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28th Febrary, 1820,
To His LUXCELLINCY,
THE GOVERNOL oF MADRAS,
' - MADRAS, INDIA.

YOUR LEXCELLENCY,
1. In aceordance with instractions ennveyed to us by the Secretary, Public Waorks Instructions.
Department, India Office, in letters of various dates betweon October s, 1918, and
Muay ™ 27th, 1919, we have the honour to report in detail on the possibilities of develop-
ment combined with the futuve prospects -of the following five ports situdted in the
Madrms Presidency, namely, Tuticorin, Negapatam, Mangalore, Malpe and Cocanada.

9. As arranged through. the abave-mentioned correspondence, Lt.-Col,  DuCane, g‘/';”l- DuCane’s
- 5 , . L . .. . 181%.
O.B.I. RE, was deputed by us to proceed to India, it order that he might visit the five

ports mentioned and collect. on the spot-the detailed information whiel: it was necessary
for us to have with vegard to their phvsieal features and prospocts of dcvelopmerﬁt.
Colonel DuCane aceordingly left this country on Aprit—-16th, arvived in Bombay on
May 8th, and reported himself on May 125h at Madras to Capt.-C. B. Henley, R.IM., in
whose hands all the arrangements for the inspection of the ports had been placed.  Colonet
DuCane left India early in. August, but in accordance with the permission granted to us
he subsequently also visited China on oar behalf and. Canada on his own private affairs.

In consequence of this detour he did not reach England until the middis of November.

3. In view of the fact that we'had not -been able to give Col. DuCane before he Ibft Seope cf

. - Togland exact information with regard w0 the scope and extent of the enquiry desired by Evquiry.
(2\ the Madras Government, his firsl step was to ascertuin from Capt. Houley whether he
had anv definite information on this point, In consequence, Col. DuCane reccived on

: June 6th a copy of the following memorandum -~ -
I~ g » S S . :
Ll D o - S " MRMonANDUM."
; . o i . No. 742—IV-—2 dated Ootacamund, the 31st May, 1919.
. - . ‘ - . ‘- . PR \ . v . . . P ) . . )
Y\\/ q.e£ ! ( . “'The Presidency Port Ofticer is informed thut Col. DuCane should limit his investigations
1 of each port by the consideration that auy scheme to be offered must be of such a scope
. : . as s justified by the p)'eﬁpccts of futwre trade and -is likely in the course of time te pay
for itself. Local eommercial opinion should be consulted on this point.
Any doubt which Col. DuCane may have as to the scope of his investigations regarding &

* a particular port should be referred to Government. . o

The Prestdency Port Officer is requested to suggest to Col. DuCane that.if he does nos

receive instructions from his principals in time in vegurd to Coennads and is in doub?

regarding bis authoyity to investigate that port he should cable to them for ordors.

The Government cousider that it would be useful if the Prosidency Officer and Col.
DuCanc can arrange to. come up to Ootucamund on thoir way from Mangalore to
Madyas after they have visited all the ports.

(By Ordé)') ‘ : -
(sgd) 8. WADSWORTH,
Under Secrectary to Government.
{sgd) "C. W. HuNLEY, Capt. R.IM.,
Iras, 6th June, 1919. 4 Presidency TPort Officer.

Presidency Port Officer, Madras,”
L .
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4. Belore deaiing with the individual ports and their possibilities for development

it is necessary to consider generally the present sitnation with regard to the main ports in

the Madras Presidency and their relative situations with regard to Railway communications
' Foi this purpose we attach to this report Plan No. 1 which shews
nd -distances from each other of the different ports together with

- “and other facilities.
roughly the situations a

. the Railway connections, starting from Vizagapatam at the N.E. corner of the Presidency,

thence to the solthward, up the West coast to Malpe and beyond the borders of the
Presidency to Bhatkal and Marmagoa. The two latter ports are included in the general
survey as, although not situated in the Madras Presidency, they form outlets for the trade
- of the Presidency and also of the Mysore State—Marmagoa belonging to the Portugese
‘Government and Bhatkal being within the boundaries of tho Bombay Presidency. It is

particularly necessary to consider Bhatkal in relation to the Madras Ports, as there isat -
‘:‘p‘tesent under consideration a scheme for its development by the Government of the

Mysore ',State which has nocoast line of its own. .

:5.‘ The natural trend ofscarriage of goods to the seaboard 1s materially affected and will

probably always be so by the physical feature of the Western Ghats. This range of hills
* yuns through the Mysore State and Madras Presidency in a direction generally parallel to the

. Woestern Coast and with a watershed at a distance from the coast varying from 40 to 80 .

miles. Except fox the Palghat gap ‘through which the Madrags—Mangalore Railway runs

. with a summit clevation at Podanur of about 1,200 fect, there are we understand no other -

passes of an elevation much less than 2,000 feet, thus involving somewhat steep gradients

for railwuyé projected ‘gver'tho Ghats. The result is that the greater portion of' the South

Indian territory must be considered as tributary to the Bast rather than to the West
- .Coast, as goodswill always tend to go * with the grade.” ~

" Trade éﬁatisti;s. N A The following Table shews the value of the import and export trade of the more

i

~-Port
.- Coas

S
st.

on East .

P

&

“

important ports for the year 1913-14 together with the increase in thie previous ten years
“and the relative percentage which the trade of each port bears to.tho. totul trade of the
Preéidency. These figures are taken from the peporﬁ on 'Taticorin Harbour included in
G.0. No. 1087 of 20th July, 1916.° ’

®

: : LT T . Relative proportion
PORTS. o otae | e | of trado of wholo
. — | ——
. . ‘ : Rs. Lakhs. ' - Percent. | Per cent.
£ Madras ... .. i e e 2,350 | 68 : 40'4
° Taticorin ... ... .. .. .. | 989 | 134 » 17
Cochin ... .. e e . TOL 1 118 : 12
Cocandda ...” " ... ' o e e o918 56 - | 4
Calicut ... e e a0 27 b4
Mangalore ... e 209 18 | 3
Negapatam e e L0216 { . B4 i 3
- Cuddalore ..., . RV 160 . 18 2
Total trade of Presidency, including ‘ ‘ _ ‘
“Government Stores and Treastire ... 5,816 65 ‘ 100

Throughout_this report in considering the Trade prospects. of the various ports we have
. taken the figures for 1918-14 and the preceding years, as owing to the war the figures of

- the subsequent years are abnormal and not reliable as a basis of future prospects,

- and shelter for vessels during storms. It is, however, probable that Vizagapatam will be

~developed as & deep water port in the near future. This being so, we do not consider that

there will be scope for another first class port_between Madras and Vizagapatam for many

7. On the East Coast Madras is ab present the only port with deep water wharves

3 r
= s é
5 . ~
years to come. Apart from this consideration, the physieal difficulties at Cocanada, as will
be seen when we come’'to deseribe it in detail, are such that we do not consider the

expenditure of a large sum of money at this place would be warranted. - Southward of

Madras, there are only open roadsteads, cargo being carried between ship and shore in
native boats varying in size from 15 to 100 tons capacity.

8. The Ports of Southern India are to some extent in competition with Colombo
by means of the Dhanushkodi route which has been developed by the South Indian
Railway. It app’earé, however, that this route -has not atfected the trade of the Madras
ports -to the extent which might have been anticipated. ~We therefore think that if good
fadilities arve provided on the mainland, at which vessels can load alongside deep water
wharves, the trade atfracted by the Dhanushkodi route is likely to be inconsiderable except

Competition
with Colombo.

as regards passengers and mails and part of those goods which have Ceylon as a final |

destination. This opinion is based on the following facts : —~

(i) The distances by rail from Lrode, the junction of the 8. I. R. broad gauge.
line, with the metre gauge system, are as follow :—

» 289 miles.

Erode to Dhanushkodi '
,» to Negapatam ... 123 miles.
»  to Tuticorin . ... 277 miles.

The distances from Madura, the junction for Dhanushkodi and Tuticorin are :—

Madura to Dhanushkodi e eee 110 miles.
,, to Tuticorin ... 98 miles.

There is therefore no'advantage for the Dl;mmshkodi route on a shorter length of
haul except for traffic arising between Madura and Dhanushkodi.

(i) On 'the Dhanushkodi voute goods have to be loaded into the steamer
and carried abont 22 miles to Talaimannar, then reloaded on to rail and hauled
a little under 200 miles to Colombo. This involves two additional handlings of
goods as compared with direct loudin;ﬁ atb a déepwuter wharf on the main land.

(iti) Provided the capital cost of construction is reasonable, the mainland
parts would have 3 distinct advantage in rates chargeable since labour is more
expensive in ColoniBo than on the mainland. ’

~

(iv) The supply of labour.is more assured on the mainland, as we under-
stand that the coolie labour of Colombo aud Ceylon is ldrgely recruited -from
South India.

)
i

© 9. An examination of the trade figures for the more important ports given above Tuticorin.

_shews that at Tuticorin there has been an inerease of trade during the ten years to 1913-14

amounting to 134 per cent., while in the year 1913-14 the trade passing through this port

~ represented 17 per cent. of the total trade of the Presidency. Looking ‘generally at the

hinterland, railway connections and other features, combined with the trade prospects, ib
would appear that there is scope for an additional deep water port at Tuticorin wheve
ships could lie in shelter alongside a wharf and could load or unload direet into of from.

the railway trucks, We have, therefore, prepared a plan and estimates for improving this
_ Port which will be described later in detail.- k ‘

¢
do

10. Tt is possible that in the future, as trade develops further, it may be necessary to , Negapatam.

cousider the provision of another good port in the neighbourhood of Negaputan; but the
natural advantages at this place are so poor that a large expenditure would be necessary to
convert it into a first class port, and we consider that at the present moment it would be
unwise to attempt anything further than an improvement of the existing facilities for
barge traflic between ship and shore. ‘ )
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11, ; Passing round to the West Coast there is at present no fully developed port in

the Presidency on this side and, owing to the physxcwl obstacle presented by the Western
Ghats, the railway sitnation-is not favourable. The most xmpmtfmt port is Cochin, with

an import and export ‘trade in 1913-14 amounting to Rs. 701 lakhs and representing 12 per

cent. of the total trade of the Presidency. Although this port is not included in the present
reference, we had the honour of reporting upon it to the Under Secretary of State for
India on January 18th, 1918, and of submnitting proposals for its improvement and

" " development which, we understand, are likely to be proceeded with in the near future.

12. On the assumption that Cochin will be devoloped there will remain a stretch of .
-nearly 350 miles of coast between Cochin and Marmagoa upon which no deep water harbour or

wharves exist—Calicut, Tellicherry;, Mangalore and Malpe ‘all being open roadsteads. Traflic

- arising on the Erode—Shoranur Railway and country to the south of this line will find
its natural ontlet at Cochin and there does not seem likely to be sufﬁcxent traffic tributary
" to the line along the coast from Shoranur to Mangalore to justify any large expenditure on

port development. To justil “such expenditure it would seem to be essential hat the port
to be developed should haverailway connection with the Mysore hinterland. - We, therefore,
consider (and our opinion is conﬁrmed by Col. DuCane’s conversations with the various

‘merchants and pla,ntms) that within a reasonable period there is only likely to be room
. for one deep water port between Cochin and Marmagoa and this must be considered in

close con]uncbxon\wwh the future nllvmy connections and due regard to certain business

. concerns already firmly established.

13. The choice ﬁppeurs to lie between Malpe and Bhatkal, sinee Mangalore, as will

- be seen from our detailed report on this port, does not lend itself to deep wuter develop-

) " ment owing to its physical characteristics. Malpe on .the other hand appears to be more.

. favourably situated. for development if a suitable railway counnection is constructed and; as

- will be seen later, we have prepared a scheme showing how in our opinion this development
could best be effected. o

. 14 As your Excellency is no doubt aware, our pdrtner, Mr. A, G. Lyster,' has
recently prepared  plans and estimates for the development of Bhatkal involving the
extension of the Mysore State Railway to that port and should that scheme be proceeded

_ _~Vwibh we do not think that the future trade prospects would at present watrant another
" deep water port between Cochin and Bhatkal. ’

‘ - 15. Briefly summaubmg the general mmalks and opinions expressed above, we-
‘ consuier — :

(i) That the development of the Madras Ports must be considered as a
whole and not individually. -

(i) That Tuticorin, both from its physical advantages and future trade
. prospects, is the most promising of the five ports upon which' we are asked
to report.

(iii} That viewing the situation generally, Tuticorin, Cochin and possibly
~ one porf between Cochin and Marmagon could be advantageously developed.

™
s

(iv) That of the two ports Mangalore and Malpe the latter offers the better

natural possibilities for deep water developme‘nt provided that further surveys and
borings shew that the -scheme which we are outlining can be economically
constructed.‘ Should howaever, the improvement of Bhatkal be proceeded with we
do. not think that it would be a commercially sound proposition. to develop Malpe.

) Th&ﬁ although the present facilities at Negapatam, Mangalove and .

Cocanada. can probn,bly be improved, these ports do not offer any natural
advantages for deep water development

roata

T

16.  We now procecd to describe the individual poxts, taking first in order the most
1mportant one of the five, viz. :—

THJ PORT OF TUTICORIN.

TUTICORIN.

17. Colonel DuCane visited the Port of Tuticorin with Capt. Henley and there meb« Col. DuCancs

the Port Officer, Mr. C. Heard White, and Mr. Dillon, the Executive Engineer, P.W.D.,

* the Tinnevelly District. He also had the advantage of meeting many of the principal
. maerchants, besides attending an official, conference with the members of the Landing and

’ . . - . . -~ .
Shipping Fees Committee, at which the various questions connected with the port were

“fully discussed.

18. The coastal region is—very flat for some miles inland and the coast itself is only
slightly elevated above high water. The land is to a large extent irrigated, and the

_hinterland is a large cotton growing distriet from which the produce mainly finds- its Way

to Tuticorin for export. The islands .in the vicinity are low-lying, sandy and surrounded

Visit.

General descrip-
tion of present
%Iarbour

|

)
i
!

by coral reefs. At the present time vessels visiting the port lie out at the anchorage some !

five miles from the shore to the east of Hare Island. Cargo is handled over side and is
carried between vessel and showe in ngtive boats of various sizes, mostly of from 40 to 60

tons capacity. Inshore there are Ywo piers each about 400 feet long with tram-lines and -

hand-trucks, one pier being used for imports and the other for exports. A depth of 6 feet
of water is mmntamed by dredging alongs1de the piers and also in the approach channel
to the piers.

©19. We have had an opporbunity of examining three charts or surveys dated 1842,
1879 and 1912. The most interesting feature on these surveys is the Devil's Pa_ss,"u
channe!l which used to exist between the islands-and the mainland. In 1842 this channel
bad a width of 1,200 feet at the narrowest point, with a depth of 16 to 18 fest at low
water.  The survey of 1879 shows the channel much decreased, the width then being only
650 feet although the depth of water was still from 16 to 17 feet. The survey of 1912,
which was made by Commander Hands, R.J.M.; shews that at this date the channel was
completely closed.

o "

20. We have also been-supplied with particulars of a certain number of borings
which were unfortunately carried hardly deep enough for such purposes as quay wall
foundations, ete. Col. DuCane inspected the materials taken from the borings, but. they
were of little value as the cores were so much pulverised thab it was not possible to judge
the hardness of the coral at the various depths.

91. The tidal ranges at Tuticorin are as follow 1~
Spring tides ... T e.. 9% to 3% feet
Neap . o 1%, 13,

Jxeeptional tides have been known to reach a height of 4 feet. ' )

22. There do not appear to be many data available regarding curvents, but from the
information gathered by Colonel DuCane these appear to be unimportant., He was informed
by the Captain of the British India steamer ** Akbar ™ that there was only a slight current

along shore of about 1 to 1% knots per hour, the tidal current running North on-the flood .

and South on the ebb. An examination of the charts shows that there used to be a
considerable tidal current through Devil's Pass. . The 1842 chart shows a current in this
channel of 3 knots per hour on the obb and the 1879 chart a current of 1 to 1% knots
at spring tides. o ‘

93. - The strongest winds occur during the South West Monsoon, but they are off-
shore and are consequently accompanied by smooth sea. The winds in the North East

Monsoon are not uearly so strong and the seas, though sharp, are not heavy. The Port

Charbs and
Surveys.

Borings.

‘
»

Tides.:

Littoral
Currents.

Wind. .
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. . 8 TUTICORIN.
gﬁce;ezf??;?ddg(;w;zzf ‘-1;:;!;; L;yiigafiz?gf;;};e f_?;g:;::ls l}l;:js li)::r? aﬁﬂi;;;cz:nh:};zﬁ: place on May 20th, 1919, and seveml' matters were discussed in detail, the chief of which
- Yeargo- overside.  This statement has been confirmed from other sources of information. are as follows ==
.~ Tuticorin is generally considered to be outside the cyclonb area, as the ‘only ecyclone ' () Rates chargeable. : ‘ =
“‘recorded was in 1845. : ' . _ ‘ It was pointed out that the figure of Rl per ton taken in the
Sl : ' s preliminary report on Tuticorin Harbour contained in G.0. 1087 of 20/7/18 as the
e %:gggth of -24.. We have analysed the information contained in the publications entitled “ Charts nett revenuo (after payment of working expenses) available for interest, main-
ST - of the Arabia.n Sea, -gmd adjacent ‘DOrtliOn of the North Indian Ocean” and ‘‘The tenance and sinking fund, would give o low total churge when compared with the
Meterological Atlas of the Indian Seas” publisbed by the Meteorological Department of figures ruling at Madras, Bombay, or Colombo,  After considerable discussion
the Government of India in 1888 and 1908 respectively. These publications cover between the membars of the Committoe finally agrced that Rs.1-8-0 might be taken instead.
of Tl In estimating the probable netd 11.0."@11{199\\’«3 have acceordingly adopted

them.s period of some 30 years and should therefore give good average results and from

these it appears that the South West Monsoon does not blow true, there being a large this figure of Re.1-5-0.

: noumber of off-shore winds in this -season from all points between S.W.and N.W. In Gi) Size of Ship )
‘S.(i;’o.b:;dag?;i\:g ~?ﬁr;:::;n%iraél()‘;:;iserlfedffrzltlnwﬁi]ir:nffons II?T {:rldN4E(4) pe;}cent: o . o 4‘ }:b \Ax‘a.s; 'smte:d that the largest ship at ™ present using the Post 15 shout
‘average strength of wind ocegrs in July and August and is r;pz‘e;s;nbe;i ‘bv 41; }:;h;: ‘ 10’00() tons, with a muaximum druft of about 28 fcot.' It was, therefore, decided
Beaufort Scale. ' It must be ur’zderst'oo‘d that this figure is a monthly average vand does nét that the depth of any new channel recommended should not be less than 30 feck
~. therefore represent the maximum strength of the wind. - . : ' ab 19“’ water. . ' ‘
| o IR (i) Length of Wharfage. o . i

Tho ](3!1““1 of deep water quay which would be rec uired in the first instance
It was 1)0111&0(1 oub shat at -t-»h(‘/ I)I‘CSOHt time

~.25. Colonel Q;lCnne wags not able to obtain much information with regard to littoral
sand drift, but the ‘general opinion seems to show that it is very small. Since the closing
up of Devil's Pass the bay to the south of the Pass seems to have made up to a small
~estent and this may indicate a slight preponderance.of drift from the South. If this be
the case the bay should form a good sand trap and should assist in preventing the silting -
up of ‘an entrance cha,nmf;l to the harbour.  Rain is a rare occurrence in this distriet, hut
‘there 1s a considerable amount of wind-blown sand passing over the harbour area dl;l‘in“
Fhe'stropg SVest and S.W. winds. The spread of vegetation is helping to lessen this unZ
L it could no doubt ‘be further minimised by planting trees, ete., to form sand checks. We
e ‘d‘o ‘not, however, consider that wind-blown sand need be taken into consideration as a k
. . serious factor. ’ t (i) Oreer

) provoked considerable discussion.
up to nine ships have been anchored in the roadstead at one time and thab ships
often stayed at Tuticorin for ten days or a fortnight.  If, however, a quay Is
provided alongside which ships could e for the purpose of loading or discharging
it was agreed that with these new facilitics cargo would be handled more gnickly
and, allowing for increase of frade, a Iength of not less than 3,000 feet- should he '

constructed in the first instance, provision being made for fulure pxtensions as

they bedome necossary owing to the inercasing trade of the-Port.

The question as to whether the scheme for development should include the !

[ _
provision of electric or hydraulic eranes was mentioned by oue member of the

" ; tk;e s?ﬁ;}ngTzz ‘:f‘lzh:vlilnebfes:ﬁs the l.lfll'b(?m‘ is the U‘par Odai and 1t is to this river that . . . ' :
{/ imalysis of the il e e hi:sgx;uis&(:ltdtmfbutedi[. Tl‘l'lS appears to be.bome out by the Ofn}mlﬂ;ee .m;)d it was Sfl:.“‘ sted that IT,\;ﬂmuhc‘cqu.xpmenF wnm.]d be the zTu"_xs‘saf
" diverted and Gisohatgen just sonth of tre s rczzln bt 18 111v'er l‘)ed. The river has now b‘een :ﬁamtzd)!e as it is more easily :’s‘n'd‘m(,n:“a s:ﬁ:}zy h:‘md.@i \ )4)::,::1\»13 labonr, us;:uczx:l\‘l].},'j
South West of ‘Devil's Pass. This work \V-Lol.lu )l vounc a; Y plll.ar o(f the POf‘t .some 3% miles ~in a port where no troubles arising [rom frost bave to be feared. .
early to judge of the effects on the harb us 0;1 ¥ clomp eted 1n.131§ zm(ll it is };l}ergf01‘e too (v) Labour. ' _ ' o . '
‘water is much clearer than e ‘t our, hut t}e Pox.'t Of'hceu is of opinion that the v . 1 o e m i b !
: 2 o be before the diversion. The wmaximum flood The opinion was cxpressed that there should be no difficulty in oblfunm;, an
suple supply of anskilled labour, bub,that skilled Isbour would have to be |

: "c‘h.scfmrge is estimated 1£.30,000 cubic feet per second. »
o imported from other pavts.

~

97. No ions of - ]
7. No observations of the heights of waves appear to have been made, but it may

e

(vi} Water Supply.
@ nt present very indifferont, as dreinking

be safely infer
: nferred, from the f )
act that cargo can be worl ; :
ed. overside throughout ti - (it 4
tha s ork oughout the year The eonditions of water supply a
¥ $ heavy wave action need not be anticipated. ' ‘ The conditt ns OF waler SUPPLY 0.4¢ - )
i S . waler hay to bg brought over {rom Colombo by steamer.  Colonel DuCane was
- Tailvay Access. 2?‘ The only Railway connection at ent i ‘ . informed that the Public Works Department bave in hand « vew water supply
SRS DT - : at present 1s to th i ilwav : ' ; : ; i '
e . Bauge system and we do not anticipate that th 0 e South Indian Railway metre scheme and that there will be ao difficulty in extending this scheme so as to
Vo at there will be ¢ 15 in ar s T o, R . C -
' . access to a new deep water Qua ho 1 o any difficulty in arranging railway include the site which muy be seleeted for the new harbour.
involved. Y, 85 no heavy bridging or other expensive work would be 7 .
E L (vii) Scheme 3. : "
i Land. 29. A la;l-ge area of land ' The three schomes outlined m G.O. 1057 were considerud as Colonel TaClans
L : a of land is .4 . s ; - L.
~ already in the hands of the Port Authoritics or of the wis anxious to obtain the loeal opinion as to whether, if Scheme 3 ov a sinular

cheme. were vecommended, the distunce of the new quay from the present

Government and is amply sufficient

to provi . 5 p
provide for all possible needs for many years
" DLusiness part of the town would be a serious diffieulty. The general opinion was

’i. .. to come. .
. Landing and 30. * In order that the local views could be ot expressdd thai a new guay on the site propesed in Scheme 3 would not militate
‘ 's could be obtai ' i 1 : . , : . o \ . o
ained on the various questions affecting aoainst the success of tha development of vhe port, because, while no doubt the

£ Shipping Fees:
" Committee. ‘the Port, i
Y e, it was arranged that Colonel DuCane should be afforded an opportunity of

. attending a mheetin .
Ty o ef € of the Landing and Shipping Fees Committee. This meeting took

wsin eentre of business wonld move to the new ares, there waonuld still be o

cortain amounl of Yighterage to the old piers and go-downs for loenl tratiic.

¥
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e 81. We have most cavefully considered the threc schemes proposed in G.0O. 1087
‘Excxgle'@sgis o :';;nd in view of the difficulties of maintaining the long channels proposed in Schemos
G.0. 1087, " Nos. ]._:a,nd 2, we strongly recommend that a policy of development along the lines of
‘ Scheme No. 3 should be adopted, namely with & short entrance channel South of Hare

" Island and with wharfage accommodation between the Islands and the mainland.

.

i v 32 The advisability of again opening ouf the Devil's Pass has been the subject

: j f: lcvc"ylfibriditions we most strongly recommend that it should be laft closed. It is evident
g chfsrthere was a considerable tidal scouring action throixgh the Pass before it beeame closed
" and we think that this action might form a favourable factor in keeping clear the entrance
" ¢channel to the harbour if it is so arranged that the tide can gain ingross and egress to the
: VblaJ}‘f as 'well a8 o the innar basin bhmugh the proposed chanmnel bgﬁv.reen the islands. 1In
\ shis way also a boat channel ean be formed to give aceess from the new to the old harbour
~ ‘without going outside the islands. ’ " '

, 33. . We submib herewiéx Plan No. 2 shewing the scheme of development which we
. recomraend. This provides for a dock with deep waler quays approzimately on the site
- 'suggested for Schem No. 3 by the"Sub-Committee of the Port Conservaney Board in
. April, 1916 (vide G.O! 1087 dated July 20th, 1916), access to the dock being gained by an

- scheme offers far greater advantages than either of the other two schemes suggested by the
* Bub-Committee, and will cost less in maintenance. There is ample scope for expansion
fg’md the éx}pﬂt@uuiﬁies for Iand reclamation are likely in the future to be a valuable assef to
- the port ‘A detailed dégcripiion of the proposed works together with an ostimate of ecost
Pig’ given ‘in the féallowiﬁg patagraphs,  The scheme sabmitted is eapable of
' (kaxfeiazumgzzt to meet the anticipated growth in the trade of the port.

g

84 Wa have provided for a dredged Fintrance Channel 30 foot deep at LW.OST.
,ext'enfﬁng: from the dock to the five fathom line. This depth will epable vessels of the
n"-‘r:]semsi;,dmughb now usirﬁg the port to enter at all states of the tide. Wo recommend
- that the width of the channel showld he 600 fect at the five fathom live morrowing to 400

fest as indicated on the Dlan, Tfrom the borings which are available it appears that u

: Entrance =
= Chanuel. .

o surface layer of soft material underlaid by eorad will be metb in dredging this channel, hut
" that no rock is likely to bo encountered. ‘

- 35, - We have shewn groynes, to be constructed of yubble stone~runuing out from

the islands fo the coral reef in such a way as to protect the inner portion of the chaunel

“f . cine . . . N
- from beavy seas and for the purpose of reducing such wave action as enters between the
_ beads of the’ groynes. k

8B, The Dock is s0 laid out that it can be built in successive stages. The first stage

tPTOVI"iCS for the construction of an Arm 2,000 feet long leading from a Turning Basin ahout
1,000 feet by 1,600 feet, in which vess

) g sels can manwmuvre in entering and leaving the Dock.
;Ihehsecond s.tage provides for lengthening the Arm by an additional 2,0()0;fset, while
A:ﬂ:‘é;;?:’;:zzs cax’x' be’carriec? out by sba:gfes in a similar manner. A depth of 30 feet

; 3.3, 38 provided both in the Turning Basin and in the Arm.

37, * We are infon '
S - " We are informed by Colonel DuCane, as a result of consultation with the leading
1 ‘merchants, that it would he de

first instalment esirable to provide not Jess than 3,000 lineal feet of quay as a
B me 3 . .
nt and after eareful consideration of the past expansion and future prospects

of trad e .

o j:;e :t Tuticorin we recommend the provision in the fivst instance of a length of 8,500
i .-d‘ g ay on the South and BEast sides of the Dock. An additional 2,000 feet would be

i provi e L on the construction of the second st

% :-;Axfms as shown on Plan No,

i

age, while the.gompleted scheme with two
2 would give a total of 16,900- feot of quay. This fotal length

+

x . e

i

of “thueh controversy, but after careful examination of the various surveys and the present

- pntrance channel dredged through the south end of Have Island. We consider that this

will probably meet all requirements for a long time to come, but there will e no difinlty
in providing even further accommodation should ‘the necessity arise in the far futare.
This could be done by enlarging the boat channel referred to below and constructing o
third Arm northward of the other two.

38.  We have indicatod on the Plan a conveniens site leading out of the Turning Basic
where a Dry Dock could be eventually constructed if required.

A d
39.  In order to ensure.smooth water in the Dock and to prevent silting up due to
any sand or mud which might be brought in by the tidal currents, we have shewn on the
plan an inner protecting groyne some 10,000 feet long extending from the mainland to
Hare Island. The area enclosed between this groyne and the line of high water is

approximately 1,200 acres including the area to be devoted t6 the Doek.

40. In order to dgive access to the town for lighters and rative cargo boats, wo have
shewn a Boat Channel 6 feet deep at low water and 300 feet wide leading from she Dock
along the inner side of Hare Island and joining up with a natural existing channel running

TUTICORIN.

Site for Dry
Dock.

Inner Groyne.

Boat Channel.

North and South alongside the island.  When this channel has been formed it is probable

that the tidal eurvents will be sufficient to muintain it.

41. We have included in the estimates given later a provision for the cosb of
depositing the dredged materials in land reclamation hehind the quay wallks and in the
formation of banks for road and railway access, ete. We estimate that the materials
available in the first instalment will bo suffieient to feclaim abont 400 acres, ag shewn by
the hatched area on the plan. . Eventually the whole of the area enelosed hy the Inner
Uroyne ean be reclaimed as the dredged materials become available.

42, Qur-estimates provide for the construetion in tho first instance of some £0,000
square leet of single storey sheds on the Quay for the accommodation of sueh goods as
require storage under eover.

p

43. We have referred in paragraph 30 (iv.) to the opinion expressed ab the meeting
of the Landing and Shipping Fees Committee that hydraulic cqui‘pmeut would be prefer-
able to elesiric, so wo have provided in our estimates for the instaliation of hydraulic
power and eraney in preference to clectricity. The great bulk of the work could he
conveniently handled by 30 ewt. eranes, and we recdmmend the adoption of this size with
the additicn of two 10 tan crunet to handle speeial lifts.

44, We have allowed for the construction of § miles of road 40 fest wide to connect
with Tuticorin Town and to provide access fo the dock quays, ete.

4. - We have considered various methods n%‘ constructing the quay wulls, of which
the ordinary method in open trench presents certain diflicultios owing to the nature of the
undexlying strata.  The coral appears to be very porous, ab least in_parte, and the cost of
keeping down the water in the trenches during constiuetion might be excessive.  For this
reason we have estimated on the basis of a wall of conerete block constvruc(tion, the blocks
being about 20 tons in weight. The excavation on the site of the walls would be earrind
out by dredging. The coral bottom would then he levelled off with, Fortland Cement
conerete by divers to form a foundation for the blocks. This .typo of work is more
expensive than o wall buils in trench ‘under normal conditions, 30 we would recornmend
that trial pits besunk at suitable points along the proposed line of! the wall in order to
find out by practical test-whether trench work would be feasible or not at a reasonable
cost for pumping, ‘ '

Roclamation,

Crancs.

Roads.

Quay Walls.
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: . | 46 (:)wib‘; to the -ex;cessive‘cosﬁ of Portland Cement at t,.\‘.xe present time, we hzwe}):}?a(%
aﬁ?ﬁ\?&fg e t.'unate ox: the use »f hydraulic lime conerefo blocks with a Port{an'd Cement ;f.mulzléa
e TS thick on the Dock side the wall being finished off wisth a coping of granite (.”'
o -Coneiderable care must be taken in obtaining a good quality of bydraulie
sather hard Stone."a,t:nthli(eedanger of the line being dissolved by the sea waber and the

““lime so as to obvi bl . ] © and the
- queni‘dis‘n‘aﬂrmimx of the conerete. A mixture commonly used for soa v ork 13 one
- eonse ; disinteg

art of Time to two parts of puzzuolana, which togetber form an hydrulic cement; but, ?f
o px;izuoianﬂ is mot easily obtainable, hard burnt clay mighy prove suitable provided it is
k gneiy ground and thoroughly mixed with the lime. This will be a matter for eaveful

xperiment, as it will be necessary to determine the proportions of the mixture by means
a y e NeCess:

of preliminary irinls based on tensile and other tests,

Bupply of Stone. 47, There does not appear to be any suitable }
: : - 1 APy r N Y S
G Simediate vieiniby of the proposed Dock, and it would be necessary to make a thorsugh

survey of the neighbourhood in order to select the wost suitable quarry site.  The rates
sy . o ] .

" for stone adopted in-our estimétes ave hased on those prevalent in othg case ' (3

U quarrving work in Southern India. Bufficicut allowance has been made to cover railway

i g ) . .- Bk ; - N . . - .,; ‘ axr ‘:4

freight up to about 20 miles, within which distance it 1s anticipated o suitable guarry site

will be found

'Copstruction of 48, The kmg Inner Groyne from the mainland to Hare Island would be constructed
g ynes : o s X . - s 3 3 ) il n
(Groymes. dredged coral with a guarry rubble facing about 1ft, 6ins. thick on the sex gide. The

two Outer Gro¥nes proteciing the Hutrance Channel would be construeted throughout of

quarry rubble.
49, kThe étiestions of type of dredger and cost of dredging are of the greatest
: 'i‘m'portanéa, considering that the dredging and reclamation iscluding the dredging pl;ln(“ will
- gost- about two-thirds of tlie total smount of the Hrst instalment. I all she dredging
si'éréjto" be done in sand or other soft muterial, it would be & very fuvourable case for o
- suction dredger which could deposit direct into the reclamation wheie the distance is not
= e o fbé great. Tt appears, however, from the borings that only some 2,000,000 cubic yards or
" about 40p§r cent. will prove to be soft and that the balance of 3,100,000 cubic yards or
. about 60 per cent, will be coral, While it is possible that a suction dredger with a suitable
cutter ‘might deal with the coral, there is no certainty shat the whole of it could be
V satisfa,ctoﬁly broken up in this manner or that when broken it would pass easily through
the pipe line. . Should a cutter suction dredger not prove to be satisfuctovy, the Port
_ Authority would be faced with serious eonsequences, sines they would not only have on
. -their hands a most expensive i)lant, but they would be faced with a long delay in obtaining
ore suitable applinnces, Under these circumstances we would not advise the adoption
pf the cutter. suction type of dredger. On the other hand we have no hesitation in saying
4that the coral can be adequately dealt with by a bucket ladder dredger of snitable design.
k _In order to confirm our own opinion on these matters we have discussed the prablem with
-one of the leading manufacturers of dredging plant in this country. :

iﬁ,’ﬁg}?ﬁ?" ~ 80 We would recommend the purchase for Tuticoriu of n bucket dredger provided
e withaoset of small buckets for working in the coral and another sel of large buekets for

the sand. The dredger should be capuable of drvedging to a depth of 10 feet and shonld

’ have a capacity of 509 cubic yards per hour measured in the excavations. The cost of

e such a dredger at present market prices would be ahout £180,000 (Rs. 18 lakhs) and the
barges to work with the diedgef wrould eost about €50,000 (s, 8 lakbs).  The barges will

. be more suiﬁable to the conditions under which the dredger will be working than a hopper

-~ - dredger..
T DN k‘."; ’ .
<« Egecation of’ i x ‘ ) .
. Dredging. +.81. " In order to engure that the dredger should have smooth water to work in and so

“ be as fres
s o

as possible from - interruptions due to the weather, we suggest that tho dredging

stone for use in concrste work in the

\7
- ¥
*

should be done from the Dack towards the sea, a portion of the Boat Channel being eutb o

13

a sufficient-depth to give the dredgor access to the site.  TPreliminary work of this nuturs
could be carried oub by the dredger “ Manar” which could afterwards be continucusly
employed in removing the soft material overlying thae coral on the deck site.

52, Wo presume that the Port Authority would eonstruct and oporate its own
railway and sidings conneeting with the existing metro-gauge line of the South Indinn
Railway to the south of the town of Tuticorin, and for this purpose we have estimated for
some 10 miles of matre-gaugs railway and sidings. The cost of this item is somewhat high
owing to the present market price for steel ruils being ‘about £32 to £25 per ton delivered
in India. The woight of ruil on which we have based our price is 60 Ibs. por lineal yard,
It is possible that it might be considered preferable for the Railway Cormpany to build the
connection and interchange sidings, so we have only included 4 miles in our main cstimaio
for quayside lines and conneetion lo the inlerchanuge sidings, and the balanes of 6 miles is
ol

B

wown s a subsidiary item ab the end of {hoe estifmote.

590 While the only railway conneclion ab present is io the mebre-gauge Lne, if is
possible that In the fubure the Port may alse be served by o & {6 6 in. yauge line, and vio

would recemamend thab jo designing the quayside sidings suflicient spaee should be allowed

to potmit of a thivd rail heing added for the broad guage.

G4 With regard to the method of carryving oub the work, the amount of ‘dredging
{(approsimaiely 5,000,000 cobic yards) is the key w0 the whole position. Tt will take at
loust & year, and prebably longer, to construct the new droducr, o wo supgost that the
work inight be started and the way preparad for her by the ase of the  Manas,” which is
at present at Tuticorin, This @re«*]ger might start work on the Doat Channel and dredae
to o sullicient depth io allow fos

4

the entranee of bhe now dredger when i arr

the Boat Chanuel, the Turning Basin and the sits «

Intfer would then geb to work on

guay walll When a suflicient length has been dvedged to allow the con

~ .

wall to be started, the dredger would be availuble for work on $he Turning

the Intrance Chaunel, completing a further length of the sits of the quay we
beeomes necessary. Il this method s followed the deedger will bo working ia s
water practically all the time and will be able to work threughout the year.  Whils the
dredging is procesding work could be simultaneously carried cub on the Inner Groyue
and the two Entrance Groynes.

85, We estimate that the dredging, upon which the whole work depepds, could he
comnploted in about 3% years from the time fhat the new dredger arrives ut the Porb or,

allowing a-vear-and-a-halfl for the delivery of the dveduer, a tobal of five yvears would be

equired for the completion of ihe firsk instaimeni. Tf

¥ he seheme which we have proposed
i

3 adopted, while the work of constriction is going en there will be no interferonce with

the present working arrangements of the Port and we think that o vortion of the new gquay

might he brought into opsration a year or so belore the [ull width and deoth of the drbdgicg
has been attained. ’

96. The following schedulo gives our approximate estimaie, bas

d on prosent day
prices, for the first instznlxymnt of the scheme deseribed. above und shown on Plan No, 9

This cstimate includes the Channel and Dock dremlged Lo 30 fect bolow IW.0.8.1,

3,500 lineal feet of quay wall, cquipment and a provision for contingeneles, crgineoring
feus nnd oxpenses.  In ealeulubing lubour vosbs wo have sllownd for approximately o S0
por cent. fnereuwse above the oréinuwry vates given in the Public Works Papt, Schedulo, to
cover rise in rutes, bonus, ete., due to . tho inerens

ad cost of living,  Tn all eases whare it
has been necessury bo convers sterfing into rupaes, the rate of exehango has boen
as Hs. 10 to the £1 storling. k

Uined

¢
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2 Estimate of

;. Cost of Second -

: Ins;alment. :

libetjq.L S

Fstimates are -

14

Estxmate of cosh of first instalment of works, including Channel and Dock dredged to

30 ft’-. below L.W.0.8.T. and 3, 500 lincal feet of Qua,y wall i —

Rs.
: ’ 5,74,H600
AEEa trance Channel Soft. . ... 5,74,
= Dlea&mc e - Corad oo e e e 17,090,000
S Doc; ' Boft 3,449,000
ack Sof

) - Caral 12.67,000
. for Lioat C‘mu‘mc} Boft .‘ 54,800
'Quuy Walls . Soft . [ el . 31,000
S Coral 493,000
3 Disl;:}sa,l of dredged materizl in land reclamation, say ... 10,00,000

Inner groyne from Hare Taland to mainland, with rubble facing
1" 6" thick and coral hearting ... e 1,4(,(3?0
N &S, groynes outside islands =~ ... ... .. 1,34,550

" Quay wall, including concrete in found.umns, concrcte bloeks,
mass concute, granite coping at nd bollards ... 11,0(3,()Q()
" Transit Sheds... i e e s 4,09,0()0
Roads, &e. 1,756,000
Cranes and hym anlic equlpvnent 6,(;)0,(1[;&()
Water service, fencing, offices’ and workshops 1,8?:;,QUO
Electrie lighting installation ... e e 1,00,000
 Dredger .. e e e 18,00,000

Barges... oo .. 5,00,000 -

. Block ‘making and setting pl:mt - 3,00,000
’Quay Sidings (see paragraph 52) ... _9_(390”
. " 107,66,530
Engiheering and contingencies, say 14 per cent. ... 16,14, qh"

Interchange sidings and connection to 8. Indian Ry. if carried out

by Port Authority (see paragraph 52) ... 3,00,000
) TorAL T 126,81,532
' . . “© -
- L Say Rs. 127 Lakhs.

YR ‘\Ve have also preparcd the following schedule giving the estimated cost of the
second ms’mlment of the work which will provide 2,000 additional lineal feet of Quay i——

o ;' ; : ) ‘ Rs.
s Dredgihg Soft e e 1,54,545
T Coral ... .. ... .. 4,38,331
.- Depositing dredged material ... e T e 1,75,000
Co U Quay Wall L L L 6,32,000
. - Additional road, water, fencing, &e. ... 50,000
‘Transit Sheds... ... ... . e e e 2,00,000
Cranes.... ... ..¢ .. .3,00,000
Sidings (4 miles) Lo e e 200000
4 ‘ 91,49,876
. Engineering and Contingencies, say 15 per cont. ... .. ... 3,922,489
- ToTAL 24,72,358

> T Say Rs. 25 Lakhs.

© 88. In the foregoing estimates we have made very liberal allowances for the dredging

. and-sufﬁciept to cover the cost if executed under the worst conditions that are likely to be

hES

met with ; so it is quite possible that a substantial saving on the dredging items——which
amount to a large proportion of tho estimato for the first instalment—may be effected when
the works are carried out. The prices which we have assumed aro, on the whole, u good deal
higher than those adopted in our estimates for the Port of Cochin as reported in January,
1918—the inerease being necessary on account of the rise in the cost of labour and materials
which has taken place sinee that date. - Another point which should be borne in mind when

onsidering the cost of the works is the fact that the whole of the capital outlay on the
dredging and block-making plants is included in the present estimates, although the
‘plants will be available for [urther extensions and for muaintenance, so that, from a slrictly
finuneinl point of view, 1t would be fair to debit sorme proportion of the cost of the plants
to maintenance and to fubure capital outlay.

89, In carrying oub the firsh instalment of tho works the capital expendituro o be

m(,urmd each year may be taken approximately at one-fifth of the total cost. .

60. In addition to the capital cost of the works it will be neces

v Lo provide for
the interest payable on the various instalments of capital duriug the peried of construetion
which reckoned at 5} per cont, would amount to ubous Rs. 17 Lnkhs for the fivst instalinent,
assuming the expenditure to be spread equally over the five years in which we estimate
that the work could be completed. This sum added to the estimated cost of the works

works to Rs. 144 Lakhs,

61. Tt is difficult to estimato at all exactly what maintenance charges on new works
will amount to, but there is no doubt that o certain quantity of sils will be deposited in the
Fntrance Chanunel and in the Dock and will bave to be periodieally removed, for which
purpose b will be necessary to keep the dredging plant at the Port for use when requived.
This plan would also be available for proceeding with the future extensions of the scheme
as and when they may l)ccomf, necossary. The groynes, quay walls, buildings, roads,
equipment, ete., will also require o cortain “wmount of repair and renewnl.  We have gous
into these ﬁgtircs as celoscly ag circumstances will permit aud our estimate for maintenance
and interest charges in respect of the first instalment of the work are given below -

TUTICORIN,

Annunl
Eaxpenditure on
Construstion,

Inforest during
Construction.

" given in the first schedule would increase the expenditure on the first instalment of the

Maintenance
and Interes
Charges,

Rs.
Dredging and repairs bo Works and plant .. 2,848,000
. Interest oif capital outlay of Rs.144 Liakhs at 6 por cent., including
sinking fund . 8 ,(11 OOU
ToTAL ... 11,”‘4,000 .

The above sum does not include the cost of managemont, establishment vﬁ‘\t’“&‘ amd other
working expenses which are deductad from tho gross revenue of the Port before arviving us

2 &

the nett revenue referred to in paragraph 30 {i).

62.  As soon us the first instalment of the scheme has beon complesed there will be
available for use u length of 8,500 feet of quay. Dased on porformauces ul other ports
wo estimate that i this quayage is employed to its [ull eapacily and assuming tho nebt
revenue given in puragrapbh 30 (i) of Rs.1-8-0 per ton of goods handled, the total errning
capacity of the first instalment can bo taken at Rs.21,00,000. This is pearly twico the
amount required to pay the maintonance and interest charges given in payagraph 61, so it
is clear that, provided the trade is fortheoming, the scheme should prove not unly finaneially
sound but highly remunerative.

63. The following particulars of the trade of Tuficorin were sopplied to Colonel
DuCane by the Port Officer and have been checked from the ofiteial publications giving the
trade particulars of the various Ports in the Presidency (— '

(i} Erports,—The chicl cxports cousist of coblor, coflee, senng, oil-ukes,
chillics, onions, fibre, menazite, tea, rubber, cattle and other livessock. '

Barning capa-
city of Dock.

Trade of
Tuticorin.



: ‘Tonn‘agé‘
.- denlt with
: m the Port.

. Progpects.

Wotk# -should

: be cqnﬁdently expected.

“be ‘earried out. .
i - port at Tuticorin would he fully justified from
. -would cettaihly benefit the goneral interes
. the works which we have r
oo will permit. - - k
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N (i) Imporis.—These consist of piece goods, betel-nuts, oil, hides, hardware

- epirits, grain, coal, heavy machinery and railway material,

(iii} Vessels entered, Port dues, etc.

~—

: * Vessol entored. ) i %E Landing and
Yegr. U 7(; _; . o -fl Port dues. ll‘ \:j;’iil})illé dms
v stle:ﬁ(;*;l:xfs. : Tonnage. ‘\“;fw}fmgl Tonnage. }l ;,

T T e T e T e T l: T T '"i' T "'AH’ T ;‘< “’ T T
e T R A ; 5 . Ras " Rs.
1909710 [ 707 | 1,292,540 | 1544 [ 53934 ) 64843 | 79,067
©1910/11 - ) 704 1,263,128 || 1,498 | 55,044 j! 65,729 ,‘ 90,060

L 1911/12 | 643 | 1,198866 | 1,546 | 60,319 | 65784 | 85,019

0 1912/13  § 578 1,978,165 | 1411 57,555 ,} 79,004 | 95235

C1913/14 | 545 1,443,384 }f 1,350 54,296 % 67,274 1 104,314
e i . _; i ! il i

o 64. In the foregoing tahle we have not given the fizures published for the years of

© Tthe War as they afford no indication of the trade prdspects to be anticipated under normal
- conditions. From i caveful study of the above table and other available documents we

find that a- fair avérage for the poods actually bhandled in the port prior to the year
1913-1A4lcan be reckongd at about 480,000 tons. This figure is obtained by taking the

- average receipts from thy' Landing and Shipping dues at Rs.90,000 and converting into
‘tons on the basis of 8 anpas. per ton as given on page 10 of G.0. 1087 W.

o " 68.  Applying the rate of Bs.1-8-0 per ton referved to in puragraph 80 (), we get an
estimated pett revenue from the above tonnage of Rs.7 ,20,000.  The reveuue from berthage
charges, if estimated at Madras rates and taking the average numbar of shi ps entering the

“port for the three years to 1913-14 at 588 and allowing three days per ship at the quay,

N . . .
would amount to Rs.70,560. In addition to the above sums we think that a further
revenue ‘from rents on recluimed and existing Government lands ean be takon for 300

 acres at Rs.100 per acre, or a total of Rs.30,000. Summarising these receipts we obtain
. the following nett revenne without allowing for any increase in trade due to expansion
_and to the additional facilities offeved :— '

. v Rs.

Landing and Shipping Fees ...’ o 7,20,000
Berthage charges ... e e 70,660
Rentsv.., S el 30,000
5 ' ToTAL ... ... 8,20,560

In order, therefore, for the port to become self-supporting a farther il‘xcreasé af

’ gadlev of abm‘zt,fm per cent. will be requived to bring the rovenue up to the sum of
- Rs.11,5 : i i i i i
; 132,000 required to meet the anuual maintenance and interest charges as estimated in

paragraph 61.° The Table given under paragraph 6 shows that the trade of the port,

Increased by 134 per cent. in the ten years up to 1913-14 without any additional facilities

being afforded; so we think that there is reason to assume that the trade will have

increased by at least 40 per cent. by the time the first instalment of the work is completed,

and, with t it i i
» With the new facliities which we have deseribed, a considerable further inerease way

66. Under these circumstances, wo consider that the construetion of u decp-water
a financial point of view, and, as tho port
ts of the district, we nro strongly of opinion thag
ecommended should be carried out as soon as circuinstances
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' . THL PORT OF NEGAPATAM,
67. Colonel DuCane visited this port in company with Captain Henley after leaving

Tuticorin, and there met the Port Officer, Captain Boas, and some of the prineipal
merchants. He also attended a mecting of the Landing and Shipping Foos Committee.

-

68. . Negapatam is the principal seaport of the Tanjore district. - Vessels visiting the
port lie at anchor in an-open roadstead some thres miles off shore, cargo being handled
hetween ship and shore in native boats drawing ahout 3% feet. The coast is open and
exposed, but records shew that there are very few days when eargo cannot he handled in
the roadstead. The harbour is formed by the Raduvayar River which yans parailel to the
coast in a northerly direction and-is protected fromn the sea by a narvow sandspis. The
entrance to the harbour is much impeded by the bar at the mouth of the river which is

- econstantly shifting its position over wide Hmits aceording to the wind, weather and season

of the vear. Inside the river, between the mouth and the landing quays, silt and sand is
constantly being deposited owing to the insufficiency of river or tidal scour. The vesult is
thut condisions are unfavourable for continuous work at the Port, the constant shifting of
theo entrance channel and the silt deposited in the entrance often causing much delay to
boats enbering or leaving the harbous, ' ’

_ 9.  The tidal range at Negapatam is small, being only about 3 feet on spring tides.
Calonel DuCane was informed by Mr. L. B. Clarke, a former Port Officer, that the littoral
currents do not exceed 1% to 2 knots per hour. Observations made by Mr. Clarke shew
thab these ewrrents yun in a northerly direction during the S8V, Mansoon and in a sc»‘utherﬁv
direction dnring the N.I. Monsoon. This information is confirtned by the Metsorclogical

books published by the Indian Government.

. i

70. The wind blows from NN E. to BN K. during the {ive months from November
to March, from S.8.X1. during April and froma S.W. to W. during the remaining months of
the year. The ‘highest average strepgth ()[:(JUPS in June, being :x,b off-shore wind with an
average strength of 479 on the Beaufort seale.  No loeal ob.:(;m:xh?ons with regard to the
size of waves appear to have beon made, but conditions at N egapatam hoth with regard to
wind and waves may safely be {aken ns similar to those at Madms. Both ports have the

same sea exposure and both are within fhe eyelonic area,

71, Colonel DuCane was wnahle to obtain anyv definite information with regard so
gand drift at Negapatam aad, as there are no grovnes on the sea side of the sandspit, no
conclusions vould be drawn by observation,  He, thercfore, visited Tranquebar about
20 miles north of Negapatain where some groynes have been built straight out into the sca.
These grovnes had undoubtedly trapped sand on the soubh side indicating, ag ut Madras

and Tuticorin, o preponderance of sand drifs frem south to north.  The amount of the

drift, however, appears to be quite unkoown: .

72, As previously stated the harbour 18 on the Kaduvayar River und there is another
small strearn joining the Kaduvayar just above the barbour.  Bothr these rivers pass
through a heavily iorigated country and & great quantity of waber is ubilised for
irrigation purposes, ihe rivers being controlled by a series of anicuts and regulators.
Various U’Q;}Osélfs have becn wmade to increase the fow at Negapatam by the
diversion of surplus water from other streams into the Kaduvayar. We do not
think, however, that these proposals would give useful results, as the extra water which
might he obtained would for the most part oceur in the rainy season when the
Kaduvayar is already in flood and when: the bar is ab its best.. Colonel DuCane was
informed by Mr. Schroff, Officinting Execulive Hngincer of the Division, that at other
periods the inerease of water would only ampunt on the average to about 133 cubic feet
per sceond for about 34 davs in the vear and this additional quantity would be insufficient
to have any matberial effect on the bar. -The river is tidal for a distance of about 9 miles
kﬂi‘om the sea. ’
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+ 73, The state of the bar varies very considerably acsording fo the sosson of the
year. © Observations in 1916 and 1917 show the {ollowing re
as approximations only, since slight variations may oceur almest from day to day necording
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From this Table it appears that the bar is at its best about October and November,

s when the N.I.. monsoon rains are falling, and at its worst during the period hefore the
S.W. monsoon commences. \;.Ve have had an opportunity of studying surveys prepared by
the Port Officerishowing the \fn‘iaﬁions in the entrance from month to month which show

“thaf, in addition to the ¥varictions of depth, the bar ig ‘continually shifting its position

i

74. " Colonel DuCane attended a meeting of the Tanding and  Shipping Ft';vs

- Committee and discussed with them a number of points comnected with the improvement
. of the port. The o Juropean fir cadi ‘ e i -
P e only luropean firm at present trading at Negapatnin is the Madura

Compahy._ Tt was stated that the trading months are from May to Ausust and {hat
; ; p AR g 1
although bosts could ply on most days in the year, there was not much trade dutine the

L e oy . r . o4y L. v
. North-cast monsoon. The question of the construction of a pier outside the harbour and

at right angles 1o the shi vas discussaed fr i fovi ‘
ght angles to the shore was discussed from the trade pomt of viegw, but there was ne

 unanimity amongst the members of the Comniities with régard to its desirabiliry
’\Ir.'wt,ott, the representutive of the Madura Company, stated thins his Company would not
~use a pier for conl traffic owing to the meonvenience in getting tho coal to the vard

Considerable dout 15 : ’
< it was als wressed as ‘hether o nisr war ; i
i v vas also expressed as to whether a pier would be used {or the coolin

. emigration traffie (a ing 80,000 “eaclies ] ing to | i
3t {amounting to 80,000 caclies & year/ owing to its distance from the

emigration vard $ was also pointed out 1

o ,g‘ (rx_m yards. ],g/ was also pointed out that ab the present moment the port is on the’
binck list with the Insurance Companies owins magged or los

ek list wi - Insurance Companies owing to the amount of cargo-damaged or lost
In crossing the bar, '

7 - g . . P . . . .
. 75, " The trade returns show that there was an ineveass of %4 per cent, nf Negapatam
in the ten years e i 101 34 . , T AT R de shephpaial
: years ending in -1918-14 --ths value in that your amouanding o shond Hs. 218
] y 2 aDDL v 0

lakhs, Topresno . 5 o . :
a‘im‘\., Tepresenting about 3 per cent. of the whols trade of the Pr

deney.  The opinior

s {and s confirmed by lettors weitten by

f.Yk vo of the lea {ing 1y anis she Po v &
§ RAUANY merehanfs § taIre -t Oy } i1, 1615 it H
) I wrehanis to she 1’1.{ E Ofheer in A}))‘l). _L.'}‘:}) thas if fie stule o the
’ 3 4 . S uty

Wwas expressed ab the mesting of ths Commit

3113 ‘ 24 ..1 L) anhne ‘“(g {¢ Ne pia i3 De oo D1tz 4y Ny ‘“'(&:i THe ner 56 1
‘ ¥ ar (} 4 1] (*b~ nhel eading DR LA ' 3 4 13 i }
N 1 i\. ng o the Piery oowid be SER ';5'\‘ andg mproved the ing L=z 2T .'l

7y )"!) P R M 3
» tmé would in al) probability be very larce.

6. After car : ‘
. . Tar o v o
that 50 extons defui consideration of all the circmnstances, we are strongly of opinion
H } sive - e et . . ge . o

that the dif " e\fc (;pmenl, 18 required or justified at this port at the presens tHme, and
leulties of the situation w T gt
e n would be W hv ia - !
d be met by its iprovetnent as an open ropd-

stead Negapat:
L ng- atam has n afural advi T o
{ 0 nafural -I.d% nhﬂt‘dg(} Ak @ lll.'.t":‘-p-“'ile.&)l‘ 1)(')1‘?,“ h(,‘:!‘() 15 iHSL\fﬁ(‘;i(:& i

o deep ounbratcs chunnel, and the only feasible schois
. 1. g1 T ; cps i L
required, would he to forn an artifickd harbour with extens
the deepanad entranee channel.

brenkwaters to protect
C Y7 In v ;
e ew of the i
the fach that the Port Officer and certain members of the Commitice
similar t6 that at Pondich orin open water ab right angles $o the soast and
ondicherry, we hay ; 3 thi »
; ¢ > ‘3' -‘{n‘}. we have considered this proposal, hut we do not think
ial to ¢ R - )
© the port as the improvement of existing facilities, The

be siders i
b the o 1 conal'der.mble, and the ranging of boats alongside a structure
o 2 renders the working of cargo difficulf

A

1t is, we believe, a fact that a

. j
- shore by means of native cargo boats.

Wi ter.

s
» e ‘
. 19 : » NEGAPATAM,

large proportion of the trade ut the ‘port of Pondicherry is still carried on from the beach

*in preference to using the pler, owing to the working difficulties as the. pier and the desive

. . o
to avoid pier dues. \

78. In view of what we have said our recommendations will be confined to the Tmprovements
misigation of the present difficulties experienced in working cargoes between ship and recommended.
Weo think that this will be effocted best by
stabilizing as far as possible the ent ance and bar by means of two breakwaters running out
to about the 2-fathomn line as shewn oun Plan No. 3. A channel 200 feet wide at the
entrance would then be dredged through the bar and sandspit with a depth of 6 {eet at low
The width of this channel would be diminished to 150 feet at the sandspit and to
100 fect alougside the existing wharf wall. With the channel protected by breakwalers
the shifting of the entrance due to wave action which now takes place each season would
bo avoided and such tidal scour as is available would be conceatrated to the best advantage.
The scour due to tide and viver is, however, so smull that & considerable amount of

maintenance dredging would prebably have to be done.

5
b

P
o

79. The breakwaters would be in shallow water and n.egd not be of very heavy con- Breekwaters,
They should be taken to a height of 8 feet above high water between the one

struction. sk
and 2-fathom line reducing gradually to a height of 5 feeh at the beach. Tit cheapest

method of constructing them would be by meang of ribble mounds with heavy swave-

hreaker hloeks of from 7 to 10 toas weight on the onier face,

80, The nett run of sand appears to be frora south to north aud it is, therefore, ;}c }
Y . . s . p and.
likely that there will ba aceretion to the scuth of the south breakwater which will tend to

strengthen the sandspit.  There will also probably be some shoaling uear bhe ends of the

hreakwaters which will have to be dealt with by pericdic dredging.
6 lakhs, made up Estimate of

81, Wo estimate the cost of the above works at approximately Bs.
Rs Cost,
U

as Tollows 1-— .
North and South Breakwaters e 3.60,000
Dredgibg 40,000
Cranes and plant for handling 7 te 10 fon blocks in breakwaters. .. 75,000

4,75,000
Tingincering and contingeucies, say 15 per cenb. ... L 71,000

%,46,000
50,000

Add for bire of dredger o U
Torarn ... 5,986,000

Say, Rs.6 Ia‘kl’ss.

%

82, We have included in the above Estimate a sum of Rs.H0,000 for the hire of w Tlire of Dredger.
dredger, because the suction dredger = Pentland,” now at Megapatam, is unsuitable for the
work of dredging through the bar, and the quantily to be dredged is foo small to warrans
the purchase of a suitable dredger, cven if the finaneces of the port would permit. The
best solution, therefore, would be to hire a dipager {rom another port, possibly the
“ Manar " from Tuticorin or the dredger from Cocanada if one of them eould be spared for

the purpose. . R
. ”

83. We estimate the annual expenditure if the proposed works are carried outb, a8 Iuterest and

Rs Maintenance

follows ;—— ;
. . . Charges,
Dredging and maintenance of breakwpters .. 13,600 o
k]
Administrution of the Port ... . 2,500

Interest on capital outlay of Ra. 6lakhs nt 6 per cens, ineluding

Sinking fund ...

“t TOTAL




20
84, Taking the fizures
“Budget Estimates 1916-17, we
" about Rs. 91,500 per annum.
in the previous paragraph, it is evident that tl
of about 140 per cent. to make the port solf-supporting under the
.Althoﬁgh this increase may at first sight appear to be more than could be reasonably

for the two years 1912-13 and 1913-14 from the Marine
find that the average receipts at Negapatam amounted to
Comparing this amount with the annual expenditure given
ere would have to be an increase in revenue
improved conditions.

. expected, we may point out that
‘ piévious years and that, in the o
: -lﬁgher‘ rate if the difficulties experiencod at the bar and in the channel could be overcome.
" TThis increase is estimated by the Port Officer in his letter No. 14.L & 8/555 of 1st May,
1'1919, at 200 per cent., and by the Hon. A. K. @G, Ahmedthanby Marieair in his letter o
the Port Oﬁiéer-dated 19th April, 1919, at from 300 to 400 per cent. While we have no
: kbflxnyea.‘hs of checking these estimates, which require further investigation, we ccsr@iuly think
g tﬁat tﬁe increased facilities would warrant an increase in Landing and Shipping charges
“and that the merchants would not be adverse to paying vather higher dues if they were
safe-guarded against 1oss and delay in handling their cargocs.  We, thereforo, recommend

pinion of the local authorities, it would increase at gtill

: the scheme outlined above should be cafr'ried‘out.

P " THE PORT OF MANGALORE.

. “ ', -85, ‘-:‘Coldﬁel Ifi;(}ane vigited the various points of interest at Mangalore accompanied
by Capt._ Henley and-the Port Officer and discussed the situation with the Collector of
. South Ca,na,ra,lthe P.W.D. Engineer and s number of the leading merchants.

Col, D
Visit. -

o 86 Mangalore is an open roadstead and the port is closed during the 8.W. monsoon
from i\fay to September svhen no vessels visit the port. ~ Throughout the remainder of
' the yea.t vessels lie at anchor in the roadstead about 3 miles from the harbour, the curg(}es
" being handled in lighters between the vessels and wharves situated on the mainland insido
" the iﬁnepharhour. This is formed by the-course of the Gurpur River which joins the
: Netravati River near its mouth. The Gurpur River is separated {rom ‘the ses only by a
;;nairrowsand'spib for a distance of 3% miles from the mouth.. The coastal region consists

Deseription.

T -

: outcrops_sheWing,itl places through the latorite. The valleys are very fertile and are
. uf.-ilised {or padgly fields and coconut gardens.

S 87 The‘ oldest available survey is dated 18532, but there are 3 number of surveys in
- the eighties and nincties which shew that the changes in tho sandspit are cxtensive and
‘remarkable, No' borings have been mads and there is no means of saying at what depth
‘below the surface rock is likely to be met. "It is, however, noticeable that rocks are charted
inside the e‘ntxiance near the mouth of the Netravati River. )

v 88 : Theitidél ranges are as follows :—

7 Spring tides ... . 5 to O feet.
o Neap tides ... ... .. 3 o 4 feot.

;]é‘:zﬁfz& 89, There is vory little information available with regard to littoral currents, but,

from thé data which Col, DuCane was able to obtain, there is no doubt that the currents

;m,‘e weak a.nd are chiefly influenced by the prevailing direction of the wind.

we ﬁifi)" alf;“:; zlst‘de of the Me.t-eorolo'gical Atlas of "the Eastern Seas published in 1908,
NN in ﬁarch‘;&l?i%ge" the h%glxest per'cent-gge of winds in January is N., in February
Ailgixstqw SV, and “ Ve in April N.V.V,, in May N.W,, in June W.B.W,, in July W., ia
X. in Decemberag d Ir;early equally, in September N.W., in October N.W., in November
Blows et in Hhe c(;;;: ; E\I‘E nC&ﬂ}’ equully. Thus neither the N.E. nor S.W. monsoon
‘winds are from § W 2117 arca. The E“:.‘N; monsoon breaks in June when (mly 14 per cont. of
: "YW 2O per cent. being from W.8.W. and W. In July the preponderance

i oL o , :
55@"‘““’ westerly, being about 49 per cent. due West, while W. and W.S.W. togother

the trade of the port increased at a rapid rate during tho

-reaching o strength of 54 (Beaufort Seale) from W.S'W. and W, in Jnly and Aug

§ that a careful survey of the txﬁde prospects be made and that, if this proves favourable,

-."generally of a’ ’L'L'terite plateau intersected by numerous river valleys and with granito.

" Beplember they are continmally fowing an

[) '

account for 79 per cent. Tn August the tendency is to work round in a Northerly
direction, the percentages being W.H.W. 8675, W. 2475, W.N.W. 187, and NV, 29'7

21 <

- Through September, Qctober and Novembsr the tendency is continuously towards the N.

and N.N.H. until in December and January about 50 per cent. of all winds are from N. to
N.E. In February they begin fo work back to the Westward, 40 per cent. being N. and
N.N.W. and this Westward tendency is continuous until June, when the S.W. monscon is

again in full swing.

9% The maximum average intensities of the winds oceur in July and August,

gihh of 60 from S.W. in Julv.  The winds of the N.E monsoon are less ae

8 stre

ey under. Thers

EVRYE

rengtheof-W0 (Benutfors Seale;

for the regular mo

[ maximum w

‘clones and ovelonic stolmns in this

roeorded

are available for this disteict, but in Bowmbay wind voloett 40 bo 80 miles por

bour and wind prossures ap to 14 ths, per sguars vloual storus,

92, No information at all is available as to lHttoral arift of sand, and there are no

groynes or other structures in the naighbourhood from which conelusions can be drawn.
it may, however, be said that there are no indications of any extensive litforal dvift either
ot Malpe or Bhatkal, Marmagoa also is not troubled with sand, the silt in the harbour
there being brought down by the river, It may, therefore, be coneluded that there is no

oxtensive drift on the Weast coast such as exists on the Bast.

93.  Two rivers affect tho harbour at Mangulore -
i) The Gurour

ash for about 3% miles when if is meb by the current of the

eer burns SBonth ab Sultan’s Dattery and yuns South and

paraliel to the co
Netravatl, and both find their way through tite sundspit in o westerly direction

to the sea.  The catchment area is 260 squarve miles and the leng

th of the river
97 miles.  The maximum toed discharge is ahout 60,000 vub. . per foe

{(i1) The Netravat? River rises in the Western Ghals and has o lenpth of

48 miles with o catchinent c of ahout 1,232 5q. il paximuin Hood

discharge may be taken as about 120,000 cub. {t. per second.

rrd

‘rom January o Mayv there is little or no flow in cither of the rivers,

2]

st Doods take

period,  From Sepfomber {o Jaanary there arve slighe fleods only. The niy

tidal for ahous 10 0 12 wiles.

94, A study of the phins and surveys shew that there have been great changos in

the situation and condition of the harhour entrance. Al vurious iimes there have heen

we, two or thiren enfranees to the baclkwater; but since 1857, when the Gurpur Tiver
one, thiree ent to the hackwat but singe 1887, when the Gurpur Biv

entrance beeams closed, the entrance opposite the Netravati River has heen the omy one

open.  About Mav—i.e., bofore the 8. W, monsoon breaks-—the entrancs Is at its narrowest

and the bar ab its worst,  In most vears there are 3 to 6 fect of water on dhe bar at low
tide, but in 18418 the conditions wera exceptionally bad and the depth was then only sboud

lure of the ponseon In 1918, Adter the

4 fect. ¢ This way probably due to the partial f

5., moensoon there is generally an wverzge depth of about 8 feet on the buy

ch monsoon.  Sinee the

95, The width and fonn of he sandspit varies alier o

closing up of the Gurpnr River enfrance inn 1 it has on the whels in

in width and is now whoul 300 feet wide at i5s narvewesl point.

96, Lor o number of years up o abouk 1009 thers was a considerable evoslon of the

hove on the sew side to the north of the sandspit, bub since thal dule erosion hag

stopped and acoretion has tsken place approsimawely to the old foreshore line.

MANGALORE,

Strength of
Wind.

Rivers.

Bar and
entratee.
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o Morth of
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sichts or lencths of ths waves, but
NO ob«ervatlonﬂ have becn mfxde as to the heights or lengths of the waves

Cwe thmk that a maximum he

ihe waves. is stated by the Port Officer to be from shout 8.W. ab the beginuning of the
the WaYes: 18 Suas

- mousoon, working gradually round to W, and XK. ol W.

sight of 15 feet would be a safe assumption.  The divection of

o yiy

EIRTRIaEE B . . A o
“ 98 The Port it served by the South Indian Railway, 5[t 6 ins. ghwge, whic
; tiié Wastery (thats at the Palghat Gap and then tnrns no rthward gencrally para

' ; iata ; al, -y
. eoast for a digtance of = ’3‘ouL 180 wles fo the terminns sb ors.

"9'9 : ;“‘h“ value of imports and exports ab Mangalove in 1912-14 awmwounted o about
Ra 208 lakhs, representing about d per sent. of the total trade of the Presideney. The
" inerease in the 10 years up to that dute was 18 per cent, belng much less than the inereasc
at Tutiearizyll and Negapatam during the same period. A sbudy of the deluiled exporis
and iimport's shows that coffec forms about 80 per cont. in value of the loreign
expork trado and 40 per cent. of the total imports and oxports. This is not strictly
is bronght down by rond for long distances. from the

spoaking | }f:cal trade,

mamat:ons on the Mvsore Iniatean. The proporlion in

ccﬂ'ee pka,n tations is aciuaﬁy higher thsan the above figures inﬂimt(\.
‘bnnﬂmg coﬂee down® fa thp coast Lreturn to the plantations la
It shu i, however, ba noled that, althou

-+ and: goperal merchandi
- eoffes is hzgh, the 3

1t 6,000 tous pe

100, After. carefu‘: congideration of tho infon hy Colonel Drallane
s reerchants we ars of opinion .‘sha s the fulors prospecls of trado wre

- from some of },e }e
fevdo“n 1ent of the port on abwrge scale.  Uhe opening up of new

‘sources of fi'ldp dmenuu ainly ailway communieation being provided o the Mysora

territory, « ds largely on the decision of the Mysore Government witi
reference to; B’lwtnﬂl Vi & nnderstund that'a raibway line has been surveyed fromn Arsikere
and L{‘*s%n down the Ghats to Mangalore, bus shmv' he railwoy to Bhatkal hu uilh from

3

' bhr:ucm ik 1s not likely that the Ars

@

i in connection ‘.»1 I
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‘Extent of R 101 T]~erﬂ are thres prSlb schemes &
dewlo'xmgnt at 1\1m!)g‘110u"- viz,:— 3

(e} An extensive scheme with deep water enimavee chaunel and deen

water wharves for oconn going vessels.

,(5? A less extensive schame wi 'h an entrance channcel 2045, and

corresponding wharves for eos

"{e) The itaprovement of
hgnte“ go facilities only.

: harbour as an open readstead and for

Ths ehence ba“ cen these threo schemes must b

governad by the {ollewing fackor 1—

(i) Whether the I:hvs cal conditions of the port are such that it can be
de \Ve‘c‘;)i‘u ab g reasonuble coss for consbruction and maintenance.

(i) Whether the local trade is iikely to grow tn sueh an extent &
the expenditure of sohemes (a) or (). »

(i) Whethar railway communieations ave likely Lo be so improvad as to
apest up new sgources of frude.

(1\’) Whethor

i"*“&" other port in the neighbourhood is kely to be developed.

After o caveful studv - - .

. X weful study of the problem and keeping in view she sbove Tactors we have cono
S .7 to tha followmg conelusions 1—

Decp water : ~
Behome tal. P:owded fnll,t rock i 12 nat encountarad 1 in lar g6 g Ll\t,{l!‘,

the dredging of a deep
z:ntnmoe (,hdnnel into the i nmer harbe

cost would be 1 wr presents no insuperable difficulties, aithough the
vou - : .
: ¢ high owing to the great amount of material to be removed.  On the other

- hand the an
aan ex of tidal w .
ater is small and the flow of the river water intermiticent, and we

: ;a,m noh sat isﬁe& that mfnm would bs suflicient scour to offectiv ely as

N

of the channel when dredged. We therefore anticipate that the annual charges for main-
tenance dredging would be a serious matter and are 'ﬂpubtful whether a good channel
could be maintained a$ any cost which could be reasonably borne by the probable revenue
of the port., We think that in embarking on a scheme of deep water development ab
Mangalore unjustifiablo commercial risks would be taken and we therefore recommend that
this idea be abandoned. )

S

103. The depth of water suggested for a coasting port is 20 feet at low water and the
function of the harhour wonld then be to act as a distributing link with the deep water
ports, whore cargo to or from foreign countries could he trans-shipped. The advantages
gained would be that the coasting vessels could load alongside a wharf and under shelter,
instead of from lighters in the roadstead as at present, and that the port would be
accessible to such vessels throughout the vear. WNo great amount of trade, however,
would be developed merely by coasting vessels, and it must be horne in mind that the
attractions of the porf as an ohjective for a railway from the interior would be seriously
diminished if there was little or no prospect of its being eventually improved to provide
facilities for ocean going ‘steamers. The physical objections to Scheme (a) already outlined
would also upply, though in a lesser degree, to the secheme for a coasting harbour. The cost of
the latter, although much less than for a deep-water port would still be considerable, amounting
approximately to Rs.65 lakhs, and we do not think that the revenue resulting from the
improved facilities would be sufficient to cover the interest on this amount of capital and
the maintenance charges.  In view of these considerations we cannob recomnend the
adoption of Scheme (b) and we consider that any cxpenditure which may be contemplated

Mangalore should be limited to the improvement of the conditicns of the port as an

[

open roadstead.

104. We do not recommend that any work should be carried out on the bar, as
records shew that except on few occasions there is suflicient water to allow native boats to
snter or leave the harhonr at all states of the tide. The only works which we think
necessa-y are the provision of o new ‘wharfin the inner harbour ¢ ahd thie formation of a new
channel 200 feet wide by 6 feet in depth at low water as shown on P]{m No. 4. To ensure

‘the stabilization of the channel without banking up the water of the Gurpur River and so

inereasing the tendency of the river to break through the sandspis opposite Sultan's
Battery, we proposs that the channel should be trained on each side by rubble banks
extending ouly up to the height of low water

105. We have estimaged for a Whax! 600 ft. long in the first instanee, but this could

Jbe aftepwards lengthened fo any cxient which may be found necessary. The cost of nbe
W()l‘kS vould be appm\mntelv 3s. 6 lakhs, made up os (ollows - — Rs.
Dredging néw channel .. .. 2,68,500
Rubble stopes and banks to dmnnel 46,800
Masgonry wall Jor Whart cee e 60,000
- .J-) e)OO
Lingineering and contingencies,.say 15 per cent: .., e e ()3,80
. 4,69,100
~Add for hive of Dredger 1,00, OOO
: TOTAL 5,99,100
. Say Rs. § lakhs. =

. 106. We estimate the annual expenditure i the proposed works arve constructed, as
follows 1— . Rs.

Dredging and maintenanco of wall and rubble banks 39,400
Adwinistration of the Port ... . . . . 2,400
Interest on capital outlay of Rs. 6 I.Lkm »f. G per Ce’ﬂ, . mch ding .
sinking fund v e e 36,000
Torarn 77, %00

MANGALORE.

Scheme (b} [or

Coasting Vessel

Scheme (c)
reconmended.

BEstimate of
Cost.

Interest and
Maintenance
Charges.
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107 The average net reccipbs for the two vears 1912-13 and 1913-14, as obtiz‘imf‘id
from the Marine Budget Estimates 1916-17, awounted to” about Rs. 19,200 per annum,
which is Bs. 58,600 less than the estimated annual cxpendifure given in the last paragraph,
50 that the receipts for thoso years wonld have to be fully quudrupled before they would
Vbamee the contemplated cutgoings. There was an increase of only 18 per cent. in the

c ‘trade at Mangalore during the.ten years pr ior to 1913-14, so that the [uture outlook of the
port is ot nedirly so promising ‘as ab Negapalum, where the increase during the sumo period
“was 84 per (,ent.., although the actual value of the trade of the wo ports in 1613-14 was
" about the same.
«Suggesbed\ S ”; 108.  The scheme.we have proposed appears to us to x'e]_}peserft the 'miniz’num ta be
Government - dertaken if .an appreciable benefit .is to result; but it is evident from the above
g figures that the scheme is beyond: the present finuncial resources of the port, We fecl,
howeyer, that the unplovem_ent of the harbour as indicated would considerably benefis the
.candi(tions and trade at prescnt existing and it therefore appears to us to bo a case for
carﬂflﬂ consxderatmn as to whether n free gmnt in aid couwld be made from Government funds.

%L'HI* PORT OF MALPE.

.109." Colonel DuCane visited Malpe from Mangalore in company with Capt. Henley

V’S‘t o and the Port Oﬂvcer ot ‘Mangalore, who is also the officer in eharge of Malpe.

110 Malpe xs; a,b present & small place of litile imporiance, and its only claim to
cormdm"mtlon is as :mxdfern‘xtne to Mangalore for a deep water port should it be cousidered
necesqary to provide otre. between Cochin and Murmagon.  There does not secem to be
-any volume of trade to Ju,tzfy expeudltur@ for the improvement of Malpe as an open road-
stead, and we bave not tjlerefore considered it further from this point of view. Around
Ma.lpé there is flat 10;.f-Iyir\g land for several miles frow the sen, the ground then rising

- to alaterite plateau with granite outerops which appear to ba ?ﬂ,‘;ﬁr"ul of this streteh of the
“West Coust. from Mangalore to Marmagoa. Abont 1f to 13 miles bff shove there s a
‘string of granite islands known as St. Mary's Isles running roughly from 8.8l to
N.N.W. and generally parallel to the coast. A prropoqu,l has been made from time to tire
ta make a harhour between the islands and the mainland, ut1hsm;> the islands as protection
from the 8.W. monsoon seas.

. . .

111 The only surveys available are dated 1900 and 1913. The survey of 1900
‘shows the hottom between the islands and the mainland to be soft mud, but there is no
indication as to the depth at which the underlying rock is likely to be found.  No horings
or probings appear to have been made, and in consequence, before accurate estimates can
L be prep&redf,-more information as to the level of the rock mustbe obtained.

Surveys and
Borings.-. - ¢

%?;Z;S;genﬁs» i 112, The information given for Mangalore regarding the fides, currents, winds and

Waves, L Waves are generally applicable to Malpe, which is situated oniy about 40 miles to the
. north of Mangalore.

'113-, No direct information as to sand dvift is obtainable, but it should be noticed

v haﬁ the SOude"s oi 1900 and 1918 when compared do not show any accumulation in
thxs pcrxod S

114 Thcre is only one small. river in the immediate neighbourhood whieh need be
con51dered This river runs for a short distance in a northerly dirvection, with the usual
szyndspxt between it and the sea, but it is not of suflicient sizo to be a serious factor in any
scheme of developmem

115, Th(, amount Qf trade is boo small to be given separately in the official trade
'publlc:am)xtv;z and ‘would appear to im derive

,_

d mainly from trade diverted from Mangalaro.

v

116:2 Thme s a$ prr-sent no mxlw a4y ace
- point wbxch the railway touches.
: extensxon of this lme flom Man

¥ PRE - .

ﬁ .

ess to the porf, and Mangalore is the nearest
I Malpe wers to be developed 16 would necessitate the
gulore, and this would be a tairly cxpensive project owing

1%
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[

to the number of rivers which would have to be erossed. To onsure the success of an

_ important schemo provision would also have to be made to give the port direct ruilway

connection to the interior,

117. Provided that a decp wautar port is considered necessary on this part of the Scheme for
Deep W 3,t,m
coast and that an adcqumte ailway connection is constructed, we consider that Malpe from Pop,
its physical characteristics lends itself more readily to deep watber development than
Mangaloro.  We have accordingly prepared Plan No. 5, showing how a comprehensive
scheme of development might be carvied out, subject to any modifications whieh may be
found desirable after a more detailed survey accom panied by borings and probings has been
made. The main features of the scheme are as follows ;—— /
(i) The dredging of an Entrance Channcl 400 feet wide with 2 depth of
30 feot at low water of spring tides befween North Islond and Deria Bahadur
Ghur and extending in a W.B. W, divection to the 5-fathom line.
(ii) The construction of two breakwaters extending from these islauds in such
a way s to profect the inner portion of the ¢hannel and to reduce the waves
entering between the hreakwater-heads bhefore they res mh the inner harbour.

s
/

(ili) A Turning Basin, about 1,000 {t. acr oss, in which ships cun mancuvre
when entering cr leaving the harbour,
(iv) Two rubble Groynes extending from Notrth Tsland and Doria Babndur
Ghur o the sandspit so as to form a sholtered enclosure of some 400 wares in
« which quay aecommodation ean be provided.
{v) A series of Arms or Shipping Berths and Quays, the latser baving o Lotal
fenabh of 10,000 fect, which could be constructed in instahmonts s reguired,

{vi) Land reclamabtion bok

ween the quuys and the sandspit, for which the
dredged material would be available.

Owing to the lack of detailed suryeys and borings we do not propose to abtempt o minute

description of these works at the present time, as the best type of construction to be

adopted would depend on the results so obtained. '

118. Tor the purpose of mwatxg:ntmg the general possibilities of development we Estimates.
have assumed that the physieal conditions would prove favourable and have made ‘
approximate estimates as to the probable cost of the work, OQur cstimate for the
construction of the outer works together with a first instalment of 2,500 feet of quayage
is given in the following schedule :—

: : Rs.

Dredging Entrance Channel, including Turning Basin ... 7.258,900
Dredging single Arm for shipping berths ... 187,500

Lxtra allowares for probable rock in channel ... e T 4,40,000

Filling for land reclumation (included in dredging) —
Breakwaters ... T 23,581,500
Rubble Groynes e 14,385,950
Quay walls, 2,500 lineal feet... vy 4,336,000
Roads, drains, water supply, offices, warkshops, &c. 2,156,000
Sheds ... 2,00,000
Cranes and hydraulic equipment ... . e 5,030,000
Rock drilling plant ... 1,00,000
Dredger and burges ... 15,00,000
Jug L. 9,020,000
Block muking pl.mL 3,00,000
Preliminary expenses... £0,000
' ' ; 5 092,441,850
Engineering and conbingencies, say 15 por conigh” . R 13,538,277
Tors 15,127
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a ‘constant amount irrespective of the length of quay constructed, brings the cost of the

2 500 feeb. of quay- to Rs.4,240 per lineal foot ; bub as the length of quay is inereased the
: est:mates shew a more and mote favourable resuit. Thus the extra cost of constructing an
" additional length of 2,500 feet of quay would be.only Rs.28 lakhs as against Rs.106 lakhs for
t mstalmenb while the remaining 5,000 feet required to complete the whole seheme as
on the Plan would cost about Rs.49 lakbs more. The following table shews the

the firs

‘. shewn : ’
“effect of these figures on the average cost per lineal foot of quay -

© ' Length of quay ‘Hstimated cost in | Fstimated cost per
(7 0 provided. Lakhs of rupees. i Lin. fb. of quay.
. i
A ; ' L ! % Rs.
o 2,500 Lin. ft. - 106 I 4,240
5000 ,, 129 ! 2,580
- ~10,000 , L% | 178 ’ 1,780

“u

120 We esmmafe that the conatructmu of the first instalment of the wark, taking
“eight months as the \’vorkmg season, could be completed in about three years, and that the
capital reqmred for construction mlght be spread equally over this period.

I
~

121.2 On this assumptlon we calculate that the interest required on mp)txl during
SOy constmctxon would amount to about Rs.9 Jakhs. This sum’should be added to the capitai

. cosﬁ of §he works, thus makmg a total of Rs.115 lakhs for the first .instalment.

Taterest during |
Construction.

, 122 The cost of maintenance in an entirely new port is d)ﬁl(‘ulh to assess in the first
mstance, but we. consider that Malpe is favourably situated with regard to maintenance
dredgmg We estimate to the best of our ability the cost of mmntenance and interest
charges on the first instalment of the work as follows :— I ’

: : . L Rs.

Dredgmg and repairs to works and plant ... e . - 1,94,000

L " Interest on capital outlay of Rs.115 lakhs at 6 per cent.,. mdudmd ’
- smkmg fund )0()00
TOTAL . wee e ... 8-,84,000

?pacltyoi : thé éii’ If lllseél to ibs full cnpaczty we estimate that the 2,500 feet of quay included in
O i,,‘s‘;;ﬁsmm?t instdlment of the work would be capable of h&ndlmﬂ about 1,000,000 tous of

T 30033 per annum, which would bring in a nett revenue, after ded‘nctm administration and
t}ier charges, of R$.10 lakhs, even if the low nett rate of R.1 per ton is reeckoned upon,
o It s, therefore, evident that, if the trade is forthcoming, there would be a stfficient revenue
: even on the ﬁrst instalment to more th‘m cover the rmnuad charges, ’

Procedure o4
recommendod. Lnder the c‘rcums~a1’°09 although we think that Malpe is more favourably

situated for devel
, developmen’ than Mangalore, we would recommend that no extensive work be

- undertak
that}:’; :l;dunmtl the position ‘becomes clearer as to the futute possible devdopmem of
as to the polisy proposed for future rajlw ay connections to this portion of the

’ coa.sﬁ It may, however, be worth while to expend

~ a small sum ;
: extenswe surv g um ©of money on a-more

ita 58 th WQ:;’ athMalpe than at present exists and on a fow borings and- plobmgb on the
& shown on Plan No 5. It will then be possible, should Bhatkal not be

proceeded Wlf:h for the whole uest, on of developmen ) S
+ “ 1 f vel t of thi DI , or :
l l q " )3} 4] is port to be reconsidered with

,

119 The cost of the brcakwa.ters, entrance channel and erclosing groynes, which is

Y

THE TORT OF COCANADA.

ll

Zd,

Port Officer, and Mv. Waitnwright, the P.W.I. Tinginesr of the Godavari Northern Division.

27 - COCANADA.

125, Col. Dt‘ﬂ}émc visited Coecanada with Capt. Henloy and there met Mr. Cook, the gﬁﬂ;t”uﬂfﬂm"r?
B 1M1t.

126, The port is sitnated in Cocanada Bay just north of the Godavari River, some General

74 miles qouih of Vizag *memm and 370 miles north of Madras, Extensive floods oceur on

k)
the (:odmvm cvery vear and the .great guantities of silb brought down by the fleod water

have had a mavked effest upon the Bav by leading to the formation of a long spit of sand
between the river and the open sea known as Godavari Point. Comparison of the latest -
chart with that of 1789:shows that this spit has advaneed in a northerly direction ACross
the mouth of Cocanada Bay for a distance of between 12 and 13 miles, or at the rate of
nearly a mile every 10 years. During recent years the point has shown a distinet tendency
to advance in a North-westerly direction. The whole area ingide the spit has shoaled
considerably. Soundings on the 1789 chart show 26 to 97 feet of water at low tide at a
distance of about  mile from the shore opposite Cocanada, whereas the latest surveys shew
that there s a depth of only about 2 feet at the same point. Hope Island, which in 1789 was
only a small sand bank .about 2} miles long and less than 1 mile wide, is now quite an
extensive island coverad with mangroves, while Coringa which is now some miles inland
used to be a ship- blulum" centre of some importance.
!
: 197. The wharved ot Cocanada ave situated on the outlet from the Rajamundry and
Samalkot eanals which are controlled by gates a short distance from the town. The ships
at present visiting the port lie at anchor in the roadstead about 6 miles from the mouth of
the harbour, goods being conveyed to and from the whuarves by native boats, The harbour
is approached by a channel about 200 feet wide running between two groynes buill out into
the bay ’Lppromnntoly ab right angles to the coass. Alterations and extensions to these
groynes have been made from time to time as vendered necessary by the silting’of the bay
and they now extend ahout a mile from the shore, except for a gap in the northern groyne
to allow thie waters of the ereek to flow into bhe entrance channel,
198. In addition to the chart of 1789 referred to above, we have cxamined various
other charts dated about 1850, together with more recent surveys, the labtest of which is
dated 1917. ;

i

199. The range of spring tides is about 5% feet and that of neap tides about 3 feet.
(e 1 &2 l
- S
120. There is no informafion s to the currents outside the bay, but in the entrance
channel and across the mouth of the groynes the maximum veloeity both on ebb und flood

does not exceed about two knots an hour.

131. The trade of Ceeaunuda has an increasing tendency, the statistics showing that
for the ten vears up$o 1918-14 there was an incvease of 36 por cent, while in 1913-14 the
valne ol its trade ambunted to Rs. 278 Jakhs vepresenting 4 per eent. of the total trade of the

‘ Presidency.

. o

Yeseription.

Existing
facilitics.

Surveys.

Tides.

Currents.

Trade.

13‘2 “ In view of the ploblubh, early dev dopmwt of Vizag 11)(l,t am, we donot think that a | Extent of

large expenditure would be justified at Coeanada.  Aparb from this, the physical foatures !

Develo )pmenl,
recommended.

of the Port are such as to render deep-water works almost imypracticable from the

maintenance point of view. The extension of Godavari Point and of the shouling

of the Bay appears togbe still in active progress, md Jt thuefow secems likely that

xd be left teo far inland to

Cocanada may ultmmtdy suffer the same fate as JOIIF)S’&M
mka(- ite maintenance as a, port, worth while. We therefave crmsxdm_ that, should it be
Umugbt advigable to inour further expenditurs at ibis port, the outlny would best be
divected towards the maintenance of & boat channel with about 6 feet of water at
L.W.O.8T. Although we think that the present chanuel beyond the groynes can he
usefully maintained for several years, we feel certain that an extonsion of the groynes will



&\C’(O’b\ Q/)
3/9\ m '/~ .

COCANADA. =+

Wo have, therefore, prepared Plan Mo. 6, shewing how wo think
ained, mvo{vmg an extension of the present

In putbmg forward bhm plan we are anxious

“be eventuaily necessary:
the: channel we propose could best be obt:
" “groynes together with maintenance dredging.

to make clear that in our opinion the effects of the groynes even when cxtended as shown
on Plan No. 6 can only be temporary and that owing to the extent of the siliing which is
a.lways taking place a time will ultimately come when the groyneg will either have fo bo

furthier extended or else all idea of keepi
We have shown the proposed extensions of the groynes and chunpol g
ab this direction will serve the interests of the pory for the
will give the best lite for

ng Cocanada open as a pors will Hiave tohe abandoned.,
gradually eneving to
- the northward, as we_think th
longest period without further ex‘-emxon and at the same time
S “futme nxtensxons when they becqme necessary.

o g ok 9, fg
°138, : We. Lstlmate the approximate cost of the works shown on Plan No. 6

* i

a.s Ioﬂow& —~ : )

e W AT SIaTA
Extenqwn of Grovms N 2,038,000
Dredging e s e e -Bb,uD{}

. . : e
S & z 2,39,000
' Engineering and contin g ncics, BAY 15 per cenb, ... JD h,Jg
ToTAL . 2,74.850

Say Rs.3 lakhs. .

:134. '1n view of the fact that we do nob consider it immedialely necessary to carry:
. ‘out: the above works, nn""u'%eful purpose will be served ut this date by & comparison
- of annual expenses and 1&.{311 s, a3 these will undoubtedly. have changed considerably

before it is neeessary to pipeeed with the extension of the channel.

GD\I SRAL. FE

: ]35 It will be noted that in the estimubes of the works wwopgsed for Negapatanr and
» ‘Jangalore we have provided for the hire of a1 dredger, as the winks are not of sufficient
ma‘fxut.ude to warrant the puréhace of dredging plant. To all the problems prosented by
'Ihe. Madras Ports, whether major or minor, the dredging must dlways take a prominent
‘posxtxon‘ :We are not acqumnncd with the dredging wwmcua‘@f all the Ports: but we
:vevture f:o suggest, if it has not alrt,adv been done, that all dwddm“ plant used at the
'mmor parts should be placed under tne coutrol of one Ceutral %uthamt" By doing this
we think tha.t, the plant would be used with higher efficiency’ nnd would be available for

'thosa ports which are in the most urg,ent, need of assistance. P
e &l

‘ 136 In conclucmn we desue on our own and on Colonel DuCane’s behalf to express
t‘our a,pprecmtxon of the great courtesy and assistance which ko received during his visit
f‘mmn(v}'aptax.n H_enley. R.IM,, and from the other Officers of the*Presidency,

We have the honour to be, Your Excelleney,

# Your obedient servants, _

gL N St s ‘
* BIR J‘QHN WOLFE BARRY, fiYSTER & PARTNERS.

*

ANTHONY G. LYSTER.
RV W E. CRUTTWELL.

K. A. WOLFE_BARRY. "

e L  RUSTAT BLAKE.

*
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— KEY 1o RAILWAYS —
5°6" Govge T Metre Gauge m=——1 2'-6 Gavge =:=.==

Great Indian Peninsular Rly. e e o = T
Barsi Light Rly.-- -~ e = = == e = mmem - oo —ezzzI
Nizams Guaranteed State /?:fy ----------------- i

\Bengal Nagpur Rly. R L e

Madras & Sovthern Mahratto Rly. - - - - - -~ —~—- - = ——————

Sovth India Rly.-- - -~ - -~ - e - ST
West India Por'z‘uques"e Rlp- e m om oo e e
Shoranur Cochin RIy, —— - - oo oo

s S - Mysare Stote R/y e e ey .
" PONDICHERRY (French) | o

BICUDDALORE
- b 2 "/;

Ceylon Government Rly - - ~—-noovoceoonn —mcm

NOTE. The figures given beneath the variovs Ports refer fo /_ffe Percentoge  ralve
of their import ‘and export trade in 191314 in relotion o the whole frade

of e Moadras Presidency.

PLAN N®I |

REPORT DATED 28 FEBRUARY 1920.

70 ACCOMPANY SIR JOHN WOLFE BARRY, LYSTER & PARTNERS’

2 QUEEN AHNES GATE.
WESTMINSTER. S.W.
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