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RESOLUTION

New Delhi, the 17th February, 1948

No. 19-P(53)/47.—The Government of India are pleased to constitute an
expert committee known as_‘‘The West Coast Major Port Development Comn-
mittee’’ to carry out the following two investigations:—

1. (a) whether a deép-sea port on the stretch of coast covering Kathiawar
and Cutch for the accommodation of ships of large size and tounage at all
seasons of the year is required; ‘ ‘ »

(b) if so, where it should be sited, baving regard to construction and main-
tenance costs, atlied transport developmehts, possibilities of developing exist-
ing ports and the needs of the entire ares to be served.

II. (a) whether a deep-sea port between Mormugao and Cockin  for_the
accommodation of ships of large size and ‘tonnage at all seasons of the year is
required ; ,

(b} if so, where it should be sited, having regard to economy of construction
and maintenance of the port and allied transport developments required and
having regard to the meeds of the entire area: also what measures are neces-
sary for establishing it; : ; .

(¢) what improvements are necessary in eommunications to the existing
ports; also what other measures should be taken for the development or
provision of additional facilities n these ports’ as may be found necessary or
desirable. .

2. The composition of the Committee will be as follows:—

Mr. Kasturbbai Lalbbai-—CHAIRMAN. .

The General Manager, B. B. & C. I. Railway,. Bombay, for the former
investigation, and the General Manager, M. & S. M. Railway for the lakter.

Mr. 8. N, Maji, Scindia Steam Navigation Co., Lid., Bombay.

Mr. XK. Mitter, Docks Manager, Calcufte Port Commissioners, Caloutta.

Mr. J. B. Murray, Chief Engineer, Caleutta Port Commissioners, Calcutia.

Commander D. Shankar, Director of Naval Fngineering, Naval Head-
quarters (1).

Mr, V. V. Bhide,. Secretary to the General Manager, B. B, & C. 1. Railway,
Bombay—SECRETARY.

3. The commitiee is requested to submit its reeommendations o Govern-
meni before the end of April, 1948,

8. CHAKRAVARTI, Jt. Secy.

CMRRIGENDUM

Delhi, the 12th April, 1048

No. 18-P(583;/47.—In the Resolution of the Government of India in  the
Ministry of Trausport, No. 19-P(53)/47, dated Tglae’ 17th February, 1948, pub-
lished in the Gazette of India Ewtmoﬁdgl;gmy’ 3& ed the 17th February, 1948
for the words General Manager, M. & S. M. Railway” substitute “Chie:f

Commuereial Manager, M. & 8. M, Railway”

S. CHAKRAVARTI, Jt. Secy.
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1. First Term of Reference I (a).—The first question referred to the Com-
mittee reads as follows:—

“Whether a deep-sea port on the stretch of coast covering Kathiawar

and Cutch for the accommodation of ships of large size and tonnage
at all seasons of the year.s required’.

2. Our answer is—
Yes and without delay. The emphasis is on the time factor.

3. The immediate and imperative necessity of having a major port on the
coast line of Kathiawar’and Cutch is obvious, if the following points are borne
in mind:—

(1) Einterland.—Vastness of hinterland, with millions' of people wvide

@

©

Appendix ‘A’, which shows the hinterlands of the ports of Karachi,
Bombay and Kathiawar. ‘

Lengih of Ooast Line.—Long coast line, about 1,000 miles between
Karachi and Bombay and about 950 miles between Lakhpat (the
most northern port on the coast of Cutch) and Bombay.

‘Loss of Karachi.—In spite of all friendliness, India must naturally

see that her trade flows to and from her lands through her own ports. -

(4) -Congestion in Bombay.—Congestion in the port-of Bombay has been

(5)

acute, although there has been only a partial diversion of traffic from
the port of Karachi. Diversion could not have been bub partial -
because of the essential fact that trade -takes time to shift and
that the trade of Punjab and Delhi has been almost at a stand-
still, due to the tremendous convulsion caused by cominunal frenzy
and the mass wigration of people. In the port of Bombay there
have been times when six food ships were working in port and as
many as fourteen food ships had:to wait outside. Soine of these
ships had to wait for days, in extreme cases up to even a month,
before getting berths to discharge.

Relief to Rail Congestion.—Relief to our over-burdened rajl transpork
can be afforded by the opening,of more ports and thereby substan
tially reducing rail leads to and from the hinterland. The country’s
whole economy is vitally linked up with transport. Mors ports mean
quicker turn-round of wagons enabling transport of more goods.

{6) Praffic Potential.—Rise of India as a Iree country, taking her proper

place in the world federation of free countries, and playing her
legitimate part in her sphere of influence—the Indian. Ocesan and
the adjoining regions, Australia, Asia and Africa—is bound to give
rive to much more port traffic. Further we can definitely count on
such factors as the rise in the sfandard of living, increased agricul-
tural ‘production, increased industrial acfivity, development of
mineral resources of the country, growth of population and a co-
ordinated transport policy. All these factors will add to the
country’s seaborne. traffic and without more ports progress is bound
to be handicapped.

Sufficient has been said to justify a major port on the stretch of coast
govering Kathiawar and Cutch and thers is no time to lose in- the construction
of the port. '



4. Significant Events.—Fortunately significant changes have taken place and
are still rapidly taking place which render the construction and operation of &
major port much easier than ever before. We refer to the tumbling down of
age old customs barriers in the maritime States of Kathiawar and Cutch, with
all their peculiarities and complexities, the integration of the numerous States
into sizeable cconomic entities and the fusion of small State Railways-—all
motivated by the desire to serve the greater interests of the country.

5. Definition of Major Port.—For the terms ‘ships of large size and tonnage’,
we accept the basis worked out by the Armstrong Committee viz., ships of
600 feet length and 30 feet dratt. We accept also, the definition ¢f a major
port given by the Armstrong Committee, which reads as follows:—

““Ths distinction drawn between a major and minor port is not mathema-
tical. . . . It is arbitrary. When a minor port, by reason of size
or for other reasons is taken under the financial control of the.
Central Government, it is called a major port. . . . all the others
are called minor ports ...... , even though the tonnage of cargo

. passing through a minor port may be greater than that passing
through a imajor port. ‘

For allb practical purposes, however, the distinction between a major port
and a minor port is generally understood. The sheltered nature of
a port, the well-laid out approach channels, the provision of docks,
jetties and moorings, the well-laid out transit sheds, the effective
rail connections, the abiliby to = serve a very large portion of the
hinterland lying behind the port, the facilities for meeting the
requirements of defence and strategy, the comparatively large volume
of traffic and the possibilities of “work for shipping, all the year
around, usually distinguish a major from a minér port.”’

_ We, however, add one more point as an essential requirement in a major
port, i.e. the port’s ability to turn-round ships quickly.

6. Ship Turn-round.—This feature bas come very much to the fore since the
war, due primarily to the shortage of ships. The cost of ships and the
operating costs have risen considerably and are not likely to come down substan-
“tially. The importance of this aspett in port economics is not generally
realised. One of the reasons for the prevailing high shipping freight is the poor
turn-round at ports. To achieve qdick turn-round of ships, a port must have
adequate cargo handling equipment, and must fulfil certain marine- conditions
which will b> referred later. ‘ ’

7. First Term of Reference ¥ (b).—Now we come to para I(b) of our terms
of reference— :

“If so, where it should be sited, having regard to construction and
maintenance costs, allied transport developments, possibilities of
deve]céping existing ports and the needs of the cntire area to be
served.”’

A study of the data placed at our disposal by the Ministry of Transport,
Government of India, left us in no doubt that finding the answer to this ques-
tion would be difficult. The answer has been arrived at after a careful study
of all available data, including admiralty charts, engineering reports, and local
-surveys, after visits to all existing porfs and all likely sites, after a close scru-
_tiny of the valuable mass of documents which have been furnished t6 the

Committee by the various ports and chambers of trade and after the Committee
hes had the opportunity of meeting the Rulers and officials of various States,
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Ministers of the Saurashbtra Government, and representatives, of various trade
‘and commercial interests.

. The original statements submitted to the Committee have also Been forward- -
ed to the Ministry of Transport, Govemment of India.

Method of Approach.—Our plan of approach in the matter of investigation
and io the matter of arriving at a decision was made as follows:—

(A) Needs of Entire Area.—The first essential was to bear in mind ‘‘the
neede of the entire area to be served’’. A map giving a rough 1deji
of the hinterland of the major port was drawn up vide Appendix ‘B’.

Estimated Traffic.—The traffic of the major port in the immediate
futvre was estimated to be 1+3 million tons vide Appendix ‘C’. A
study of the map led us to make the following deductions.

(i) Railway connections.—that to afford maximum  rail faciiities, and
to avoid break of gauge transhipment, the port must be served
both by broad gauge and metre gauge. The , immnediate  arca
served by the port has a network of metre gauge railways, whereas
the far hinterland is served mainly by broad gauge.

(ii) Ability to meet Growth in Traffic.—that the hinterland has great
patentialities. Properly served by rail, on a conservative estimate,
the immediate estimated traffic of the port may be oxpected to
double itself in the course of the next decade. ' .

(iii) Area Reserved for Development.—that there should be 2 suffi-
ciently large area included within the port limits to admit of the
giting.of new industries, ~growth of warehouses, ecxpansion of
marshalling yards and workshops, accommodation for offices and
quarters—all on a properly planned basis.

(iv) Land Appreciation.—that the benefits .as a result of appreciation
in land values due to the construction of a major port should acerue
as far as possible to the port itself, and not to individuals or corpo-
rate bodies. » '

(B) Marine Oonditions.—We have laid down the following wurine condi-
tions for the new port:—

1. 1t must have natural shelter
2. The tidal range should not be excessive,

8. Tt should be capable of initial development without having to resort
to enclosed docks. : ' . :

4. The ultimate possible development should be unlimited if impounded
docks are constructed at a later stage. )

(C) Information on Existing Ports.—Information was then invited from
rxisting ports, followed by a reconnaissance of the entire cnast within
our terms of reference. Contacts were made with the Governrpent
and State officials and port and railway officers. The data thus
collected has been tabulated in Appendix ‘D’.

(D) Rail Distances to Hinterland.—The next step was to take note of ihe
existing communications with the hinterland by rail, voad and sea,
and the various proposed rail connections. Rail distances from some
of the ports to main trade cities and important:sites are shown in
Appendices ‘E’ and ‘F’. '
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(E) Visits to Ports.—The Committee was then in possession of sufficient
information to visit the likely ports, study the Rroblem ab site, meet
representative: bodies, and come to & final deeision.”

8. Investigation of Alternative Sites.—The coast line of _Kathiu_war and
Cutoh extends to a total length of 700 miles, and may be sub-divided into three
sectibns, each contdining a number of ports and possible sites for new ports:—

1. Gulf of Cutch.
Kandla, Navlakhi, Bedi, Sika, Salaya, Port Okha. ‘
2. The Arabian Seacoast of Kathiawar, i.¢. the west and south coasts—
Porbunder, Verawal. Nawabunder.
3. The Gulf,of Cémﬁay.
4 Part Albert Victor, Bhévnagar, Dholera, Cambgy.
We shall deal\ﬁrst of all with the ports on the main coast line of Kathiawar.

9. Ports on the West and South Coasts of Kathiawar.—These ports all suffer
from the same disadvantage, namely exposure to the south-west monsoon, and .
in consequence they have to close down for several months every year. The
construction of an all weather port on this coast could be achieved- by building
breakwaters, but such massive engineering works take time to construct and
are necessarily expensive. It has been estimated that an all-weather port at
Verawal, consisting of two berths, a passenger jetty and other usual facilities
would cost about Rs. 24 crores, of which Rs. 1} crores would be spent in
dredging rock and constructing breakwaters. Junagadh has access to the sea
only on the Arabian coast, and therefore the State had to contemplate this
heavy expenditure for the establishment of even a small all-weather port.
Fortunately this Committee is working under no such restrictions, and has the
choive of several sheltered harbours which nature has already provided.

The above facts, alone, are sufficient to eliminate these ports from our
choice, but in addition they are all badly placed geographically in relation ¢o
the hinterland, resulting in greatly increased railway leads. The fact that they
are on tha main sea routes cannot outweigh these disadvantages.

We have, therefore, no hesitation in recommending that the new inajor port
should not be sited on the coast of Kathiawar facing the Arabian Sea.

10. The Gulf of Cambay.—Much time and thought has been devoted to the
possibility of siting the new port in the Gulf of Cambay. The favourable
geographical position, easy access to the hinterland, and the present advanced
stage of development of at least one port in the gulf, namely Bhavnagar, are
all factors which have been given much weight by this Committee,

A number of rivers, namely the Sabarmati, Mahi, Dhadar, Narbada and
Tapti debouch into the Gulf of Cambay. Every year these rivers bring down
large quantities of silt, and there is ample evidence that the gulf is slowly but
surely silting up. If this is allowed to continue, in the course of tire the pre-
sent deep water channels may completely disappear.

Dredging cannot be considered as a remedy, as the quantities of material {o
be dredged are too greal. Local dredging at port entrances, such as that adopt-
ed at Bhavnagar, is a big enough problem. To dredge a channel through the
gulf would be a stupendous task, and cannot be contemplated. :
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The cost of dredging (excluding the capital cost of the dredgers) has been
given as Rs. 8 lakhs per annum and on 800,000 tons of cargo this represents Re. 1
per ton of cargo handled. Based on the full capacity of the port the cost would
work out at Re. -/8/- per ton still a very high figure. If the deep water basin
were extended to provide more berths, the cost of dredging would also increase,
although not pro-rata. Nevertheless the fact remains that the dredging of this
basin is a major problem. .- ’

A method by which Bhavnagar could improve conditions inside the basin,
and reduce the cost of dredging is by sluicing, taking advantage of the high
tidal range and low lying land in the vicinity of the dock. If certain areas of
this land are bunded off so as to form large settling tanks which can be filled at
high tide, huge quantities of clear water can be made available to sluice out the
basin at low tide. It is easy to imagine how siltation takes place inside the
basin.  Silt-laden water enters with the tide, and lies dormant in the dock for
several hours. At high tide the total depth of water ia over 50 feet. = While
the water lies dormant, the silt gradually settles, and later, as the tide recedes,
comparatively clear water runs out, the water left in the basin at low tide be-
ing heavily charged with silt. If this is sluiced out every day by the method
described above, there should be a tremendous reduction in the amount of dred-
ging required. : :

This suggestion has been made to the Bhavnagar authorities by the Com-
mittee,

The Bhavnagar authorities have suggested that the present limitations to the
port could be overcome by the construction of an impounded dock, with a lock
_entrance, at the site of the present dock.  This proposal is not favoured by the
Committee for the following reasons:— . :

1. The cost of such a structure would be considerable; it has been esti-
mated at Rs. 1} crores, and could only. be justified if the size of the
port was likely to increase very materially.

2. The entrance would not give access to deep water, but to a shoaled
channel, only 4 feet deep at low water, and 4 to 5 miles distant from
the deep water anchorage. B

54

. This would restrict the movement of vessels through the lock to the
period of high tide, and only two or at the most three vessels could
be moved per tide—a serious restriction if the port were to expand.

4. Dredging would not be eliminated, except possibly inside the dock.
Dredging the approach channel, at the entrance to the lock, would
have to continue on the same scale, or even on a greater scale, as
at present. '

5. The grave uncertainty of the future of the Bhavnagar channel, and the

Gulf of Cambay, make the constryction of such a structure a doubt-
ful venture. '

- 6. This risk need not be taken as other sites are available which do not
suffer from this great disadvantage, and yet have at least equal geo-
graphical advantages in respect of the main hinterland.

However, much capital has been invested in this port and trade is well esta-
blished. The quays are served by rail and road, and there are adequate transit
sheds, warehouses and open.storage areas. Use should be made of the facilities
to serve, as far as possible, the hinterland in Zoné ‘B’ vide Appendix ‘G’.

The first step required is to improve the output of the dredgers, so as to
maintain 28 feet of water in front of the berths.

~



7

As soon as it has been demonstrated, that the local dredging problem at
Bhavnagar can be overcome, it is recommended that one or at the most two
new berths be constructed inside the dock. Work on these berths could be put
n hand at an early date, and Bhavnagar could thus materially assist in meeting
the present needs.

Even, however, after the completion of the new major port, these new berths
at Bhavnagar could be put to good advantage. ~ They could be used to super- .
sede the working of steamers at the anchorage, and the long haul of 12 miles by
lighter from the anchorage to the old bunder. If Bhavnagar. is to stand on its
feet, as a self supporting port, the method adopted in the past of unloading ships
12 miles away from the port cannot continue. A large proportion of Bhavnagar’s
dredging costs is in dredging the old lighterage port and the creek loading to it.
This :could be discontinued and the old port used for country craft only.

12. Port Albert Victor.—Port Albert Victor has attracted attention for many
years as a possible harbour for sea going traffic. It is at present only a port in
name, situated at the south west corner of the Gulf of Cambay. A small timber
jetty was constructed many years ago, and a metre gauge railway track has been
laid to the site-—a distance of about 120 miles from Bhavnagar. ’

A fairly extensive deep water anchorage lies inside the entrance channel, and
from there Mota Pat Creek runs, in & north easterly direction, a distance of about
6 miles to the jetty. Both the anchorage and the creek are sheltered from the
south-west monsoon. The creek is about 800 feet wide at low water mark and
the depth of water at L. W. O. 8. T, varies from 5 to 10’

The deepening and widening of this ereek would present a big dredging pro-
blem, and a very rough estimate of the amount of dredging is 10 million tons.
Further it is unlikely that the creek once widened and deepened, would retain the
required depth without considerable maintenance dredging, as the water which
enters the creek is silt-laden.

Had Port Albert Victor been situated on a deep inlet which required little
or no dredging, il would have merited greater consideration. As it is, it does not
appear to possess the natural advantages which would justify its development.
On the issue of rail distances from the hinterland also, the development of Port
Albert Vietor does not commend itself,

13. Cambay.—Situated at the extreme northern tip of the Gulf of Cambay,
this was at one time a flourishing port. Water has receded from the port, how-
ever, and the present condition is but a further proof of the deterioration in the
Gulf.” It must also be borne in mind that when Cambay flourished as a port,
it had not to cater for ships of deep draft. A modern port, as we know it, could
only be constructed at great cost, and it is very doubtful if sufficient dredging
capacity could ever e obtained to maintain a deep water channel. There are
no natural features favouring the construction of a deep water port at this site,
and it must therefore be discarded. :

14. Dholera.—Here conditions are similar to Cambay, and the site must be
discarded for the same reasons. The geographical position of both these ports
is good, and would have been attractive had the marine conditions not been 80
unsatisfactory. '

15. The Gulf of Cutch.—Having discarded the Gulf of Cambay, and the main
coast line, we are not left with a number of possible sités in the Gulf of Cuteh
from which to make our choice, ‘
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16, Navlakhi.—Navlakhi is a well developed lighterage port, operated in the
past by Morvi State, and which has attracted trade owing to its geographical
position and other advantages. ~Ships lie at a small anchorage in Hansthal
Creek, at the eastern end of the Gulf of Cuteh, and cargo is transferred to lighters,
The distance from the anchorage to the lighter quays is 14 miles. The cons-
truction of a deep water port at this site would present many difficulties and in
fact such a step would never be contemplated unless no other possible site -exis-
ted. Navlakhi cannot, therefore, be considered as a site for the new major
port. '

17. Port Bedi.—This also is a lighterage port, operated by the State of Nawa-
nagar. For the same reasons as given for Navlakhi, Bedi cannot be considered
as a possible site for the new port.

18. Port Okha.—Port Okha lies at the entrance to the Gulf of Cutch on the
southern shore. In-spite of its close proximity to the Arabian Sea it is pro-
tected from the South West Monsoon, and can be worked all the year round.
The harbour lies between Beyt Island and Okha Point;  Samiani Island to the
North of QOkha Point affords protection to the anchorage and steamer berths, A
pier has been constructed for berthing steamers upto 80 feet draught, and s
quay af 800’ long for lighters. Large steamers can also discharge into lighters,
while lying in the harbour. ‘ '

Okha fulfils many of marine conditions we have laid down. There is &
sheltered harbour, the tidal range, maximum 13 feet, is not excessive, and there
is easy access to dry land,

Unfortunately the harbour is small, and there is a limit to the possible
expanmon of the port.  The bed of the harbour is very irregular, and steamers
can onlv lie at anchor in a few places. Dredging is necessary but is not &
gerious problem at present.

Engineers have reported on the possibility of constructing another pier, simi-
Jar in gesign to the existing pier.  This would increase the cap?wity of the port,
but a substantial increase in capaciby could only be achieved if the harbour is
considgrably enlarged by dredging, and if miany of the existing features are re-
moved to make way for deep-water quays.

Port Okha will continue to serve its immediate hinterland and for this pur-
pose it is a well laid out and efficient port. = With the establishment of new
and expanding industries in the vicinity there is no reason in fact why Port Okha
should not continue to expand. It cannot, however, be considered as a site
for the new major port because (a) the harbour, in its present state, is too small
(b) it is badly placed geographically to serve North and Central India.

Our choice is now narrowed down to three possible sites namely, Sika, Salaya
and Kandla. _—

., 19. Sika.—For a number of years the State of Nawanagar has been exploring
the possibility of developing Sika into a deep water port. A half tide reef,
known ns Goos Reef, splits up the harbour into two channels, the main channel,
and the western channel.

There are a number of features which favour the selection of Sika as the major
port: —

1. There is a fing natural harbour, providing over 30 feet of water at low
tide.

2. The harbour .is shelter-*
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3. Industries exist, and trade facilities are already established.

4. A metre gauge railway connects Sika with the Kathiawar Ruilways
and beyond. A broad gauge railway could be constructed to
Viramgam.
5. Water supply would present no difficulty, and the climate eompares
favourably with other possible sites. '

There are, however, three serious objections to the selection of Sika:—

1. The Iqﬁg distance between the harbour and the uearest dry land (dry
at high water). -

2. The cost of reclamation and the time required.
8. The comparatively longer rail lead to the main hinterland.

‘With regard to the first objection, the distance between the harbour and dry
land is 5 miles, and thus every bit of land required within miles of the gquays,
would have to be reclaimed from the sea. Not only so, the maximum height
of reclamation would be 80 feet, and the average height over 13 feet.

A small port, such as that envisaged by Nawanagar State would work fairly
efficiently by means of a narrow causeway connecting the quays with dry land,
but to develop a major port, a vast reclamation seheme would be necessary, as
such a port could not function properly without ample space immediately be-
hind the quays. The separation of the quays from high land, by a causeway 5
miles long would place too serious a limitation on the working of a large port.

During the past year, attention has been diverted to the western channel,
which covers a larger area, and has a wider entrance. Deep water approaches
closer to dry land, and it is probable that by developing a port on the western
channel, the approach to dry land would be shorter, Nevertheless, the dis-
tance is still great and the reclamation which would be required remains a
major problem.

2. The local authorities have estimated that the cost of a causeway to Goos
Reef, designed to carry only one railway track, would be 45 per cent of ‘the
total expenditure involved in construéting a two-berth port. As already stated,
however, for a large port a causeway alone would be insufficient and reclama-
tion on & much larger scale and at much greater cost would be necessary. The
time required for this reclamation would be considerable, and every subsequent
stage of development of the port would be halted until further reclamation could
be completed.

3. From the point of view of rail leads, Sika is at a disadvantage, vide
Appendix ‘B’ '

Had we not found a site which fulfils the marine conditions, and at the same
time does not suffer from the two serious handicaps of reclamation and longer
rail lead, Sika might have been our choice.

20. Salaya.—The conditions at Salaya are very similar to those at Sika.
There is a fine harbour which was, in fact, selected as a site for a naval base
during the last Great War. It must be borne,in mind, however, that there
is a vast difference betweén the requirements of a naval base and a commercial
port. In the former, naval vessels lie at anchor_in the harbour, and only tie
up at a quay to repair, replenish or refuel. There ig no question of handling
large quantities of carge.  Any objection to Sika and Salaya as commercial
ports does not apply to the same extent, therefore, when considering either as
a possible naval base.
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As a possible commercial port, Salaya suffers from the same disadvantages
as Sika. There is a laige gap between the harbour and dry land. The rail
leads to the hinterland are even longer than from Sika. Salaya therefore has

no better a case than Sika.

91. Kandla.—Along the northern shore of the Gulf of Cuteh there appears
to be only one natural deep water harbour, namely Kandla Creek, situated at
the castern end of the gulf. This creek has maintained a depth of water of
over 30 feet ever since records have been maintained (1851) although a bar has
formed at the entrance in recent years (between 1926 and 1980). The ereek
forms a natural sheltered harbour, and is easily navigable. The land on the
west bank is only two or three feet below high water and there is 1o serious
reclamation problem. The Cutch State authorities have already, in a small
way, developed Kandla as a port, and have constructed a pier which carries &

narrow gauge railway.

The maximum tidal range is 22/-6”, and this would not»‘materially affect the

~working of ships. Currents are not excessive, and there is a period of slack

watber amounting to about half an hour, The channel is wide, 6 miles long, and
ocould provide anchorage and turning space for many ships.

Kandin could be developed, in the first instance, to handle up to 2-3 million
tons of cargo per annum, by the construction of berths facing the creek. There
is a limit to the number of berths which could be constructed in this manner,
however, as the port would become too long and scattered, and ultimately an
impounded dock would probably be required, set at an angle to the creek. The
site lends itself to the construction of such a dock.

As previously stated, a bar has formed at the entrance to Kandla Crezk.
This appeared, for the first time, in the 1980 charts and since then there has
been ne further deférioration. There is a depth of 14 feet of water over the
bar, at low tide, and the-minimum rise of tide on -any day of the year is 17
feet. Thus, at high tide, the depth of water would be not less than 31 feet.
Thig does not mean that ships could only cross the bar af high tide. Most
ships using the port would be drawing 28 feet or less and it would be very
seldom that the water available would be only 81 feet.  There would nor-
mally be a period of at least 4 hours during each twelve hours when heavily
laden ships could cross the bar, and this is quite a workable arrangement com-
paring favourably with other ports.

There is. no reason to suppose, however, that this bar could not be re-
moved by dredging. The water in the creek is only very slightly silt-laden,”
and the fact that the remainder of the creek has maintained a great depth of
water for so many years is a further indication that the bar could be, removed.
Bars usunally form where a fresh water river flows into a tidal estuary, and
are caused by (a) the reduction in velocity owing to the widening out of the
estuary, with consequent deposition of silt and (b) the mixing of silt-laden
fresh water with salt water.  Neither of these conditions apply to Kandla
Srssk(.ib . Or.xed.reas_on. gitven fi?: the formation of the bar is the coastal erosion
aused by indiscriminate cutting down of vegeta ;
the creek. This is a possibllgg explanation. getable growih on fhe banks of

‘

The approac'h Cllannel to tlle POI b W Ould quulre bo be buo y ed a:nd llgll ted-
. . . ‘ . .
1\.& pl esellb lt 18 llladeq ua’t'el 9 b uo, y Ed arnd as th.el € are no llg 11 t} buo y S, nav lga o
N . l ’4 e ?
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It has been stated by the Ports (Technical) Committee that Kandla has
not developed as a port owing to the policy of isolation adopted in the past
by the Cutch State authorities, and in fact the lack of industries, roads and
railways in the hintefland is an objection to the selection of Kandla as a site
for the new port. At present the water supply to the port is on a small
scale, and the potential supply for a large port must be considered. The
annual rainfall in Cutch State, averaging 11 inches per annum, is much less
than the average in Kathiawar. However, there are vast ecatchment areas,
and undoubtedly there is the potential for an adequate water supply to serve
a port of the size contemplated.

At Kandls we have found a natural deep water harbour adjacent to high
land, where a port can be constructed quickly, and developed to any extent
which tfade may justify. It has certain limitations, but taking all these
into account, we have no hesitation in recommending Kandla as the site for
the new major port. Adequate data exists for us to make this decision, but
extensive borings and engineering surveys would necessarily have to be under-
taken before the construction of the port could be- commenced.

In Appendix ‘H’ we have shown the future port of Kandla as we envisage
it.  This, of course, is merely tentative. ’

The estimated traffic of 1.3 million tons (including petroleum and coastal
traffic) justifies the construction of four deep water cargo berths, one oil berth,
and one quay for lighters and country craft. ~ The most convenient site for the
construction of the cargo berths is north of the existing pier, adjacent to the
salt works, Here deep water is gbtained .close to the bank, and there is room
for the construction of at least six berths, each 600 feet long. The site for
the oil berth is not shown on-the plan, but there are various alternatives,
either on the opposite bank of the creek, or south of the existing pier.

We have also shown how an impounded dock could be developed at a later
“stage.  This may not be required for many years, but is important that the

site selected should be capable of such development, and land should be
: reserveii_ for this purpose. 3 :

The salt works will have to be removed to another site. At present they

occupy most of the land which will be required for the first stage of develop-
ment.

92. Other Possible Sites.—In addition to the ports which -have already
been described in detail, other sites have been inspected and, in fact, a survey
of the. entire coast has been made. Thus Jafrabad, Nawabundar and other
ports have been visited, but all have been discarded, as they do not comply
with the conditions we have laid down. «

The various interested States were also invited to make suggestions

regarding any possible sites for a new port, and such information as has been
supplied has been fully taken into counsideration.”

93. Advantages and Disadvantages of Kandla.—Even at the cost of repeti-
tion, it will be best to sum up the advantages and disadvantages of Kandla.

‘Advantages.—1. Tts geographical position is best suited to replace the
port of Karachi in its service to the hinterland.

 As between Kandla and Karachi, Delhi is 656 miles from Kandla
as. against 783 miles from Karachi. Similarly Hissar is 688 miles
from Kandla as against 783 miles from Karachi,
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-2, The deep water sheltered harbour in close proximity to high land’
affords quick and economical development into a major port.

3. Economy of construction and maintenance—low" cost of reclamation
and comparatively little dredging. :

4. Considerably .shorter rail leads, vide Appendices ‘E’ and ‘F’.
Bhatinda and Hissar are closer to Kandla than to Sika by 59 miles,
or by 77 miles depending on the route selected for the new metre
gauge conuection. Similarly, Delhi and Agra aYe 79 miles nearer.
By “the new broad gauge connection Ahmedabad will be 47 miles
nearer to Kandla than to Sxka by the present metre gauge line.

Moreover, the transport of over one million tons of estimated traffic in
the immediate future and of much more in the near future over an
.extra distance of even seventy miles, if Sika were to be selected,
is o very important factor, which would add to the cost of goods and
would put an additional burden on the railway system.

*5. The undeveloped and unexploited nature of the territory of Cutch,
covering {700 sq. miles, of which the two Ranns of Cutch comprise
900 sq. miles. Potentialities for development of industries, eg. salt
cement, glass and fishing. Development of vast mineral resources,

e.g. Gypsum, Lignite, Bauxite, ete.
6. Unlimited availability ‘of land for port area.

Disadvantages.—1. Bar at entranee.
2. Non-existence of trade facilities.

3. Inadequate water supply at present.

4. No existing rail communications.  The cost of proposed rail connec-
tion and the time involved.

With regard to the disadvantages, the following comments are necessary:—

1. This disadvantage has been dwelt upon at fength in para. (21).
2. There are many instances of trade facilities following new ports.

8. We are satisfied that there are resources for an adeguate water
supply both to the port and port town vide Appendix ‘D’,

4, Two rail connections are proposed:—
Broad Gauge: Jhund to Kandla=1387 miles plus bridge over the Litthe
Rann of Cutch.

Cost= Approximately 6 crores of Rs.
Metre Gauge: Deesa Radhanpur, Riprala, Kandla 174 miles plus
bridge over Bmnas river. ‘

Cost= Approximately 4} crores of Rs.
Both broad gauge and metre gauge railways can be constructed in three-
years time subject to materials being made available and the port would take
just as long to comstruct.

Railway traffic surveys have been made for both connections. Immediate
returns will be from two to three per cent. on the -capital outlay, vide Appen-
dices ‘I’ and ‘J’. It must be stated also that the proposed railway lines would
be running through vast virgin tracts of ferritory and will be of considerable
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strategic importance. These lines will serve to connect up an extensive area
which unfortunately has remained severed from the mainland and for so long.

24, Future of Minor. Ports.—It is necessaty here to dwell upon some of
the common features of the Kathiawar ports. Kach one has grown as a direct
result of its respective State’s activity, mainly prompted by economic consi-
derations, arising out of custorns privileges enjoyed by these States. It was
in the State’s interests to develop these ports up to a cerfain stage. Due to
the favourable customs and income-tax arrangements, each port has a certain
number of industries around it. The extent of such industries veries ab each
place according o the local conditions, availability of raw materials and power,
ete., and according to the enterprise of the particular Ruler.

Each of these ports has gone a long way to attract traffic by levying low
charges on ships and .on cargo. end by offermg facilities of storage which would
be the envy of merchants in other parts of Indja.

At times, even rail rates over the respective State-owned Railways have
been adjusted to-attract traffic.

What has been stated above merely emphasizes the need for co-ordination
of opera‘tions in each of these ports ‘under one Port Commission.

The procedure and charges at the various ports should be similar, storage
charges should be reasonable, and the total available mobile port facilities
should be utilised by all the ports to the best advantage.

Although we réecomwmend the construction of a major port at Kandla, we
believe it to be essential to maintain ‘in efficient condition the existing ports
in Kathiawar, e g., Navlakhi, Bedi, Okha, Porbunder, Verawal and Bhavnagar.
These ports ars very necessary for the country’s economic life. In one com-
modity alone, namely, salt, the Government’s latest policy is to increase the
annual output from 280,000 to 550,000 tons, so that India may in the ccurse
of the next 5 years be independent of salt imports. Practically, the entire in-
creage will represent additional traffic in the ports of Kathiawar and Cutch.
Again on the transport side, India cannot but encourage the movement of goods
along the coast, both in ships and in country craft.

In ths event of an emergency, traffic could be diverted to these ports,
should the necessity ‘arise, and their continued existence therefore is of consi-
derable importance,

25. Summary of Recommendations.

~ 1. The need for a major port is immediate and imperative.

2. The major port should be sited at Kandla.

8. All the existing ports of Kathiawar should be placed under one Port
Commission.

4. A concentrated effort must be made to get better dredging results at
Bhavnagar g0 as to maintain an adequate depth of water at the berths.

5. ‘After satisfactory dredging results have been obtained, one extra berth
should be construeted, so that Bhavnagar can, to some extent, serve the area
marked as Zons ‘B’ in Appendix ‘G’
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26. Imaplementation.—The first essential steps in order to implement the
above recommendations are as follows:—

. (A) Major Port,

). Land must be acquired and reserved for the present and future needs
of the port. In this connection the salt works must be removed
to another site. ,

¢. Accurate land and marine surveys must be prepared, and borings of
- the sub-strata obtained.

8. Arrangements made for an adequate water supply.

4. Broad Gauge and Metre Gauge railways must be laid from the port
to the hinterland.

(B) Development of Bhavnagar Port.

). Steps must be taken to improve the dredging so as to obtain at least
28 feet of water at the berths, and keep the entrance channel clear,

2. Surveys and plans should be prepared for the construction of one
additional berth.

27. Conclusion.--The Committee wishes to place on record its grateful
appreciation to the Rulers of the States visited, to the Saurashtra Government,
the State of Cutch and the Government of Baroda, for the great kindness and
courtesy which was extended to them wherever they went. They also desire
to thank all the port and other officials and the various trade representatives
for thefr untiring help and advice and for the large nthss of information which
they ptoduced. Without this unstinted help, the Committee could not have
hoped to complete its investigations within the brief period of two months.

KASTURBHAI LALBHAI,

(Chairman).

N. 8. SEN.
5. N. HAJI,
K. MITTER,
J. B. MURRAY.
D. SHANKAR,

V. V. BHIDE, (Secretary).
80th April, 1948. '



APPENDIX C

Estimated Traffic of the Mdjor Port.—There are no available statistics on which a reasonably
aceurate assessment of traffic can bemade. In the circumstances the following methods A and
B have been adopted :— . : ‘

MeTHOD ‘A’
Totel traffic of Port ‘X’: A plus B plus € plus D plus B,
where A==Diversion from Karschi,

B=Diversion from Bombay.

C==Diversion from Kathiawar and Cutch.

D=Local Traffic. o

E = Petroleum and petroleum products.
Estimates of A, B and C have been worked out as follows ;—

{A) Total Karachi traffic = 19 million tons.
{excluding petroleum) ’

Deduet grain =06 m, tons
Deduct local traffic =0-3
Deduct cotton =0-15 ,,

Deduct 8609, of balance as
traffic for Baluchistan,
Afghanistan, N. W. F. P,
West Punjab and 8ind  =0+51 ,

1-56 m, tons. 1-56 million tons.

Balance = 0- 34 million tong=
- * 340,000 tons.
{B) Total Bombay traffic == d 4+ 6 million tons,
{excluding petroleum) ’
Deduct Bunder trafic - ==1-5 m. tong.
Deduect coal =0:2

Deduct city’s own traffie  =1-0 25
Deduct 859, of balance as

traffic for Bombay’s eco-
.nomie hinterland. =162 s
- 4+32 1. tons. 4+3% million tons,
4+8 m, tons.
—t 32 ”

Balance - =0+28 m, tons =280:000 tons.

{0} 209, of total Kathiawar traffio - =200,000 tons.

Totalof A, Band C == 820,000 tons.

{D} The volume of traffic under (D) will vary according to Qhere Port ‘X’ is sited but the
minimum immediate traffic under this head excluding petroleum may be taken as 180,000
tons per annum,

(E) Traffic in petroleum and petroleum products is estimated to be 300,000 tons

The estimated traffic of ’A plus B plus C plus D plus E=18 million tons.
' MerrOD ‘B’ ;

By the process of analysing rail despatch figures to and from various junetions and the
ports of Bombay and Karachi, and by making due allowances for adjustment of traffic by ses
or by sea-cum-rail route, the traffic estimate, according to a railway survey amounts to l%million
tons, vide Traffic Survey Report compiled by Mr. Kevalramani, DTS (Survey)} of the B.B. &
C. 1. Railway.
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Oilills, Engg, Works, Vege- ﬁ"b’; trafic figures not avall
table Gheo, Limestons quar- K
ries, yieldinga total of over
125,000 tons of port 4raffis.

Rubber, Metals, and Saw Mille, Traffic
to aaid from factory via poré sob available.



Ruivdlo N Novlakhi

Bedi ¢ Othe Veraral

Porbondar

e——

Bhawmagar AUl Eothiawor Poris

18, Patential industricl expansion dn  Glreat potendialities—

handerland.

11, Aduinisration

1. Aduﬁfdg&s‘

Disaduaniages,

N

{) Minoral—Geological Report,
(i) Gypsum—Vast deposits.
{74) Lignite extensive,
{43} Ochre and colowred elgp— fuir
quantities.
{iv} Limeatone and Silics in sbundance.
(v) Bauxite—fair quantity.
{b) Fisheries—The fwo Runng of Cufch,
{c) Agricultural development  considerable
aress of the two Runns of Culch is re-
perted to have grest agricultural poten.
biatities in not distant future, f

slready woll-developed. Ports own esti-
msto of possible ports traffie of 400000
tong in the next five years appears opti-
mistic,

Running 8 & loss,
4647
Incoms Rs. 57,000 approx.
Expenditure B3, 78,000 approx.
Tnberest sad Sinking Fund not taken info
accouns.

1, Desp naturol protected all-weather 1. Neardstpors by existing Mahrailto 1 Good deap sea all-~weather nafural

harbour, 30 of waber clods bo shora, Rajputans, Delhi and north.

%, Soarest port soRajputens, BsstPunjsb 2. Proximity to Dhvangadhes Chemioat
and Delki, Works,

9, Gont potentialitios in mingrel resagross. 3. Pair industeial growth in Morvi Stele 3

with the hinterland of India.

4, Poor communications in Stateitsslf, 4. Waber supply sppeats to be inadequate.
5. No established teade faoility,
8. Present water supply meagre,

o separate port secount

existing M. G, Systern at more thant ong
point.

Besowces of immedigte lhinterland Cement Factory nesting oompletionto No projest for industriebus prosent ine Projected Alkali Factory ¥ In Projeated Allali Factory.

congume 75,000 sons of coal and yield . dustries are expscied o yield 40% more  tensive developmenst of stone
of 100000 tons of coment, Woollen than port traffic estimated ind shove, guorries, Notrafesstimate,
Mills, more textils and off mills, Ex.

pocted tatal traffie 250,000 tons,

No separate pork adoount Nosoparateporbaceount  Retwm of 339, on eapitay
’ mmmas-%e. P o

fike
(T profarence to Bedi C ' ' ‘
1, Peavtically on he direct route between L On the main sea~—on direcs 1, On the main s miigway

herbous, Bombay and Koschi~yet an sl ot botwoen Bombsy and  bebwen  Bombay g
westher port, Karachi, Karuchi ’
2 No drodgig, 2. 0il ingtallations 2. Sroll eity 8t pork,

dargo from y
Earachi into the nm,t“;?
thiswar

: _— Kathigwar,
Growing cityof Jummafarwithinossy 3. Importanboomentand chémisalfactoriss, 3. Good water supply potential 3. Rich sgricultural belt gisp,

and for starting fish-industeies. itgplf, distance, very close to the port, in shert distaoe of port,
4. Definite plang for sibing of o oity of 4 Good lupoub of present port, 4 Paisly ostablished brade. 4, Lorgs limestone querries . 4 Growthof ﬁshmg%
200,000 souls, o g
- 5. Little dredging. 5, Rapid industeial growth, .
« 1 Bar sb enbrance, 1, Anchorage 1} nyfles from port. 1. Cost of construction very hesvy. 1, Harbour oo small, 1, Noban all-weathor pob, 1 Nab @ all-weathor
2, Barren undeveloped country. 2, Enormous cosh of developent infe 8 4 2 Dz;? not r::mpmz nﬁ;vourablywiﬁh sme 2. Dredging, 9, Cosb of mnvmim;: into a9, Cost of conversion i”f&'; m
majer pork, other ports s railmilesgentomain . major poré 241 all-westhor :
e bintorland of India, ' ‘ ‘ jon port very Rty portvery Bygger
3. Xo oxisting connection—rail or rosd— 3, No aity within easy distance. 3, B. G Hinkup would involve crossing the 3. Long distance from main hinterland; 3, Leng distans

Ports estimate of potential hinierland,
vide theie report,

'

No sepacate port scoount

1. Lazgest port city on the coast of Kathia-
War- growing oné 00,

Mﬂ};m of quick deliviepy of 9, Wellestablished trade fucllity, hanking

- and ingurance, ete,

3. Loxgest volume of traffic handled by an;
Kasmr Port. ey

4. Closesb port by reil distance to industrial
cantres liko Ahmedahad, Barods, ete.

B, Proximity by ses fo very extensive well
opulsted binterland (NSW Gujarat),
Potential Transhipment Traffio—Ship to

i cgon;dtrymft and ige versm ¢

. water supply siready existing, -

7, Leash diﬁcﬂtyli)n ebﬁsininyg hoth iglnﬂd )

and unskilled labour.

1. Tidal range of 3¢',
2, Heavy dredging of ailt,

o from msin 3 Long o G
hm,mds_ om e 3%&% from mam 3, Anchorage 4 miles from conorete jatty.

. 4 NoB.G, Connsction,



APPENDIX D
Harnovr Dara—ENXQINgERING

8. N Jampnager (Sika} Cutoh (Kandla) Morvi (Navlakhi) Baroda (Pm"b‘()khh_)’ l FPorbandar

Bhavaagar

Bhavnagar (Port Albert Vietor) Junagadh {Veraval)

From Gulf of Cutch in 8. E. divection. "Ab ocastern end of Gulf of Cuteh,
Two deep-water harbours, one on Kandls COreek runs in northerly
oither side of a half-tide reef. direction, Port situsted & miles up

“1 {s) Approach from ses

ial Creck runs in easterly directioldirection.

Okha Point and Beyt Idand. Buoy-
Anchorage is 191 miles from buoym buoyed

shohere ships can dnchor.
ed channel (from Samiani Xsland)

At sastern ond of Galf of Cutch, Hansh, Hanst- At entrance to Gulf of Cuboh, between An oadstesd abont 1 miles from In 4

he Gulf of Cambay, the spprosch At 8, W. corner of Gulf of Cambay, Anopenroadstead, ebout 3/4 nile from
boing along « wail-lighted coast. Mota Pat Oreck rung in 8 N ‘E ghore,
Ships anchor 4 miles from the pors, direobion, the distance .to  raithea i

and the latter disténce van only , from desp water being sbout 6 miles.
be navigated at high water.

- cxeck. pilot station, and 14 miles from sholoms ghors,  3500” long % 400" wide,
N 3¢ of water in each harbour, ©  Dopth of watér in creek Depth of water in anchorage =30 =30"  Depth in channsl 66 L, W. = 3¢ - Deprater in anchorage = 367

(b)mainggr&ﬁr e e g:;?:r?grﬁ dopth = 8", Wigt-h between 30" contonrs P . ) Oﬁmg to irregular depths of water in

Main - Westom harbour, only one buoyed berth and

Channel  “Channel Width between LW, marks ono berth whero ships omn, _snchor

; ; - are available in addition %o the pler.

Width of entrance  1600°  3500° Length of anchorage -

Meximum Width  2500° 6000
Length 110007  900¢/

Dapth of water st anchorege==over 36/,

At borthg==28’ (dosigned).

Owingtolackofdredging capacity, it has
1ot been possible to maintain this
depth. A% present the depth is ap-
proximately 30° with shallow patehes,
Hntrance channel 25007 leng, 100’
bottor width. Turning basin 760’

Thero is & protected anchorage inside Depth of water in anchjarage = 35",

the" entxgnea “channel, vghioh i Approach channel 13‘ de p tlt. fow
about 4000° long and 156) wide,  waber.
30’ deep at low water. From the
anchorage to the gite of the present
port the creekhas 8 depth ofnot
less then 8 feet at Jow water.

wide. ' ‘ )
- 4 N . ' ” * N et ) s g i i <t deposits,
- X ble alteration since 1851 . Bar formed 6 entrance to creek since  There are two bars in the appeoaeh T ol with Rook 5 between anchorage snd  The approach to the port from the The creek has more or less remained No bars, Minor an
) s g 0 pctae 1026, but no mbsoquent doterora-  chanrl, with 17" and 13" depth o220 gk spots T approach chaame oy 1 ool of oo at  nchaags hos dopreciatod from & stahlo over & peried of many yesrs.
: bion, Min, depth of water at bar a6~ water at low tide. - LW o depth to 4° since 1932, Channel ’ .
L. W, = W feet, Min. rise in tide Bank, north of the anchorage has . . P
17 moved slightly southward and west-
' N ward, B
: . - P e — e 3 . - g : g . =10-33 66,
. § . , 2 Maxbmum . . 22 % Springs . . & . M PR o =8wuf” Maximum Lo =848 fest Maximum . . . =14 feet Maximum
.. meximum a 0. = o . =g
% {0) Rangoof tides Averago spring bides 20 Abnesp tides . 1 & Neas . . WM e iy S ii’azp“f - =88 Averago =23 feet N, H W.S.7. . =10fect Aversge . . . =851
‘Averago ieap tided ) [4 P v OMHEHWERT . . =7
v
Y " Chaznel
8] Currens Main  West . 5 . 5 Kuot - 2 Sovs
+ Maximum °‘.me?i§ N gK gq} AvSprings .. ) i Avdpings ' 5 Bnots Vary litle current i chasnel, but ot AbSp .. g",,ﬁ@s N%?;f A ? gt;) ff%&f:g %ﬁ Z;E;ime .. ffxgggf:s
Average BP““%, - : 14 AtNesps . . UK At Neaps . . 4 Knof 86 enfrance eurrept ab vight angles Avers; ' N : = -
Average nesp tides . 2 i 4Xnots - to channel.
P Hudinal with Channel Longitudinal with channel. Not recorded . > = rant ST . Parallel to coast In direction of ereek . Eagt, ENE on flood.
(¢} Diréotion of Cirrents Ié}:il ;a ég: =WN{I. Siack water = 3 hour . Notre - . WSW in ebb,
; o Maxi ... I08°F  Maximum <. 168°F. Maximum O L - = - . P Maximum . I00°F (Peok 112° F Maximum 100°F {Poak 105°)
8 (o) Muciuuon and Minfrqu Mot . 4PF. Miimam . .. 40°F. Miimom . ., 5 F-lgzi §' Masimgm - L gg: % ?;ﬁm . 56°F.  Minium aop, ! ) Minimwin | 50°F (Peak 45°)
P 8 : 3 3 iy -
Wdity . . 1069, during morning fogs. Notresorded . . + .+ Notrecorded . - kS . ded Maximum monthly aversge =83+7° e Maximum 1009%
® H‘.m’d‘tf . IB%&Miniix?\gum. e 1o © .« Maximum 8%  High,1 Minimum monthly average =41.6° Minimum 16%
: . N - .
3 Rai . .. Average 17" per annum. Average 11 perannum ., , Aversgs 18" per annum . per smnum . - . Average . =24 inches  Avers, N =2-6 inches Average =20 inches..
(¢} Rainfall o %n“lrgg: P R WO : » o« Avemge 8peramgum L L | Avemg ¥ &
- In 1887 . . B . -
ral o Ocour before maongoon, but with due  Occasional storms during 8. W. Mon.  Not frequent . - - 1 Qctober, but not usually Occasional et £ mod X ‘Ocour in May, October and November,
{d) Provalenco of storms wering,  Sadden storms not gre.  soon period. - « . Swong 8. W. winds, bub harbour Tn M . ’
valent, §§§:sg§e& by moeinland snd Semiani  geve
nd,
irection and Force of . Cold  weather N.E. 8 mph. Prevailing wind from 8, W, exeept  Not recorded . N er . - W8 W. Average for year . . 4M.P.H Monsoon 8. W, 1525 M.P.H.
{#) Direction and Foro Hot weather Tndmmsom,%?-gg mpﬁx gﬂﬂﬂg f;gld m?;&; t,Whm \Zand Y L g‘priLSeptember e e BW. Mamh . . - N.E. Paak velocity=not resorded, V&éi‘x?vb;a&,wmds 1015 P H
. Peak gust velocity V. 60 mph.  fromN. E, Fo Tecorded. oree . 5 ) 3 45" Regbo - BHL
. Peak g\u;;is'yemizy, NE. d0mph Bast of year et L o or N G160 M.P.H.
: P P orgp , Tyt
{f} Prevalense of fog . Morning mist or fog only . Morning migb . Morning mist . ——

in March, April and May.

« Usld weather morning fog, but doss Morais
not interfers with ship movementa, .

4 {a) Natural shelter .

. -The tidal basin is land-Jocked on three Port situated abeut 5 wiles from en. Anohorage is lend-locked and we

il . . . . Nil . Stig ht fog—January and F ebtuary.

Occagionally Decomber and March.

sides, and sheltered to some extent . trance of Kandla creek and sheltered
by Goos Reef, Mainlandtothewend  from monsoon winds.
of main, channel also affords pro-

- on from
l woll Port situated ab axtiors ond of Gulf of No pitom May until Ostober.

Onteh and in an exposed position.  ise

sheltered from storms.

and port The deep water b

the are construcked The ereek is plotel
in an artificial basin, land locked on the 8, W. monsoon,
three sides, andl well sheltered.

ol b

dfrom A not shelterad from

and port is closed May-October.

Shelter however is provided by Sami-
techion. ! ani Island and the port is worked all
-, {8} Dredging Nid L . Porz‘ ownsajse{ﬁpropalling ngb-k\:o’ppeg” I TR T ST i the year round, x dredger- for dvedging.
e s AT > & 3 - - :w.}{ew dredger purchased and expacted Smghl
"5 Prageteport facilities Nit . R . N . » 4 reinforced concrete pier 302 longx  Lighter and couztry eraft berths onl TSROy ) Tt

Poxs s fye deedgers, details of Nel

Port owns a Lobnitz Dipper Dredger
which are given elsewhers.

with 2~ 50 T hopper harges.

p berth
4% wide with 32’ depth of water  Steamers have to ancherrlgkmu _ country craft berths cnly

a « hs only, A for 400" 1 Lighte Steamers anchor 1£ miles
along-side. Moaoring buoys fore and  from the port, and ony o 3 prer ong  Ligl .
aft.aoastoberthlonggerstesmers. inbo lighters, i 1 wmiles  with 30/ depth of water slongside.  in (d cargo discharged into
® iecharged  Quay 800" long for lighters, aw
. i ligh

& -Water Supply :
{o} Present .

One concrete jetty 832" long, capable A small
of berthing two steamers 450" long,  crafs,
In additi there is 3 lighterag:
port, 12 miles from the anchorage,
with extensive accommodation for
lighters and country craft. '

Himber jetty used by country Lighter and country eraft berths pro.
toctad by breakwater,

Two reservoirs with pipd lines under PEpedsupp%yfromreservoitandsptings Piped supply from wells 11 miler
available 6 lakhs galions per day. distant,

A construstion.

miles Wells capablo of yieldifg about 1 Ikl b pres’ PP

) Potéixtiaiforx‘ncrease& Sites” exist for yrore . veservoirs, State Irvigation Engineer reports that Additional wells or reservoir in hinte

T atted, but work in hand to Piped supply from well, through stor-

Piped supply from adjacent river. Mains supply from R. Hian, 24" pipe
age tank, lipe in harbour ‘area.

alions pee day. Ity in hinterland.

and there iy sufficient rainfall and  supply could be intrensed to 30 Iakh and - o
catchment aress in the linterlerd  gallons per day if required or more. thinter-  Additional wells or reservalr in the Potent
s for a sopions water supply. A further veport from the Cutch State hinterland of Kathiawar, with long
has also heen submisted, \ - pipeline,
4 .

7 PowerSupply + 4n A. 0. Thermal Blectrical Power Electricity generated af pors onasmall Small Diesel Power Station,
: .

Over 3,000 million galions reservoir There ix ade
© @apacity st present in Bhavnagar
whith can be piped to the dock

quate rainfull and catch- Scheme under preparation for harnes.
ment area Yo provide o larger water  cing rivers.
supply,

; Btation is under constructions seale.

&

d Sand in abund

- OIRS
. e
Coment Stone, Sand, Lime, Gypsum available Available in Morvi State bus no localy Blectri

er available from looal Small Diesel Station

“ . N Small thermsl station meets present

dernands.

8" Byllding materials
ul

> oo Comvnd Cement in abundance.
in lerge quantitics, nd & i o

Factory under construction.

~iscally. Stone aveilable, Sand

Stone gravel and fand availabla

Btone,gravel and sand availablenershy Stona and sand in abundance,

Coment from Drwar!

atawar Railways and be-

tutre Gauge rail eonusction Metre Gauge Riy. on tire, jotty

neazby,

M. G. Rly. al ide croek F dh State Rail (Metre Gauge)
pt with — Kathiswsr Railways  the port with Kathinwar Railweys  link %crs with Kathiawar Railways
and bayond. and beyond.* . and beyoend.




Jamnagar (Sika)

8.3, Cateh (Kendla) More (arl {port O} Porbandsr  Bhovnegar Bhavnagar (Port Albert Victor) Junagadh (Veraval)
L Distar;:emby il by hort From Station From Bunder
toute to— - . s
Vi‘;amgam . l%pre&ent SRR . W5Proposd B.G., . DivieWedbwan , - YiviaBojboband Wadkwan . . 272 via Disss and Wadhwan W, . 187 200 -~ 9230,
174 B, G. proposed, : '
Wodiwan (Surendronager) 162(777 & DRIy snd ML Rly) . M2PopowdB.G.o 0 0 L ML L B e e 168 161 190,
K Ahmedabsd . . B3Pt ., ., . 186{Proposed L4544l S i1 <L, 2via Disss acd Dhandhoks . 167 vin Dhsndh
A 215 (Proposed B. . via Viraragam) ! \ visDhandfika ., 221 224 271
Deli . o 0PresentMG. . o ., 758Proposed B, ¢ link and then via  67via WadhwanM.G. - @ . . . ., 810 via Dhase sad Wadhwan | 884 vi i i Vi
;  Viramgem and Mutire, W mwﬁwm Virsmgm nd 733 736 7681{:2;:& n?ta:dhwau, Viramgam  and
787 Proposed all B, G. vi Viremgam 685 Reniwara Bk M.G. . .
! aud Mottrs, -
805 Prosent M, .0 Virsmgemand 856 Dooss link M. G, proposed. .
then to Delhi all B. G.
Aga . v 9 Pregent M, G, . ) « TB4AUB. Goproposed o o o OTlvaWedtwa . . N8, . . . Si3viaDhommond Wedhwan . . oL, 135 738 769.
63% Raniwars ¥, G, proposed. '
Amiitsar . ", 982 Present M. £, via Virsmgam 9S§¥.G.viaﬁramgam,b&ehsanaand '
KG, i Vo e W is 1081 via Rt T , N _ : o .
Qﬁfogﬁmﬁg;?mg&mm&% G W0 Dotk 90 i Wadiwan sod 191 i Reeo Wadhesa sad it 1964 v Dhs, Wodhown s e 836 via Wadkowaa, Mobsans snd Hissor 988 891 IQQOH;"aWVWmQam , Mechsans and’

1084 Prosent M. &, to Viramgam and
then via Nagda Muttra, '

1066 via Viramgam and thén Anand,
Muttra snd all B. G. {Peaposed),

832 Reniwera ok, , & .

1037 B, G. Propossd to Viramgam
{148)4 892 via Viramgamio all B, G,
oute, . ’

11 Road eormunications with Fair weather road to Jamndgar -

hinterland,

Road connection with Bhej .,

Road conneation with Mors.  Local roads only, and tracks to hinter.
o lad

Fuirveatharroadsto Rajkot, Ji maagar
ond Junagadh, e

88ar. |

’

=

Foir weather ronds oomnosting Bhav-  ¥pir weather roads o Rajula and

oager, with peln centres of Mahuva.

12 Actionalreadytakenby local EngiueersRepertandpmﬁmin&rydam
authorities to develop port.  obialned fer constructing port in

mainchannel. Proposed quay 13007
long. Algo lighterageand eountry
oraft quays. Borings taken fo de-
tormine sub-strata, During past
yoar & hydrographioal sarvey of the
western channel has heen‘made and
this channel appesrs fo,opee up
betber possibilitios then the main
channel, !

Consulting Engineers have recently
visited Ksndla and their report 18
awaited. It is intended to extend
the existing pier to provide bwo new

borths, and dredge the bar at the
anteance to the ereek.  New storage
godowns axe also envisaged, A new
bydrographicsl survey of Kandla
eroek hias been made,

.

TR

¥ d a . , R O h:“v Pom ha
& Teport suggesting the construotion
of another pier to beeth one ship, the
construction of the lighter ‘whaf
and dredging in front of thenew piar
and in the harbour,

Nl

Eathiawar, -

13, General Remarks

. A very fine natural harhour in & shel-
tored position, atd hes remained
stable for many years, The mein
objection is the distance befween
deep water and high gromd, The
site first oonsidered for development
was on the eagt side of Goos Reef,
adistance of § milesfrom high water
mark, thugnecessitating aong high
smbankmens.

The western channel, howsver, offers
batger scope for the construetion of

amajorpors. The harbouris larger -

and the J{’ contour penetrapes much
cloaeriomﬁ Eéaa,tﬁusre&ucmg

the axtent of smbankments and

reclammation which would be required.

There are 5o borings to show the
natare of the sub-strets in the
western channel,

A natural deep water creck which hag
remained stablo sinee observations
were frab taken in 1851, A ber
formed ab the entrance between 1926
and 1830, bub there has been no
subsequent detérioration, To the
westof thecreek the landis shout 2
feet beldw H.W.08.T.and would .
therefore have to he raised about 4
foot for railway smbankments, roads,
buildings, ste.

Deep water obtains in closs proximity
to this lind, thus faciliteting the
construction of quays.

oring)
the experionce gained during the
congtruction of the exisbing pief
indicate that suitable sub.sirata
exists for the construction of dooks.

Navlakhiis purely o lighte This s o natursl harbour and although This port oonsisis of an

is nob sultable for sonve in an exposed posibion, shelter is
mejor pott, Thesnchore;  obtained from Okt point and Sami.
issmellandistooforfron wni Idsnd Tho depth of water
to mgke any comecior ~in the hachour is very irragular, and
escepk a6 very greab cosh.  trouble by alresdy been experienced
through movement of sand,
The port has been developed in such
& Way 85 b Timit ite ultimale ox-
ponsion to 3 fow bertha only, wnless
very extensive dredging is under-
taken to inoreess the aie of fhs
harbour.

. Sovend Engivemr Reports fave boey

Fair weather roads from port to all
main centres of Kathiawar,

ohtained with 5 view to doveloping .
the deep waler port, No sction has
heerzss taken tq implement any of these |
poris,

for developing this port, the first in
1628. No action taken.

whereships can anchor,
bruction of & major port st this site
would newessitate  extengive broak-
waters fo form a sheltersd harbour
Rock outerops exist bebween tho
anchprage and theshore ad mych
of this would have to be excavated,
Porbandar oould only be developed

into & major port st goest
fime, Hor po grest oost and

opep roadstend Bhovnage mentains an extensive
and the cons® lightersge pon,

 The desp water port was constructed

Engincer Reports hiave been obtained Many Engineering Reports have been

obtained with the object of convert.
ing Veraval into an all-weather deep
sea port. A new site at Deni Bars,
about 1 mile from the present port
is ab present being investigated.

Port Albert Victor has been for many

wilh many watt-  years considered as a likely site for a

houses, ete., gbout 12 miles from the

ship anchorage. view; a metre gauge railway track

was laid many years ago.

inseont yers by dredgng an st Egtablishing & port would, however,
ﬁcxalbastnangcunstmcwngtwo W - pecessitate very extensive dredging,
creto borths with transit sheds, cranes spart from the construction of quays,

ete.  Diffictlty has been experion-.
ood.in maiptalning  the reguired
depth of water owing to the repid
deposition of silt in the basin,

s

ote.

deep-sea port, and with this end in .

Veraval is a well developed ** Lighter *
port, with substantial quays snd a
breakwater which afford protection
to small craft.- Ships, however,
have to anchor in an open roadstead
where there is no protection, and the--
port- has to close down during the .
monsoon. The econstruction of a
port where desp draught ships could
berth all the year round would ™
necessitate the construction of break. -
waters, and other massive engio™"-
neering works.
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