Chapter B Demand Forecast

1. Basic assumptions

(1} Since the roles and functions of ports vary with the'sqcio—econbmic-
structure of their hinterlands which are largely influenced by national and
regional socioreconomic development policy, the future functions or roéles

of the Port of Calcutta and thus the basic direction of the port
development should be determined in coordination with the socio-economic
policy. .

Now,  in India, the national economic -development policy is presently
under the Seventh Five Year Plan 1985-20 and the work for the new economic
development policy, the Eighth Five Year Plan 1990-95, 1is going tp start
soon (some work may already have started). At present the  fundamental
future direction of the national economic policy is not vet clear except -as
‘described in the Seventh Five Year Plan 1985-90, Thus in this Study, it is
assumed that the basic direction of national and regional development will
not. greatly change from the recenti past, and the future growth of the
indian econcomy is forecast considering the historical gréwth and- the

foregast growth of the world economy,

{2) Future Socio-economic framework
Iin this study, three alternatives, that is high, medium and low
projection,'are prepared, Table 8-1-1 shows the projected GDP and
sectorial GDP from 19%0 to 2005 and Table 8~1-2 shows the projected

population from 1990 to 2005,
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Table 8-1-1 Future Socio-Econowic Framework (GDP Projection)

lUnit: Rs, Crores)

India (1970~71 prices} annual Growth Rate - Share (3}
1985 1990 | 1995 2000 2005 90/85 | 95/90 ] 00/95 | 05/00 85 90 '9s5 ‘oo 05
Med‘l_\;._m Case . S < .

GDP Lo ' 61,693 78,738 | 100,492 | 128,256 | 163,691 5.0 5.0 3.0 5.0 160 | 100 100 100 100
agriculture | 24,924 | 29,527 | 33,364 | 37,579 42,076 | 3.4 2.6 2.3 2.3 40,41 37,5] 33.4| 29,3] 25.7
Industry 14,066 718J503 26,329 36,938 52,748 | 5.6 7.3 1.0 7.4 2.8 23.5( 26,2 28,8 32.2
Services 22,703 _30.?98 40,599 53,739 68,867 6,2 5.7 5.8 5.1 36.8| 39.0| 40,4 41,9 42.1

High Case n

G B p. o 61,693 78,738 105{369 141,007 ; 188,699 5.0 5.0 5.0 8.0 160 100 100 100 100
Agriculture 24,924 29,521 35,193 41,315 48,496 3.4 3.6 3.3 3,3 40,49 37,5¢ 33¥.4] 79,3 25.17
Industry 14,066 . 18,502 { - 27,607 40,610 60, 761 5,6 8.3 B.O 8.4 22,81 23.51 26,2 28,8 32.2
Services 22,703 30,708 42,569 59,082 79,442 8.2 £.8 6.8 6.1 16,8 39.0¢ 40.4| 41.9 | 42.1

Low Cas? T . E .

GD P 61,693 73,733_ 95,197 ]16,552 141,803 ] 5.0 4.0 4.0 4,0 | 1¢o0 100 100 100 100
Agriculture 24,924 | 29,527 31,996 34,150 36,443 3.4 1.6 1.3 1.3 40.4 [ 37.5| 33.4] 29.3 | 25.7
Indust;y 14,066 18,503 25,029 33,567 45,661 5.6 6.3 6.0 6,3 22,8 | 23,5 26.23 28,8 32.2

_Services 22,703 | 30,708 | 38,702 | 48,835} 59,693 | 6.2 4.7 4.8 4.1 36,81 39,0 40,41 41,9 42,1

Assumption: We assume 5 parcent of GDP annual growth rate as medium case by the reasons that 1) GD? annual
growth rate during 1975 to 1985 is approximately 5 percent, and 2} Seventh Five Year Plan 1985-90
. assumes 5 percent as GDP annual growth rate during 1985 to 2000, Then we assume § percent as
high case anrd 4 pexcent as low case.

Table 8-1-2 Projected Population

India (in willions)

1986 | 1990 | 1995 | 2000 | 2005 | 90/86 | 95/90 | 00/95 | 05/00

Medium Case | 758 | 820 | 897 972 1,052 2.0 | 2.7 | 1.6 | 1.6
Righ Case | 758 |- 826 | 922 {1,030 |1,151| 1.7 | 2.2 | 2.2 | 2.2
Low Case 758 | 816 | 88a| 941 |1,002| 1.5 | 1.6 | 1.3 | 1.3

Assumption: we adopt the projection by "A Social and Economic Atlas of
India"™ as medium case, the projection by CPT data as high

case, and the projection by IBR as low case.

2. Cargo Traffic Method

Two methods are used to forecast the cargo volume to be handled at the

Port of Calcutta. One is a macro forecast which is a method to estinmate

the total cargo volume as a whole including many commodities, regardless of

the volume of each commodity. The other is micro forecast, which is a

method to estimate the cargo volume of each commodity group individually.

_;3:3__



3. Summary of Carqo Traffic Forecast

As a conclusion, Table 8-1-3 shows a'summafy of-ﬁhe gar§§ forgcagp;
The table iz a comparison of the total cargo volumes obtained by the macro
and micro. forecast methods, ' . . ':. _

Herein, the futufe cargo volumes to_befhanaied-at Calduita/Haldia iﬁ
the target vears are assumed egual -Lo those fprécas£'in_the-medium case of

the forecast by commodity group, that is the'ﬁicrg'forecast.__

Table 8-1-3 Comparison of Cargo Forecasts

ﬁUﬁit{:‘OOO tonnéss

Case 1995 {2000 | 2005

|

Medium .| 20,000 | 27,200 | 36,990

Macro forecast | High | 21,700 | 31,030 | 44,370
Low 18,390 | 23,470 | 29,960
- .

Medium -| 20,660 | 24,710 | 28,955
Micro forecast | High 21,025 | 25,585 | 30,360
Low | 20,370°| 24,040 | 27,885
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Carqgo
Import

r,0,L, (Crude &
Products)

Foodgrains
Finished Fertilizer

Raw Materials for
Fertilizer

Iron, Steel &
Machinery

Coking Coal

Cement
Other Liguid Cargo

Cther Caxrgo

Export
P,0,L. (Products)
Coal
iron, Steel &
Machinery

Jute and
Jute Products

Tea

Other Caxrgo

Main Source of Projection

Reference.

Main Source of Projection (Vide Main Report)

0.C.C, 1.0.C data and CPT data

CPT data
CPT data

CPT data

SAIL data, CPT data

SATL data, "Master Plan Study"
of Vizag Port, CPT data

CPT data

Ccp? data

CPT data

OCC and CPT data

"Master Plan Study"” of Tuticolin
Port, CPT data

“"Seventh Five Year Plan 1985-90"
CPT data

Data of India Jute Mills Asgsociation,
CPT data ' :

Data of the Consulative Committee of
Plantation Associaticons, CPT data

CPT data
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g-2-1 Vessel Traffic Forecast

(1) Calcutta Dock System

Accordingly, the estimated number of vessels calling alt Caleutta can

he summarized as follows,

Number of

Average Handling Volu
9 < g Volume Calling Vessels

Ship Type Ship Size - - : -
in 1995 in 2005 in 1995 in 2005
Liguid Bulk a N
3 0] =
_Carriers 10,‘00 DWT 6,405 tons 7,905 tons 170 300
Dry Bulk cavriers| 10,300 DWT 8,024 tons 9,259 tons 6 116
. {77,300 DUT in 1995) 3,885 tons 4,835 tons
Ves
Container Vessels | gy 900 pur 385 TEUSs 580 TEUS 286 190
General .9,400 DWT 4,785 tons | 5,735 tons a62 501

Cargo Vessels

(2) Haldia Dock System

The estimated number of vessels calling at Haldia can be summarized as

follows.

Table 8-2-1 Estimated Number of Vessels Calling at Haldia

Average Handling Volume Number of
_ Calling Vessels

Ship Type Ship 5ize

- 1995 2005 1995 20605
Crude Tanker 87,400 DWT 50,000 tons - 2% -—

144,000 63,000 75,000 tons 21 35
Product Tanker 35,000 28,000 32,000 194 235
Other Liquid 12,000 - 11,000 - 11,000 - 17 52
Tanker 25,000 23,000 23,000
Ore Carrier ' 35,000 29,500 22,500 1al. 131
(Coal)
Dry Bulk Carrier 20,000 - 10, 000 23,000 54 79
(Fertilizer/Material) 30,000
Ore Carrier 30,000 - 29,500 32,000 61 56
{Coking Coal) 4G, 000
Conventional Carrier .
(General Cargo) 5,000 - 5,000 5,000 (4] 99
{Bagged Fertilizer) 20,000 GRT 11,000 11,000 1 2
Container Ships 300/460 TEUs 250 ToUs -~ TEUs 224 -
500 TEUs over - 600 - 480
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§-2-2 IWP Traffic Forecast

The Report om the promotion of the inland waterways .transportation
(IWF) entitled “Master plan DeVelopment.éf thg=ln1and-Waterwa§ Transport'
Terminals at aldia and Calcutta" was prépared in 1987 fox the-Goverﬁment
of India. .

IWT container throughput to be handléd at Haldia and Calcutta,
particularly container traific between Calcutta and Haldia, are reviewed
pased on the newiy forecasted maritime container traffic, and assuming the
same traffic volume to/from Assam and FEPZ as.estimated in the above
Report, ' '

The result revealed no major difference -from the estiméte in the above

IWT Report, as follows.

{Gnit: TEUs)

Year Case bock System | IWT Report{*)}| Review
= "
Calecutta 24,200 20,200
1995 - .
Baldia 22,400 - 18,400
| SN
) Calecutta = 44,700
Alternative-1 ) o o
Haldia - 42,800
2005 -
. Calcutta 51,600 62,000
Alternative-2 .
Haldia 49,680 60,000

Note:(*) Number of TEUs are Calculated based on the numbers of
hoxes estimated in the IWT Report, assuming the ratio of
TEU/Box No, = 1,1 ip 1995, 1.2 in 2005,

Alternatives are those of container allocation {See p44.)



8-3 Port Traffic Forecast
8-3-1 General

In this section, the future traffic volume was forecast in each mode
based on the present modal split, the cargo volume forecast in the previous

section and the consideration stated as follows,

{1) At Calcutta porit, the cargo volume transported by trucks is
increasing. Most export cargoés and import general cargoes are carried

by trucks at present, This trend seems likely to continue through 2005,

(2) The main role of railways is to carry cargoes over a long distance by
block rake, . Cargoes suitable for railway transportation are bulky cargoes

viz. cement, fertiliser, oil products, coal, ectec.

(3} The volume of cargoes which are transported by rail after being
carried by road from Calcutta port seems likely to increase and cause
congestion at nearby stations in the Ffuture., “Therefore, the construction

of a new loading terminal for block rakes seems necessary.

(4) Most cargoes handled at Haldia port are bulky cargo and are delivered

by raiiﬁay, This trend shall continue through 2003,

8-3-2 Bulky Cargo at Calcutta

(1} Premises

1) Considering the future modal split of imported bulky cargoes at

Calcutta pert, following scenarios are envisaged.

Scenario=—]l Present modal share will continue

Scenario-2 Road cargo being taken to nearby stations will be shifted to

railway after completion of a new loading terminal for block

rakes.,



Scenario—3,4 Modal share for Nepal carge will change as follows.
Fertilizer Cement
Rail : Road Rail : Road
scenario—3 55 ¢ 45 50 ¢ 50
Scenario—4 T o 30 65 3 35

2} Considering the cargo volume, especially of railway cargo, it seems
reagonable to forecast the future cargo movement as follows.
In 1994/95 : The modal split follows Scenario-2.

Tn 2004/05 : The modal split follows Scenario-3 or Scenario—d,

{2) Traffic Volume
nccordingly, the railborne traffic volume -in- 1994/95 will be -arcund
250 thousand tennes and 80% of this will be handled at the new loading
terminal, The balance will be handled at the guay side tracks behind the
sheds.
in 2004/05, the railborine traffic volume will increase up to 500
thousand tonnes and most of this will be handled at a new loading terminal

to be located at the EJC yard.
8-3-3 Bulky Cargo Volume at Haldia

{1) Promises
Coal and coking coal are transported by railway only at Haldia,
As for P.0.L, the modal split of P,O.L at Haldia at present 1is

aestimated as follows.

Road : 10%, waterway : 10%, pipeline 55%, Railway 25%
(2} Traffic Volume

Assuming the. present modal share will not change through 2005, the

future P.0.L traffic volume by rail is forecast as shown in Table 8-3-1,.



Tahle 8-3-1 Estimated Bulky Cargo Volume by Rail at Haldia Port

_
{'000 tonne)

Volume Rail

1987/8m 2,624 21540

O 1994795 4,150 4,150

2004705 4,150 4,150

1987/88 500 " e10

C/COAL | 1994795 1,800 1,800

3004/05 1,800 1,800

1987/88 4,302 B60

P.O.L | 1994/95 5,120 1,280

2004705 | 9,190 1,775

8-3-4 General Cargoes and Containers at Calcutta/Haldia

(1) Premises
1) General cargoes including containers will be transported in six modes
as shown below. _
For long distance
1 by_railﬁay in container
2 by roaa in break bulk
3 by IWT in ¢ontainer
For short distance in/faround Calcutta
1 by reoad in container
2 by road in break bulk

3 by IWT between Calcutta/Haldia in container

2) The share of containers which will not be stuffed/unstuffed in the port
and will move door tb door is estimated as follows.,
In 1995 50%
In 2005 80%

3) 1t ié estimated that 20% of the tobal containers will be delivered as

FCL by railway by 1995 and 30% by rail and IWT by 2005,

(2) Traffic Volume 7
Cénéidering the above and the IWT demand forecast in Section 8-2-2,

the future general cargo volume via each mode is estimated as shown in

Table 8-3-2 (1995)and 8-3-3 (2005).



(~——=~ by Rail from/tec ICD (Container} ) . 22,000 TEY

ong Pistance | — Wbk . 13,020 TEL

93,000 TEY (JOV {—— by Road (Break)——

Throuphput —— {Generxal i 486 X 103 ton}

ak Calcutta

b——— by IWT {rom/to Assam (Conlainer) 7,980 TEU

119,000 TEU
e m—— e ———— by Road {Container) . . . 4_“25'020.___1‘80
__From/to Calcutta : ' o
77,000 TEY (70%) . - ICL 51,980 TED
T T - by Road {Break) l . T
- . — {General : 1135 x 107 ton) .

-——- by Rail from/to ICD {Container} ) - 11,200 TEU
-~ by Road {Break) ————— " . (General : 211 x 107 ton)

Long Distance

16,800 TEU (308} : .
Throughput | T by INT from/Lo Assam {Container) : 5,600 YEU
at Maldia FEPZ .
756,000 TEY |
T by Road (Container} 7,500 TEU
omfle Calcutta -
— IcL - . | 19,480 Tey
——— by Road {Break) .
[~% (General : 494 x 107 ton)
——— by I&T (Containecr) 12,220 TEU
to G.R.J. : B

Table 8-3-2 Container/(General) Cargeo Movement in. 1995

Throughput
at maldia
— 288,000 TeU
by Psil {Conthinesr} 38,100 TR 35,4 by R 3
tong Distancew T Ps onkhines _1 5 1 (69,500 TEY) LA00 YED . by PFakd 1fontainer)
[37, 400 38 S : bong Distance
by INT {Comi 9,300 7,600 TEU i —
¥ ontainer) TR (16,900 TEU) O by INT (Cootainer) 19700 TV
{Genaral 429 x 107kond by boad (Byeak)
Catcutts : Haldia
Oriented Ociented
by Foad {Comtalner) 57,175 Teu 55,175 TEU by ® L
159,000 T ¥ o ST quzaaso vap TR ¥ Raod iContainer) 130,000 THY
From/to
by Road [Nreak} 1LL 19,27
reskl 106 19,375 TRY Lo oo seyy 18:205 TEW wcu . Cateotia
3 by Fnad (Break}
Ftoomfta Calounty {Gegeral 1,001 x 107 ton

by IWT (Contalner) 23,850 TEW (A3, 100 TEVY 19,450 TRU by INT (Container}

i— by Pail {Container) 14,100 TSR 55,000 7L by Road (Contalner}

Shartt Distance
7,000 T

Lknng Glsktence

X ETE

by Road (Bceak)  {Genersl 63¢ x 10% ten} 22,000 Tew LeL
}by Poad (Break]

by 19T {Contalner]  1g,%00 Te¢  (General 1490 x 10%tenj—d

Throvghput 3t Calcukia
110,000 TB8)

Table 8-3-3 Container/{General) Cargo Movement in 2005 (Alterna'ti've—zf
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. Chapter 9 Port Development Policy
9-1 Allocation of Functions hetween the Ports
9-1-1 General Concepts of Functional Allocation

The Caléutta Bock System is a very old port as KPD! and XPD2 were
opened to traffic in 1893 and NSD in 1928, 1In order to receive the deep
draft vessels that cannot use the Calcutta Dock System, the Haldia Dock
System began operations in 1977, as a complimentary port ko the Calcutta
Dock System.

After the development of port facilities at Haldia, liquid bulk cargo
and dry. bulk cargo have been transferred from the Calcutta Dock System and

”the facilities at Budge budge to the Haldia Dock System and the oil jetty,

The main port of liguid bulk cargce is surelly Haldia, but some firms
witﬁ production facilities near the port will continue to handled liquid
bulk cargo at Calcutta at the target vear of the Master Plan.

At present, salt, food grains, fertilizer and raw materials for
fertilizér are handled as dry bulk cargoes at the Calcutta Dock System, and
coal, coking coal, fertilizer and raw materials for fertilizer are handled
at the Haldia Dock System.

The berth to handle food grains should be maintained at the Calcutta
Dock System.

The import of salt will decrease in the future.

The import of coking coal will continue at the Haldia Dock System.,

All coal will eventuwally be handled at the Haldia Dock System,

The import of fertilizer and raw materials for fertilizer is gradually
being transferred to the Haldia Dock System, but most of this cargo 1is
still handled at the Calcutta Dock System. Then we assume fertilizer and
raw materials for fertilizer will continue to be handled at the Calcutta
Dock System.

In conclusion, fertilizer and raw materials for fertilizer will be the
only dry.bulk cargoes to be handled at the Calcutta Dock System in the
future. The facility Lo handle food grains will be maintained as an
emergehcy'berth‘

At present, passenger liners from the Calcutta Dock System to the

andaman Islands carry passengers 2times per month. This trend will

continue in the future.



As mentioned in Chapter 8, the total volome of general cargo will

increase in the future, Also more of the general cargo will be

containerized, The total volume of oﬁher cargo had fluctudted around Q,S
millioh ténnes, but has recently increased since 1983~84, The share of the
Haldia Dock System has recently increaSed.also.siﬂce 1983-84 gccordiﬁg to
the increase of container cargo. The allocation of container traffic

should be fully taken into consideration in the cargo projection,

g-1~2 Container Traffic Allocation

Among. two Alternatives, which are formulated for container traffic
allocation for the Master Plan, Alternative—2'(shifting to Haldia case)
seems more desirable than Alternative-1 (Trend cése) from the viewpoint of
regional policy perspective and transport economy. -However, the
realization of Alternative-2 presumes policy initiatives ox incentives to

users which are as follows.

{a) Development of efficient container transport links
above all, it is crucial to modernize the existing sub-standard
container terminal and establish efficient marine terminals as
well as port operation systems at Haldia so as to ensure effidient
handling of container f{low, Additidnally, the development of
efficient inter-modal inland 'tranéport 1inks comprised of road
plus ICDs and IWT between Haldia and Calcutta Area are. also
crucial to exploit the potential advantages in trénsport economy .
in contrast, the present inland transport link is sub-~standard and
insufficient for ensuring the shift of containers to Haldia in
that the available inland transport mode is only the "road
transport by a monopolized trucking company at a high tariff and
cargoes are subject to contamination and pilferage during
transportafion. when the efticient inter-modal inland-ﬁransport
links are éstablished, all these probiems will be resolved or
diminished through qompetition between modes and introduction of
FCL container transport. '
{(b) Tariff differentiation

Given the above development of inland container transport links no
major arbitrary tariff différentiation between Caicutta and Héldia

Dock system as 1s presently set would be reguired, It is fair to

_44,_



expect container trausport to gradually shift to Haldia from
Calcutta led by the invisible hand, i,e, the profit motive of
“users. ~However, some policy action, might be required
.particularly in the transient period to overcome the various
inertia acting against the shift and to facilitate the shift. In
that Situation, tariff differentiation will be effective as a
price incentive to the users, Even in this case, a small
differentiation will be sufficient judging from the inherent
comparative cost advantage of handling at Haldia compared to that
at Calcutta,

(¢} Improvement of communication system between Calcutta and

Haldia Dock System.
It is- fair to expect that the ancillary supporting facilities such
as banking and clearance facilities will follow without any major
difficulties, following the trend of increased throughput at
Haldia. Communication systems linking Haldia and Calcutla/ICDs/
IWT terminal at Calcutta should be improved so as to ensure
efficient bonded transport between them, so that the reguirement
of the shift of banking/clearance facilities may be minimized,

(d) The preferential use or entrusting of terminal operation of some
of the .container berths at Haldia to particular shipping lines,
etc, while Calcutta is resbricted to common use might also be
effective, with the increase of container throughput and ship

waiting time at Calcutta.

In conclusion, the Team recvommends Alternative-2 (Shifting to Haldia
Case) as the proper functional allocation because this is justifiable from
the economic and social viewpoint and also because it seems feasible
provided that the policy initiative or incentives to users as discussed in

this section are provided in an appropriale manner,

(Allocated Container Traffic)

(unit: TEUs)

(Year 1987/88)  (1995) {2005)
Calcutta 47,635 110,000 110,000
Haldia 18,842 56,000 288,000

Total 66,477 166,000 398,000



-7 Need for a Deep Seaport

9-2-1 Requirement for Further Improvement of Draft of the Approach

Channel to Haldia

From bthe analysis of the future trends of the shipping technology, the

following vessel range will expand its share in the total cargo CAYYiying

capacity.

Full Load-braft
{a) Liquid Bulk Carriers 25,000 - 40,000 10,0 - 11.3m
Suez-max tankers . 7 14,5 - 17,0m
80,000 - 100,000.DWT 13,7 - 14,5m
60,000 - 100,000 DWT 12.6 - 14.5m
{h) Dry Bulk Carriers 25,000 - 40,000 DWT 9.8 - 11,0m
Food Grain Carriers 30,000 —~ 50,000 DWT 10,5 - 12,.0m
Ore Carriers 6Q,000 - 150,000 DWT 12,9 ~ 16,9m

{(c) Container Vessels Over 2,500 TEU Type 12, 4m~-
{d) General Cargo Vessels 5,000 — 10,000 DWT 6,6 — 7.%9m

According to the result of interviews with the user Ministries,
Canalizing Agencies and other parties concerned, the required vessel size

commoditywise is as follows.

Present Futﬁre Full Load Draft
1. Grain {5-6,000 tons)* 15-20,000 DWT 10.3 m
{Break Bu;k Vessel)
50,000 DWT 11.7 m
{DPry Bulk)
2, Fertilizer & o
Raw Materials : (5-6,000 tons) 20-30,000 DWT 10,3 m
3. Coking Coal : 30-40,000 DWT 65,000 DWT 11.0 n
4, Crude 0il : 87,000 DWT i 150,000 DWT . 17,0 m

{30-35,000 tons)

5. POL Products : 20,000 DWT 9.5 m

6. LBG : 5,000 DWT 7-10;000 DWT
7. Edible 0il : 20,000 DWT - 9.5 m

(5,000 DWT)

* Note: Presently handled volume per'ship due to.draft reétriction,



By taking the above resulks into consideration, the conclusion

regarding need of a new decp seaport is as follows,

(I} If the future allowable draft is 10,67m, then iL will be necessary

to explore the possibility of a new deep seaport over 10,67m,
() I1f the future allowable draft is expected to be 12,00m, then it

will not be necdessary to explore the possibility of a new deep

seaport excluding the consideration of crude oil tankers.,



Chapter 10 Navigation Safety and Navigation Aids
10-1 New Pilotage System and Navigation hids
i1, The Basic Policy of the New Pildtage System

Like the port of Calgutia, there are many viverine ports in the United
States such as New York, Portland, Philadelphia'and so forth.

The pilot boarding points of thaose ports are generally designated at
the river mouth and masters of the inbound vessels command the vessels
themselves along the buoyed channel from the open sea Lo the pilot station.

In the estuary of the River Hooghly, though there are some hazardous
sands and bars, circumstances are similar to those of American ports and
the navigable channel from Sandheads through Upper Gasper Lightship is wide
enough and almost straight.

The results of our first field survey show that traffic in this area
is rather light, especially crossing vessels are very rare.

Consequently, it is possible for the vessels to navigate safely from
Sandheads through upper Gasper Lightship under command of their masters,
provided that pavigation aids are improved and wall-maintained.

Furthermore, if a widened fairway, navigation aids complying with
internafional.standards and an appropriate traffic control system are
established and well-maintained, masters of the vessels will be able to
pass the Middleton Channel without the assistance of pilots and reach the
pilot boardinq point at Sagar Roads.

At the time of the first field survey, questionnaires were delivered
to captains.and pilots of inbound and oubtbound vessels asking.about the
possibility of passing Middleton Channel without the assistance of pilots.,

In total, 37 answers were returned and 65% of the captains and pilots
indicated the possibility of safe transit of the channel under certain
conditions, mainly improvement of the navigation aids,

Fundamentally, the realization of the following items will be
effective in improving the efficiency of pilotage and the pilots' working

conditions.

{1) Set the pilot boarding point as close Lo Sagar Roads as possible.

(2) Abolish the existing station vessels with expensive operating costs,



- {3) Set up a shore pilot station with the necessary facilities,
(4) Utilize smaller motorboats between the shore pilot station and the

pilot bhoarding point,

Navigation from Sandhead; through Sagar Roads should be studied
dividing the route into Lwo parts according to the degree of difficulty of
navigation. One is the part below Middleton Channel and the ofher is
Middleton Channel and the upper part,

The lower part, the channel from Sandheads through Upper Gasper
Lightship, is wide enough and almost straight, so it is not difficult for
masters of the vessels lo navigate this part along the lightships provided
that light_buoys are properly laid on both sides to indicate the limit of
the channel.

However the upper part, because of the narrow width and strong tidal
current at Middleton Channel, is dangerous for masters to navigate without
the assistance of pilots,

To secure safe navigation in this part, it is necessary to widen the
navigable waterway at Middleton Channel, and new traffic lanes with
navigation aids which comply with international standards must be
established.

On top of this, a proper traffic control system using radar and
communication devices must also be set up.

Based on the above-mentioned views, the following three kinds of new

pilotage systems are proposed.

(1) Plan-1 : System with newly-built station pilot vessels.

{"Station vessels system™)

I

(2) Plan-2 : System of pilots boarding at Sagar Roads with a shore pilot
station. '
(“Sagar Roads system”)

(3) Plan-3 : System of pilots boarding at Gasper Lightships with a shore
pilot station.

{"Lower Middleton Channel system")

Thege systems are explained below,

‘Any new system will require a large initial investment and also

éonsiderable ruhning expenses, and safety must be given top priority.



Therefore, it is important to carry out thorough investigations and

examinations hefore the introduction of a new system.

since navigation aids are strongly connected with each of the proposed

new pilotage systems, they are considered in detail in each plan,

2. Outline of the New Pilotage System

(1) Plan-1 : Station vessel system

This is fundamentally a revision of the current system replacing the
old station vessels with new automated, reduced-crew vessels.

New traffic lanes between Sandheads and Gasper Lightships must be
established in order to make it possible to transfer the pilot boarding
point upward. With adoption of this system, the pilotage distance to
Calecutta will be reduced to 95 miles, which 15 about 31 miles shorter than
the current system.

This system, is easlest to introduce, but has the problém of the costs
for construction, operation and maintenance of the station pilot-vessels.
Newly built pilot vessels will make it possible to reduce the number -of
crew to less than half, but as for the maintenance costs, there will not. be
much difference,

it is said that when a vessel becomes more than 10 years old its
mainéenance cost increases rapidly. So it is necessary to consider that
this plan has the same risk of high operational cost in the future as under
the current system.

Furthermore, in case the number of vessels calling at Calcutta/Haldia
increases drastically in the future, say to three times the present number,

this system may not be able to accommodate all those vessels,

{2) Plan—2 : Sagar Roads system

The special ﬁeatﬁres of this system are the pilot station on the
éouthwest part of Sagar Island and the pilot boarding.point at Sagar Roads,
It is about only 2 miles from the pilot station to the pilot boarding
point, This system will greatly improve the‘safety, efficiency and'working
environment of pilotage. But this system, on the other hand, reguires a
large initial investment for establishment of the traffic lanes in the
upper part of the approach channel including Middleton. Channel, navigation -

aids and the traffic contrel system, - Also, the maintenance costs of this



system would be considerably expensive,

) This plan is indeed a fundamental and drastic review of the pilotage
system and it_iS'the nost effective in improving the efficiency of pliotage
service and pilots' working conditions,

If the number of vessels calling at the porlt increases drastically in
the future, the other two systems may not be able to handle all the
traffic, '

It is predicted that cargo movement will increase to more than 1.5
times the current level by around 2000-2005. If the number of vessels
calliqq at the port increases in proportion to the increase of the cargo
movement, Plan-2 should be adopted within ten vyears for efficient port
operation; because this is the only plan.that can handle all those vessels,

Therefore, this Plan-2, is to he considered as a future objective, and
in'the:prQCESS bf revising port operations related items such as the
financial and technical possibility of maintenance of traffic lanes and the
rate of increase of vessel traffic should be examined and confirmed in

order to avoid unnegessary investment.

(3)-P1an;3 : Lower Middleton Channel System

This system is an intermediate system of Plans 1 and 2.

A shore pilot station will be established in stead of using station
vessels,

The pilot boarding point will be set around Gasper Lightship as under
Plan-1, and pilots will travel between the shore station and the vessels
using tug;boat type pilot boats.

The abolition of station pilot vessels would be effective in reducing
expensive operational costs. This plan does not require the establishment
of upper traffic lanes and a traffic control system, and the shift to this
new system is comparatively easy. These axe the favorable aspects of this
plan, but despite the considerable investment for tug-boats, the shore
pilot station and the basin/pontoon, the improvement of efficiency and
working. tonditions. is much less than under Plan-2.

Therefore, Plan-3 should be considered as a temporary plan during the

revision of port operations and as a step towards the realization of Plan-

2,



(4) Recommendatlons
Based on the above analysis, it is recommended that the reconstruction

of the pilotage system in the approach area of the River Hooghly be carried

cut in accordance with the following program and procedure,

1) First, lay light buoys in the channel from Saﬁdheads to upper Gasper
Lightship and make other arrangements tc prepare the Lower Traffic
Lanes.

2) Transfer the pilot boarding point to the area around Gasperx
Lightships and start shorter-distance pilotage service as gquickly as
possible., In this stage, existing pilot vessels will still be used.

3) Start building the tug-boats, and as soon as they are delivered use
them for embarking and disembarking of pilots. One eof the: pilot
vessels is to be at anchor at.Sagar Roads and used as a temporary
pilot station.

The number of crew of the pilot vessel should bhe reduced as much as
practicable, This stage is to be considered as a modified
application of Plan-3, the temporary arrangement.

4) Review and check cargo movement and vessels calling at the port to
see if they are increasing as predicted,

A thorough study should be made about the possibility of construction
and maintenance of the upper traffic lanes from both the financial
and the technical aspects.

5}—~(A) If circumstances require stepping up to Plan-2, start construc-
tion of the pilot station, kasin and pontoon for pilot boats as well
as establishment of the traffic control system and traffic lanes.
Local navigation rules are to be prepared during this period,

5)-(B) If circumstances do not require the adoption of Plan~2 for
economic or technical reasons, Plan-3 should be adopted. Coﬁstruc*
tion of the pilot station and basin and pontoon for pilot-boats
should be commenced.

The pilot station is to be designed considering possible'modificatioh

to include a traffic control system in the future.

Note : In this report, all four 1ightships will be ﬂsed'in'each_new
system. However, the operational costs of the lightships is un-—
favorably expensive, so it is recommended thal those lightships be

replaced by reliable, cost-saving light buoys as socon as possible,
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10-2  Salient Point raised by the Marine department of CPpP

1.

(1)

(2}

(3)

(4)

L(5)

2.

(1}

The wost salient points raised by the DMD on the initial

recommendation are as follows.

Plan—Z;WOqld be considerably expensive, and the safety aspect would
‘@lso bé compromised as compared to the present system, {station vessel
syatem)

.Regarding Plan—3, whereags boarding alt Gasper during the fair weather
seascn will nol prove at all difficult, boarding during the monsoon
monthS'qt~Gasper would pe hazardous both Lo tugboat type pilot vessel
and to pilots due to ground swells.

Also, the overall costs {initial inveétment plus running costs) of
Plan-3 would be greater than the costs of the present station vessel
system,

it is not clear in what manner either system improves the efficiency
of the pilotage service,

The preseént Station Vessel System is advocated by DMD considering the
safety of the ships and the economic aspects,

There is a possibility that the navigation channel will be shifted

from the present Eastern Channel to the Westerxn Channel.

The point raised by the DMD are useful for the formulation of a better

alternative,

In formulating this better alternative, the following points should be
téken into account.
1) Coét comparison
Considering the overall costs (initial investment plus running
‘costs), Plan—3 is cheaper than the present Station Vessel System as
“ipndicated Table 10-2-1.
A detailed study will be required to estimate the cost of Plan-2
because it involves the maintenance dredging cost in running cost.
The overall cost can be minimized through counter-siltation

technology which reguires a detailed study.



2)
@

6)]

3)
©

4)

@

Efficiency of the pilotage Service

Plan-2 is the most flexible and Plan-3 is more flexible than Plan-1
o overcome unexpected shorfages of inbound pilots and therefore to
reduce ship waitings by transporting the required. pilots by land or
by boat. .'

In more detail, in the cases of Plan-2 and-Plan'3,-pilots_can be
transported to the pilot station on Sagar Island anytime, and it

will also be possible to send pilots as required for inbound

vessels,

Plan-2 reguires the least number and Plan-3 a lesser number-of
pilots than Plan-1, because Plan-2 and Plan-3.can easily supplement
the inbound pilots by land or hoat.
Improvement of competitiveness through reduction of pilotage
charges derived from shorter distance.
Working environment of pilots
Living on shore or waiting at home under Plan-2 and 3 :
Pilots off duty or waiting are able to have sufficient rest at home
or at the pilot station,
Plan-1 : Pilot have to come down to the Hooghly River on a vessel
while on duty or off-duty through the night and must wait their
turn on the pilot vessel,
Transportation
The rudder propeller special tug-boat is safer and more comfortable
than a small pilot boat mounted on the station vessel,
Pilotage distance
The pilotage distance will be reduced about 90 miles by Plan—-2 and
about 60 miles by Plan 1 and 3,
Safety aspect
Which alternative is more safe for the embarking and disembarking of
pilots is controversial, because it depends upon varied factors such
as the skill or expertise of pilots,.local weather and sea
conditions, craft and equipment and so on.
In connection with this, the following points should be noteﬁ.
The rudder propeller type tug—boat'is-faf-more maneuverable,
powerful and modernized than the:tractormtype.

vhich is used at present is extremely small and primitive, and the



proposed rudder propeller type tug-boat seems far more safe than

the present boals,

The salient featlGres are as follows:

(a)

(b)

{c)

(d)

(e}

High steering performance

Propulsion thrust can be pointed to any direction with twin
rudder propeller drive and the boat can quickly halt, start,
spinning or side stepping.

Powerful  thrust

Input power 1is made maximized use of the Kaplan propeller with a

Kort nozzle.

The rudder propeller drive needs but small input power for
developing the same magnitude of thrust compared with
conventional equipment.

Gimplified stern out fitting

The equipment is an easy—to—install packaged unit with a built-in
swiveling mechanism,

Power is received from the engine through its input line formed
with universal joints and drive shafts,

Fasy maintenance

There is no need of docking the boat tc inspect the rudder
propeller unit and can be lifted of f the boat in the water.
Compack remote control stand

The remote steering control is matched to the rudder propellex
drive in every respect Lo enhance the advantages of this drive.
Its control stand has all controls grouped itogether and arranged

for easy steering.

(% pilotage has been carried out safely by the proposed method without

any difficulty at all in the outer sea of Tokyo Bay which appears

to have similar sea conditions to those at the site,

A comparison of the sea conditions is shown as Fig. 10-2-1.

However, this needs further detailed study.

3 aAll Japanese pilots have a master's license and sufficient

experience., They receive the pilot's license after severe tests and

examination,

Every year they have to pass a physical examination.



Wave Height

3,0, 3,5 4,0 4.5 3
A 3 H } ]

Habu Port

- Period

11 13 15

sac

Spring {3 = 5)

o

E;
—_l 1 1 ]

100

100

60 |

100 I

Autumn (9 - 11)

20}

40
|’ t
’
gor 3
1

1

13

g0t \

100 r= =

Winter (12 - 2)

201

401
60 \

80

1000—mt — L e

mnnual

10 12

Fig, 10-2-1



@ A lot of ports have changed their pilotage systems Lo Lhe proposed
type (Plén—? or Plan-3) from the Station Vessel System, from the
view point of improved safety, efficiency of port operation and

economy .

For example, the_following ports have changed their Pilotage

systems from the Station Vessels System to the new system.

Table 10-2-2 ©Ports Adopted New Pilotage System

Port | station Vessel Mew System

San Francisco | Sailing Vessel 85' type x 2, Speed 13 kt, Pilet: 10

{usa) 65" type x 1, Speed 13 kt, Pilot: 4
: service every 4 days by turns,
Reported more economical and efficient,
than befecre.
New York New Jersey Service time -2 months
{usa) G/T 988 LOA: 192
Pilot 26
New York Service time -10 months
G/T 779 LOA: 182"
Pilot 38
Chapel Hill G/T: 60, LOA: 64,5 ft
Pilot: 40, Speed 24 kt
Reported thabt the Station Vessels will
be replaced by Chapel Hill type pilot
boats in the future.
A T
Folk Stone Station Vessel Established VTS center on the shore and
(UK} was replaced by transporting pilots by speed motor boats.
VTS center
Rotterdam Spica type x 3 3 spica type boats (cne for inbound and
{Holland} LoA 213', Pilot 24 ea, the other for outhound and the third one

stand-by for emergency or repair)
Recently the cabins of pilot vessels are
not used practically, hecause the pilot
tender boats (IDA: 75’ and 17 1/2 kt} and
helicopters are used properly.

No, of crew: 22 ea,

Pilot boats for sea pilots:

Type LOA Speed No, of
pilot
Spica type 213 fx 24 each
Pilot Vessel x 3
FPilot launch x 4 16 ft
Pilot tender x 4 75 £ 17 1/2 kt

(2) Considering all these factors, it seems that the proposed system

(Plan-2 'and Plan-3) are viable, possible and beneficial to the port

and the pilots.

However, there are many things which should be taken into account



‘pefore a complete shift from the present Station_Vessel System, which

are as follows :

1) Shiting to the new system takes time and should be carried out step
by step because ! 7

() there may be unforeseenable hidden difficulties, and those shbuld

be overcome during the shifting process.
®) familiarization pilots and masters of the ships requires time,
3} Further detailed studies as well as discussions among Indian experts
concerned will be required to proceed to the final stage (Plan-23),
as follows: . 7
(D natural conditions including
-- wave/tidal current condiﬁions in the area of Middleton and Gasper
Channel . ' .

-— giltation and the counter-measures to minimize it in the area of
Middieton and Gasper Channel

-- pondition of the Western Channel

@) the details of the electrical devices

(3} implementation programs

Taking all this into consideration, the final conclusions as the

Team's recommendation is set forth in the next section,



10-3 Conclusions

The following phased plan is recommended by the study team,

Table 10-3-1 Phased Plan

].8tep No., Plan Name Description Supposed Timing
of Implementation

Step -~ 1 “Plan - 4 i} 2 pilot boarding points will be uvsed such as Sandheads and -.1994/95
Gasper Lightships area.
ii) Sandheads area is vsed in the 5W Menscon season by the {Bth Plan)
present Pilot Vessel System and Gasper lightships'area will
be used in smoother seasons by tughoats as under Plan-3,
iii} an approach channel will be established from Sandheads to
Gasper pilot boarding point with navigation aids.
iv) in the mean time, the problems which were discussed before;
should be examined and clarified.
v) the present pilot vessels will be used as a temporary pilot
station anchoring at Sagar Roads

Step -~ 2 Plan -3 i) the pilot boardimg point will be set at Gasper Lightships 1995-2000
' area only.
ii) pilots shall be transported between the shore pilot station (9th Plan)
and the vessel utilizing tug-boat type pilot boats, - '

iii) the approach channel is as same as under Plan-4,

Step - 3 Plan -2 i) the pilot station is on Sagar Island. 200072005
ii) the pilot boarding point is at Sagar Road.
iii) traffic lames will be established and maintained constantly {10th Plan)

as planned
iv) navigation aids will be laid in accordance with IALA'sS
Standard.
a traffic contrel system consisting of kRadar computer,
display and control console and communication devices will

[

v

be installed in the traffic control center.
vi) this system will greatly improve the safety, efficiency and

working environment of pilotage.

Plan—4 : Combination System

{a) Outline of the plan

This is fundamentally a combined system with the current system and

Plan—3.
In the SW Monsoon season, the current system will be carried out by

the present station vessels.
And in the fair weather season, the pilots boarding point should be

shifted to the Gasper Lightship area -and pilots will travel between the

station vessel anchoring at Sagar Roads and the vessels using tug-boat type

pilot boats.



New traffic lanes between Sand-heads and Gasper Lightships must be
established in order to make it possible to transfer the pilot boarding
point upward.

In the meantime, further detailed studies should be carried out to

proceed to the final stage of the pilot system,

{B) Pilot boarding point
1) In the SW Monsoon Season, the same area as under the current system.
2) In the fair weather season , pilots will embark and disembark at the

same area as under Plan-1,

{C} Pilot vessels and pilot boats

1) Pilot vessels
The current station vessels will be used and operation is basically
the same as under the current system;

2) Tug-heoat type beats |
Basically rudder propeller tug-boat type pilot boats will secure safe

embarkation and disembarkation of the pilots.

(D) Traffic lanes

an approach channel will be established from Sandheads to the Gasper
pilot bearding point.

This channel shall consist of an inbound lane, an outbound lane and
the center line, at least. |

Navigation aids will be properly laid as_described.below, and atl’
obstructions in the channel such as wrecks and shallow spots must be
renoved,

as for the appropriate depth of water, this should be studied and

determined in relation to the depth of the upper route and docks,

{(E) Mavigation aids

1) Light buovys ‘
At least & buoys will be laid at the boundary of the traffic lanes.and
at the pilot boarding area,
3 buoys will be laid on the center line, Théese buoys must comply with
IALA's buoyage system, -

They should not only be nighly reliable and easy to maintain, bub they



must also be able to bear strong winds andg high waves during cyclones

and in SW monscon season.
All'buoys should be equipped with radar reflectors.
2) Lightships

The -arrangement of the Lightships is as described in Plan-1,

(F) Shore pilot station

After confirmation of the possibility of the Plan—3, the shore pilot

station will be built on the sagar island.

The arrangenment of the above facilities are as described in Plan-3,

(G) Anchorage

The anchorage will be the same as under Plan-1,
{H) Traffic control system

No particular traffic control system is necessary at this stage, and

the system will be the same as under Plan-3,
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Chapter 11 Formulation of Master Plan
11-1 Calcutfa Dock System (Inclvding Budge Budge District)
11-1-1 Fundamentals of Master Plan

Calcutta Dock System will continue to handle mainly break bulk cargo
and container cdrgo in the future with the exception of some liquid cargo
and dry bulk cargo; such as petroleum products, food grains, fertilizer and
ra& materials for fertilizer,

The total number of fhe current working berths in the Calcutta Dock
System is 32, of which 10 is in XpDi, 8 in KPD2, 9 is NSD and 5 at Budge
Budge, At present,; liguid bulk cargoes are handled at the berths of Budge
apd 1 berth in NSD. They will be handled at the same berths in the future.
Dry bulk cérgoes, especially fertilizer and raw materials for fertilizer,
are now handled at various berths in KPD and NSD, but in the future they
will be handled at the contiguous berihs in order to provide gocd measures
to prevent pollution. Container cargoes and break bulk cargoes are now
handied at multi purpose berths, but in the future they will be handled at
theuexC1usive container berths and the exclusive break bulk berths in order
to heighten the respective cargo handling productivity.

The Calecutta Dock System are very old and the port facilities, such as
wet docks, quays, aprons and transitsheds, and equipment, such as cargo
handling eéuipment aﬁd working vessels and crafts are not always in good
conditions, It is needless to say it is important to keep the existing
facilities and equipmeni in good conditions by repairment and replacement,
However, it is also important to atilize fully the existing facilities
before considering the construction of new facilities.

The Calcutta Dock System is located along the River Hooghly some 200
km_away form the river estuary. Presently, the approaching channel has the
allowable draft of 6.8 m, but CPT intends to improve it to 7.4 m by 1995
and 7.9 m by 2005, by the comprehensive river rrainning scheme.

We took the above mentioned situation into consideration as the

fundamentals to formulate the Master Plan,



11-1-2 Planning Premises

In addition to the above fundamentals of the Master Plan, we placed

the following planning premises to formulate the Master Plan.

(1) Projebt Cargo Volume
€] Liguid Bulk Cargeo

' 0
Import POL {Products) 1,945 ¥ 1000 tons

Export POL (Products) 195
Total POL (Products} 2,140
Inport Edible 0il 285
Other Liquid Cargo - 10
Grand Total 2,495

(@ Dry Bulk Cargo
Import Food Grains 400
ITmport Fertilizer ' 30
import Raw Materials for Fertilizer ©30
Import Salt 1
Grand Total 1,070

(3 Container Cargo

Grand Total 2,235
Loaded Containers _ 175 % 1000 TEUs
Empty Containers 93
Total Containers 268

@) Other General Cargo
®x 1000 tons

Import Other General Cargo 2,475
Export Other General Cargo 435
Grand Total 2,910

(2) Projected Vessel Size

D Ligquid Bulk Carriers _ _ 10,300 DWT
(@ Dbry Bulk Carriers 10, 300
@ Container Vessels | 8,900
@ General Cargo Vessels . 9,400



Parcel Size per Ship

_ @ Liguid Bulk Carriers 1,905 tons
@ Dry Bulk Carriers 9,259
@ Container Vessels 4,835 (580 TEUs)
@ General Cargo Vessels 5,735

(3) Basic Concept to Formulate Alternative Master Plans

The alternative Master Plans will mainly consider the container cargo

terminals as follows,

(D Conservative Alternative (Trend Case)

@ Rather Radical Alternative (Shifting to Haldia Case)

1) Conservative Alternative

. This‘alternative is to handle all potential container cargoes at the
Céléutta Dock System. That is the total forecast container carge in
2004/05, 2,235,000 tons or 268,000 TEUs, will be handled at the Calcutta
Dock Bystem,

2} Rather Radical Alternative

This alternative is to restrict the container cargo handling at some
level, such as the capacity of Berth D of NSD and the present handling
volume at other_berths.. The capacity of Berth D NSD is estimated as 75,000
TEUs by CPT, The cargo volume which was handled at Calcutta Dock System
excluding D NSD was about 35,000 TEUs in 1986~87. This alternative is to
restyict the container cargo handling at this level. The cargo volume is
just the same as the project container cargo volume in 1994-95, 1In other
_words, this alternative is to limit the increase of container cargo at the
1994-95 level.

The forecast caontainer volume in 2004-05 is 268,000 TEUs. Then
158,000 TEUs would be transferred to the Haldia Dock System, and only
114,000 TEUs.would be handled at Calculta Dock System,



11-1~3 Alternative FPormulation

By

berth allotment to respec

taking the improvem

tive cargoes into consideration, we formulate the

following alternatives.

in 2004705

{Congervative Plan)

ent of cargo handling productivities and the

- —
Container Berth Dry Bulk Berth Geperal Cargo Berth Lost Cost due to
_J vessel waiting
x 1,000 tons % 1,000 tons % 1,000 toas
Cargo Volume 2,235 1,970 .?,910
{268 x },000 TEUs)
No. eof Vessel 116 507
1,266 0.317 1,389
—- == = e g -
Bo. of & Prod. Ya Ko, of B Prod, Hg Mo, of B Prod. Wg
TEUs/hour day . , tons/hour days tons/hour - days
Alternative 1} 4 20 ¥ 4 1,728 1,0 | 1B 690 1.2 1,083} Long Waiting
}Time for Dry
2 4 15 0.8 4 " " 18 " " 1,267} Bulk Carriers
3 s 26 0,2 5 B 0.%0 17 - 2.4 | 1,320 Long Waiting
]Time £or General
4 4 15 0.8 5 " " 17 " " 1,504 ] Cargo Cacriers
5 5 m 0.2 4 " 4.0 1? - " 1,608 | Long Waiting
' ] Timg
& 5 15 0.8 4 " » 11 " " 1,654
—
The average waiting time of dry bulk. carriers of alternatives 1 and 2
seems to be too long, and the average waiting time of general cargo vessels

of alternatives 3 and 4 seems to be too long.

both vessels of alternatives 5 and 6 seems to be Loo long.

it is impossible to increase the productivity of respective berths,

the average waiting time of

would be necessary to construct some new berths,

In 20G4/65

{Rather Radical Plan)

Cargo Yolune

to, wf Vesse

F]

Aiternativel

Accordingly,

if

it

Container Berth Dry Bulk Barth
x 1,000 tons " x 1,000 tons
317,351 ‘1,070
{110 x 1,000 TEUs)
1 190 116
2.5198 0,317
No. of B Prod. Wg tio, of B Prod. w
TEUs/hour day | tons/hour day
3 2T 0.06 5 1,738 ©.58 |
2 3 15 0.12 5 " "
3 3 10 0,98 5 " .98

Geaeral Cargo Berth

x 1, 0_00 tons

2.910
507
1,389
Ho, of B - Pred. W
tons/hour day |
18 600 .z ] 697
19 " » 2 &
18 - 2.4 811 ()

Lost Cost due to
vessel waiking
e —

although the lost cost of alternative 1 is the lowest, a productivity

of 20 TEUé/hour without gantry cranes is not 5o easy.

is the best selection.

— 68

Then

alternative 2



By

taking the site of container berths into consideration, we

formulated the following 4 alternatives.

@

@ .

@

®

®

Conservative Alternative 1 (PFig, 11-1-1)

Liquid Bulk 1B 1,925 tons/day at C of NSD
Cargo
Dry Bulk Cargo 5B 1,728 tons/day at A, B of NSD
{(per working time at berth) ard 6, 8 of KPD1
and 23 of KpDl
Internaticnal 48 15 - 20 TEUs/Hour at D of NSD and
Container Cargo 28, 29 of KpD2
and 1 New Berth
Inland Water 1B at Garden Reach
Way Container Jdetiy
Cargo
General Cargo 188 600 tons/day at other berths
(per working time at bexrth)
Conservative Alternative 2 (Fig. 11-1-2)

Liguid Bulk 13 1,925 tons/day at ¢ of NSD:
Cargo
Dry Bulk 58 1,728 tons/day at A, B of NSD
Cargo and 6, 8 of KppDl
and 23 of KPD2

Container 4B 15 - 20 TEUs/Hour at D and 4, 5 of
Cargo NSD and 1 New

) Berth
Inland Water 1B at Garden Reach
Way Container Jetiy
Cargo
General Cargo 188 600 tons/day at other berths

Rather Radical alternative 1 (Fig. 11-1-3)
e container cargo handling to the

158,000 TEUs,

This alterndtive is to restrict th

volume of 110,000 TEUs, The rest of the containers,

would be transferred to the Haldia Dock System, but a volume of

62,000 TEUs containers would have to be carried by barges back to

the hinterland of the Calcutta Dock Systenm. If the retransferred

carge were handled at the Calcutta Dock System, it would be

necessary to prepare a_Container Perminal for the Inland Water Way



transport., The site of the Inland Water Way Terminal could not be
inside NSD and KPD aécording to the above plan.. Then the IWT

terminal would be located at Garden Reach Jetiy,

@O Liguid Bulk 18 1,925 tons/day .at ¢ of NSD

Cargo
@ Dry Bulk 53 1,728 tons/day _ at A, B of NSD
Cargo {(per working time at berth) and %, 8 of KPDI

and 23 of KPD2

# International 3B 10 - 15 TEUs/hour at D.of_NSD and
Container Cargo 28, 29 of KPD2

(j Inland Water 1B .at Garden Reach
Way Container Jetty
Cargo

& General Cargo 188 600 tons/day at other berihs

® Rather Radical Alternative 2 {Fig, 11-1-4)

(D Liquid Bulk 18 1,925 tons/day at C of NSb
Cargo :

@ Dry Bulk 58 1,728 tons/day at a4, B of NSD
Cargo ' and 6, 8 of KpDl

and 23 of KPD2

4 International 3B 10 - 15 TEUs/hour at D, 5 and 4 of
Container Cargo NSD

@) TInland Water 1B at Garden Reach
Way Container Jetty
Carqo

(& General Carqo 188 600 tons/day at other berths

=70
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Merits

Demerits

Alternative 1

@ On the back side of container
perth in KPb2, sufficient land
for container yard is available.

® 1t is easy to convert general
cargo berths to container berths,

@ One new berth must be constructed
@ Container herths are allocated
separately, and the operation
control mast be divided,
@ The locaticen of container berths
at KPD2 is the most inper side
of KPD2, and container vessels
must pass through 2 bridges and
narrow water ways.
@ The width of the chanuel in front
of 27-29 KPD is only 100m, but as
the container berths have compara-
tively high productivity and the
frequency of berthing becomes
rather high, the width of the
channel is rather narrow in
comparison with the average vessel
length over all.
The proportion of the vessels
which use KPD will be more than
that at NSD,
Some difficulty of connecting
IWT and the container vessel
terminal is likely.
The increase of traffic to the
hinterland is projected.

&

®

@

Alternative 2

M It is easy to converit general
cargo berths to centainer berths.

@ It is easy to connect the IWT
with the container vessel
terminal,

@ Operation control is easy
‘pecause container berths are
concentrated in NSD,

@ Same as i of alternative 1.

@ Same as 7 of alternative 1.

@ The avallable area for the
container yard is small.

@ In order to get a sufficient area
for the container yard, the
labour hcuse at the back of the
boundary wall must be removed.

Alternative 3 | (M Effect to decrease traffic load @ Same as 2 of alternative 1,
to hintérland is expected. @ Same as 3 of alternative 1.
@ Same as 1 of alternative 1. @ same as 4 of alternative 1,
@ Same as 2 of alternative 1. @ Same as 5 of alternative 1.
@ Effective use of existing ® Same as 6 of alternative 1,
facilities.
Alternative 4 | @ Same as 1 of alternative 3. @ Same as 3 of alternative 2.
& Same as ¢ of alternative 3. @ Same as 4 of alternative 2.
(@ Ssame as 1 of alternative 2.
@ Same as 2 of alternative 2.
5 Same as 3 of alternative 2.

Taking. into ©

seems to be recommendable.

onsideration the above merits and demerits, alternative 4




11-1-4 Cargo Handling System

The study in this section are carried out for general cafgo {except

bulk) and containers only.

The recommendable cargo handllng systems ar so follows,

1) General cargo
o Combination system of the quay side crane, ship gear and mobile

crane for the handling from/to ship

a To introduce the unit load system (such ad Pallet/Forkllft) at

apron, between apron and storage area.,

o To introduce the mobile crane system at some open storage yard,

2} Containers
0 To use ship gear for handling from/to ship.

o To introduce rubber tyred transfer crane system at the terminal.
11-1-5 Required Scale or Cargo Handling Equipment
Reguired cargo handling -egquipment -in future'are-plahned debend.on the

recommendable cargo handling system and it is shbwn-in'Table. The table

includes both of the Master Plan and Short-—term Develépment Plan.
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11-1~6 Reguired Scale of Storage Facilities

{1) Classification of Commoditywise Cargoes by Storage Facility Type

_ We classified the commoditywise cargoes by storage facility type from
the information obtained from CPT, We assumed that the classification
pattern by storage facility type does not change in the future,
Accordiqgly, the classification of commodity wise cargoes by storage

facility type can be obtained as follows.

(at Present)
. X 1000 tons

Sheds Use Yards Use Container
Import 864,7 1,032,3 218.0
Export 3140 206.8 205.,0
Total 1,178.7 1,239.1 423,0

(in 1994/95})
x 1000 tons

Shéds Use Yards Use Contaliner
Import 729.2 1,050.8 580.0
Export .160.2 128.8 530.,0
Total 889.4" 1,179.6 1,1%10.0
(in 2004/05)
Sheds Use Yards Use Container™ 1000 tons
Import 1,059,3 1,415.7 599.0
Export 236,2 128.8 318,0
Total 1,295,5 1,544.5 917.0



(2) Allocation of Cargoes by Storage Fac

ility Type .ta.Districts of Ports -

according to the berth allocation of géhéral cargo berths to

respective districts,

as follows,

the allocated cargoes to .the respective districts are

{Unit: tons)

s Sheds Use Yards. Use - Container @
District 1995 [ 2005 1995 2005 ig95 | 2005
] tmport | 115,105 1ﬁ6,550 165,9161 235,950 —7580,000 599, 500
NSD Bxport | 25,295| 39,367 20,337] 21,467 530,000 | 317,500
rotal | 140,432 | 215,917 | 186,253 257,417 | 1,110,000 | - 917,000
Wwost side| Tmport | 153,516 | 176,550 | 221,221 235,950
of kppl |Export | 33,726| 39,367 27,116| 21,467
Total | 187,242 215,917 | 248,337 257,417
Bast sidej Impoxt 191;555 294,250 | 276,526| 393,250 o
of KPDL |Export | 42,157| 65,611 33,895 35,778
rotal | 234,052 | 359,861 | 310,4211 429,028
Tmport | 268,653 | 411,950 | 387,137 550,550
KPD2 Export | 59,021| 91,856 47,452] 50,089
Total | 327,674| 503,806 | 434,589 .600;639

{3) Calculation Methodology of Required Area

The required area can be calculated by'the following forhula.

where

A

N x
R xwzxa

C

: Reguired area of storage facilities

: Cargo Volume

: Peak rate

: Average number of usage per year

where da

: Average dwell time




‘w3 Unit cargo weight per m?

« : Available area rate

{4) Required Area for Respective Facilities
By taking the above-mentioned general cargoes and the required open
stofage yard area for dry bulk cargoes into consideration, the required

area for respective facilities can be obtained as follows,

(Unit : m?)
- Sheds Use Yards Use . Container Yard
District . .
1995 2005 1995 2005 1995 2005
N_SD ) _ 8,933 13,725_ 10,470 114,626 {11,923 slots! 2,727 slots
West side ¢ 1s2) ( 229) (1,982) (4,929)
of KpD1 11,914 | 13,7251 13,959 | 14,629
East’ Side
7
of KPDI 14,893 | 22,875 | 17,450 | 24,378
KPD2 ' 20,8491 32,025} 26,955 | 34,128 |
Total 56,589 | 82,346 | 73,486 | 87,758

The obtained layout plans at respective district are as follows,

#8] —_—
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11-1-7 Port Traffic Facililties

(1) Railway Systems

1) Prenises

2)

{2)
1)

al

b}

c)

d)

The required number of reception tracks, departure tracks and
loading tracks arvre calculatéd on the assumption that the arrival
rate of the rakes follo&é a-ﬁoisson distribution and the service
rate follows an expohentja] diétribution. _

Block rake loadlng Lermlnal will be” requ1red at EJC yard,

T lmprove the railway operatlon most railway cargo will be shlfted
to the aforesaid 1oadlng terminal.

Requirement for the quay side tracks is expected to gradually

decrease and those tracks would be ellmlnated mostly by 2005,

Facility Requ1rement up te 2005

al

)

o),

Block rake loading terminal
The required number of reception tracks and leoading tracks up to

2005 are as follows. .

500,000 tonnes

Totai'handling volume
rull rake loading tracks : 3 iines

Full rake reception tracks : 1 lines

Container terminal

Total handling volume 14,100 TEUs

prs

Loading/unloading tracks :
3 lines (Full rake}
Reception/departure tracks :

Quay side tracks

Most quay side tracks would be eliminated.

Road Systems

Premises

a)

b)

Trafflc wvolume generated from each dock in 2005 are as follows
shown in Flg. 11- 1—9

The numbers of queuelng trucks durlng rush hour at KPD 1 and 2 are
estimated on the assumptlon that ™ the arrival rate of the" ex1t gates
follows a poisson distribution and the service rate follows an

exponential distribution,

88—



¢) For the port related trucks two parking  area shall be developed
outside docks, one for KPD and one for NSD,

d} Second Hooghly River Bridge will be opened for traffic up to 1995,

Fig, 11-1-9 Hourly Traffic Volume in 2005

"2) Facility Requirements (ref. Fig. 11-1-10}
a) Major roads to be improved

in order to ease the congestion on the roads, especially on
Cifcu}arrGarden Reaéh_Road, we propose following improvement.

Up to 1995 ¢ New roads

1) ﬁinkagg between NSD (conversion of the C,G.R.R.) and Sonapore

Road
2) Liﬁka@e bétWéen Sonapore Road and Remount. Road
: Widening/improvement
1) Swing Bridgé on Garden Reach Road
2).Hasting Bridge on Garden Reach Road

3) Sonapore Road and Hoboken Road

4) Hide Bridge

—87—



Up to 2005 : Widening/improvement
1)} Katapukur Read

2} Eastern Boundary Road

3) Satya Doctor Reoad

4} Hide Road

5) Flyover bridge on Hoboken Road

6} Replacement of Bascule Bridge on Circular Garden Reach Road

b) Queueing space at the exist gates
In order to ease the congestion around the dock gates, we propose

that each gate have two exits and gueuweing spaces for 5 - 10
tracks.
¢} Parking facilities for trucks

The reguired parking spaces for port related trucks are as follows,

KPR : 22,500 m2

NSD : 14,000 m2

—==——= ; Widening/lmprovesent

™~

A1

.'-."-%-\_' -t

Fig, 11-1-10 Major rocads and parking to be improved/developed

—88—



11-8 Proposed Land Use Plan

The required areas are summarized as follows,

o

@

@

)

The area, which is now used for labour residences, at the back side
of No., 4 and No.5 berths NSD must be required for container yards
inside the dock boundary,

The'aréas, which are now used for labour residences, at the back
side of No. 27 and No, 28 berths, and No, 24 and No, 25 berths KPD2
must be required for storage area for general carqgoes,

The areas at the east and west side of KPD1 inside the dock
boundary inside Lhe dock boundary will be used for port functions
in the future.

The areas at the west side of KPD2 will not be required for port
funct;bns.

Three parts indicated by @ & and @& on the figure will be
required for parking spaces,

The parts indicated by (O @ and @ on the figure will be
requiréd for present wntilization.

The part indicated by @ on the figure, Dhobitalao Container Yard
will be required for empty container pool.

The pért indicated by @ on the figure will be rendered to city
functions.,

The part indicated by @ and @ on the figure will also be

rendered to city functions.
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11-2 Haldia Dock System

1. The accessible draft

at Haldia 1s assumed based on th figures

presented by the counterparts, i.e. 10.67 m in 2005 as against 8.6 m at

present,

2. Berth Determination

The required number of
determined as follows based
berth occupancy criteria as

theory.

The layout is presented

berthing facilities by commodity in 2005 is
on the conventional estimation method using
well as a computer simulation using gueuing
in Fig. 11-2-1,

Table 11-2-1

Commodity _ Master Plan {Year of 2005)

p.O.L 1. restrengthening of the existing jetty
{87,000 DWT)
2. construction of the 2nd oii jetty {150,000 DWT)
3. one shifting berth

4, increase of pumping rate

Ceal 1.

one cozl berth with the effective handling rate

of 610 TPH x 2

2, one converted coal berth with the effective handling

rate of 480 TPH x 2

Fertiliser/ 1. one existing phosphate berth

Raw material 2. 3-shift handling

one mechanised c/coal berth converted from general

and Containers

Coking Coal 1.
cargo berth with the rated handling capacity of
700 TPH x 2

General cargo "1, two general cargo berths {one existing)

2. one multi-purpose berth

3, three container berths

Additionaly, the followings are also propos

1).Berthing facilities for working crafts both inside and

dock

2) Waiting perth to improve the lock

3) Truck terminal

ed;
outside the

productvity



New Facilities : @

Improvement

% Dredging

 Haldia Dock Complex 2005

Fig." 11-2-1 Master Plan (Proposed)
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3. Up to 2005, a 2nd lock entrance will be required, In addition,
 productivity improvement by upgrading tug fleet and berthing masters

numnber, etc, will also be regquired,

4, Handling Eduipment

' a) Coal _
At the coal berth, the losstime of the tippler will be reduced by
50% through of improved maintenance and crushing,
A 'Foulder Removal Equipment for coal will be provided at the ore

bérth.

After the above items are achieved, the port will have sufficient
facilities to smoothly handle the forecast cargo volume

(4,150,000t}.

b) Cékihg Coal
The mechanisation of the existing general cargo berth is required
to.handie 1.8 million tonnes of coking coal. The regquired handling
system is comprised of:

Unloader : Luffing crane with grab bucket 2 x 700 TPH

Belt Conveyer 1,400 TPH
Stacker/reclaimer 2 units
Stowage yard . 150,000 m?

The layout is presented in Fig, 11-2-2,
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¢} Container Terminal
Two qhéy cranes per berth are required,
among a variety of vyard handling systéms currently adopted in the
wqud suéh as the transfer crane system {rail, rubber tyred)},
chassis system,

straddle carricr system, front

forklift systen,

" loader system and others, the rubber tyred transfer crane ({with
tractoi/trailers) system is recommended for Calcutta and Haldia.
The required scale of tﬁe equipment is presented in Table 11-2-2.

The layout of the container terminal is presented in Fig, 11-2-3,

Table 11-2-2

S Year 199471995 2004/2005
Equipment Existing Réquired Procurement | Required | Procurement
{Initial) {Initial)

Qday.Crane 1 4 3 8 7

Transfer crane 1 ' 1. 0 3 2
(rail)

Transfer crane 0] o 9 16 7
(rubber}
Fork-1ift '

2.0 t 0 16 16 E3] 15

3.0 t 8 9 1 17 8

5.0 t 0 1 1 5 4

10.0 t 0 0 0 0 0

45,0 t 0 1 1 1 0

Mobile crane

10,0 t 3 o 0 0 0

16.0.t 0 o 0 0 0

30,0 t 0 0 0 0 0

Chassis . 5 43 38 85 42

Tractor 4 20 16 37 17

Truck-scale 0 2 2 4 2

— 47—



" Finger Jetty |

Coking Coal Berth Geperal Cargo.Berth
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54 Craft/Vessels

The required floating craft/vessels for Calcutta and Haldia Dock

Systems in the future are planned as presented in Table 11-2~3, The table

includes both of the Master Plan and Short-term Development Plan, so as Lo

indicate the'orderly timing. of the procurement towards the future,

6, Port Traffic Facilities

A1) Réilway_éystem

'1) Premises '

a)

c}

d)

Therrequiréd number of reception tracks, departure tracks and
loéding_traéks are calculated on the assumption that the arrival
rate of the rakes follows a poisson distribution and the service
réte follow an eﬁpohential distribution.

Container movement in Haldia is expected to increase after
completioﬁ of the new ICDs expansion of Guwahati ICD.

Tippler efficiency will be improved by increasing the number of
tipplers and/or reinforcing the capacity.

Mechéﬁical loading facility for coking coal will be developed by
1995. 

A.direct link line will be developed between the coal departure

tracks and the coking coal loading terminal.

(2) Facility.Regquirement

)

'b)

Container Perminal

The required number of reception tracks and loading tracks up to

'_2005 are as follows.

Totalrhandling volume : 69,500 TEUs
Receptibn Tracks : 1 line
Loading/unloading Tracks : 3 lines
Depaiture Tracks : 2 lines

Coal Terminal
Potal handling volume D 4,150,000 tonnes
Reéeption Tracks ) : 4 lines

Departure Tracks 7 lines
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c) P.O.L.

Total handling volume

Reception Tracks -

Departure Tracks

d} Coking Coal
Total handling volume
Loading Tracks

Departure Tracks

1,715,000

-

5

6

+ 1,800,000

~102—
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Table 11-2-3 Floating Equipment .
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Chapter 12 Formulation of Short-term Development Plan

12-1 Calcutta bDock System {Including Budge Budge:Disttict)

12-1-1 Plamning Premises

{1) Project Cargo leume
. Liduid Bulk Cargo
Dry Bulk Cargo

Container Cargo

® 686 e

Other General Cargo
(2) Projected Vessel Size
Liquid Bulk Carriers

Dry Bulk Carriers

Container Vessels

®ee e

General Cargo Vessels

12-1-2 Alternative Formulation

f 216 %1000 tons
' .

610
1,110 (110 x
2,210

Vessel Size
'10,300 DT
10,300
'8,900
9,400

000 TEUS

Parcel Size

'6,405 tong -
8,024
3,885
4;785

{385 TEUs)

By taking the improvement of cargo handling productivity into .

consideration, the alternatives of berth combination are as follows. |

In 1994/95
Cactainer Berth- Dry Bulk Berth - * General Carqo Berth Lost Cost due to .- -
: . . : . B | vessel waiting - =~
| . - - -
x 1,060 tons x 1,000 tons x 1,000 tons
Cargo Volume 1,110 510 2,210
(110 x 1,000 TEUs) - vesoels vessels
No. of Vessel 88 6 AB2
1 0,784 0.208 1286 L
Wo. of B Prod, W3 Ho, of 8 ¥red. Vg Ho. of B Prod. w
. _ TEUsfhour  day tons/houx day © rons/day day |
Alternative & 4 15 0.02 ] 1,150 0.6 18 a9 NEL YN
2 4 10 0.13 4 " - 18 Com " 329
3 4 15 a0z 3 " 3.2 19 " 0.3 357 . Long Waiting .{ -
Time fof Dry
4 4 16 0.13 3 - = 19 o " 377 Bulk Carriers
5 3 15 6.1 4 4 0,6 19 » - 195 O
] 3 10 Q.7 4 - " 19 = n 295 O
1 2 15 0,9 4 - " .20 - a4 {are

—i04—




Judging from the average waiting time, the above alternative % or 6
seems to be suitabie.

For container cargoes, No. D berth NSD should be used. “The other 2
nedessary'bertﬁs should be located in NSD or KPD2 by taking into
cbﬁéideration the availability of land use. The demand of TWT is some
20,200 TEUs and it seems to be less than the cargo volume which need to
construct a independentLIWT berth. Accordingly, the side of No. D berth of

. NSD shall be used for IWT containers,

The alternative of Short-term Development Plans are as follows,

@ Alternative 1 (Fig, 12-1-1)

(D TLiguid Bulk 1B 1,925 tons/day at € of NSD
Carqgo
& Dry Bulk Cargo 4B 1,150 tons/day at A, B of NSD

and 6 of XKPD1l
and 23 of XPD2

@ International 38 10 - 15 TEUs/Hour at D, 28 and 29
Container Cargo of KPD2
@ . General Cargo 198 492 tons/day at other berths

@ alternative 2 (Fig. 12-1-2)

(I Liquid Bulk 1B 1,925 tons/day at C of NSD
Cargo '

@ Dry Bulk 4B 1,150 tons/day ' at A, B of NSD
Cargo and & of KPD1

and 23 of KpD2

€) International 38 10 - 15 TEUs/Hour at D, 5 and 4 of
' Container Cargo NSD
@ ‘General Cargo 19 492 tons/day at other berths -

As fof the alternative Short-term Development Plans, alternative 2 is

* recommendable,
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12-1-3 Port Traffic Facilities

(1) Railway Systéms

1) Premises

23}

al

b)

cl

a)

e)

The required number of receptlon tracks, departure- tracks and
loading tracks are calculated on the assumption that the arrival
rate of the rakes follows a poisson dlstrlbutlon and the service
rate follows an exponential dlstrlbutlon. '

Block rake loading terminal will be required at EJC yard,

Before developing the aforesaid loading terminal, operatioﬁal
problems in loading/unloading trucks and wagons and tfansportation
in the Dock systems should be identified, - .

To improve the railway- operatlon most rallway cargo w111 be shifted
to the aforesaid loading terminal. '

Reguired for the quay side tracks is expected to gradually decrease
and most quay side tracks except those at KPD- 2 and NSD A, B would.

be eliminated.

Facility Regquirement up to 1995

al

b)

Block rake loadinq terminal
The required number of reception'trécks and ‘loading tracks .up to
1995 are as follows,

Total handling volume 200,000 tornds

Full rake loading'tracks : S 2 liﬁes

Full rake reception tracks : 1 lines

Container terminal

.

Total handling volume i 22,000 TEUs

Loading/unloading tracks : L _
- . . 3 lines (Full rake)

Reception/departure Lracks o c :

¢) GCD vyard

10 — 12 tracks would_reﬁain thrOugh”1995.

d) EJC yard

T fully electrifiéd reception tfacks, 7;top electrified

departure tracks, 3 sorting tracks and 2 tracks for loco movement
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would remain Lhrough 1995,

e) Quay side tracks

Quay side tracks at KPD-2 and NSD A, B would remain through 1995,

f) Locomotives
At least 8 locomotives would be necessary,
It is recommended to replace four old locomotives with two of

5,000 ton capacity and two of smaller capacity for 9th Plan.

{2) Road Systems
1) Premises
' a) Traffic volume generated from each dock in 1995 are as follows

shown in Fig. 12-1-3,

Hourly Traffic Volume in 1995

Fig, 12-1-3

b} The numbers of queueing'trucks during rush hour at KPD-1 and 2 are

estimated on the assumption that the arrival rate of the exit gales

follows a poisson distribution and the service rate follows an
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exponential distribution. _ _
c) For the port related trucks two park1ng area shall be developed
outside docks, one for KPD and one for NSD

d) Second Hooaghly River Bridge will be'opened for traffic up to 1995.

2} Facility Requirements
a) Major roads to be improved
Tn order to ease the congestion on the roads, especially on

Circulay Garden Reach Road, we propose following improvement,

Up to 1995 : New roads

1) Linkage between NSD (conversion of the C.G.R.R.).énd”Sonapore

Road 5 | .
2) Linkage between Sonapore Road and Remount Road
: Wldenlng/lmprovement

1) Sw1ng Bridge on Garden Reach Road

2) Hasting Biidge on Garden Reach Road

3) Scnapore Road and_Hoboken Road

4) Hide Bridge | N

b} Queveing space at the ex1st gates
In order to ease the conqestlon around the dock gates, ‘we propose
that each gate have two ex1ts and queuelng spaces for 5 - 10

tracks.,

c} Parking fa0111tles for trucks R :
The reguired parklng spaces for port related trucks are as follows.
KPD : 15,000 m2 o
NSD : 10,400 m?-
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12-2 Haldia Dock System

1. The accessible draft at Haldia is assumed based on the figures
presented by the counterparts, i.e. 9.3 m in 1995 as against 8.6 m at

. present. .

2. Eerth Determination

The required number of berthing facilities by commodity in 1995 isg
'dete;mined'as follows based on the conventional estimation method using
berth occupancy eriteria as well as a computer simulation using gueuing

theory., The layout.is presented in Pig, 12~2-1,

Table 12-2-1

Commodity Short-term Plan {Year of 1995)

P.O.L 1, restreng thening of the existing jetty
(87,000 DWT)
2. Construction of the Z2nd oil jetty (150,000 DWT)

3. increase of pumping rate

Coal 1. one coal berth with the effective handling rate
of 610 TPH x 2
2. one converted coal berth with the effective handling

rate of 480 TPH x 2

Fertiliser/ 1, one existing phosphate berth
Raw material 2. 2-shift handling
Coking Coal 1. one mechanised c/coal berth converted from general
. cargo berth with the rated handling capacity of
700 TPH x 2
General cargo 1. one general cargo berth {existing)
and Containers 2, one multi-purpose berth

3. one container berth

Additiornially, the followings are also proposed;
i) Berthing facilities for working crafts inside and cutside the dock

2) Waiting Berth to improve the lock productivity
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% Drgdging

‘Haldia Dock Complex 1995

Fig. 12-2-1 Sh_é_rt Term Development Plan
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3. Lock Entrances

Up to 1995, a need for a ?nd lock entrance would emerge,

Otherwise, productivity improvement by upgrading tug fleet and

berthing masters number, etc. as well as night navigation enabling

calling/dispatch of vessels is imperative,

4, Haﬁdling Ecpui pment:

a}

b)

<)

Coal
At the coal berth, the losstime of the tippler will be reduced by
50% through of improved maintenance and crushing,

A feeder and crusher for coal will be provided at the ore berth.

‘After the above items are achieved, the port will have sufficient

facilities to smoothly handle the forecast cargo volume

(4,150,000t ).

Coking Coal

The mechanisation of the existing general cargo berth is reguired
to handle 1.8 million tonnes of coking coal. The required handling
system is comprised of:

Unloader : Luffing crane with grab bucket 2 x 700 TPH

.Belt Conveyer 1,400 TPH
Starker/reclaimer 2 units
Stowage yard 150,000 m?

The layout is presented in Fig. 11-2-2,

Container Terminal
Pwo Guay cranes per berth are reguired,

among a variety of yard handling'systems currently adopted in the
world such as the transfer crane systefi (rail, rubber tyred),

chassis system, straddle carrier system, forklift system, front

icader system and others, the rubber tyred transfer crane ({with

tractor/trailers) system is recommended for Calcutta and Haldia,

The required scale of the equipment is presented in Table 11-2-2,

The layout of the container terminal is presented in Fig, 11-2-3,
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(1)
1}

(2)

Craft/Vessels

Refer to Table 11-2-3,

Port Traffic Facilities

Railway System

Premises

a)

c)

d)

e)

The reguired number of reception tracks, departure tracks and
loading tracks are calculated on the assumption. that the. arrival
rate of the rakes follows a poisson distfibution and the service
rate follow an exponential distribution..

Container movement in Haldia is expected to increase after
completion of the new ICDs expansion of Guwahati ICD,

Tippler efficiency will be improved by increasing'the number of
tipplers and/or reinforcing the capacity.

Mechanical lcading facility for coking coal will be devéloped by
1995,

A direct 1link line will be developed between the ceal departure

tracks and the coking coal loading terminal,

Facility Reguirement

a) Container Terminal

The regquired number of reception tracks and loading tracks up to

1985 are as follows.

Total handling volume : 11,200 TEUs
Reception Tracks s 1 line
Loading/unloading Tracks s 1 line
Departure Tracks H 1l line
b) Coal Terminal _
Total handling volume : 4,150,000 tonnes
Reception Tracks : "4 lines
Departure Tracks : 7Iiines
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<)

a)

e)

P.O.L.
Total handiing volume
Receplion Tracks

Departure Tracks

Coking Coal
Total handling volume
Leoading Tracks

Departure Tracks

Locomotives

Al least 7 locomotives would

1,280,000
4
5

1,180,000
1
4

be necessary,

tonnes
lines

lines

tonnes
line (Full rake)

lines

It ‘15 recommended to place three locomelives of 5,000 ton capacity

- for coal rakes for 9th Plan,
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' Chapter 13 Prellmlnary Design and Cost Estimate
' 13-1 Design Condition

.Main_design conditions of the structures for the Development Plan are

summarised as follows;

Design Conditions

Calcutta Haldia

Tidél Range H,W, L, + 4,88 n H.W.L, + 5,01 m:
M,W,L., + 3,19 m M.W,L. + 3,23 m
L.W,L, + 1,68 m  L.W,L, + 1,34 m

Surcharges at Wharves For Container 3.0 t/m?
' For Others 1.0 t/m?
'Berthinq Velocity : 0,15 m/sec
Seismic Coefficient 0,05
& ]
' Lifetime of Structures 30 years

As for the. structural type of guaywall, steel sheet pile, steel pipe
;plle and monollth concreue types are examined and compared from the
'v;ewp01nt. of soil condltlons, local conditions such as availability of
‘constructlon materlals/equ1pment & labour-force and construction cost.

The conclusion is that the monolith concrete type is the most

}suitable.
13-2 Construction Schedule

Tne WOIklng schedules of wvarious prOJegts in the Master & Bhort-term

;Plan are shown in Table 13 1-1 & 113~1-2.
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13-3 Construction Cost

Premises _
Price ; Prices are expressed in Indian Rupees based'on 1988 pricéé.
Exchange Rate + The exchange raﬁe is calculated as '
$ 1,00 =.Rs 13.50 = J ¥ 135.0 -
Duties & Taxes ; Customs dutles on imported constructlon materlals
' and equlpment are not 1ncluded in cost estlmatlon.
(P]ease refer to descrlptlons in next page show1nq
in cases of assuming Auties.)
Sales tax of 9 % in local currency is assumed.
Contingency ; A physical contlngency_of_lo % is assumed.
No price contingency is assumed.

Others ; To take advantage in the local conditions.,

Short—term Plan

The construction cost of the Short-term Plan up to 1995 based on the
above mentioned premises is 3,292,3 Million Rupees (approx. 244 Million

U5%)., Details of main facilities to be developed are shown below,

"Unit : Million Rs,

Calcutta Dock System Amount ' _ Uote
Road Works including Bridges 55.3 Replacement & Widening.
Railway Works 80.9 Loading terminél 1Dcom0tives
Rehabilitation Works 306.4 Pavement in port areas etc.
Container Freight Station 29.6 At NSD No. 4 & 5
Cargo Handling Equipment 331.7 Transfer cranes, mobile'cranes
Port Service Vessels . 270.0 Tug-boats.etc.

Sub—total 1,073.9

Haldia Dock System

Container Berth 200m 170.0

Multi-purpose Berth  220m 187.0

Yard Works 197.2 For container etc,

Railway Works 120.6 Yards, locomotives-

Other Facilities 85.4 Jetties, workéhbp etc.

Capital bredging . 22.3 Baéin & Berth front

Cargo Handling Equipment 358.3 Quay cranes etc.

Port Service Vessels 526,3 Dredgers, tug- boatq etc.
Sub-total 1,607,1
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Channel Navigation System 172,5 Modernization of pilotage

Others (E/S & Contingency) 378.8

Grand Total 3,292.3

of which the local & foreign portions are;
Local portion Rs, 1,855.3 Million {56.4%)

Foreign portion Rs. 1,437,0 Million (43.6%)

The construction cost of Master Plan upto 2005 is

Rs., 7,881.2 Million

of which the local & foreign portions are;
Local portion Rs, 4,640.4 Miliion (58.9%)

Foreign portion Rs. 3,240,8 Million (41.1%)

Main facilities in this phase are additional 3 container berths at

Haldia, cargo handling equipment & port service vessels at both ports etc,

.Assuming 90% of customs duties on imported construction materials and
equipment, exXcept the floating eguipment, construction cost will be

estimated as follows;

Short-term Plan upto 1995 Rs. 3,610,2 Million

of which the local & foreign portions are;
Local portion Rs, 2,166.2 Million (60,0%)

Foreign portion Rs. 1,444.0 million (40.0%}

Master Plan upto 2005 Rs. 8,972,2 Million

of which the local & foreign portions are;
Local portion Rs. 5,705.2 Million (63.,6%)

Foreign portion Rs. 3,267.0 Million (36.4%)

* Remarks; All costs excluded items which are CPT's own expenses for winor
¥

equipment, belonging s to another authority's expenditures and

etc.

on going projects such as by ADB & OECF,
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Chapter 14 Recommendations on Port Management and Operations
14~1 Realization of the Functional Allocation

Based on the analysis of the functional allocation betWeen'CalcﬁLta
and Haldia, It is recommended by the.feam thai a'fu;l~fledged'éontaiﬁer
terminal should be established at Haldia in order to make Haldia more
attractive for future container traffié.

The following points would be advisable from the viewpoint of the port

management. and operations so as te realize this recommendation;

1) to establish an autonomous operating unif which has entire
responsibility for container handliﬁq operétions throughout the
Haldia Container Terminal (hereinafter refer;ed as HCT),

2) to secure a reliable telecommunication system within the Haldia
Dock System and between Haldia and Calcutta, and .

3) to install a bomputer—based container handling system at HCT.
14-1-1 Autonomous Operating Unit

Establishment of an autonomous unit for the container handling

operation would be advisable in order to realise the following points;

1) to maximize the utilization of the container terminal, and
2) to meet the port users! reguirements which are particularly

regquested at Haldia.

Taking into consideration the huge amount of iﬁvestment, establishment
of an autonomous unit for container handiing aperation ﬁouid be recommended
in order to maximize the full utilization of the full*flédged.HCT.

The functions of the container term}nal which woﬁld Be covered by HCT

are summarized as follows;
1) Yard Operation : Yard Stacking, In-yard Movement, CFS Container

- Control

2) Gate Operation : Receiving/Delivery, bamage - Check, ‘Weight Check
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3} Loading/Unloading Operation : Stowage Planning, Pquipment
Deployment
4) CFS Operation : Receiving/Delivery of LCL Cargo, Stuffing/Unstuffing

14-1-2 Reliable Telecommunication System

Egtablishment of a reliable telecommunication system should be taken

into consideration as follows;

1) VHF system inside the terminal

2) Strengthening of internal telecommunication system ‘in the Haldia
DOCk System, and

3) Exclusive telecommunicatien and data communication linkage between

Haldia and Calecutta,

Strengthening of telecommunication system between Calcutta and Haldia
should also be given high priority taking into consideration that Haldia
has been developed as the satellite region for Calcutta in order to resolve
the urban congestion of the city and the telecommunication system between

the two cities is the lifeline of the further development of Haldia

including the port development.
14-1-3 Computer System

The installation of a computer based container handling system at

Haldia should be implemented during the Short Term development Plan

including the period of running a trial.

The purposes of the installation of a computer based container

handling system at HCT is not only to make efficient utilization of the
terminal facilities but also to meet the port users’' demand that an

appropriate software required for container handling should ke established

at Haldia.
Taking such demand of port users into consideration, establishment of

a data transmission office connected with the HCT by an on-line real time

computer system in Calcutta Head Office would be recommended.
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14-1-4 Concessions

It would be advisable to shift the present concessions te a THUs per
annum base instead of a per voyage base taking into consideration that the
main calling frequency of container vessels at Haldia is: by-monthly at

present.
14-2 Others

(1) Standardization

The present format of the documents such as the Jetty Challan seems
not to suit the smooth flow of port procedures. The UNLK {United Nations
Layout Xey) which is the standard form used for the design of trade relatéd
documents are widely used in the world and many trade documents including
the Bill of Lading have beén designed based on the UNLK,

The introduction of a computerised system requires‘the coding of
various items, and it would be recommended to utilized the international

standard codes,

(2} Tariff Structure

The development of containerisation has changed the traditional
principle and a shipping company has become To be responsible to :shippers
for the delivery/receiving of containers at the points of the CY/CFS,

Taking into consideration the tendency above, it is preferable for the
port to review the tariff structure for containers from the viewpoint of
simplification of port procedures

Regarding the wharfage on containers at Calcutta Dock System, the
wharfage on the box and on the containerized cargo are levyed sepalately at
present. From the viewpoint of simplification of port procedures, the unit
rate applicable to containers including both the wharfage on the box and

the containerized cargo should also be examined,

(3) Establishment of Marketing Department
The purposes of establishment of the marketing department can be
mentioned from the external and internal points of view.
From the external point of view, the purposes of th department are to

collect the information of port users' requirements and to advertize them
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the advantages of the port and to develop the new customers.

From the internal point of view, the department can Ffunction as an
advisory organization to other departments from the viewpoint of
convenience of port users based on the collected information of the

customers requirements,
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apter 15 FEconomic Analysis
15~1 Purpose and Methodology

The purpose of the economic analysis'is to appraise the econonmic
feasibility of the Short-terwm Plan from the viewpoint of the national
economy, The economic internal rate of return (EIRR} based on cost-bhenefit

analysis is used to appraise the feasibility of the project.
15-2 Benefits and Costs

A cost-benefit analysis is conducted on the difference between the

"with" and "Without" investment cases.,
15-2-~1 Benefits

The following two items are identified as tangible benefits in this

report,

1) Savings in Ships' Staying Costs _
Investment in improved port facilities will reduce that stayiné time

of ships (the waiting time for berth space and the time for loading.and

unloading cargo}, and this cost reduction is identified as a major benefit

of the project.

2} Saving in ‘Pime Costs

The reduction of ships' staving period due to the impiementation of
the project will bring about savings in interest as goods and funds will be
turned over faster. This reduction is identified as the savings in time

costs.,.
15-2-2 Costs

as for costs, construction costs, reéepair and maintenance and

administration costs are estimated,
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15-3 Economic Pricing

"Economic pricing" is used to examine the economic value of all costs
antd benefits to evaluate the project from the economic viewpoint, The
market prices are changed to border prices using various conversion factors
after excluding transfer items,
15-4 Results of Economic Analysis

15—~4-~3 qunomic Internal Rate of Return (EIRR)

The EIRR of the Short-term Plan, using 30 years as the pericd of

economic calculation, is estimated to be 18,88%,

_ Case EIRR (%)
Base Case 18.88
Case 2&: Increase in Costs by 10% 16,79
Case B: Decrease in Benefits by 10% 16,58
Case C: Increase in Costs by 10% and 14,67
Decrease in Benefits by 10%

15-4-2 Results

The Short-term Plan is judged to be feasible from the viewpoint of the
national economy based upon the EIRR of the project as well as the

uncountable benefits arising from the project.
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Chapter 16 Financial Analysis
16~1 CGeneral Prerequisites of the Financial Analysis

(1} Project Life
Based on the same reasons as for the economic analysis, the -project
life for the financial analysis is determined ag 30 years including 5 years

of detailed design and congtructicn and 25 yards of operation.

{2) Base Year
For the estimation, all costs, expenses and revenues analyzed here are
indicated in prices as of 1988 when the price survey: was conducted.
Neither inflation of prices nor the increase of nominal salaries are

considered during the project life. -

{3) Traffic Volume
The traffic volume which can be handled through.the proposed project,
i,e., the "with case", is determined to reach the maximum volume in 1996/97,
and the same volume will be handled céntinuously thereafter. :
In the "“withoutr case®, it is assumed that the cargo handiing capacity
will bhasically reach the limit at the begihninq of the planning peribd,

1990/91,

{4) Costs and Expenses

The initial investment is estimated in Chapter 13 and the import duty
for the proposed project is basically assumed to be nil for créft/vessels
and 20% for other foreign procurements.

The facilities and eguipment will be renewed based on their service
lives,

The annual maintenance and repair costs for the facilities and
equipment are calculated based on fixed proportions of the original
construction or procurement costs,

The operation costs such as stores and consumables are calculated
based on fixed proportions of the original construction or procurement

costs.

—130—



The -administration expenses are estimated as 20% of the total of the

operation and Lhe maintenance and repair expenses,

The annual depreciation costs of the proposed project are calculated

by the straight line method,
16-2 Viability of the Project Itself

In order to examine the impact of various factors on the FIRR, the

following conditions are set up.

(1) Tmport Duty
{(a) Craft/Vessels Nil
Others 90%

() Craft/Vessels and Container related

paterials/equipment Nil
Others . 90%
{c) All items 90%

{2} Personnel Cost

.(a).to remain at the level of 1988/89, 15%% of increase is added.,

(b) manpower strength is reduced

(3) Tariff Increase
{(a} No Increase
{(b) 4% {Twice)
(c} 10% (Twice)

The calculation results are as follows:

Tablie 16-2-1 Impact of Manpower/Tariff/Duty on FIRR

(a) of 2} ' (b) of 2}
No reduction in personnel cost Reduchtion in personncl cost
{a) of 3} 1) Import Duty {a) 0,90 312,14 {a} of 1) 1} {a} 15,92
Tariff —y "
increase (k) 0,0,907 12,99 (b) 17,01
0% —— ) -
(c) Q0,90 9,46 {c} 12,56
e | ]
(b) of 3} { 1} Import Duty C{a) o 13.37 | {b) of 3} 1) {a) 17.12
Tariff ] S
increase b 14,27 (L) 16.26
4% % 2 : - e
: {c) 10.53 (c) 12.58
e g
() of 3) | 1) Import Duty {a) 15,21 | (b} of 3} 1) (a) 18.95
Tariff ]
increase (b) 16,19 (b) 20,18
10% x 2 ] —
[c) 12,13 (¢) 15.13
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16~3 Financial Soundness of CPT

{1} Assumptions

1} Fund raising plan

{a) 10.5%

{b) 10.5% for domestic and 3% for foreign portions

2} Conversion of the existing loans

3} Personnel Cost

(2) Resultg

Same conditiong used for calculation of the FIRR

Table 16-3-1 Comparison of Calculation Results

Case Man Power Average Interest Rate Converéion Accumulated DSR
1 No reduction 10.5 % Déne 1,22
2 | Reduction * 7.2 % Not done 1,74
3 | Reduction 10.5 % Done 1,49

* Average interest

rate of (b)-1}-{(1)} abbve

Both in Case 1 and Case 3, accumulated Debt Service Ratio indicate the

difficulty of debt repayment and DSR of Case Z shows the preferable level,

16-4 Sensitivity Analysis

Sensitivity

The FIRR is

analysis is made for the following 3 cases.

Case A : The projecht cost increases by 10 %

Case B : The revenue decrease by 10 %

i1

Case C

The project cost increases and the revenue decreases by

10 % respectively

are as follows:

computed for each of the cases mentioned above andfresults

Case A : 10,26 %

Cagse B : 10,10 %

Case C : B8.64 %
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16-5 Conclusion

The calculation results of the FIRR indicate the feasibility of the
proposed project itself but the debt repayment ability of CPT is critical,
Therefore, following points should be taken into account order Lo

improve the projected financial situation of CPT, then the project can be

regarded as feasible as a whole.

(1) It would be advisable for the Government of India to sanction CPT a

concessional rate of loans as well as continuation of present woratorium,

{2) CPT should put forth it's best endeavors to reduce the present
manpower strength including the redeployment of it's employees. The scale
of rates should also be increased to the possible extent taking into

account the trends of neighboring ports,
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