"The yard will need-approximately 20,000 m2 of space with a

shoreline of 200 m in length,

- As the_redevelopmeﬁt of the port area progresses, it will
be increasingly difficult to secure the necessary space for
the caisson fabriqation yard, In this connection, it is
suggested that a new site for construction operations be
provided in the area behind the Prince Vijaya Quay by
filling it with nearly 2,210,000 m° of the dredged material
to be produced during the construction of the Short-term

Project.

 Appendix 7-2-1 shows a plan, as an example; for work site

development in the port area,
7-2-3 Relocation of Existing Facilities
i. Relocation of Existing Facilities

'For construction of JCT No,3 and No.4 Berths, both of which are
works of top priority, it is essential to relocate the existing

‘facilities at the sites,

The facilities reguiring relocation are located along the
coastline between the Barge Repair Basin and the MCS's Jetty,
Relocation of those facilities regquiring a shoreline is an

urgent requirement.
"The proposed relocations including rehabilitation and rationali-
zatien should, in.principle, be studied, designed in depth and
constructed by SLPA,
For the following reasons, however, foreign technical and/or
financial aid may be necessary for the timely completion of the

reclamation project,

a) Modernization of the present facilities; and
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b) Avoidance of the risk of suspending the reclamation work,

After a detailed site investigation and with due regard fbr the
foregoing requirements, the works listed below should be
included in the scope of work of the JCT No,3 and No.4 project,
The locations ‘of the existing facilities to be shifted and the

new locations are shown in Fig. 7-2-3,

1) Widening and strengthening of Guide Jetty providing
additional berthing facilities for work boats, fire fighting
boats and tug boats;

2) Rehabilitation of Patent Slip;

3} Construction of five slipways at Petﬁah wéréhouse 1 to
replace the existing slip caéacity at the Barge Repair Basing;

4) Remodeling Pettah Warehouse 1 in order to shift the éxisting
machine factory and office from Barge Repéir Basing '

$) The Maritime Constructioﬁ Superintendent, Superihtendent
Harbor Craft, and Senior Master Tugs, are respbnsible for
maintenance of the construction craft_and'harbour tugs, and
must be shifted to the transit shed along Canal Basin No.9;

6} Rehabilitation of slipways beside Beira Lake for relocation
of slipways existing at Barge Repair Shed énd ﬁarge Slips{

7) Shifting the dangerous carga area to thé northern - part of
Pettah Warehouse 3; .

8) Shifting the yacht club to the northern bart of Baghdad
Warehourse 1; .

9) Shifting the carpentry shop to-the New Baira areaj;

10} Shifting the Navy Base to the Baghdad area.

The cost for the relocations was estimated at_USSIQ.B million by

the Relocation Committee SLPA on 25 Januafy, 1989, However, the

budget given in Table 7-3-5 (a) will be subject to further stud?

and review by the appointed Consﬁlting Engineer,
Sunken Vessels

SLPA has a plan for salvaging sunken vessels in.the'water area
shown in Fig., 7-2-4, The salvage oPération should:bé completed
by mid-1990 in order to avoid a serious delay in the reclamation

viork at the JCT No.3 Berth site,
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i-3 -Estimation of Construction Cost

7~3-1 Basic Principles of'Cost Estimation

The cost estimates for the Project have been prepared by applying the

‘basic prices and rates obtained during the Feasibility Study period

from November. 1988 to February 1989 to the plants, equipment,

matérials_and-labor required for the Project construction, The cost

estimation is also based on a comparative evaluation of the unit costs

applied to the major items of work in the JCT No. 1 and No; 2

Container Terminal Projects and those applicable to the new Project.

(1)

(2)

(3)

(4)

(5)

(6).

- The estimated construction cost consists of foreign and local

currency -Components. The exchange rates used in the cost

~eastimation are:

Uss$1,00 = Rs, 33,03 = ¥ 125,50 (as of December 1988)

All prices and rates inputted into the cost estimates are as of

December 1988,

No allowance is made for the import duties applicable to imported

-materials .and equipment and construction plants to DbDe brought

into Sri Lanka from other countries.

No allowance is made for the transaction tax (BTT) assessable on

materials and fuels obtainable from local sources.

The contract tax applicable to construction contracts is not

included in the cost estimates.

A 10 % physical contingency allowance is provided in the cost

estimates for construction, but the costs of container handling
equipment and engineering services include no allowance for
physical contingency. .Nor is any price escalation allowed for in
the cost éstimates for construction, container handling equipment

and engineering services.
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7=3-2

BEstimation of Cost

1., Basic Prices and Local Supply Capacity for Materials and Labor

In addition to a survey conducted on the prices and rates for
locally available labor, fuels and.construction-materials, an
investigation was undertaken to'determine‘the supply capacities
of these items with particular refergnce to major recent

dévelopment projects in Colombo,

A comparison of the costs of lddally available éonstruction
labor and fuels in 1982 versus those in 1988 is provided in
Table 7-3-1, in. which an increase of over 30% is seen in the
1988 costs. Table 7-3-2 presents}the survey results of the
construction materials from local sources. Local productiSh and

supply of construction materials .is outlined below.
(1) Riprap and Graded Rocks

Private firms operate gquarries to supply 100 kg to S5~ton
stones, gravel and quarry-run to the local construction
industry to meet its demand, However, the
production/éupply capacities- of the quarry operators are
limited by their insufficient eguipment, Moreover, their
output is influenced largely by weather conditions and this
necessitates planned Stockpilinq at construction - sites,
The average monthly supply of the quarry operators is about

10,000 m>,

{(2) Aggregate for Concrete

Quarry-run is used for coarse aggfegatés, since gravels
from rivers are not obtainable in sufficient guantities to
meet the construction industry demand, ~River sand is used
for fine aggregates, but for the purpose of ‘preserving the
river beds only specialized.firms are authorized to obtain

river sand,
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(3)

(4)

{5)

(6}

Ceoment

The local production capacity of Portland cement is
approkimately 885,000 tons/year., Cement manufactures use
clinker imported primarily from Malaysia and Indonesia. In
1986, about 560,000 tons of Poftland cemeﬁt were produced,

For the implementation of massive engineering projects,

~ however, imported cement has been provided with a view to

proper control of supply and quality,
Steel Products

Celen Steel Corporation produces steel bars, steel flat

bars, binding wires, barbed wires and nails in an annual

" total quantity of nearly 45,000 tons, of Ghich steel bars

.account. for 1,000 to 3,000 tons a vear depending dn the

demand of the construction market. However, major
construction projects depend primarily on imported steel

produéts;

Materials for Reclamation

‘Laterite has been in wide use for filling on-shore works,

~but it’ is not suitable for marine reclamation projects,

For port ‘reclamation works, seabed sand and/or sand

depositse at river mouths are considered suitable. However,

-prior authorization of the Coast Conservation Department is

necessary for the use of sand from these sources.
Concrete Products
Standardized concrete products, such as hume pipes for

drainage and concrete intended for incorporation in

kerbstones, side ditches, and lamp posts, are provided by

.the State Development and Construction Corporation,
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(7) Corrosion of Steel Products

In view of the high corrosion rate of 'steel in tropical
regions, adequate precautions should be taken against
corrosion if steel is to be used for major structural

members,

In Sri Lanka, particularly, éamage done to major steel
memhers by corresion and other causes take considerable
time to repair. A corrosion survey conducted bh steel
structural wembers during the JCT' No. 1 Container Terminal
Project showed a corrosion rate .twice or three - times as
high as the Japanese standard value. As a resuit, the
design for steel pipe piles in the JCT ' No, 1 and No. 2
Container Terminal Projects called for a corrosionx'raté
. three times higher than the Japanese standérd. Other
precautions taken against corrosion 5f -strucﬁural .steel
members in the same projects included increased thickness
for concrete members exposed to seawater and the provision
of a8 concrete covering of 8 cm or more for the ﬁain

reinforcing barxs.

From the standpoint of minimizing steel corrosion, it is’
degirable to use hard concrete in the construction of the
new guays which consist of a deck slab system supported on
concrete piles, For the same reascn, the use of
reinforcing bars with epoxy coatings shohld be.cénsidéred
for the lower steel bars of the main beams of the deck slab

system,
Cost of Construction Plants and Eguipment

Basic prices have been obtained for the construction piants énd

equipment of appropriate types,. capacities and performance

characteristics selected to meet the particular reguirements of

the works to be executed,

—378—



TPable 7-3-3 gives the costs of the major items of the required

equipment,

. Construction Costs of Various Works Involved

Using the basic prices and rates obtained in Section 1 and

SBection. 2 above, the unit costs of the individual items of both

onshore and offshore works have been calculated, Table 7-3-4
lists the typical unit costs of construction versus those used

in the JCT No. 1 and No. 2 Container Terminal Projects.

In the table, the unit costs are expressed in U.S8. dollars

converted at the exchange rates in force as of the appropriate

dates, The applicablé exchange rates are as follows:

1982: USS 1.00 = Rs. 20.68 = ¥228.80
December 1988: US$ 1,00 = Rs, 33.03 = ¥125.50

=.In December 1988, the Sri Lanka Rupees showed a 50% depreciation

against the US bollar, while the Japanese yen registered an

appreciation of about 90% against the US currency, Table 7-3-4

shows the following:

(1) Those relatively simple types of work which depend largely
| on stones, fuels and other. locally available materials
{(rubblework, sand filling of caissons,.concreting, etc, )
showed a cost increase or decrease of nearly 10%,
.reflecting the impact of the tendency of the Sri Lanka

Rpees to depreciate against the US dollar,

{2) More complex types of work, such as botitom excavation, base
coﬁrse construction for pavements, and reclamation,
registered a cost increase of 20 to 40% in terms of the US

" dpllar but a cost reduction of 25 to 35% in terms of the

Japanese CUurrerncye.

{3) Formwork for concreting, reinforcing bars, prestressed
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concrete piles, and asphalt pavements éhowed a cost
increase of about 70% in terms of the US dbllar as a result
of the assumption made in the unit costs analysis that the
major equipment and materials required  in these types of
work would be imported from Japan., However, the cost
increase of about 70% compares favorably with the
appreciation of nearly 90% which the Japanese yen
registered against the US dollar in Decembér 1988, Thus
the net results is a cost reduction of scome 10% in terms of

the Japanese currency.
Foreign and Local Currency Components

The direct cost of construction is classified into -the foreign
and local currency compenents, The percentage distribution of
the major items of equipment, waterials and labor between the

foreign and local currency components is shown below,

" Foreiqgn Local
% %

Rubble and other s£oﬁes -0 _ 100
Aggregates for concrete 0 100
Ready—mixéd concrete and concrete - 0 160
products from local sources
Labor ' e 100
Fuel and ;sphalt _ ' 0 | 100
Steel and reinforcing bars 100 0
Floating equipment and 100 0
construction machinery : .
Formwork for concreting 70 30
Materiéls for tempérary wﬁ:ks | s ?0.. . BQ

and scaffolding
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7-3-3

Project Cost

The construction cost of différent’ types of facilities comprising

_the Short Term Project are given in Table 7-3-5 (a) to 7-3-5 (e).

The total cost of the Short-term Project is estimated at US$

.257,849,.:OOO ' which is broken down into the foreiqn curreancy

component at Uss 215,732',00_0' and the local currency component at US$
42,117,000, ' '

. Table 7-3-6 gives the annual investment plan for the six-year period

from 1990 to 1995,
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Table 7-3-1 Basic Prices of Local Workers and Fuel = (Per day)

1988

1982

Inflstion

e ®Rs |@USS| ® Rs |@USS | ©O/0 | @/0

Ynskilled 80 242 | 5.2 | 248 | 156 | 0.9

local | Skilled 120 363 | o2 | 4.4l 132 | o8

Yorker |DuapTruck Driver| 120 1363 | 912 141 | 132 | 082

(per .d#Y) Operator 150 4,54 117. 6 5. 69 1.28. kR 0. 80

Forewan 150 45¢ | UTLE | 5.69 1.28 0. 80

Fuel | Gasolino 185 | 04l | 100 | 048 I35 0. 85

(per 1) |'Diesel 813 | 025 6.0 | 0.29 1. 36 0. 86

| Narine Diesel | 7.83 oo 57 | o2 | 1.3 | o8

Hote ; Conversien.Rato 1988 ; US 8 1 =Rs, 33, 03-¥12$._5
1982 ; U'S § 1 =Rs.20. 68~ %238, 8
Table 7-3—-2 Basic Prices of Coﬁstruction Materials
1988 1982 Inflation
Tten Unit - : ‘

@® Rs {@QUSS )| @O Rs (®USS] O/Q | /0

Graded rock (1,000-2, 000kg) cu. B 350 | 0.6 | 200 9.7 1.75 1.08
“ (500K " 356 | 10,6 15 | 85 | 200 | 125

#  (100-200kg) s 2% | 1.5 175 8.5 | 143 | 0.8

Crushed Stone (50-150e) ” 240 | 7.3 220 | 106 | 105 | 0.69

Nild Steel (Round) ton 16,500 | 449.5 | 9,045 | 437.4 | 1.82 114

Cerent (Bag) % 2400 | 727 | L8600 | 7.4 [ 1.50 0. §4

Fine Aggregate cu.a 160 | 4.3 o34 | o2 | La

Concrete (g ca= 180kg/ca’) o 1810 | 548 | L4156 | 685 | 128 | 0.80
# (7 ca=240kg/cat) % 1,95 | 8.3 | 1592 | 1o | r2 | 076
Asphalt ton 6.230 | 188.6 | 5500 | 266.0 | 113 | 0.71

Corcrete Products | '
(1) Prestressed Concrete Bridge Bean| ton 3417 | 1035 '?3483) 1137 .20 0.91
(2) Contrete Pipe ¢1.5 %28 Unit: 950 | 28.8 (lfl!gg) | 29.0 Lat | o '99

Hote ; Conversion Rate 1988 ; U S $ 1=Rs, 33,03~ %125, 5.
1982 ; US $ 1=Rs. 20. 68~ %238.8

—382—




Table 7-3-3 Basic Cost of Construction Machinery

Reclamation . -

- : Basic Cost (US$./Day) :
~ Discription Resarks
_ _ o Foreign Local - Total
B{ilc:klioe o O 6n? 241.0 3.7 979, 1 Including operator
Thes] Losder | 13w 1320 | 228 154.8 “
o 2. 20 2.6 | 36.6 271, 2 "
Duap Truck G 119.8 | 450 164.8 ”
Crawlor Crana | 35ton 495.1 26. 6 522.3 "
 50ton 854. 1 418 895. 9
Bulldozer - - Iton 192.9 30.4 223.3 “
| uotor Grader | Y37 | 2204 23.5 243.9 ”
) Di_.ver" Boat o .964.8' 36.9 1,007 Japaness Diver
Tug Boat 200HP 825.7 92.2 917.9 | Local Crev
Crane Barge | 35ten 993.0 | 6.3 | 1.060.3 -
S0ton - | 1.351.3 82.5 1,433.8 ~
Anchor Boat | 120HP, 10t | 1, 051. 2 64.1 1,115.3 #
Flat Barge 500ton 301.5 301.5 "
Table 7-3-4 Unit Cost of Construction
Unit of | DUnit Costf @ Unit Coaparison
York Iiea Description Cost JCT
T Q1Y Haster Planflo. |, No. 2| D/@
R , (53 (Uss)
E;cant_ion fmf. foundation Seabed in harbour 6? 8.1 B 6 1.23
Gréd_ed rock (IIBQ—ZOOkg) Easy placing in harbour z’ 21.5 4.1 1.11
Graded r.q:(.:k‘ (.. P ) Placing betueen PC piles &’ 4.0 - =
Armér rock’(SDO.'r-'l.OﬁBkg) Sasy_j)lacing_ in harﬁour \ a? 441 39. 4 1.. 12
Araor Vrr;ck ' e ) _F.‘lg"{:i'ng batveen PC piles a? 50. 9 - -
Sand fil_ling (Séa ‘sa'a.'ad) : Into concrete caisson'Chaaber' a? 9.3 .11.1 0,82
Shultéri;sg work fncluding asseably a! 29.6 17.8 1. 66
Steel bar .. ton 1.182.1 109. 4 1. 87
| Concrete: p'l.ac:i ng o sam 240kg/ca® a’ 78.0 117.6 0. 66
Asphalt paving L ‘Surface courso ton 236.5 139, 3 1.70
Base ICOU__I."S:é of ;iaviﬁ_g N Crushed stone ton 48.8 33. 8 1.44
Praszée_§;ea concrete pile n? 902. 8 i83.0 1. 87
| : Sea sand, 2! 6.2 4.3 144
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7-4 Towards Better Management and. Operations

The Objectives of the Analysis

T-4-1
In the Port of Célombo, the present drastic Ehc;easefin container.
throughput has caused a steady increase of waiting time’ for
berthing (Fig, 7-4-1).
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.
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Fig. 7-4-1 Average Waiting Time of Container Vessels

Certainly, the main cause is the shortage of faCllltleS at’ the porty
but the contribution of nwnagement and operation practlces should'

not be overlooked. Espe01ally, before the campletlon of the new

terminals (JCT No,3 and No,4), the port has to cope w1th 1ncreas;ng

cargo traffic using the axlst;ng delllt;es. the

E Therefore,
improvement of manégement'and operations will'be:of'prime:impbrf
tance. In order to.eStablish-hiqhef prdductiviﬁy-in operatidns and
streamlined manégement, we recoﬁmend improvemehts in. tﬁe exiéting
managems=nt and operatlons in section ? ~4=3, and We propose a plan

for the: management and operatlons of new termlnals in: sectlon T-d4-4,
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71-4~2

The Probléns of the Existing Management and Operations

(1)

(2)

{(3)

Organization

It is essential to eétablish a more useful and attractive port
in_tefms of both facilities and management/operations for the
users such as shipping lines, shipping agents, forwarders,
Shippers, consighegs, etc. in order to promote the iﬁcreaSed
use of the port and to gain a position as one of the main ports
of the world. For that purpose, it is necessary to have a real-

time, broad and systematic grasp of the users' needs and to

consider their needs in the practical development and

‘management/operations of the port.

Tt is also necéssary to provide users with useful information

and to promote the port aggressively.

The keener the competition among various ports, the more

important these functions become. But there are no officers in
charge of these activities within the organizational structure

of SLPA,

.Maﬁagement of Entry and Departure of Vessels

'Concefning tugs, the present number owned by SLPA is suffi-

cient, but the number in working condition does not seem to be
sufficdient because many of the tugs are overaged, and are being
used beyond their normal service lives. BAnd their horsepowers

are too small to tug big vessels out of the port in stormy

weather.,

Management_of Berthing Facilities

i) Shifting of Containers between JCT and QCT

Many containers are shifted from JCT to QCT and vice versa
(Table 7 4—1). ihls t*anbport reduces the efficiency of
cargo handllng and requlres over 60% additional transport

charge compared with normal transport.
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Table T-4-1

Transfer of Containers between JCT & QCT in 1987

(Unit: Box)

From JCT | From QCT Trans, Total Share
to QCT to JCT. Total Handled | Trans,./Total
Total 7:.337 6,279 13,616 341,652 4% .
average/month 611 523 1,135 28,47 | 4%

This situation is caused by the berth allocation. For some

shipping lines entering this port, berth allocation is

separated at JCT and QCT (Table 7-4-21,

Since transship-

ment cargo occupies a large share of the total port cargo,

‘this berth allocation structurally causes much shifting of

containers between JCT and QCT,

Table 7-4-2 Main Shipping Lines by Quay

Shipping Lines

Quay

APL(nain)
WAKL
BXCL
CSC
CSL(Feed.)
EVER GREEN
DSR(¥ain)
DSR(Feed. )
UASC
YANG ‘MING
SEA LAND
COBRA .
CSI, COBRA(Feed.)
0
GSE
LLOYD TRES.
NEDLL
ARROW
ﬁYK
0EGH
1ISSR
SSL
THERS

J
J

J
J/Q

F ey -
G By S €y S A
: =

€y
o

T D D D D D D D . D D

Sy
Lo}

LEGEND:Q QCT
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ii)

iii)

Excessive: Priority to Vessels for Main Services and

Particular Shipping Lines

. At JCT when a vessel for main line service enters the port,

vessels for feeder service conducting discharging/loading
operations are forced to divert to mid-stream sometimes.
This means these ships must pay extra port dues and change

their schedules.

Besides, the excessive priority given to particular
shipping lines in berthing allocation causes dissatisfac-

tion against SLPA on the part of many other shipping lines.
The Surplus of Barges

While the barge transport is decreasing rapidly, the number
of barges has remained iLthe same. This reguires extra port
management costs and prevents the re-development of

facilities where the barges are moovred.

{4) Management and Operations of Freight Handling Facilities and

Cargo Delivery and Receiving

i)

Shortage of container stacking yard at QCT

The container stacking yard is absclutely insufficient at
gCT. There are 2,097 TEUs slots in the whole of QEQ and
1,450 TEUs at QCT. Unlike JCT, QCT's yard is not well
orgauized-due fo the limited space with many hinderances

such as offices, canteens, toilets, etc. Many containers

are crowded on aprons or passages and dispersed heve and

thére. Conséquently, prime movers are obliged to slip

through narrow and winding passages and carry containers a

' long distance between ship and staking yard. And the prime

movers for discharging/loading and delivery/receiving cross
each other., This situation makes container transport

&

inefficient and danhgerous,
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(3)

ti)

iii)

iv})

Long dwelling time of containers at QCT

The dwelling time of containers at QCT is longer compared
with that at JCT, . This makes the congestion of the

stacking yard much worse,
Shortage of space and functions of CFS

There is a shortage of CFS space. So part of the
conventional warehouses ‘and transit sheds in QEQ, BOQ,
Baghdad, Pettah, etc., are used for CF8 work. But since
almost all of them are 0ld, limited and have low ceilings,

they are not suitable as CFS.

At the CFS in QCT, since the’ seaside entrances aré_noﬁ in

use, delivery is carried out in the daytime, and destuffing

in the night time only at the landside entrances.
Assignment of many trailers to CFS at JCT

12 trailers aré assigned to the CFS at JCT for destuffing

while additional trailers are needed at QCT,
Complicated procédurés

The procedures concerning delivery and receiving cargos in
the port are very complicated, . Shippérs and consignees
have to submit many documents to wany different offices
(for details, please refer to Abpéndix 2F4~6 and Appendix
2-4+7), '

Leading and Discharging of Containers

i)

Surplug and imbalance of employees -

The number of employees is too many-at-the two terminals,

especially at QCT. The formatibn of labour gangs of gantry
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ii)

crane operation at QCT is also too big compared with those

of other ports. Conversely there are not enough transfer

‘crane operators at JCT and prime mover operators at QCT to

move containers'efficiently and safely,
Shortage and frequent breakdown of equipment at QCT

At present since SLPA's prime movers and trailers are not
sufficient, private companies' prime movers and trailers
are used for the following operations at QCT; a) Transport
of containers from ship to.stacking yard and vice versa,
b) Transfer of containers from QCT to JCT and vice versa.
This hinders SLPA from continuous smooth operations and
forces shipping égents and consignees/shippers to pay extra

charges.

The shortage of prime movers and trailers in working
condition is partly due to the insufficient number of prime
movers and trailers but mainly due to frequent breakdowns.
Only eleven of thirty trailers are working now, This is

also true for transier cranes al QCT. Now only two units

_are working., So many forklifts unsuitable for efficient

operation of loaded containers are being used at QCT.
Besides, the down time of gantry cranes at QCT is

substantial as shown in Table 7-4-3.

Table 7-4-3 ' Record of Performance of Gantry Cranes at QCT

HONTH TNO. OF DAVHD, OF HRYND. OF VESSELGNG, 0F CONTAIKERSNG. OF CONTAINERSND. OF HRSRQD, OF HES, SEEAXDOWN

WORKED | WORKED | - HANDLED . MAKDLED WAKDLEO/HE,  [SEEVICING | FoR RINOE | TOTAL
S : ' - (TE) . vEFalES | BEFENTS -

- 743, i3 11,025 15.50 | 180.00 i an 7. 00 R0
:g': §.?| 2? ;g:;g TR 12,471 13,70 | 101.256 | 18925 £3. 75 L _219.08
NEG 57 § 916, 02 FEE 13,082 3.85] 173,15 958 35,75 13,15
TAN 13 5 HINE & 11,952 i1 51 95,360 .80 1760 1100
FEE 38 151 806,00 TR 10,797 19,40 | 219.5¢ 7. 08 350 200
T 33 55 1T773338.00 59 12,593 1433 | 125,50 f.0e 15. 2% RN
WPT a3 E5 (" 715,50 57 ) 10, 453 TR AT 7,00 R AL TS
HAY 85 15 | 734,66 ) 16, 247 13.32 .00 13725 [ EN SRR
LRSI EN AT 33 0,858 1 1418 600 ] 168. 2% 13,99 1 TTE S
70T 53 5 94817 ] T2. 066 12,72 5,54 7198 EEN S IR TENCE
YT INET) g 73,00 5] 12, 21¢ 17. 61 50,50 57.50 1500 3550
SEP 337 3 HIENE T i1, 372 1%.38 41.00 P10 NEE N KN NN N E
TOTAL §4E 110, 344, 32 [F51 10,335 | T3.57 | 1,238 50 | 84,33} 556, 17| 1.040.€0
VE_FiR GRRTOEY 77| 431.09 .75 5. 347 13 57| 5185 75. 51 IR 12,35
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iii)

iv)

v)

The salty spray from breaking waves, bumpy pavement, SLPA's
maintenance system, etc. are considered ‘as causes of the

fregquent breakdowns,

Sudden changes of on-carriers or ports of destination of

containers,

Sudden changes of on-carriers or ports of destination of
transshipment containers on the part ol shipping lines are
sometimes made very shortly before reloading., These changes

bring additional work to SLPA,
Inefficient planning system. at QCT

At QCT, part of the plans are prepared by shipping agénts,
and all are taken care of manually, So it is difficult to

prepare consistent plans rapidly.

Lack of flexibility of discharging/loading sequences

In the port, even when the first vessel and the on-carrier
berth are next to each other, all containers to be relcaded
from the first vessel to the on-carrier must pass through

the stacking yard under the present system.

{6) Computer and Communication System

1)

Insufficient communication system between SLPA

and port users

The communication by telephone between SLPA and port users

is poor due to a lack of telephone circuits,
And the effective range of VHF communication system between'

the port and vessels is ahout twenty miles;fwhibh is:shott

compared with other ports in the world. .
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ii)

Limited area’ covered by computer system

As for ~as the operation and management system, the SLPA
compiter system covers only operations at container

tefminals in the Port of Colombo and the system covers no

- other operation and management works such as operations at

iii) o

iv)

conventional terminals, management  of vessel arrival/

departure, etc. in the Port of Colombo and at other ports

_ménagéd_by SLPA,

Unsatisfactory statistics system

-The computer system is competent for processing statistics,

but SLPA cannot folly utilize the potential of this system,
In regaxrd to statistics, the present system covers only
vessel statistics, All cargo statistics are prepared by
méﬁual work, Concerning even vessel statistics, SLPA
prepares few periodical. and systematic statistics by
computer such as daily, monthly and yearly statistics,

statistics by ship type, route and shipping companv, etc,
Undeveloped computer network system

In the Port of Colombo, some shipping lines have already

~ developed their own world-wide computer network systems and

there is a possibility that it would be difficult for SLPA

‘to establish a real—-time network system with such

organizations in the future without a rapid development of

the overall SLPA computer system,

T7-4-3 Recommendation on the Existing Management and Operations

(1)

Creation of Port Promotion and Information Research Divisions

In order to promote port activities and grasp users need, SLPA

should establish port promotion and information research

divisions,
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{(2) Introduction of New Tugs with High Horxsepower

In order to sécure the safe management of the arrival/

departure of vessels in the Port of_Colombo, introduction of

new tugs with high horsepower should be considered,

{3) Improvement of Berth Allocation

i)

ii)

iii)

in order to prevent transshipment_éontainers from being
shifted between QCT and JCT, the.fixst vessels. and the on-
carriers should be allocated to the. same terminal whenever
possible. In addition, improvement of the road between QCT
and JCT, introduction of additicnal prime movers and
trailers and reduction in charges on transfer of containers

should be considered.

Although the vessels for main services are rightfully givén
priority over the vessels for feeder services, feeders
which are already discharging/loading should not be shifted
from JCT to other berths so-frequently.

In order to ease congestion at QCT, SLPA should allocate to

JCT as many vessels as possible,

(4) Establishment of Unification and Frexibility of Planning

i)

ii)

In order to establish efficient and safe contalner
operations, .SLPA should prepare all container handling

plans directly.

In order te connect the first vessels with the on—cafriéfs
efficiently, the current planning system where all
transshipment containers once fést in the- stacking yard
prior to reloading should be flexibilly re-considered

depending on the circumstances,
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(5)

{6)

(7)

(8)

iii) A closing time system for changes of on-carriers or ports

of  destination should be established to prepare firm
- loading plans in advance and promote quick dispatch of

container vessels.
Disposal of Surplus Barges
In order to save management and maintenance costs, and to
redevelop facilities, surplus idle barges should be disposed

of.

Afrangement and Extension of Stacking Yard at QCT

I order to handle containers efficiently and safely and also

to introduce computers in QCT operations, SLPA should organize

and enlarge the stacking yvard at QCT.

‘Effective ways and means, such as simplification of procedure

and. new methods of cargo inspection, should be developed to
shorten the dwelling time of local containers and make the

utmost - use of stacking yard.

Relocation of Labour Force

SLPA should reduce the staff of unprofitable sections and
increace the staff for transfer crane and prime mover

operations, planning of operations, etc.

Equipment Reallocation and Maintenance System

additional prime movers and trailers should be allocated to QCT

and their spare parts should always be made available,

Two . additional transfer cranes should be installed in JCT to

shorten stevedoring hours,
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(9)

{10)

(11)

£12)

Mutual use of. equipment between QCT and JCT might also bhe
considered, At QCT measures. preventing the damage of equipment

from the spray of breaking waves are also necesSsary.
Conversion of Conventional Transitsheds into CFS

Conventional transitshed or warehouses should be converted into

facilities suitable for.stuffing/destuffing LCL cargo.
Simplification of Procedures for SLPA

In order to not only prevent port users from submitting too
wmany documents to different offices of SLPA but also promoﬁe-
the computerization at S$LPA smoothly, SLPA -should simplify the

procedures for ships entry/departure and cargo dperations;
Installation of More Telephones and Telephone Circuits

‘In order to establish good connections between SLPA and port
users and efficient operations and management in the ports, the
installation of more telephones and circuits inte SLPA should

be considered,
Developnent of New Computer System

In order to make the ports more attractive for port users by
establishment of efficient operations and management at  the
ports, the development of new computer systems, such as. a
statistiecs system, vessel management'syétem, network éystem{
etc. should be considered., A draft scenario of tﬁe development
of computer systems is shown in. Appendix 7-4-1. ~ New central
computers with large memory and high - processing. speed, méhy
terminals, and many system engineers, programming and operating

stuff will be needed for this development.’
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7-4-4 Management and Operation Plan of New Terminals

1)

(2)

(3)

(4)

Organization
5LPA should manage and operate new terminals in an integrated
way with the existing terminals, Additional division or

sactions are not necessary.

Berth Allocation

In order to preveni containers from being transferred over a

- long disﬁénce'bétween aprons and stacking points and to promote

- the qﬁick dispatch of vessels, a preferential use system should

be adopted.
Operation System

With regard to JCT No.3/No.4 operations, 24 hours a day

_operaticn system in three shifts should be considered in orxder

to maintain and improve the competitive nature of the port.
Required Number and Qualificatioﬁs of the Staff

Making the utmost use of the existing labour force through

‘positive re-allocation of labouers to other division should be

considered while maintaining cooperative relations with labourx

unions.

“i) JCT No.,3/No.4

The present practices of the number and qualifications of
the staff concefning non-labour grade and labour grade at

JCT No.1/No.2 can be applied to of JCT No.3/No.4.

However, it is considered necessary to increase the number
of operators for gantry cranes and transfer cranes to
lessen their continuous working and maintain productivity

at a reasonable level,
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For JCT No.3/No.4, new constriction of 'a control room and
terminal gate is not considered necessary. This will lead

to substantial savings of labour,
ii) NP

The standard numper of workers required for the handling of

bulk fertiligzer will he as follows,

Table 7-4-4 Formation of Gang for Handling Fertilizer in Bulk

: k -1 NO.OF
NO. OF OPERATORS/
_ o | EQUIFMENT LABOURERS
LEVEL LUFFING CRANE OPERATOR 1/CRANE P 1
BELT CONVEYER OPERTOR 1 / CONVEYER . 1 1
LABOURER 1/CONVEYER - 1 1
PACKER LABOURER 4 7 PACKER ' 3 12
WHEEL LOADER OPERATOR 1 /LOADER 4 4
FORK LIFT OPERATOR ) / FORK LIFT - e - 9
PALLETIZER OPERATOR 1/PALLETIZER 3 3
FOREMAN 1/GANG 1
TOTAL 32/GANG
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75

Economic Analysis

Generai Approach

The purpose-of this section is to appraise the economic feagibility
of this project_as-preéented in 7-1 from the viewpoint of the

national economy.

This section focuses on whether the benefits of this project exceed

those which could. be derived from other investment opportunities in

'thiS'Country.

All benefits and costs in the economic analysis are evaluated using

economic prices hased on the border price concept.

There are various methods to evaluate the feasibility of this type

“of. project, In this study, the Economic Internal Rate of Return

({EIRR} based on a cost benefit:analysis is used to appraise the

feasibility of this project,

The pfocedure'of the economic appraisal is summarized in Fig, 7-5-1,

PREREQUISITES TO ECONOMIC PRICES

APPRATSAL
¢ Without.case o Conversion to Economic prices
o Cargo Throughput
L : j
: N i
COSTS. EEE . ° |BENEFITS
o Construction costs 0 Benefits for the calculation
o Maintenance costs of the EIRR.
o Operation costs . o Gther intangible benefits
[ ]
EVALUATION
< EIRR
SENSTITIVITY
ANALYSIS

CONCLUSION

Fig. 7-5-1 Process of Economic Analysis
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7-5-2 Prerequisites to the Economic Appraisal

(1) without Case

A cost-benefit analysis is conducted on the difference between
the with case in which an investment is made and the without
case in Which no investment is made, that is, the benefits and

costs arising from the proposed investment are compared,

We also examine whether or not the ‘net benefits-generéted by
the project exceed the opportunity cost of capital in 8ri

Lanka,

The without case is set as follows: -

{a) No investment is made for ﬁhis project,

{b) There will be no increase in the number of fransshipment
containers at Colombo Port after the number of handling
containers reaches the capacity of JCT and QCT. - '

(¢) Import fertlizer will continue to be packed in bags at
present during the planning period.

{2) <Cargo Throughput

(i) With Case

The cargo volume under the ﬁith case at Colombo Port

during the planning period is forecast in Chapter 5,

(1i} Without Case
The volume of container transshipment cargo will not
increase after it reaches the capacity of JCT and QCT in

1990,

The foreign trade container cargo will be increase

irrespective of the capacity, Priority will be giVen'to
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the foreign trade containers, so the limited capacity will
be appropriated for the foreign containers. Thus, the
muber -of  transshipment containers will decrease as the

numper of the foreign trade containers increases,

The present liquid bulk cargo facility at North Pier is
- assumed to finish its service life at the end of 1995,
‘The: volume of break bulk cargo, dry bulk cargo, etc. is
 assﬁmed to increase up to the full capacity of these
handling facilities,

The cargo throughput under the without case is shown in

Table 7-5-1,

‘Table 7-5-1 Cargo Throughput under the Without Case

- Unit 1990 1996 2001
Conventional - Export Thousand tons 283 126 66
Break Builk import Thousand tons 2,271 2,542 2,557
Total. . | Thousand tons | 2,554 | 2,668 | 2,623
Container- Trénsshipment Thousand-TEUs 572 6138 480
Foreign Trade | Thousand TEUs |- 137 216 354
Total Thousand TEUs 709 834 834
. Dry Bulk - Import. .| Thousand tons 370 488 688
Liguid Bulk - .Export Thousand tons 251 0 0
- ' Import | Thousand tons | 1,971 [ 2,000 | 2,000
Total -+ | Thousand tons 2,222 2,000 2,000
Coastal Trade | Outward Thousand tons 38 38 38
Inward Thousand tons 187 187 187
Total Mon-Container Cargo | Thousand tons | 5,371 | 5,381 | 5,536
" ‘Contairer Cargo Thousand TEUs 709 834 834
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7-5-3

Economi¢ Prices

(1

(2)

General

For the economic analysis, all prices must be expressed as

economic prices,

In general, the construction cost, theIOperation cost and the
repair cost are estimated at market prices. - But in this
report, for the estimation of these costs, import duties and
turnover tax are excluded froﬁ_traded goods,; viz,., the'priCes
of traded goods are expressed as CIF prices. For_non—traded
goods, turnover tax, stamp duty and other duties are excluded.
Therefore, these prices exclusive of peisonnel expenses are
already expressed as economic prices, and thus require no

conversion.

Labour is divided into skilled labour and wunskilled labour,
Skilled labour costs are estimated based on local market wages,
and unskilled labour costs are estimated based on the value of

the gross marginal product,

Economic prices for the labour costs are calculated by
multiplying these costs by the conversion factor for

consumption,

Since all the benefits are estimated at market prices, it is

necessary Lo re-evaluate them from the economic point of view.
In this study, the conversion of benefits to economic prices is
made using the Standard Conversion Factor and the Conversion
Factor for Consumption,

Standard Conversion Factor {SCF)

Impott duties and export subsidies create a price.differehtial

between the domestic market and the international market. -
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The Standard Conversion Factor makes up for this price
difference, The Standard Conversion Factor is obtained by the

following formula.

(Total Amount of Imports)  + _ {Total Amount of Exports)
Total Amount of\ [Total Amount of'+ Total Amount of) Total Amount of }
. +f . -
Inports Import Duties Exports / \Export Dulies

In this report,.the average SCF from 1981 to 1987 is adopted

for the_anélysis.

The Sténdérd Converéion Factor is calculated as 0.951. (Please

refer to Appendix 7-5-1),
(3} Conversion Factor for Consumption (CFC)

This factor is used for converting the prices of consumer goods

from market prices to international prices.

In particular, this ié.required to convent labour costs from

market prices to international prices.

The Conversion FPactor for Consumption is usually calculated in
the same manner as the Standard Conversion Factor, replacing
total impdrts-and total exports by imports and exports of

consumeyr goods,

However, due to the lack of required data, the Conversion
Factor for Consumption cannot be directly calculated in this
report, Thus, it is assumed as the same value as the Standard

Conversion Factor,
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(4)

conversion Factor For Labour

(1)

{(ii)

skilled Labour

For gkilled labour, assumlng that the market mechanlsm is
functioning properly, the actual market wages are used

But as the data are in dOmEStlc leCeS, they are converted
to 1nternatlonal prices by multiplying by the Conver510n

Factor for Consumption,

The Conversion Factor Liocal markét. : :
= ' x {CFC) °
for Skilled Labouxr wage rate
= 1,0 x 0,951
= 0,951

-Unskilled Labour

For unskilled labour, the economic. costs are-calculated
based on a simplified measufe of the pppp:tunity cost. As
the wages paid to unskilled laborérs byma projecﬁ are
usually above the opportunity cost, these market wages
should not be used for the calculation of the eéonomic

value of the unskilled 1ab6ur.

In this report, the maréinal productivity of an unskilled
labourer is assumed equal to the per capita GDP of the
agriculture, livestock and fisheries sector (hereafter

referred to as the agricultural sector).

The conversion factor for unskilled labour is calchlated

using the formula given below:

(Per Capita GpP , A

of Agricultural Sector) .
® (8CF) .

(ConVersion Factor )_

for Unskilled Labour . .
(Nomlnal Wage for)

Unskilled Labour
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7-5=4 .Costs -

Where, 8CF: Standard Conversion Factor = 0,951

WOfkihg days per yvear = 290

Nominal wage for unskilled labour = 2,4 US$ per day

In this report, the average conversion factor for

unskilled labour from 1982 to 1987 is adopted,

Tbe conversion factor for unskilled labour is calculated

as 0,747._(Please refer to Appendix 7-5-2).

(1) Constriiction Cost.

The construction investment excluding personnel cost estimated

at economic prices in Section 7-3 has to be diﬁided inte the

cateqgories of skilled labour, unskilled labour, foreign labor

and egquipment, materials cost ahd others.

. The cost of laboureres excluding foreigners is converted into

‘economic prices using the conversion factors for skilled labour

and unskilled labour. (Please refer to Appendix 7-5-3)}. Table

7-5-2 shows the economic prices for the construction

investment,
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Table 7-5-2 Construction Cost at Economic Prices

(Unit: Thousand US$)

Year :
Project . 1990 1991 1992 1993 I 1994 1995 Total
Ttens
JCT No.3 Fquipment. & Material | 14,411 | 34,951} 30,452, -~ - - 19,814 |
| Cost ang_Others ' ]
Labouy Cost 2,133 3,067 2,659 - - - 7,859
Total 16,544 | 38,018 33,111 - - - 87,673
JCT Ho.d Equipment & Material - | 13,990{ 34,029 | 22,124 - - 70,143
Cost and Others doo
Labour Cost - 1,278 2,400 1,436 - s 5,120
Total - 15,268 36,435 | 23,500 - - 15,263
New North Pier Fguipwent & Material - 2,575} 6,346 | 4,705] 12,921 10,350 - 36,097
Cost_znd Others : B . :
Labour Cost - 720 1,178 843 1,180 635 4,556
Total 3,395 7,524 | 5,548 | 14,101 | 10,985 | 41,453
pipe Laying Equipment. & Material - 4,3%2| 6,484 - - - 10,876
Cost gnd Others .
Labour Cost - 686 1,030 = - - 1,16
Total = §,078| 1,514 - - = 12,592 |
QEQ Rehabilitation ] Equipment & Material - 4,664 4,579 - - - 9,243
Cost and Others
Labour Cost - 501 474 - - - 975
Total = 5,165} 5,053 - = = 10,218
— B
Channel Dredging Fquipment & Material - - 5,431 - - - 5,431
Cost and Others S
Labour Cost - - 1,134 - - - 1,134
I Total - - 6,565 - - - 6,565
Communication Eguipment & Material = - 2,078 518 - - 2,596
System Cost_and Others : -
iabour Cost - - 126 33 - - 159
["Total - =] #,204| 551 = = 7,755
Transfer Crane for | Egquipment & Material 2,598 - - - - - 2,508
JCT Re,1 & No.2 Cost and Others
Total Equipment & Material | 17,009 | 60,572 89,399 27,347 | 12,921 | 10,350 } 217,598
Cost and Others : :
Labour Cost 2,133 6,252 9,007 2,312 1,180 635 21,519
Total 19,142 | 66,824 98,406 [ 29,659 | 14,101 10,985 | 239,117
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{2) Operation, Maintenance and Repair Costs

The main items of the operation costs of this project are

personnel, fuel and power expenses.

-These costs are estimated based on the present operational data

at Colombo Port.

“The maintenance & repair cost per year for the cargo handling
equipment :0f this project is assumed to be 4 percent of the
original investment, and for the facilities of this project it
is assumed to be 1 percent of the original investment,

Table . 7-5-3 shows the operation and the maintenance & repair

costs,
Total 7-5-3 Operation and Maintenance & Repair Costs

{(Unit: Thousand US$)

year - 19901 - 1991 1992 1293 1994 After 1995
Operation cost = 126 154 1 382 655 999 1,072
Maintenance & Repair Cost | 270 | 1,280 | 2,948 | 3,279 | 3,638 3,965
Total , _ 296 | 1,434 | 3,330 | 3,934 4,637 5,037

7-5-5 Benefits
(1} Benefit items

.Since.the propaséd'dévelopment plan is an integrated project,
diffeienﬁ.kinds of benefits associéted with major sub-projects
_are identified, These are; i) savings in export industry
inéestment érisiﬁg from the container transshipment operation,
ii) reduction 0f_tranépoft cost arising from the introduction
of a bulk hahdiing system for import fertilizer, and
1ii) réductidn of handling - costs and increase in port safety
arising from the construction of the new oil tefminal at Island

_Breakwater.
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(2)

after Various discussions, itens (1) and (ii)} are adopted for

the calculation of the benefits of this project in this study,

Calculation of the Benefit

(i}

Savings in export industry investment arising from the

container transshipment operation.

To earn the necessary foreign currency, Sri Lanka has been
investing a substantial amount of capital in export

industries,

In Colombo Port, container transshipment has been
increasing sharply, and the earnings of . foreign currency

associated with this operation .are substantial for S&ri

- Lanka's economy.

Assuming that [oreign currency earnings. through Colombo
Port do not increase in thé future, the eguivalent ambunt_
of foreign currency would have to be qbtained'from

alternative investments in export industries.

So, In this report, the potehtial savings of investment in

export industries is one of the benefits of this project,

The process of calcuiatinq this benefit is shown in Fig.
7-5-2, Sri Lanka's main commcdities for export are tea,
rubber and coconuts, and therefore, these industries are

chosen for the calculation of the potential investments.

The investments required at ecénomic dost‘to produce each
of the selected export commodities (per ton) are
calculated by the cost of production which is provided in
the annual report of the Central Bank of Sri Lanka in

1977,
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Investment costs of export industries

‘per unit, Revenue of SLPA}

| b Cost'of Production per:unit
{Tea, Rubber & Coconut)

Export. volume of . ) :
each commodity : Foreign currency
for export industries ' ’ revenue of SLPA

FOB prices of each
commodity

[
. 1

Investment cost to
get US$ per ton

Investment cost to get the same
foreign currency revenue
{Benefit of this project)

Fig. 7-5-2 Prosess of'Calculating the Benefit of Savings in
' Export Industry Investment Arising from the

Container Transshipment Operation

The investment at ceconomic prices per ton of each

commodity is shown in Table 7-5-4,

'Tablef?—S-d Investment Cost for Economic Prices per ton
of Export Industries

{Us$/Ton)
Year Investment Cost Per Ton
Tea Rubber | Coconuts
1991 1,144 330 15
1992 | 1,144 330 15
1993 | 1,144 330 15
1994 1,144 130 15
-1995 1,144 330 15
1996 1,144 - 330 15
After 1996 1,144 330 15

—411-



The foreign currency revenue of SLPA and.the transshipment
containér throughput  have -a high correlation. (Refer. to

Appendix 7-5-4).

The correlation eguation betwéen°the foreign currency
revenue and the throughput of the transshipment containers:

is expressed as follows,
Y = 0,0000932X + 17,612 (r: 0,952)
where, Y: Foreign exchange earnings (Million US$)
¥: Number of containers for transshipment (TEU)

r: Correlation coefficient

The results of the calculation are shown in Table 7-5-5,

Table 7-5-5 Fofeign Exchange Earnings of SLPA

(Unit: Million US$)

Year Foreign Exchange Earings .of SLPA Difference
With Case without Case
11990 70,9 70,9 0.0
1991 79.9 79,9 0.0
1992 88,8 | 80,1 ' 8.7
1993 | 97.8 | 78,9 18,9
1994 106,7 7.6 | 29,1
1995 115.7 6.4 39,3
1996 | 124,6 | - 75.2 49,4
1997 | 129.1 72.8 ' 56,3
1998 129,1 7007 58,4
1999 129.1 oe8.1 T 1.0
2000 129.1 65,3 63,8
2001 129.1 623 | 6.8
After 2001 129.1 62,3 66.8
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It is assumed that the shares of the export cargo volume

for the main export commodities under the Wihtout Case are

the .same as under the With Case,

" The ‘necessary investment for the increase per ton of the

. export cargo volume of .the main commodities for export is

shown in Table 7-5-6,

Table 7-5-6' Necessary Investment per Ton

Yeaxr " Tea Rubber Coconuts Total

Exporf Investment Export Inveétment Export |Investment Investment |

Share ' |for Share [Share for Share |Share for Share |[per Ton

per ton|per ton. per ton|per ton - |per ton|per ton

(US$) (uss) (Us$) (US$/Ton )

1991 | 0,358 409,2 0.199 65,8 0,443 6.6 481.6
1992 | 0,353 | 40a.1 | 0.199 |  65.8 | 0,448 . 476.,6
1993 | 0,349 398.9. | 0.199 65;8 0.452 471 .4
1994 | 0.345 394,5 0.199 85.8 | 0.456 6,8 467.1
1995 | 0,342 391.0 | 0.199 | 65,8 | 0,459 . 463.7
1996 | 0.338 387.1 0.199 65.8 0.463 6.9 459,8
1997 | 0.336 384.0 | 0.200 65,9 | 0,464 7.0 456,9
1998 | 0,332 380.1 0,200 66,0 0,468 7.0 453,1
1999 | 0.330 | 377.4 | 0.201 66,2 | 0,469 1 450.7
2000 | 0.327 | 374.4 | 0.202 66.6 | 0,471 7.1 448.1
2001 | 0,325 372.0 | 0,202 66,7 0.473 7.1 445,8
gggi? 0.325 | 372.0 | 0,202 66.7 | 0.473 7,1 445,8

The nocessary

- project) for export industries bto earn the

investment  {Once of

.the benefits of this

foreign

exchange equivalent to the foreign currency earnings of

"'SLPA is shown in Table 7-5-7,
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Table 7-5-~7 Necessary Investment for EBExport Industries

Year i Difference of Foreign Exchange | Necessary Investment for :
Earnings under the With Case Export Indutries _
and Without Case (Benefit of this project)
(Million US$) : © 7 (Million US$)
1992 8.7 T 11,3
1993 18,9 ‘ ' 24.4
1994 29,1 37.4
1995 39.3 : ) 50,1
1996 49,4 o 62,7
1997 56.3 - ' 71,0
1998 58.4 73,0
1999 61,0 . 76.0
2000 63.8 ' 79,1
2001 66,8 82.4
Note: The F.0.B. Prices of the main export commodities in the
planning period are assumed as follows: .
Tea : 52.7 Rs/kg
Rubber : 24,3 Rs/kg
Coconuts: 9.7 Rs/kg
{ii) Ruduction of Transport Cost arising from the Introduction

of a Bulk Handling System for Imprt Fertilizer

The packing style of import fertlizer in Sri Lanka 1s bags
at present, In this pr03ect, the packing style of 85% of
the fertlizer is changed from bags to bulk after 1996,

The cargo handling time of the fertlizer is reduced by the
change of the packing style, Theréfore,-thel#essel
staying costs and the cargo handling costs are decreased.

This is one of the benefits of this project.

The cargo handling conditions of fertilizer under the with

case and the without case are shwn in Table 7-5-8,
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Table 7-5+8 Condition of Cargo Handling for Fertilizer
. per Vessel at Colombe Port Under the
With Case and the Without Case

with Case ‘without Case
Type of=Packihg . Bulk. Bags
Productivity of | 320 tons/h © 100 tons/h
.Cargo Handling
'Type of Ship Dry bulk carrier General cargo ship
D.W.,T, of Ship | . 20,000 DWT *~1 10,000 pur
S (12,600 GT) ( 6,900 GT)
Cargo Handling ' 20,000 tons 10,000 tons
Volume per Ship :
Stéying_Cost.of _ .
"a ship per day 8,685 US § 7,092 Us $
(Capital Costs
and Running
Costs) '

*-1 Average of Conventional ships at Colombo Port

from 1982 to 1987

The difference of vessel staying costs during the cargo
handiing for fertilizer under the with case and under the
without case is calculated based on the values in Table 71~

- 5-8.

' The result. of the calculation is shown in Table 7-5-9,
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fable 7-5~%  Benefit of Chahding'from Bags to Bulk for

Packing Style of Fertilizer

Year Cargo ‘Number of Vessels -Staying Cost at Berth
Volume .- : . :
With without With Without pDifference.
Case Case ‘Case Case (Benefit)
{tons) | {Vessels | (Vessels {100005s/ (1OOQUS$/ (1000Uss/ k
/year) /year}| year) - year) year)
1996 458,722 23 46 518.8 1,355;5_ 836,7
1997 | 473,135 24 47 1§35.0 | 1,398.1 863.1
1998 487,802 24 49 '551.6 | 1,441.5. - 889,9
1999 | 502,713 25 50 568,5 | 1,485.5 917.0
2000 518,600 26 52 586,5 | 1,532.5. 246,0
2001 533,872 27 53 603,7 1,577.6 973,9
After 2001 | 533,872 27 53 603,7 /| 1,577.6 973,9
{1ii) Benefits

From items (i} and (ii),'the benefits of this project are

shown in Table 7-5~10,

Table 7-5-10 Benefits of This Prdject

funit: 1000 US$)
Year Benefit Benefit Total

from (i) from (ii) Benefits

1992 11,300 0 11,300
1993 24,400 0 24,400"

1994 37,400 0 37,400

1995 50,100 0 50,100
1996 62,700 837 '63;537 

1997 71,000 863 71,863

1998 73,000 890 73,890

1999 76,000 917 76,917

2000 79,000 946 79,946

2001 82,400 974 83,374
After 2001 82,400 974 83,374




7-5<6  Evaluation

(1)

(2)

(3)

EIRR -

The project life is assumed as 30 years. .The project life of
usual port development projects is generally between 20 years

and 30 years,

From the balculation, the EIRR of this project is found to be

approximatedly 21 %, (Please refer to Appendix 7-5-5),
Sensitivity Tests

Sensitivity tests are made for 3 cases:

{a) The coﬁstfuctién cost will increase by 10% (Case - 1),
{b) The cargo volume will decrease by 10 % (Case - 2),

{¢) The construction cost will increase by 10 % and the cargo

volume will decrease by 10 % (Case - 3),

The calculated EIRR is 20 % for (a), 17 % for (b) and 16 % for

{(c). (Please refer to Appendices 7-5-6, 7-5-7 and 7-5-8),
Results

The opportunity cost of'capital in developing countries ranges

up to 8 % or more as shown Table 7-5-11,

It is a generally accepted criteria that a project with an EIRR
of more than 10 % is economically feasible, For this project,
the EIRR of all cases exceed 10 %, and hence the proiect is

considered Jjustifiable,
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Table 7-5-11 Opportunity Cost of Capital in Developing Countries

Unit: Percent

Country Opportunity Cost

India - 10 - 12
Pakistan 10
Bangladesh ' 15
Nepal ' | 8
Egypt 8
Sudan 8
Indonesia 4]

Source: ODM
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7-6  Financial Analysis.

761

7-6-2

Purpose of the Analysis

The purpose of the study in this section is to examine the financial

viability of the project and the financial soundness of SLPA., The

Qiability of the project is analyzed based on the Financial Internal

Rate of Return (FIRR) using the_Discount Cash Flow Method, The

financial soundness of SLPA is analyzed based on the projected

financial statements,

System of SLPA's Finances

{1) .Financiaerrinciples

(2)

(3)

SLPA has the competence to obtain revenues from port
operations, to raise funds for investments, to manage assets
and to maintain adeguate reserves as an autonomous public

corporation managed on a self?paying basis.

Fund Raising for Construction and Improvement of Ports

. The funds for construction and improvement of ports by SLPA

mainly consist of. (a) loans from overseas financial institu-
tions iﬁcluding'the Overseas FEconomic Cooperation Fund (QECF)
throligh the government (b} investments from the Consolidated

Fund aod.(c) internal reserves. As for the basis of fund

_raising, it is prescribed in the SLPA Act that the Ports

Authority may exercise the power to borrow money from any
organization or institute within or outside Sri Lanka [Act

7.00)(L) 1,

Tariff

i) Principles of Determination of the Tariff

Basically the'tariff of the port is cost oriented, and the

présént tariff structure has evolved over years with
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ii)

increases added on as surcharges at different periods,
However, the tdrlff structure of the nelghbourlng ports,
especially the Port of Slngapore and the PorL of Madlas,
have been set to maintain the competltlve nature of the
ports, especially in regard to the rates on tlansshlpment

Cargo.
The tariff may be revised with the approval of the Minister

who shall, before giving his_épproval, consult the Minister

of Finance.

Charges on ships and cargoes

‘The charges of SLPA can be divided into charges on:ships and

charges on cargoes, and these can be subdivided into charges

‘6n port facilities and on services. On the other hand,

SLPA's charges can be divided into three types of charges,
that is charges on containers, conventional cargo (break-

bulk) and bulk cargoes, from the viewpoint of cargo type.

The main charges for container operations at the Port of
Colombo are summarized in Appendix 7-6-1, Poxt dues on
cargo, tonnage and wharfage are charged only for local cargo

and not for transshipment cargo.

In order to promdte exports there are'ﬁan?‘éommodity rebate
systems, for example rebates for traditibnal exborts such as
tea, runber, coconut products and readyﬂmade garments. There
are also volume 1ncent1ve rebates fov transshlpment of
containers of over 25,000 TEUs per calendar year and rebates.

for FCL in order to promcte contalnerlsatlon.

Compared with the charges levied by the pdfts'éf Siﬁgapore,
Madras and Yokohama, the charges for transshlpment contalner
operations in Colombo are Very economlcal (Table i-6-1),

The charges for bréak-bulk cargo operatlons and bulk cargo

OpeIathﬂS are shown in Appendlx 76— 2.-
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Table 7-6-~1

Comparison of Port Changes on Ships and Transshipment Containers
between Colombo and Other Main Ports

(UNTT:IUSS)
[TENS HATR CHARGES COLONBO I[STHGAPORE | MADRAS | YOKOHAMA
(I¥BIA) | (aAPAN)
PORT nuss EKTERiNﬁ BUES 1,020 1,156 1. 488 538
L1GHT DUES : 713 .
PILOTAGE 1,030 4,960
_ PROFESSINAL PILOTAGE FEE 80 assl M3
- TUG GHARGES 584 1,192 1,543 5, 186
. DUES oW SHIP OOCKAGE -l b 800} 1.483% - 538, 2,371
(25, G0D6RT OR 15, GADKRT)
: ' 19]5&!253-YE§§EL)____¢,H,HH-Mhh‘_§;§§3“,h_*fig§j“ﬂﬁpwﬁaéfi_”“ﬂ,__§1§§§_
R R e po BB 0T B34 838
INDEX(COLOKBO=100) 100 10§ 213 214
STEVEDORING GHARGES . 52 102 13 381
BUES ON TRANSSHIPMENT HBﬂBEﬁES_EBPJEBEEJ,EBEE§§§ ____________ Al IOUDU I SV A i
CONTAINERS(20',LOADED)
I?Jﬁ&ﬁfifﬁEQLWE9EJ§JB§3)__,_________§£_______193_-_-____53_________j§§q
IRDEX(COLOMBO=100) 108 198 83 842
"EXCHANGE RATE{USS) 33,033 $% 1.946 [Re. 15.12 ] YEN 1255
o FREE TIME FOR TRANSSHIP(DAYS) 28 2 30 i4
REKARKS S _
L : SHIFTS ? 3 3 ?
Hutloﬁvs(vean) q 0 EVERY SUHDAY
GONUITIOHS FoR- nccouurlne cuag¢£s

;vsssEL

PILOY

TUG

BERTHING TINE
SERVICE TIHE

- ?5 ﬁﬂDGRT 15, UUBNRT 35 HGEHWT HEEKL‘:’ SERVICE
2 HOURS AT ERTERING/DEPARTURE "EACH ’
¢ TUGS, 1 HOUR AT ENTERING/DEPARTURE EACH

GAKTRY CRANE GYCLE TIHE

TONKAGE OF GARGO PER CONT.

STEVEDORING CHARGES

10 HOURS(8:00 ~18:00)
8 HOURS :

30 BOXES/HOUR

32 MT/20° CORTAILHER

DISOHARGING ~STACKING ~LOADING
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7-6~3 The Financial Situation of SLPA

"he revenue of SLPA has increased smoothly year by- yeér_and-th'is _
increase is attributed to- the increase of the cargo handled, Over
90 percent of the . revenue of SLPA is _generate'cj from the activities
at the Port of Colombo (Fig. 7-6-1). -Co_ncerning the shére of-
revenue from port activities by ship and cérg'o, the latter is much .

higher than the former (Fig 7-6-2),

MILLION RS.

OOOOOO

._I
I(‘ 8
35
co :
o PROM .CAROO | . .
& trincOMALEE i , C
o FROM VESSE Ls
£3 oaLLe
Fig. 7-6-1 Gross Revenue from Fig. 7-6-2 Share of Revenue from

Port Activities by Port Port Activities

The shares of expenditure by personnel expenses, administration,
maintenance/repair, depreciation, interest on loans and taxes are
shown in Appendix 7-6-3, The share of interest on loans has been-

increasing.
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7-6-4 General Prerequisites of the Fihancial Analysis

(L)

(2)

(3)

{4)

(5)

Scope of the Analysis

For the estimation of the financial soundness of SLPA, the
finances of all of SLPA including Galle and Trincomalee are
analyzed in this study.

Project Life

Based on the same reasons as for the economic analysis, the
project life for the financial analysis is determined as 30
yvears including 6 years of detailed_deéign and construction

Base Year

For the estimation, all costs, expenditures and revenues

analyzed quantitatively hsre are indicated in prices as of

" December 1988 when  the price survey was conducted, Neither

inflation of prices nor the increases of nominal wages are

consideréd during  the project: life.

Cargo Héndling Volume

Based on the cargo volume forecast and estimated cargo handling
capacity, the annual cargo handling volume by cargo type are
determined as shown in Appendix 7-6-4,

Port Charges and Revenues

The revenue from port activities is calculated based on the

‘current féfiff of SLPA and the cargo handling volume presented

in (4), But recommendations on the existing tariff may be made

' 'based on the results of this ahalyéis, if necessary.
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(6) Fund Raising

The funds necessary for the implementation of the projects are

assumed to be raised as follows:
i) Foreign currency.
Source : Loans from abroad _
Interest rate : 10 % per annum, {(re~lending rate from the
government)’ )

Repayment : 25 years including a qréce period of 4 years

ii) Local currency

Source Reserves of SLPA

any cash shortage should be covered by short-term loans with an

interest rate of 11 % pei annum, in local currency. (*)

(*) The actual interest rate on short-term -loans is 22% per
annum, even at  the lowest rate. _But_sinée fhis high'réte
includes changes in prices, we adopt 11% per annum. as the |
interest rate on short-term loans by.défiétihg the actual

rate by the changes implicit in the GNP deflator,

(7) TInitial Investments

The initial investments of the short-term project ére estimated
in Chapter 7-3 and taxes are‘calculated in addition to these

costs,

(8} Re-investments
The facilities and the equipment will be yenewed based on their
service lives, The expenditures for renewal are considered as

re~investments. The service lives of each facility and. equip-

ment are shown in Appendix 7-6-5, The re—investments of -
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(9)

{10)

{11}

dredging will be made each 10 years,

The funds for re-investments are assumed to be raised from the

reserves of SLPA,
Maintenance, Repair and Cperation Costs

The annual maintenance and repair costs for the cargo handling

eguipment are calculated as 4 per cent of the original con-

struction. or procurement costs. And these costs for the
facilities except the equipment for handling cargoes are
calculated as 1 per cent of the original construction or

procurement costs,

The operation costs are the cost for the fuel of the eqguipment
and craft and for water supply and electricity necessary for
the operations of the port facilities. These costs are firstly
calculated as 1 per cent of the original costs of equipment and
buildings, and secondly coordinated in proportion to cargo

volume,
Personnel and Administration Costs

The personnel costs are estimated based on the reguired number
of workers propdsed in -Chapter 7 of Part 4. The wages are set
by rank considering the current standard and overtime pay are

calculated in proportion to cargo volume,

The administration costs are estimated as 25 percent of the

total personnel costs,
Depreciation Costs

The annual depreciation costs of the facilities and egul pment

-are calculated by the straight line method based on their

service lives shown in Appendix 7-6-5, Residual values after

depreciation are neglected.
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(12)

(13)

Repayment of Loans and Interest on Loans

The repayment of long-and short-term loans and the interest on

these loans are calculated based on the fund raising plan

presented in {6},

Taxes

SLPA pays turncver tax, income tax and deemed dividend tax.

7-6-5 Methodology of Financial Analysis

(1)

viability of the Project

The viability of the project is analyzed using the Discount
Cash Flow Method and appraised by the FIRR, ~The FIRR is a
discount rate which makes the costs and the revenue during the
project life equal, and it is calculated using ‘the following

formula:

Bi - Ci
i-1

[ nat=]

1 (I + 1)

n : Project life
Bi: Revenue in the i-th year
Ci: Cost in the i-th year

r : Discount rate

Here, the revenue and the cost are the difference betwsen those
under the "with" case and the ¥without" case. ~In this study,
the "without" case is set as explained in Chapter 7 of Part 5.
The revenues and the costs in this analysis cover the'followiné
items,

Revenue : operating revenue

Cost : investments (initial investments and're—investmeﬂts}:

maintenance, repair and operation costs;

personnel and administration costs.
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(2)

when the calculated FIRR exceeds the weighted average interest

rate of the total funds for the investments of the proiect, the

project is regarded as fihancially feasible.

Financial Soundness of $LPA

The financial soundness of SLPA is appraised based on its

projected financial statements {(profit and loss statement, cash

flow statement and balance sheet), The appraisal is made from

the viewpoints of profitability, loan repayment capacity and

operational efficiency, using the following ratios,

i)

ii)

iii)

Profitability

Rate of return on net fixXed assets:

Net operating income

_ x 100 (%)
Total_flxed assets .

This indicators shows the profitability of the investment

which is preéented as the net tctal fixed assets., It is

necessary to keep the rate above the average interest rate

of the total funds for the investment.
Loan repayment capacity
Debt service coverage ratio:

- Net operating income before depreciation

Repayment of and interest on long-term loans

This indicator shows whether the operating income can cover

the repayment of and the interest on long~term loans, and

must be more than 1,
Opéfational efficiency

 Operating ratio:
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T-6~%

Operating expenses S
b 3 o x 100 (%)

Operating revenues

Working ratio:

Operating expenses — depreciation cost
perating Sxp Gepreciatlon 0%t % 100 (%)

Operating revenues

The operating ratio shows the operational efficiency of
SLPA as an enterprise and the working ratio shows the

efficiency of the routine operation of the port.

When the calculated operating ratio is less than 70 = 75
per cent, and the working ratio is less than 50 - &0 per

cent, the operation of the port is efficient.

Evaluation

(1) viability of the Project (Appendix 7-6-6)

(2}

The FIRR of this projebt is 8;7'%-and exceeds the weighted

average interest rate of funds dﬁring'the projéct life (5,1%).

Financial Soundness of SLPA (Téble 7-6-2)

i)

ii)

Profitability (Fig. 7-6-3)

The rate of return on net fixéd aééetéJis less than the
average interest rate of the total funds till 1999, bhut
after 2000 the rate of returh exéeeds the average interest _

rate,

Loan repayment capacity (Fig, 7-6-4)

The debt service coverage ratio exceeds 1.0 from 1990 to
2019 except in 1995, There will be no problgm with the

repayment of the long-term-loans'uSing the‘annual operating

revenues, But it is necessary to take shortfterm loans - to
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iii)

cover the cash outflow from 1991 to 2008,
Operational efficienéy.(Fig. 7-6-5, Fig 7-6-6)}

Both the operating ratio and the working ratio constantly
keep favorable levels. The operating ratio is less than 65
% from 1990 to 2019 except from 1993 to 1998 and the
working'ratio constantly maintains a low level under 50 %

after 1999,
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7-6-7 Sensitivity Analysis
Sensitivity analysis is made for the following four cases. 

Case I : The project costs increase by 10%

Case II The cargo volume decrease by 10%

Case IIT : The interest rate on long term loans is 7.5%°

Case IV : The interest rate on long term loans is_5.0%
(1) Viability of the project
The FIRR of each case are as shown in Table 7-6-3,

Table 7~6~-3 FIRR {Sensitive Analysis)

CASE T ] CASE II T CASE III | CASE IV
FIRR 71.42 7.20 . 8.68 -
AVERAGE _ .
INTEREST 5.1 : 3.8 - 2.5
RATE

The ratio of each case exceeds the weighted average'interest
rate of funds during the project life,

(2) Financial scundness of SLPA
The financial indicators of each case are shown in Appendix 7--
.6-7, Based on these indicators, there will be no major

problems with the financial soundness of SLFA,

In case IV, the cash shortage is remarkably reduced and the

short-term loans are unnecessary after 2001,
7-6-8 Conclusions

Judging from the above analysis, this project is fihancidlly

feasible for SLPA,

However, it is recommended that the following measures be'taken in
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order to improve the financing during the project life in view of
the "current political situation, the ecénomy and the cost of the

future development of the ports in Sri Lanka, etC,

(1) The re*lendihg;rate on the long-term loans from the government

" to SLPA should be Kept as low as possible,

(2} SLPA should maintain its efforts to secure a sufficient cargo

volume and to improve cargo handling efficiency from now on,

{3) In the present depreciation'systém of S5LPA, the service lines
of assets are set regardless of their materials or structure,
This_syétem should be improved to fit the actual service lives

of assets,

—437--












Appendix

Appendix
Aopendix
appendix
Appendix
Appendix

appendix

ﬁppendik

Appendix

Appenaix

appendix

appendi x
Appendix
Appendix

Appendix

Appéodix
Appendix
Appendi x
Aopendix
Appendix

Apperidi x

Appendix

Appendix

" Appendix

Appendik
Appendix
Appendix
'Appenaix
Fig, :lA
Fig. T

1-1 (1)
1-1 (2)
1-1(3)
1-2
13"
1-4
1-5

1-6

1=7
‘1-8
i-9

1-10°
1-11
1-12

1-14

"1-15

1-16
1-17 (1)
1-17 (2)
1-18

2-2-1
2-2-2

2-3-1
2532
2-3-3
2-3-4

2-3-4-1

2-3-4-2

LIST OF APPENDIX

Overall Study SCHEAULE 4 ueeronnaconsscnntnaasassssees

Counterpart B3 %00 80880040 uat N e bidddensssdUIsddsresons

Ministry of Trade & SNipPiNg susesascsssassessnsonnanns

V Ciimate.df Sri Lahka o-oo-oouo-.-o.}o----ti-------on-

Basi¢ ECOHOmiC Indicators .n..;.;e.;....-..{.....;...

Exchange Rates ..;......o....o.........;.............

'Populatlon by Rellglon Ceetressasesnsrsnssesancacsans
' Dlstrlbutlon ‘of Populatlon U
Classification Of ROAAS seeeevsessssesnarearscsnannss

© Transportation map of Sri LANKA seseeeesecsessssasess

AY and"B! Class ROédS ...a...-..;.o.;.--...;...;...

'A' Road Network Average daily Trafflc 1986 tesaamans

Acceleratlon of MahaWQlw Development Scheme sesvassss

New Land Cultivated under Mahaweli Development

PEOGTATIME o avsssoasennnneassosasaanneanasseossnnenses

Investmént'prOmotion Zones - Employment and
EXpOrt Earnings'.i........ae-.-..................-..‘

AiT LiDE SLatiSLiCS seveeeescsvevesossassnnsassansnos
The Poxt of Trlncomalee S
Port of Galle R L R R R
Cargo Handled and Their Percentage Distribution .....
Total Cargo Handled in STi LANKA veseeseseecnccesaoss

No. of Shlps Arrlved and thelr percentage Distributio

bY G R T. 2 2P TR FEIA NS RN IEE ISR E NP E RO R AT R B B RESY A

Mlle stones 1n the Devalopment of the Port
Of COLOMDO .iesusncassosnssessscnscanscasnssosssanses

Number "of Employées of SLPA by Port and Division cene

Relat1onsh1p Among the Agencies Operatlng Within

the POXL sseseesssssscsanssrtacsnsssnssansassrssssvnnnrns

‘,List of Warehouses cterascisebtuss T a s Nt b e

. LiSt Gf Mia—StIEém Berths o---;-o--;---:-:uo--;--o--.

Periodical Calling of Vessels at JCT in 1988 seuiess.
SUrvéy_on_Berth Production at JCT and QCT .uvreoenccs

Gantfy Crane Cycle time at JCT t,cavesesssacscnanaass

Transfer Cfane Cycletime at JCT sicerenssncannrasasnes

(1)

439
440
441
442
443
444
446
445
446

‘447

448
449
450

452
453
454

1455

456
457

458

459
461

462
463
464
465
469
413
474



Fig, A

Fig. A
Fig. A
Fig. A
Fig, A
Fig. A
Fig. A
_Table A
Table A
Tabkle A
Appendix
Appendix
Appendix
Appendix

Appendix
Appendix
Appendix
Fig. A

Appendix

appendix
Appendix
Appendix
appendix

Appendix

Appendix
Appendix
Appendix
Appendix

Appendix

Appendix
Appendix
Appendix

2-3-4~3

2344
2-3-4~5
2-3-4-6
2-3-4-7
2~3-4-8

2-3-4-9

2-3-4-1
2-3-4-2
2=3-4-3
2-3-5
2-3-6
2-3-7
2-~3-8

2-3-9
2—-3-10
2-4-1
2-4-1
2-4-2

2-4-3
2-4-4
2-4-5
2—=4-6

2-4-8
2-4-9

2-4-10
2-4-11

2-8-1

Pistribution of 'Handled Units/Eerthing Houf‘

at JCT

l‘.'l".0.l....Ill‘l....‘l".."...'..!'.l..‘_.'l

prime mover Turn Round Period at JCT .iseiessssrsssess

Prime Mover {Tail - Tail} at JCT l!&ﬂ..'ﬁibotttk;;‘tl

Handled Unlts/Berthlng Hour at JCT ;......a......--o.

Cycletlme Observed

on 27th Dec 88 at ch ot--c-noeonq

Prlme Mover (Tall - Tall) at QCT yogaf.ooocoom..o,---

Prime Mover Turn Round Period at OCT . dvessssnaneasaves

Gahtry Cfdne.PrOduction:.....-....i--.....s;-o...a-?a

Distance and Time Table

0....lnElll.ll.o._.'!‘!.\ﬂi'.l.

Turn Round Time'....--G----yopnoo.ﬁi-toegohn-n-eniooo

Monthly Container Tréffic ,,.;.,..,.,.............;{.

Dry Cargo Bandled by Befths in 1987 ..........;.;..a;

Dry Cargo Volume Handled 1n 1987 ....,..............y

Monthly Tonnage of
of Colombo ~- 1988

Liguid Cargo Handled Port

nu‘o-n.clﬁllnoﬁ-t.otlocliio--uoato

Floating Craft in SLPA =~ COlOMDO vesosenessassssasuse

Dredgers - 1987 ..,
Container Freight Stations (Tnland) scecesssssnssescs

Container Freight Stations (In)and) eessoresanesaniss 492

N EEREEEET R RN NI R R N R AL

Flow Chart of Procedures Conterning Ships'
Entry/Departure (JCT) .....;..e.........{,..;......;.

Dwelllng Time of Fxport/Import Contalners at JLT e

Number of Contalners at JCT ¢sesrreeerscarrerrrssn s

Carqo Handllng Equ;pment ..&0.!.:.;0.’09..‘.h.e..,o’l

Flow Chart of Procedures Concerning Delivery

of FCL {(JCT)

--Ql!allnolto-ocnlelo.a.li--n--t'b.

Flow Chart of Procedures Concernlng R9081Vlng

of FCL (JCT}

.s.oocnun.llﬂ."ll-tu-o.ll.oels---all.l.

No, of Employees at QCT and Jcr .................--..

Flow Chart of Dlscharglng Procedures {JCT) .........p
502

Flow Chart.of Loading Procedures (JCT) sressesiaatanrs

Flow Chart. of Procedures Concerning. Shlp 8
Lntry/Departule & Dlscharglng/Loadlng (Except JCT)

Certificate of Analysxs Examlnatlon of 24 Samples

of Water sceosesene

The International Contalner Trafflcs

Mainline Services

Location of Ports

.-ci-oao:oc..-n.-clos---onclto'u-ec

se Ut P BV I s EdbO L ERBUEIR I P NI sdnd b,

..Dll.lllll!.l’ll‘.’.l.iﬂﬂ_"..l..‘ﬂ_"t

(2>

475
47@a
a7

478

479
480"
4@0
481

481
482

483
484
485

, 486

488
490
491

493
. 494
494
4é5

496

498

500 -
501

. 504

1505
-tcu-lc;on-n.---islﬁ

521
524



appendix
Appendix

Appendig
hppendix
Appeﬁdié
Aépéﬁdix
Appéndix
Appenaix
Appendi#

Apgeﬁdik

Appendix

.Appendixl
Appendix

Appendik

Appendix

Abbendix '

Appendix

Aﬁpenéix
Appendi.x
Appendix
Appendix
Appehdix_
Appendix
Appendix
Appendix

'AppeddixA

Appendix
Appendix

Appendix -

appendix’
Appendix
Appeﬁdix
Appendi x
Aépendix
Appendix

5-3

54
5-5
5-6
5-7

POpulatiOn Of Sri Lanka t‘.i..i.'!..h!il“...‘.l‘..'.‘

GDP by Industrial Origin at Constant 1985 Factor Pric

(RS' Million) i.'I..i.l'o‘ﬁ..l...I.iC.'.."'.,l.D..!..
Value and Volume of Extenal Trade sasetierenvecr ey

The‘Major Countries for Export and Import ..eecasesss

. Forecasted Flow of Trahsshipment Container Cargo sase

GDP of Bangladesh at 1980 Constant Prices sicecacanes
Containerized Ratio in:Bangladesh chessrasesanessasca

GDP of India at 1980 CONSLANE PricCeS eessesseecsssss

' Containerized Ratio in India N
GDP of ‘Pakistan at 1980 Constant Prices ..uesssesssss
VConféiﬁerizéd Ratio in ﬁakisfan sessrvsssrasscsnccsns
: Population & ?opﬁlétién'lndex of Gulf Red Sea s.vaees
‘Wumber of TEUs in Gulf and Red Sea (1980 - 1985) ...

Ratio of Containerization {(Macro Forecast) .siecesusess

Eorécasted'Flow of Foreign Trade Cargoes by Macro
— Bconomic Forecast teeesssececceasasoesacncenssncsne

Rice Production, Import and Supply trsecasstsserssess

Sugar Consumption, Import;'Production and
Per Capita Consumption D N R N R I I I

Consumption of Fertilizer for PaddyY ceescssveasasssns

- Consumption of Fertilizer fOr TE& sveesevssessasscsce

Consumption of Fertilizer for Coconuts .caveeassncans

Consumption of Fertilizer for Rubber ...oceiecessases

Cement Consumption and Production (1982 - 1987) ,....

Per Capita Consumption of Onion sesesvossssssscscasas

Volume of Onion Production ssoeessssssssssnsssvonscss

Other Break Bulk Cargo Tmport (1982 = 1987) ,iivess.s

Import of Dry BulK seaessacssveresssvoncasssnacsnensn
Import of 0il & 0il Products (1979 = 1987) .uvevweon.
Other ‘Break Bulk Cargo Export (1982 = 1987) .viececans
Coconut Preducts (Port S5tatistics) secesvtenassiacess
Existing 0il Handlihg Facilities ceesescesossssvennss

Planned 0il Handling Facilities at Dolphin Berth ....

‘Berth Capacity PR N NN I N R R R )

Subsidery Loan Collditions L0 B RE BE B IR LN BN AN B B B B B B B B

Number of Vessels LY DIaft veeeeeoceccssscsssencacess

The Shlp ManeuVEIing TOSE eeewosescasscsvsorsccasassane

(3)

526
527
528
529
530
531
532

533

535
536

536

537

537
538
538
539
539
540
540

541
542
542
543
543
544
544
545
545
546

547
548



Figo 6—3“2“1 (1} Case 6 --.q.oo;;-oo-toco.l;--}-'a.i-n-;-;-n-oénoq.

Fig. B=3m2el (2) CASE@ 7 sesesanessssassadatsncasvesanssassssnessss’
Fig. 6-3-2-1 (3) CASE B severenseeeasannssssssassssssssnsoraanoans
Fig. 6-3-2-1 (4) Case 1 ...........e..{...s.;..b.........;.;{.;,.."
6~3-2-1 (5) Case 4 ......................;;;.......;,;Q.,;.Q._

Fig.

Fig. 6—3“2”1 (6) .Case 9 u-n--n-no?.‘o-oa-.;aotetooculeool;;uo.;t;p

Table ©6-3-2-1 (2) Tested.vessel .“.'.0t.t.i!;olittiuiillllnounaﬁl-.556

Table 6-3-2-1 (3} Engine - Prophlsion_(MOdel Ship)_.;.........‘.... 556

Fig, 6"3_2'—1 (7) S}lip Course ObSEIVGd On 12; JL’-I’IQ ..-ll..IIII"....' 557
Table A 6-3-2-1 (4) President Garfield (Real Ship Observed) ..c..sve. 558"

6-3-2-1 (5) Engine - Prbpulsion {Real Ship) sesvscssssrireanas 558

A

A

A

A

A

A
Table A 6-3-2-1 (1) TSt CASES weessiessssssassasesesnsasssscsssassss 556
A ) RARAARM AR A

A

R

A

Table A

A

Table A 6-3-2-1 (6) Time and Distance to Stop {(Real ShipP) sevseesssss 558
Appendix 6-5-4-1 Breakdown of.Constufction Cost for Master Plan ....s. 559
Table 6_5‘4_1 (1) MNP NO;3 & NOF4_BEI£hS .l.ib;.llﬁl.ﬂ“;.ibﬁtC;..l‘559

Table 6*5“4;1 (2) NOrthIEntrance Channel '-lqle!l!lll.t.l{..llll.i..559

Table 6-5-4-1 (4) VConstrucfion Cost df QCT (Master Plan A) sseveaes 561

6-5-4-1 (5) Realignment of Main Entrance Chanmel ...ceeevaens 562

A
A
Pable A 6-5-4-1 (3) Construction Cost of FCT.--cnoocooaiseo-aenynofun 560
N .
Table A
A

Table
Appendix 7-2-1 Reclamation behind Prince Vijaya Quay (PVQ) ieessssae 564

6~5-4~1 (6) NQEQ Project {(Master Plan B) esiassansnuccnsvsave 263

Figa A LBYOUt ...aa--o.;;;.-oaoo(iu-uo--o-nu-.-n---- 565
Fig. B Cross Section .s.a-.-aossootnﬁ;lo---o-o;-aoso 566

Fig. C Oof fshore PiPEline to SPMB ;.-o-le-nc-;---i;o-'567

Appendix 7-4-1 Yard Area Q.E.Q Terminal .sesscecosscanssssaconscasss 568
Appendix T-5-1 standard Conversion Factor  iesreesrsesersosessiannss 569
appendix 7-5-2 Conversion Factor for Unskilled LaBOUL  evesesacsesons 569
Appendix 7-5-3 Labour Cost for Constructién'.;;.,..;;;a...,.o...a;.. 570
Appendix 7-5-4 Foreign Exchange Earnings of SLPA and_Conﬁainef _ |
Transshipment CArgo sessassecssssssssssssnvssseaansss 271
appendix 7-5-5 IRR Calculation,(Basé_CaSE) .......;;;....,.;..;.;....572
appendix 7-5-6 IRR Caloulation (CASE 1) wesessesesoseseessorennerecs 572
Appendix 7-5-7 IRR Calculation (Case 2) ....,......_._............._;;, 573
Appendix 7-5-8 IRR Calculation (CaSe.3) ceecrertssssanesirvasvessess 573

Appendix 7-5-9 Simulation Test for Chacking the_Length'of QUAYS L ese 2374
Table A 7-5-9-1 Imput data of Simulation Tests ooo_o.oo_oal----'-o_'-'-_-a--c. 578
Fig. A 7-5-9-1 Percent of Number of Vessels by Length at QCTif..;.,._579

@



Fig. A 7-5-9-2 Percent of Number of Vessels by Length at JCT ....... 579
Fig. A 7-5-9-3 Average-Waitihg Time of Total Calling Vessels ...v... 581

Fig. A 7-5-9-4 Relation between Berth Occupancy Rate and Average
. : Waitin(—] time l.l.canlﬂl..l!..ln!nu(.a..uu-a.ﬂile.al.'- 582

appendix 7-6-1 . Main Charges for Container Operations at the Port

- Of ColOMDO 4aviassssssnvissceassanracsssscsssssasnsess 283
Appendix 7-6-2  Main Charges.for Conventional Cargo Operations ...... 584
Appendix 7-6-3 Share of EXpenditure oF SLPA .ieeeeesessssssosenseses 585
appendix 7-6-4 Annual Cargo Handling VOIUME ..seeeesessscseasaseovres 585
appendix 7-6-5  Comparison of Depreciation System of Tangible Assets, 586
appendix 7-6-6° FIRR CAlCUYATION tuasveeesnosasnasescnsnsncanvonnsens 958
Appendix 7-6-7 Financial Indicators (Sensitive AnalySiS) seeeeeecess 589

(8)






19848

Lasn

Overall Study Schedule

Appendix 1-1 1)

11

12

01

03|

02

Works

Works
1C/R:

in Sri Lanka
in Japan

Inception Report

Mr,
Hr.
Mr.
Hr.

e

Tosiro Ichizono
Hisasi Aono

.Kenich Sasaki

Design of Port Facilities

PR/R: Progress Report
0alostosforiosfog] 1o
| b Works in Sri Lanka
) Eow—— = Works in Japan
A A A IT/R: Interim Report
1T/R- DE/R F/R PF/R: Draft Final Report
. F/R : Final Report
‘Team’s Formation
‘Dr. Kazuo KUDO 'Téém'Léaaer
Mr. Osamu KUNITA  Co-leader,Port Planning _
Mr. Tomoo Amano - Cargo Forecast, Economic Analisys
Mr. Yoshio Yamauchi Port Operation, Management, Financial Analisys
¥r. Sinichi Saga Financial Analisys(JCT#3)
Mr. Michiro Isawa  International Container Traffic

Natural Conditions(Meteology, Oceanography)
_ Work Planning, Cost Estimate
Yosimitsu Suzuki Natural Conditions(Survey, Soil)

TdShi&uki.Iwama~Coodination (JICA HEADQUARTER) _

—439—



Counterpart

SLPA

Appendix 1-1 (2)

First Visit Dec, 1988-Feb, 1989

Mr. Wimal Amarasekera
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Mr. S5.K.W. Dias
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‘Capt. G.0. Henricus .
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Mr. W.A.W. Heerasinghe
Mr. G.P. Weerasinghe
Capt. S. Chinnaiah
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~ Managing Directér

- General Manager

- Additional General Manager
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- Supdt. Civil Engineer (CPEP)

-  Supdt. Civil Engineer ‘
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Second Visit May-June, 1989 and Third Visit Aug, 1989

Mr. A, de Vass Gunawardena - Chairman
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Mr.H.A.WijagunaQardenav
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Mr.D. B, Ranasinghe -

Mr.G,P.Weerasinghe -~
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Mr.H. Premaratne -

Dr. H.V.Dayananda -
Mr. H.Ratnaweera -
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Chief Manager (PR&D)-
Chief Engineer (Ports)
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SCE (CPEP)

D.P.M.
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Lanka Hydraulic Institute(L.H.I)"
L.H. 1
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Ministry of Trade & Shipping

Hon, = A.R, Munsocor,

M,P,, Minister of Trade &

Appendix 1-1 (3)
May, 1989

Shipping

_anﬁ ihdradaSa Hettiarachéhi; M.P., Minister of State for Shipping,

Mr. Harsha Wickramasinghe, Secfetary, Ministry of Trade & Shipping.

Mf;_S.M.W, Kirinde, Secrefafy to the Ministry of State for Shipping.
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Climate of Sri Lanka

1.2 AYERAGE RAINFALL
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Appendix 1-3

'BASIC ECONOMIC INDICATORS

1987

1988

1987 1988
: P,o]}u fation Trade
- Mid-year estimate Mu. 164 16-6 Imports  Rs. Mn. 60,528 71,200
Growth rate - % - L3 1.4 SBR Mn, 1,589 " 1, 1665
- o e Exports Rs. Mn. 41,133 46,928
: SDR Mn. . 1,080 1 ~097
'Nutional Incon'e Tea : ' 230 "288
Rubber ’s 77 ‘87
Rate of Growth of GDP A ‘ Cocozut . 56 36
“(In real terms) 2.7 Garments and .
Ra(c of growth of GNP, Textiles Vs 339 333
* . (In real tamN;;Z 1.6 2.5 Petrolowun ‘
:Per Capita G . : . Products - . 68 53
(cu.rrent pnws) Rs . 10,598 11,939 Other Industrial
US 3 60 315 Exports - 118 144
: . Balance of Payments (SDR Mn.)
Secioral Growth Rates (3)
Trade Balance . ~ 525 - 574,
- Agricultore, Forestry and Services Account ) - 121 - 126
. Fishing ~ 5.8 2.1 Private Transfers 242 262
: Mining and Quarrymg 19-0 9.0 Official Transfers 132 142
* Manufacturing, 6-8 4.7 Carrent ‘Account Balance - 265 « 324
_Comtmcnon 1-8- 1-5 Qverall Balance - 72 -~ 10l
Semces 227 R Overall Debt Seivice
- . Ratio” % 27.1 28-8
Invcstment and Saﬁngs Government Finante
As a percentage of Gross Domestic - :
Product (at current market prices) | ‘As a percentage of Gross Domestic
Products
“Investment 3.3 23] Government Expenditwre  32.5  34.4
- Government. .- 57 6.3 ‘Government - Revenue 21.4 18.%
~Domestic Savings 12.8° -12.8 Current Account Surplus/
“Hational ‘Savings 15-3 14.3 Deficit () 1.3 - 2.2
S o - . Budget Defictt :
: (before grants) -1 i5-5
Prices Budget Deficit
(after grants) 8.7 13.0
: Colombo Consumers’ Price Index
- % Change Dec, ~ D¢, 10-2 15-0 -
"Avcrage Anaual 7 Change 7- 'I 14.0 | Money and Credit
: /Changc in Imphcu GNP o . :
Deflator -~ 6-8 115 1 - 3/Change M1 1834 291
’ % Change Mz 14.7 16.4
B R S, /Change in Domestic
Exchange Rales (Average) Cradit 17.9 28-2
oo - %, Change in External
Rs iU'S $ 29.44 - 31.81 Bankmg Assets (net) -5.0 -44.8
Rs JSDR 38.10 42-76
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Appendix 1-6

A MAP OF SRI LANKA WITH THE ADMINISTRATIVE DISTRICTS
SHOWING THE DISTRIBUTION OF POPULATION - 1981 CENSUS

-
Ariaee R
: ’ (S}j.?(m.) & . JAFFHA
1. Colombo 6524
2, Kalulpra ;;6(‘16.5_ :
2.' flaar:adl); -:1:59;:3‘ L THE FOPULATION OF SA1 LAHKA CONSISTS OF |
£ Muwora Bliya- | 0 14172 :
g Galle N IE N 5 SiHHALA 0%
1, Matsra 1.236.4 SR LAnKA TAMSL 1284
§. Hambamon 1,593.2. IHDIAR TANIL i
9. Jatlns S22 . OO bt
16.. Manner S2.,002:1 . WULLAITIVU OTHER a7
L. Vawniniyr- T1.645.2 -
i1, Dauticilow . . 2,488.4 0
11, Aempara 4,539:3
14, Trincomalee ‘2,618.2 -
13. Kuruaegala - ATIT
16 Puliatam 1,976.9
ti. Anuradhapura 71,1291
i3, Polpnnaruws }.402.7
15 - Baduliz C2.818.1 . LEGEND
11, Kfonaragaie 5800 . -
M. Randpura 1,238 . )
C 2 Hepal §,662.8 S = SINHALA
1. Gempaha O S 5T = SRILANKA TAmIL
i 1.966.0 IT = INDIAN TAMIL
. nullsthive : 86.0° . T it - o
& 887 1 O - OTHER
: e ‘ AHUALONARIRA
*r ratal lxnd arca gaciuding
large inland waters,
POLONNARUWA
5 . s
1. 1o
oA
[ IR 1Y 2ATNCALOA
o . oM
[T
§T . s
L 1T L
x;sunsgu A
B 1Y 0 .- 0.8
ST 11%
iT - asw
Mo 3%
0 - &
j AMFARA
] $ - em
GAMPAHA KETALLE .oon
[T SRR 1N
W LLEm
o - en
MGHERLGALA
5 529y
LY N
i A3
Mo. 18%
Q oin

KAKMBANTATA

-4 b



Appendix 1-7

CLASSIFICATION OF ROADS

Roads in Srl Lanka are classified in a hierarchical order as
‘A", 'B', 'C', 'D' and 'E' Class Roads. The prevailing eriteria for
classification of roads are -~ ‘ : . _

'A' Class ~  All roads comprising the network of trunk roads

: connecting the - Natiomal  Capital * with . the
Administrative District Capitals and also’ connecting
the Distriet -Capitals with one another.  Also
included in this category are other wajor roads
which are paved ‘and bitumen surfaced " having a
carriageway width over 7.32 meters and road platform
width over 11.0 meters.

'B' Class - Main roads connecting other important towns to the
District Capitals and also providing important. links
with the trunk road system. All 'B' Class roads are
paved and bitumen surfaced having carriageway widths
between 3.66 meters and 7.32 meters.

'C' Class - Other minor roads such as agricultural roads and

’ local roads. '~ These roads are. single lane having
carrlageway widths of 3.66 meters and platform width
of 5.5 meters and are generally paved and bitumen
surfaced, :

'D' Class - Gravelled roads having-2.44 meters to 3.05 meters
“travelled surface generally motorable during dry
weather only. : ' '

'E' Class - Bridle paths; generally non-motorable but some are
jeepable.,

Appendix 1-5 Population by Religion
Réliglon—Pereent
District No. of NE S
Persons Buddbist MHindu { Bfustim | Christizn Othier
1. Colombo 1,698,321 L -10.8. 1.6 10.0 | sL.4- 0.2
7 Kalutara 827,189 84.4 |- 4.5 1.6 38| eo
3. Kandy 1,126,296 § 744 - | 115 1.2 23 02
5. Matale 357441 8.7, | 166 14 23} o0
5. Muwara Eliya 522 2149 354 35.6 1.0 5.9 01
5. Galls 814,579 24,1 P8 32 0.6 03
7. Malara © 644231 94,6 2.4 2.6 0.4 0.0
8. Hambantota § 424002°] 913 | 0l4 224 . 0 o0
9. Jaffna 33,112 0.5 | 852 1.7 12.6 0.0
10, Mannar 106,940 3.0 26.7 8.1 42,1 9.1
11, Vaviniya 95,904 16.4 6.3 ] T2 0.0
12 Balticalos - 300899 2.7 | 863 24.4 6.8 0.1
V3. Amparai 132,726 33§ 181 | ae 2.0 | ot
14, Trincomalee 236,190 | - 323 3.8 1 295 1 61 0.3
i5. Kuruncgala 1,202,758 90.4 1. 5.3 3.2 0.0
16, Puttalam 493344 47.5 42 10.2 | 380 o1
17. Anvradhapura| 587,322 %0.2 1.0 1 .. 7% b2 0.1
18, Poloanaruwa | 262753 | 899 7.0 6.1 £ 0.1
19, Badvlla 42,893 6.2 5.0 | 4.8 2.2 0.1
10. Monaragafa 179,743 92.8 4.6 2.1 0.5 0.4
5. Ratnapura 796,468 846 - | 119 1.5 1.6 0.0
22, Kegalle 682411 1 853 | 73 54 1.6 0.0
2). Qamgaha 1,389 1490 701 {9 34 3.5 0.1
24, Mullalhivo : 1.3 78.2 4.9 15.6 0.0
Total i4,859,004 69.3 15.5 1.6 7.5 0.1

Source: Depariment of Census and Statistics,
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Appendix 1-8

Transportation Map of Sri Lanka
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Appendix 1-9

e W AND'B' (LASS ROADS
Ve MAINTAINED - BY THE ROA

COLOMBOLA
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Appendix 1-10

'A' ROAD NETWORK
AVERAGE DAILY TRAFFIC
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Appendix 1-11
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Appendix 1-13 (1)

Invesiment Promotion Zones — Employment and Export Earniugs 19871988 - -

1987 : . 1988 {a)’
Calegory - Gross - - . Gross
. Export - i 5. Export
Employawnt| goooy Employment L
25 : -1 Eamings
(End Idec.) {f. 0. b) (End Dec)) |- gf.q. by
Rs. Mo, : RS Mn.
1. Food, beweragas and tobicco Y T - 147.0 6 1993
2. Textile, wearing appare] and leather : ‘ o ) v o
producls . . 33,342 5,989.2 39,848 16,9786
3. Wood and wood produtts :
{Including farniture) . . e 56 4.0 TR 6.2
4. Chemicals, peiroleum, coal, rubber L ) X ’ S
and plastic products : b o1,099 2130 2,285 378.7
5. Non-metatlic mineral preducts : . L
{Except perroteum and coal) . 2,132 - 309.5 2,817 667-3
6. Fabricated metal products machinery ) T
and transport squipment .. 435 - - 177.0 1,202 - 413.9
7. Products not elsewhere specified .. 3.3 4247 3,680 4979
2. Services () . 3,805 2098 3.5 T A85.2
Total . 50,743 7,534.1 54,626 9,346.3 S

Source . Greatey Colombo Economic Commission,”

{g) Provisional. )
(t) Excluding “Air Laoka Ltd".
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Appendix 1-14

" Air Line Statistics (Source: Department of Civil Aviation)

5186, 500

Out | Bound
Name of airline Passenger Cargo(kgs) Mail(kgs}

ALK 323,000 9,039, 000 145, 000
~AFL 8,000 241; 000 57, 000
GFA 14, 000 570, 000 3,000
IAC 60, 000 430, 000 26, 000
KAC 24,000 786, 000 9, 000
KLY 6, 000 152, 000 8,000
PIA 7, 000 727, 000 2,000
~RNA 500 50 .90
~SIA- 21, 000 984, 000 9, 000
THA 25, 000 1,260,000 11, 000

- UTA 13,000 1,000, 000 3, 000
Total 501,500 15,189,050 | 273,090

In Bound

Namg of airline Passenger - | Cargo(kgs) Mail(kgs)
ALK 348, 000 3,400,000 200, 000
AFL 8, 000. 130, 000 . 40, 000
GFA 9,000 92, 000 5,000
IAC 57, 000 448, 000 46,000
KAC 20, 000 456, 000 17,000
KLY 7, 000 318, 000 9, 000
PIA 6,000 314, 000 19, 000
RNA - 500 3,000 100
SIA~ 31,000 670,000 55, 000
THA 20, 000 1,210,000 156, 000
UTaA - 10,.000 813, 000 5, 000
Total 7,654, 000 545,100
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Appendix 1~17 (2)
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Ist Aug.

Appendix 2-1-1 (1)

. -MILESTONES IN THE

DEVELOPMENT OF THE PORT OF COLOMRO

1875 ~ King Edward VII laid the foundation stone
- for the South West Breakwater.
1885 ~  Completion of the 1285 metre South West

Breakwater.

1898 - ~ Completion of the 335 metre North East

Breakwater.

1906 . ~ Completion of the 814 wetre Island Breakwater.
- .~ Completion of the Dry Dock.
- Completion of Dredging upto 9 metres.

1909, - Completion of Guide Pier (the first deep water
' alongside berth)

1912 - Coﬁpie;ion of 18 coaling jetties at the present

New-Container Terminal site.

1913 - The Colombo Port Commission created to develop

and maintain the Port.
1922 - Completion of petroleuﬁ 01l facilities,

i923 . J Gompletion of lighter quays, jetties and

warehouses in Baghdad and Pettah areas.

1938 - .Coﬁpletioﬁ of the Imner Dry Dock.

1956 - Completion of 17 alongside berths and tramsit

" shed and ﬁérehouses.
1958 - Cﬁrgo handling activities were nationalised and
: the Portj(Cargo)-Corporation established.

1967 - Creation of the Port Tally & Protective Services
Corporation,
1969 - Commenicement of construction of Container Terminal

at Queen Elizabeth Quay.

1979  ~  The Sri Lanka Ports Authority was formed by unifying

the Coiombo Port Commission, the Port (Cargo)

‘Corporation and the Port Tally Corporation.
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Appendix 2-1-1 (2)
Master Plan for the Pbrt:oficnldmbo established with
assistance from thé_Government of Japan.
His Excelienéy'PreSident, J.R, Jayawardené cerémonially

inaugurated the New Container Terminal at Queen
Elizabeth Quay. '

Japan Port Consultants appointed as Consultants to

the Port of Colombo Expansion Project,

' Inauguration of the close—cirnui: T.V. Network by’ the

Hon. Lalith Athulathmudali, Minister of Trade & Shipping.

‘Inauguration of the Rail‘Contniner Service by the

Hon. Lalith Athulathmudali, Minister of Trade & Shipping.

Commissioning of the fifsf Cantry Crnne.m TANGO 80 -
by the Hon. Lalith Athulathmudali, Minister of
Trade & Shipping.

Contract for the Construction of the New Container
Terminal signed with M/S. PENTA~OCEAN/WAKACHIKU JOINT

. VENTUEE of .Japan.

Commencement of Construction work on Stage I of the
New Container Terminal. .

Commissioning of two Liebherr Gantry Cranes at
Queen Eiizabeth Quay Container Berth.

Inauguration of the Construction of Stage 11 Second

fully equipped Container Terminal.

Commissioning of four Hitachi Transfer Cranes at

Queen Elizabeth Quay Container Berth.

His Excellency President J.R. Jayawardgng'cerembnially
inaugurated the First Berth of the ' JAYE' Containef
Terminal, providing fully computeriéen'Container‘

Handling operations,

k| xkAkkAxk Kk
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' 'Appendix 2-2-1° Number of Employees of SLPA by Porl and Division

(At _Dec.3lst each year)

—461—

PORTS | pIvisions | 1085 | 1986 | 1987 | 1988
COLONBO  [ADMN.. SECRETARIAT,

U |LEGAL; - 162
- ITRAINING, 114
[KITCHEN & CANTEENS - 271
ISUB TOTAL 453 181 514 547

OPERATIONS 8,588 | 7,487 | 7,881 | 7,695

CENGINERRING | 4,119| 5,003 4,811 4,893

TALLY AND SECURITY| 1,679 1,738| 1,970| 1,995

NAVIGATION 1,156 | 1,163| 1,180 | 1,238

FINANCE 871 670 693 719

{CONMERCTAL 413 419 113 415

SUPPLIES" - 220 233 229 250

PERSONNEL a3 142 125 147

INTERNAL AUDIT 79 82 81 88

MEDICAL 60 57 63 67
 IPLANNING, RESEARCH

% DEVELOPHENT 55 86 74 115

_[TOTAL 17,625 17,561 { 18,034 | 18,169

GALLE 830 878 | 829 849

TR INCONALEE C1,a417] 1,359 ] 1,259 | 1,389

GRAND TOTAL 19,972 ] 19,798 | 20,122 20,407
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List of Waxehouses

Appendix 2-3-1

“Humber of "Cubic _
Location Transit Capacity { Floor Area

L Sheds (m?) (w?)

Queen Elizabeth Quay 3 129,130 17,650

<8 Bandéranhike Quay 5 166,61547 24,246
g, Coaster Berth - ' _

1Prince Vijaya Quay 3 89,706 12,264

Chalmers Area -2 1,287 1,841

o .| Baghdad Area 3 35,553 9,721

9 [Pettah Area 3 30, 441 7,672

& { Kochchikade Area 5 43,095 9,765

Belra Lake. 2 92,866 14,262

Canal Yard (Food Dept.)} 1 30,794 73,6416
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List oﬁ Mid-stream Berths

Appendix 2-3-2

T P Mooxing. -,
Bexth o Ttecre | Newre | Capaeity
SOUTH-WEST MONSOON (MAY TO OCTOBER) |
Buoy Berth No. 8 150 9.5 | 18,000 -
9 225 9.5 22,000
10 234 9.5 20,000
12 Unlimited 11.0 40,000
14 171 7.5 10,000
15 A 185 8.5 12,000. -
16 A 203 8.5 12,000 -
2 A 95 6.7 4,000
$3 115 6.7 3,000
N1 186 8.0 © 10,000
NORTH-EAST MONSOON (NOVEMBER TO‘ APRIL) .
Buoy Berth No. 12 225 10.0 30,000
13 274 10.3 30,000
14 171 S 11.0 40,000
17 264 8.0 12,000
18 214 9.5 18,000
19 229 10.3 30,000
21 153 6. 5(LI) 8,000
22 170 6. 5(LH) 8,000
23 177 7. 5(LH) 10,000
Nl 186 8.0 10,000
52 A 95 7.0 |
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Appendix 2-3-4

SURVEY ON BERTH PRODUCTION AT JCT AND qCT

(1) PRODUCTIVITY OF CONTAINER HANDLING AT J.C.T.

, Number of contalners handled at the two berths of J.C.T
durlng the recent 6 months {from 01 Jan ~ 30 June 1988) were

211,194 TEUs, and the average berth occupany was 4% — 937,

There is a small decrease in the number of containers
rhandled while the berth occupancy becomes great in the latter part

of the observed perled.

This means thatVZIL,OOO TEUs is the maximum value presently

. attained for one berth per year at J.C.T.

We observeﬂ the actual handllng so that we may examine wnether

there are any solutlons for 1ncre351ng the productivity.
?ig A 2-3-4-1 - is a result of the observation.

Mean cycle time of Gantry cranes is 1'48",) but this is mixed

{result of dlfferent Gantrles and different ships.

Some Gantries were concentrated in discharging, and the others

were working for loading containers.

The gantries.fqr discharging had clear peaks at 1'lo", as you
can find in thé'figure, and the others for loading had mild peaks
at 2'10".

As the Gantries have the same mechanical capacity, there must

be some reasons for the differnce in handling speed.

According to a person in-charge of operation, there are some
difficulties in feeding contaipers to a vessel which has sophisticated

" request for.shipping order.

It is natural that the cause for low speed of Gantry cryaneg lies
~in the process of feeding containers, because the other Cantry Crane
-which concentrates in discharging does not have such a problem attain-

~ing a high speed of handling containers.

Contd....2/=
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Considering 1'10" of cycle time is almost the ultimate value
of the actual handling, our target for promotion of productivity can

be the average cycle time of 1'48",

When we assume the two Gantries serve a vessel at the sycle

time of 1'48" | they can handle 66 contalnera per hour.

In this case,.the'berth occupancy 652,:éctuallh$ndiing hours
90% and the efficiency 70%, then the monthly prodﬁdt pér berth ¢an be
(0.65 % 0.9% 0.7% 30 days* 24 hrs.)* 66 = 19,460 UNITS.
This is equivalent to 233,500 UNITS per year per berth, or 350 000
TEUs if 40' containers are included at a rat;o of 50%.

Comparing this to Fig.A-2-7~3, the'actuél héhdiing.rétié.per%
ship per berthing hour, if we take the value of 22 units/hour, one
ship per berth, and berth occupancy 75%, the monthly product;on becomes
(0.75% 30 days*24 hre.) *22 units/hr. = 11, SBO_UNIIS This is equivalent
to 142,000 UNITS .per year, or 213,000 TEUs if 40' containers are included

at a ratic of 50%.

From these values of handling ratio, we know that Gantry crane:
operation itself has enough capability for handling ‘one and a half

times the units of present performance.

The value of productijon per bérthing per ship seems to have

some relation with ship size also (see Fig A 2-3-4-6),

This implies that more Gantry cranes were assigned to bigger

vessels or smaller vessels cannot attain much productivity.
The Fig A 2-3-4-2 also indicates the cwcletime of Transfer cranes.

The average cycle time was 2'26" , although we know from the
distribution that the Yard crane itself can attain a ¢ycle time of 1'30"

at their maximum average.

If we want to feed a Gantry at the rate of 33 'UNITS per ‘hour.
number of yard cranes shall be (33)7(60'/2.43) = 1.33 per Gabtry.” The
combination of one Gantry to two Yard cranes séems sUitable;7if Yard

cranes do not have to travel nor remove boxes than required.

Contd....3/=
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In actual cases, when one Yard crane travels, the other one

cannot supply containers at the speed of a Gantry crane and it is

very hard to recover the time lost. . .. Because a Gantry
¢crane or a Shlp has its own appropriate speed. Thus, the composition

of one Gantry to three Transfer cranes is necessary.

We also obtained the data for Prime movers. Fig & 2-3-4-4 and 2-3~-4-5

are the obtained data concerning Prime movers,

From the figure, we know that overall cycle time of container
" handling is-around two minutes, and average Turn round period of Prime

mover is 15'39",

If we want to feed a Gantry at the rate of 33 UNITS per hour,
the Prime movers which bring two UNITS at a time shall be prepared
(33/2)/(60' /15.65) = 5 nos. per Gantry crane, or 9 nos. for 40' containers.

We found from the ohservation, that at J.C.T. the causes far

taking excessive time are,

(1) delay of féeding containers at Transfer crane side by
travelling from one place to another or picking up one

container after extra strokes,
(2)  Shortage of Prime movers, and

(3)  loss caused by combined feeding with other yards.

From all these informatlons, the target of 1.5 times of present
number of handllng contalners, whlch becume 300,000 TEUs per year per
berth seems possible to attain , if we are prepared for feeding contai-

ners smoothly to Gantries.

— 471



Appendix 2-3-4 (2)

It is observed that the traffic at Q,E.Q. is not smooth

owing to narrowness of yards, many corners ‘and uneven grounds,

At present, Q.C.T. has two Gantries and is handling 17,000 -
containers per month as a whole. This valué'iSJEQUivalent to 204 000 TEUs

per year. We understand the value is the maximum value ‘at this moment,

He observed the actual handling at QCT on 27th December 1988.
One of the Gantries handled only 8 containers because of delay

in supplying containers. The cther handled 25 uynits of 20' containers per

hour.Fig A 2-3-4-8 is a result of the observation.

Average cyclé rime of 2'06" was obtained from one of the
Gantries. This value may be promoted upto 1'50" because 35% were observed
at the cycle time actually. The slow speed of Gahtry'df 0Q:C.T.comparing

to J.C.T. is considered to be owing to small size of vessels,

On the other hand, the top loader's cycle time was rather
amazing, because it handled containers at the cycle time of 1'50" on an

average even faster than Gantry crane'at*Q.C.T.

This performance was possible because it did not have excessive
travelling nor replacing containers. - The top loader was:-only concentrating

in loading containers to chasses,

Fig A 2-3-4-10 dindicates that the Turn round period of chassesat
Q.C.T. takes more time than J,C.T. This implies the course condition was

bad as 1t was.

Fig A 2-3-4-9 shows that overall cycle time for feeding " containers

by (20' + 20¥ chasses,

This value would be the maximum productivity at preéent condition

of Q.C.T.

In order to raise the value of handling capacities at berths

of Q.C.T, the following measures will be neceséary.

%. To provide'good and sufficient stacking yards,
" To provide smooth road with enough width.

3. To provide systematic, computerized operation.

472



	CHAPTER 7 SHORT TERM DEVELOPMENT PLAN
	7-2 Project Implementation
	7-2-2 Construction Work Sites
	7-2-3 Relocation of Existing Facilities

	7-3 Estimation of Construction Cost
	7-3-1 Basic Principle of Cost Estimate
	7-3-2 Estimation of Cost
	7-3-3 Project Cost

	7-4 Towards Better Management and Operations
	7-4-1 The Objectives of the Analysis
	7-4-2 The Problems of the Existing Management and Operations
	7-4-3 Recommendations on the Existing Management and Operations
	7-4-4 Management and Operation Plan of New Terminals

	7-5 Economic Analysis
	7-5-1 General Approach
	7-5-2 Prerequisites to the Economic Appraisal
	7-5-3 Economic Prices
	7-5-4 Costs
	7-5-5 Benefits
	7-5-6 Evaluation

	7-6 Financial Analysis
	7-6-1 Purpose of the Analysis
	7-6-2 System of SLPA's Finances
	7-6-3 The Financial Situation of SLPA
	7-6-4 General Prerequisites of the Financial Analysis
	7-6-5 Methodology of Financial Analysis
	7-6-6 Evaluation
	7-6-7 Sensitivity Analysis
	7-6-8 Conclusions


	APPENDIX
	Appendix 1-1 (1) Overall Study Schedule
	Appendix 1-1 (2) Counterpart
	Appendix 1-1 (3) Ministry of Trade & Shipping
	Appendix 1-2 Climate of Sri Lanka
	Appendix 1-3 Basic Economic Indicators
	Appendix 1-4 Exchange Rates
	Appendix 1-5 Population by Religion
	Appendix 1-6 Distribution of Population
	Appendix 1-7 Classification of Roads
	Appendix 1-8 Transportation map of Sri Lanka
	Appendix 1-9 'A' and 'B' class Roads
	Appendix 1-10 'A' Road Network Average daily Traffic 1986
	Appendix 1-11 Acceleration of Mahaweli Development Scheme
	Appendix 1-12 New Land Cultivated under Mahaweli Development Programme
	Appendix 1-13 Investment promotion Zones - Employment and Export Earnings
	Appendix 1-14 Air Line Statistics
	Appendix 1-15 The Port of Trincomalee
	Appendix 1-16 Port of Galle
	Appendix 1-17 (1) Cargo Handled and Their Percentage Distribution
	Appendix 1-17 (2) Total Cargo Handled in Sri Lanka
	Appendix 1-18 No. of Ships Arrived and their percentage Distributio by G.R.T.
	Appendix 2-1-1 Mile stones in the Development of the Port of Colombo
	Appendix 2-2-1 Number of Employees of SLPA by Port and Division
	Appendix 2-2-2 Relationship Among the Agencies Operating Within the Port
	Appendix 2-3-1 List of Warehouses
	Appendix 2-3-2 List of Mid-Stream Berths
	Appendix 2-3-3 Periodical Calling of Vessels at JCT in 1988
	Appendix 2-3-4 Survey on Berth Production at JCT and QCT


