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" PREFACE

At the request of theé Government of the Dentocratic Socialist Republic of Sri Lanka, the
Govérnment of Japan has decided to conduct a study on the Development Project of the Port of
" Co!ombo and the Japan Intesnational CooperaIwn Agency (J ICA) casried out the study
J[CA dlspatched to Sri Lanka several times, a Survey Team headed by Mr. Masao Ohno,
. " Executive Director of the Overseas Coastal Area Dwebpment lnsmute of Japan. The Survey
Team consuited wilh Go'.emment ofﬁc;als of Sri Lanka, collected refetence material and made
5 I'ield SUTVEYS. After refuening to }apan the Sunvey Team has complied this reporl on the basis of
data and information colketed. . \ : : :
I hope this repon will prove lo be useful for the Due!opment of the Port of Colombo,
thereby cOninbulmg {o the promolmn of friendly relations between on two countries.
1 would like to expicss iny heartfelt appreciation to all the officals concerned of the
Government 'of Sri Lanka for their codperation extended to the Survey Team.

March, 1980

Keisuke Arita
President

Japan International Cooperation Agency
Tokyo, Japan '






LETTER OF TRANSMITTAL

. o | © March 25,1980
| Bfr’ Keisuke Arita
~ President
Japan lntemalmnal Cooperatlon Agency

' _Déar Mr. Arita:

It is my great pleasure to subnut herewith a feport 6n the De\elopment Project of the Port.
of CO]Ombo the Democrahc Soaallst Repubhc of Sn Lanka

’Fhe Japanese sludy Ieam headed by myself conducled a survey on the iject mamly in
:Co!ombo for 26 da)s fromy June 11, 1979, at the request of the Japan Ianternational Cooperation
Agency. The fi ndmgs of the feas:brh{y siudy and our propos:hon on the port development ate in-
cluded in this report The study sho“s tha! the :mportance and priority of the Project is \.ery
htgh 50 that hope ihe ijed be execuled in the earhest oppoﬂumty

On behali‘ of the Japanese study te‘am and mysell‘ 1 v.ould like to express my deepesl
~ appriciation to the Gmemment of the Democratlc Socnahs! Republlc of Sri Lanka, the Sri Lanka

Por{s Au!honty and various Orgamzanons concemed the Pro_lecl for theu unlimited cooperation,
: assustam:-e and warm hospntahly e\lended to the team dunng our stay in Sri l_anka

My mdebtedness a!so is great t the Japan Intemallonal C:mperahon Agency, the \hmstry
of Transporl the Mm:slry of Fore;gn AI‘ laires and the Japanese Embassy in Sri Lanka for giving
us va!uab!o ﬁuv\gesllons and 35515{3[1('\, in the Feld sludy and in preparation of this report.

Smcerely yours,

: Macao Ohno

Head

Japanese Siudy Team for ihe Dév elopmenl of the
Poit of Colombo

(Executive Ditector, the Oum?as Coastal Area
“Development lnshlute of lapan)
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Photo—15 Soil Inveiligation al Ihe

Photo- 14 Quaywall ol the
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Queen Elizabeth Quay No. 5
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NGP
NP
sp
fCB

CWH

~ SLPA
cre
PECIC
PIPSC
CSC

~ FEEGs
ADB
CDL
"UNCTAD
FAO
1LO
NEDECO.
CIF

FOB

FCL
LCL
TEU
IRR
FRR
CFS$
. GDP.
‘GNP
Y
uss
Rs.

ABBREVIATIONS

Queen Elizabeth Quay No.l 5
‘Quieen :Elizébé'lh Qua? No. 4
Bandaranaike Quay
Korteboam Quay

North Guide Pier

North Pier

"South Pier
: * Coaster Berth
~ NE Breakwater :
SW Breakwater :
NW Breakwater :

North-Fast Breakwaler
Soullh-“'ésl Breakwater
Nosth-West Breakwater
Warehouse

Sri Lanka Poits Authority

: Colombo Porl Commission
. PorI ((‘argo} Cmporahon :
'Porl Tally and Profective Services Corporahon
2 Ceylon Shipping Corporation
- Foreign Exchangé Entitlemnent Cerltificates

Asian Dey—elopment Bank

:  Colombo Dockyard _llﬂ.

United Nations Conference on Teade and Development
Food and Agriculture Organization '
International Labour Osganization

Netherlands Eﬁgiriéering Consultants

:  Cost Insurance and Freight

Free on Board
Full Containes Load Cargo
Less than Container Load Cargo

: - Twenty Equivalent of Units

Inteinal Rate of Return
Financial Rate of Retumn

‘Container Freight Station

Gross Domeslic Product
Gross National Product
Yen

U. S. Doltar

Rupees-






Exchange Rate

US$ 1.00 = Rupees 15.625 = Yen 218.89
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'CONCLUSIONS AND RECOMMENDATIONS
5. Master Plan

i. Conclusions

. l)ln rcsponsc to the re qum.ments for lhc Port of Colombo listed in Table-C. 1, the Master
. 'Pian with a targcl year of 1988 Ins been formulated as shoWn in Table-C.2.
' The schedu!c of nnplementallon of the Plan is shown i Table- C 3. Thei investmenls for
cmi engnneermg \vorks com.'ent[onal cargo handlmg eqmpment and container equipment
~ are shown in Tabl»—C 4 (), (b) and (c) respecmcly :
- _ The l_otal investment of the Project is $30 mitlion USS.

.'ZI)TIZNI.- féas.ib'iliiy of :thc 'proboséd oil berth localion, immeédiately behind the North-West

Breakwater, depends largeiy on the depth of the sea bedrock in the approach channel.
* For this n—:ason the removal of the. e\nstmg Oil Dock after the constmchon of new oil
_benhs is” not included in the Urgent Plan but ralher in the \lasler Plan though it is
: hrgenlly r-.quued

2. Recommmendalions

: I)Master Plan - The \iastcr Plan described abme is recommended as a long lerm
E duelopment plan of the Port of Colombo.
The Plan hov.e\er, shou!d be' rev:e\\ed after the completmn of the Urgent Plan because
llu cum nt Sri lankan National Fconomy isin a stale of flux and long term p!an:. must
be penodlcally revised to meet the changmg nationat pofential.

~DOit Berths — The pmmpl implémehlation of a feasibility study for new oil berihs,

mcludmg a soundmg of the deplh of the bedrock surface in the approach ch:mnel is
ru‘ommended '

1. Usgent Plan

1. Cosnclusions

DThe Urbml Plan with a largd yeat of 1983 is <hown in Table-C.5. The schedule of the

lmplunenlahon of llu Plan is Qh(}\\ll in Table-C.3, and llu delaits of the construction

~schedule of the civil enginvering work is given. m Table-C.6. The annml investment plan
b)' cuucmy is shown in Table- C.1. ,

" The total m\estmenl is 70,458 lhouﬂaud Uss of which 54,040 lhoutand Uss (76 %) is |

foreign currency and the re maining l6 418 thousand USS (23.3%) is local currency.



2)Tlu Urgent l’l;m is concluded {o be fe as:blc both physwa!ly and cconomically.

-The bore hole data so far a\allable, including those fromn the m sifs surveys carried out_ .

during the study pcrtod are msufnueni in numbcr for the deianlcd s!mclural design.
Hence, ihe soil properties assumed in the siudy must be confi nm:d before cOm-‘
mencentent of lhe Plan. .

E¢ onomh.aliy, the internal rates of n,tum are oblained as 17.1% mlh shadow pncmg and
19.5% with market pricing.

3y AL present {October 1979), the financial I‘orma!mes ofthe Sri Lanka Porls Authonly, _
which was eslablished on the Isf of August 1979, have not been to(ally pupared A 25%

average m;se in the exisling port (anfl culudmg the contamer tani’f is concluded to be.

necessary to easure the sound fi nann of the Ports Authority. Thls asswmes Ihal the Port’
of Colombo separately employs: a self supporlmg acaounfmg systen, - t that both the

interest rates of foreign loans from the international aid Orgamzatlons and local loans

from the Consolidated Fund are Si’c and !hat the dividend fos the capltal ll“tSil]]l’nl by

the Govermment is 4%.

2. Recommendations
D Urgent Plan — The Urgent Plan descnbed abo‘-e is ncommended as a Rhort term
development plan of the Port of Colombo.

2} Finance - Corresponding to the interest rates of !mal}femgn Ioans for the ijccl a
pori Ladfl level and a rate of dividend on the caplt:ﬂ investment by lhc Gonmmenl are
recommended to be determined reasonably and adequately to ensure the sound i inance
of the Ports Authority after every i l‘nanmal maller js fixed.

HI. Other

I.  Conclusions

D) The rise in cargo handting pmduéﬁvity expected in the \iaster Pian and the Urgmt
- Plan can not be achieved without an adequale and effective use of the land and sea area -
within the Port and a relable mam!enancehepair sy slem for the equipment.

Z)To meet’ 1'mexpe€:led _bul'urgenl needs, the puschase of a boring machine is strongly
sugzested. |

2 Recommendations

1) Land use -- S:nce tho port area is rot Iarge an adequale and eﬂ‘ed:u use ofland \wlh-
in the Port by removing facilities inrelated {o the’ port I‘unchon by integrating redundant
or idle facilities, and by reserving spaces for fulufe use is recommended o
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2) Use of protected sca arca -- Smcc the protc-cted sea area of the Port is nol large,
'abohshmg the cargo handling at midstrean besihs, which greally contributés to the
cxsshng pOrl congu-stton, is recomimended at least i in the fi na.l stage of the \!as(er Plan. -

3) fhe Plans mclude alarge degree of mecham?ahon in cargo handlmg Itis recommended
that a .nhablc _operalion  and Mmanagement s_ys[_em inctuding rda:nmg}(rammg of
_cqtiipn:lent repair- staff,” parts supply/storage, maintenance and repair facilities for
cquibm_ehl be promptly established to ensure the smooth operation of the equipment.

:_- ‘_4)Pmchase of a bénng machme is n.commended The cost of a boring machme for use
- mainly in the slandard pcnclrahon test, 13 about 25 thousand USS and is included in the
engincering cost for the Plan



Table-C.1 _Réquir}.;m‘en

ts for the Port of Colombo

‘Requirement

1. Increase in cargo handling capacity

2. Linprovement of scivice levelfcoverage

1. Effective use of land

4. Improvement of road network

De.‘lails

forecast

a. To meel expected demand in ¢argo traffic

“a. To re!;esc porl q:ongg stion
b. To prepare conlainer facifities

the Port
b. Effective use of idfe spaces

~

3 Umﬁuanonhntcgratmn of boat{batge
re paumg shops

a. Removal of facitities/functions uarelated to

b. To insure propér mterfa-:mg of porl and
ctly road plans

5. lmproveinend of safely

6. Increase in large ship repairing capacity

a. Improvemeat of spproach channed and
turiingfmooring basin
b. Removal of the eushng Qit Dock

Ca. lmprmemfentl“ ldemng aof lhé eustmg toad

T

- '

a. Construction of a 65 000 DWT dry dock.
b. Modification of existing vargo handhng

beiths to ship repair berths




Table —~ C.2 Summary - Master Plan

o ‘ Cost ‘
Item Unjt Oty Vahie . Share Target Year Nole
(O00USS) | (%) '
Conv entional Begths _ :
CXQ #? (Nm Benh Temporal)) Berth 1 - . 19383 Modified to CTNR
. ) = Berth after 1988
NP (Widening, | Beith-»2 Beuhs) Berth { 2 3538 2.7 FAftes Removal | Widening of 50m,
_ _ S ‘ AR oA Qi Dock | Two —9m Besths
| NGP/SP (Cargo Béeth -+ Ship Repair Benth)| Beith | 3 = 1983 (1B)
i After Comple-
o : . ‘ tion of KP (2B)
" QEQ 25 (Containet -+ Conventional) Bzrth 1 - 1988
C2120 Handling Equipment set | 1 7,537 58 1950
Sob Tofal 11,075 83
Cor:lemer Berths i
QEQ £5 (Crane Foundﬂnn,cltl _ Set 1 1,628 1.2 1951
xQ #u;y;s : ‘Berth 3 47,736 3616 11983€=1) . | #2 (Conventional —+
o : : ‘ 1988 (22]43) [ Conlairer}
Dredging ‘ Mam® 15 2880" " 2.2 |1933, 3988
Confaiscs Fquipment Set i C 31,92 23.9 119811983,
o : : : 1988
Sub Tolal - i 83,336 | 639
Ot Berth* o ' *A feasibitity study
. . : L ppet including an in <ty
Dolphines Set § ) 937 07 Setby /S carvey of the bed
Fipelines, ete. Set 1 11538 23 - rock depth zlong the
P T - ; : approch channel
‘B.mkrcn.rg Facilities S=l I 656 05 - shoutd be casried
Improvement of Port Entrance Set ] 12,011 92 - ouf.
- Extension of SW Breakwater (m} [(180)}) (6,471)
. Removal of the Southaesl Frod of NW )y [ €15) 514)
’&"!‘t'ﬁ attl‘ : : o
SeawalWave nmmmn\\ ” alorg o} Q0| (5.326)
NW Breakwater . _ : )
. Dredging Mo | 324 £900 Y -
Tug Boat No k) 1919 i "
Sub Totzl 33,968 26.1
Roed km ! 57 1951 | 15 19822 Lancy) ) T
: 1958 {4 1 2ncs)
Gr2ad Total 130,360 § 1000

Spfcf_t‘n'gineér'i'ng fee and physical conlingéncy 2r¢ 0d1 inchoded in'the Table.
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Table — C.4(a)

Rough Estimate of Construction Costs

No. ¥ac ity Msisi jtem Quantity Unit Price | Roueh Cost
T I _ ' o T wss) kimousand Uss)
Crane foundaticn 206 | m 6,540 1,308
i QEQ &5 Heavy Pavement 40600 | m? 8 320
- {Sub Totaly (1528)
: | 12010 Quaywal) 900 [m | 20750 | 18675
-1.5m Revelment 610 '_m : 9960 : : _6_.076
.} -100m Revetment 400 [m 14,200 5680
2| KQContiinet Terminal | Reclamabion 2500000 | in® 25 6,500
I Heavy Pavement 235,000 | m? 3 7,285
. "CFS 16,000 | m? 210 3,520
Container : ’ ‘
& Con- - Sub Totah , (47,136)
wational —f—-————— e T D
Betihs 4.0~ -10.0:m Revetment 360 {m 5,680 2,045
: _ ~ ~10.01a Revetment 50 | m 14,260 1o
3 | Nosthbier. "Rectammation 198000 { m? 25 495 .
: ' Pavesnenl 18000 } m? 16 - 288
: _ (Sub Tolal) (3,538)
1 4] Reat : o 5700 | m 1,981
5 | Diedging -12.0m Dreding 1,500,000 { m* 192 2,880
Total 32,763
Ma2in dolphins b} Set 937
o B'.m!;e‘:ing dolphins 1 ]S 686
6 Gil Berth ' Piplines b | Set 11,515
L (Sub Total) - §13,138)
: —t;ﬁ [:)l'tdgirg’.-' S * - i T 1
OilBath | | (Turiing Bssin =15 Dhadging 2600000 | m? 1.9 3.300
1 8 Drgdgjngrm’a‘!e.ma)') _—IS._Sr& D.zcdging 1,240,000 |m? 2.5 3.100
9 | SWBreaKwaler 1505 Exleasion 130 [m 41,142 6171
N - 75m Removal B3 im 6,857 s14
10 NW Breakwate: ﬁfawallj'wa\‘e Dissipatipg 1 1 et 5,326
. — — ——— k. mk —_— —
1§ Tuzbaat 1} No. 1,919
| Totat ' ' 3,968
Grand Total | o1 |




Table — C.4 (b) Co:ifehiiéndl Cargo Handling Equipment aitd

Cost Estimates for Master Plan

, | (Unilé ﬁloufhand i_JSS')‘ _

Nos. tobe

CQuiome per Uni Tolal Cost
Equipment purchased . Cost per Um:! | SR
 Forklift Trucks 38T 12.2 464
47(5T) 2.1 1,039
(Sub Total) - 1,503
Mot Crincs , - :
8(307) 182.8 1,462
| 1,462
ﬁﬂmlmg:-(‘lanes 1 {1007) ;44,572.0 4,572
~ Total Cost 7,537

Table — C.4 (c) Container Equipment and Cost Estimates for Master Plan

(Unit: §,000 US$)

QFQ Korteboam Total
EqUip!Tk?ﬂl N | S - - “f'f"_"—_ﬁ"—'—“
_ Quantity Cost | Quaniity Cost Quantity Cost -
Container Crane 1 3m7 6 18,102 71 2,90
Stiaddte Cartier 3 960 | 22 7010 | 25 8,000
Yardaise Tractor 2 s2| s 390 17 442
Yarduse Trailee Chassis 407 o2 18 W 180 P2 198
20 g 6] 30 2107 38 266
Forkdift Truck 15 ton 2 274 - = 2 S 274
_ - 1.5 ton 6 84j 36 ot | 42 588
Weighing Scalz - = 5 205 5 205
Toal - 46 z 2;-,6_31 31,692




‘Table — C.§ Sumnrary i Uri';énf Plant

_ C ‘ Cost
Nem Unit | Q'ty Yale Share | F27Bet Year Note
: asoousyl (=
_(‘;nvmuon al Benhs )
},Q #2 (New Benb Temporay) Besth I - 1983 Modified {o CTNR
) Berthafies 1988
?\GP #1 (Cargo Beith-» S!’up Repau Be:lh) Beath 1 - ) 1983 Tiansferred Lo CDL
(‘a:go lhndlmg Fqtigsnent Sei l 1537 | 107 198D :
orklift (31) No) 1 (38) (469
© Foiklif' (59 o) | 4D | Gmn
Mobite Crane (301) Mo) | (& ]| (48
Floating Crane (1001) ™o) | (]| (51
© SubTotat o ' 7,537 10.7
Containée Beeth : S |
QEQ #5 (C1aa2 Foundation, etc) Set |1 2,293 3.2 1981
KQ 21 (Bulkhead, et¢) : Set t 33,912 48.1 1583 Inchudes Construction
S : Cost for 250m of &2 _
' Dxedgmg . ) 2880 " 41 1983 '
'_conume, l:qu:;mem  Set i 1319 | 196 (1981, 1933
((.‘on!amer (‘rane) (No) 3 9,051)
(Straddle Carcier) ™o} { 1 (.520)
(Othery (s | 1 (1,223
SubTotal 52879 75.0 N
Rdad(le.nes)' ke | 7] 151 22 1952 2l.anes Ditehs and
Sxdznatks
Eryn-:ermg L St | 1 2,11 30
Physical Conlme.encs St ) 6407 2.1
: G_tmd Total . w0458 | 1000
C—-9
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SUMMARY
1. Genesat -

“The f)’fésedl deérhmém ‘since it took office in July 1977, has been v;gorously
nnplemenhng the pation’s economic dcvelopmcnt wuh spcmal cmphasm on such policies as the
Mahawell Developmenl schemc Ihe purpose of whlch is the irrigalion for paddy cultivation

' l()gclher mlh hydroefcctnc power gencration, the Trce Trade Zone and the Investment
: Pfomoh(m Zone to mduce exporl onented mduslnes and to increase emp!oymen! opportunities, .
the Urban [)e\'elopmenl and Housmg schcme to shcl’t the municipal funcisons and 1o construct
lwusmg umls and the 1mport tiberalization togdher with the wnifi cation of the dual exchange
‘—_mle systcm In paﬂlcu!ar, lhe lmpOﬂ !lbcrahzahon has had an immense impact on the Port of

' Colombo. o - .

' Aceordlng {o the poﬂ slal:shcs, the dry Ccaigo handled in the Port recorded a sharp drop of
_‘aboul 25% from 3 million frughl tons or niore in Jate sixties to 2,245 lhousafrught tons in 1976, .
the yeat p:ewous to !hc change of goxemmenl Patllcularly, the decrease of impoits is
remarkable; lhal is the import decreased by nearly 50% from the lnnpreadented level of 2,366
lihDUSand I'relghl lons in ]966 to 1,245 thousand frughl tons in 1976. After the present
'Gmernmenl came to power m 1977, howc\er Ihe dry caigo handied in the Port has been
greatly reco\'e_nd. Thc total expo;l and import recorded 2,945 thousand freight tons and the
import recorded 1,893 thousand freight tons in 1978,

The ‘waves of containerization _thét have swept over the developed countsics are now
washing the sﬁb’re ‘of the country. H is encouraging fos the containerization of the Porl that the -
: shan of con(ameniable cargo such as tea, mubber and a part of coconut products is very high in
lhe tolal exporl. in addmon reglonal container feeder services (tranship containers) is hkely to
- increase because of lhe advanlaguous locatlon of the Port m relation to mlemahona] shlppmg
mu{es :

From the abou dlscussxon it could be concluded that the biggest problem for the Port to

solve pmmptly is how to meét the expected increase of port cargo and the mggnt neéd for
‘ con!amenzallon '

The Port of Colombo toga.lher with the other oulports, is now under the controt of the S
Lanka Ports Aulhont)’ \\hl(‘h was estabhthed on the lsl of August 1979 by amalgamating the
I‘o!lomng lhree orgamzat:ons the Colombo Port (‘omnmsnon (CP(‘) which was a dmsnon of the
'Mmlslry of Ttade ahd Sh]ppmg and was 'in Lharge of the admuus(rahon[op; ration of the Porl,
the Port _(Cargo)‘ Cmpo;ahon (P(C)C) which was a publu. body corposate and was in charge of
the cargo h:'fndi'ing in the Port, and the Port Tally and Protective Senvices Corporation which was

in -:‘hatg-;. of the !a'l‘ly'an'd pfdieéli\'e ser\-':ices in the Porl.

2. Sea :md Soll Condlllons of lhc Porl ol' Colombo

Sn Lanka bek)ng:. o lhe Indlan mousoon arca and consequie nlly has two main seasons, the
scmlh\'.es( monsoon seasou from ’clay to Seplember and the northeast monsoon season from -

\'cmmbu !o \Ianh Bemg on lln. west coast, the Posl of Calombo is alfected by the southwest
monsdon.



The wave hindcasting, based on the wind records obs»:ncd at the Port owr 13 years, gwcs -
as a deepwater wave with'a retitn period of 25 yt.ar>, a mgmlwant wave hﬂgh( of 6 I m,a
significant wave period of 9.1 sec, ‘and a predominant wave direction of WSW. There are, on the
average, 56 days annually in which the significant wave height of deepwater waves exceeds 2 m.
The tidal curfent seldom exceeds 0.5 kt in the vicinity of the Port. The tidal rangé is not so greal,
for example, the mean higher high water springs (MHHWS) i is +12ém.

The underlying bedrock of the Port of Colombo is very hard gnmss with lhe standard
penetration value {N-value) of far more than 50 The bedrock surface geuerally lies—10to~15m _
except a few places, such as the area a}mnmg the \'oglh i’ler or the slarlmg poml of the Qucen
Elizabeth Quay, where it is very sha!low The bedsock itself inclines mlh gent!u slopc toward
the sea. On this hard gneiss !ht 5 eu-_,(s a \walhered gneiss laytr mth the N—xalue of 2? to 'i(] B
The uppermost layer consists of loose and <oft sediments, such as iﬁ“d silt and clay, with’ the
N-vatue less than 14,

3. Cusreat Sitvation of the Port of Celombo

The Port of Colombo, facing the Indian Odean, is tocated on the west coast of Sri Lanka. ;l'l ;
is the bigocst port in the country and covers alimost all part of thé country as iis service arca. 96%
of the nation’s port’ cargo which amounts to 4,991 thousand freight tons was handted in Ihc Port -
in 1978. Leadmg commodltu:. in export are tea, mibber and coconut producls wlnlc !hosc in
inport are rice, Hour, sugar, fertilizer, general cargo :md crude o_ﬂ. The cargo handled m the Port
in 1978 were 2,945 thousand freight tons of dry cargo and 1,852 thousand nietric tons of wet
Cargo. -

The Pori is accommodated with 14 large a!ongs:de berths, 3 small a!ongude besths and
aboul 20 midstream berths. The length of aIOngsrde berths totals about 3 km : =

The shares in cargo handhng were a‘bout S0% for along-,xde besths and abou! 10% for mid-
stream berthsin 1978, .

The existing land use within the port area could be modnf‘ed to a more effective and ade-
quale one by, for example, integrating the small boat repair shops which are cun'enlly under dual
operation by CPC and P(C)C. : _

Little cargo handling equipment is in commission mainly due to the age of the existing
equipment and the difiicully in parls acquisition. The unavailability of cargo handling chur;h
nment resul[s in the low productivity in cargo handhng and the ineffective use oflransst sheds. In
addition to the shortage of alongside beﬂhs lhls meffe.‘ctneness Ieadp, m lufn, to the exﬂshng o
port congestion. Thus, the amount of dry caigo handled in 1978 is likely to be the nearly full
capacity of the Port under the existing situation.

About 5,000 TEU of conlainess were handled at the #4 berth of the Qucen I"I;zabdh Quay
in 1978. At present, the Post has no- container cranes and containérs are Io:ndedfunloadcd by
RO/RO or ship’s gears. The backup vard of the Queen Etizabeth Qnay is s0 narrow thal lhe‘

riafshaliing yard is always full of confainers, thus furlher aggjavalmg the traffic jam mssde the
Pori. ‘

The total wet cargo handhd in the Po:l in 1978 excludmg coconut oil i drums, amounts: |

ta 1,842 thousand metnc lom most part of which is crude oil imported from the Middle E

ast,
‘Almost all impoited crude oil is unloaded at the N

orth Pier. This pier involves safﬂy pcoblcms
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because of its ad;ac‘.ncy to ‘the dry dock b»longmg to the Cofombo l)ockyard id.
_ The port has threc dry docks {one 30 000 DWT dry dock and (w0 6,000 DWT dry docks)
fus-.d mamly for the repair of large vessels. Further, there is a plan to construct a 65,000 DWT dry
dock.
Both mad and railway lransporls are "available ‘as the means to link the port and the

hintérland. The roads transporl almost all the port cargo. The rallway is mainly used to haul
foods, and its share in cargo hansporl is only about 3%.

4, Cargo Tmfl“c F orccast

S Smce Sn Lauka is now m lhe siag‘, of rJo:mmg its economic policy, the nat:on E econo;mc
p!:m has not been avm!abie yel. It is hkely to be very hard at this time to forecasl cargo traffic
without somc amblgm!y At preseat, *“Public Investment 1979--1983” has been published by
lh\, Ministry of Fmance and Planning.

. The prescnt forecast emp!oys the “Pubhc Invéstment 1979—1983” as its basrs together
with the (ollowmg prenuses

l)A macro cstimale uh!nzmg the corfelallon between the port cargo lrafl:c and the
refev anl economlc mdncaton is mposstbte Then.fore

2)a micro eshmale or a commodily-wise €argo lrafhc forecast bas:;d on the individual
demmd!supply plan is donc Further, the forecasted cargo is allotfed to each port.

: 3) In doing so, the existing shans of each port are not changed wcept for imported wheat
to the Post of Trincomalee.

4)Tlu following ﬁgures in the “Pubhc !mestment 1979—-1983" are employed in the

' l’orexast‘ .
‘a.  GDP grth ralc : 5.5% per annum
b. Grox\ th rate in industry including

construction . 8.6% per annum

Mahu’fatlﬁrin’g' industry 8.0% per annum

. C011§|nléii0:l 12.0% per annum

¢ Growih rale in Agricolture 45% per annam

4 R‘até of pOpuléiidh growth -‘ . I.Sﬁ- Per annum
Population piojecﬁo_n | 1978: 14,400,000

1983: 15,500,000

5)Mainly from the ﬁewpoinl of the e chiabitity of the l‘(’)rec’aﬁl the year of 1983, the final
~ year foreseen |n the “Public tnvestment 1979-1983” js employed as the target 3ear in
 the forccast for the: Ul},élll Plan, and 1988, 10 )cars after 1978, the starting year of

B almost all ml‘om\almns on \\huh lhe preseit study IS based, is employed as the targtl
)’\ar m the fore-.ast for the Master Plan.

“The fesulls of the foreeast are shown in Table-S.3.



5. Master Plan
:S-I' Requirements for the Master Plan
Requirenients for the Porl are Ii‘sted in Table:S.2.
5-2 Basic Listés of the Master Plan
With these requireinem’s in view, the basic gpideliné.s of Il_u‘. Plan are selected as fd!iéxvs":

1)The fature increases in the cargo teafiic, together with a reduction of existing and
anticipated Port congeslion, shall be met by talsmg lhe cargo’ handling ploduclmly
through mechanization and by tonstmchng additional berthing fauhitec

For crude oil import, the necessary expansion of the facitities shall be ccms'ldered_ :
corresponding to the expansion of the existing il refinery.

2)An urgent dunand for containerization shall be met by pmudmg conlamer berths
through the modification of emslmg benhs ‘and lhrough Ihu conslrucnon of new ¢on-
tainer términals '

3} A more effective and adequatc land use shall be considered.

4) The existing road network shall be lmprmed to increase road lranspml capacaty and
to insure proper mterlacmg of Port and city road plans.

5)The existing safety problem, m\o!\mg the existing Oil Do k and midstream benhs,
shall be reduced.

6) An wigent need for the expansion of farge vessel repair facilifies shall be cons:dered

The need consists of {wo proposals, (o construct a dry dock, and to modify emstmg cargo
handling berths to ship repair berihs.

53 Master Plan

The proposed layoul of the Master Phan is sho'.m in Fig.-S. l The summary of the Plan is
listed in Table-S.3. Table-S.4 shows the breakdown of the number of alongside beiths.

(1) Conventional Berths

1) As a substitution for one b(‘l!h. in the Nonh Guide Pier, “hl(‘h has b‘.en ruqueslcd to.
be transfened to the Colombo Dockyard Lid., one alongs:dc berth, fot éomcnilonal.

cargo handling with the water depth of ~12m and the length of 250:11 is planned in lhc
Korteboam Quay which wilt be conslmcted by lhc énd of 1983.

'2) .~\I" ler the removal of the Oil Doék; two alongsidc berths, for bulk cargo ha:nd!in‘g. with’
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the water depth of —9m and (he length of 165m cach, are planned in the Nosth Pier.

'3)Thc \sholc Gmde PICI' mcludlng the Soulh Pmr is to be mod:ﬁed to ship repair berths
by 1988.

4) The #5 berth of the Queen Elizabeth Quay is planned to be modified to a conventional
¢cargo handling’ berth fromi a container handting berth after 1988. fhe container
‘equipment of the bcrlh however, is assumed to be refained there in the cost estimate of
the Masler Plan. The abou, menhoend modification of the #5 berlh of the Queen
Ltizabeth Quay and the retention of the container equipment muost bcwdged at the final

stage of the Pl:m taking into consideration the movenient of the resultant confaincriza-
tion.

_ N0 Cdntainef Berth

in response {o the urgent need the 200m extended past of the Queen Lhzabdh Quay
“is planned fos a container lhtlh The erane foundations and other civil engineering works
© will be completed by the end of 1981.

2) AS for full scale containes berths, a new quay (Korteboam Quay) with 3 full size
- container berths is planned in fronl of the existing Coaling Jettics.
The expanuon of the whole Queen Elizabeth Quay to provide sufficiént backup yard has

been revealed to be unfeasible, as the resulls of the subwll tests carried oul dunng the
present sludy '

' 3) The Kotteboam Quay is accommodated with 3 full size berths with the wates depth of
_ﬁ]2m and the length of 300m and will be completed by the end of 1987.

The 'nk_lilliernlllns'l (#l) berth will be completed by the end of 1983 together with 250m
of the #2 beilh, which shall be a temporasy berth for conventional cargo handling.

(3) Oil Berth

1)) Dolphme betlhs for a 60,000 DWT tanker and bunkering vessel, tocated immediately
' behmd the \'orlh West Break\\ater are employed in the Master Plan- after comparing,
under the assumpImn lhat the dredgmg of the approach channel docs notl involve rock
‘blasting, mlb an ofi-shore buoy berth for a 100,000 DWT tanker.

© 2) Besides the existing pipelines, a pipeline with 20 diameter is necessary for the quick
unloading of crude oil. All the pnpchms will be subme rged under the sea boltom at the
Notth !*ni:ance of the Port.

=3) Wldmmg o!‘ the appm:nh channel to ZODm (>5.8B) by resiiov ing 75m of the southem
end ol‘ Iln \'o:!h West Breakwaler and by ¢ \qulmg the South-\\'e:,t Breakwater by 150m
along the dlanncl is planncd “To prevent mertoppmg waves and 1o Kee p the approach

channel calm. a scawall on - the ‘North-West Breakwater and a wave dissipating work in
front of the Breakwater ate proposed in the Plan.
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1) “Fhe result of the companson of a dolphmc- bcrth with an ofl‘ shore buoy bcrih largcly
depends on the depth of the sea bolfom rock surface i the approauh ch:mnel For this
and some other reasons, the construction of ; a new oif berih is not included in the Urgenl
Plan, though it is urgently needed.

A feasibility study on an 01[ berth including in situ verfication of the depth of the bed
rock surface in the channel must be commenced immédiately.

{4) Land Use Plan

1) Boat/barge repair ‘shops under dua! aperations are to be: mtegra(ed (0 the Bargc
Repaiting Basin. ' '

2} Other u’orkshops are integrated, and wilt reg:wlac'e: the site where the Walker Sons &
Co., Ltd. has been tocated.

3) The arca between the Block Jetfty and the Baghdad is reserved for lh-..de'n.lahds' from
beyond the scope of the Master Plan. The area could be temporanly used for vanous
constsuction work shop;fstores durmg the implementation of the Plan

4} The mns!mctlon of the new 65 000 DWT dry dock is acceptcd 3( !hc noﬂhem part of_ |
the existing Coaling Jelties as is planned in its f&aSlb!h[) study.

5) ‘The Beira Lake (East Lake) i :s considered to bean ennronmeﬂlal resewanon at !eas! in
the tong un.

(5} Road
1) The road imidc the Port is widm >d to 4 lapes from the ex;shng 2 lanes.

r) Thc main entrame toifrom the Post is {0 be sel up near the emslmg Biomcndahl
‘Railway Gaie.

(6) Cargo Handling Equipment
1} Conventional Cargo Handling Equipmeni is listed in Table~S.S.

. 2) Contame; Equipment is tisted in Tabl\,-Séo A full size contamer berth'is eqmpped -

with two container cranes, and straddle cameh are sefected. as the mam cqmpmcnt for
the marﬁhallmg yard.

5-4 Structusat Design

(1) Korsteboam Quay

A reinforced concrele caisson quaywall is selected fos the Korteboam Quay’ lakmg mld
account the soil condition, the constmchon cosi!penod and ihe relative dll‘l‘ cully in

c0nslruduon \\ork The revetment of the Quay shati be constmctcd of the same lypc



(2 W:denmg of lhc Noith Pier

-For the nve(ment facmg the Prmcc Vijaya Quay, a sloping rubble type is selected to
d;ss&pale the wave energy coming through the North Entrance.

~ (3) Extension of the South West Breakwater
A rei'nforiccd concrete caisson, the most favourable lype on hard base, is used.

' ‘(4) O:I Be rth

Since lhc bedrock surl'acc is not decp, a reinforced concrete caisson type 1s chosen as the
working p]atform and for the breasting dolphines.

(5) Soft surface tayer
Sol‘ t surface layers, if any. are o be dudged and replaced by engineered fill.

53 'Cdu_snmf:ian Melhod

- f(]) Conslrucuon of Korleboam Quay

[he cons(mctmn procedures of tlle Kortebo.:m Quay are as follows:
)} Flrsl of all, caissons fos the south side of the Quay in the Urgent Plan are to be made
by ﬂoahng docks in front of the Coaling Jelties. Concrete and other construction

materials must be supphed by barges The number of cassions to be made at this stape is
16 for 300m. ‘

'2) Afler p!acmg exer) camon at Ihe prescnbed pos:lmn along the fac; lme of the Quay
and taslmg lhe bad.ﬁll mbb!e the soulh side revetment of the Quay itself can be used as
moonng ‘berths for lhe ﬂoatmg docks as well as the road for supply of construction
malterials. Thus, the remaining caissons are made there.

3) For the expansnon of the l\orteboam Quay in the Master Plan the south side of the
. Quay alter the completion of the Urgent Pian can be ulilized as moonng berths for the

_ﬂoatmg docks. Thus the caissons necessary for the upanslon in the Master Plan éxcepl
the souihemmos! sade of the Quay, can be bu:lt there. .

- 4) Aﬂer placmg all the caissons along lhe w estleas( face line of the Quay, the caissons of _
the south ssdc of the Quay can be transfered to the southernmost side.

) Rcclamahon Fill for I\Otln.beam Quay

The sea bol(om ﬁand to the north of the \‘o:lh -Wesl Breakwaler of in 'ﬁont of the Kelani
_Ganga is to bc used as a seclamation fill. ' '

' '(3) Cement

IFor t‘emml there ate I:hly 16 be some problems both in quanmy and quality, hence the
import of c«mcnt is proposed in the Plan.



56 '(‘ons{'ruclion Schedule o S
The construction schedule is shown in Table-S.7.

5-7 Rough Cos{ Estimales

(B E \Lhange Rate
The forn ign exchange rate u:.;d in the study i is the av enga of June 19?9
| USS = 15.625 Rupees = 218.89 Yen
I'rom this, the exchange rate between Rupe‘. and Ym is as follows:
1 Rupee = 14 Yen

{2) Rough Costs Estimates .

The overall cost amounts to 130,360 thousand USS :md is shown in TablcSS Theﬂ
construction cost, which excludes the pur-.hase of ¢ qmpmen! “totals 91,731 lhousand USS
(70.4%) and is shown in Table-S.8. The cost of punhasmg COny enhonalkontamer cqunpmenl
amounts {0 38,629 thousand US$ (29.6%) and is shown in Table-$.$ and Table=$.6.

6. Uigent Plan

6-1 Coverage of the Urgent Plan :

The Usgent Plan covers all the urgeat :tems in the Master Plan, e\:cludmg the new onl berth
The target year of the Urgent Plan'is 1983. The proposed layout ‘of the Urgent Plan is shown in
Fig-8.2. Table-S.9 shows the summary ‘of the Plan.

{1) Container Berths

Fwo confainer berths are planned, ore in the Quezn Elizabeth Quay and the olhet in thc'
Korteboam Quay.

The extended part of the Queen Elizabeth Quay, mth the length of 200m, is equ:pped w:lh

a container crane and can be -opened at the béginning of 1982 The northemmos! (#i) bt‘tth of

the Korteboam Quay, with lhe length of 300m and the water depth of | 2m is eQUlpped wnh '

“Iwo confainer cranes and its construction work can be completed by the end of 1981

(2} Conventional Berth

One beith in the North Guide Picr is transferred to the Colombo Dmkyatd Lid. by lhe end '

of 1983. As a temporary 51|bs{itlnti0n for this, one conventional besth in lhc Koﬂehoam Quay ls"
planned with the leagth of 250m. ‘

Q) Road _ ‘ o _ _
2lanes out of 4 kanes pr‘opoéed in the Master Plan are improved in the Urgcnf Plan.
(4) Conventional Cargo Iiandling Equipment .
Al the conventional caigo handling equipment pmposx:d in Ihc

Master Plan is purchased
within the scope of the Urgeat Plan. 'Ihey are listed in Tabl\,—S 5. ' -
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. ‘(S) Coniamel’ l‘quipmcnt _
' The contamcr cqulpment proposed in the Urgenl Plan are shown in Table-S.10. Three

conlalier cmncs, ‘one for the Qucen Elizabeth Quay and remaining two for the Korteboam Quay,
are included in the Plan.

6-‘2 Consi m('tlon Schcdulc .
“The conslmctlon schedulc is shown m Table-S.7 and Tab!c—S 1.

6-3' Cost Estimatcs and Investment Schedule

" ‘Ihe cost and the investment schedule of the Urgent Plan are shown in Table-$.12. The total
cost is 70,458 thousand USS of which 54,010 thousand USS {76.7%) is foreign currency and
' 16 418 lhousand Uss (23 3%} is local Clrency.

' 6-4 Econm'ﬂic :‘\,nalysw :
(D Method of Ecqnonlic Analysis
The method of the economic analysis for the Urgent Plan is as follows:

1) Both the shadow pncmg and ihe markel pricing are employed to evaluate 21l the coslts _
_::md the benef'ls

- 2) The alternalnc to which the Plan is compared is (‘alkd the* WITHOUT" Case, that is,
the case without any investment.

| 3 The ecénomic relusné are evaluated through an internal rate of refurn (IRR).

4} Calculahcm of IRR is carried out over 25 years from 1980 the first year of the
m\estmen! to 2004.

' The a\eraga, service life of the faciﬁlies!eqiiiirxllézlts included in the Plan is 27.9 years.
(2} Bencf fs

“The benelits of !he Usgent Plan are as follows:

I)' Conlrihtnlioﬂ to the economic development — Strengthening the basis for the nation’s
econonic dcvelolwnenl through modemization of the Port

2} Entnpol trade cenler - Pmudmg the lumhon of a cenler for an entrepot trade

‘ handlmg transhlp t3l‘g0 and prondmg mn!amer feeder services to the neighbouring
©countries.

‘_3) Reduchon in cargo handhng costs — Reduction in cargo handling costs by raising
'cart,o handlmg produclmly through muhamzallon and containenzation.

4) Rcducho:: in damage to cargo — Reduction in damage to cargoe through con-
: tamenzahon and muhamzal:on '

‘ S) Rcduchon in shlps staying cost — Reduction in ship costs for awaiting berth and
Imdmghmloadmg cargo lhrough upgrading the port services.
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6) Reduction in transit hme — Reduction m teansit time through upgradmg lhe pon

sefvices,

7) Safety - Improvement in the safety of navigation by ettending the wafcrway and
expanding the furning basin.

| 8) Value added carned by sh:p repair — In-:nase in the vahu added eamed by the
Colombo Doekyard Ltd., , through the modlﬁcahon of a cargo handlmg berlh in the North
" Guidé Pier to a ship rcpa;r berth. :

Among the above mentioned benefits, 3), 5) and 8) are 'meaéur.z"iblc:a'nd ar&lakén into
accound in the economic analysis. ' '

Afl of the reduction of ships® sfaying cost, however, is nol necessan!y al(nbutcd to Sn
fanka. As the “feedback ratio”, the ratio of what is a(lnbuted, nn,spcclwe of d:reclly or
indirectly, to Sri Lanka o all of the benefit, 10% is émployed in consndtmllon of the recent _
- shares of the Ceylon Shipping Corporation in carge traffic. Fuither, the feedback raho of 0% is
analyzed as well, considering the likely increasé of the ratio in the fext 25 )ear:,. At the same
time, this serves as a sensitivity analysis. '

(3) Costs
Costs of the Usgent Plan are as follows:
1) Construction cost — Cost of construcling civil engincering fatdmes
2) Equipment cost — Cost of pur-.hasmg cargo handling equtpment :
3) Opuauonlmamtenam oost — Cost of operation and maintenance of equnpmenl and
other various facilitics.

(4) Evaluation of Economic Retums . -
The internal sates of relum (IRRs), with the feedback ratio of 107%, are as follows:

Shadow pricing: IRR = 17.1%
Market pricing: IRR = 19.5%

The | RRs in port investment projects usually range fmm 10% to 20% and it is co:ﬁmoniy
considered that a post project with an IRR of more thap 10% is economically fée_isible.
Thus, the present Plan can be conctuded fo be econonically feasible.

The IRRs with the feedback ratio of 50% are 40.8% for shadow pricing and 43, 1% for, '
markel pricing. :

6-5 Financial Analysis

(i) Premise .
1) The Port of Colombo is separately operated under a self- -supporting system,

2) Taking inlo consideration the scale of the Urgent Plan the analysts covers lhe whole
Port, including the Plan itself, rather than the Plan

only. The internal rates of return
(ERR) of the Plan itself are calculated, as well, - S
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Ne) lrivés’ligé!iohé on the Financial S{atements and the Tariff Level
' 1 The $ri l@_nka_l’oris‘ Authority is now canrying ont the revaluation of the fixed assets,
which were wnder the control of the former Colombo Port Commission. Thus, the value
of those fixed assets is not évéilab!é yet, and only the cost of the extension of the Queen
E !wabclh Quay and the cshma(ed value of the land previously ewned by the Port Com-
m;ss:on are mcluded in the analyms bcsndCs the ﬁxcd assels previously pwned by the Post
3 (cargo) Corporanon and (he Tally and Protective Services Corproation. -
) It is concludcd by m\est;gnhng the revenuefexpenditure and the sourcelappllcauon
- of funds, that the self- supporting sysiem of the Post ¢3n not be maintained under the ¢ur-
rent pért tariff.
it is also concluded under the following asswmptions, that an average 25% raise in the
7 port lanfl‘ exc!udmg lhe container tariff, is necessary to maintain the self-supportmg
“system of the Porl: _
“a. A foreign currency pottion of the m\estmenl to the Plan is financed by along 1erm
joan (interesf sate: 8%, term: 20 yeass) from foreign countries.
b. A local curcency portion is financed by a loan (inferest rate: 8%, term: 15 years)
from the Consolidated Fund. '
c. The income tax of $0% of the profi after depreciation is paid to the government.
d.A dmdcnd of 4% on ‘the capital investment by the government is paid to the Con-
solidated Fund.
“3) The rexenue}expcndliure and the financial posmon of the Port after an a\erage 25%
of conceplual raise in the port tariff other than the containes tariff are shown in Table-
S.13.
o 4) ;\ssummg (hal the foresgn currency postion can be financéd with the interest rate of
3% and the loan terms of 30 years, an average 18% raise in the port tanf¥, excluding the
- contamer tanifi, is enough for maintaining the self- -suppotling system of the Post.
' 5) The cond;t:ons under which any raise in the port tariff is uanecessary are as follo“s
“a. Foreign cum,-ncy portion: interest rate: 8%, loan term; 20 years
b. Logal culrency portion: inte rest rale: 0%, toan term: 20 years
<. Dividénd on the capital investment by the Govermment: 0%

3 liilernél Rates of Retum (FRR)

The mlemal rate of retarn of the Plan is 8.22¢%.

" The internal rates of n turn corresponding to average raises in the poit tarif(, other than
the container tariff, aré shown in Table-S.14.
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Table - $.2 - Requirernents for the Port of Colombo

Requirenient S Details

i. Increase in cargo handling capacity a. To niect expected demand in cargo traffic
’ ' ' - forecast '

2. Improvement of service levelfcoverage " a. To relieve port congestion

b. To prepare conltainer facilitics

3. Effective use of land : ‘ 4. Removal of facilitiesffunctions unrelated to
the Port - ' . ' '

b. Effective use of idle spaces

¢. Unificationfintegration of boat/barge
repairing shops

4. fmprovement of road network a. lmprovement/widening of the existing road
' ~ b.To insure proper inteifacing of post and
© ity yoad plans

5. lﬁiprovemeﬁl of safety : o a. Improvement of approach channel and
' turning/mooring basin
b. Removal of the existing Ol Dock

6. Increasg in large sﬁip repainng capacity a. Construction of a 65,000 DWT dry dock.
' . ' b. Modification of existing cargo h:in_dling

berths fo ship repair berths
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| Table — §.3  Swmmary - Mastes Phan

Cost N -
Item Unit | Quy [ Value Shaie Targed Y‘_” Sote
o (1.000USS) i U T _ _
Conventional Berths : 983 N dﬁ a ! é’??\R .
‘) <7 (New B - Bert ‘ - ] odified o CINR
KQ =2 (New Berth, Temporaiy) “‘\ h ! ‘ ‘ Berth afies 1388
S L Beaith 2 35838 ¢ 2.7 [After Reinovad] Widening of 50m,
NP (Wideaing, | Beqth -» 2 Bziths) ¢ ,S of Ot Dk Two -Im Besths
. . . - Al 1 Bé ﬂ'i 3 — 1951 ‘B] o
NGF{SP (Caszo Berth - Ship Repalt Berih)| B Afes Comple-
tionof KP{2B)
QFQ =5 (Contziner -» Conventional) Berth 1 - 1988
Cargo Harndling Fauipiment Sai 1 74537 58 1950
Sub Tofal £1 075 83
(Tc-;ta{if_:;r i_lcl_ths : ) . .
QEQ =5 (Crzne Foundalion, ¢lc) Set i .!,628 1.1 1981 _
O 21f=Hx Begth 3 ‘47,136 6.6 {1983¢s1) - | £2 (Comventional—»
KQ =1f=s3 1988 {#2#3) | Containes)
Dredzing Mam?® 1.3 2580 2.2 11983, 1988
Centainer Fquipimnent S=1 1 3032 23.9 |1951,1983,
- §198%
Sub Total £3115 6319 _
Ol Barth® ' . -;a. I‘ea égttm Iy study
. AT fcduding 2 i1 situ
Dalphines Set i 937 0.7 iSetby Kfs suney of the ted-.
Pipelines, etc. Set i 11515 &8 - ok de‘flh along the
A erise I . approch channe]
Bunkerisz Facilitics _ Set 1 686 [13.] shoutd be carricd
Improseiment of Port Entrance S 1 12,841 9.2 - oul.
Extension of SW Breakwater (m) | (150) {6, 1E1)
Remavat of the Southwest End of NW {m) {i%) 514)
Breakwater
SeawallWave Dissipation Work along om | (o €5,326}
AW Breakwaler :
Dredsing Mam® 324 6,900 54 -
Tug Boat No. ] 1.919 L5 -
SubTora 31968 | 261
Roxd km | $37 1981 15 (19812 Larey
1988 (4 Lares) .
Grad Total 130,360 | 1000 B O

Note: Erngincering fee and physical eantingeady are nof included in the Fable.
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.Tall)lg = $4

Nmnber of Alongside Berths (Dry Ca'rgq)

n Exsisting Planncd Tlansfencd Bztance
Large®! Snwll“ Large Small Larg-, Small Larg. '} Small |
* Alongside Berths 4 3 5 o 33 o 16 3
~Convéntional 14 3 241 0 3 0 i3 3
Conlabier. 0 - 3 - 0 - 34 - ]

\Olt‘ 1 "largt” dcnotes fOi’ guaywalls with the water depth of ~7.5m of deeper and *

mlh that shalfower than -7. Sm.

\o;th P;u

£3. 2 beaths at North Guide Pier and t berth at South Piey.

smatl” for quaywallks

] Table — S S Coment:onal Cargo Handling Lqunpment and
' - Cost Estimates for Master Plan
(Unii: Thouthand USS)
‘ Nos. tobe : . .
Equipmént purchased Cost per Unit | Totsl Cost
* Fork#ift Trucks’ - 38(31) 122 464
' - 47(5T) 221 1,039
_ {Sub Total) - 1,503
Mobit Cranes '
8(301) 182.8 1,462
j 1.462
Floating Cranes 1(100T) 41,5720 4,572
Total Cost 7537

Table — S.6_ Confainer Equipment and Cost Estimates fos Master Plan

(Unie: $1.000 USD)

15

[ .
o QEQ l\mlebo.m\ Total
" Equipmeal T e - . -

_ o Qumhly . Cost Quanhly . (‘oSl Qqanlily “Cost
 Container Crane i 3,017 6 18,102 7 2,119
Straddie Carcier. 3 %8| 2 7010 | 25 8,000
Yard-use Tractor _ -2 52 15 390 17 442
Yard-use Trailer Chassis  40° 2 18 20 180 22 198
. A 20 8 56f 30 A0 38 265
Forklift fiuck 15 ton 2 214 ~ L- 2 274

o LSton 6 841 36 o4} a2 588 .

“ubhmg Scale - - 5 208 oS 205 ¢

* Total 4,461 | 26631 31,092 -
S—
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Table — S8 Rough Estimate of Construction Cosfs

(Unit: 'USY)

' No. I ac:qiqy Main jtem 'Qua_nmy Unit Price Rgf‘%‘:‘g‘;“.
- ' ' _ B _ (US$) [ hossznd Uss)
. Crane foundstion 206 |{m | 6510 1,308
1 QEQ #5 bHeavy Pavement 40,000 | m? 8 - 320
(SubTotah - (1,528)
~12.0m Quaywalt 900 [m | 20750 | 18675 .
- ~1.5in Révetment - 610 | m 9,960 6,076
S - | 10.0m Revetment 460 | m 14,200 5,680
7 | KQContaines tesminat | Reclamation 2400000 | m? 25 . 6,500
e - Heavy Pavement 235,000 | m* 31 7,285
: : CES 16,000 1 w? 220 3,520
Conlainer " _ :
on- (Sub Tota}) | {47,736)
ventionat —— - } 7 N [—
Berths . 1 3.9 ~-10.0m Revetment 360 b m 5,680 2,045
] : ~10.0m Reévetment 50 [ 14,200 110
3| Noiih Pir Rechimation 198,000 | m? 23 495
: Pavemint 18,060 | m? 6 288
o (Sub Total) (3538)
4 | Roat : 5,700 | m 1,981
5 | Diedsing £12.0m Drading 1,560,000 | m? 1.92 2,550
T Toml : 57,763
' Main dolphins 1 { Set 937
: : Bunkerinz dolphins 1 | Szt 685
6 Qi Beath Piplines 1 | Sz 11515
B . " (Sub Touah) 7 (13,138)
o1 2] Dredgine Y ' L1 ‘ :
et | | | Choriins pasing <141 Diedging 2,000,000 | m* L9 3,500
- | 8 | Dreggingovatenay) | -155m Dredgice 1,240000 | m® 25 3,100
9‘ .SW_ Breakwaler - _ ?SOrn E‘_\I'eqsieﬂ 150 I'm 41,142 6,'1'"
' - 15m Removal 75 | m 6851 s18
10 NW Breakwatey SzawsltjWave Dissipating - . 5326
| 8 Work
| Yugdoat ' 1 | Ne. 1,919
_ Total , _ ‘ 33,968
Grand Tolal ' ] 1 e
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Table - 8.9 ' Summary  Urgent Plant

L Cost R
{230 Unit | Qty Va‘““ Tohare | Tamed Yeu Note
' Ta0oussn) @ S L
Conventional Berths o
‘G 5 (New hporart th 1 - 1933 Modified to CINR - -
KQ #2 (New Berth, Temporary) Bet | . - Besth aftﬂ'll‘)ss_
NGP #1 (Cargo Berth > Ship Rep:m Berth) | Benth | 1 - 1983 Teanslerred to COL
('argo Handling }qurpmeni st : 1 7,53? 10.7 1989 '
Forklift (3t) (Neo.) (38)= _ (464): :
Forklift (51 . (Noy - “ant- 0,039
Mobilz Crane (300 (No) | (8] (1Al
Floating Crana (1001) oy | (1) {4572
_ Sub Total _ 75317 | 102 _
! Container Beith . S . -
QEQ £$ (Crane Foundsiion, elc) Set 1| 2293 | 32 ] 98I _ 7 :
KQ i3 (Bu'khead, efc) Set it § 33912 48.1 1933 Includés Construction
. ‘ : , Cost for 250m of 2
Dredging. ], 2880 | T4 1983 | '
 Containes Fquipmicat Set: | 1 | 13794 | 19.6 {1981, 1983
('Cénlai_ezet('u:ne) ™oy i3 | ‘9"05”: : . .
(Straddie Canier} Jawod | 1t | G520
(Otherd) ey [ B | 1,229
Sub Totat | sasie | 50 _ _
Road (2 Lanes) km | 52 ] 1524 22 1982 2 Lanes, Ditchsand
: _ : Sidewalks
Engineering Set | 13 2 30
Phy sical Contingeniy S5t i 1 6407 .1 9
Grand Total ] 10458 | 1000
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' ’l‘ab!c — S IO List ol' Fqu:pmcnl rcqu:rcd for QI‘Q #S and Kortcboam Container Temnna!s and
- - Cosl I‘sllmates for Urgent Plan

(Unit: Thouthand USS)

QIQ #5

iy S - |[Korteboam
Equipment Principle Particutar — 2 ST R Total Cost
B . _ Q’tity} Cost [Qtity| Cost
Container Cranc |Rated load under hook 35 fons 1 [307) 2 |6034] 9051
- |(under spreadet 30.5 tons) Rait -
_ o lspan lGn’iele;é : _ R _
Straddle Cafriér: Ra!ed Ioad wnder sprcader 30.5 tons.| 3 960] 8 2,560 3,520
Stacking 3 high for 20 140’ : '
Yard-use Tractor Coupling IOad §2.5 tons, 2 521 5 130 182
‘ - ll;drauhc I:ﬂmgcoupler ty
Yard-use Traiter | Rated load 30.5 tons for 40 - 2 18/ 15 | 135 153
|Chassis - IRated 1oad 20.5 tons for 20° 8 56| 20 140 196
Vorkiift Truck ~Rated toad 15 tons with spreader © | 2 | 274] — | - 274
: o StachngBh;gh
|Forktint truck  |Ratéd10ad 1.5 tons, Battery driven | 6 84l 18 | 252|336
Weighting Scale |50 tons load - - 12 82 82
(Total) 4,461 9,333} 13,794
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Table - §. 13 Revenue / Expenditure and Financiat Pdéiiiéﬁ

- (Uﬁit *Million ‘Rs)

' ' 199011995 . [2000
N B st B 19841 "ioga) ~1999 _~2004
Rewnue 390 | $61 66‘? 3,430 - 3 4307 | 3,430
Pmﬁi after Deprnmaimn 132 1 824 101} 829 972 11,040
‘Fixed Assels 11,296 | 2,368 | 2,333 ’-"1,933"_ "|,Sos 11,633
Long-term loan - 844 | - 844_‘_ 283 ' -1 -
| Consolidated fund _ —~ 1. 257 257 U e
| Reserve and Provision 156 312 | °309 518 36 | 991

" Fable — S.14 ln'remézl Rates of R'e(u-;,; (FRR)

’l.“a'riff | Ra;se | lp(ema{!ﬁ&t{e}of Relum
10% 1.87%
18% - 508%
5% 8.22%
0% . 10.47%
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