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Fig., A 2-3-4-8

PRIME MOUER (TAIL-TAIL, 2@ +2@") AT Q.C.T. IN
DEC. 1988

10} . \

o I _
1 1.5 2.5 3.5 4.5 5.6 6
CTHE |
aUG, =4' 15"
Fig. A 2"3"4"‘.9
PRIVE MOUER TURN ROUND PERIOD AT Q.C.T. OBSERVED
ON 27th DEC. ’88 A
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Table A 2-3-4-1  Gantry Crane Production

- fandiing Berth Operatig Actual Wnits/Crang TEUs/Crane/Yeanr
Cycle [ Units/ Occupan. al {Handling /Year {’000)
Time | Hour cy : ¢’ 000) 8Q° - 407
S L % 2 508 15%
3°00 |20 | 85  |-90° 0.7 70 106 81
L 75 190 0.7 81 122 - 94
27281 .25 65 90 0.7 88 132 101
SR 75 1. 90 0.7 102 153 117
2°00 | 30 85 1 90 0.7 106 158 122
S & 751 90 0.7 122 183, 140
17421 .35 | 85 a0 0.7 123 185 | 142
; L : 15 90 0.7 142 214 64
1'30. | 40 ].85 90 0.7 141 212 [ 162
N e I - R ] - 0.7 163 244 1 187
1°20 | 45 ] _65 90 0.7 159 283 183
: L 15 90 0.7 183 215 211
1712 50 65 .90 0.7 176 265 203
. ' CTh 80 0.7 204 306 234

“Table' A 2-3-4~2 Distance and Time Table

~ Place | Distance{km) Speed (km/hr.) hour
QCTHE RS- 20 0.075
Road(inside Port) | 3.0 20 0.15
Road(outside Port)| 1.0 40 0.025
Crownland 1.0 20 0.05
Total 0.300
JCT#3 0.5 20 0.025
Road(inside Port) | 1,5 20 0.075
Road(outside Port)| 1.0 40 6.025
Crownland 1.0 20 0.05
Total - 0.175
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Table A 2-3-4-3

(1) TURN ROUND TIME (J.C.T. * J.C.T.)

JCT#3 at Gantry 0,025
" on Road | 0,025
v at Yard crane - 0.025 ¢
" on Road .7 0.025 .
Information & Communication 0.100
Total 0.200 (=12'00%)

(2)  TURN ROUND TIME (Q.C.T. ™ Q.C.T.)

QCT at Crane 0.025

* on Road 0.075

" at Top loader - 0.025

" on Road 0.075

I Information & Communication 1 0.100

Total

0.300 (=18'00™)

(3)  TURN ROUND TIME (J.C.T. ™ CROWNLAND)

P‘n
! JCT at Gantry 0.025

JCT ™ Crownland 0.175
- _

Crownland Yard crane 0.025

Crownland ~J.C.T. 0,175

Information & Commﬁnication, _01100

Total £ 0.500 (=30'00") |
(4) TURN TOUND TIME (Q.C.T. ~ CROWNLAND)

Total .
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Appendix 2-3-5
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. Appendix 2-3-6
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Appendix 2-3-8 (2)
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Appendix 2-3-9 (1)

PLOATING CRAFT IN SLPA-COLOMBO e
A, BERTHING TUGS Hp AGE  YEAR BUILT BOLLARD
, : : . PULL(T)
1. Gotaimbara 2300 1771972 22
2. ¥andamitra 2000 24 1965 20
3. Suranimala 2000 23 .. 1966 . 20
1. Vasabha. 2000 26 - (1983) 20
5. Mahasen 2600 9 (1980) 30
6. Neelamala 2600 9 - (1980) - 30
1. Sinhabahu 11 2600 9 (1980) ' 30
8. Airawana ' 3600 0 l989 40
B. DREDGERS .
1. Diyakawa 1972 VSelf Propelled Traxllng Suctlon Arms
with six hoppers. o : _
2. Kakuluwa 1962 Self Propelled, Twin Screw.
‘ .Grab-Hopper with six hoppers.
3. Bin Ura 1871 Stationary, Bucket type . -
1. Boowalla 1974 Stationary, Cutter Suction 16" Dia.
. FIRE FLOAT S R
1. ¥egha 1983 Self propelled. with remotecontrolled'
folding tower, 19 m above water line,
_ _ 3,000 1/min water foam, 4 fire. moni tor.
D,  FLOATING CRANE
i. Jumbo 1948 Steam crane .statlonary
2. Giraffe 1948  Steam crane stationary,-
60 tons at 60 feet radius.
B, TOWING TUGS  small togs
(18) nos, HP=275 to 350 S
Age @ 22 years 50, %
18 years 25'%-
2-10 ye 25 %
(02} nos. HP=550 L
Age 4 years 1984 Dec
F. MOTOR LAUNCHES |
(06) nos Timber Pilot Launches
Age : 10-45 years
HP @ 80-120 HP'
(02) nos GRP Pilot Launches
- Age . 04 . years
np : 300 HP
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Appendix 2-3-9 (2)
FLOATING CRAFT IN SLPA-COLOMBO

G, WORK BOATS

(38) nos. . - Various Types, Hulls in Timber,.
' T Age @ 10-40 years :
‘ HP . 30-60 HP
H{,_f' _PESSENGER CRAFT for carring stevedors
| (04)  nos Steel |
: Age : 20 years
| | HP 1 100 HP
1. WATER BERGES
(16)  nos Steel _ _ L
Age : 25 years 890 %
- 05 years 10 %
Capacity 100 tons F/Water
Output 100 tons/Hour
J. CARGO LIGHTERS
| (80) nos Steel _
. ‘Age : over 22 years
Capacity 100 tons
K DECK BERGES R
Steel
{06) nos 160 tons
{06) nos - 200 tons
Age : 8-10 years
L, MISCELLANEOUS CRAFT

1) Light House Service Vessel Steel
. - (01) no. 250 HP ,22 m long

. Age:25 years

"2) Diggers

 (02) nos. Steam
-~ (02) nos. Diesel

3) :Hobpef Berges ,
’ (06) nos. Steel

489~



Appendix 2-3=10
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3Appendix Table 2-4-1.  Container Freight Stations {Inland)

Land

R . ‘ istance W/ House
Kame of CFS/CD Address from Port Area Space
. : . o k.
ABG Containers (Pvt) Ltd ! 182, Avissawellia 0 5000 sq.m T
_ Road,
Weltlampitiva,
WGE Containers (Pvi) Ltd.| 1) {75/5 Negombo Rosd, .0 | 48564 sa.m.| 558 sq.m
. : . Mabole,
Wattala,
23 Phase 1, 30,1 2.5 dcres 2000 sq. it
i,P. 2. Faved frea
Katunayake.
.asha fencies 8%, Nungsmupeds 8.0 20300 sq.m -
Gontainer Freight © Rosd, .
Services & Depoy,, Kelaniya,.
@;;1;ee¢ Container 100, Hegombo Road- G.4 4050 sq. m 850 sq.m |
Freight Station, Wattals.
Cargo Boat Despatch Co. | 97. He§0mb0 Road, 5.4 3850 éq,m 780 sa.a
i td, . Container Depot,, Pelivagodsa.
Sayhaus Limited, 104, Nawala Raad, 6.4 5100 sq.m 4888 cu.om
: Colombo 05,
Geylon Qeean.bines Pattiwila, Gonawala 16. 0 450 sq.m 450 sa.m
Container Services Ltd, Kelaniyas
Gevion Shipping Lines Lid 872, Avissawella Road, 8.0 40506 sq.m 1132 cu. =,
Qfrugodswatte.
[Fast-West Contasiner Ltd. | 364, Dutugemunu 7.2 40500 se. m 1520 sa.®
: | Haratha, Kandy Road,
feiivagoda,
| — - : ' ;
Interocesn Contsiner 480, Hendala Road, 9.8 12158 sq.m 380 sq.m
Depot., ' Hattaia.
Heritime Ageéncies GFS§, 54, Centre Road, 3.2 600 sq.m 625 sa.m
' : Hattakkuliya.-
- ; l—. 5 "
McLaren's Container 7768, Negonmrbo Road, 13.5% 20300 sq,m, I8Y sq.m
Jepot., ' Welisara,
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Appendix Fig. 2-4-1 Container Freight Stations (Inland)
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: appendix 2-4-2

Y

- FLOM CHART OF PROCEDURES CONCERNING SHIPS ENTRY/ DEPARTURE

. #Pe'rmisgib.h of -
berthing

before” arrival

# Preparation  for
ships enley

-1 @ Arrcival of vesgel -

o Depatrure .

Service; fo.r_
{ Endorsment)

o AF least 24hours] —Final Cehfirmatio
1 of vessels | : of thiE

' o_f' thy.

1 ‘ P{ahniné-J

'

EERAs}
S L.oPo A i ,
TIME SCHEDULE {SHIPPING AGEN\JSESETRC&NESQE ICT JCT_ | HARBOUR | RINANCE
o - Operatiors divisior] (Ship planning) | {Labour) -] MASTER - DIVISION
o During fhe third SE——
week of each e Vessel
month Arrival .
S(he-g@"/_— .
Berth
Allo;aﬁon
) fh ihe Forward
Berth asignment - — — 1 —— —IVewpls T - - -
N ® ; - |i&hedul *
o Bafore -arrwal
of vessel Service . - o o - - - - - o e e -
form
Servie fofm Rece *lioﬁ
(Endqrs.menﬂ “““““““““““““““ A Endorpsﬁenl
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Appendix 243 bwelling TIme of Export/Import Containérs
at JCT (Jan, to Aug, '88)

i0o

{%)
_TPRIRXTRR ; et
1t TO 20 _ 21 TO 30 OVER 30
(DWELLING DAYS) -
appendix 2-4--4 Number of Containers at JCT (March, 1989)
7,000 _
8,000 + ﬁ o :
5,000 . ST
& fg . = i
4,000 dey ZINNRERiE 11 1 E’
(TEU) ' ' 1 ik % 2 ¢
3,000 -] ' : SRl LA
2,000 4
1,000 4
o LG LU RN LELELE LD LR L BT 3L AL T LI LB

1 23 4 5 6 7 8 Q11213050 |:18192c212?324252&27?22§3c31
(DAT‘E} .

piscHarceD 4 recetvep . [ STACKE_D

DISCHARGED : NUMBER OF CONTAINERS DISCHARGED ON THE DAY
RECEIVED  : NUMBER OF CONTAINERS RECEIVED ON THE DAY
STACKED + NUMBER OF CONTAINERS STACKBD AT THE BEGINNING OF THB DAY
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Abpéndix 2-4-5 Cargo Haridlinq Equipment (Port of Colombo)

LT TIET: GTAERS ] ~STREAN
fiype of EquipmentlNe, ol [Capacity [No. of [CapacityNe, of | Capcity Mo, of [Gapacity
Units Unitsa Dnits | Unite
S TTTYY S A B T RE TS 3ET | 52 | 1.5°1301 2 607
Transiar Grones | 4 35 10 353
Forklifts ' i 2
8 7Y B R T
11 75
2 i5
2. | &
_ (CFS)
RN 12 2.5 70 2.5
_ C T 1 (ersy |- {GFS) :
Prime Hovers = 12 24
R (1-CF$)
Troilers(Chassigll b 400 43 TR
e L _ : % :
25 20° 30 BT IR
. . E 4 ’
‘ffractors o - ] b4
[farges Dack ' T ' ' 17| 100°250
Farges siher ' 159 45110

% 12 FOR OFS
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appendix 2-4-6 (1)
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Appendix 2-4-8

No. of Fmployees at QCT and JCT

acT

—500—

EXECUTTVES, CLERKS, ETC. 161 182
PLANNERS(STACKING,ETC.) 2l
TALLY CLERKS . 30| 23.
g GANTRY. CRANE OPERATORS | 10 171
NON-LABOUR  [TRANSFER CRANE OPERATOR . | { 30" 14
GRADE FORK LIFT OPERATORS . 13
PRIME MOVER OPERATORS 18 52
TOTAL 249 312
OPERAT | ONS WINCHMAN 47 o
DIVISION IGANTRY CRANE SIGNALERS 10 4
STEVEDORE LABOURERS 228 81
 WHARF LABOURERS = - 241 o
LABOUR GRADE [GEARMAN 5 :
KANGANIES 250 4
YARD ASS!ST. 60 23
TINDAL HATCH 15 SR
CASUAL LABOURERS . 23
PALETISERS & STRAPPERS 1 o
OTHERS .- 25 o
TOTAL 667 135
TOTAL _ 918 347
GECURTTY 235 1300
DIVISION CINCLUDIRG QEQ) e
TOTAL(EXCLUSIVE OF ENGINEERING BTVISTON) 1,051 [ 577
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Appendix 2-8-1 {1)
Bamber & Bruce

Anugivtical Labaratary

1 L.lnnu Street Colamhn 2, Sn Lanka. . Telea: 2139 KEELLS CE
Teleprene: 27206, 20101, $43317 . AL WTMSE CF
SRR R FER WALKINN CE
SALYATS & CUNSULTING CHEMISTS Tibefar MieT RALRINN OF

R OF THE BOARD OF ANALYSTS FOR
TILIZERS & CHEMICAL ANALYVALR
CEVLON CHAMRER OF COMMEHCE
ADVI ISER3 TO ESTATES

Our Ref: 174 — 185 & 199 — 230
12th June 1989

 CERTIFICATE OF ANALYSIS

EXAMINATION QF 24 SAMPLES OF WATER

I
—

ignt :- Japan Fort Consultants Ltd.

. ‘C/o Sri Lanka Forts Authority,
45, Leyden Bastian Road,
- Colombo 1.

Reference Client's letter dated 3rd May 1989 and the
subanuent discussions we had with Mr. K. Sasaki, J I C A

. Study #Member & Mr. T. Ichizono, General Manager for Oversess
Froject Department, about the water guality investigation in

. the Fort of Colombo under the Fort of Colombp Expansion
‘-ProJeat

24 Sémpies of water drawn 5“ Famber & Bruce Ltd., under the
_supervisibn of Mr. K. Sasa&;. anlneer Jd I C A Study Team.

w

W

|2
T

o
|

|
|

Nater samples were thalned at two depth layers (-~ 0,5 M and

= 2.0 M) fram each Df_the following & points at the harbor

basin of the Fort of Colombo, once on the 25th and then on the

26th af May. 1989:-
S (1) Barge Repair Basin

(2) Cannal

(3) Qutfall of city drainage canal

{4) Central part of the harbor

(3) Entrance Channel and

{&4) North Fier.

The 12 samﬂles of 25th Hay 17892 were drawn between 2.00 p.m.
& 4,30 p.m. and the 12 samples of 2641 May 198% were drawmn
batween . 10.00 a.m. & 12,00 noon.

Antbhalavas ot % L 1
Tanekeater 3 2 hep l‘!
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. ’ | Appendix. 2-8-1 (2)
Bamber & Bruce

. . Anulyticat Laburatery . . : : |
Pt & Boee 130 Glernje Stroet Colomba 2. 8n Lanka. Telex: 21338 KRELIS CF -
Lizized Telepnonz: 27208, 210 310445 ' : s Wk R V
AR WALKINN CF,
! | T fan Sa2 T WAL KENN OF
ANALVSTS & CONSULTING CHEMISTS |

IMUTR OF THE BOARD OF ANALYSTS FGR

FEATILIZERS & CHEMICAL ANALYSIR
CEIVLON CHAMBER OF COMMERCE
ADVIZERS TO EATATES

Service reguired:-—

To examine each of the water samples for the following parameters:-—

(a) Hydrogaen ian exponent {(pH)
{b) Chemical oxygen demand (COD)
(<) 0il content (OO}

(d) Dissolved osxygen (DOY -

(e) Sulphide content (8}

{(f) Coliform group (C3)

Feriod of Laboratory Analysis:—

All the 24 samples were analysed hetween 26th of May-lqsq and Fth of
June 1989. : Coo

‘Fresentation of Test Results

The test results were presented in a tabular form, as requested by the
Client. Each of the six pointe selected for the examination of water
was represented by a separate table. : '

marks used in this report

Grading of the gquality eccording to the re
Remarks Quality
A .
Good . 80 -~ 100
Fair : &0 ~ 8O
Average 4c ~ &0
Below Average 20 ~ 40

Bad - P20

Cinaf Analve
Moo # i



. _ 7 Appendix 2-8-~1 (3)
Bamber & Bruce

[ . Anabsdical I |!‘nr\u ry e Akt p s e b ete
;L\c (; & Ek wey L : lﬁvﬁhn- ¢ Bizert Colambn T S\ Lanka, . Tt‘;:“ ,:':l.r"i?‘l‘ﬁgu“" 2
: . - FE2 Mab O
. ks T Ttlephnm._’ IR, 2 35T 3% “'.-U.Hl.‘i.\"f.'ﬁ

. Tetelfan 2ATea] WALEINN Y,
.\.—\l‘aT“&L‘O\aL'l TI"G CHEMIZTS - . )
3 B OF THE BOARD 0} A\l_l':‘i'.l‘ffm{

FEEVLON CHAMEER OF COMMEACE
ADVISERS TO ESTATES

—F e

I METHODS OF ANALYSIS

(a) HYdedQﬂ_iDh gxponent (pH)

The pH of the water samples were méasured by using an jion electrode. We
used FIlv' pH meter.

The pH meter was calibrated‘hy means of the standard buffer solutisns.
“The slectrode WaS then washed with distilled watsr and then immersed in
'tHE'tESt4wat9r. Thp pH of the test water r@adlng was nnted.

At the end of the e iperiment the calibration of the pH meter was checked
against the standard buffer solutions in order to ascertain that the pH
meter was not gong out of calibration. all the results agreed within

o, nﬁ pH units.,

Cth) Themical givgen demand {COD)

The test method (KMnDa at 100=C for 30 minutes) for the
determination of ©OD was provided by Mr. Minoru Tanaka, Environmental
Enginesr of Japan Fort Consultants Ltd. in 1983 when we carried out a
81m11ar analyslﬁ Hor himl

Frocedure:~

? ml of dizstilled water and 1 ml of test water were taken into a 50 ml
conical flask. 10 ml of Hz80s (1 + 2) and 1 gram AgS0. (fine powder)
were added into the Tlask. The mixture was shaken for 20 minutes. L0
al ot N/ 40 FiinQawas added into the flask. A light pink colour remained
{(More KMnO. was added whenever the pint colour disappeared). The flask
was _kept in a water bath at 100=C for 20 mimites. 2.00 ml of N/50
MazCzlle was added into the flask. The pink colouwr disappeared. The
solution in the flask was titrated against N/40 EMnba at 40 - 8O0 until
& light pink colour appeared,

Calculation:i—
1 ml of M/30 KMnO, = 0.2 mg of Oz

A blank determination was alse carried out using 1 ml of distilled water
instead of 1 ml of test-water.s
B . . '\
A




Appendix 2-8-1 (4)
Bamber & Bruce - _

Anutytlest Labagames
130 Geanie Steend Colombo 2, 5dd Lanka.
Telephone TN H10L 54507

ANALYSTE & CONFULTING CBE \'I*"“,
MEMACR OF THE BOARD OF ANALYSTS &t
FERTILIZERS & CHEMICAL ANAL vald
CEVLON CHAMBER OF COMMERCE
ADVISERS TO ESTATES

(¢) 0il content (OC)

The oil content of each of the water samples was enxpressed as n-Hewane
erxtract using gravimetric procedure. :

The oil content in a known amount of water sample was extracted with
n-Hexane in & separating funnel.  The hexane with the extract was

transferred to a tared tin foil basin. The. hexane was evaporated and
the residue was weighed. The p.p.m. level of oil in the water sample

was then calcoculated.

(d) Rissolved oxvgen (DO)

Winkler's method, a volumetric procedure, was adoptpd.'1h15 method
depends on the oxidation of manganous hydroxide by the oxygen in
selution and the subsequent titration of an gquivalent dmount of iodinpe
set free from potassium iodide.

The method was divided into thfge stages.

(%) Freliminary oxidation which involves the usé nf conc HéSDﬁ;'_}
N/8D KMnDas and FxBala. ’

(y) Fixation of the dissolved oxygen which invblvea.the usé Df MHSDq
¥OH and KI. .

(z) H@asurement ‘of the dissolved ouygen by 11berat10n of lodlne and
titration with thlosulphate solution.

Calculation: -
One ml of M/80 HanSz0u.5HzD =  O.1 mg O,

The p.p.m level of dissoclved oxygen in the'ﬁétér 5aﬁpie wée caloulated
from the volume of H/80 sodium thiosulphate used in the titration.

Foaarar i) Serlmaban
arter A0 B LG

—608-
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Bamber & Bruce

.\n ibytie ﬂ lalnn ary .
Calsimioe 186 Ly Todex: 139 KEELIS OF
Sl 88317 22 WIMSL CE

. ¥ .'\]hi\.‘\ CE
WALKINN R

3\r~r‘ & Rz

-
L

ANALY ~T~

AN
TADVISERS TO £ =lr\Tl- =

(e) Sulphide content (S)

The method given by Hr, Minoru Tanaka, EAvironmental Engineer of Japan
Fort Consultants Lid., in 1983 was Tollowed.

The total sulphidercontent of a sample of water constitutes the free
sulphide and bonded sulphide. :

Total sufphide ‘= Free sulphide + Bonded sulphide.

Free sulphlde'-

A knnwn ‘v lums nf the teat sample was stean distilled. The distillate
was callected in 1% zn(Cz Hs0z) = 2H20 soittion. Excess

iz was added, acidified with HCl and titrated against standard
Maz8=0s.5H20 solution in the usual way using starch solution

close. ta the end point, :

Calculation:-

1ol of 0,08 M Te = 0.16 mg S

Eunded.sﬁfphide:w

Thz method is ' gimilar to free sulphide. The only difference is that

in the dlstlllatlon fldgi a suitabile volume of sample and 15 mi 1:3 HCL
were taken.

(£) Coliform Group (G5

The most probable number per 100-ml of test sample was obtained by

plating B portions in 2ach of 3 dilutions in geometric series using
lﬂCtOSE“brﬁthr

15 srrpn cap LEst tubes each cnntdlnlnq a small inverted Durham tubs
viere used for one’ dample.' 10 ml of double strength broth and 10 ml of
sample were baken in 5 tubes, 10 M) of single strength broth and 1 ml
of sample were taken in anocthor S tubes. 10 ml of sinole strongth
broth and 0.1 ml of sample were taken in the final 9 tubes. The tubes
were incubated at E7°C for 48 haours. At the end of 49 hours the
poSitives'in each of the I dilutions were counted. The most probable
aumber aéain3t the,paaitive tubes uere read from the Chart.
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Bamber & Bruce |

_ Afinyiie.
I IO BB IRATH N
Lima. ! Telphane: ¥

'I.\!nhHH.Hl!'

(I
' Wil I\I\\' (}
I‘.Mn FHET WALKINN CF

ANALYETS & CONSULTING CHEMISTS
M E\H‘fR("F'fHE #UARD OF ANALYSTS FOR
FERTILIZERS & CHEMICAL ANALYEIS
CEYLON CHAMRBER OF CO\I\’?RCE :
ADVISERS TO ESTATER - “ .-

ii RESULTS  OF "ANALYSIE

SAMPLING  FPOINT M @ 1

BEARGE REFAIR BASIN
: C T . !
! TIDE LEVEL !OHIBH TIDE v LDW TIDE ! AVARAGE |
H ' : i VALUE P ONOTE
:2zz=msm==:::=$fn:::s==:=x=::2:::m:;::::ﬁ::::_ H
CEAMEL ING DEFTH! =0.5% 1 .-2.0 -0.3 [-Z.0 H . i
; 1 o Hetre | Metre! Metre) HMetre, :
'=:z:z::z::5@:3:=:=#£7ﬂ:;::z:::ﬁﬁ:::::=zﬂ===:¢:===m:1=;n::::;:z:zz:;;
: pH Ve 70200 0 7010 ] 7,30 1 750 0 23 iGood
r 1 | ) ' 3 1 i |
LS L} L] ¥ | T ] ¥ ) -
D DL.D.D. PLPLH) BHEL CONLIl P MAY ! NEL 1 Nib Weary good
] [ 4 ] ] L) 1 ¥
D TOiL S o ! R
V Conteny (F.P.MS 4 P11s% Y 2e4 L 1200 ) 125.75 (Below Average
f ' ' 1 y ' ] i
Dissoplved T : : o i T S
r Oxygen (PLRLMD 1008 0 1024 0 1.40 1 1.48 .70 1Below Average
4 [ ' £ v ' ’ i .
4 7 3 1 H EO. Y 1] 1 - 1 ~
:Sulphide;P.P.M: 0.32 ! 0.44 ¢ 1.36 4 0.72 1 0,72 Average
' v ' ¢ ' ' i
» 1 ] L t 1] ) T .
‘Coliform) |"1 PO 1,400 [22,40002,400 | 33 21,608.25 | Rad
: jm———— : : : : 1 ’»
1Group 1100ml ! ! : ' ; b
] ¥ 3 ¥ i L 1 b
1Our Reference ¢ ; : i ; :
¢ No. 1 175 HI I S I L ] 1« SN .
1 ] ’ % [ 1 v [
t - 1 3 ¥ 1) 1 L
! Date of ' B : ; : .
¢ Sampling 125Eh HAY 1989 2&th nnv 19890 .. b

COMMENTS i~ The Coliform count is high. The presence of il and

e Sulphide may be due to. the cnntdmlnatlon of fuLl il
used in ships.Thea q;allty of Lhe:;ample are, below
average. _ .

nAM & BRUGB LTD
5. “leLLHmMADL/\

e

Chicf Analyst

Chie! An.llyu:
M. 5. Ambalavansr, BSciCeylond
M.SctMenchesten), C. Chem. F.f. Chem. C.

—5H1Q--

T N N T e S S R T I s T M T S RS T TR e T m St e Em ey
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ANAL \‘\T.. & l()\‘-l ]TJ\G( HL\lI‘sT'\ ’
wESHAER OF CHE HOARD OF ANALYSTUR FOR
FERTILIAERE & CHEMICAL ANALYEIS
CEYLON CHAMBERQOF COMMERCE
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2R RIRHIS K
TWTMS)L Ok
S WALRINN UF

Tiledas. 27T WAL KINK R

ADVISERS TO ESTATES - 7 -
i1 REGULTS . OF . ANALYSIH
SAMPLING  POINT ND @ 2
CAMBAL :
T T T T ; o ; T '-
v TIDE LEVEL v HISH TIRE y LOW TIDE i AVARAGE ) 4
K oy : ' 1 VALUE v NOTE H
! :::.:-.—.::;:.—:::::::z.—:::.z:;—.:_::.-::z:;:_};::::::::-:f::;—.—'::::x e ' !
!bﬁHFLINF DEPTH:.~0;5 H —E{D-fha.ﬁ 2.0 : '
! { Hetre | Hatrel Metre! Hetre] H :
[ pH V- 70850 1 7.0 8 7040 L 7.40 ) 7,43 1 Bood :
1 e} ] ] t 1 1 ¥ ¥
1 . e b t ] - ¥ + )
'}.C.Q.D; T PLPLME NLY po10 v Ml p10 PS.00 yBood '
- s T t . 1 1 ; . t 1 4 3
[ 1 [ —— - ] 1 S T +
5 v : i i ; : . :
) Cnnteny{Pup.H} 45 HE VRTRA ) 149 1124.75 {Bﬂluw Hveraue H
[ ni L [ ) 1 - 1 . ] ¥ L)
, :mssolv d S : ! P T
' Kygen {P;P.H! 1.00 7 1,12 | 1.40 | 0.%6 | 1.12 Below Average |
v ] RN | : 1 ] . ] [ [ . i
o ' i L [ 1 . ' 3 4 A
}Sulphlde,P P H: .88 ) 032 ) 0.88 | 1.3& 1 0D.88 | Average '
] 1 1 3 ] ¥ . -t 1
L t A | 3 H e ¥ U T ]
:lCDILTDrm‘H Pony A : : H H '
i 1 ;P20 R3O0 5 430 | 44 i 578.80  High :
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Appendix 4-1
THE INTERNATIONAL CONTAINER.TRAFFICsl

It would be more or less a common understanding among the éhipﬁiﬂéisiﬁéleé"
that the containerization has unlikely béen motivéted by requifemeﬁis frdm.fhe
seaside but, on the contrary, uherever the inland Lrahqpbrt systems are
containerized, the gate ports aond seaborne traffics ljnklng therew:th are
likely compelled to be_containerized; The origin of contalner1zatlon has well
exenplified this fact_and therefore, it is worthvhile to give a brjef review on
the histery of contdinérization hereafter, |

{On reiteratig the Historg, It can be classified ‘%nfo' four"stagés,' the
experinental containér transport in .U.S. coastal  tr9des; the intgrnatiénal
container tfansport among devélbped. countries, the subsequent container
transport betveen devaloped and develoéing countries and ﬁdriduidé the netwbrks

of container traffic of today's.

The containerization vas first invented by an American geAius célié&_ﬂf._
Malcom P, Mclean, the founder of Sealand Inc. He started his.SusineSS'&i£ﬁ £hé
tracking company of small scale ip the prewvar days and intrddhﬁed an uhit'lbéd'
syster with vhich he llnked the road transport wlth the rallwvay transport, then
exiending to the seaborne transport in '1956. Thuq the lntermodal transport Ras
first seen in the shipping circles. His ba51c 1deas 1ay in the safer transpor -
from door to door, the faster and 51mpler transloadlng at the termlnal and an
more econonical cost,

The business environment prevailing in U.,S.A., arcund that time geve him a
great impact for success. In The postwar Awerica, tﬁere commenced - Kkass
productioné= and consequent wmass transports. Rationalizatiéh éhd 'mdderniiéfi;; |
in logistics wuas foot;lighted. Héving; ingugurated in 1056,  the anif& :U;S;
coastal trades wvere soon containerizéé;b;fthe early sixties. The piﬁnEéf§ éfé?

Pan Atlantic Steamship Co., which had been taken over and oberatéd by'Hr;.HcLean
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and vas renamed Sealand Service Inei in 1960, The {irst cellular container ship.
vas: built ;in-UOCtober"1957;fénd -1t .replaced immediately ‘tanker -converted
coritainer ships: thereto emploved.

. As the Tjntebmodnl ‘transports -with ‘containers requere a huge amounts of
iﬁvestﬁent, many.shipowners'were in fact rather hesitent to step inte it at ihe
early stagg. Hovever, it had met fequirenénts on the part of cargoes in viev of
shorter- transit time and safety and therefore, almost all major shipping lines
in- developed countries:wvere soon coempelled te be involed in this revelution,
enabling .them survive oh=-the-~cogpetitjon arena,  The overhelming  trend of
containerization .thus started in major  trades émong developed countries in mid
-Sixties’ and completéd;,more or less by 1873, Developing countries with théjr
ports -and fleets,  however, were ‘left .outside of this trend and have still
suffered_from.cﬁronic port. congestions throughout those periods. Sri Lanks was

not exceptional, .

-~ The first-containeb service on a liner route started in 1956.uhen'8ealand
inaugurated to plage four of C- 1  type fully,cellular ships on' The U,S. East
Coast/Europe trade wvhich wvas followed by Seatrain of U.S8.,A. and Furopean ship-
operaters-Atlantic contéiner'Line_Service-Ltd. on 2 consortium basis,

In 1867 and 1068, two -liner routes betveen Japan and U.8. WVest coast were
cohtainerizeé. ~Pacific -South . Vest Service {P,5.¥.) and Pacific Nerth Vest
Seryice(P!N.W.) respéctively.-ln-IQBQ, tvo 1iner routes from (Oceania for Furope
and Japan_.were containerized.

Shortly_after, The competition among container operatirs becsme keener and
thein;bbntainer vessels vére upgraded and jumbonized,

:f-'In::1971,_ United States - Line inaugurated a epoch -making full containcr
sefvica'on $apanfﬁqw York liner rum, deploving eight fully cellular vessels of
'1,210 TEU’S capacity and - 22 knots of speed. Japanese. and third flag vessels

soon -folloved it-and this trade vas completely containerized by 1973,

Fareast / Burepe liner voutes uwhich has the oldest history of .a century
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length were also containerized, firstly by Trio Group ip 1871 and foilowedxbi.
Scandutch Group in 1972 and finally by hce Group in 1975;. Thus wajor iinev.
routes in the world connecting triangular ares of Japan-~U,8.-Hurope vere fuliy
containerized within several vyears after Sealand having cbmmchced the first

international contaiper service on the Trans~atlantic Trade,

Hovever, there «can. bhe seen a stagnant trend in  The - speed .~ of
containerization in the foliowing fev years, .The .uorld experienced @ so colled
“0il Shock”™ in 1873 wvhich broﬁcht a sharpiy'soaring oil priceé nﬁd-a worid?wiéé
stagﬁatjon in the frades and industries, It  continued un§i1  1976]'77 ‘when
another developments 1in containerization took. place. .Thg 'pétfoleuﬁ prbducing
countries increased their revenves greatly.@hiéﬁ-reflected OR their purcbasing
povers, Asian developing coontries commenced remarkable high économical gfowths
and all these'phenomena changed.trade patterns and cargo moveﬁents to be more
diversified.

State~-owned national lines in certain developing countfies'éere'gradually
stepping inte . international contalner services with new container- fleets ana
terminals, United Arab Shipping fo. (U.A.S.C.)} of sii Arabian'countries'QaS'a
typical example. Ceylon Shipping Cooporation (C.S,C.): of .Sri. Lanka;' though
having participated in this field at a slightly lafer gtage, .aisp' Bélongs to
this category, The ceontainer service _réutes connecting betveen tﬁe Nerth -and
the South have thus been high-lighted fros those days. | - .

The chronological record of the services  inaugurated _are  listed héréin:
under. 7

July, 1976 - Burope & Mediterranean Sea / Hiddle East '?rade (Pionherediisy
Sealand and nov operated on a consortium called .Iﬁtegrated= Joint: Containef
Service) | |
December, 1976 - Burope / Caribbean Sea Trade (Carihﬁe;ﬁ Overseas Liﬁej-r _
July, 1977 - Europe & Mediterranean Sea / South Africa Tfade (Soutﬁxbfrica.

Europe Container Service)
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‘ﬂovember. 1977 - Rurope /:Eeét Africa Trade (East Asistic Co. of Demma?k)
Kay, 1973 o~ ..U.S.A'.f Hidalé Bast Trade (U.A.S5.C.)
August,. 1978 - Japan & Fare.ast / Widdle Bast Trade (Dasis Container Express
Line) _
hugust, 1078 - Ahstr#lia / Hiddle Fast Trade (Gulf Shipping Lines of Pékistan)
Aprily 1479 - U.S.A.f Middle East Trade {Ibero Lines of Spain)
Juné, 1380. - -iépan % Fareast / Indonesia Tréde (Japan Indonesia Container
Service)
: januafy;-lﬂﬁ}:~-Eﬁro§e:&'Mediterranean Sea / Fast Africa Trade (British Cast
Aifrican Containers)
'.Apriij 31981- - Japnn & Fareast / WYest Coast of South America Trade (Andes
- Express Service) _
April, 1981 - Japan / Bangkok Trade (Japan Bangkok Container Club)
Decenber, 1981 - jap&n'& Fareast / South Africa Trade (Safari Service) -
From the yeér of 1981 onvards, many other trades vere contai.nerizeci and
the Indiéhiéubcontinent régién and-CalombO‘uas gradually containerized by C.S.C.

and Cobra consortium as detailed in the next chapter.

The contéinér tradesv théh héd initiaily linked with the major ports in the .
developed countriés "extended their servige area:to the ports of the developing
céuntriés. quay,—=ve cap see thet a single service route has graduaily been
_enlargihé-i{siservice scope, Fbr.example,'lapan / 0.8, Westcoast service which
had cpnnectea--nerely tvo countries of Japan end USA has nov been coveripg
varlous %sia%fports dovn té-Singapore. The émall feeder boats pioneered these
exteniion‘-and “the Imother boat folloved it for a direct call. The container
servicgl;ﬁetworks have ever been devéloped to seek for uncovered area, Some
centaiﬁéf _operator has. established the round -the -~world container service.
Evergyean ﬁnritiae Cooperation which has reportedly been taking 8 sericus loock
at-Colombo, had conmencad the round-the-vorld service since 1984,

The entire -marine routes of the world would be containerized in due course
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not only by bilateral national lines but also by many of cross traders, However,

it is feared that a protectionise in fielﬂ of ecargo reservation vhich' has been
adopted by  relative governments of the daveloping' countries might discoﬁrage
cross- traders in participating in containerization-of these area.

Another features which cannot bé ~overlooked at ‘in the recent .container
trade are positive activities of indepéndent carriers, In ‘the past. days,’lfhe
conference boats have dominated over the trade -while the independent carriers
vhose activities remained outside of the conference vere regarded as a-minority.
The situation has remarkably éhanged'now qheré wany independent carriars.have
been grown poverful enough to extend siailarly high. quérify  services as
confersnce carriers have, They .are co!prised of  two different patures: of
shipping companies, One is the nevly grown ﬁmﬁitious 'operathr, of ~the -West
represented by Evergreen Maritime. Cooperation Ltd. of Taiwan and another. is. the
less commercial operator of V.5,5.R. and the Eastern Block reprasented. Odessa
Ocean Containrer Service, D.S.R. Lines and Polish Ocesn’Lines, all of which are
regular callers of Colombo, Under the circumstances, the -shipping conferences
have inevitably been losing their cotrol - over the trédes. ané therefore the
competions would become severer for survival for the timebeing ‘uptil the new '

scheme for stability of trade is devised,

Finally, wve would look again at the unique-position’of_thé port of Colombo.
Sri Lanka has & small hinterland where there 15 no positive reéuirééent for
containerization originating from its inland itself. lovever, due to its. ideal
geographical location iﬁ the ‘Indian Ocean, Colombo has  beconme -a gate port of
containers te / from various ports in the-subcontinent{*aé if  these ports in
the region were hinterlands of Colombo. We ‘can-sece here-the;éase that
requirments for containerizstion has come 'not.rnecessarily from its oun—'inlénd

but from its regional areas vies seaveys.
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Appendix 4-2 (1)
MAINLINE.. SERYICES
. - YRSS 2
LINE SERVICE ROUTES FREQUENCY SSELE DRMLOXED FEEDER
- ) - ’ TYPE TEVS
ABL ) Kmhsimg—singamm{olmmjaimhfolm Weakly Cellular & 2,800 {Owm Foader
- Smgapo:e-xmhsimg R Gearless Eagle Contxe
carxies
Yang Ming ho!xsimg—l@aimg-?okohmn-kobe-»usan -Keg luhg- Heekly Cellular & 3,000 |seacn,
] “Kachsiung-Honghkong-~Singapore -Colenbo- Jaddah-Genoa~ : e CGearless -~ 1,940 India Steamship
Haburg-Fotterdan-Felixstona-Mitwerp-La Havre-Ganoa- ' Sindbad, CsL
Jeddah- mlmsingapore-mnglwng-mmsimg F.H.CL
BURDRE - _
¢.8.C. Karachi meay—Colmbo—Karachi-swz Po:t Said- Bi-Meekly Cellular/hon 1,328 ~ j Own Feeder
Memm!.rin-ﬂmm Ehlmtofe—fbttexdm Al.exa.x'dna- Cellular 1,074
Fort sud-smz—xum Ceared - : .
PAR EAST : .
mxorrbo-smgap:m-Yoko)mm—mgoya—m Bsan- Two Sallings | Cellular & 537 | om Feeder
?E Tt g—ibngkong-—singepora-t:olmbo ’ .
FEDSEA EA
Colodo-Fae E‘a)d:.m—lkﬂeidah—seddah ~Apabas Three Sailingsy Cellular & 419~ {om Feeder
¥hor Fakkan-Colombo Monthly Gearady: 412
Gearless
L.S.A, (€.5.C. MAERSK) -
Cblmbo—Singapore-ws Mgales—mani-c‘na.rleston- Heaakly . 'Collularlbbn'- 537 ~
memm-mmtpm-m York . Callular
X Guared/Gearlecd 173
N.JS]"RALD\ {C.5.C./P.H.L.)
Onlcn'bo-slng.upore-arisbam Sydney—ﬁelbo-m Every 10 days - PR
mlmbonsirgapom ~Framant le-Aielaide -
SINGATORE . _ _
“Colanbo-Singapare-Colobo Voek Shuttls - -
ConFA Golatio-Boribay-Karachi-Sies-Marsat 1 les-TiAbury- Two saliings | Cellular or 1,305~ | Cobra-CSL
{p § OC L, HL | Botterdan/Aantvwerp-Hertburg/dreman Haven-La Havre- Honthly Partly Cellula 280 Joint Feedar
t-1 O34 OB tarseilles-Buez-Karachi~Colonbo & Ceared
TAON Cdanskifbstock—lfwbm-g—hnb:érp—iamma -Khor Fakkan- Every 13 days Cé.llu.lar & 1,633 - | seacon
(DSR-POLY Calosba-Singapore-Hongkong-Busan-Tokyo-Kobe-Hongkong- { For Buarepe & | Geacless 918
bmgaporscolmhn—lamrca—mmxp-ﬁmb\mg !bsmck/ Every 24 days
Cdynia For Far East
CUESSA  (CERN n:.r__lchvsk~&nm—aeddah-smpwa-}bngkmgwsingapom'—_ Every 18 days | Cellular & 800 | Ovn Feeder
Fenang-isdras-Colambo-Raplés-Genoa-Ilyichavsk Gaarless {Haldia/Coloabo)
R C.8.L.
t.r.5.C, Busan-¥es hung-Hongkong-Singapore-Caloubo- | Bi-weekly | | Cellular & 2,000 | -Hil-
Fquaba-‘eddah ) Cearless - B0
S.S.IL‘ mgaya-Yokoharm icobe Kcelung—ﬁongkmg-singapare- rMonthly Cellular & 1,300 Seaodh
{6.5.L.}) Colonbo-Eilat ’ Cearless - 998
Lioyd Triestino Eamlmw%ﬁrsellies—m Spﬂzimﬂ:plcs mna Qaboos- Every 3 weeks | Partly 58% Seax &
Karadu Bm*bay*()olmbo . ' Cellular & C.8.L.
] Geared
?)Sl‘ mm m'ﬁiﬂ HORLD FASSOUTH MERICH
tedLloyd Singapore anakm:g—Keelmg—Busm— -Nagoya-Yokochama-!  Montidy Ceared Faiti- 628 | sinabed
Cristobal-tillenstad-San Juan-Ric Mara/St. Lucia- Purpose Type Saaoch
Bridgetown-P.0, Spain-Fortalera-Salvador-Rio de
Janerio-Montevidec-Buenes Aires-Durban-Colotio-
Sm.gapo*e
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Appendix-4—2 (2)

MAINLINE SERVICES - 11
LINE SERVICE ROUTES FREQUENCY vEssEL® DB?L?YED FEEDER
: ) : LYPR TEUS C
FAR EAST - EAST AFRICA ' ' o
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Borbay-tolorbo-Singapore
Indian Ocean Colombo-Dar-Fs-~Salaan-tombasa-Kaxachd -Bonbay-~ ‘wo Saliings § Callwlar & . 254 . |Seacon
{P & CCLALML) Colonbo ) : Monthly Casred - 210
Contghip Barcelona-thrssilles-La Spezia-mples’»&mz-m- Two Sailings Callilar & . 580 '} - Nil-
Karachi-Borbay-Colomtxo-Dibout i~Susz-Barcelona Monthly Geared
Lioyd Brasileire |Rio de Jansiro-Samos-Japan-Kongkong-Keslung~ Monthly Geared Multi- 196, - Nil-
Singapare-Colorbo-Durban-Rio da Janeiro-Sentos Purpoge Typs - : '
AUSTRALIA '
5.c.1, EoanrColarbo—singapom—rblbun’ne-mua- Monthly E-Ce) lular 495 | |Ssacon
Singapcre-Colonbo-Babay ’ & Gearlass o
U.S. A, VIA FUROPFE
Madras-Colatbo-Suez-Fallxstower-Fotterdan-Harbucg/  [Every 22 days .- 430 [seacon
Bremen Haven-Hew York-Baltimore-Savannahe oL :
ol ixstous-Fot terdan-Hatburg/aremen Haven-
Suez-Colorbo-tadras
H.C.L.
SOy RERICH VIA E. AFRICA
Kobe -Ragoya -Yokoysma-Buszn-Kes lung-Honghong- Honthly Geared Maltl- 400 |Seacmn
Singapora-Cologho-Port Louis-Feunion-Horbasa- Purpesa Type :
Par—eB-5alasm-Santos-Buenoa Afres-Mentevideo-
Par anaca-Santos-Durban-Singapore-Hongkong-
Yokohama-Nagoya-Fobe
CHA SERVIDE
Hoagh Hewt York-PBaltimore-tiorfork-New York-few Orleans- Every 3 weeks Geared Hulti- © 800 - )
Taspico-Houston-hew York-Jeddah-Colonbo-Singapore- Purpose Type - 700
Surabaya-Jakarta-Palerbang-Singapore-fort Kelsng-
Belavan-Padsng-Colonbo-Borbay-Halifax-tew York
REP_SERYICE
Tacoma-Vancouver-Crofton-Los Angeles-Brisbane- Evary 4 weeks | Square fx:_ld 4 1.766@"
Sydney-te lbourne-Damman-ubai-Colombo-Fruket~ Geared "Con
pelasan-Port Kalang-Singapare-Koahsiung-Long Beek- Bulkex" Type
Auckland-Taccma ’

~522~




Appendix 4-2 (3)

FEEDER SERVICE
[ : ; VESSELS DEPLOYED
LINE SERVICE ROUTES FREQUENCY FEEDER
- R : TYPE TEUS
cen Consostivm’ | Colenpo-Borbay-Cochin-Colonbo ‘Prvexy 14 daye| Cellwlax & 358 (g8 RO
S B : Coared Y.ML, L-T
leboﬁ_mbark&r&:hi—ﬁmi-!ﬁnr Fakkan-Bonbay— Every 14 days - 5847300 Cobra P & 0.C\L.
“Cochin-Colebo . : Co Sealand G.5.1.
. . EM.C, B.B.L.
- RCE
Solonbo-Karachi-Calarbo Bvery 12 days| ~ ® - 450 IM.O.L. Nedlleyd
Bt
Colonbo-Hadias-Colanbo veakly _ e 325
BYCL ' _ '
Colorr‘gg@ﬁttagong-hbnglﬁ-&lcutta—tolmbo Every 9 days - 3757358
c.s.C. Colombo-Tut icorn-Cochin-tangalora-Colenba ficakly -~ 10l fe.s.c, Cobra
: . Y.ML
Khor Fakken-Dubai-bamman-Kuszlt-¥hor Fakkan-Muscat- | Weekly Hon-Cellulac 15
Khor Fkkan-(Red Sea Service)-Colomho L Gearless
CobrafC.8.L. Colanba-Chittagong-Calcutta~-Solomg Every 10 days| Cellular & 508 |cobra, Y.M.L.
. Geared L-~T Hoegh
Corampndel Service
Colonbo-Madras-Oolarbo Weskly -t 245
E.C.0. Colombo-Bonbay-Cochin-Colarbo - Hoekly - 245 |AP.L.
{Eagle) -
Colorbo-tadras-Coleabo weekly - 250
Sealand Port Rasid-Colombo-Turcorin-Port Rasld Every 14 days| €ellutar & 550 Sealand
' ) : Ceared
51ndb$d . Singapore-~-Colarbo-Karachi-Bombay-Cochin-tadras- -" - Celiular & 160/387 R-L, Y.M.L.
(N-L, NOL KLIMNE) | Singapore . Hon Cellular
. . Gasred
M,0.L. Slngapore—Colanbo-Karachi-Bombay-Colanbo- Every 10 days| ton Cellular 516 |P & 0.C.L.
Singnpore . Geared Hoagh
Sealand
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Appendix

Table A 5-1 -Pdpulation of Sri Lanka (From 1979 to 1987)

(Unit: Milliom)

fear .Males Females Tétal
1979 7.5 1.0 14.5
m“'i?aem. - 8.0 7.6 15.6
1985 8.1 7.7 15,8
1986 8.2 7.9 16.1 .
_—MZEQV 8.3 8.1 16.4

Source: Statistical Pocket Book, 1988,

Ministry of Plan Implementation,

o
&N

5_

1



Appendix 5-2

rable A 5-2 GDP by Industrial Origin at Constant 1985
Factor Cost Prices (Rs, Million)

Growth

1985 1986 | 1987 | 1990 | 1991 .
Rate
86/91

1, Tea Growing 1 5,260 | 5,203 | 5,269 | 5,466 | 5,540 | 1.3
2. Rubber Growing | 1,164 | 1,172 | 1,202 | 1,227 | 1,244 | 1.2
3. Coconut Growing 3,342 | 3,414 | 2,954 | 3,247 | 3,461 | 0.3
4. Paddy 9,379. | 9,004 { 7,724 | 9,931 | 10,2909 | 2.7

5. Other Agriculture | 21,915 | 22,770 | 23,908 | 26,533 | 27,541 3.9
6. Total Agriculture | 41,062 | 41,563 | 41,058 | 46,404 | 48,084 3.0
7. Mining & Quarrying| 3,328 3,397 3,594 4,540 4,766 7.0

8. Tea, Rubber 5,646 5,604 5,636 5,850 5,947 1,2
C'nut Processing o

9. Other Industries | 16,203 | 17,013 17,864 | 21,075 22,551 5.8
10, Total Industries 21,849 | 22,617 23,506' 26,926 | 28,497 4,7
11, Construction 11,640 | 12,106 | 12,675 | 14,630 15,362 4.9
12. Services 70,435 | 74,661 | 78,991 | 91,700 | 96,743 | 5.3

13, GDP 1985 Const. 148,321 [154,344 (159,818 (184,199 193;453 4,5
Prices

Source; Public Investment 1987 - 1991 National Planning Division,
Ministry of Finance and Planning
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fable A 5-3 Value and Volume of External Trade

Bppendix 5-3

¥~ o

*-1 Value of Ekﬁérnal Trade | *-2 Volume of Marine External Trade
Year . | Export Import | Total Export Import Total
(Rs,Mill. ) (Rs.Mill, )} (Rs.Mill.) (Thousand | (Thousand |{(Thousand
' ' : C : tons)t tons) tons}
1981 | 20,585 35,251 55,839 1,249 3,976 5,225
1982 | 21,454 41,946 63,400 1,370 4,192 5,562 .
1983 ['25,096 | 45,553 70,649 1,158 4,567 5,752
yo84 | 37,347 147,541 84,888 1,158 4,740 5,837
1985 | 36,027 | 53,015 89,222 1,287 5,022 6,309
1986 - | 34,072 54,609 88,681 1,502 5,196 6,698
e *e3 :
-1987_ 139,-527 60,697 100t224 1,231 4,369 5,510
Source *~1 Statistical Pocket Book 1988

Port Statistics Sri Lanka, SERIES VIII

*-3 : Provisional .
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Appendix 5-4

Table A 5-4 The Major Countvies: for Export and Import

Ekpbrt

.import
country : =
' 1985 11986 1987 _19é5 - igéé""" 1987
United Kingdom | 2,618,590 | 2,822,355 | 4,134,862 | 1,864,668 1,892,593 | 2,159,183
Canada 926,927 590,652 |  511,7331 629,193 638,820 701;440;
Australia 1,573,253 | 767,321| 599,619 428,960 391,551 | © 400;277
India 2,027,934 | 2,221,892 | 2,459,786 169,320 | 330,686 181, 581°
Pakistan 922,632 | 1,292,325 1,373,705 741,é8§ ' 9491549 | 9?3,1791
U.S.A. 3,503,268 | 3,201;245 3,358,854 | 7,650,119 | 8,480,276 [10,434,333.
U.S.S.R, 186,901 | s97;643| 347,772 sad;12i|  447,e85| 507,581
China 1,920,546 | 2,418,025 | 1,876,176 | 463,818 . 477,255 478,215
Japan 17,668,423} 8,933,892 { 8,957,624 _1,747,99$ 1,813,101 1,950,891
G.D.R. 20,006 21,6311 23,748 . | o
France 865,?52 703,451 1,017,323
Burma 124,354 76,432 150,436
Iran 4,537,893 1,069,315 3,064,560 S |
G.H.R, 1,868,407 | 2,305,487 | 2,946,362
Sourth Africa 343,490 300,961| 410,194
Others 22,133,312 |26,415,329 |31,873,499 15,149,805 |13, 351,137 |16, 337,892
Bunkers 2,333,978 | 1,713,416 1,818,652

Source: Statistical Pocket Book 1988
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Socio-Economic Data -
in each Feeder Area

Appendix 5-5

Cargo Statistics in

each Feeder Area

Ratio of Containerization in
- each Feeder Area in
Planning Period
Y

Volume of Container
Cargo in each Feeder
‘Area in Planning
Period |

Mumber of Container

Transshipment Cargo | .

between Sri Lanka

and each Feeder Areaj.

‘Fig.

©

e Net Tonnage
‘iper TEU

{ Number of Containers
Hfor Transshipment
between Sri Lanka
|and each Feeder Area
in Planning Period

< Container Through-put at
New Whar{ of Madrass

1

Container -Through—phl at
Colombo Port in Planning Period

A 5-5 Forecasted Flow of Transhipment Container Cargoes
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Appendix 56

Table A 5-6 GDP of Bangladesh at 1980 Constant Prices

{(Unit: 000 million T,K.)'

Year ‘GbPp

1975 | 156,0
1976 156.6
1977 174.4
1978 | 183.8
1979 | 197.8
Actual 1980 | 233.2 |
1981 250,0
1982 282,7
1983 330.7
1984 275.5
1985 275,5

1990 344.6
Estimate 1995 440,7
2001 609,4

Source of Actual Data: Kaigai Kyourydku-Bihran, OECF
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Appendix 5-7
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Appendix 5-8
rable A 5-8 GDP of India at 1980 Constant Prices

{Unit: 000 million Rs.)

Year GDP

1975 | 1,706.1
1976 | 1,092.0-
1977 | 1,187.1
1978 | 1,257.3
1979 | 1,192,3
Actual 1980 1,274.5
1981 | 1,337.5
1982 | 1,387.1
1983 | 1,506.7
1984 | 1,567.1
1985 | 1,665.9
1986 | 1,756.2

-
1990 | 2,134.,0

Estimate 1995 2,274.0
- 2001 3,651.0

Source of Actual Data: Data frome QECYF
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Appendix 5-9
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Appendix 5-10
Table A 5-10 GDP of Pakistan at'1980 Constant Piices

(Unit: 000 million T.X.)

:¥eaf GhP

1975 | 176.9
1976 | 185.3
1977 | 190,1
1978 205,6
1979 213.9 |
Actual 1980 234,5
1981 250,9
1982 266.4
1983 283,0
1984 297,7
11985 | 322.3
1986 346.,7

1990 395.0
Estimate 1995 441,3
2001 564,.8

Source of Actual Data: Kaigai Kyouryoku Binran, OECF
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Appendix 5-11
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Appendix 5-12

Table A 5-12 Population & Population Index of Gulf Red-Sea

Year | Population | Population .
: : Index

(Million) | {1980=100)
1975 | 66.2 85,7
1976 | 68,3 - 88.4
1977 70.3 91,3
1978 72.5 93,9
1979 74.8 96.9

Actual 1980 77.2 100,0 .
' 1981 89.6 103.,0
1982 82,0 106,2
1983 84,5 109.4
1984 '87.0 112,7
198% 88.6 114.7
1986 91.4 118,3
1990 100.5 . 129,.8
Estimate 1995 114,4 148,1
2001 125.9 162,7

Table A

Source of Actual Data: From OECF

Appendix 5-13

5-13 Number of TEUs in Gulf and Red Sea (1980 - 1985)

Year | Population Index Number of TEUs
{1980 = 100,00} (Thousand TEUs)

1980 100.0 648

1981 103.0 771

1982 106.2 1,022

1983 109, 4 1,881

1984 102,7 2,061

1985 114.7 2,068
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Appendix. 5-14

'i‘éb_le A 5-14 Ratio of Containerization (Macro Forecast)

Year | Ratio of Containerization | Ratio of Containerization
: {Bxport) { Import}
S IEONEAN : e
982 | 0.255 0.186
: 1983 : 0,249 0.181
Actual 1984 T 0276 0.300
1985 . 0.295 0.171
1986 0.395 0.195
1987 0.447 0.231
B 1990 0,533 0.267
Estimate 1996 | . 0,727 0.379
2001 . 0.819 0.480
Source of Actual Data: Port Statistics, Sri Lanka
Appendix 5-15
G.D.P. Cargo Statistics of

{Actual Daia)

Foreign Trade

¥

GDP. in

Planning Period

ol

'Yolume ol Break
Butk Cargo for

3

Foreign Trade

Ratio of Containerization in
Planning Period

-4
Volume of Conventional | = lg_
Cargo for Foreign Trade

i

Net Tonnage
per TEU

INumber of Container
Cargo for Foreign
Trdde in Planning
Perlod

h Flg A 5-.-1-5 .F_orca'sted Flow of Foreign Trade Cargoes
' hy Macro - Economic Forecast
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Table A 5-16 Rice Production, Import and Supply

Appendix 5-~16

Year Production Import Supply Pbpulaticn
(000 MT) (000 MT) | (000 .MT) | (Milliom)
1976 852 425 1,352 13,7
1977 1,141 542 1,635 13.9 .
1978 1,285 187 1,495 14,2
1979 1,304 311 1,440 14,5
1980 1,451 129 1,608 14,7
1981 1,516 157 1,663 15.0
1982 1,466 161 1,616 15.2
1983 1,689 123 1,735 15.4
1984 1,645 26 1,816 15.6:
1985 1,810 182 1,970 15.8
1986 1,760 220 1,841 16,1
1987 1,447 102 1,730 16.4
Total 17,366 2,565 19,875 -

Source: Agricultural Statistics of Sri Lanka

Appendii.S“l?

Table A §5~17 Sugar Consumption, Import, Production and
Per Capita Consumption : S
Year Consumption Import Production Popuiéiion Per Capita
o ' Consumption

(000 MT) '} (000 MT)| (000 MT) {(Million) (xg)
1976 79 46 23 13,7 5.8
1977 124 100 23 13,9 8.9
1978 191 163 26 14,2 13,5
1979 246 245 20 14,5 17,0
1980 244 209 27 14,7 16,6
1981 220 238 25 15.0 14,7
1982 198 123 24" - 15.2 13,0
1983 258 268 22 15,4 16,8
1984 275 236 20 15,6 17,6
1985 282 267 20 15.8 17.8
1986 361 324 35 16,1 22,4
1987 400 340 35 16,4 24.4

Source: Agricultural Statistics of Sri Lanka
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hAppendix 5-18

Table.A 5-18 Consumption of Fertilizer for Paddy

Totdl Cﬁltivated

~559 ~

Paddy  Paddy Producticen Fertilizer
“Year . | Pfoductioﬁ Area
q-'(OOO.M;T-) (hectafes 000) . {kg/hectare) (MDD
: - o
1978 1,891 876 2,159 113,808
1979 ] 1,917 839 2,285 73,603
1980° 2,133 - 845 2,524 145,010
1981 2,230 877 2,543 164,784
1982, 2,156 . 845 2,551 141,383
1983 2,479 824 3,008 159,937 .
1984 2,420 390 2,444 171,432
1985 2,661 882 3,017 153,041 -
1986 2,588 895 2,892 197,380
1987 2,128 781 2,725 150,896
1988 2,466 865 2,851 204,000
Sourcéf Central.Bank
Appendix 5-19
Table A 5-19 Consumption of Fertilizer for Tea
Tea Tea Production Tea Production Fertilizer
Year 'Pro§n§tioﬁ Area _ per Hectare Applied
7 {000 M,T.} | (hectares 000) (kg/hectare) {(M,T,}
1979 206.4 244,203 845,2 105.4
19éb _ 191.4 244,813 781.8 109.9
1981 209,9 244,916 857,2 1103.3
1982 187.8 242,141 775.6 102,7
1| 1983 179.3 230,065 779.3 115.5
1984 208,0 227,874 912,8 137.2
1985 214,1° 231,650 924.3 149.9
1986 211.3° 322,905 ' 947,9 128.8
1987 213,2. 221,498 962.5 136.3
Source.: Central Bank



Appendix: 5=20

fable A 5-20 Consumption of Fertilizer for Coconuts

Coconut Production _ _ N
Year ' Fertilizer Consumption:‘Conédmﬁtion of
(Million * Fertilizer per
Nuts) {000M.T) (M.T) Ton {kqg)
1979 2,393 2,991 43,700 16.6
1980 2,026 2,533 55,800 22.0
1981 2,258 2,823 37,700 13.4
1982 2,521 3,151 53b,250 9,6
1983 2,312 2,890 '35£700 12,4
1984 1,942 2,428 49,985 20,5
1985 2,958 3,698 41,020 11.1
1986 3,041 3,801 31,640 8.3
1987 2,292 2,865 42,1713 14.7
Source: Centyal Bank
* ¢ Fresh nuts IMT = 800 nuts
‘appendix 5-21
Table A 5-21 Consumption of Fettilizer forIRuEber-:
Rubber Fertilizerx Rubber Production
Year Production Consumption. | Area :
{Million kaq) (M,7,) - {Hectares).
1979 153.0 23,500 226,416
1980 133.1 22,000 227,235
1981 124,0 16,800 205,605
1982 125.2 16,485 T - 205,620
1983 140,0 18,500 205,649
1984 142,0 23,496 205,559
1985 137.5 24,246 '205,508
1986 137.8 26,258 205,200 .
1987 123.0 24,706 205,100
Source : Central Bank o



Appendix 5-22

Table A 5-22 " Cement Consumption .and Production (1982 - 1987)

*-] *v? . _.-- . o *~3_ Per Capita

Year Productioﬁ Import Consumption Population | Consumption
('000 MI) | (*000 M¥) |  ('000 MT) (1000) (kg)
1982 537.1 387.2 924.3 15,200 60.8
1983 480,86 241.8 922.6 15,400 59,9
1984 408,3 456.1 ged4.4 | 15,600 55.4
1985 356,1 362.6 | 718.7 15,800 45.5
1986 559.3 347.3 906.6 16,100 56.3
1987 620,0 361.9 9819 | 16,400 53,9

Sources *~1: (1) Fconomic & Social Statistics of Sri Lanka, Central
: Bank
{2) Data from Tokyo Cement
*-2: Port Statistics, Sri Lanka Port Authority
*-3; Statistical Pocket Book

Appendix 523

Table A 5-23 Per Capita Consuwnption of Onion

Year | Population Demand Production Import Per Capita
: ) : : Consumption
(Million) | (000 MT) | (000 MT) (GO0 MT):  {kg) |
1983 15.4 103.1 95, 3 T T 6.7
1984 |  15.6 " 84.3 36,7 47,6 | 5.4
1985 15.8 0 103,3 41,7 61,6 6.5
1986 1.1 104.,4 : 57.1 o473 6.5
1987 16,4 95,7 61,3 34,4 5.8
AVE, ' : 6.2
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Appendix 5-24

Table A 5-24- Volume of Onion Production

. Year Producticn B
1976 58,422 tons
1977 61,518
1978 58,500
1979 67,900
1980 66,900
1981 59,100
1982 67,500
1983 95, 300
1984 - 36,700
1985 41,700
1986 | 57,124

r-—g-\.rszare:-lc_;(—:' 60,969

Source : Agricultural Statistics of Sri Lanka, 1988

Appendix 5-25

Table A 5-25 Other Break Bulk Cargo Import (1982 - 1987)

(000 MT)
year | Other B,B
1982 917.0~fﬁ
1983 1,023.0 -
1984 1,120.6
1985 1,339,2
1986 1,259.6
1987 1,181.6
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" Table: A 5-26

Import of Dry Bulk

{Unit: 000 MT)

Year; - 1986 1087
Cemgnt éﬁlk. l;l:g)mﬁ"_—f”;;2,7
Othér ﬁqik_: _120.47__ _ 114,11

Total - 312.0 326.8

Appendix 5-26

Appendix 5-27

Table A 5-27 Import of 0il & Oil Products (1979 - 1987)

(Unit: 0Q0 MT)

Year | Grude 0il | Crude 0il | 0il Procuts
Import Input Import

£ 1979 1,444 1,400 319
1980 1,861 1,885 111
- 1981 1,711 1,729 156
1982 | - 1,941 1,905 270
1983 | - 1,492 1,431 473
1984 | 1,733 1,781 140
1985 1,657 1,620 182
1986 1,639 1,696 147
1987 1,779 1,707 252
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'Appeﬁdix 5-28

fable A 5-28 Other Break Bulk Cargo Export. (1982 - 1987)

{000 MT)
Year .| Other B.B |
1982 | 353.2
1983 278,6
1984 339.8
1985 395.4
1986 385,9
1987 324,9

Table A 5-29 Coconut Products (Port Statistics)

Appendix 5-29

Year Products Oil il Ratiao of
(Total) {In Drums) (Bulk) Bulk ©il
(000 MT) {000 MT) (000 MT) (000 MT)
1981 128 23 17 0.13
1982 215 36 3 0.01
1983 233 - 31 0.13
1984 154 4 7 0.05
1985 241 6 58 0.24
1986 205 - 75 0.37
1987 85 - 8 0,09
%g - —
Average 0,15
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Appendix 6-2-1

Existing O1l Handling

Facilities

Product Pipé'$ize 'Loadinq,Arm Capaciﬁy Tons/Hr,
Fuel 0i} B 22 8" 500
Gasoline/Jet Fuel l12" 8" 500
Gasoil 127 8" 500
Naptha | 12 g" 500
Bunker Fel Oil . 12v - 350
_ Marine Diesel Cil e - 250
Bunker ?as.oil 6" ~ 120
Base Lube Oil 1oM 8" 300

Appendix 6-2-2 Planned 0il Handling Facilities at Dolphin Berth

| Type of Fluid

Discharging Pipe - Loadihg Remaxks
or Retceiving Bize Arm
Crude 0i} Receiving 24" 1z2n
Fue1 Oi1 Discharging 12" g Sea water 1is used
' ' ' ' for oil purging
'Gasoline- ’Réceiving izn g" Sea water is used
Jet Fuel Receiving - |- for oil purging
Gas 0il Receiving 2" g"
| Naptha’ Discharging 12 { 8v) | Commonly used with
: Jet Fuel Loading Arm
Base Lgbexbil A | Receiving _
Base Lube 0il B | Receiving ip" g" Pigging system is
"Basé Lube 0il C | Receiving - ' used,
Bunker Fuel 0il | Discharging 12¢ -
Marine Diesel . : kR
Oil ' Discharging’ 6" -
Bunker Gas 0il Discharging 6" -
LPG ‘Receiving 6" 6"
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1)

(2)

(3

(4)

Appendix 6-2-3 Berth Capacity

TANDLING RATE] WORKWNG | WORKING |  BERTH ACTUAL [BERTH  GAPA]’
{TON/HR} DAY HOUR [OCCUPANGY{WORK RATE[{ ‘000 TOE}
15 aee 24 65 0.7 63
- " » 100 " 90
25 g " Y R 105
o " 104 . - 157
as . 83 W 148
. 100 " 211
45 " " " BS " 190
" o 100 - 212
&5 W " 85 g 252
. " 100 o 432
150 T " 65 " 630
" n 100 " 900
250 O - 85 " 1050
- 100 " 1510
350 " " 85 " 1480
» 100 » 2310
450 W " &5 Q 1900
" " 100 - 2720
550 " o 85 “ 2320
" " 100 Coe 1 3320

Appendix 6-2-4 Subsidilary Loan Conditions

SL-P4 (21,0ct. 1980) < J¥ 7,600,000,000
Ne.L Terminal _ : ' o
interest 08% & 190,000,000 x 40 : (40 times)
SL~P7 (23,Apr. 1984) - 3% 6,362,000,000

No.2Z2 Terminal

Interest 4% & 212,086, 000 + 212,066 x 29 (30 times)
SL-P8 (13,May;1985) - J¥ 2,579,000.000f

Handling equipments L
Interest 14% & 86,160,000 + 85,960,000 x 29 (30 times) -
SL-P12 (13,0ct. 1987) -} 1,955,000,000

New access road, Container Crane ) .
Interest 10% & 65 ,168,600 x 30 (30 times)

- 546 —



NUMBER OF
VESSELS

Appendix ©6-2-5 Number of Vessels by braft

“z.000

1500

SOURCE ! Lloyd's Register

of Shipping 1533

2,600 35—

L1 11

L F T

A

#: OIL TANKER
< BULK CARRIER
WM. CENERAL CARGO SHiP

{0 conNTAINER SHIP

|
\

0 s B il oo Bl v I Y G L

1,008 \\
509 ‘ : =
[ 1.V T i&’g——'!.l"? TNaL S

55 At O, iy e 8

L4

3-5.268.0- 7.0- 8.0- 9.0- 18.0-11.0-12.0-13.0- 14.0- 15,016 0- 17 .6 18.0-19.0-20.0-21.0-22.0-23.0-24.0- 25.0-26.0-
89 7.9 89 9.9 109 119 125 13.9 149 159 169 17.9 189 19.9 20.9 21.9 229 239 249 2589

DRAFT(m)

NUMBER OF VESSELS BY DRAFT

DRAFT oL BULK GENERAL [CONTAINER
- {m) - TANKER CARRIER |GARGO SHIPI  SHIP
0-5.9 2449 3gl 386 122
'6.0-6.9 3z} 24 18 122
7.0-7.9 139 67 7 85
8,0-8.9 114 197 10 88
9.0-9.9 208 975 11 142

10.0-10.9 261 1309 2 203
11.0-11.9 324 63 1] 208
12.0-12.9 307 466 97
13.0-13.9 187 267

14,0-14.9 108 72

15.0-15.5 67 . 42

16.0-16.9 a8 110

17.0-17.9, 83 72

18:0-18.9 20 26

19.0-10.9 94 9

20,9-20.9 12¢

21.0-21.9 70

22.0-22.9 81

23.0-23.9 T4

24:0-24.9 2

25.0-25.9 5
26.0- 3
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Appendix 6-3-2-1 (1}

The Ship Maneuvering Test

The ship maneuvering test was exequtéd,by.the'stqdy”teém ﬁsing computer
simulation, -_ | : j

The objects are to determine the nmneuverablllty and tho traces of the
ships, which glve various sugqestlons for the layout of the ‘breakwaters,

and determlnlng the width ' and alignment of ‘the enLrance channel.

Two layouts are tested changlng the p051tlons,'and sea COhdlthﬂS.

the present layout of the port, and the other is. the futprelléyOut
(Master Plan-A). ' -

The test results are summarized in Table A- 6 3-2- 1 (1).

Some of the traces are shown in qu. A 6-3-2-1. (1) to Flg. ) 6 3-2-1 (3)

for refereince.

The captains' comments, who operates simulator are as foliows:

{1) Present layout

Stern of tﬁe'ship is likely té hit thé two marked‘bﬁbys:when changing
direction. . - ' . o .

when I try to keep a rightside course, the ship ﬁeariy touches the QCT
wharf, The stopping distance is 1L tof?L, as reﬁ)ortea'by:the.SLPAe

I

I was scarcely aware of the presence of the wind, because the effect from

the wind is very small.

But it is very bard to maintain Lhe correct Course under the comblned
effects of waves and wind. 1 felt the torque of’ the vave - was almost the

same strength as the rudder.

In this regard, establlshlng the crltexla for mlnAmum sea COHdlthDS to

enter the port 1is recommended. 7
The entrance to the port should have éufficient length,(appréx. 2 km)

(2) Future layout

At passing the top of the breakwater, I felt lt was very hazardous.

It was too late to chanqe course after pdSSlng the top of the breakwater.
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Appendix 6-3-2-1 (2)
It was also difficult to change the course at the early stage of entering

the port.

The.difficulty'in maneuvering the ship can mainly be attributed Lo the
small under keel clearance, external forces (such as waves and wind), the
length of the channel, and theISpeed of the vessel,

The stopping distance was shorter than expected,_but it was obtained by
asfern power. Tﬁa éontainer vessél stopped within 600 meters from a speed

of 6.5 knots.-

T%xough all the;simﬁlatiOn tests, it was observed that_straiqhtening of
chéﬁnel, widening the entrénce, and deepening the channel seem necessary
when big vessels such as‘thé C-10 type container vessels or oil tankers
with a' deep draft over -12.5 meters come to the port, And the stopping
distance for big oil tankers has to be exanined again before they use the

port,
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‘Appendix 6-3-2-1 (5)
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Appendix 6=3-2-1 (7)
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© Appendix 6=3-2-1 (9)

Table A 6-3-2-1 (1) Test Cases

winp | wave | coursz oF

TEST KO. ! CAPT. PLAY suip |
] ars) | nsse) SHIP(N-0" )
. 1 _
y HOSONI | FUTURE | CONTATNER i»}sw.:'r.s R | 11871465
2 SUGIYAMA | FUTURE | CONTAINER |'NNE,7.5 | NIL . | 118,7-141.5,
3 KUWASAKI | FUTURE | CONTAINER | * HIL R, 118.7°141,5
4 HOSOMI | FUTURE | CONTAINRR | NSW,7.5 | 2.0 | 118.7-14L5
5 SUGIYAHA | FUTURE | CONTAINER #sw.?.'s 2.0 113'._741'41.5"
6 KURASAKI | PRESENT | CONTAINER | = NIL o 118.7-168.9
7 oorsi | pRESERT | CORTATNER | WNE.7.5 | WiL | 118.7-158.9
8 NOSOMI | PRESERT | CONTAINER | WSW,7.5 | NIL ] 118.7-158.9
g XUVASAKI | FUTURE | CONTAINER | WSW,7.5 | 2.0 | 141.5-141.8

Table A 6-3-2-1 (2) Tested Vessel

CONTAINER YESSEL (52,000 DWT)

Loa Lp Breadth Depth Draft Displacement Power /RPM
(&) {n) (a) () ') (ton} (HP)
280 266 a5 22.5  13.0 . 176,000 55, 400/104

Table A 6-3-2-1 {3) Engine Propulsion (Model Ship)

knots RPK.

A | NAY. FULL 26,0 104
H ! FULL 11, 51 44
E | HALF 9. 12 3B
A 1 SLOH 6.81 zé
b gnzw SLOW 5. 01 | 20

STOP 0.0 90
T ' .
A i DEAD SLOW -3.38 -20
5 Esmw -4.58 -28
T %HALF -6. 10 -38
E - FOLL -7.70 -44
.
N NAY. FULL ~11.5 104
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Appendix 6-3%2=1 (11)

Table A 6-3-2-1 (4) President Garfield {Real Ship, Observeﬁ)f

4l

CONTAINER VESSEL (45,000 DWT, 3,000 TEU, built 1987, Hitsui Tapano)

l.oa Lp Breadth Depth Praft Displacement 'Power_/RPH
(m) {(m) {n) " (m) () (ton) (Hp)
258 245 32.2 18.8 11.892 82,000

Table A 6-3-2-1 (5) Engine — Propulsion (Real Ship)

knots RPH -

A | HAY. FULL (CRITICAL SPEED) 85
wole 4.8 - 55
£ | HALF 12.1 : 45
s | suow 8.1 _ 35
b | DEAD SLOW 6.7 25

STOP 0.0 0
A | DEAD SLOW -25
s | SLOW ' ~35
T | BALY 45
E | FULL " -5%
. _
N

Table A 6-3-2-1 (6) Time and Distance to Stop.

Yote: Using Engine Full Astern and with miniaum application of rudder

i Horaaj Load ¥ormal Ballast
Hinutes Kiles Hinutes Biles

Fuil Sea Speed 8.6 I.h8 7.6 1.38
Full Speed 5.3 0.87. | 54 | o2

Half Speed 5.8 0.88 4.6 1 052
Sloa Speed 4,2 0,35 : 3.3 0,29
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Appendix 6-5-4-1 (1)

Breakdown of Construction Cost for Master Plan, -

Table A 6-5-4-1 (1) NNP No.3 & No.4 Berth

_ S :Unit | Total
© Main Tien o Quantity Cost - Cost Remarks
' L . - (US$) | (1, 0008) '
~1.0nQuay | 2100 a | 39.285| 8 250
{~tswouay | - 130] w | 30.516] 3,967
O : :
§§. Revetment = 80} 7,200 216
T | Reclanation - 26,000 ot 6.7 174
3 _ . S
Yard. Paving - 3.700 | »? 10 259
, ' — -
Sub-Total - E 12, 866
| ¥har Crane 2| Nos[2,100,000| 4,200
'Total ; o _ | 17,066
Engineering Séfﬁibe' o _' | 1, 707
'Physiédl Coﬁtingency' S 1,107
Grand Total . 7 j'. - 120,480
Table A 6*5—441_(2) NNP Entrance Channel
: : _ ‘ Unit Total
© Main Item Quantity Cost Cost - - Remarks
' : (usgy |} (1, 000%) |
‘Breakwater 120{ o | 30,374 | 3645
~ Lighthouse . - 21 NO | 84,000 168
.Eﬁgineering' _ _ ": ' I, 040
antingqncy S _ ' _ 310
Total - L . 5,223

—~559 -



Appendix- 6-5-4=1 (2)

Table A 6-5-4-1 (3) . Construction Cost of FCT : .

7 Unit ;Thousaﬁd UsS$

- Construction Cost

Description Quantity | UNIT] - o e . Remnrksr
: Foreign Local .'Total_ '
Revotaont 230 | m | L9%2| 2199 4,191
« | Roctamation 1.300,000 | n°| 7.830| o010 8749 |
ff Yard Paving 115,000 | n* | 6,544 | 2.33¢| 8878 ﬂ;?ggﬁﬁggﬂTﬁg_
5 | vuitities {sum| 4,355| 142| 4,497 | Water Suelr
1| sub totar @ 20,730 | 5.585 | 26,315 |
8|, | Transter Crane 6N | 79| o T.7%4
@ :% Tractor & Chassis 12| set | 1,745 ol 1.746
| sub Total @ 9.540| 0} 9540
Total 30,270 | 5,585 | 35. 855
Engineering Service 1,816 |  279| 2,095
Physical Contingency 2003|559 | 2,832 | slrota (i
Total Stage I 34,159 | 6,423 | 40,582 |
~14. 0¥ Quaywall 300 o |14.929| 4.583{19,512|
| Reclanation 60,000 | = | 361[ 42| 403
" | Yard Paving 6,000 nz| 8a1| 12| 463]
& [vuinities Psun| oaz| | 250 fter Suel
| [ o @ 15,873 | 4,755 | 20. 628
5| Comioinor Coane 2o |1s2m) ojin|
%\ Total 29,147 | 4,755 |33.902|
Engincering Service 1{Sum| 1,749 '_233 I,QS?LCTQf?:_ |
Physical Contingency 1,587 476 2,053 FE P
Total Stage I 3,433 5460 |3n.952]
Grand Total 66, 642 | 11,892 | 78, 534
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Table A 6-5-4-1 (4) Construction Cost of QCT

tppendix 6-5-4-1 (1)

{Master Plan-a)

Unit ; Thousand USS

R - Construction Cost
“Description -t Quantity ] UNIT - Remarks
f Foreign { Local Total
~ 14, 0N Quaywall 700 o | 34,834 | 10,693 45, 527
| =12, 08 Quayval) 300| w | 13,436| 4,124] 17,560
S |'Reclanation 570,000 | »® i 3.434 3961 3.830
% | Yard Paving 101,000 | 'o* | 5. 7T4T| 2,049 7.796 | gotote
L) Utilities _ . 11Sun 6, 261 126 §, 287 | lectuding 2
R - - . . : | Generator
Tg;&'tpta1 (1 63,7121 17,388 | 81,100
Container Gate 450 | u® 320 220 540 [ 15%30&  6lane
= Admin.istra.tidn Bldg 2,250 ) n? | 1,350 450 1,800 1 25% 300 3Stories
2 — _ -
e Power: Station GOG_ n? - 364 120 480 ! 20X 30a
5§ ¥ork Shop. 800 | o? 480 160 640 | 20% 40a
| 'Sub Total (2) 2,510 950 | 3,460
Total (A) | 66,222 | 18.338 ] 84,560
. | Container Crane 3 N0 [ 22, 301 01 22,301 | incruding
;?5 . Reigqlir;n Cost
’2 Transfor Crane 12| N0 | 15,588 0f 15,588 |% coverns.
o . : .
& | Tractor Chassis 301 Set | 4,365 0 4365
o | 7 _
1 1'Sub Total (3) 42, 254 0] 42, 954
[ Total (8 108,476 | 18, 338 | 126, 814
-Engiﬁeering Service 6, 500 917]  1.426
Physical Contingency 6,622] 1.83| 8,456
"l Grand Total 121,607 | 21,089 | 142,696

- 561~




: Appendix. 6-5-4-1 (4)

Table A 6-5-4-1 (5) Realignment of Main. Entrance Channel

, i : Unit -} -Total | R
Main ITtem Quantity - Cost " Cost Remarks -
ws) | (10008 |
| Breakvater 550 | = | 63.550 | 34,953
ég Engincering N :2,09? '
ég Contingency : 3.495'__1 N
% sutotal o | auses
o Chreaknator]  300| ® | 32,680 | 0804 | 250+50n
Eg Dredging Cﬁannel : -150.0b0' pd -5 :_TSGIZ o
é% Dredging llarbour 500,000 | m® | | 10 5.000 |
g Lighthouse ~ 2ywos |110,000 [ 220
m‘;:’ Contingency | 1.'5_77 10%
Sub-Total o | i3St
Total | _ - | _. '57;896

35662~



Appendix 6-5-4-1 (5)

Table A 6*5-4*1_(6) NQEQ Project (Master Plan-B)

Unit ; Thousand USS

R Wi | Tota TR0 1 QT N0 2 QCT N0, 3
Nain Yorks | Quantity COST COST ~ foes Rerarks
el s aooosy ey cos1 ay oSt QY 051
feveteent Type-h| 1,450 |w | 51.630] T4.864| . 980 | »| 50597 10 is {17,038 ola | 7229
Broakater 510 61,059 | 31,140 510 | 31,140

% Revetaeat Typo-B 00w 23,495 9,308 4001 a 9,393

-;E Reclasation ™ |4,110.000 [ | - 7.6 | 3L.236 1,960,000 [ > | 14.668 | 1,090,000 {7 | 8284 1.090.000 | x> | 8,284

| vrd paving | 3ws00fat|  tn2f o5.83) 136,500 [mt| 10,537|  n000|e | T843| ownoo0|at| 7543

- Utilities t | Sud 14, 380 1| Sus - 5,460 1|Suq 3960 1{Sud 3,960
Sub-Total (1) 7 1185, 841 81,262 36, 925 67, 654
~MaQuayeell | CL000{m | 35.80) 380]  30js | 121%|  B/0|a |18 3]s | 10817

g | Revetuant Type-c nole | 23.485] 258 o |x | 2584

| Reclanation 130, 000 | a* 61| am|” 120.00]8°| 871

2 [vord poving o |wt| 72| 0se| snowoler| aaar| sesco|s| 30w awewfar| z0s

A btilities 1| sud 5,472 1{Sed 2,304 S 1sed 153 1{suq 1,58
Sub-Total @) 55,208 18,927 16, 453 19,913
Office Building | - 1,100 |w'| . L120] 12.432| 6300 e | 17056 ngoo]ar] 53] 00

_ : _ : _ 20x80a
| Comtainer Gato. gonfer| 9w 4| swfer| 744 20440a

* Lsintenance shop| 1,800 [ 1200] 2.160] 1800 |s?| 2160 3060

3 1 _

-;"% Pover Station L300{s | 930f 1,209 wolot| 83 s0{a*| 312 ;g:;g:
sub-Total (3) 16,545 10,797 0 5,748
Container Crane 3| nol663.000{ 13011 2% 13,2 1{%0| 663 |

ES Transfer Crane 18 {5 ]1,300,000 | 23,400 ‘s{vo| 7.800 6in0| 7800 glso} 7800

T::j Tractor Chassis 35 |no| 145,500 | 5,238 12{s0] 1746 [2{%] L.™M6 2lso] 18

??;’}12"“2 Ef‘istine R Y 350 | Ufsul 350
Sub-Total (4) 18.899 22.820 16,533 8. 516

Total 306, 583 13, 306 62,516 102. 861

sngincering Sorvice 18, 395 8,028 2,19 6. 172 '

frysical Cont ingency 10,658 13, 381 5992 10, 285

Crand Total ~ 465,636 155,215 81,103 neus| |

—563 —



Appendix 7—-2——1 (1)
{Reclamation behind Prince Vijaya Quay (PVQ)]

A sea area of about 13.5 ha north of PVQ wi]]‘be'fiiled up to create a
site for redevelopment of the harbor area for- the immediate future and
which will, in the more distant future, be used to accommodate port

1nf0rmat10n -related act1v1t1es

The outer limits of the reclamat1on area w111 be remarked by a- submerged -
embankment of rubblework -and the area can accommodate appr0x1mate]y
1,250,000 m3 of dredged material. However. assuming the yield of dredged ‘
spoils to be dbout 65 % neariy-BO0,000 m3 of material can be made .
available for filling. o
The volume of dredged material requ1red for reclamat1on is estimated at '
nearly 750,000 m3,

Figs. A and B illustrate the reclamation p]an; AcCOrdihgsto this p]an;

a tand area of 4.7 ha will be reclaimed in Stage 1. If additional con-
crete caissons are fabr1cated in a floating dock during-the breakwater |
extension works and installed on the submerged embankment the water

area enclosed by the revetment for the reclaimed area and the embank-
ment may be used for dumping dredged spoils in the future, thereby
eventually creating a total of 13.5 ha of rec]a1med 1and dincluding the -

4.7 ha area planned for Stage 1.

In connection with the reclamation work north of the PV(Q area, it is
necessary to undertake protective work for a dra:nage channel carry1ng
drain water from the marsha]and into the sea at ‘the base of a F1shery
Harbour breakwater tocated in the rec]amat1on area. Pr10r to the rec-e'
lamation and revetment works, appropriate measures should also be taken
to reinforce a 36 in. dia. submarine p}pe]tne (see Fig. C) connect1ng
the PYQ with the existing single-point mooring buoy in an offshore area
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Appendix 7-2-1 (2)

Drainage Chonnel from morsh lond

Fig, A Layout of Reclamation Land Behind PVQ
B Scal ; 1/5,000; unit ; meter
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‘Appendix 7-2-1 (3)
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Appendix 7-2-1 (4)

Fig. C Offshore Pipeline to SPMB
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Appendix 7-4-1 Development of Computer and Communication Systém
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Appendix 7-5-1 .

Standard Conversion Factor

o Total Total |  Total Total Standard
Year | Exports | Imports. Export Duty | Import Duty | Conversion

: : : : Factor

1981 20,199 55;530 3,685 | 3,226 1.0083
1982 | 21,124 36,876 2,484 3,222 | 0.98744
1983 25,183 42,021 2,459 4,836 0.96584
1984 37,005 _46,913 3,175 7,945 0,94622
1985 35,035 | 49,069 - 1,873. 8,396 . 0.92802
1986 34,092 Fj51;281 1,574 10,014 0.91003
1987 39,861 | 59,750 1,680 11,540 0.90993
Averége 0.,95083
(0,951)

‘Appendix 7-5-2 Conversion factor for Unskilled Labour

GDP. of Agriculture ‘Population bf'  per Capita GDP of
Year Livestock & Fisheries | Agriculture Sector { Agriculture sect, CFUL
{mill, Rs) {1000} {1000 Rs)

1982 25,257.90 1,899 13,3 0.55

© 1983 30,467&60 1,927 15.8 0.653

1984 37,292,90 1,949 190 0.79

1985 38,56;150 1,979 19,5 0.808
Hﬁ.1986 39,529.40 2,014 19.6 0.81

1987 43,069,20 2,045 21.1 0,872
Average i 0,747
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Appendix 7~5-4 . Foreign Exchange Earnings of SLPA
and Container Transshipment Cargo

~571 -

Year | . FoféiQd Ex¢hange: Container Transshipment
Earnings .of SLPA Cargo at Colombo Port
(Million Rs)|(Million USS) (FEO)

1981 | 324.5 15,06 7,819

1982 . 382.9 17,95 32,261
1983 45577 18,23 65,801

1984 | 842.5 . 32.06 88,105

1985 | 852.7 31,11 112,561

1986 | - 1,120,0 39,21 220,456

2987 | © 1,60000° 52,01 300,222

1988 1,900,0 57.52 485,501

:‘Sourbe;SLPA '




appendix 7-5-5 IRR Calculation (Base Case) .

xwxn PORT OF COLOMBO
wxnne IRR(%Y = 21,37

NO. YEAR COST BENEFIT BNFT. -COST P, COST . P. BNFT . . P.VALUE

I 1990 19437.00 . 0,00 ~l9437 0o 19437.,00. . D.OO. ;- ~19437,00
2 1991 68258.00 0.40 -~G8258.00 - 56240,20. . 0.00 © -56240.20
3 1992 101736.80 11300.00 -50436.00 65085.50 7671.23 .. ~61394.30C
4 1993 33593.00 24400.00 ~9193.00 18790.10 < 13648:00 - . -5142,06
5 1994 18738.00 37400.00 1866209 . 8635.88 - 17236.30, 8600.65
6 1995 16022.00 50100.00° ©34078.00 6083.952. 19024.10° i 12840.20
7 1956 645%8.00 §3537.00 57079.00. - 2020.50 19478.60 - 1Tehs 1
8 1997 6460.00 71863.00 65403.00 1665.27 - 18525.00 ¢ 16859.70
9 1898 5037.00 738590.00 68853.00. 1069.84. 15694.00. 14624.10
16 1999 5379.00 76917.00 71538.00.° " 941.33 - 13460.50 - 12518.20
11 2000 7283.00 -79846.00 . 72663.00 1056,13 i1527.40 ©1B477.20
12 2001 8358.00 §3374.00 75015:00 9493.07 - 9805.07 - - 8911.98
13 2002 15155.00 83374.00 66219.00 1483.46 ai61. 14 6677.68
14 2003 6985.00 . 83374.0@ 76389.00 565:35 - 6724.25% §160.90
15 2004 6458.00 83374.00 76916.00 429.15 5540.35 5it1.21
16 2005 7285.00 83374.00 - 76085.00 398,87 4564.89 - . .4186.03
17 2806 5372.00 8§3374.00 77995. 00 242.66 3761.18 : 3518.52
18 2007 - 8053.00 83374.00 T5321.00 289.33 3096.97 2799,064
19 2008 6458.00 B83374.00 - 76916.00 197.78 2553.35 2355.57
206 2009 B780.00° 83374.00 74594.00 221.55 2103.80 ‘ 1882.25
21 20410 8460.00 . . 83374.00 749i4.00 175.89 1733.3%.° - 1857.51 -
22 231! 6936.00 83374.060 76438.08 118.81 -1428.21 ) 1309.39
23 2012 47120.00 83374.00 36254,00 ' 665.06 1176.75 ' 511.69
24 2013 383766.00 83374.00 52608.00 357.78 563.57. 611.79
25 2014 10578.00 83374.00 72796.00 101.36 798.86 697.51
28 2015 17611.00 83374.00 65763.00 139.03 658,21 519.18
27 2018 6458.00 83374.00 76916.00 42.01 542.32 . 500.32
28 2017 6450.00 83374. 1 76914.00 . 34.82 446.84 412,22
29 2018 5037.00 83374.060 78337.00 22.24 368.17 345.92
30 2018 5037.00 83374.00 78337.00 18.33 3063.35 : 285.02
TOTAL 505776.00 2073460.00 1567680.00 191504.00 191504.90 6.05
UNEIT = 1000 US$
Appendix 7-5-6 1RR Calculation (Case 1)}
xxx%% PORT OF COLOMBO
»ux%x JRR(%X) =- 19.56
NO. YEAR COST BENEFIT BNFT. -COST ‘P, COST P. BNFT ) P.VALUE
1 1990 21381.00 0.00 -21381.00 . 21381.90 0.00 ~-21381.00
2 1991 75084.00 0.00 -75084.00 62798. 50 0.00 -62798.860
3 1992 111509.00 11300.00 -1006689.00 78283.60 7904.68 -78378.90
4 1993 36951 .00 24400.00 ~12551.00 . 21619.00 14275.70 ~7343.22
5 1984 20612.00 37400.00 16788.00 10086.30 18301.30° 8215.05
& 1995 17624.00 50100.00 32476.00 7213.05 20504.60 13291.60
7 1996 7104.00 63537. 66 56433.00 2431.76 21745.20 15317.50
8 1897 7106.80 71863.00 64757.00 : 2034.44 20574.30 18539.80
9 1998 5541.,00 73890.00 68349.60 1326.82 17693.30 16366.50
10 1889 5917.00 76917.00 71000.00 1185.02 15404.50 14219.30
11 2000 80i1.00 79946.00 7183%5.00 1341 .88 13391.40 12649.50
12 2803 9195.00 8§3374.00 74179.00 1288.20 11680.50 19392.30
13 2002 16671.00 83374.00 66703.00 1953.42 8769.33 7815.91.
14 2003 7684.60 83374.00 756990.00 C753.05 8170.86 7417.81
15 2004 7104.00 83374.00 76270.00 582.30 - 6833.93 §251.63
16 2005 8014.00 83374.00 75360, 61 549. 40 5715.75 5166.34
17 2006 5917.00 83374.00 77457.00 -339.27. 4780.53 . 4441.26
18 2007 £858.00 83374.00 74516.00 424,80 3998.33 - 3573.53
tg 2008 7i604.00 83374.00 76278.00 284.94 3344.12 ©3059.18
20 20089 9658.00 83374.00 73716,00 324.00 - - 2796.95 2472.95
21 2010 9306.00 83374.00 74068.00 261.11 . 2339.,31 2078.20¢
22 201! 7538.00 83374.00 75744.00 179.05 . 1856.5% . - 1?277.49
23 2012 51822.00 83374.00 31542.00° 16017.33 1636.41 §19.09
24 2013 33843.00 83374.00 4953L1.00: - - 555.56 1368.66 . 813.10-
25 2014 11635.00 #3374.00 7i1738.,00 159.76 1144.72 984.96
26 2015 19372.00 83374.00 64002.00 222.46 957,42 C 734.96
27 2016 7104.00 83374.040 76270.00 686.23 BoR.76 : 732.53
. 28 2017 7106.00 83374.00 76268.00 57.08 - B669.74 612.66
29 20418 5541.00 83374.00 77833.00 37.23 - 560.16 522.93
30 2018 5541 .00 83374.00 77833. .00 3‘.14 ) - 468.50 437, 37
TOTAL 556356.00 3073463 00 1517100.060 2!8790 o0 2]8792 oo 1.83

UNTT = 1009 US$
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Appendix 7-5~7 -IRR Calculation (Case 2)

xxsnx PORT OF COLOMBO
Cwawdw JRR(%RY = 17.29

NO. YEAR' COST BENEFIT = BNFT.-COST P. COST P. BNFT P.VALUE
1771890~ 19437.00 © 70,007 - -19437.00 £9437. 00 0.00 -19437.00
2 1991 68258.00 - 0.08 -68258. 00 58193.50 .00 ~58193.50
31992 . 101736:00 - - -.:0,00 - ~101736.00 -  73946,30 ¢.00 -73846. 30
4 1993 33593.00 11877.00 ~21716.00 20816.70 7359. 86 -13456.80
5 .1994. 18738.00 .~ 23647.00 4909. 00 9899.36 12492, 80 2593. 44
51995 - 16022.00 - '35182.00 - 19170:00 7216.42 i5850.70 . 8634.30
7 1996 6458.09 47311.00 . 40853.00 2479, 84 {8167.20 15687 . 4D
8. 1997:° 6460.00 54835.00 - - 48375.00 2114.85 17951 .70 15836.80
5 - 1998 5037.00 6185000 56813.00 1405. 85 17262.70 15856. 80
101999 - 5379,00 . - - 69120.00 - - §3741.00 . 1279.584 16447.20 15167.30
1172000 728300 7629800 69015.00 1477.48 15478.30 14000.80
.12 2001 . 8359.00  79326.00 70967 .00 1445.72 13719.80 12274.00
.13 2002 ‘15155.00 179326.,00 - 64171.00 2234.54 11696. 80 . 8462.17 .
14 2003 6985.00 79326.00 72341.00 878.09 9972.15 9094.05
15.:2004° ~  6458.00 " 79326.00 - 72868.00 692, 14 8501,77 7809.64
16 - 2005 7285.00 - .79326.00 72041 .00 865.65 7248.21 6582.56
17 2006... 5379.,00 79326.00 . 73947.00 419002 §179.47 5760.45
18 2007 8653.00 78326, 00 71273.00 °  534.83 5268.32 4733.50
19 2008 6458. 00 79326.00 72868. 00 365. 66 4491 .52 §125. 86
20 2009 8780.00 - 79326.00 70546.00 423,83 3829.26 3405. 43
2t 2010 "8460.00 79326.00 70866. 00 348.17 3264.64 2916.47
22 2011 . 6936.00 79326.00 72399.00 24336 278328 2539.92
23 2012 47170.00 79326.00 32156.00 411,00 2372.89 961 .89
24 2013 30766.00 ~  79326.00 .. 48560.00 784.61 2023. 01 1238.40
25 2014 - 18578.00 79326. 10 68748.00 229,89 1724.72 1494.73
26 2005~ 17611.00 78326.00 61715.00 326.44 1470.42 1143.97
27 2016 6458.00 ©79326.00 72868.00 102.06 1253. 61 1151.55
‘28 2017 6460.00 - 79326.00 72866. 60 87.04 1068.77 981.73
29 2018 . - 5037.00 79326.00 74289.00 57.86 911.18 853.32
30 2019 5037.00 79326.00 . 74289.00 49.33 776.83 727.50
TOTAL 505826.00  1887320.00 - 1381500.60 209567. 00 209567.00 0.33

INIT = 1000 USS$

- Appendix 7-5-8 IRR Calculation (Case 3)

wuxxs PORT QF COLOMBO

#xux¥ IRR(¥) = 15.88
NO. YEAR COST " BENEFIT BNFT.~-COST P. COST P. BNFT P.VALUE
1980 21381.40 0.900 -~21381.00 213481.00 .80 -21381.08
2 1881 - 750684.00 . 0.00 ~-75084.00 64792.90 0.00 ~54792.90
3 1992 . 111909.40 0.00 - -111509.00 83334.50 0.00 -83334.50
4 1893 . 36951.060 11877.00 . -25074.00 23744.70 7632.15 -16142.50
5 1994 20612.60 23647.00 3035.00 11429.80 13112.80 1682.98
& 1885 - 17624.00 . 35192.00 17568.00 8433.43 16840.19 8406.63
71986, 7104.00 47311.00 40207.00 2933.48 £19536.30 15602. 80
8 1997 7106.00. 54835.00 ~47729,00 2532.12 19539.70 17007.60
9. 1598 ) 5541.00 - 61850.00 56308.00 1703. 84 190t8.60 17314.80
101998 5917.00" 68120:00 - 63203.00 1570.08 18341.00 16770.90
it 2000 8011.090 76298.00 68287.00 16834.37 17470.80 15636. 40
122001 - -9195,00- - - 79326.00 .  70131.00 1816.90 I5674.60 13857.70
13 2602 16671.00 79326.00 62655.00 2842.64 13526.20 10683.50
14 2063 7684. 00 79326.00 71642. 00 1§30.85 [1672.30 1a541 .60
15 ~ 2004 ?104.00 - 79326.00 72222.00 502.63 10072.40 9170.42
15 2805 8014.00 73326.00 71312.480 878,11 B631 .91 7813.80
b 2006 ¢ -.5817.00 79326.00 73409.00 559.48 T500.58 694t.11
18 - 2007 8858.00 7932¢6.00 70468.00 722.76 6472.54 5749.78
19 2008 . . 7104.00 - 79326,00 - 72222.00 500.20 5585. 41 5085.21
20 2009 ‘9658, 00 79326.60 69668.00 586.82 4819.87 4233.04
21 .2p10 .9306.00 79326.00 T0620.00 487.94 4159.25 3671.31
22 2011 - . 7630.080 : 79326.00 71686.00 345,23 3589.18 3243.95
23 2012 51832:.00 79326.00 274194.00 2023.75% 3097.24 1073.49
24. 2013 33843.00 - 78326.00 45483.00 1140.27 2672.73 1532.46
25 2014 11636.00 79326. 00 67690.00 338:32 23066, 40 1968.08
26 2015 - 18372.80 . .79326.00 55954, 00 486.04 1950.28 1504.24
27 72016 - 0 7104.00 C78326.90 72222.00 153. 81 1717.49 1563.68
28 2017 7106.00 79326.00 7222G.400 132.77 £482.09 134432
2% 2018 5541.00 70326:00 - 7378B5.00 89.34 1278.95 1189.62
30 2018 5541.40 ©79326.00 73785.00 77.08 1183.66 1026.57
TAL

L=
=]

 §56356.00  1887320.00 1330870 00 238904.00 238904.00 n.08
DT o ' UNIT = 1600 US$
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Appendix 7-5-9 Simulation Test fox Checking the Tength of

Quays for Container’ Vessels -

One of the most important factors in determlnlng Lhe scale of a wharf 1q3
the number of 1ts berths. - Methods used to. determlne the number of bezths
include the followlng (D Method to determlne the number macrosuoplcally by
giving the standard value of handled tonnage per—meter of berth" length as a
postulate. @)Method to determlne the number of-berths by_assumlng thef
frequency of ship entries and the cargo hand]lng cagac1ty. : ()bmthod to
determine the number of berths by applylng queu1ng theory.-;Here, method”
(3) is used to check the length of quays for contalner vessels in- thls,

project
(1) Application of queueing theory to port plaﬁning

Ships calling ‘at a port expect to be'moored at a designated perth
immediately, in the order of arrival, and carry out cargo handling. CIf a
ship is already berthed at the quay and there is no room for the present"
ship tc be berthed, the latter ship has to wait until after the first shlp
completes its cargo handling and leaves., (The ship expects to be berthed
as scon as it enters a port, However, the port management bod? wants to
minimize the number of guays in order to increase the efficiency of use of

guays. How to balance these desires of_both‘Siaes, namely, what Service 

level should be set, is important in pbrt planning.)

This phenomenon of ships arriving'and.leaving a port can be analyzediby
queuinyg theory, as in the analysis of ‘the 51tuat10n at’ a bank, where the.
variables include the nunber of windows and the time each customer takes at
the windows, U31ng this example of a bank, 1f the arrlval of customers;
the number of windows and the service time for cusLomers at the w1ndOWS_
are compared respectively to the arrlval ‘of shlps, the number’ of herths - or
length of quay and the berthing time by shlp, the.model of Shlp arrlvals
and departures at a port is, basically;.the same as the modei?used fofithe .
phenomenon of window service at a bank, Yet, in splte of thls s1mllar1ty_
hetween ships waiting at a port and cuqtomers waltlng at a bank, a queu1nge
theory unique to ports must be developed for two reasons: the dlfference

petween the arrival pattern of customers and the arrival pattern of sh;ps:
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and the-difference'between,the service time for customers by clerks and the
berthing time by ships, To this end, the pattern of ship entries and the
pattern of the berthing time must be found out. Great efforts are being
exerted to clarify these.pattetns at ports, As to the pattern of ship
entries, normally it is a random Poisson curve, namely, entry time

intervals are of exponential distribution.

In the pattern of the berthing time by ships as expressed by a histogram,
normally. thers is one peak that is rather on the left side and it coften

conforms to an Erlang distribution in Phase 2 or Phase 3, {See Fig., A- -—-1).

Erlang Distribution
Phase k

‘Mezn 10

10 20 30 40

c.0

Fig. & 7-5-9-1 Erlang Distribution

As is known already, the following four factors are indispensable to the

determination of the gueuing phenomenon:

Distribution of arrivals of ships to be berthed
Distribution of berthing time

Number of berths or length of quay

T

Methods of service

" Factor 4 concerns such matters as service in the order of arrival or

preferential service, Normally, service in the ordex of arrival
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predominates but, in the case of a container port, preferential service is

considered for ships of main line services,
{2)  Methodology of simulation Test

Ships entering the port take a berth according to:their order Of-arrival
and then start loading/unloading work. If the berths are occupied, the
ships wait until the preceding ships leave, - Queuihg'theory has been nsed
to make a projection concerning the situation of ships célligg at or
leaving the port. However, theoretidai analysis alone cannot cope with the
complicated reality of'port activities. For this reason, a computer is
used to follow the movement of ships, i.e. entering - berthing, -

loading/unloading and leaving.

Input data are comprised of ship types, number_of berths, fféduency
distribution of calling ships, and average.mooring time by ship type by
wharf. Out put data are comprised of the number of waiting shipé; Average

Waiting time by wharf and berth occupancy.
(3) Conditions of Simulation Test

1. The per-ships cargo volume (lot) and number of vessels are assumed
based on actual data and the future trend of containef cargo

throughput,

2. The number of vessels at each wharf is calculated by the actual
ratic of the number of mooring container vessels at each wharf to

the total number of calling container vessels,
3, Full container vessels are moored at JCT and QCT.

4, Semi-Container vessels are moored at JCT and:QEQ.which'iﬁcludes
oCT,

5. The quays are not used by berth unit."In this'casé, father, the
vessels occupy a certain gquay length. For example,.if a vessel
which is 2%0m long is moored at a 600m long quay,-the remainin§

avallable is 350m,
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6, Simulation tests are excuted for 1988, 1992, 1993, 1994, 1996,
1997, 1999, 2000 and 2001.

Table A 7-5-9-1, Fig A 7-5+9~1 and Fig., A 7-5-9-2 show the simulation test

~input data,
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Table A 5-9-1

Input  Data of Simulation Tests:

Name of

Number of Mooring Vessels

Year |[Length | Kind of Vessel | Mooring
wharf of hours per -
Wharf Vessel Length of Vessels (m)
{wm) (hours} : \ P M
~120{120 {170 {220 |270-
-170{~220{-270 :
I
JCT 1988 632 2] 81} 15| 64| 66
1992 632 31 119§ 110] 94| ‘97
1993 962 3t 117! 108) 92| 95
1994 1,292 Vessel for o 3| 122] 112 96] 99
1996 1,292| main line 19,0 4| 143] 132 113§ 116
19971 1,292] service ' 4| 152| 140 120] 124
1999 [ 1,292 5| 170| 156| 133 138
2000 | 1,292 s| 179] 165] 141 146
2001 | 1,292 5] 189] 174] 149 154
1988 632 86| 108 22 - -
1992 6321 188 236| 47| - -
1993 | . 962 203| 254) 51} - -
1994 | 1,292{ Vessel for 218 | 273| 5% - -
1996 | 1,292 feeder service 22.0 271} 340] 68 -~ -
1997 1,292 2821 354 71 - -
1999 | 1,292 3041 3811 77 - -
20001 1,292 314 393] 79 - -
2001 | 1,292 3261 408] 821 - -| .-
ocT 1988 450 23,0 21| 215| 66| -| -
1992 450 23.0 25| 132 38 -1 -
1993 450 23.0 14| 142 46 = -
1994 4501 Vessel for 23,0 18| 138 54 - -
1996 4501 main line 23.0 20| 174 51 - -
1997 450! service 23.0 211 199] 64 - -
1999 750 23,0 65 359 134 - -
2000 750 19,0 631.382] 129 - -
2001 990 19.0 73| 4231 123 - -
1988 450 22.0 261 52 - - -
1992 450 22,0 - 41| 47 -1 . - -
1993 450 22,0 471. 46 - - -
1994 450 | Vessel for 22,0 38| 57 - -~ -
1996 450 | feeder service 22.0 82 69 - - -
1997 450 22,0 85| 68| ~| - -
1999 750 22.0 1851134 | ~-| -
2000 750 22.0 188 1351 - -~ -
2001 990 22,0 |

164 | 126 C- - -
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(%)

Fig. A 7-5-9-1 Percent of Number of Vessels by Length at QCT
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(4) Results of Simulation Test

According to the results of the simulation teqts, Flg. A 50 4 and Flg. A

7-5-8-5 show the average waiting tlme of total calllng contalner vessels:
and the relation between the average waltlng time of total Calllng_

container vessel and the berth occupancy rate,
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Appendix 7-6-3 . Share of Expenditure of SLPA

P4 TAXES
[T INTEREST ON LOANS
DEPRECIATION

B ADMINISTRATION

MAINTENANCE/REPAIRS

"1 PERSONNEL EXPENSES

Appendix 7#6*4_ Annual Cargo'Handling Volumea

(UNFTICONTAIHER *OOQTEU, GTHERS 'O0ONT)

- N CONTATHER . DRV CARGD CTOUTD BULE(ERCLUDIRG SPHE)
YEAR - {TRANSSIIPHENT | LOCAL- | TOTAL . |BREAKBILK ]  BULK. | TOTAL CRUDE 71| OTHERS. | TUTAL
19907 . 572 137 709 ). 2,555 370 2,925 508 263 572
1551 665 150 818 7,498 354 2.882 524 467 591
1992 764 163 a1 2,441 | 397 2,838 540 470 1,610
1993 860 176 1.036 2,382 a10 2,793 555 414 1,029
1924 356 1900 toael 2,398 423 2,748 573 478 1,019
1995 1,052 203 | 1,255 2,267 470 2,737 862 191 [,153
1996 1,148 " 216 1.364 2,210 847 3,157 757 505 1,262
1997 £, 196 212 1.438 2,191 £.000 3.191 858 519 1,377
1998 1,244 . U84 1.508 2,195 1,080 3,285 963 533 1,496
1988 1,238 793 1,530 2.157 1,117 3,274 1.074 549 1,623
2000 1.208 322 t,530 2,127 1,173 3.300 1,190 564 1.758
. 200 1,176 354} 1.530| 2,089 1,222]  3.31 1.312 580 }.892
2002 1,176 354 1,530 | ~ 2.089 1,222 3.311 1,312 580 1,883
2003 1,176 © 354 [,530 2,089 1,222 3.31] 1,312 530 1,892
2004 15176 354 1,530 2,089 222 f 3,30 1.312 580 1,892
2005 1,176 354 1,530 2,089 1,222 3.311 1,312 580 1.897
2008 1.176 354] 1,530] 2.089 1.222 3.311 1.312 580 1,892
2007 1,176 © 354 1,530 2,089 | 1,222] 3,311 1,312 580 1,802
2008 1,176 354 1,530 2,089 1,222 3,311 1,312 580 1.892
2009. 1,176 354 b, 530 2,089 1,222 3,311 1.312 580 1.892
2010 1,176 354 1.530{ . 2,089 1,222 3,311 1.312 580 1,892
201} 8 1.176 3541  1,530) - 2,083 1,222 3,311 1,312 580 1,892
2012 1,176 354 1,530 2,089 1,222 3.511 1,312 580 i.892
2013} 1,11 354 1,530 | 2,089 1,222 3,311 1.312 580 1.892
2014 1,176 354! 1,530 2,080 1,200 3,31 1,312 580 }.887
20i5) 0 1,118 354 1,530 2,089 1,222 | 3,311 b,312 580 b.897
2016 | 1,176 1354 1,530 2,089 1.222 3,311 1,312 580 1,892
2017 1,176 354¢ 1.530 2,089 i,222 3,311 1,312 580 1.892
2018 1,176 354 £.530 2,089 1,222 3,34 1,312 580 1.897
2019 1. 176 354 1.530 2.089 1,222 3.311 £.312 580 I.892

* axclusive of volume handled at the SPMB
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Appendix 7-6-5

Between SLPA, Japan and UK/Furope

Comparison of Depreciation System of Tangible Assets

1 SERVICE LIFE
=

T SERVISE TIrE TTERE)

ASSETS _
E1%0% B szkucrune o SLPRT ] JKPAN _ TX7EUROPE
GVl BREAKHATER, QUAYWALL RETRFORCED CONCRETE, BRICK 0% swout 108 59 35
EXGIMEERING : GONERETE L) Tt 35
STRUGTURE !999_,_v_—___~,_,_m_____-__";_m_____J_,ﬁ;Jﬂﬁ_ R 1 S
ReidEe RETRFORTED CONTRETE 160 LIBNE
STEEL ‘100 45 } 25~ 35
_______________________ LA T OO TP RSP UPICUTLL.L A LRI £ I SO
PRVIHENT CONGRETE, BLOCK, BRITKT0R 516NE" T TN 15 1%
lhSPHALT ‘ 54 0]
WATERWORKS REINFOREED coucastc ok STOHE 50
_____ GONCRETE OR. SOIL I I FEA- 1 N
GENERAGE T T T T T T T TREINF ORGED  CONGRETE OF srnni AR 3% )
__________ CONCRETE OR soIL . - S0 oo LMy
WALy T REINFORCED CONCRETE ' 30
COKCRETE 15 15
BRICK 1
STONE 35
SGIL 20
- —— METAL_ OR Weod i i O
ootk T GTINFORCED CONCRETE 0% svowe | .t 45
__________________ SYONE e AR
FLOATIRG g0CX STEEL Rt R IO £ N
T O 121 SN DO 75 FRCY A
POWER RISTRIBUTION TOWER FT?EL"’ _ T 50
____________________________ REINFORCED CONCRETE . L ). Az}
PO*EE_PJEIEJEEJJP!_EQBE,W__ R UMY VOO 1 SO
[TELEPHON WIRE ' z2i L
I RCHITECTUREGFF IGE [REINFORGED CONCREVE 2 "85 35
' BRIGK 0% STOME 20 50
METAL 20 24749
- W°°D_9E_EEE§TJE U NUPRIOIY S ) ST 4 i N
Eibii'iiiﬁﬁﬁiéi'EE&%GT““"” RTIKFORCED CONCRETE 20 (i 35
BRICK 08 STONE 20 45
HETAL e 20740
OO0 Ok PLASTIC . oo RAL
ERTIRE WOUITT T T RETRTORCED CONCRETE - 20 40 35
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HETAL o ot S
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WAREHGUSE HETAL : 20+ 20735 L 1525
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ASSETE.

SERVICE LIFE (YEAR)

KilDs ITEHS STRUCTURE SUFR JAPAN KJCUROPE
AUILDING ELECTRIG FAGILITIES 1.3 15
FITTINGS WATER SUPPLY/DRAINING FACELITIES 29 15
KIR GONDITEONING FACTLITIES 13.3 13715
X Cter B 13.2 11
‘ “FLRE FIGHTING EQUIPMENT 13,3 3
[CRAFTS GREDGE STEEL ] 7
: . REODT 19 5
TUGBOAT STEEL 19 19
. : HOOD 10 ] 10~
LIGHTER STEEL - i0 12
BOAT HOOD 10 §
o : SR PLASTIE 10 Ty
VENIGLES OR LGCon0T IVE : i3 3 18 |
CARRIAGES WAGOK 20
= TRUCK 3.3 4 8
TRACTER 4 L] 6
TRAILER 10 4 g
o FOLKLIET . _ 13.3 4 ]
CARGO CRARE, HOIST, HINGH, E1C. (HOVABLE) ] 1 B
HAHDL ING | CRARE, HOTST, WINCH, ETC. (FiXED) 20 12 1~ 18
EQUEPHENT S -
TooL oR PRESS 4 2
HACHINE cUTTER . 2
L SHIP REPRIR MAGHINE 12
| - VERIDLE REPAIR KACWINT . 13
FURNTTURES OFFIGE DESK, GRAIR ARO GABINET RETAL 28 15
og . L o OTHERS 20 g
DFEIEE EQUIPHERT [RADIO, YELEVISFON 5
' S IstR CONDITIOKER 8
[REFRIGERATOR, WASHER 6
GARPET ' _ 3
TYPEURITER, FACSINILE 5
COHPUTER, TELEPHONE 5
GLOCK i2
CAKERA 5

2 SCRAP VALYE

sLeA-
JAPAN

11
101

3 BETHOD OF CALCULATION

SLPA
JAPAK

"STRAIGHT LINE MNETHOD
STRAIGHT LIRE METHOD OR

% JAPANESE DEPRECIATION SYSIEH

THE SERVICE LIFE, SCRAP VALUE AND HETHOD OF CALGULATION OF ASSETS
ARE FIXED UNIFORHLY ALL OVER THE COUNTRY BY INCOHE TAX LAW AND

GORPORATE TNCOHE TAX LAY

FIXED PERCGEMTAGE METHOD



Appendix 7-6~6 FIRR Calculation

RIRR=  0.08682045.. - -

- (UNIT:1,0000S8) -

o [ REVENUE- PRESENT VALUE IN 1990

EAR | REVENUE [TNVESTHENT [EXPENSE [ TOTAL | . €0ST | REVENUE | COST _ | DIFFRRENCE
1990 26,086 0 26,088] -26,088] 0| 26,086 -28,086 |-
1991 3,651 81,101 328 | 81,429 |  -77,778 3,358 | 74,924 -71,585 |- -
1992 | 8,327 | 111,933 912 {112,845 | -104,518 7,050 | 85,536 |  -88,486
1993 | 13,003 | 34,482 4,358 | 38,840 < -25,837 | 10,120 | 30,258 = -20,127
1994 | 17,795 16,192 | 6,675 | 22,887 -5,072 | . 12,755 16,300 |- -3.835
1995 | 22,471 13,004 | 7,035 | 20,039 2,437 | 14,819 13,216 1,604
1998 | 30,988 1,618 | 8,670 ] 10,286 [ ~ 20,702 | 18,804 8,247 12,562
1987 | 35,869 1,618 | 8,850 | 10,468 | 25,401 | ~ 20,027 | = '5,845] . 14,182
1998 | 40,293 0| 9,097 9,097 31,196] 20,700 | 4,673 | 16,026 .
1999 | 43,649 483 | 9,308 | 9,771 33,878 | 20,633{ 4,818 16,014 |
2000 | 46,456 2,553 | 9,308 [ 11,861 |  34,595| 20,205] 5,159 15,048
2001 | 49,441 3,685 ! 0,308 12,973 | | 36,488 < 18,788 5,182 - 14,504 |
2002 | 49,441 10,551 | 9,308 | 18,858 | = 28,582 | 18,205| ° 7,312{ - 10,883
003 | 49,441 2,116 | 9,308 | 11,424'{ 38,017 [ 16,751] 3,870 . 12,880
004 | 49,441 1,616 | 9,308 | 10,924 | -~ 38,517 | 15,413 3,408 12,007
2005 | 49,441 2,555 | 9,308 | 11,863 37,578 | 14,181 3,403 - 10,779
2006 | 48,441 4831 9,308 6,771 39,870| 13,043 2,579 10,470
2007 | 49,441 3,210 | 9,308 | 12,518 | 36,923 | 12,006 3,040 8,968
2008 | 49,441 1,616 | 9,308 | 10,924 | 38,517 | 11,047 . 2,441 ‘8,808 |
7008 | 49,441 4,265 | 9,308 | 13,573 | 35,868 | 10,185| ~ 2,7801 - 7.374
2010 | 49,441 3,901 | 9,308 | 13,209 36,232 | 9,353 12,489 6,854
2011 | 49,441 2.047 | 9.308111.356] 38.086] 8,605 1.976|  6.620 |
20121 49,441 46,548 | 9,308 | 55,854 -6,413 7,918 8,945  -1,027
b013 | 48,441 29,236 | 9,308 | 38,544 10,897 7,285] - 5,880 1,606 |
2014 | 49,441 5,938 | 8,308 | 15,246 | 34,185 - 6,703 2,087 4,836 |
2015 | 48,441 14,336 | 9,308 | 23,644 95,787| 6,168 2,950 3,218
9016 | 49,441 1,616 | 9,308 | 10,924 38,517| 5,675 1,254 4,421
2017 | 49,441 1,618 | 9,308 [ 10,826 | 38,515 5,222! 1,154 4,088 |
2018 | 49,441 0| 9,308| 9,308 | 40,133] _ 4,805 . 805 3,900 |
2019 | 49,441 0l 9,308] 9,308 | 40,133| 4,421} . 832 3,589
TOTA, 201,881 | 474,343 1741, 393 1665, 736 | 536,145 | 345,239 | 345,239 0

—588 -



FloLY 2209 008t 23764 18724 34 ¥l Y10y £6 0% §°§1 8102
pI LY 82709 21 22 6 1$°¢8 30 "¢l PLCLy £6°0¢ 5661 8102
piLy 3709 128! L2759y 18789 §8°81 ¥ioLy £5°00 LtUgl L0z
vloLy 82768 48751 228y 1g-°¢3 vgal gy oLy B6°0% 557yl 91532
F1oLy 2203 g3 2578 00 g4 g26 1838 75°¢ 78721 F1oLP £5°09 28§ 6681 §102
yiLy 8709 BE 9 6179 £5°11 £2 69 13°g $0°8 272 ¥17Lb £5 0% 58§ §5°¢1 p102
vlLy 87°0% g1e 2078 50} gz 6p 19798 Ly 8611 T RN £6°0¢ 8y 5681 £162
vlLy 859 $9°¢ 88°¢ 20751 §2°6Y 1889 yLy rEA vioLy £6°09 Ls 9191 2102
vy 82°0% 19°8 017 2074t £2 6y 1§°8¢ §0°F $1°§1 vloLe £6°0¢ Ly 12761 1102
¥i'Ly 2209 588 ¥g'y PEEH £Z°6¢ lg e 62°¢ £5°21 vloLr 2609 00 "% 9% ¥l 4102
ploLy $2°09 5076 g9y 182741 £2°8Y 187449 L8 A Pl Le £6°09 LLe L6 81 6002
pl-Ly 8269 157§ g8y 28 pl $2°6¢0 18°¢9 Lee 9L "1 viLy £6°0% 95 ¢ 1§81 8042
PR 82708 ve'y 61y $0 91t 5276y 1588 pz¢ #6711 PloLy £6°09 Lee 5281 1892
FioLy $2°0¢ 58y 98¢ gLy £2 s 18°¢9 1572 By 1% ¥LOLy $5°0% L0t R 9002
y1Lp 82709 £8°¢ Lt 98 "¢t 8261 16728 LG e £1°1 PLoLy £6°09 ¥L 2 Le 21 £602
vioLy 8208 2°¢ £8°2 ar-st £T°6% 18789 61°% 9501 vlLy £6°039 g% 7 7e 21 $002
¥ioLy 8Z D¢ 9972 1877 i g2 6P 187¢¢ 6g 1 9L "0} PlEy £6 744 802 REA £0072
FUCLY 22709 252 LA 85} 8276 18788 vl 68701 picLly £5 09 6571 06711 2002
v1Ly 83709 &y g £1°2 gz 2l £2 767 1268 584 2601 Bl LY £6°0% 5171 il 1002
§5U8Y 58719 Lie 26°1 66701 §v°0% 26°59 T 962 ¥E gy 9% " 29 ig'1 £f 01 2402
£8°6F 88°e9 $6°1 gLl LR £9°16 £27L49 g Yo 8 89767y 6799 571 gL 8 8661
86708 8y 759 811 581 1878 paee £E 759 11 90 'L 8503 617989 0t"1 §7°3 1661
8% 99°L% . 8573 Lel 38°% GLoveS 5912 5071 §8°¢ 8¢°2¢ £ T 8§t 20" LBB1
28°es 6754 E 1z g 15°¢ 12798 §0°bL 260 ag g 14 °2% TL 0L 1071 §0°8 9661
9855 L2728 811 2071 0875 $i 8% 8¢ 94 §L°D L0y 98 55 20 "EL 820 861 5661
9§ "LS yLoFL £t 2zl £ iy 85 a¢ "Bl 1670 8y°¢ 30 °25 15w 707t 1g°y 768!
2663 £ 1L ev 1 571 vE ¥ 1% 78§ B2 6L P60 ig°e 5845 1971 9071 8¢y £651
gl°ey £€ 788 4875 871 ?2°9 P1°9% £rLY L §6°F 31785 0r 23 $3°1 56°§ 2561
25 "€ vz Ueg Lt ¥l 85 L 1286 72748 Pe re s 8788 42789 597t 127 1581
23788 5279 8471 851 528 13788 52°8§ i £9°9 88 8¢ 0294 $4°1 878 0§51
{1y | {1} Al 3%¥5 L 101 38¥1 {3 D) {1y {3) (ry i (1 o + AL
: ~ ~ Dilvy §1358y : 01ivy.  sL34Sy : oo Dlivs $1358%
_ 39YAIA0L 03NTI LEN 39%33A00 03K14 13w _ IOWNINGH] GIAIS L3N
01N [SSRE 3arnuds] o wanizy GiLlYy DLAYE 3214828 ko nynidy Dilya 01ival. F27A838) NG rANLIY 3¥34A
D% XA0K ONIL¥a3L0 18300 46 3Ly SNINoA| SNILv3ido 18300 40 3LvEONIANOM TKILYAILO 18300 40 31vy
NEE T ENEST TR T

{STSATEUY SATIISUDY) SIOILDTPUL [RTOURUTI [/-9-, xTpudddy













	APPENDIX
	Appendix 2-3-5 Monthly Container Traffic
	Appendix 2-3-6 Dry Cargo Handled by Berths in 1987
	Appendix 2-3-7 Dry Cargo Volume Handled in 1987
	Appendix 2-3-8 Monthly Tonnage of Liquid Cargo Handled Port of Colombo - 1988
	Appendix 2-3-9 Floating Craft in SLPA - Colombo
	Appendix 2-3-10 Dredgers - 1987
	Appendix 2-4-1 Container Freight Stations (Inland)
	Appendix 2-4-2 Flow Chart of Procedures Concerning Ships' Entry/Departure (JCT)
	Appendix 2-4-3 Dwelling Time of Export/Import Containers at JCT
	Appendix 2-4-4 Number of Containers at JCT
	Appendix 2-4-5 Cargo Handling Equipment
	Appendix 2-4-6 Flow Chart of Procedures Concerning Delivery of FCL (JCT)
	Appendix 2-4-7 Flow Chart of Procedures Concerning Receiving of FCL (JCT)
	Appendix 2-4-8 No. of Employees at QCT and JCT
	Appendix 2-4-9 Flow Chart of Discharging Procedures (JCT)
	Appendix 2-4-10 Flow Chart of Loading Procedures (JCT)
	Appendix 2-4-11 Flow Chart of Procedures Concerning Ship's Entry/Departure & Discharging/Loading (Except JCT)
	Appendix 2-8-1 Certificate of Analysis Examination of 24 Samples of Water
	Appendix 4-1 The International Container Traffics
	Appendix 4-2 Mainline Services
	Appendix 4-3 Location of Ports
	Appendix 5-1 Population of Sri Lanka
	Appendix 5-2 GDP by Industrial Origin at Constant 1985 Factor Pric (Rs. Million)
	Appendix 5-3 Value and Volume of Extenal Trade
	Appendix 5-4 The Major Countries for Export and Import
	Appendix 5-5 Forecasted Flow of Transshipment Container Cargo
	Appendix 5-6 GDP of Bangladesh at 1980 Constant Prices
	Appendix 5-7 Containerized Ratio in Bangladesh
	Appendix 5-8 GDP of India at 1980 Constant Prices
	Appendix 5-9 Containerized Ratio in India
	Appendix 5-10 GDP of Pakistan at 1980 Constant Prices
	Appendix 5-11 Containerized Ratio in Pakistan
	Appendix 5-12 Population & Population Index of Gulf Red Sea
	Appendix 5-13 Number of TEUs in Gulf and Red Sea (1980 - 1985)
	Appendix 5-14 Ratio of Containerization (Macro Forecast)
	Appendix 5-15 Forecasted Flow of Foreign Trade Cargoes by Macro - Economic Forecast
	Appendix 5-16 Rice Production, Import and Supply
	Appendix 5-17 Sugar Consumption, Import, Production and Per Capita Consumption
	Appendix 5-18 Consumption of Fertilizer for Paddy
	Appendix 5-19 Consumption of Fertilizer for Tea
	Appendix 5-20 Consumption of Fertilizer for Coconuts
	Appendix 5-21 Consumption of Fertilizer for Rubber
	Appendix 5-22 Cement Consumption and Production (1982 - 1987)
	Appendix 5-23 Per Capita Consumption of Onion
	Appendix 5-24 Volume of Onion Production
	Appendix 5-25 Other Break Bulk Cargo Import (1982 - 1987)
	Appendix 5-26 Import of Dry Bulk
	Appendix 5-27 Import of Oil & Oil Products (1979 - 1987)
	Appendix 5-28 Other Break Bulk Cargo Export (1982 - 1987)
	Appendix 5-29 Coconut Products (Port Statistics)
	Appendix 6-2-1 Existing Oil Handling Facilities
	Appendix 6-2-2 Planned Oil Handling Facilities at Dolphin Berth
	Appendix 6-2-3 Berth Capacity
	Appendix 6-2-4 Subsidery Loan Conditions
	Appendix 6-2-5 Number of Vessels by Draft
	Appendix 6-3-2-1 The Ship Maneuvering Test
	Appendix 6-5-4-1 Breakdown of Consturction Cost for Master Plan
	Appendix 7-2-1 Reclamation behind Prince Vijaya Quay (PVQ)
	Appendix 7-4-1 Yard Area Q.E.Q Terminal
	Appendix 7-5-1 Standard Conversion Factor
	Appendix 7-5-2 Conversion Factor for Unskilled Labour
	Appendix 7-5-3 Labour Cost for Construction
	Appendix 7-5-4 Foreign Exchange Earnings of SLPA and Container Transshipment Cargo
	Appendix 7-5-5 IRR Calculation (Base Case)
	Appendix 7-5-6 IRR Calculation (Case 1)
	Appendix 7-5-7 IRR Calculation (Case 2)
	Appendix 7-5-8 IRR Calculation (Case 3)
	Appendix 7-5-9 Simulation Test for Chacking the Length of Quays
	Appendix 7-6-1 Main Charges for Container Operations at the Port of Colombo
	Appendix 7-6-2 Main Charges for Conventional Cargo Operations
	Appendix 7-6-3 Share of Expenditure of SLPA
	Appendix 7-6-4 Annual Cargo Handling Volume
	Appendix 7-6-5 Comparison of Depreciation System of Tangible Assets
	Appendix 7-6-6 FIRR Calculation
	Appendix 7-6-7 Financial Indicators (Sensitive Analysis)

	Table A 2-3-4-1 Gantry Crane Production
	Table A 2-3-4-2 Distance and Time Table
	Table A 2-3-4-3 Turn Round Time
	Table A 6-3-2-1 (1) Test Cases
	Table A 6-3-2-1 (2) Tested Vessel
	Table A 6-3-2-1 (3) Engine - Propulsion (Model Ship)
	Table A 6-3-2-1 (4) President Garfield (Real Ship Observed)
	Table A 6-3-2-1 (5) Engine - Propulsion (Real Ship)
	Table A 6-3-2-1 (6) Time and Distance to Stop (Real Ship)
	Table A 6-5-4-1 (1) NNP No.3 & No.4 Berths
	Table A 6-5-4-1 (2) North Entrance Channel
	Table A 6-5-4-1 (3) Construction Cost of FCT
	Table A 6-5-4-1 (4) Construction Cost of QCT (Master Plan A)
	Table A 6-5-4-1 (5) Realignment of Main Entrance Channel
	Table A 6-5-4-1 (6) NQEQ Project (Master Plan B)
	Table A 7-5-9-1 Imput data of Simulation Tests
	Fig. A Layout
	Fig. B Cross Section
	Fig. C Offshore Pipeline to SPMB
	Fig. A 2-3-4-1 Gantry Crane Cycle time at JCT
	Fig. A 2-3-4-2 Transfer Crane Cycletime at JCT
	Fig. A 2-3-4-3 Distribution of 'Handled Units/Berthing Hour' at JCT
	Fig. A 2-3-4-4 Prime mover Turn Round Period at JCT
	Fig. A 2-3-4-5 Prime Mover (Tail - Tail) at JCT
	Fig. A 2-3-4-6 Handled Units/Berthing Hour at JCT
	Fig. A 2-3-4-7 Cycletime Observed on 27th Dec 88 at QCT
	Fig. A 2-3-4-8 Prime Mover (Tail - Tail) at QCT
	Fig. A 2-3-4-9 Prime Mover Turn Round Period at QCT
	Fig. A 2-4-1 Container Freight Stations (Inland)
	Fig. A 6-3-2-1 (1) Case 6
	Fig. A 6-3-2-1 (2) Case 7
	Fig. A 6-3-2-1 (3) Case 8
	Fig. A 6-3-2-1 (4) Case 1
	Fig. A 6-3-2-1 (5) Case 4
	Fig. A 6-3-2-1 (6) Case 9
	Fig. A 6-3-2-1 (7) Ship Course Observed on 12, June
	Fig. A 7-5-9-1 Percent of Number of Vessels by Length at QCT
	Fig. A 7-5-9-2 Percent of Number of Vessels by Length at JCT
	Fig. A 7-5-9-3 Average Waiting Time of Total Calling Vessels
	Fig. A 7-5-9-4 Relation between Berth Occupancy Rate and Average Waiting time
	Cover

