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TI-~] Facility and Utilization of Bangkok Port

1. Berthiﬁg Facilities at Port of Bangkok

2.
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- {2)

(4)
(5)
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(8)

 Activities

' Ocean-going Vessels by Berthing Facility in 1982

vessels Waiting'for Berth of Bangkok Port

a. Walting for Klong Toei Berth (P,A.T. Wharves)
at the Bangkok Bar '

b. Waiting for Berth of Bangkok Port
at the Bangkok Bar

Details of Foreign-going Vessels Berthed
at Klong Toei P.A.T. Wharf in 1982

a. Net Registered Tons

‘b. Length

c. Draught

Import Cargo'Clasgified by Kind of Goods
at Klong Toei Wharf

'Export Cargo Classified by Kind of Goods
‘at kKhlong Toei wWharf

Import Cargo Discharged at Klona Toel
P.&.T, Wharf '

Inbound and Outbound Container Passed

through Klong Toei Wharf

Stevedores
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Table 1I-1-8

IﬂPORT'CARGO CLASSIFEED BY KIND OF GOODS AT KHLDNC TOEI WHARF
(DURING THE YEAR 1977 - 1983) '

Item

Import Carge (Metric Ton)

1977

1978 1375 1980 1981 19852 1983
All kinds of vehicles 53,265 39,712 26,694 20,921 16,491 13,473 18,638
Heavy lifts (over 3 tons} 66,304 . 106,692 125,221 114,892 114,693 96,386 124,594
Dangerous €arge 43,189 35,409 33,941 46,513 49,720 44,718 60,880
valuable cargo 29,656 60,613 61,737 70,920 109,870 67,614 76,759
Refrigerated cargo 1,134 1,018 400 1,556 3,892 4,915 10,266
Damagéd‘brpken cargo 11,379 11,939 1t,257 5,702 7,390 18,356 4,597
Mild steel bars, rvalls, pipes,
Rods, €to. : 182,838 176,086 206,451 197,027 235,358 183,613 264,166
Maqhinery . 61,403 120,567 116,552 114,237 158,684_ 121,787 158, 265
Provisions 51,931 62,124 71,458 96,258 - 128,989 87,172 78,815
Cargo. in drums 95,070 95,485 112,283 137,535 131,776 102,426 127,519
Chemical products - 104, 342 117,865 158,566 145,194 152,926 166,952 271,814
sheet glass 3,387 3,608 5,869 5,180 10,354 7,467 13,217
sanitary ware 11,382 22,406 34,667 19,817 13,481 6,777 8,702'
Dirty:cargo 24,320 18,349 15,677 20,829 20,943 10,268 11,071
Miécellanepus 1,302,525 704,745 1,083,598 936,957 1,013,100 1,007,672 1,331,899
Total {Landside) '2,042,125 1,577,558 2,064,371 1,933,538 .2,174,927 1,939,656 2,561,992

Cverside 1,426,024 1,817,736 1,664,584 1,652,504 1,559,270 1,438,191 1,801,502
Total (Kh;ong Toei Wharf) 3,468,149 3,395,294 3,728,955 3,586,042 3,734,197 3,377,847 4,363,494
Source: BangkoX Port

Table II-1-9 EXPORT CARGO CLASSIFIED BY XKIND OF GOODS AT KHLONG TOEI WHARF
{DURTNG THE YEAR 1981 - 1982)
. Export (Metric Ton} e
: Other . ;
Year Personal Hetal R Manmade N Frozen Food s Hiscella-
R . - Mine ] Total
Effects Product. Hachinery Fibre ?exFlle Goods Praduct Leather ineral neous
: Article __ .

1981 '12,393 85,963 21,683 33,327 102,439 107,235 4?0,233 25,016 63,804 307,387 1,230,880
1982 4,040 78,524 14,396 29,367 55,862 114,506 575,084 7,959 55,696 502,727 1,438,171
Sowrce: Bangkok Port
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_ e ~ KINGDOM OF THAILAND _
Import Cargo - 4,239 {Thousand Ton) THE STUDY ON THE DEVELOPMENT PROJECT
1. Landside Cargo 1,939 OF LAEM CHABANG COASTAL AREA

LEGEND .

®. O
O - JAPAN INTERNATIONAL COOPERATION ANGENCY
2 Overside Carge 2,300
@~@® 1,438 Fig. [1.1.1 : _
& 862 Flow of Import Cargo at Kiong Toei Port
(1982} :

11 - 133




IT-2 Correlation Analysis for Cargo Forecast

1) Coorelation analysis between GDP and general cargo volume

The correlatlon between the qross ‘domestic product and the port
cargo vo]ume handled at’ the P.A.T. wharves for 1974 through 1982 can be

be - expressed by follow1nq equations,

Correlation:

Carqo flow_ Equatlon ef least. squares factor
Inport. V= -~ 64,0827 + 14.5551G .. &  0.9038
Export Vo= -1699.5951 + 9.3928G° ©  0.9865
Total V = -1763.6778 + 23.9479G. 0.9635

Vo= Cargo volume in a glven year (thousand metrlc ton)
G = Gross domestlc product in the same glven year

(Bllllon Baht in 1972 prlce)

2) Correlatlon analy51s netween the calender year and general cargo

volume

The correlatlon between the- calendmr year and general cargo
volume passed through the P.A. 'T. wharves for 1974 through: 1983 is

summarlzed in following equations.

‘Correlation

Cargo flow .Equatlon.of-least squares. factor
Import vV = - 514566.6727 + 262.0182Y  0.9234
* Export V = - 325333.2364 + 164.8424Y  0.9890
. Total V = - 839899.9091 +.426.8606Y' 0.9682
V"z Cargo volume in the glven year (thousand metrlc ton)
Y. = Calender year
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3) Correlation analysiS'betwéen GDhP and COntainér'cargo volume.
Thé correlation between GDP and containexr cargo volume handled

“at the P.A,T. wharves for 1976 through 1982 obtained by the

following equations.

" cargo flow - . Equation of least squares Co;retzilpn
: - fac
 Import V.= = 1986.2890 + 9.3832G 0.9905
CExport .V = - 2215.7455 + 10.4669G 0.9948
~Total vV = - 4085.0345 + 19.8501G 0.9965
V = Container cargo volume in the¢ given year

(thousand metric ton) -

G

GDP (Billion Baht in 1972 price)
4) Correlation analysis between container cargo volume and calender
year. : '

The correlation between container cargo volume and calender year

for'1976 through 1983 is shown in the following equations.

Correlation

£l ! 3 f leéast
Cargo Llow Equation of least squares factor

Import - V

= - 341053.9881 4+ 172,7024Y 0.2861
Export Vo= - 347149,75 + 175.75Y 0.9934
Total -V = - 688203.7831 + 348.4524y 0.9943
V = C(ontainer cargo volume in .the giVen'year

(thbusand metric torn)

Calenderx yéar'

e
il
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I1I-3

1}

Sénsitivity Analysis for Cargo Forecast

The team was informed by the P.A.T, that the NESDB recently changed
the GDP increase rate from'G 0-% to 5.5 /5. 2'%'and'the effect
of this change on the cargo foreoast, especrally for break bulk

and contalner volume ; ‘was’ needed Lo be assessed Furthermoro,
the GDP on 1983 was 1nformed to adjust the correlatlon ana1y51o

The cargo forecast waa done based on - thls new GDP assumptlon ana

'Leceﬂt performance as shown in the follow1ng The_result showed

that the estlmate was 1ndentlcal_w1th the flgurés'ih'the Interim
Report with very maginal difference in 2001 AD, wvhich can be -

neglected for.determiniﬁg the bérth'réquiremEHt.

Future GDP growth

The future annual growth rate ‘of GDP and GDP estimates was

shown as follows,

Case T- - _ _ ~ Case II
Year GDP . Growth Rate GDp Growth Rate
(Billion Baht) (%) {Billion Baht) (%)

1983 342 | 5.7 342 5.7
11984 361 5.6 361 5.6
1987 424 5.2 425

1991 519 5,2 _ 527
2000 819 5.2 . 853 5.5

2)

‘Correlation analysis between general cargo and’ GDP

(1) The correlations between'the port voiume handled at the
P.A.T. wharves and the gross domestlc product for 1974

through 1983 can. be expressed by followrng equatlons.

'Correlatlon between GDP and Cargo volume

- Import
v = -252.2646 + 15.3590G
r_ = 0.9299
- xport |
V = -1748.5977 + 9.60226

r = 0.9898
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Total

- 2000.8623 + 24.9612G

v =]
r = 0.9726
where,V = Caxgo volume in a given year (thousand tdn)
p G = Gross domestic product in the same given year
(Billion Baht in 1972 price)

r = Coefficient of correlation

(2} The formulas for the correlations between the container
cargo volume and GDP, for the years 1976 through 1983 can

be obtained by the following equations.

Correlation'between container cargo volume and GDP

~ Import
V = - 2060.7666 + 10.1275G
r =- 0.9888
- Export
Vo= - 2174.1641 + 10.3053G
r = 0.9960
- Total
Vv = - 4234.9307 + 20.4328G
| r = 0.9969
where,V = Container cargo volume in the given year
{thousand ton)
G = Gross domestic product in the given year
(Billion Baht in 1972 price)
‘r = Coefficient of cOrrelatibn

3) Forecast of container and break bulk cargoes

The results of general cargo forecast are summarized in

Table ITI-3-1. .

Ir - 137



(5-8) (t g _ 12101
¥ It £°9 S°E stz gL 6781 £°61 81 §°¢1 0711 FA 8701 0°0t puezrs
90 9'C 20 ¥°0 €70 £°0 £°0 £'0 3x0dx3
z'9 €9 T'9- £°s sy 9% Sk vy . azodmr
(gD (g-0) : . :
£z YA €0 Z°0 STy 29 6°9 L9 L°s 8y 6y 4 Ly TEiol  YIng yesIig
L°s 8°s §°S 6°¢ 0°g > 672 92T 1zodxz
_ 79 9's z°9- A ' PR S A L'z - 3zodut
{1°0) . (gz) S o .
i'5 “1°% AR T RTE 0'g 1zt L ARAY L1t "8 Z°9 €9 "9 £°S Telol I3UTBIUA]
15T 3SE o as2y - . : . By .
.MWMMMNHMPW ﬂﬁm...H,H. Clig MWHMWNHQPW ..ﬁﬂu,ﬂ.ﬂ. UEHH. MMHMMNMMMW 11 2sE2] 1 Om.m,U pualy -2@Ty] MMHWWNWMMW IT 8sel I ﬂm..mU PuUsI] SWT ISE]
‘ 000z . 1661 : 0002 _ : 1661
: 310g tsol _
. _ : _ Buoty 3o :
1Iog 3ueqeyn maeq 3o puwmag TBTIUSIC] f11oudmn s3104 JuEqeyn WeT PUE T80l SUuoTY UT LuMTCA TEiIOL A3Tpoumo)

ucT USTITTH : 2tur]

T€°II »1aes

138

IT



~11-4 (A) Cargo Fordcast py Previous Studies

1) Container handling at Bangkok Port.

The report was submitted by ‘Mr. Kohei NAGAI,the ESCAP Senior
Port Expert, as the report of advisory service for the PAT in

May 1984. ‘The results for the forecast of cargoes 1is shown in

follows:
_ 1990 -
Container Cargo
In&ard 3.1
Qutward. 3.1
Sub-total 6.2
Break Bﬁlk'Cargb
Inward" 2.1
Outward 0.2
Sﬁﬁntotal 2.3
Total 8.5

Unit : Million ton

2)  Forecast of canfainer and break bulk cargoes via Klong Toei wharf

This cargo forecast was prepared by Statistical Section, Technical
Office, P.A.T. in February 1984. The forecast general cargo traffic

passed through the P.A.T: wharves was as follows:

o . 1930
Container Cargo

Inward . 3.32
‘Outward ' 2.96
Sub~total ' 6.28

Break Bulk Cargo
Inward - 2.30
Outward ' 0.32
Sub-total - ' 2.62
Total 8.90

Unit : Million ton
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3)f.

4}

5)

BKKPBRM (Bang Sue Contalner Frelght ‘Station Complex) Study and
Design Phase (I) Flnal Report.

This report was submitted by'CANAC consul tants iimitédzand_ _
publlshed in January 1984. The”fdliowing-are the=forecasts.of
total lmport “and export cargo, 1nclud1ng contalner calgo mak:ng

use of Klong TOEl 1nd the Eastern Seaboard

-1990 - 2000

Total import and export cargo 6.7 - 9,2- . 8.9 - 18.0
(Import and Export cohtainer (4.5 -~ 5.8) (6.3 - 1110)

cargo)
. Unit : Million ton

The Feasibility Studyeof the Develbpment_9£=the Port of Laem.Chabang.

‘This report was prepared in January 1983 by CIPO's in-house

cohsultants‘(Louis Eetger International U.s.A.). The forecast

‘general cargo throughput for Klong Toei and Laem‘Chabang.Pdfts

was as follows

1991 ' 2000
'COnEéiherized_ . 5.49 7.93
Break Bulk ' 4.10 o 7.52

Total ' 9.59 : 15.45 -
' "Unit : Million ton
The Eastern Seaboard Study.(Sectorz Transport)

The draft of this report was published in mid. 1982: it was

prepared by Coopers and Lybrand Associates.

The potentlal trafflc for a new deepwater port was as follows;

1991 2001

Container = 1.0 - 1.4~ 4,2 6.7
Break-Bulk - 0.6 - 0.7 1.1 - 1.6
Agri-Bulk 1.0 - 2.3 1.1 ~ 2.4
Mineral Bulk . 2.1 = 5.3 - 4.1 - 7.6
Domestic 1.0 _ 1.0

Total  5,9-10.9  11.5 -.19.3

Unit : Million ton
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6) The final'working papef on the selection of a port site.

This report is a revised addition to the Maunsell. Sindhu Maunsell
Consultants report of 1981. The forecast of traffic using the new

.deepnseaport is. as follows; '
: - 1950 : 2000

General Cargo 2.3 6.5
Agri-Bulk 24 . 2.5
Mineral 3.98 5.1

Total : 8.5 : 14.1
Unit : Million ton
7} The Deep~Seaport of Laem Chabang Review 1978,

This report was prepared by Netherlands Engineering Consultants
(NEDECO) . 'The forecasts of .cargo traffic using Laem Chabahg Port

in this report were as follows;

1990 2000

. General Cargo - 1.7 4.7
Agri-Bulk 3.5 4.5
Mineral-Bulk 0.9 1.3
Total 6.1 - 10.5

Unit : Million ton
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Section- I.

ANNEX 1 & BRUSSELS TARIFF NOMENCLATURE

Live animals; animal products

Chapﬁer
Chapter
Chapter

Chapter

Chapter

Section IT.

1 Live animals

2 'Méat and Qdibie meat off&ié

3 wish, cqutqcéans and mbliﬁécs;:

4 pairy proddcts; birds’ éggs; naturai honey

5 products of animal origin, not elsewhere sPecifieé

or included

Vegetable-pféducts

Chapter

Chapter
Chapter
.Chapfer
.Chaptef

Chapter

Chapter
Chapter
Chapter

Section IIT.

6 Live trees and ofher'piéhts bulbsr roots and the like;

cut flowers and ornamental follage
7_ . Edible vegetables and certain'roots énd.tubefs
8 Edible fruit_and.nuté{.peel of melone of citrus fruit
9 | Céffeeg'teat mate and ééiées
10 cé;iéls

ll. 'Products of the milling industry; malt and starches;
gluten; inulin :

12 o0il seeds and oieaginous fruit; ‘miscellaneous grains,
seeds and fruit; 1ndustr1a1 and medical plants; straw
and fodder

13 Raw vegetable materials of a kind suitable for use in
dyeing or -in tanning; lads; guns, resing and other
wvegetabie saps and extracts'

14 Vegetable plaltlng and carving materlals,‘vegetable

products not. elsewhere spec1f1ed or 1ncluded .

Animal'and-vegetébie fats and 6ils and their cieavage_

Chapter

products; prepared edible fats; animal and vegetable waxes
15 Animal and végetable fats and oils and their cleavage
products; ‘prepared edible fats; animal and vetetable
- waxes ' ' :

IT - 142



§§§tion 1v. _Prepared foodstuffs; beverages, spirits and vinegar; tabacco

Chaptér 16 Preparatiohs of meat, of fish, of crustaceans or
molluses : '

Chapter 17  Sugars and sugar confetionery
Chapter 18 Cocoa and cocoa preparations

Chapter 19 Preparations of cereals, flour or starch; pastrycocks’
products

Chapter 20 Pképarations of vegetables, fruit or other pafts of
' plants '

Chapter 21 Miscellaneous edible preparations
Chapter 22  Beverages, spirits and vinegar

Chapter 23 Residues and waste from the food industries; prepared
: ©  animal fodder :

Chapter 24  Tobacco

Section V. ‘Mineral products

Chapter 25 Salt; sulphur; earths and stone; plastering materials,
' lime and cement

Chapter 26 Metallic ores, slag and ash
Chapter 27  Mineral fuels, mineral oils and produéts of their

distillation; bituminous substances; mineral waxes

Section VI. Products of the chemical and allied industries

Chapter 28 Inorganic chemicals; organic and. inorganic compounds
of precious metals, of rare earth metals, of radio-
active elements and of isotopes

Chapter 29 Orgénic chemicals

Chapter 30  Pharmaceutical products

Chapter 31  Fertilisers

Chapter-32 ' Tanning and dyeing extracts{ tannins and their

- derivatives; dyes, colours, paints and varnishes;

putty, fillers and stoppings; inks

Chapter 33  Essential oils and resionoids; perfumery, cosmetics
' and toilet preparations
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Chapter 34 qup, organlc surface actlve agents, Washlng prepara—f’
tlons, lubrlcatlng preparatlons, artificial waxes,
‘prepared waxes, polishing and’ scouring preparatlons,
candles and similar articles, modelling pastes and
dental waxes.

Chapter 35 hlbuminoidal substances; glues

Chapter 36 Explosives; pyrbteehnic-producte; matches;. pyrophoric
: alloys; certain combustible preparations :

Chapter 37 Photographie and cinematographic goods
Cﬁapter 38 Miscellanous chemical produets
Section VIX. ArtlflClal resins and plastlc materldls, cellulose esters

and ethers,'and artlcle thereof; rubber, synthetlc rubbers,
factlce, and articles thereof

Chapter 39 ) Artlflclal resinsg and plastlc materlals, cellulose
o esters ‘and ethers; artlcles thereof

Chapter-40_ .Rubber, synthetic rubbers,'factice, and articles thereof
Section VIII. Raw hldes and skins, leather, fuxsklns and artlcles thereof;

saddlery and harness, travel ‘goods, handbags and the llke,
' artlcles of gut (other than 51lk—worm gut)

Chapter 41 Raw hldes and skinS-(other.than furskins) and'leéther

- Chapter 42 Articles of 1eather, saddlery and harness, travel goods,
handbags and the like; articles of animal ‘gut (other
than silk-worm gut)

Chapter a3 'Fursklns and artlficiel:fur;'manufaCtures“thefebf-
Section IX. Wbod and artlcles of wood, wood charcoal cork and articles

of cork"manufactures of straw, of esparto and of other
plaiting materials; basketware and wickerwork

Chapter 44 Woodféﬁd‘articies-of'wood; woddfeharcoal
‘Chapter 45 Cork and afticies of'cork

'Chapter 46 :Manufactures of straw, of esparto and of other plaltlng
materlals, basketware and w1ckerwork
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Section X; Paperumaking material; paper and paperboard and articles
thereof

Chapter 47 Paper?making material

" Chapter. 48 Paper and paperboard; articles of paper pulp, of paper
or of paperboard - '

Chapter 49  Printed books, newspapers, pictures and other products .
o - of the printing industry; manuscripts, typescripts and
plans '

Sectioﬁ Xf;  Téxtilés”and tektile:articles
Cha?ter;56 $ilk and waéte'éiik.
Chapter:Sl Man-made fibres (continuous)
éhaptef 52 Metéilised féxtiles
Chapte£¥53 WOal énd other animal hair
:Chaptef 54 Flax and raﬁie
.Chapter.55 Cptton"'

:Chaptér 56 = Man-made fibres (discontinous)

Chapter 57 Other vegetable textile materials; varn and woven
fabric of paper yarn

Chapter 58  Carpets, mats, matting and tapestries; pile and
" chenille fabrics; narrow fabrics; trimmings; tulle and
other net fabrics; lace; embroidery
Chapter 59 Wadding and felt; twine, cordage, ropes and cables;
special fabrics; impregnated and coated fabrics;
textile articles of a kind suitable for industrial use

Chapter 60 Knitted and crocheted goods

Chapter 61 Articles of apparel and clothing accessories of textile
fabric, other than knitted or c¢rocheted goods

Chapter 62  Other made up textile articles
Chaptéx 63 0ld clothing and other textile_articles} rags
Sectién RIi. FootWéér, headgear, uﬁbréllas, sunshades, whips,'riding—crops

andiparps thereof; prepared feathers and articles made
therewith; artificial flowers; articles of human hair; fans

-Chaptef 64 TFootwear, gaiters and the like; parts of such articles
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Chaptér_GS Headgéar and parts thereof '

Chapter 66 Umbrellas,'sunshades, walklng qtlcks, Whlps, rldlng*
: crops and parts thereof

Chapter 67 = Prepared feathers and down and articles made of .
: feathers or of down; artificial flowers; articles
of hunman hair; fans :

Section XIII. Articles of stone, "of pléster,.bf cement, of aSbéstos,
of mica and-of similar materials; ceramic products;
glass and glassware '

Chapter 68 Artlcles of stone, of plaster, of LGmGHL of asbostos,
of mica and of similar materials

Chapter 89 Ceramic products
Chapter 70 Glass and glassware
Section XIV. Pearls, prec1ous and semx~prec1ous stones, precious metals,

rolled precious metals, and artlcles thereof; imitation
jewellery, coin

Chapter 71 - Pearls, precmous and sem1—preczous qtones, prec1ous
‘metals, rolled precious metals, and articles thereof;
1m1tat1on jewellery

Chapter 72 ~ Coin

Section XV. Base metals and articles of base metal

Chapter 73 Iron ana steel.and afticleg.theréof

Chaptér 74 Copper’ éﬁé articles therle |

Chapter 75 | Nickel ana artiéles tﬁereof_,

Chapter 76 .Alumihlum and articles theréof
 Chapter 77 Magnesiuﬁ'aﬁd beryllium and articles thereof
Chabtef 78 Lead_éha articles thereof.

Chapter 79 ‘Zinc and érticleéfthereéf

.Chapter_BD Tin and articles thereof.

Chapter 81 Other base metals employed in metallurgy and articies
: "~ . thereof :

Chapter 82 'Tools, 1mplem9nts, cutlery, spoons and forks,'of
base metal; parts thereof

Chapter 83 Misdellaneous articles of base metal
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section_XVI, Machlnery and mechanical appllanres, electrical equipment;
' B parts thereof

Chapter B84 Boilers, machinery and mechanical applicances; parts
thereof:

Chapter 85 Electrical machinery and equipment; parts thercof

Section XVII. Vehicles, aircraft, and parts thereof; vessels and
certain associated transport equipment

Chapter 86 Railway-and tramway locomotives, rolling-stock and
parts thereof; railway and tramway track fixtures and
fittings; traffic sigpalling equipment of all kinds
(not electrically powered)

" Chapter 87 'Vehlcles, other than railway or tramway rOlllng stock,
and parts thereof

Chapter 88 Aircraft and parts thereof; parachutes; catapults and
“similar aircraft launching gear; ground flying
trainers

Chapter 89 Shipé, boats and floating structures

Section XVIII. . Optical, photographic, cinematographic, measuring,
' checking, precision, medical and surgical instruments
and apparatus; clocks and watches, muslcal 1nstrumentq,
sound recorders and reProducers, parts thereof

- Chapter 90 Optical-'photographic, ciﬂematographic, measufing,
checking, precision, medical and surgical 1n¢trumenta
and apparatus; parts thereof

Chaptexr 21 Clocks and watches and parts thereof

'Chapter 92 Musical instruments; sound recorders and reproducers;
parts and accessories of such articles

Section XIX, Arms and ammunition; parts'théreof

Chapter 93 Arms and ammunition; parts thereof

Séétion XX. Miscellaneous manufactured articles

Chapter 24 Furnhiture and parts thereof; bedding, mattresses,
o mattress support, cusions and similar stuffed furnishings

Chapter 95 Articles and manufactures of carving or moulding material

Chapter 96 - Brooms, brushes, feather Qusters, powder-puffs and sieves
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Chapﬁer

Chapter

‘Gection XXI.

97 Toys,_games and sports requisites; parts thereof

98  Miscellaneous manufactured articles

Chaptexr

Works of:artL collectors' pieces,'éﬁd’antiqmes

99 - Works of art, collectors' picces, and antiqués

(Gooas‘exémpted from payment of duty - classified in
- Thai Customs Tariff Act).
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Table T1-3  Container Box by Company

Load TEU %

A 1,021 62

B 18 | 1

C :47 ' 3

D 388 - 23

E : _ 0. -
- " _
Unknown B 2 =11.
Total 1,652 . 100

Empty

A 15275 30

B 95 18

C 26 5

D 157 V!

3 o -

F KR 0 -
'Unknown 83 - 16
Total 513,75 100

Total

A 1,173.75 54

B 113 s

C 73 4

D 545 25

E 0 -
T o -
Unknown - : 261 12
Total 2,165.75 © 100

[}

- Remarks: A = Private Company Factory

Priﬁate Company Shipping Agent

Private Compény:Air'Line_

PriVété Company Others

0.

Govefnment Authdrity

fec K = B v SR o T o~
il

Otﬁers

- n
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e ' : Fig. 1 .
i L . .
: MINOR SUB CENTER Cistribution of Container Box
L _10 CONTAINER BOX (TEUW) . .

;. KINGDOM OF THAILAND
THE STUDY ON THE DEVELOPMENT PROJECT
OF LAEM CHABANG COASTAL AREA

INDUSTRIAL ESTATE
COMMERCIAL AREA JAPAN INTERNATIONAL COOPERATION ANGENCY

SOLIICE: EAT PLANNED INDUSTRIAL ESTATES IN BANGK.OK METROFOLITAN
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I~

L

Number of Workeérs in Port and its Related Business

Workers include people who engage in all neceseary'works and
buSLnessee to operate the port and also those 1n Lus 1nesses
whlch-have dlrectnconnect;on with port act1v1t1es Workere
engaging themselveés  in heevy chemical 1ndustr1es of -which
fadtories were. locatedfeloﬁg the waterfxont_were excluded
from thls estlmatlon because thOSe_Were.not eSSehtial.for '

commer01a1 port actlv1t1es. 'The statistics concerning such

"workers was very llmlted in Japanese ports and almost nil in

Thalland. For the purpose of our study number of workers is
very essentlal to estlmate the magnttude of the development.

so the suatlstlcs of ports in Japan, esoec1ally Kobe ot was
used-for estimation. Accordlng to the study done by. Kobe Muni-
cipality, the number of workers*re}ated to port*act1v1t1es is

summerized as follows . (See the attached teble)

it was assumed that the number of’ port workers and the’ total
volume of cargo handled at the publlc berth are equal at the Port of
Kobe and the future Laem Chabang Port . Using the number of workers
listed above and the total throughput at ¥obe in 1979, 0.88 person

was requﬂred to handle 1, OOO tons of carqo.

It was also ettempted:to'calibrate this estimete_with:the corres-
ponding value in‘Klong Toei. But becauee-of:the lack of statistics,
any rellable comparison was 1nfea51b1e From.limited iﬁfdrmation.
obtained, it seemed that two or three times of number of workers was

required to handle a'l, 000 tons port cargoes in Klong foei. ‘The figure

in Kobe Port was adopted only because this glves the smaller population

and conservatlve estimate for frastructure demand.

The mutlpller effect was also estlmated to be 0.7 from a study in
Japan Wthh shows the amount of employment generated by the port related/

dependent bu51ness employee..
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Table Port related/dependent Workex

1. 'Port Related Business

_ . . {person)
Transport Communication : 43,385

‘shipping, pilot, news agent for ship related information,
towage, private buby_and wharf, longshore, warehouse

- stevedore, inland transport related for port etc.

Manufacturing E : 4,695

ship repair, container van repair

Commerce._' - ; 3,296

ship chandler, bunker oil supply

 port ‘related Construction ' 3,279

Public Service T o _ 4,738

port authority, other public organization related to

port
Other port related service i,111
Subtotal : 60,504
2. Port Dependent Business
Bank Insurance 653

foreign exchange, maritime insurance

Commexrce B : . _ 11,987

foreign trade business, §etroleum wholesale

Construction business relying on port 405
subtotal ' 13,636
Grand total _ 74,140

1979 : Municipal Economy and Port Kobe, Kobe Minicipality
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II-6 . Analysis on the calmness in the harbour

The calmnesgs in the harbour was estimated using the mathe-
matical computer model which simulated an irregular wave disturbance

phenomena.

The layout of the.port facilitiee.in this repért was slightly
different from the'oﬁe'used for the calmness analysis. So strictly
speaking, the Yesult cannot be rellable in the nelghborhood of the
prlvate wharves where revaalon of the water front layout was made,
but this gives a piece of information on the general view of wave

disturbance in theé harbour.

The calculatlon correspondlng to the rev1sed layout was 1ntended
but it was flnally concluded that such scale of conflguratlon revi-
sion w11l not 51gn1flcantly 1n:luence the’ result Because the
change is almost negllqlble compared w1th the . unlt mesh’ length

'based on which the dlsturbance is calculated in the model .

The three 1nc1dent wave dlrectlon, NW, W andlS Wete assumed
The wave height was: assumed to be l 5 m for W and s and l.O m for
NW. " The wave_nelght was eXceeded only 3 days in one year accordlng
te the Nedeco report and the reduction of height for NW direction
was done by taking into consideration the effect of Ko Shichan

Island as a barrier for wave énergy propagation.

The result Qf.calculation for pier type was summarized 'in
Fig. III-6-1 3. The contour in the drawings show a height of wave

‘in meter generated by a incident wave.

The most crltlcal case 1s the. NW dlrectlon for the contalner
berths ba51n but the wave helght is hlgher than 75 om only at
llmlted area (77 cm) '

Tt was concluded that the breakwater'andlberth alighment was

acceptable from the wave disturbance aspects.
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Dustproof measures for Tapioca Termjnal

Dur:ng the etudy, many people seemed to WOorYy abeut the pOSSlble

trouble of the tapioca dust if the dgrlbulk termlnal be located

near to elther a contalner termlnal or ship repalr fa0111t1es.

On the other_hanﬁ, a compact port layqut_whlch lntegrates 0rqani—
cally ﬁifferehf kiﬁds of terminal and facilities was essential in
order to build an effectlve and economic port, It means that an
isolated taploca agrlbulk termlnal preservxng the huge space w1th1n

a port is undersirable.

¥From the example of a bulk termlnal 1n Japan, it was concluded a
dust problem can be well prevented if a proper cautlon is paid for
selectlng the handllng equlpments The fOllOWlng is the outline of

the bulk terminal where the study team v151ted

Name :- Kokusai Futo Company (International Wharf Company)

Location;: xokoﬁama HOhﬂQku,‘Japah‘
Function; unloading, transhipment, storage; sorting and primary .
.l . process of some commodiﬁies.
Facilities: S
| guaywall -17.5m depth. 348m length.
max. ship size 170,000 D/W.

crane 1000 t/h 3 unit. conveyér 3000 t/h,

The amount of import of main commodities in 1982 fiscal year-

236,000 t

Main commodities handled
Salt fot.industiial use and ‘edible salt,_maiee,_kaoliang,
barley, wheat, edlble eoybean, soybean meal, various kinds

of grain pellet glass sand ore, fertilizer.

Dust Problem The unloadlng is done: by a 14 cublc
caused by the meters grab and the material is dumped to a hopper
original of_70 cubic meters. Then‘lt is transported by

equipment: conveyer system to a storage area.
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The method:

Following is an

Loading of
ores, etc. into

poses a problem

The dust was ejécted into the air when the material dfopped
into the hopper colliding with the bottom of the hopper. .
The material is also dispersed during the free fall to

the hopper.

The dust is drifted and scattered causing the serious
nuisance to neighborhood terminals. The complaint of the
dust from a surrounding area has foreced this company to

devise a dust preventive method.

~ Improvement was attained by combining two devices. One
‘was a’abéorption of dust by vacuum at a top fringe of

_hépper. This was done through slit and dust was collected

in a bug filter. Another device is a vertically hunged net
installed around the hopper which prevents the scatter of
thé dust during the free fall of material from a grab to
hopper. At the same time an air flow turning down at the
top of the net to circulate within the hopper was generated,

which prevents dust from being drifted beydnd hopper edge.

It was proved that an amount of dust drifting outside of

hopper was reduced to less than 5% of the amount of dust

- which would be.dispersed in the original handling nethod,

The increase of the initial cost was 15 - 20%, A staff

in the terminal stated he would not find any difficulty to

“ handle tapioca without causing dust nuisance whether it was

loading or unloading operation.

example of dustproof appratus.

_granular or powderly materials such as grains, pelléts,
.cars, ship holds, bulk_trucks, storage bins etc. often

of dust emission into the air.

This apparatus'aliows perfectly no dust emission or leakage and

also very lightffiexible and automatic bperation.
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1. Dimensions

. The wfuhoié sysi:em,_ the dimén_éion's'bf the 'clhér:acteristic.pa'rts and
the capéc_ity'éf tl}e'Syé{:em are shown below. The chute can be expanded/
retracted v'ertiﬁ:aily as well as ‘can be moved horizontally. '

In the figu’ré_ bgz‘low, the chute as in its ekpal.lded’ and also retracted

form is shown respectively.
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Loading conveyor
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. larhitrary} 2 j & —_—
' i T4 %
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) 5 L NavAR 2N
P & g s
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)
tunit in mmi
gimuenyions} ) . . )
capaei A B [ D L 2 LM L2 5 D2 D3 | |
th . . . .
200 | 570 | 500 | 7501500} L2+1200 | Bxn+250 | L2+ 1200 {50xn+400 L Li—L'v | 510 ) 300} 600
300 | 630 1800 | 80| 1600 [ L2+ 1200 | Bxns250 | L'2+1200 165xn+400 | Li—L't } 590 . 390 | 700
: i : L ‘ - : . o
400 | 670 | 600 | 950 | 1600 | L2+ 1200 { Bxn+260 | L'2+250 |65xn +400 | L1~ L7y | 660 | 460 | 700
500 | 670 | 600 11000 | 1700 | Lo+ 1200 | Bxn.+ 260 1 L2+ 1200 B5xn+ 00| Li—L's | 700 | 590 | 700
Remarks: 1. Capacétynf 600°T/H, T00T/H and over are also available,

2. Verticat stroke can be chosen freely dependiay on the situation.
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2, Structuﬁl Description of Dustproef Chute

This loading chute has been developed so as ﬁo overcome all the

limitations of the conventional methods.

Instead Of the tc]escoplc straight pipe chute, the main chute
ConSlStS of a qerles of many conical chute members.
1 thlS chuteé is held 1n516e a flelelo air-tight, accordion hood
2 at the_lower end of the chute, an end hood 3 and flexible skirt

4" are attached.

When duéty bulk materials fall through the conical chute, minute
powders and dusts whirl up in the en& hood. But these powers and dusts
are absorbed by a blower equipped at the upper part of the chute (not
shown in the figure), and fed into a dust collector through the annular

space between the conical chute and the accordion hood.

As the plle of materlal in the end hood gradually grows up, the
11m1t switch actnator 5 -is spontaneously pushed outside and finally
actuates the limit-switch at the position b ; which turns on the .
win&ing device for the chute. fThe winding device raises up the'chute
till the limit~switch turns off. This on-off system automaticaliy
maintains the Bood position to any given optimum level velative to

the pile.

Conical chute
Accordion hood

End hood

Flexible skirt
Limit-switch actuator
Air intake ports
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11-8 Layout of Tapioca and Sugar/Molasses Terminal

-1}  Tapioca terminal .

Asszumption

The teiminal area has a storage capacity of one twelfth of

annual throughput

A certaln portnon of taploca (30%) whlch is carrled by barge

is loaded from barges to an occean g01ng vessel "without any
storage in the terminal:

The bulk density is 0.6 t/m3.

Enbankment and afforestation. zones are planned near . the boundaxy'to
minimize a tapioca dust dispersion.

Only minimui parking space for incomihg'trucks was: secured

within the terminal area'- The addltlonal parklng spaces should

' be reserved in the dlStllbutlon and storage area where the land

cost is far cheaper. After observing the actual arrlval of trucks
for different transport, the parking area might be de51gned and

.operated by a private sector if nééessary;

The rest angle of tapiocé is approximateiy 30 degrees.

Dimension of facilities

transit shed : 200m x 120m. Height 32m at center. 3m.at the edge

along longer sides.

storage capacity : 209,400 n?, (125,640 t)

parking area :. 200m x 75m. capacity : 150 trucks

2)  Sugar and Molasses terminal

Assﬁmpfion

The terminal_has:a Storage capacity bf.oﬁg tw?lfth_bf'ahnual
throughput in a Shorterﬁ.developmént'and a master plan stage.
The bulk density of sugar is 0.84 t/m® and that of molasses
is 1.0 t/m?, N | |
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=~ The rest angle is 30 degreess.
 Pimension of facilities
-~ transit shed for sugar

-70m x 80m height 21lm at center 2m at edge

storage capacity: 67,760 m?, 56,900 t.
nos of unit; 1 unit at 1991, additional 1 unit at 2001 AD

molasses tank &= 40m, heiqht'ZOm
storage capacity: 25,000 m3

nos. of unit; lunit at 1991 additional 1 unit at 2001 AD

(see Pig. II-8-1)
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I11~9  Port Pacilities Plan
1. The Road Traffic Volume in the Port Area

1) Premises for the caleculation

® 50% of container cargoes to be handled at Laem Chabang

will be carried by a railway laid along the road in front

‘of the terminal and the remainder will be carried by road.

° 0f the Break Bulk cargoes (other than containers) to be
handled:at Laem Chabang 75% will be carried by road 15% by
railway, and 10% by barge. '

Among agri bulk cargoes, 50% of the tapioca will be carried

by ro;d,'20% by railway and 30% by barge.

®© pll the sugar and molasses will be carried by road.

2) The road traffic volume .

‘The peak volume for port related road traffic can, in generxal,

he calculated éécording to the following:éQuétion.

_ VXg ., B oo L1t§
N o Kz kg AT xd

“Where:

= Number of vehicles.at peak hour

= Annual volume of cargoes handled (tons)
= Share of vehicles

= Load on a truck (tons)

Monthly variation

= Daily variation

= Percentage of loaded vehicles

= percentage of vehicles related with port service

Qo™ =" D FE R g o=
i

= Hourly wvariation

'According to data used in port plans in Japan, values of these

-~ ‘coefficient's are shown below,

,6’= 1.2 Y= 1.5 £ =050 §=0.5 | g= 0.12
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* TFor the value of w, the ‘planned value”in Japan and the actual
result in Thalland are taken into account to determine the value.

For contalner trailers, the value @ is set at 10.0.

The results of these calculation are shown in Table

v
(th. -ton) W N
_ Truck 3,803 0.5 8.3 433
Container S _ . . :
' ' Trailer 3,802 0.5 10.0 - 342
Break-Bulk =~ .- 2,015  0.75 8.3 . 328
Tapioca . ‘a,500 0.70 18 315 . -
sugar : 1,360, 1.0 . 18 136
Molasses : : 478 1.0 13 66

The - road oectlons are de51gned using these figures as shown

in Flg II-9- 1AJIII 9 3.

The area for transit shed, warehouses, sortlng yards and open

storage yvards.

The required storage area can be determined using the following

equation: }
g = }‘X’J;XE
«*W* R
‘Where, S = GStorage area (or floor area) of the

storage facilities }m?)
&= EffectiVe‘floor rate -
Storlng denSLty (ton/ma)

= Turnover rate

Zow o= Q
1

= Volume of cargoes usxng tranelt sheds,'
warehouse,'sortlng yards and open storage

'yards (tons/year)
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‘According to the Japanese Technical Standard for port facilities,

the values of" Q and R are as fFollows.

The Values of gL and R

Transit Sheds ‘Warehouses  Sorting Yard Open Storage Yards

0.5 0.7 0.5 0.7
R 20 - 25 8 - 12 20 ~ 25 8 - 12

The values of W are enumerated in the following table.

The Values of W

Transit

Sheds wareh0uses Sorting Yaxd Openyzzgzage
_ Roﬁ'cbtton and Wool * 1.0-2.0  1.0-2.0 - -
Row Silk:and Tniead 1.0-2.0 1.0-2.0 - -
Can Food .~ 1.5-3.0  1.9-3.0 - -
Textile ' 1.0-2.0  1.0-2.5 - -
Steel and Steel 1.0-3.5  2.0-3.5 2.0-3.0 2.0-3.0
goods )
" Machinery and ©1.0-2.0  0.5-1.5 2.0-3.0 2.0-3.0
Miscellaneous :

‘Source:  The Technical Standard for Port and Harbor Facilities

and actual performance in the typical Japanese ports.

These values can be applied in planning the development of the

Laem Chabang port, and the values of o, W and R are as follows.

Transit Sheds Warehouses Sorting Yard Open Storage Yards
a 0.5 0.7 0.5 0.7
20 8 20 8
1.5 1.5 2.5 _ 2.0
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The values of N are forecasted from the cargo statistics. at
Bangkok Port and the actual performance in the typical Japanese ports.
The Volume of cargo stored in various facilities,

Unit : tOns/YEar

Transit Sheds' Wérehouses Sorting yard Open storage yard

 TForeign 145,600 655,200 254,400 - 1,145,000 °
Cargo : - ' :
Volume

Domestic . 146,000 - 779,000 - 70,000 36,000

From the above cbefficiehts, the required.storage'areas'afe calculated

as follows.

Transit sheds Warehouses Sorting yard Open étorage vard

Storage area . 10,000 78,000 13,000 103,000

From the above storage area,'thé gross area for storage facilities is
determined as follows allowing for area fox parking and load/unload work

spaces.

Gross area of the storaée facilities

Unit : m?

Lo : : Open storage area R
ian51t sheds . Warehouseg (ineluding sorting ‘yard) mpty van pool

Site area 35,200 171,000 133,000 o . 410,000

The gross area of empty van pool is determined from the actual performance

in the typical Japanese pdrts.
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41.00
10.00 : : 31.00 - -
N 500 700 | 350 7,00 | B.O0 350 Y
S O NS I I L B e el
4« m;; A/gé?‘gpage ‘Road way Separatc.r Road way gé?,‘;mge Sidewalk
4) ' Cross Section 5-4
» - 34.00
1000 ' _ 24.00
250 7.00 1.50 7.00 250 350

II ![ LS //:3// LY o //‘///
. 7 Stoppage Road way Separator gg.g way Stoppage Sidewalk

Rail road zone zone

5) Cross Section S5

" Sidewalk
Stoppage
zone

Si g /
1dewglk Stoppage  Road way Road way
zone Separator

Fa

LEGEND ' : : - KINGDOM OF THAILAND
THE STUDY ON THE DEVELOPMENT PROJECT
OF LAEM CHABANG COASTAL AREA

JAPAN INTERNATIONAL COOPERATION ANGENCY

Fig. 11.9.3

Road Cross Section

IT - 171




S ONTHYRL 40 WOGONIN

SABUBS SROLIE A $O TNOAZY
761 Bid

| iLoEse NOUTESMO0D TINOLTNEELNT NET
vIYY TeLSTOD Snegurd HEY S0
L3Er0MS INSASOTIAZO SHY NO ANLS MY

WS-
. 5 wgzz
HERS S3$5VT0W 9 BYSNS
SORS muzqzw_..zas@

| 201440 N0 LNGA(ED
S —

BREAK wateR '
- 3p400m —_—

340m. -

NOILIELS 1HSI3HA &mz.ﬁzoo@

AGRI BULK Bt
.l
I

=

| OmuA HENIVANGD (A3

enmweas %onuL (L)

004 NWA ALWE( A

11.1-7%

: s BN dlMs
cuva FovucLs N20(0)

~T.5 MSL

3SnoH3RIM(M)

aass usnval(L)
azm$ wns v (@Y
azis yvons(s)

L s2ssviond)

| wom

Y3uY NOILOBESNI mzo»m:o@

A01340 zoﬁqﬁm_zﬁzod@
3ON34 SWOLSND —ewwrt

ST e

P ]

CNERER

i1 -.172




I-10 Container Yard Plan

Following are the wain container handling systems. Leading shipping
operators in the world are using some of those systems and they are

making the best use of their system,

1. Chassis System-

2. Stréddie Carrier Systen
3. Yard Gantry Crane System
4. Fork 1ift Truck System

Fig.-III-10~1 throug 4 show the typical layouts of container terminals

for the above-mentioned systems.

IT - 173



A
Area far Gate, CFS, Administration Office, Maintenance Shop.and Others 2
10 - 133 BEXI8IT 0. 5"~ 1366 B5x 38T - 10 i
L___.____.,.._,.........._.._...,___.Ll____.____.__._....;__'. _____ T
( [ B |
= - 3 .t
£ ‘ 1 i g
—
[ : ’ lI
I [ -
-1__ _____________ l _;é: ________ - _E
Emmetoalone oo o ! --I————w-_——-------ﬁii
‘ = . ol o
S =} = 8
1 ~ i
| |_ { - N
U e -
[EEsssmsmmns s e s T — A |
L 1 [ — -
b o 1
§ ) T =1
S || Al
-1 .
A o N
l l . [
| . . i
300

{Unit: metrel

LE GEND

KINGDOM OF  THAILAND
_THE S$TUDY ON THE DEVELOPMENT. PROJECT

OF LAEM CHABANG COASTAL AREA

JAPAN INTERNATIONAL COOPERATION ANGENCY

Flg ll 10 1o
Lavout of All Chassn} SVStem

Il

- 174




Area for Gate, CFS, Administration Office, Maintenance Shop and Qthers
- 3 300 ' &
e 8D 230 (3.9 x 59} 20,
Switching H
Space H
: [&]
2% 1251 3.9x32} 200 1090 39x28 |20 8
K . = ]
Switching
. Space
 m—— P
: i
IUnit: metre)
LEGEND R "~ KINGDOM OF THAILAND'

THE STUBDY ON THE DEVELOPMENT PROJECT
OF LAEM CHABANG COASTAL AREA

JAPAN JNTERNAi'IdNAL COOPERATION ANGENCY

"Fig. 1.10.2
Layout of Straddie Carrier System

IT - 175




Arga tor Gate, CFS, Administration Otfice, Maintenance Shdp and Others
e 300 : . -
C _ : o
27 ;. 103 ( 6.44'x 6] 27 0 60 6A4x16) 27 :
"IJ“' __________ LT_"'—"'—'—_—_: HHHHHH | o
; E |
{-_————_—"""""'"I;E"'_;"_'.—”"’_ '."3 ' o O =
l:-___.__ _ : !

] E.'..'.; popepee———— T_.__.,il [ i_...,n.-...-......._._l_l.._q: . _ .
S etttk - r
il JInC 11 B
: 1
i[-' L iy B
b o ; I
| L .__ﬁ____f____F ***** .._u_._“.__J.;_J- E i
| e ] — : — - \ 4
I [exi6=06 TEU| [Stons] | - 6x18108 | [TEUSIots | ! l@

b e e e e e d N .

— B N I

(Unit:. metre)

LEGEND

KINGDOM OF THAILAND
THE STUDY ON THE DEVELOPMENT PROJECT
OF LAEM CHABANG COASTAL AREA

JAPAN INTERNAT!ONAL COOPEHAT!ON ANGENCY

F!g. H 10 3 .
_Layout of Transfer Crane System

IT

- 176




Ares for Gate, CFS, Administration Office,. Maintenance Shop ang Others
‘ . =t
35.6 i . 154.5 : § 60 — ~
'16.5, 18 16.5 18 16.5 18 16.5 18 16.6
SRR s e e e e p it i IO
) s:'_:ﬁ' Slx:i [ w
ey witching Space i I
o i 44 .5 ! . P
= - = 5 Sty - - 3
. g
LI e
| i o
i [Te ]l
_ N w3,
] i =
P! 1]
2l |
g : b
=27 T — SN o SR SN ‘.,.H.‘....___..._ ;F,‘,..L_L-J__
21105 105 105 105 105 105 105 105 105 105 21 2
P I 1 : R
P Ty b T T B B T Taad Tagd w1
| .
1]
_n‘@!‘D—-—-—F-FJ-.»--—'—-—-F"'——_F:-__.—WJ- bt . é
| 300 - .
{tnit: metre)
LEGEND C : - KHNGDOM OF THAILAND

_ THE STUDY ON THE DEVELOPMENT PROJECT
QP LAEM CHABANG COASTAL AREA

JAPAN INTERNATIONAL COOPERATION ANGENCY

Fig. 11,104 ~
Layout of Forklift Truck System

I - 177




TT-11 Containerization -of Ocean Transport in the World

' The;mode of containerized cargo transport hés_proved_ﬁo be highly
beneficial to shippérs ahd shiﬁping:companies alike. The former obtain
more. relrab]e, faster and 1esa costly doorw to-door services.. The latter
are able not only to reduce the 1nternal cargo handllnq cost but to reduce
the linehaul cost 1t5elf_by_means of ut11131ng ever larger vessels, Whlbh

is made possible by the shorter handling, and therefore, berthing time.

From the late 1960's the containerization of oceanrtranépbrt has pro-
gresseg. at a remakablé rate. Fighre II'll 1 shows thé growth of full
‘gontainer fleet in the world Between 1968 and 1980 the total capacity -
of full contalners has- grown by 29% per vyear. Rapld contalnerlzatlon is
obv1ous._ By the end of! 1982, excludlng those on very minor routes, there
were 739 rull conta1ne1 shlps w1th the total capacrty of 820 000 TEU and
:1 435 semi- contalner shlps w;th the total capa01ty of 500 000 TEU _The
size of contalner ships’ has also 1ncreased greatly._ Table: LI 11.1 shows
the changes in fulkl contalner fleet in: the world from 1968 to 1982.‘ The
mean TEU per Shlp had 1ncreased from 450 in 1968 to 1,100 in 1973. During
this period the mean DWT had 1ncreased from 13 146 tons to 22 745 tons.

The seemlng stablllzatlon after 1973 does not mean that the 1ncrease in

the ship size has stopped This is due more to- the fact that more minor
routes has been contalnerlzed by smaller shlps._ Out of 51 new, furl con-
~tainer shlps bullt in 1982 3 were of more than 40, 000 DWT, 7 more than
_30,000 DWT, and 16 more than’ 20,000 DWT. ‘The. average DWT of full contalner
ships operated on théth West Coasr - Far-East route in 1982 was 24, 040 tons
and the correspondlng figure is 22 696 tons for semi- contalner shlps.' The
average DWT flqures for Far East - Europe route in 1982 were 32, 129 tons '
.for full contalner shlps and 14,624 tons for semi- contalner shlps. These
main shipping routes. have become dominated by large full or semr»container
shipS'and_general break bulk cargo ships have practically disappeared from

main: routes. :

_ Contalner services on . Lhe main routes arxe domlnatea by a nunber of
. 1arqe shlpplng companles whlch are large enough to malntaln world«wlde
network. Of the 280 shlpplng companles prov1d1ng contalner servrces in
1982 the top 30 occupy 53% of the total TEU capac:l.ty. Table I11-11.,2

~lists such companles.
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A significant change_has'occurred in the container transpﬁrt in.

the last two years. As shown in Figure II-11.1 the growth of the world
éontainer fleet has'slowad cbnsiderably after 1980. This is a reflectlon
of the slow growth of world trade due to the rece531on. In fact actual
container transport demand in 1982 is considered lower than the year before
'and the supply of contalner transport capac1ty seemed to outstrip the demand
.1n.1982. In all.maJor shlpplnq_routes_shlp utilization rates decllned.
.Some shipping lihes'added extra ports in order to offset tﬁe decline in

cargo volumes at the oxdlnary porta of call. 'Even so a significant numbex
of ships had to be lald idle. - By the end of 1983 laid~up ships numbered
148 w1th the total TEU capacity of 53, 45 almost 4% of the entire fleet.

This 51tuatlon of over supply will probably not ease in the near future.
At the end of 1982 there remain outstandlng orders for 151 full container
.shlps w1th a total Gapacity of 310, 000 TEU. This alone would increase the
_ total fleet capacity of full container ShlpS by 38%, and there are outstand-
ing'orderé'for semi-container ships aé well, it is unlikely that the world
tradé-volﬁme:would ihcréaée by more than 8% per year for the coming 5 years.
For shippingrcompanies of world-wide operation short-term prospects are not
bright. They:would try to cut down the cost and at the saﬁe time would try
to réarrange their shipping route in order to maximize the utilization of

their ships.
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TABLE = TII~11,1°

(Full Container Fleets in the World 1968-1982)

TTEU

Yzzz_ NO GT. UP % . DW. UP % TEU UP % S mey
1968 76 932888 999087 34212" °0.0367 450
1968 109 1451212 55.6 1589918 59.1 = . 56241 "64.4 0.0388 516
1970 120 1805635  24.4 1808483 13.7 78636 39.8 0.0436 655
1971 151 2647941 46.6 2651541 46.6 132341 68.3 0.0500 876
1972 217 4621575 74.5 4497746 6€9.6 221332 67.2 0.0479 1020
1973 256 5905108 27.8 . 5822965 29.5 281651 27.3 0.0477 1100
1974 306 6383546 8.1 5952291 2.2 306689 . ‘8.9 0.0480 1002
1975 325 6833085 7.0 6573861 - 10.4 355323 15.9 0.0520 1093
1976 354 7459093 = 9.2 7136054 8.6 ~ 389856 9.7 6,0523 1101
1977 385 8553555 14.7 8186646 14.7 440351 13.0 0.0515 1144
1978 463 ‘9914166 15.9 10039466 22,6 :525625-_19.41 0;0530' 1135
1979 542 11552382 16,5 11693599 16.5 623685 18.7 0.0540 1151
1980, 634 13253965 14.7 13975827_ 18.7 '734895;-17;8::0.0554 1159
1981 704 14006684 . 5.7 14842779 7.0 782776 6.5 0.0559 1112
1982 739 14471676 3.3 15444431  4.1° 823469 - 5.2 10.0569 - 1114
mean UP% a vear 68-81 21.6 21.6 25.5
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ALL TOTAL 137

739 1

TABLE  II-11.2
(Full Containei‘ Firms TOP 30)
Rank 81 R ?irms ' Fg  B82N0 82 GT 82 DW 82 TEU TEU %
1. ( 2) Hapag (Ge)~ 30 833911 830973 45748 5.56
2. (1) sea-Land - (Am) 35 716271 692516 44985 5.46
3. (3) Maersk (Da) 24 673339 719258 39342 4.78
4. (5) NYK ' {Ja) 28 701988 662674 33513 4.07
5. (.4)-0cL (Bx) 16- 643730 585493 31904 3.87
6. (6) ooCL (HK) 18 459719 440671 27497 3.34
7. (7)Y coMm : (Fr) 18 407235 4462140 22499 2,73
8: (.9) APL (Am) 14 310082 316494 20724 2.52
9. (10) usnL (Am) 20 364772 381774 20416 2.48
19. (13) Ned (D) 12 384778 360548 20344 2.47
11. (11) MOL _ _ (Ja) 14 . 458807 390596 20290 2.46
12. ( 8) Evergreen . (Tw) 15 249393 314515 119122 2.32
13. (14). Zim ' (1s) 14 299092 327027 17426 2,12
14, (15) K Line : {Ja) 14 281837 287962 16237 1.97
15. ( =) Baltic " (Ru) 18 275554 298167 16074 1.95
16. (17) Yangming (Tw) 11 287730 291306 15410 1.87
17. (12) NOL {(s9) 9 234657 290334 14067 1,71
i8. (18) safmarine {SA) & 271630 251270 12869 1.56
19. ( ~) UASC {Kn) 10 193751 216422 11989 1.46
20. ('~) scan ¢ : {No) 8 183190 207829 11608 1.41
21. (20) ACT (Br) 8 204591 228988 11433  1.39
22. ( -) EAC {pa) 8 205205 181728 10608 1.29
23. ( -)-BNL o (Au) 8 174647 188976 10258 1.25
24. ( -) Farrell (Am) 7 177062 163139 10042 1.22
25. ( ~) Columbus (Ge) 10 172391 192951 9975 1,21
26. ( =) YS Line {(Ja) 7 209296 191688 9889 1.20
27. (16) W. Wilhelmsen {No} 6 156128 185334 9787 1.19
28. { -) Triestino (1) . 11 175662 173952 9710 1.18
29. ( ~). KSC (Ko} 6 153598 149326 9572 1.16
30, { -) Hellenic _ (Gr) 10 134805 210279 9476 1.15
. TOP 30 ‘TOTAL 415 9994851 10194330 562814 68.35
OTHER 107 324 4476825 - 5250101 260655 31.65
4471676 15444431 823469100.00
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FIGURE IXI.11l.1-

CFull Container Fleets in the World 1968-1982>
@ 1000 TEU
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APPENDIX TT-12 -RECORDS OF INTERVIEWS

Suo]e”*: Container Ship's Call om the.La=m Chabang Contziner Terminal.

Dear Sir,

Thai government is going to carry our the detailed design of
the provosed Laem Chabang Port, aming to construct following six berths
by 1987 AD:

(%)
I

concainer oerth - -15™ below M.S.L

IR

- break buik barth  -15.5" below M.S.L
‘1 - Sugar molasses berth ~15™ below M.S.L
1

- Agri-bulk.bgrth ~15™ below M.S.L

JICA Study Team for the Laem Chzoang Ccastal Arez Development
Prolect Has commenced & master pianning and a reasibility sTudy for
the. short Geve-ounent plan in the Laem Chabang arez, which inciude a

pori study.

Iin order to coniirm the feasibllity of the port construczion,
especially the container terminzal in Laem Chabang, the potential demand
for .this terminal nesds to be assessed in the llont of the relatian to
the existing container berths in Klong Toei Port. For this purpose we
believe that the opinions of the ship line companies, of which ships are
calling the XKiong Toei Port, should be most 1mportant.

vour esteemed company could answe

We would be much obliged : -
o neip us =0 propese the most suitzbie

i

the fellowing que<:10ns in order ¢
PP

-

contiiner Serminsi in Laesm Chabar

We promise vou that vour reply will De taken as comnfidential. ang
averv sttention will be pald in the report not o refer Lo any opinion of
anv soecific company. :

Sinceresly Yours,
B -
ey
VLo JHL-T AT
I4 ~ Y .{-‘__, N Lv 'n'

Lenpiirc Fonhriki,
Port Engineer of JICA Study Team.

;'jf “’LL’ITV‘/-:p-é‘(:.' Q
/¢7J(>
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QUESTIONNATRE

Please answer the following questlon by putting circles on the
selected item which fits you best, or oLherWISe spec1fy your oplnlons

as clearly as p0351b1e
1. 1If. the containet terminal is built in Laem Chabang, will your
container ships or semi container ships.
{1y vVisit Laem Chabang.
{2) Remain at Klong Toéi.

(3) Other (please specify)

A Company e {2)
B Company e 12)
C Company'..ii;‘(l}
D Cbmpahy veaes {2)0
.E Company ,..,..(QY

2. 1f ydur.answer in 1 is (2}, please:elaborate the reason.

{1l)  You are quite satisfied with the container terminal in
Klong:Toei.' '
{2) - You don't want to enlarge the contalner Shlp size

because the present size just fits the demand.'

(3) The addltlonal 1n1and transpoxt cost is greafer than

the merit to use Laem Chabang

(4} Others (please specify)

Company ..... (3)
Company PR (3)
Company ....._no comment

Company «.... no comment

m U 0w B

'Company'....; (3), larger contalner Shlps are not
necessarlly profltable at present 1n Thailand.

3. 1If your shlp cails on. Laen Chabang, what kind of operatlon
and facllltles do you tnlnk ‘ig the most sultable to the terminal in Laem

Chabang ? Please_answer the following questlons.
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3-1

Who_Will be the terminal operater ?

(1) The container terminal including the berth and back up

facilities will be lent to one or serveral shipping iines'
and the cargo handling will be earried out by them.

(2) ~The same way adopted in Klong Toei Port., PAT will become
the terminal operator and the PAT staff will operate the

container cranes and chassis or straddle carviers.

(3)  Others (please specify)

A-Company..;..(l)
B Company.....(l) or to employ private contractors

C Company.....(3)  operation by the third sector
: (30% government,, 70% private}

D Company.....{(Ll)
E Company..... (1)

Dimensions of the container terminal, such as water depth alongside
the berth, the maximum and average ship size (DWT), width of the

container yard -in inland direction,cbntainer freight station etec,
(1) The similar size of the east quays in Klong Toei Port is
sufficient except water depth. Then how deep should it be ?

(2) The size needs to he suitable for the operation described in

the 3-1. Then please specify the dimension.
. i) - water depth {m}
“ii)  maximum énd average ship size {D/%)

. 2
iii) marshalling vard avea (m )
) 2
" iv) container freight station area {m)
(3) Other (please specify)

A Cohpany weeas.lp to 1,000 TEU

B Company «.....(2), water depth 40’

C' Company ......Max 2,000 TEU (1,000-1,500 TEU at the initial state)
D Company .+....less than 2,500 TEU (1,200-1,800 TRU)

E Company e ess. .00 comment
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3-3 Is the terminal crane necessary ?

(1) Gantry crane is necessary.

(2) Mobile crane which is similar to one owned by the P.A.T. at
Klong'Toei is enough.

{3) ©&hips gear orﬁsﬁip«tainer is enough..

(4) Other (please Spécify)

A Comﬁény .7....(1)

B - Company -:... {1)

c Compahy SRR (1)

D Company:..... (1) _ _ _

E Com@any seeee (1) fship crane:éhoﬁld bé made ‘available)

3~4 The Equipment for the horizontal tréhsport'in the terminal;
(1} ‘Transfer crarie.
(2) Straddle carrier.
(3) Chassis.

(4) Other (please specify)

Cqmpény:.;... (1) and (2)

A

B COMPAnNy «.... (2)'and_(3).

C Company. ..... (3}

D Company ceves (1), (3),.toploader'and primé-mdver
E

Company vew.. {3Y, (2) and toploader

4. Inland transportation bétween Laem'chabaﬁg and a Shippef/
consignee: o ' o o
(1} The inland transportation will be done by your company
or the private'transportation'company which relates to
Yyour company. - o ' '
(2) The ETO will carry ocut this transportation as_in Klong Toei Port.

(3). Others -(please specify)
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A Company ..... Shipper's arrangement preferable and
also wants (1)

B ' Company ..... (1) (but not allowed today)
C Company ..... By rail (Chartéred container freight train
_ between Laen Chabang and Bang Sue)
D Company ..... By rail (first alternative}
(1} (second alternative)
E Company ..... By truck and rail
+ private truck company {(not operated by Shipping
lines) :

+ railway transportation is unreliable .

5. Preferable time to shift your container operation to Laem Chabang

from Klong Toel Port:

(1) .

(2)

(3)

(4)

(3)

1988
py 1991

Tt is hard to decide the time since the depreciation

-period for the ships commissioned to Bangkok

remains considerably.
You will obey the order by Thai Government.

Others (please specify)

A Company ..... (2)
Company «.-.. (4)

¢ Company ..... At any time when communication facilities
and other necessary equipment are available

D Company ..... Continue to use Klong Toei.

Along with the development of the Eastern
Sedboard Industry, Laem Chabang will be
used as well as Klong Toei.

‘E  Company ..... Not mentioned the specific'year of operation
' shift.
‘A1l the shipping companies have to stop
completely container operaticn at Klong Toel
simultaneously and move to Laem Chabang at
the same time.

¢. Proportion of the cargb handled by your company in Laem Chabang

in case that you shift there:
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(1) You will shift all operation from Klong Towi to Laem Chabang.

(2)' You will devide the cargo_acdording to the shiprbute and

the part of your carqo will be handled in Laem Chabang.
(3} You will obey the guideline shown by the govermment.

(4 Others (pléése specify)

A company - ..... {2)
B Company ..... (1)
. ¢ Company --... (2) Necessary'facilities and equipment

(railway, telecommunication, etc.)
have. to be provided.

D Company ..... RO answer

E COHMPANY ««... {1)

7. Port charge and tariff for container héﬁdling and the total charge
per TEU: ' L '
{1} The. same tériff_system3as-the present one'should-be applied
' and the total charge per'TEU should be equal to the
present price. '
(2) The new tériff'system shqdld bé introdﬁced based on the
cost of the activitiés reqguired. °

{3) Others (please épecify)

A Company e (2Y

B Compéhy:..... ) _

.C Compéhy.;--;.'(Q) Annuéi increase rate of tariff should not
: be high. o

D Company ..... .(2) (tariff for'catainer)

E Company -.... NO answer

8. The mbst favorable site of the unsﬁuffihg:(stuffing).of the Container

in case of the import (export) via Laem Chabang Port:
81 import'Contaiherized cargo; Unstuffing{ §

(1) .Final:cqnsignee-(factoryt storehousé owned‘by_whdlesale
company, etc.) ‘ ' '

(2) Privaté godown near Klong Toei Port.
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(3). Laem Chabang.
{(4) Bang Sue railway container station proposed by the SRT.

(5) oOthers (please specify)

Company ..... (1j

Company ..... {1}
Company ..... C.F.S at Klong Toei

Company ..... (4)

m T a W »

Company +.... (1)
8-2 Fxport Containerized Cargo;. Stuffing.

fl) Shippérs' storehouse.

(2) Private godown near Klopg Toei Port.

(3) Laem Chabang.

(4) Bang Sué railway container station by .SRT.

{5) Othérs.(please specify)

A Company ...-.. (1)

:B. COMPany « ... {1} and (3)
C Company «.... no answer
D Company ..... DO answer
E Company ..... (1)

9.. At.present more . than .90% of the containerized cargo of in-and out-
bound is either unstuffed or stuffed within the customs fence of
| PAT area. What do you think is the main reasons for this ?

{you may choose more than one answer if any)

(i) The P.A.T!s port tariff systen makes it very expensive to
transport the full container load outside of the P.A.T's

area compared to less container cargo transport.

(2) .The transport of the import cargo from the customs fence
" in Klong Towi port is now monopolized by the ETO who does not

have enough number of trailer trucks.
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(3)

(4}

(5)

(6)

Tne BTO's tarlff system makes 1t very expen81ve to transport_

the full ‘¢ontainer load out81de of the P.A. T' area compared

to the leos container calgo.

The cuetoms clearance out51de the custome fonce is

either extremly expensive or involves too compllcated

or 1nefflc1ent procedures : for the customs department.

The full contalner transport 1n Bangkok 15'1nfeasnble

because of the physical restrlctlon ar151ng from the

road structure (e.g., width, clearance helght, allowable

load, etc.) in Bangkok City or in the final destlnatlon

{or origin in case of export):

Other (please specify)

Company . « - ...

company ++s..
COMPany «»»..

COMpany « ... .

for R T =+ B v v A

COmMPany .«

E Company .....

:(1j,:(3)=and.(4):(majex reasons)

(2) and (5) (minor reasons)

”(2)-and {3)

(1)

(1), (2), (3) and (4)  As for (5),

a. right for 1mported contalner transportatlon

b. wrong no restrlctlon for exportlng
container transportatlon because cargo
comes from manufacturers from the outskirt
of Bangkok _

c. traffic restriction for large truck

in Bangkok Clty.‘(6 BM.-9 AM., 3 PM.-10 PM.)

.d. risky unstuffing at the Port

(1), (2, (3). and (4)

unleasonable habits (gate charge, tea money etc.)
higher tariff system for FCL cargo . ° :

1nsufflclent number of vehicles owned by
the ETC {The ETO subcontracts to private

companies with 23% brokerage.)
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APPENDIX II-13 COST COMPARISON OF IL.AEM CHABANG

AND BANGKOK PORTS

1. The Object and Method of the Study

1) The Object

This study examines the benefits of the container terminal which will

become the center of the new port being constructed at Laem Chabang, Thailand.

~In order to examlne the change in the container transportation cost
whlch ‘is caused by using the contalner terminal at the new port instead of
the presently used f30113t1es at Bangkok port, this study roughly compares
the dlfference in transportatlon cost between the case of feeder service to
Bangkok port ‘"and the case in which a main route shlp calls directly at the

new Laem Chabanq port.
2) The Method

The study team drew up 5 cases, using the North American and European

routes as examples, these cases are listed below,

Case 1 (Extension of N. America - H.K.,):

A main route from North America to Hong Kong is extended to

 include Laem Chabang port.
Case 2 (Deviation from N. America - Singaporé):

" Laem Chabang port is added as a new port of call on a main

route from America to Singapore.
Case 3 (Deviation from Faxr East - Europe):

Laem Chabang is added as a new port of call on a main route

from the Far East {(Japan) to Burope.
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Case 4 (Feeder from Hong Kong):

The cargoes are transhipped from Hong Kong to Bangkok using

feeder ships.
Case 5 (Feeder from Singapore) :

" The cargoes are transhipped from Singapore to Bangkok using

feeder ships.

The increment of the container' transportation cost in Case 1, due -
to the primary route being extendéd'tp Laem Chabang port. is compared:with 
the total cost in case 4 which is currently indurred by the feedér trans-

portatibn between Hong Kong and Bangkok.

Then the increase in the container transportation cost which results
by adding_Ldeh Chabéng'Pbrt to the primary route as discussed in Case 2
and 3 is cémpafed with the cost when the éhip doéé not call at Taem

Chabang Port (Case 5).

The outline of the cost compariscn is shown in Fig. III—13~1 to

ITI-13-3.
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2)

The premises for estimating the lana transportation.costs

(1)

2

(3)

Entreport in the hinterland
In estimating the land ‘transportation cost from Laem Chabang

Port to the hinterladd and v1ce versa thL following distances are used.

Ran51t area is located 30 km north of the PAT wharf im Bangkok and ‘the
distance between it and Laem Chabang is about 150 k.

Silom area is located 6 km northeast of the PAT wharf in B.K.K. and

the distance between it and Laem Chabang is about 136 km.

Modal split

The study team .exammed 2 transport modes, road transportatlon and

lallway transportatlon.

In the case of road transportation, 50% of the cargoes handled at Laem

Chabang port are FCL (C.L) cargoes and the other 50% LCL cargoes.

Estimation of tramsportation costs

(i) Transportation by road
° ALl cargoes handled at Bangkok port are trausported by

6-wheel trucks.

All LCL cargoes handled at Laem Chabang port are transported

by 10 wheel trucks.

The average loads on a 6 wheel truck, a 10 wheel truck and

a trailer are 4.2 ton, 8.3 ton and 10 ton respectively.

¢ all FCL cargoes handled at Laem Chabang Port are transported

by trailer.
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3)

(ii) Trénsportation by railWay
° The railway rate is based on the revised fares on March
. 1984

® The LCI, cargoes are assumed to be 50% Class 3 and 50% Class 4,

‘while all CL cargoes are Class 4.

The Premises for Estimating the Container'Tsrminal Costs

At Bafgkok Port, the Port Tarlff charges are used for the termlnal costs.
At Laem Chabang Port, it is assumed that one container termlnal w1th one
berth is 1eased to a private sector. o L _ _
The termlnal cost 15 composed of three 1tems, the deprec1atlon cost for
terminal fa0111t1es, the 1nterest on ths constructlon 1nvestmsnt cost

and the termlnal operatlon cost.
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Fig. 1.13.1

The Study Flow Chart

Laen Chabang Porc and
B.K.K. Port
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——
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Evaluation
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Fig, If.‘1: 32 Method of 'Est:imatihg_th:e'Mérin’é Transportacion Cost

: - | Number of loaded and unloaded { .
Depreciation cost | econtalners: per ship o ‘

| per ship

‘Fixed

cost

Crew cost

Size of a
Container
Shi

Others (insurance,
repairs)

‘Marine
transportation
cost :

L ret emrenee ) Mo

cost

Whoie'tfanshipment'éost
at Hongkong or Singapore

Hethed of Estimating the land transportation cost

° Corrent and future location
of industries . - _
° Container cargo flow in Thailand

Entrepot of éargo |

¥

Bangkok/Laem

Chabang (rail plus roﬁd} (foad)'

e —t

Tfuck'ér'traile:'fé:g:by

’. : ‘ . Ly . . . . .
ETQ s faxe SRT's fare ' - .| Truck or trailer fare®
' by private transporta-
tion company :

private ‘transportation
company frowm the, enterpot |
to ‘the railway terminal

e

B . . 4
Land transportation Land transportation
cost to be handled cost by railway to
at B.K.K. Port L " | be handled at
Laem Chabang Port

‘| Land transportation ,I
cost by truck or. .
trailer .to be handled1

at Laem Chabang Port,
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Fig. 113.3  Method of Estimating the Torminat Cost
{Terminal Cost of Laem Chabang)

Operation Costs. 1

° Administration cost

° Documentation and other miscellaneous Container terminal
"paperwork costs : cost per TEU

Terminél-operatidn and loading/
unleading pladning costs

Container yard cost
° CFS Cdst”

Mainterance shop cost

Number of containers
handled annually at

the terminal

1
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2. The Conditiong for Cost Comparison

1) The premises for theé comparison of marine tranqurtation:costs
(1) The Routes North American Route and'Ehropaan Route
(2) The Ships
(i) North American Roqté Cépacity: 1, 500 TEU _
. Numbex. of crew: 22 members,

Construction cost. ¥ 600 MllllOn

Number of containérs_1oaded/unloaded
at. Laem Chabang Port: 600 TEU

“Age: 5 years

(ii)" European Route _ Capacity: 2,000 TEU
Number of crew: 22 members -
Constfudtioh'coét‘ | 875 Millidh

-Vumber of oontalners loaded/unloaded
at Laem Chabang Port: . 800 TEU

Age: 5 years
(iii) Feeder ship Capacity: ‘400 TEU |
Number of crew: 22 members
' Cohstruttidn'cost: B 160, Million

Number of ‘containers- loaded/unloaded
at Bangkok Port’ 500 TEU

Age: 10 years
(3) Method of ship depfecatidn- Residuai value: 10%
' Straight lipe:. 15 years
(&) Finance of éhip-bohstruction

The flnanc1ng method is assumed to be similar to the method used to finance

the planned sh1p bu11d1ng in Japan, whlch is an ordlnary procedure to

subsidize the establishment of the mordern commerclal fleet in Japan.
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TABLE 1I-13-1 SHIP CONSTﬁUCTION FUNDS

Sou;ce of Funds Interest Rate Term of Loan
Japan Development Bank 60 (%) 7.3 (%) 3 years grace
' . Repayment in the
following 10 years
City Bank 30 8.4 Grace during the
shipbuilding period,
repayment over the
following 8 years
Owned Fund 10

.Payment is to be wade at the end of -the year.

(5} AsSumed'voyage Days

Case - 1

North America €— Japan

w ¢

(8 days)

The increase in sailing days

The increase in mooring days

The increase in voyage days

IT

(1 day)

Sﬁ;lwééiﬁg Hongkong

(3.3 days)

A4

Laem Chabang

(1 day)

6.6 days

1

day .

7.6 days
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~ Case = 2

: Lo - - (1 day)
North America <&—> Japan g —iotrem—iLe e #» Singapore

(8 days) ////////// _
..(SIdayS) : éZ/// o (1.8 days)

o Laem Chabang
- (1 day)

The 1ncrease in salllng days 1.8 days
The'lncrease in mooring days 1 day

The increase in voyage days 2.8 days

Case - 3

Far East (Japan) ”___Eﬁ_gé‘??i,31ngapore <E——~—_ﬂ3= Europe
(8 days)

(8 days) (1.8 days)

‘Laem Chabang

(1 day)
The increase in sailing days - ~. 1.8 days
The increase in mooriﬁg days . .1 day
The increase in voyage days 2.8 days

Case - 4 (Feeder service).

(1.5 days) (3.3 days) (1.5 days)
Hongkong =~ «<=——=> B.K.K. Port

(3.3 days)
Sailing days 6.6'da§s
Mooring days - . - 3.0 days
Voyage days ' 9.6 days
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Case ~ 5 (Feeder service)

1.5 days N 5 d
( ys) (1.8 days) (1.5 days)

Sincagapore > B.K.K. port
(1.8 days)
Sailing days 3.6 days
Mooring days - 3.0 days
Voyage days 6.6 days

Note: The carga handling speeds of a main route ship and on

a feeder ship are 40 TEU/hour and 20 TEU/hour
respectively.
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3. Estimation of the Marine Transportation Costs
1) Marine Transportation Unit Costs

(1) Fixed costs L S = l : '
. o - - . PR o
TABLE ITE-13~2 ‘FIXED COSTS (Unit: B Million/year )

Ship Capacity - 500 TEU | 1,500 TRU 7,000 THU
Depreciation cost & | o P 1%
shipbilding interest 20.2 114.6 . . 152.7
Crew cost 4 - 30.5 . 30.5 30.6
Others (1nsurance,. ‘ : : S
repairs, etc.) 5.1 . 12.9 : L

Total N . 55.8 . 158.0 157.3

(2) Variable costs - o S
' : ~TABLE: T11-13-3 VARJABLE COSTS

Ship Capacity 500 TEU - | 1,500 TEU _ 2,000 TEU
Fuel expense . . 1 . _
' sailing 213.9 299.0 361.6
mooring 8.5 12.7 14.5
Operation cost at’ 2.6 or 2.2 - o
Hongkong or Singapore : ) .

*1 ({thousand bahts per dav) *2 (thousand bahts per TEU)
Speed is assumed to be 18 knots, o : o

2) Calculation of Differences

(1) Between case 1 and case 4

TABLE I1I-13-4 “VOYAGE PERIOD
. ‘Case 1. , . . .+, - Case &
(Fxtension of N.America-> (Feeder from Hong Kong)
Hong Kong)} net increase in - :
Voyage days

" Total beagé dyas

Sailing days. _ 6.6 (days) T : 6.6 (days)
Mooring days ' 1.0 : 3.0
Total 7.6 9.6
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TABLE TIT-13-5

MARINE TRANSPORTATION COST PER TEU

(Unit: B thousand/TEU)

Case 1
(Extenqlon of N.America —~ Hong Koug)

Case 4
(Feeder From Hong Kong)
Total ¢ost

Fiked_Cost

Variable Cost

Total

Net increase in cost
5,483 |
8.793
14,276 % 14.3

2.963
8.451°
11.414 = 11-.4

(2) Between Case 2 and 5

TABLE

T11-13~6 VOYAGE PERIOD

(Deviation from N.America—>Singapore)

:Case 2

Net imcrease in Voyage days

(Feeder from Singapore)

Case 5

Total Voyage days

Sailing days

Mooring days

Total

1.8 {(days)
1.0
2.8

3.6 {days)
3.0
6.6

L11-13-7 MARINE TRANSPORTATION COST PER TEU

TABLE
{Unit; ¥ thousand/TEL)
Case 2 {600 iLU/Sh Case 5 (500 TEU/Ship J
(Deviation from N.America—> 1ngapo:e) {Feeder from Singapor
Net increase in cost Total: _cost
Fixed cost |. 2.020 2.019
Variable 0.918 3.831
cost
Total 2.938 2.9 5.850 % 5.9
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(3) Between Case 3 and 5

TABLE ITI~13-8 VOYAGE PERIOD

‘ Case 3
(Deviation from Far East-“Europe)
Net increase in Voyage days

Case 5 _
(Feeder from Singapore)
Total Voyage day

Sailihg days -

Mooring days

Total

1.8
1.0

2.8

3.6
3.0

6.6

"TABLE ITI= 13 9 MARINE TRANSPORTATION COSF PER TEU

(Untl, Bthousand/TEU}

Case 3 (800 iEU/Shlp)
(Deviation from Far Eastthurope)
Net increase in cost

Case 5 (500 TEU/Ship)
(Feeder from Singapore)
Total cost:

Fixed cost

Variable
cost -

Total

1.893

.831

S 2.7245 2.7

2.019

3.831

5.850 =.5.9
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4., Estimation of the Land transportation cost

1) Road Tranonrtation-Cost
. The f0110w1ng table shows the road rransparLdtlon cost from Bangkok
Port and Laem Chabang Port to the Silom and Rang Site Arca.

The 1oad transp01t1t10n costs are caleulated by depreciation cost,

perbonne] cost and fuel cost.

. TABLE 111-13-10 ROAD TRANSPORTATION COST

(Unit: B/TEWL

Silom Area Rang Sit Area Note

Bangkok Port ' ' 179 o 1,786 Truck

L.C.L
Laem Chabang Port

. 1,198 1,360 Truck
Laenm Chabang Port
1,255 1,432 “Trailer
C.L.

2) Railway Transportation Cost

The foilowing table shows the transportation 60$t.between Laem
Chabéng‘Port and the depots (the Silom and Rang Sit Areas), using the
railway between Laem Chabang and Bang Sue and roads from Bang Sue .to

the depots.

‘The railway transportation costs are estimated by SRT's tariff.
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Table TI~13-11 The Rail Transportation Cost

(Unit; B/TEU)

: . ~Silom Area | Rang Sit Area Note
Laem Chabang ~ Bang S 12 ‘ s
e na g g ue. _1,31? | 1,312._ Railway
LCL | Bang ‘Sue — Silom Area o 241
Truck
Bang Sue - Rang S5it Area 311
Total : 1,553 1,623
Laem Chabang Bang Sug . | lf349 1,349 - Railway
CL | Bang Sue - Silom Area : ' 224 ' ' 11 Tractor &
. _ ‘ : Chassis
Bang Sue -~ Rang Sit Area B ' . 283
Total - | 1,573 1,632

#* Including handling Cost:at’Bang Sue station.
-~ 3)  Summary of the. Transportation Costs- _ .
From Tables II-13-10 and II~13-11, the sunmary of container land

transportation cost is.as follows.

Table 11-13-12 Container land transportation cost per TEU

(Unit: B/TEU)

1 Road ‘transportation cost Railway transpoertation cost
Ldem ¢hébang Bangkok . | Laem Chabang
Port. Port . ‘Port
Silom Area 1. 1,227 179 . 1,563
Raug Sit Area ' 1,396 - 1,786 1,628
Silom Area L : : '
Ran Sit Area _average lf3l2 483 1,696 .

‘NOTE: Ratio of CL/LCL=1.00
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5. - Estimated Container Terminal Cost

1) Composition of the Terminal Operations Cost

The composition of the terminal operation cost is as follows.

Table TI-13-13

The Composition of the Terminal Operation Cost

ftem

Content

Adminiscration Costs
Documentation Cost '

Planning for Operation Cost
Container Yard {C.Y) Cost
Container Freight Station (CFS)

Maintenance Shop, Work Cosg

Personnel expenses for the general affairs and security staffs.
Fuel and electrictly expznsas for cargo handling acrivities,
rent for a terminal with necessary facilities.

Personnel expenses for staff who prepairv and process the -various
kinds of document necessary fer loading/funloading and receipt/detivery
of container cargo.

Personnel expenses for staif who make the loading/funloading plans and the
receipt/delivery plans for containers, and its yard controle, etc.

Loading/unloading staff expenses, container handling equipment drivers
expenses, other C.Y. labour expenses, depreciation, repair and fuel
expences for container handling equipment.

C.F.5, labcur expenses, depreciation, repair, and fuel expenses for carge
handling equipwent.

Expenses for the concainer and container handling equipments maintenance
staff. ) '

2) Terminal Personnel

The distribution of terminal personnel is planned based on the example

of a terminal in Japan.

Table ;1‘13"]4 Terminal Personnel

K Officers Workers Total
Administration 10 . 4 14
Documentation 12 . 12
Operation and Planning 20 20
C.Y.Work 47 ' Y
C.F.S. Work 6 14 20
M.5. Work 4 | 36 40
. Total 52 - 101 | 153
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3) 'ThefNQMbér of Main Cargo Handling.Méchines in the Container Yard

Gantry Cranes; 2,

“Transtainers;

Trailers;

4) The Number of Main Cargo Handling Machlnes in C. F 8.

3 ton Fork 11fts 5

5) ' Other Expenses

Supplles and. mlscellaneous expenses.

B 7065, OOO/termlnal month

1

(based on the actual flgures at a termlnal in Japan)

6) Dépreciatibn Expenses and Priées:éf_ﬁandling‘Maéhiﬁes'

‘The déﬁreciatibn periods and the, fesidual valie ratios of'the‘

cargo handllng wachines are assumed to be the same as the legal raLes

in Japan.

Table  TT-13-15 The Depreciation Periods ‘and the Residual Value Ratios

Cargi:handling

Price .
(¥ thousands)

Depreciation .

Residual

equipment “Period {(vears) Value Ratio:
‘Transtainer 150, 000 N 0.1
Tractor 9,000 5 0.1
Chassi 1,800 4 'O.i
Forklift 3,600 4 0.1
Gantiy Crane 700,000 15 0.1
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7) " Fuel and Répdif'Expeﬁses for Cargo Handling Macﬁinés

(Including miscellanecous expenses)

The calculations for fuel and repair expenses were made based on

actual figures in Japan (Transtainer type)

Fuel ‘¥ 3,040,100/terminal-month

Repair B 2,552,000/terminal -month
Total B 5,592,100/terminal month

{Per TEU B 55.9)

8} Terminél Rent

Interest on construction financing is 4.02 for 60% of the total

construction cost and 14% for the rest.

Table I1-13-16 Principal and Interest Installments

'_Cons“‘t“:‘éi"“ €x0.6|Cx0.4 Degzgiztio“ *A
: ‘ : QLB gyl (M-8 {vear) (rh #)
Boundaries‘and slope protection 41.0 15.5] 15,5 50 2,895
for reclaimed ‘ _ _
Quay ‘structure 247.5 123.81123.7 50 23,106
COntainéf yard pavement 61.3 30.71 30.6 10 9,651
Container:freight station 75.0 37.50 374 35 7,313
Office and other building 26.0 | 13.0| 13.0 35 2,563
Lightingﬁ installation 29.0 14.5 14.5 15 3,620
ﬁtilities 19.3 9.7 9.6 .10 3,036I
Total 489.1 244.7)|244.4 52,157 |

* A; The annual principai and

interest installments are all the same
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9) 1he Personnei Cost . _
~ The Personnel costs are calculated based on actual figuroa in Japdn
and theé Report on wages (published by the Japanese chamber of commerce in

Bangkok) .

The average pcrlod of employment is 5 years for a 1abour and LD years
for an officer, and average educatlon 1evel for an Otflctr is the Complgtlon
of a vocational school course, _ '

The personnel costs are calculﬂted as fOllOWS,

Worker; B 3, 700/month '

Officer; B 5,600/month

10) Calculatlon of Termlnal Cost

The terminal cost is calculated based on the factors in precedl1g

Section I and precedlng paragraphs 1) - 9.

Table IT-13-17 ‘Container Terminal Cost

(unit;.B thousand} ~

_ Cost
Administration = 5,182.2
Ddcumentation : - 67,2
Operatlon and Plannlng ' - . 93.0
C Y L : :

ontainer Yard _ : 1,964.0
Container fright station ‘ 112.4

' Malntenance shop _ . : 155_é
Total =~ o ] 7,574.4
Per TEU (loaded gontéiner} . . %0.91

* Nﬁﬁber of containérs haﬁdled per mbnth;:8330 TEﬁ
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2) Terminal Expenses at Bangkok Port

‘The terminal cost at Bangkok Port is calculated based on the Bangkok
PorL LarLfo, excluding items such as chamel dues, tug fee, piletage, which

cap be treated as approximately common costs because they will be charged
. any way in both cases,

Table TI~13-18 port Charge per TEU
(Unit: B TEU) -

Ttem
Charges against Shipowners
a) Wharf Rate _ 16

b) " Rent 80
Charges égainst Consignees or Importer

Import Cargoes

¢) Landing Charges : 777
d) Handling Charges 711
e) Rent for Import Cargoes . 199
Export Cargoes '
£) Quay Dues 27
g) Handling Charges 356
h) Rent for Export Cargoes 68
i) Stuffing Charge 200

The'fESult is as follows. :
Expenses for import cargo; 1,700 ¥/TEU
Expenses for export cargé; 700 B/TEU
The average expenses for on even balance of import and export cargo is

as follows. :
(1,700 x 250 + 700 x 250) + 500 TEU = ¥ 1,200/TEU

5) A Comparison of the Terminal costs at Bangkok Port and Laem Chabang port
The terminal costs per TEU at both ports can be sumerized as follows.
(Based on the calculations shown in 1), 2))
Laem Chabang Port : ¥ 760/TEU
B.K.K. Port ¥ 1,200/TEU
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6.

The costs were compared

The Cost Comparisons

using the results

The comparisons are presented as follows:

obtained in Sections 3V5.

II-13-19 Cost Compéfison (case 1 aﬁdfcase 4)

Table
(Uﬁit; Bthdusand per TEU)
(Case 1) _ (Caae 4)
Ext f N.Am
(4: SDE;OH ° erica (Feeder from Hong Kong)
Net increase cost
Marine trnsportation 14.3 11.4
cost '
Land transportatlon . 1.4 0.5
cost (1.7)
Terminal cost 0.9 1.2
Total 16.6 (16.9) - 13.1

......

Table!

(Unlt, Bthousand per TEU)

(Case 2)

'(Dev1atjon from N. Amérlca

.(Case 5)

(Feeder;Ffom Singapore)

Marlne transportatlon
cost

Land transpertation
cost '

Terminal cost

Total

-~ Singapore)

2.9
1.4
(1.7)

. 0.9

5.2 (5.5)

5,9
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Table 11-13-21 Cost Comparison (case 3 and 5)

(Unit; Bthousand per TEU)

{Case - ) {(Case - 5)
(Deviation from Far East->BEurope) [(Feeder From Singapore)

Marine transportation : L 2.7 5.9
cost ) .

Land . transportation 1.4 0.5
cost (L.7) ‘

Terminal cost 0,9 : 1.2

th_al L5.0 (5.3) . 7.6

()5 Rail transportation cost,

From the results of the comparlsons the following couwclusions are

drawn.

° As is predicted by some shipping industry, marine transportation, experts,
if there are 500 or more TEU of containers ta be loaded on or unloaded off
a vessel, it is preferable to have 1,500 or more TEU capacity primary route

salllng off the Gulf of Thailand call dlrectly at Laem Chabang port

rather than to transhipping the containers using feeder ships.
Laem Chabang port could be equipped with sufficient facilities to handie

the expected future increase in carge volume, while Bangkok port has

no space for expansion.
In this study, the costs of the waiting time which a ship has to

endure due to congestion at Bangkok port are not included

in the comperison one. Therefore, the actual cost of using Béngkok port
will be higher than the figures estimated here. So that, it is necessary
‘to study for waiting time of container ships at Bangkok port in the final
report. | ' .

In this study, only the North American route aﬁd'European route arc
examined in the calculations. Howsver, as the_Australian route is similar
~in Iength to the North American route and as the Middle East route branch
out from the European route, it would be easy to derive similar reéults for
‘these routés_as well, provided the capacity of the ships and other premiées
afe'kept the same. _ '

“In this study, traffic congestion or the roads behind Bangkok port is not
taken iﬁtoﬂaccount'at all, As many industries in Thailand are affected by
-the fraffic‘cdnditibns in the city of Bangkok. But for the eastern area of
‘Bangkbk, ﬁheré;pl&nts-and offices are concentrated, the traffic cost will

“be ‘much lower since the cargoes going to and from Laem Chabang port can avoid

the traffic cohgestion inside Bangkol city.
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11-14 Sﬁpdy Team's Opiniong Concerning the Comments by Transportation

and Port Working Group {(7th November, 1984, Bangkok)
1. Comment:

Transportation considerations are accepted by the Port Working
Group.

2. Comment:

Port Layout Plans (Short-teim and MP) are acceptable to the
Port Working Group;

3. Comments:

A number. of preliminary design concepts have not Been thoroughly

analysed, these include:

{a) Breakﬁater sections

{b) Wharf sections (typical)

{c} Dredging problems and requirements

(d) Effect of subsurface conditions on offshore structural design

{e) Sources of materiais

However, the cost estimate is quike conservative and since the above
items will be optimiéed'in the concurrent detailed desiqgn, there is

" no point to make modifications in the study.

Answer:

‘Please refer to the following sections in the Final Report for the

above-mentioned comments in Item 3.

(a) Breakwater section (Fig. I1.6.3)
.(b) Wharf section (typical) (6.2.1 'Berthing Structures)
 (0). Dredging problems and requirements (6.3.2, 3) Dredginé)
(a) Efféct of subsurface conditions on offshore structural design
{(6.1.3 Subsoil Conditioﬁs)

(e) .Sources of materials (6:3.1, 2) Construction Materials)
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Comment:

The statement ln Lhe report that there are no SLgnlflcant storms in
the Gulf of Thalland should be reviewed in 1lght of the 30 yodr record

of storm tracks.

Answer:

Please refer to 6.1.2, 3) Wind

Commengg:'

Probably the most important function of the study as related to port
facilities is the analyses of throughputs. Tthe wedian projections
used by JICA for. Bangkok throughputs are not unreasonable, however,

what is qUesEionablé are the following assumptions made in the report:—

(a}) _That the Laem Chabang functlon w1l] be to selve the demand over-
flow from Klong Toei after the Klong TOEl capac1ty 1s reachod
ThlS assumes a Klong Toei attractlon prlorlty whlch contradlcts
the report statements of Laem Chabang s attraction advantages

over Klong Toel,

(b) That the maximum containerihanﬁling capability/éapabity'ét
Klong Toei has'élréédy been feaéhed (ét 37?;000 Eoné/bérth-per '
year). This-is simpij not:so It is'obvious that the cargo
handllng capacity of the 5] berth Klong Toei contalner port can

be drastically 1mproved by- '
(1) Providing adequate_Container'GanEry Cranes
(ii) Regarding the Container Yard + equipment
(iii)  Allow for a wore efficient handllng and clearlng of full

contalners.

Answer for (a)

We don't agree to the opinidﬁfby the”review group that the;ééigoﬁ

estlmatlon method contradlcts the result of the transport cost

Lomparlson. "Laem Chabang 8 attractlon advantages over Klong Toel

are malnly derlved from the’ follow1ng conclusmons
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(1) _The~C0mPéri80n of the container transportation cost in case. of
two ports described in Appende I1-3 shows that Laem Chabang,
:port can be advantageous and attractive for such major container
routes as Furopo FA and the U.S. ~EA in whlch the cargo volume is
ilarge enough to assign or commission relatlvely larger vessels.

It does not necessarily imply that Laem Chabang Port is advanta-

geous for all routes.

(i1} Furthermore it was assumed in allocating the cargo to the two
ports that the existing facilities in Klong Toei Pport should
be utilized as they are in order to minimize the initial invest-

ment in Laem Chabang.

Answer”fdi (b}

.The stﬁdy team agrees that it is necessary to make effort to'improﬁe

the bpefation in Klong Toei Port because the present container Operation
is quite inefficient. But as described in the report there exist
_several fundamental factors which made this improvement difficult.

Fdr example, vessels larger than 15,000 DWT cannot enter the Chao
Phraya River. 'The marshalling yard wide enough to enable the effici-
'ent'cdntainer'operation camot he secured behind the containex berth:
The inbound Container transpbrtation is monopolized by the ETO and

only a.few'steam iines.have been traditionally allowed to occupy the

‘most- favorable vard for their container handling.

Thé increase of the.héndling capacity -at the terminal aggraQates tﬁe
traffic congestlon in Bangkok. Furthermore the increase of the handl-
IJng capaC1ty in Klong Toei influences against the decentrallzatlon of
Bangkok which is one of the national policies.. Therefore even if the
imprdvement of Klong Toei may be attained to some extent, the drastic
incréa$e of handliﬁg capacity is neither plaﬁsible nor desirable.
Bésed on the evaluation of Klong Toel capacity made by the several
.previous stu&ies, the paét throughput and the discussion with the
stéff-of the'P A.T. and MOC as described in the sectoral report 11-8

and I1I- 9 the capac1ty was dlClaed

Although thlq method may not be rigorously accurate,_the Study Team

stitl malntalns that thls assumptLon is reasonable enough to estimate

the cargo volume at Laem Chabang Port.
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ggmﬁenti
JICA has stated that 1.2 million tons/bexrth/annuin can be achieved at
Laem Lhdbang This is on’ Ehe high side - espeéially over the first

several years of operaflon.

Answer:

As shown in the foliohir’iq'figures, the assumed annﬁa]__ th:roughput per
container berth is nét a higher v'alue_ at all. By planning efficient

maintenance of handling equipment and training of thé operators beéfore

‘the commencement of operation, this ‘throughput can be easily attained

in Théli-land. once the _hljge invéstmént‘_'is decided for the breakwater,
channel and container berths,"the h'énmihg Capacity Of the gén"cry crane
should not hecome the ‘critical element for the totaJ. port throughput

if the Thai side is- still skeptlcal -about the handllng capaCLty, wo
cranes for @ach berth should be equlpped as orlqlnally proposed by

the Study Team in the Tnterim R’éport_and the Proqress Report {1I)-

5 . iMEAN_IZ.Dl :
3 4
Z C
£
o 2
[L13 .
T ¥ L :r T _-.'.l Tty T ¥
1012 1416182022 2.426283.03.234
" TONSIANNU {x10° TONS)
|
Annual ‘i’hrouﬁbuf per Berth
{Kobe Whart Authority, 1982, 1983)
1 .
6- |
: - B H ’
3 _ | IMEANHM_)
21 <41 :
T |
£ 2 !
wl 27 ! .
m | . 1 ] . : - ‘
"1 l | .

80 80 100 110120 130140 1501601?018019020‘0 210220

———&= TEUJANNUM (x10® TEU)

Annu.ai T_hrﬁughput Per Berth
[Kobe Whart Authority 1982, 1983)

iI_% 220



Comment:

.The:container'traffic split between Klong Toei and Laem Chabang should
‘be analySéd:based on relative economic attractions to shippers and the
bexth regquirements at Taem Chabang as well as Klong Toei improvement
programs. should be adjusted accordingly to optimise benefits from

- expenditures..

Answer:

In general such theoretically rigorous approach as mentioned by Thai
side”is_qqite a reasohable'method to decide the allotment of cargo to
se&e#al ports. Howeﬁer,.we have to clarify, fdr'tﬁis purpose, the
present. and future container cargo flow in torms of commodities,
routes and’origin_destinatién, of which information doesn't exist in
Thailand fqr the time being. The survey for the container carge flow
itself will require an extraordinary amount of work which is not

inélhded within the scope of the present feasibility study.

The xehabilitation_proéram in Klong Toei Port has also to be investi-
gated espééially for the new layout, its cost and the present privilege
of the shipping and transport agencies. It is practically impossible
to inveétigate these matters at this stage of the study, and it doesn't
seem td be favorable from the viewpoint of the national interest as

explained in S(b).

Comment :
The breakdown between foreign and local currency portions of the port

develophent.costs is unbalanced and should reflect a higher foreign

component.

Answer:
Please refer to 7. Investment Cost, Summary and Recommendation, Main

Report.

IT - 221



Comment:

The assumed dimensions of the ships of the 2,000 TEU class are on the

high side.

The Study Team's Comment.::

The'Study Teamﬁprbposéd.the.ship iength based on thé statistics on
the shi? dimension as“shqﬁh in the:foliowing figufe. Adccording to
this, the assumed length' is not excessively bi'g': by any means.
Furthermore, it shdu'lﬁ be' avoidéd that the usage of the berth is
limited Simply because: the berth is not wide enough to accommodate

entering vessels.
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10,

Comment:

If voyage ~ length for the wmain line véésels'is extended and schedules

have to be kept,'dost per day (or perglot) changes.
Answer:

Some two or three days increase in one voyage is not critical.

~Becausé¢ container hoxes are temporarily stocked more than averagely

two or three days in a port and in case of transshipment at Hong Kong

or'Siﬁgapore the storage duration is also longer than three days in

average,
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