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1.3 : lrends 0!‘ Contamerlmllon in the World,
' - Particularly in Asna and the Pacific Region

1.3.1 Trends of Global Cdlitailtei'izalioil

.(I) ~ Container Traflic

" According (o the 25th edition of the "Containcrization International Yearbook”
(CIY), the container traffic at a global scale in 1992 had been, with a growth of 7.6%
from the previou‘s year and reached to 100,734,472 TEUs thiough 350 ports in the world
against 93 /645,989 TEUs for 1991, The Table VII-1-3-[ and 2 show the container traffic
in 1992 by country and by ports respectively. From the said tables, it is observed that the
major national pt_xrl’s playing key terminals of international shipping lines of container
trhnsp_o:t and strategic role of national cconomy as gateway for tfnnsshipmcnt of cargoes
have handled more than one million of containess in TEUs.

Table VII-I-3-1 _World container Traffic of 1992 by Country

Rank Country 1992 (TEU). Rank © Country . ] 1992(TEU)
-1 USA America 16 741,880 31 New Zealand 554,566
2 |Japan . 8,035,101 32 | Sweden 517,176
3 |Hong Kong 7,972,235 © 33 |Pakistan ‘ 510,017
4 Singapore 7,560,000 34 jPortugal - 467,864
5 | Taiwan - - 6,178,870 . - 35 Turkey : 458,691
6 UK . 4,378,817 © 36 . | Denmark ' 431,138
7 Nethertands 4,200,587 - 37 Mexico . 197,782
8 | Germany 3,601,904 38 - | Cyprus. 357,948
"9 " |South Korea - 2,151,006 39 Argentina - : 342,000
10 |UAE : C 2,506,422 - 40 | Eire : o . 340,708
1L Belgium ] 2,399,239 41 - | Fintard S : 339,714
i2 Spain . ] - 2,246,890 42 Malta ' : © 291,754
13 | haly 1 1,890,961 43 . | Panama 3 o 288655
14 | Australia 1,833,648 44 | Chile . 288007 ¢
15 Pyeito Rico 1,612,958 45 | Costa Rica . 277,386
16 Indonesia 1,329,365 46 Honduras 203,400
i7 Thaitand 1,312,604 47 Jamaica © 189,213
i8 IFrance 1,301,881 48 - | Coted'Ivoire 188,728
19 | Canada - 1,269,580 49 Kowait - 186,643
20 PR China . 1,240,509 ‘50 Moroceo 182,242 .
21 Malaysia 1,218,339 51 {lectand : 177,781
22 Philippines 1,157,912 - 52 | Canary Islands - V71,221
23 §Saudi Arabia = . 1,153,761 53 | Nigeria ‘ © 169,435

.24 South Africa - - . - 888,989 54 Bangladesh : . 160,000
25 |Egypt 769448 - 55 - | Guam . - 146,947

" 26 |India . - 760,887 86 Peru ‘ 146,360
27 Brazil : 738,945 87 Norway 140,235
28 . | SriLanka : 676,041 58 -YKenya 135,324

C 29 | Greete ' 645,050 5% {Colombia 118,649

“ 30 - |israel 5 T 610,258 60 |Oman 115,717

- Note: World Conzainer traffic recorded total 100,734,472 TEUs, which iaclude other countries below

ranking 60 are recorded 2 547,065 TEUs in total.
Source: C1Y
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Table ViI-1-3

-2 World Comainers Traffic_of 1992 by Porls

1092 (TEU)

Rank | Porl 1992 (TT:U} | Country Rank | Porl Country
1 {¥eng Kong | 7,972,235 |Heng Kong 21 | Manita 1,157,912 | Philippines
2 |Singapore 7,360,000 | Singapore 22 | Seatile 1,151,000 . fUSA
3 |Rotterdany 4,122,782 | Netherhands 23 | Tacoma 1,101,000 JUSA
4 |Kaohsiung | 3,960,518 | Taiwan 24 | Nagoya 1,097,986 | Japan
5 |Busan 2,751,006 .| South Korea 25 | Tanjung Priok 367,509 . | Indoneésia
6 [Kobe 2,608,272 | Japan 26 |lakbh 847,252 - | audi Arabia
7 {Los Angeles | 2,289,038 JUSA 27 .} Hampton Roads 830,256 [USA :
8 . |Hamburg 2,268 481 {Genmany 28 - | Charléston 304,373 JUSA.
9 |New Yoik : | 2,104,055 |USA 20 ] Algecinas 1 780,336 | Spain
10 |Keetung . . ] 1,940,587 |Taiwan 30 {Le Harve 746,388 | France
i1 | Yokohama 1,886,789 | Japan _ 31 | Pori Kelang | 677,588 | Malaysia
12 1Antwerp . - 1,835,595 | Belgium " 32 | Colombo 676,041 _{8ri Lanka
13 |Long Beach | 1,829457 |USA 131 I Melbourne 658,797 { Ausiralia

- 14 | Tokyo 1,728,548 | Japan - 34 | Honolulu 656,221 {USA
15 |San Juan 1,567,840 |Puerio Rico 35 | Osaka 617,184 |Japan
16 |Felixtowe 1,542,551 |uUK 36 {LaSpezia 595,738 {laly

17 " |Dubai 1,481,807 - | UAE " 37 -{ Durban 459,730 { South Africa
18 |Breren 1,315,191 | Germnay - 38 {Sydney 552,186 | Ausisalia
19 |Bangkok 1,303,308 | Thitand 39 | Zecbruges 547,757 | Belgium
20 |Oakland 1,287,379 | USA 40 | Montreal 537,256 |Canada

Ranking of contaier teaffic through major ports of neighbor countrics and Asian countries

after 40 are as follows,

1992 (TEW)

Rank |Poxt 1992 (TEU) | Country _| Rank | Port Coualry
43 [ Miami 519,954 | USA . 66 | Tanjung Perak . 328,012 ] Indonesia
47 |Santos 494,763 | Brazil 71 | Taichung 277,765 | Taiwan
62 |Buenos Alres 341,992 | Argentina 72 | Puerto 1imon 277,386 |Costa Rica
63 |Shanghiai 330,000 | PR China 78 | Yalparaiso 246,842 | Chile

Sourcer C1Y

In gencral, at a global scale of container tsaffic the trend is towards growing and
“keep on grOxf.ring‘. This is due to the fact that the convenienice by containers transport for
. door to door déiivcfy and collecting services with minimum damages and loss of cargoes

‘arc now being recogm?cd and their scrvice quality and business ficld are being 1mprovcd

‘alot.

At present, 23 countries are handling more than a miliion of TEUs units a year. it

is' obvious that the container traffic through major 230 ports of 60 countrics have

~increased on average 7 % between 1991 and 1993. In the Asian countries the growth rate
:'h?ivc been highest among regions and shown around 19 to 30 % in’crease: The ports in
USA have an average growth rate of 7 to 7.6 % and in the Latin Amencan countries its
growth rate has been 10 to 30 %. It is expected thqt the general cargoes will be
transporicd further by containers atnong continents of Asia, Africa, Burope and Amcrica. :

“The progress of containerization lhroughout the world is an ovcrwhc!ini’ng trend
in the shlppmg world, and the annual growth ralc of con!amcr ‘tealfic avemg«.d as high as
9.0109.5 % in the recent § years,
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The container traffic in the region wide from 1993-1994 is summarized as

foll'ows:-

a. United Stites of America

Obviously, the country rankcd first is the United States of America (USA) and
continucs to have the leading role with an average growth rate of 7.1% between 1991 and
1992,

The list of Noith America's ports is led by Los Angeles with 2,289,038 TEUSs,
Long Beach, 2.200,000 TEU followed by New York/New Jersey port with 2,104,055
‘TEUs and Oakland 1 ,300, 000 TEU. Positions have not varlcd from onic year to the other.

b. Buropean countrics
England had ranked sixth with a 7.1% growth rate from 1991 to 1992,

The Netherfaids made a breakthrough and reached 4.2 million TEUs. They are
followed by Germany with 3.6 million TEUs. Belgium and Spain are struggling between
the eleventh and twelfth posrllon with a sligh difference bciwccn lhem but the former
kept on moving forwards and Spain nndcmcnt a slighl fall of 1%.

c. Cemral and South American couniries

1)} Voluime between Latin Amnerica and USA

Accordin'_g to the Journal of Commerce Trade Information Scrvice, the im'l"ﬁ_c
volume of containers between USA and Latin American countries in 1991 and 1992 were '_
as fol!ows; I : ' '

Exporl from Latin Amenc'\ to USA were 692 S84 TEUS md unpomd from USA' -

584,286 TEUs in total of 1,276,870 TEUs in 199{ ‘and m 1992 il was 8§27, 703 and -

685,360 in total 1,513,680 respectively, which were about 15 % of the total traffic

volume of containers handled through USA and about 31% of total traffic through Latin .
Amencm Covintrics. The trade with containers between lwo continents have mcnascd to
18.55 % belween 1991 'md 1992, '

2) South American Countrlcs
~In South American countries, first is the port of San Juan de Puerto Ru,o wnh
1,576,840 TEUs, Ieavmg Saatos and Bucnos Aires far behind with 494,763 TEUs and
341,992 TFUs rcspccllvcly Ports m Brazil have a total confainer traffic of 738 945
TEUSs. The ten major ports involved i in this region reached 3,718,175 TEUs.

- Argenlina;w:\s ranked at 39 in the world container traffic with 341,9_92 TEUs in
1992 cecord and kept constant growth with the views of a modern port or of a port under
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a modermzahon process with the aim of ‘\llr’lcimg more traffic, closely related to forugu |
trade. (Refer to section 3.2 the port of Bucnos Ancs h'mdluj %’12 68] TEUs in |994)

d. Containerization in Asian Counlrics and Pacific region

1) Asian countries _

Last 10 years, the container teaffic in the Asian countrics particularly newly
industiialized countries like Hongkong, Singaporé Korea and Taiwan have increased
about 2 to 3 limes.

" The mfﬁc vo!ume froma’(o Asian region have shared about 60% of the global
container teaffic volumes as of 1993-1994.

The leading container terminals port is Hong Kong with 7,972,235 TEUs, which
is fo!lowed by Singapore with 7,560,000 TEUs. The pott of Taiwan, Kaohsii}ng ranking
at 4 and Keelung pouts ranking 10. The top ten ports inthis regton dre estimated to handle

total of 32,868,455 TEUs in 1992.

Singaporc_did not stop its evolution, however it experienced a lower increase rate
of 19%, with 1,206,000 TEUs. This country is followed by Taiwan being ranked at fifth
with a growth r_atc_ of just 0.8%;

In the case of Phlhppmcs which ranked al 22 in 1992 and handled a traffic of
1,157,942 TEUS

2) C1s‘;cof Jzip'mcsc ports .

cL C{)nnmcr cargo in Japan has been increased at a remarkable growlh rate of 12to-
: l4% per y ar durmg 1990-1992. The containes cargo volume is more than 125 million

* tons per annuim cquwalenl to 8,935,101 TEUs in 1992, which was the second largest

- after USA.

For a long time the majority of cargo has been handled in the 3 largest Japanese
3 b'lys (Tokyo Bay, Osaka Bay and Isc Bay). It is ¢stimated to handle about 10 million
TEUs al these three bays by 2000. However lately other ports located outside the 3 bays
a\c been i incréasing their shares as economic activities becomes more decentealized.

1) Container traf! fic through poris in Asian countrics -
Out of 10 \&orld top potis 6 ports are locat:.d in Asian countries. Smcc lhc Asnn |
countries are formed in the archipelagos countries and sea transpoitation have been the
essehtial and practical micans of communication. Singapore, Hong Kong, Taiwan and
Malaysia are located geographically at the teansshipment of the world major shipmcnt
coutes and furiction as regional key station. These terminals are located oii the main routes
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for trade by ship between Latin American and Asian countrics. They have adopted
naturally the containcrization in the sca teansportation from the carlier stage of 1979
- because of their geographical conditions.

¢. Austratia
Melbourne port leads the list of ports with traffic of containess in Australia. The
total is of 658,797 TREUs. It is followed by Sydney with 552,186 TEUs.

Auslraha ranked 14 and has also a sound prospect (o be rusponmblc, for the
conlamer tcnm nal operation. Australia has handled 1,833,648 TI3Us as the sum of all the
poris of the cowilry. '

(2)  Comparison of containers traffic and terininal facilitics among Buenos Aires Port
“and major poris in the world | |

In order o compare the terminal facilitics and handling system of the Bucnos
Atres port with main ports in the world, the Table VII-1-3-3 to 6 are prepared to show the
outline of terminal facilities (number of berths, quay cranes, areas of yard, depth
'along'sidc whatf), handling volume, terminal handling capacity and development pldn of
the container tcrmmals of main ports in the Asia, Africa (focating on the main shipping
route, connccting between Latin America and Asian countries) and Europe which have
been constdered as fong trade partners with Argentina and USA where the ports handle
large container traffic with Asian counirics ﬁlong the Pacific, some of wﬁich the study
team visited. ' ' '

Table VII-1-3-3 Conlainer Termyinal Comparison of Porls Visited by the Tmm

Ration South Africa . Malaysia Smg,apnu it
Name of Port -~ Capt Town Durban - Port Kiang . Pagdr . Keppe) Brani
Sizg (ha) | C . : o Lo
C. Terminal Area 97 L2 .o a6t © B} 26 80
Depath (ha} ] ] o ; . R
Alongside Betth 108 - 141 11.6- 122 105130 94 -110 1040-136 120-150
Number of Beeth 5 main 6 main Tman | "7 main Gmain . Tmainy -
(Leagimy - 3 feader 3 fecder 1 Beder & feeder 2 fecder
Number of Quay 4 {451) B (a0 6 (40 28 i3 B Y| :
Crane L {351} 1 (308} 5 (350
Number of Yard & Transtainee 2 (350 (a0 207 101
Crane/Type road/rail .
Nanw of Straddle TI(30) 75 (A0} 35 (400 noas |- noae - ~aone
Carricr . . 8 (wheeled)y 24 {35) Lt E
Traffic Yolume \ . B - i
TTL TEUS 93 : - 200810 “ 635,11 8,876,900
TTL TEUS 94 16679 762,205 TORRIS 10,254,900
Estimate ‘95 281000 876000 1,103,000 12,408,000
Eslimate 2000 C 450,000 1,350,000 1,578,000 24,000,000 Lo
Handting (‘apamy uf : 230,000 1,600,000 1,200,000 ET mA TEUs B BEEICER
érminal - . : .
Future Plan Tiha 129 -2X6ha
(Berlh!(‘apauly) 5 main benh 8 main berth 816 main berth
- FRO,000 350,000 L600.000 5.4- 129 mit TEY
20042000
(‘nm'plction (Yca:) ] SepL 1995 L0 1996/2000
’ ] o 'mw $worage
. : . arca . . .
Funclion : 3¢4.‘:\ndary Gate Porl of ] Main Nationa) Tmm\ht pmcnl of Container kwated a (he miajor
| Postlo Durban Nation Port in !cmanonal Ship Lincs



Vol. VII {Chapter 1

Table VIi-1-3.4

)

. Japan

Nation .  US West Coast .
Nime of Porl Scanle Oakland los - | Tokye | Yokohama | Napgoya “Kohe ™
: _ : Angeles. : . . :
Sire (ha) I50 222 30 1248 162.7. 722 . 1831
C. Terminal Area . : -
Depth {ha) P21 - 107 - 128 120 - 12,0 - 11.0 - i40] 105-14 120140
Alongside Berlh 15.2° . 14.0 15.0 :
Number of Berth I7 main {- 29 main 27 main I maind3 10 Y main {17 imain
{Leagihim) 4,485 6,846 6,322 feder ryaindd | 2,275 5,850
. : I R4 multi :
: : ] 5.340 . _
Number of Quay 23 ki) 35 24 40 15 3%
Crane ' ‘ -
Tralfic Yolume : 1. Coe . S
TTLTEUS ‘93 b 305,134 [ 20,319,00 | 1,227,203 | 2,167,792 | 1,154,928 | 2,696,085
TILTEUS 94 1,415,000 1,491,000 .0 1,507,009 ] 2,317,103 ] 1,224,422 | 2,704,934
Future Plan 90 ha 80 ha 917235 ha 3 56 hw/4 32 hatd 390 ba -
{Berth/Capacityy | 45 S0 berthfid- | berth-i5m/|  berth - 15 a5
. intermodal | dredging | drediging | - tSm 0 | e teeminal | 13-14m | cont berth
raitway | inlermodal | intermodal | (4-50,000 134 ba -- A2 w6
Crminal railway railway DWT} site refdted tramp
terminal terminal L.05Sm to port berih
' lengih facility 7.5 mf2
feeder -
' 1997 _ S beith
Completion (Year) 2000 2000 2004 {YY8g 2060 - 2000 ; 1998
Funciion Gate Port | Gate Porl | Gate Pori | Gale Port | Gate Pori_§ Gate Port | Gate Puil
Table Vil-1-3-5°
Nation Brazi Chile Urugiay Argenlina
Namc af Port Riode Santos . | Valparaiso San Talcahuano | Montevideo | Bucnos
o Ianciro Antonio. : ' Aires
Sire tha) 5 © 35 4.5 6.1 4 160 95
C. Terminal Area ' : '
Depth tha) 12.5 14.6 9.6 12.0 10.4} 1100 B3-91
Alongside Berth -
Number of Berth z 2 -2 4 3 10 -9
{Lengih/m) 480 M) 450 C 4,253 ] 5,376
Numbéi of Quay 2 5 1 none none’ o 7 400
Crane ; :
Traflic Volume L oo -
'l"lLTEUS_’% : 340,029 250,157 95,533 12,463 79,000 450,335
TILTEUS 94 150,000 | 604,166 | 240,456 | 136922 | 16,250 512,637
Future Plan 15 ha S
{Berth/Capacity) | 300m ncw | extending under
berih beith planniag
Completion (Year) 2800 20040 - .
Funciion Gate Peil | Gate Pul | Gale Poit | Gaie Port | Gate Post Gale Port Gate Porl

3)

* The trend of container ship size changes

The size of container ships engaged on nain international shipping routes of

‘.lapan/North America and Japan/Europe have got bigger, such as post panamax 40 to
50,000 DWT to carry 4,500 to 5,000 TEUs and also the average size and major iype of
container ships in this routes. Subsequeitily the 'prcv'ioi:sly engaged smaller ships, 20 to

30,000 DWT class, are transferred to serve for feeder and secondary routes. The ship |

companics plan to procure bigger ships to canry large volume of container with miniinum
number of (rips to provide reasonable sea transport cost to their customiers.
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Nation ~Nethedands Gegmany Enpland Belgium France Spuin
Name of Porl __Ruolkéidani Hamburg - Felixstawe Antarrp ic Harvie Algeciras
Size (ha) . : . .
C. Termipal Arca 4113 323 - 125 4519 210 46
Depath (ha}
Alongside Beah 65-135 9.5 - 15 7.3-114 - 1% $.00- 133 1240-14.0
Nuniber of Berih 7 main/2 feeder 23 by Sain
tLesgih/m) 15,455 7,033 23431 - J4.852 6,820 1,30}
Number of Quay 65 45 145030, 2350, 49 21 9
Crane 2(52.80) inwlude LOP P.
: . . L Crang
Number and Type of ) RTG 20 TIEE0, 13360 | F ilandicr 88 | F. iLwdier 179 RIG= 17
Yard Crang. AGVS0D, F. Handler 34 F. Handler 9
ATC2S : .
\'uinbcr of Suaddlc 95 114 nane 0% [13 nong
Carrier
Tralfic Volume ' ) . _ ]
TTL TEUS 92 412544 . 2,268,381 1,4923,133 1,835,595 746,388 10336
TTL TEUS 93 ~ 4,161,160 2,486,130 - 1,6038502 1,876,290 ~ kode9l £06,543
Fuluse Plan Deita J000- 8 30ha 60ha ,
{Benh/Capacity) Plan . deepet 1.075m 2 berths - 1 becih -
Bbonths2.600m | berih/S00m 650,000 IS8T 50 - o4 m/28ha -
14,5ni deplh Lo depth
SG. Crang 6 G. Crane
| beath - (3 P Panama)
Couplction (Year) 2000 - ad 1996 - X¥W0mAYISs Early - 1955 ¢
Fuaction’ ] Hub PoeL of Gate Portof Gate Port of Gate Port of “Gale Port of Gate Port of
Europe Area Nation Nation Nation Nution Natlon

~ For competing severe and tough comgpetition at low cargo freight in main routes as

in the Pacific ocecan between the west coast USA and I° ar

East, ete., container carriers

have been’ making their contaiier vessels’ size bigger to transport large amount of

containers at one time.

“The relation of depth of ship and container ship'gcncralio‘n is illustrated on Figure

Vii-1-3-1. The draft {(depth of ship beneath sea level) of container ships have been

steadily growing deeper.

3

Since the 1260s, new vessels becaine steadity brggc,r as shippers sough{ to pad\ '

as much cargo from abmrd if pOSSIblc to increase cosl cfﬁcu,ncms aud lhcu prohlL

" margins.

T‘lbfc ViI-1-3

route in the world which were built for last 15 years.

Table VII-1-3-7

Yearly

Changes of Container Vessel Size from_1980s to 1995

7 shows typual conlamer vessels' siz¢ under opemuon in nhin

Year ‘80 ‘83 ‘86 o0 04 ‘94 ‘95
Ship Size LOA (M) Length 221 217 248 290 204 300 275
Width (M} 3.2 322 322 322 32.2 37.1. . |40.0
Depath (M) 19.0 215 21.5 215 21.5 21.8° 24.3°
Drafi (M) (Plan) 9.6 10.1 10.5 1.5 12.5 11.2 12.0
Draft (M) (Max.) 11.0 1.5 11.5 13.0: 12.6 13.0 14.0
Power 31,300 125,210 132,300 | 49,000 | 46,800 | 59,300 {66,385
Spead (KT) 264 §243 255 245 . |228 235 {246
Gross Ton 31,000 136,375 42,145 149,800 | 53,100 | 61,000 {66,000
Comtairier Carriéc (TEWU) 1,280 < 11,728 2,568 14,000 4,229 4,743 4,826
Reefer Container REF (UNIT) § 200 250 250 450 450 ] 400 312

|} 2nds3ed Gencration Panamax Type Post Panamax

Remarks of Ship
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As scen from the above fable, their sizes became larger year by ycar. This trend
cainot however be applied to all vessels which engaged in services of all over the world,
but can be a:pplicd to vessels ih main routes as Japan/US, Far East, Soufh East Asian, and
Europeim shipping lines,

This is an usual way in which container carricrs deserved to hold their sirategic
busincss supremacy in the routes.

More than 10 years has passed since 2,000/2,500 TEU vessel had siarted in
opcratibn in the above mentioned main route sérvices, which type of vessels Shoutﬁ be
gradually replaced by iew larger vessels. In other words these old type vessels will be
shifted from main routes to secondary soutes as feeder. In secondary routes :i_s feeder
service routes, accordingly their terminat facility had to be improved te accomunodate
siich darger size of ships.

In ;casé of the Ja;ianfSouth American rouwte, il the port facilitics could
accommodate for larger than 2,500 to 3,000 TEU container carrying vessel, shipping
companies would like to put such vessels in service to the Port of Santos or other main
_ports in this region. But unfortunately in the case of Santos, the prbscm teaffic condition
is congested duc to porl operation and low efficient services. Shipping companics are
‘now hesitant to pul their desirable-size container ship in this port.

In the Port of Buenos Aires some shipping compqﬁies engage from 1,700 to "
2,000 TEU cmncrs vessels, lhuy often have lroublcs in deaft due to the Immul watu '
depth of lhe access channel, S

In case of the pon of Oakhnd where thcn, is 381t dcpth nf chaiinel and 1Iongsuk
the whatf, but wnhoul a deeper channel, shlppmg fitms cannot smd lhcnr bigg»sl ships
fully loaded into Oakland. That means that some cargo althiough not destined for such
region is sent lhrough deeper ports in Southern California or Scattle. The O’llxl‘lnd Port
estimates this situation causes a loss of $5.4 million per year from their revenues. |

Orient Ovcrseas Contaisier Lines told that of the 20 Poits in lhur global strategy,
lhc Oakland porl is the most shatlow. The need to go ‘onto the 42-foot decpening progr‘\m
was consmmly emphm;tnd :

(4y  Container handling equipment types

a. Typiéal system of container hand! ing cquipment
The container handling methods between the yard and apron eiployed in
container terminals are three typical types as follows:
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[) Chassis system s
~ Containers are discharged from container ship by quay side gantry crane or -
shiptainer on board and placed direct onto cimssis alongsidc. Containers on chassis are
transferred by tractors to the marshaling yard and are lined up in the shape of trailers. As
tractors can be conaected direct for fand transport, supplementary handling equipment
inside the yard can be dispensed with; heénce the system is most stitable for door to door
transport. On the other hand, chassis must be made available for containers one to one
and further a very large Sp'lCC is necessary as containers cannot be stacked. This is the
shoncmmngs of this system. |

This handlitig system are adopted by most of terminals with ample space in
Seattle, Oakland, and Los Angeles potts in USA.

2} Straddle carrier system

Stacking or transfer of containers insidc the terminal are pecformed by straddle
carsiets. This system discharges containers by crane from the container ship direct onto
the apron, (ransfers them to the marshaling yard by straddle carriers and, places them
directly on the yard. Under this system, the gantry ciane places containers on the apron,
making crane cycle shorter. In the marshaling yard, containers can be stacked three or
four-tier high. This system required Iéss terminal space than in the chassis system. On the
other hand, upon dispatch inland, container must again be placed onto chassis by straddle
carriers. This additional handling of cach container, coupled with the difficulty in sorting
as resullcd from multi-ticred storagc tends to increase the chances of damage to
! Lonlamer

'Al_ lhc.inilialist-:_ag;: of containerization this system had been adopted a1 many
* conitainer terminals, but recently many ports have often shified (o transtainer system as -
* pants of the development of container terminals.
3} Transtainer system
- Multi-tier storage is performed by using transfer cranes in the mars'h'aling yard,
with a view to combirie'thc advantages of the chassis and straddle carrier systems.

- Under this syslcm containers d}5ch1rgcd from container slnps are phced onto
yard chassis and carried to the marshaling yard to bc stocked by transfer crancs. This
systemn enables mobility by chassis and 5 or 6 tier stacking of gontamcr:. in the marshallng
yard, having the advantage over the straddle carrier S:)'SIC!D of cfficicnt us¢ of limited yard
space. However, the containers stowed underneath multiple ticrs must be taken out
threugh repeated handling, which results in tower handling efficicncy. 1t has appeared
that in mechanized terminal operations, lhiS system is niore adaptable and advantage to
automation and computerization. '
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Nowadays transtainer system is more poputar and most of new container
terminals being designed in the world are adopting this transtaingr system.

Each system has its own advantages and disadvantages from the viewpoints of
efficient usc of the containei yard, manpower and time saving in handling, investmenis in
facilities, cle. The summary is tabulated in the Table VH-1-3-8. Frequently more than two
of the three systems are adopted in combination.

Table VIi-1-3-8 Comparison of Contairier Handbing Sysiem

- Handling Systenm Chassis . Straddic Casrier Transtainer
Yard space required | large mediim smamm
Capital investmeant required - - | large -~ | smal] mediunt
Yard efficiency . _ high medivm low
Gantry crane eflficiency Jow’ high low
Handling time for container dispatch short mediunpt long
Containes damage frequency C ] low high high
Handling equipment maintenance cost | small = kwgs. small
Yard operation versatility ' none | possible none
Aulomation - less nmedium high

b. Automatic container handling system at the new container terminat
of the Singapore Port

The main devetopment likely to occur in the future is complete auloma_lion 'of the
“container handling operations. Computers are used at present to control the movement of
containérs, and their use is likely to increase in the future in more sdphisﬁ!ica{ed
operations. ' '

‘Systems have been developed to store containers in multi-story cells, served by

auntomatic lift and container transfer units, controlled cither manually or by computer,

This type of store uses very muich h‘;ss' land for a given nuinber of containcrs than
present methods of stacking, but the more important advanlage is that each container is
immediately available and its position in the system accurately defined. The service il
and transfer and transpoit equipment can be keyed into a coniputcr control system givih_g
a completely automated operation. ' ‘

Another new developiment is the automatic horizontal lrmispo:‘lmion of containers.
A number of systein have been of are being designed, although these drc all basically
similar and consist of trolley or bogey, tail mounted, which carries the container between i_ '
* dockside crane and inland depot or store, and can be remotely controlied so that no driver
is necessary. This can be complied in the multi-story systeni. '
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The possibility of a fully automated p’orl operation With the handling of containers
centrally controlled by push sottom and computu opcrfitcd uommg into use wilhin lhu
next few years can not be ruted out. :

It would secns that this systcin can only be ecanomical where there is lack of
storage arca and land value arc very high and where there is a very large volume of
containers to be handled.

“The Port of Singapore Authority (PSA) cariy oul’ lhe-'cbntaincr}ie‘_rmihal
development projects at the Pasir Panjang wharves; west of the existing poft area as
shown on Figure VII-1-3-2. The Port Authority plan to introduce automatic container
h'mdhng system opemled by compu!enmlton at this new terminal.

At Pasir Panjang Terminal in Singapore 226 ha mega facilily is being built.
The new operating system called automated containers handling system, whlch WI“ be
adopted for the Terminal is now bemg tested at Brani Terminal, This test will continue
until 1998. By the year 2000, the first 'ph'ase of 129 ha at Pasir Panjang will sec¢ the
completion of eight berths giving a capacity of 5.4 million TEUs - about the same as the
PSA's Brani Terminal, 226ha giving a total capacity of 36 million TEUs in four phases
over 30 years. |

This antomated handling system is composed of Overhead Bridge Crane (OHBC)

+ and Automated Guided Vehicle (AGV). (concept is showii on Figure VII-1-3-3))

~ Eachi OHBC, with a span of 43.61}1, will traverse on beams supported by 28m-
high columns. The 40-tones capacity units will hoist at 130m/min. and travel at

: lEOm}mm aTong lhc beams. It wﬂl have an awtomatic crane ¢ontrol system {(ACCS)

'ﬁ whlch comprises lhc aulom'mc position mdicalmn syslem {APIS), automatic travel

~ control system (ATCS), stack profile scanning system (SPAS) and automatic fine
-alignment syslem {AFAS).

Each AGV will run at Ingh speed (up to 25 knvhour) with very hcavy paytoads

(over 40 metric toncs). It will have supervisory control system (SCS) and traffic control
- system at intefsecliml (TCS).

¢! 'l Lié trends ofenlargcmcnt of quay cranes and yard cranes

Each container handling equipment along the quay in the contamcr tceminals of
Asian, USA, and Furopcan ports is becoming larger to cope with larger container vessels

and post-panamax type vessels. The new enhrgcd quay crangs for post-panamax SIZC

vessels can handle containers on the Gth tiers on deck and 16th rows on deck from the
shore side: It features the following technology advantages;
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AUTOMATIC .OPERATION

TRANSTEINER

]
QVERMEAD ERIDGE

GANTRY CRANE
(OHBC}

AGV .. WAGON. ...

RUNNING ONRANL. .

RAIL FOR

WAGON RUNNING

AGY AUTOMATED GUIDED VEHICLES

CARRYING A 40 FT CONTAINERS "

Figure U1l-1-3-3 CONCEPT OF AUTOMATED CONTAINER HANDLING SYSTEM
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- Stable handling with hydmulm or clectric anti-sway

-+ Dual Hoist Syslcm to increase the number of containess handled
- Semi- -automatic operation from fixed point to fixed point

- Monitoring system help identify equipment problem

~ Typical dimensions and performance of quay crane are shown on the followmg
T']b[c Vil-1-3- 9 and dr’\wmg (I*lgun, VI(-1-3-4).

: According to |hc tr'cnds of enlargement of quay crane, the new straddle carvier and
transtainer are also getting higher and lacger.
Table VII-1-3-9 Typical Dimension of Latest Type of Quay Crane and

Supporﬁng Cranes In the Yard
1) Ganlry Crane

| Gairtry Crane ' . _ Pamma!c Type Qver-Panamax Type
- | Rating load (ton} . o 30.5 40.6
-t Lifting load (ton) A | 49.0 - 1564
Crane weight (ton) 660.0 _ 867.0
| Rail spain () ' ' 16.0 30.0
Qutreach (m) 8.0 . . | 45.0
Backeeach () : 16.0 ; 14.0
Speed Hoisting (m/min.) lomdlnmmd ' ) :
Trolley travel (nWmin.) S0.0/1200 65.0/150.0
Gantry travel {nVmin.) . 150.0 _ 180.0
Boom hoist (min.feycle) 45.0 _ 450
Lift (m) : 36.5 47.0
Clearance between legs (my) <1 16.0 17.5
-2} -Straddle Carrier : ‘
Type _ . : 1 3-High Slackmg 3-High Stacking
o . ' Type : Type L
Qverall length {mm) 12,200 oy | 12,200 S {401
Overall width mm)® - .| 4,500 : P14y 4,500 C(14.97)
Overall height (mm} - 11,400 C - (31§ 1,500 _y C(39°1)
Capacily (lon)’ C : 30.5 : : I Co
Maximum lifting height (mm) 8,900 (294 [ 8.900Q29'4™)
Tare weight (ton) 39 57
Spead : :
-Max. traveling empty/load (knvh} 2522 32428
-Max. lifting empiyfload {mm/sec} 230200 3004300
Dicscl eng, Total Outpul {ps) 200 - | 400
k3] Rubber-hred Tansfes Crane . . : -
Type | One Overd - One Over 4 One Over § -
Railspan{m) - ' 23.47 : 2347 23.50
Lift above ground level (m) 15.24 15.24 18.0
Rate load (LT) =~ - _j40 ' - | 40 140
Hoisting speed {m/min.) i E
~with rate load - 117 20 23
-with 30 LT load 20 24 28
-Spreader only . 40 5 45 34
Trolléy traversing speed (m/niin. ) 70 . . |70 70
Gantry (ravelling speed (m/min.) | 907135 . op/135. 90/135
Conltol system . | Wheeleddrive | Wheeleddrive " | Rack & pinion drive

No_.'ofgan[rywheels R Skl I LI 4/8
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At the Singapore port, onc-over- 6 high and onc ovel-? hlgh 1ypc lnnsfcr crand
are in use.

(6) Concept of modein container terminal facititics

a. General plan of the terminaf Facilities

The port infrastructure- dcvdopmcnt projects of major port and its secondary
supplemental ports in Asian countrics have had the general tcndulc) that their existing
general cargo tenminals afc reconstructed and renovated into a container terminal by’
pr‘ocurehment of additional and specialized container handling equipment and posts
operation are privatized. |

The modernized container terminal to handle some 1.5 10 2.0 nnlllon containers
per year should be equipped with the following facilitics.

- The port have the sufficient depth of the access channel and alongs;dt, of tho wharf
with ¢alm wave conditions to accommodate oceangoing full container ships,

(major container terminals in the world such as Singapore, Port of Los Angeles and
Oakland along the west coast of USA have the depth of -13 to 15 im).

- The whaif length shall have sufficient length to berth oceangoing full container ships.
(generally the lcngih of wharf is 350 n, minimum 250 to 300 m).

. There shall have sufficient areas directly behind the wharf for storage of containers.
Generally the area required is 400 m to S00 m distance behind the wharf.

- The gantry cranes shall be installed on the apron of the wharf, gencrally 2 to 3 cranes

| for onc benh and suppomng handling cranes transtainers (3 to 4 units per one gantry

‘cranc) and 25 to 40 ton of forklifts in the container yard and number of traiter chassis

. - for transporting containers.

. The ternsinal shall be equipped with utilitics suppiy f’lCillthS for Ilghung the yard
opcmllon electri¢ outlet for reefer containers, mechanical workshop for rcp‘nrs of
container boxes, equipment and computer information system through the truck gate,
administration control buitding and container freight station (CFS).

- Itis required that the land arca equivalent to the same size of container yard for
colnslruciin‘g the access roads to the main public- roads and depot for stocking the
containers to suppoit the smooth and efficient terminal operation.

The typical plan of container terniinal show on the drawing, F‘igilré VIl-1-3-5

b, Depth of channel and along side of wharf

Al present, inajor container teriminal in the world have a water depth of - l'i to 14
'm (39 ft to 42 {1) for accommodating panamax type container ships and some have a
deeper water dcbl_h in anticipation of the post panamax class ships. Somie maj(_ir container
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terminal have a berth length of more than | km to realize efficient operation by making
+ use of the scale merit. Most of these terminals have a container yard width of 300 to 500
m and some have even larger container yard width,

c¢. Trends of development of terminal capacity, longer length of wharf,
deeper depth along side of wharf
According to the shipping company carrying trade goods between Asia and
Argcminn., their ships (general cargo, container ship) sail from Asia through Indian
Ocean, Cape Town at South Africa and Atlantic Océan to South American countrics.

They can collect and deliver cargoes from the lhajor ports like Pusan in Korea,
Hongkong, Singapore, Malaysia, South Africa enroutes between Asian and South
© American countries.

In otder to understand the necessity to enlarge the container terminals of Argentine
port, the trends of container tenninal facilities, development of the above ports located on
(he routes of trade between Asia and Argentina including the USA are introduced as
‘examples of such development.

l) Case ofO"q!\I"md Pon of USA

In the Oakland Port, the traffic have increased in average of gmwlh rale of 4 %
per year and is beginning to launch a $500 miltion program to upgradc and expand its
maritime ﬁcﬂmus Key elements include the following;

- The water depth in lhc 'chanuel and alongside thc besth of port of Oakland are 38 fi
which is no'l'enough to accommodate curre ent cbaihiner shﬁis’ The port authority plan
to dccpun gtadually to 42 ft and 48 ft by drulgmg to ac.,ommod'm, pos{ Pammax type
of container ship having draft of 42 ft. . ' ‘ " P

- The annuat handling volume through the pon of Oakland were 3.4 ll‘ll"lOﬂ 'IFUS per
year, The terminal size are small. It is planned to improve the gate system and speed |
up the gate pass of in-out terminal by introducing soft ware services. The ratio
between toaded containers and empty one is p! anned (o be improved by utilizing the

“satellite pubhc intand depots to ohlam spaces ‘in the terminal arca for slockmg '
“immediate containers and (0 increase the handling capacny

- Raising thece crancs Lo achieve lift heights of more than §00 fect to h'mtllc tod'\y s
new larger commncr Sh]pS ‘

- Leasing more than 400 acres from the Oal\hnd Naval 'Supply Center for w1ruh0using
and eventually conslrlzctlng an intermodal terminal to transfer containers onto
Oakland's three rail catriers.

o Continuing to modernize and up'gmdé existing terminals
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- The average ship size has been 50,000 to 60,000 DWT and nu mber of ¢atls in 1994
wk:ré 1,567 whete 96 o0 98 % of ships calling to the poit have been container carriers.

- The north channel is to be decpen by dredging 10 63 fl as first phase and subsequently
to 81 ftin second phase. The dry bulk terininal is developed to have 72 ft draft along
side the berth and subscequently to 81 11 for accomniodating super tankers of 300,000
DWT. The dredging inaterial are used for the reclamation of the new. terminal
development called "project 400 to construct 4 berths having 50 ft deaft along side
the berth to accommodate post panamax size container ships and to install 4 units of
post panamax container crancs. The APL (Amenc'm President Lmo, Ltd ) w:l! opemte
this teriinal as a tendnt user.

2} Case of Port of Los Angeles _

The Poit of Los Aageles accommodated the largest container ship of Evergreen
Taiwan, and APL post panamax new largest container ship carrymg 7, 000 TEUs . The
Port received an average load of containers of 4,000 to 5,000 TEUs per carier. The port
facilities have sufficient length and draft to receive the maximum size of ShlpS and volume
of cargoes.

‘The Port of Los Angeles has limited land area and has to develop port arca by
-reclamation. The development plans were p're'parcd jointly by the city municip'llily and
Post Au!honly At present the Port Authority plans to dcvelop the follawing projecis as
~ land load port syslemn. . _

- One consolidated project for transporting containers composing dredging, container

~tenminal development, railways', highway, and procurement of handling cquip'mem.
. 'Coﬁl exporting project as national interest project, developing coal from Uta,
. Colorado Slaic to be used for steam coal power plant and exporting to Asia.’ |

The most ambitious dc\}elopment project in its 88-year history is the Pier 300/400
Implementation Program envisioned as the solution to meet the deands of the growing
Southern California population and the 6urgeoning global rirarket. The Pier 300/400

Implementation Program is a comprehensive strategy that will 'enablc:lhc port of Los
Angeles to accommodate the projected traffic volume conliﬁg through the port.

The program is a prescription for the I'ulurc'dchiopmcnt of Pi@:r 300,; which will
feature a new American President Lines (APL) com:ﬁn’cr terminal, an dn-doick itermodal
container teansfer ﬁéilily and the Los Angeles Expot Teeminal (LAXT) for coal and other
dry bulk products, Picr 400 the port's long-term exmnsmn site, will be dcs:gned with an
emphasis on flexibility to respond to future cargo- lnndlmg dc;mnds
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In terins of land teansportation, the creation of the Alameda Corridor, a road and

rail lmprovcmcnl pregram linking the Port to major transcontinental rail facilitics in

downtowi Los Angelcs wnth gmdc -separated trackage and additional truck routes, will
best serve the Los Angeles mglon in ters of economic and environmentat advantages.

Through the Pier 300/400 Implementation Program, cargo volume through the
port of Los Angeles is expected to double over the next decade.

In anticipation of this booming international trade, the Port of Los Angeles applied
forelgn trade zone status. With this designation, WORL DPORT LA has become a
restricted-access site where foreign and domeslic merchandise may be brought into the
Port wnhoul payment of customis duhcs OF CXCise taxes.

3) ‘Program of enlarged container terminal of inajor pouts in Asian countrics

The program of enlacged container terminal development of major poit in Asia to
accommodate 50,000 DWT or more before the year 2000 are shown on the follo:wing
Table VII-1-3-10,

The port infrastructure devc'lopmcnt projects of major ports and their secondary
supplemental ports in Asian countries have had the general tendency that their exisling
general cargo tecminal are reconsteucted and renovated into a container terminal and
‘procurement of additional and S}){':Ci'a]-izéd container handling equipment. The port
operation at such major ports arc pﬁval’izcd; ' ' |

_ Somc ports in Indonesia and thc Phlhppmcs staried to decpcn the access chantel
around 1410 15m depth afid install larger size of quay <rancs (longu' reach and hlghcr
lifting capacity) on the whaif to 1uommodmc Iargu wnt'uner slnps of ]nmlmx size:
(draft -14m, length 250m to 300m). '

Table VII-1-3-10 Program of Enlarged Coniainer Terminal
at Major Ports in Asia Countries

Country Namé of Ports Target § Planned Berth Existing Number of
“} Year - ' . . P Berthin 1995 ¢

Depth | Number of | Draftof | Draft of

. Benh “-ldm] o -15m

Korea Pusan Port 1997 S 4 3 s

. - | Inchon Port 1997 . -15m 4 - L

Taiwan Kachsiung Port ' 1998 -15m 5 10 -

Hong Kong | Hong Kong Port 1996 “-15m 7 5 1

. ' 1998 =l3m 8 - -

Singapore - | Singapore Port . | 1998 -15m S . 5

' : | 1999 -15m 3

Japan Kobe Port - (998 -15m 5 5 -

Yokohama Port 1999 -15m 2 2] -

Tokye Port -~ 1996 “1dm i 2 -

(7) ~ Information flow system
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The introduction of EDI (Electrical Data Interchange) as information flow system -
to the Bucnos Aires port is iinpomm, the major ports in USA:ar'id Singapore have aleady
installcd and applied siich system for information flow of container transporl.. The
advanced examples applied by the port of Los Angeles and Singapore are referred
hereunder;

a. Casc of L.os Angeles Port, USA _
Recently gate contro! is emphasized for efficient container tenminal operation.
The automated gate systéms at the container terminal of ihb Los Angeles porl are as
foltows: '
- Video ¢ameras mounted at the pru,hcck gate p:ovtde the clerk with container and
chassis itmbers via video monitoring for inputting into compulter.
- Driver provides booking number and seal number to clerk. Automated systein
identifics company name and calculates truck weight,
- Compuier automatically prints the Equipment Intérchange Receipt (EIR) in the
_precheck booth. .
- Clerk takes EIR, verifies the scal number and physically inspects equipment for
' dameige giving the EIR (o dnver.
- Driver process into yard as per instruclions reflected on EIR assigned location.

b. Case of Singapore Port

. The Porl’ Aulhonly dcvelopt‘.’d the elecironic lnformauon flow system catled
- PORTNET and installed nccessary hardware. PORTNET is electric link with the port
. Users,

. 24 hours on- Ime service cmblt,s port user:, to eleclncally submlt (hctr
* dcchmuons plans and manifests to PSA

This system has additional port activities which includes submission of electronic
* port clearance, electronic bayplan and submission of etectronic stowage instructions and
bunker receipts and the declaration of dangerous goods.

. - CIMOS Compulcr-in!cgmtcd Marine Operations System) compriscs the Vessels

'iTrafﬁc Information System(VTIS), the Por Traffic M'\mgcmcm System, the BExpert
'Planmng Systems, the Mobile Radio Data Terminal System and Automatic Telex
‘Management System.

By this system a ship coming into Smgqpom is umnedlately lmcked by lhc rad‘\r-f
bascd computer systems of VTIS.

‘The radar information is then transmitted bacL to the control center:
instantancously and presented graphically on the sereen. -
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The information is then used by Port Traffic Management Systein and Expeit
Pl'mnmg Systems to swiooth terminal traffic control and efficientty plan and co-ordinate
the developmem of pilots, tugs and launches.

1.3.2 Development of Container Terminal Facilities
- of Neighbor Countries -

The findings of conl'um,r k,rmm‘\l opcmlron al the major ports of the neighbor
countries are explained to realize how they prepare and develep the infrastructire (o be
competilive statue of global containerization process.

Major international shipping companies like APL (USA), Evergreen (Taiwan) and
Hanjin {Korea) prep'\rcd the strategic plans with Brazilian companics to develop hub
poris of container transport between Asian, Furopean countrics and Latin American
countries in the Latin American region like at Panama.

Bascd on such hub pous they select sccond1ry ports fof shulllc and feeder
services of containers. Consldcrmg such strategy of shipping compmms for conlainer
transport system it is expected that the container traffic: volunie from USA, Asian
countrics to the Latin American region will increase’ considerably in the near future.

To comply with such demands of ship companies and trends of global
containerization fransport, the major ports of neighbor countrics have started to develop
container terminal facifities as follows; f -

(1) Case omenl

The traffic of contamcrs bctween Bmu! and Argumm hwe incieased. Th:, ;

commiiodilies from Brazil are industsial and manufactured goods and from Argemlm are

fruits, meat and agricultural producls The government had made the export procedures
and permits more simple and encourage the containerized transportation.

The order of rankings of ports in container handling volume are first, Santos Port,
second, Rio de Janciro, third Paranagua port, San Paulo air port and Urugaiana pass [0
Argentina, The following poris are developing the container handling facilities.

-~ Santos port, 500m of existing berth and 300m container berih cxten’éio‘n ‘there are 6
berths for handling containcrs and plans the terminal dcvclopmcnt with deaft of $4 to
15 m depth to accommaodate post panamax type ships and install container cranes.

- Rio de Janeiro port, 250 m of existing berth, plans of 280 m container beith extension
to accommodate post panamax type ships with draft of 14 to 15 m depth there 'll”b
three terminal, curceitly teceiving the ships carrying 1, ‘500 TEUs on the average, the
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teansshipment containers votumes fdr Usuguay and Argentina havc increased through
these three ports,

- Rio Grande port, 300 m of uxlslmg beith and phn of 250 m container berth
extension. It is considered that this port wilt become very important iransshlpmcm
port in the Mercosur cargo j_novemcﬁl. For this prospect it is planned to develop and
operate a new container terminal with the joint operation of Singapore Port Authority
and Brazil company. The containers are transported to Uruguay by the lrucl\s for 400
km dislance

- Itis planned to develop the Septiba port as the hub port of container traffic at the
southeri coast of the countries. ’

The govemmen( established 8 public cooperation of the S1nlos Rio de Janeiro, Rio
Grande Norte, Scara, Maranion, Para under the state government contro. The
fac_ﬂilies of these ports are owned by the government and opémiion will be contracted
lo-;;rivale conipanies.

The government prepar» to dcvelop the necessary mfmstruclurcs at the major
porls for accommodalmg the hrgcr size of container ships and to cope with the
international containcrization trends.

‘The railway transport volume to the ncighi)oring countries of Brazil and to
~ Argentina have increased and have the trends of increase. The government encourage to
transport containers by the r railway as well as the sea and inland tr’mspons system. The
- governiment phn to develop intand dvy port along the borden and the inland dry port Wl”
be opcralcd by the custom and the custom clearance procedures wuil be snmpllﬁed for
: smoolh 'md quick pass for crossing the border.

Q. The Porl of S'mtos .

' The porl of Santos n,qum,s improvement of poﬂ services because of the prcsenl
ship congestion in the port, longer waiiing time for berthing, demurrage of export and
import cargoes in the yard within the port, the complicated slow services in the export
and impon process through custor and gate clearance.

_ 'I he Port Authority (CODESP) commemed in 1992 the pmjccl ofexlcnsmn of the
fcxlslmg container terminal for 300 m long and 14 m depth with 2 additional container
‘handling quay cranes, 3 additional transtainer cranes for yard and reclamation of 100 mx
500 m for add:llonal container stock yard, '

- The port has hinterland of mduslry and agricultural wnh populauon of
150, (}00 000 and function as gatc port of such industriat and agricultural rx,gxon in the
south Brazil. The large quantity of cargocs were handled lhrough this port.
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~ The port of Santos is céntrally located on the coastline of the state of Sao Paulo
with its installations cxtcnding along an estuary bordered by the island of Sao Vicente and
Santo Amaro. Acccss Channel have the width of 300 (o 700 meters and minimum depth
of 12 meters.

1} Traffic Volume -
In 1992; Santos port handled 494,680 TEU with an increase of 15,6 % from
1991 through the existing conlainer terminal.

The export cargo from Santos are mainly agricultural products such as coffece,
beans, tobacco, coiton, which are heavy weight commodili_cs and import cargo are mainly
industrial and manufacturing products such as textile, mechanical equipment, spare paits
which are comparatively light weight commodities.

The export containers are mainly 40 it size and import are 20 ft size.
Currently in 1994, Santos port handled about 30 million tons cquivalent to 30,000
" ton per liner ineter of the whar.

70 % of the gencral cargocs {excluding liquid cargo of I3 mil ton) were
lmnsp_orled by containers, 62% of total cargo are shipﬁcd at the CODESP fﬁcilil_ies
(Caompanhia Docas do Estado de Sao Paulo), and the other 38% at the privale terminals.
It is estimated from the observation at the port that since there is no statistic data of
containers through the conventional wharf compiled at the port authority, (33- 13)x 0.7 -
14 mil ton equivalent to 1.4 mit containers handling through the conventional &Qharf ‘
areas,

Among the- projects cum,ntiy being undcrlakmg for the modermmuon and
improvement of efficiency of the port shall be the containers and I‘crllllnrs terminals
developinent so calted "Expotis Corridor Projcct” and i is the pnomy pro;ut in the Santos
Port.

The container traffic cxpori aind import are shown on TabIé VII-1-3-11 and 12 '

Table VIi-1-3-11 " Porl of Sanlos (l{andlmg of Containerized Cargo) lmport C‘n‘go
: ‘ (lnctuding Inbound, Domestic_and Transshlpmenl) :

Year - .. Tull Contaiver . ' Empty Commmr :
. 20 Feet : 40 Feel : _ 20 Feet : 40 Feet -
< 1'tin Units) | Tonnage (m Units) | Toanage | (in Units) | Tonnage { (in Units} | Tonnage:
1990 59394 | © 874,019 15234] 207,374 IOS,ISO 250,375 12802 53,413
1991 61,354 © 911,843 19,706| - 345,587 88,075 208,053 12,206 51,021

1992 60,838 | 903,838] 20355 348,132 99,§28]  242,384]  22,366] . 90,860

1993 87,991 1,332,852}  32,653| 583242 77,2571 186942 22,119 91,804

1994 | 104,549] 1,629,091 ~ 51,342| 857,550 62,069| 149,034 19,898 78,075
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Tabte VIl-1- 3 12 Port of Santos (ll‘mdlmg of Containerized Cargo) Istporl Cargo
(lncluding Inbound, Domestic and Transshipment)

Yewr ' | Full Container : _ - Fmply(‘onnmer

20 Teet . 40 Feet ‘ _ 20 Feet - 40 Feel

{in Units) § Tennage | (in Units) | Tornage | (in Units) {: Tornage | (in Unité.) Tonnage
1990 136,1621 2,178,225 19,6641 339,262 24,098 60,691 7,465 30,500

1991 125,573 ] 2,056,232 189611 317.610 25496 62,541 12,694 51,523

1992 143,322] 2,303,815 31,495] 543014 23,207 60,351 - 9868] . 41,299

1993 137,6811 2,361,763 38734] . 674,291 26,010 66,0001 - 12,039 48,956
1994 | 142,994] 2,524,893 42279 " 862,278 22,504] 66,064} 20,006 80,946

2) Facility

The port have the aceess channel of 8 810 m iong, 150 m width and 12 mi depth.
The number of berths are 65, and their average berth length is 150 m and ‘total 1éngth of
berth of 12,000 ni and 20 m width of apron and with 10m on the average depm of water.

There is one exclusive container handling terminal calted TECO inaugurated in
1981 in which length of wharf is 510 m, and depth alongside the wharf is -13.0 m.

There are five infand depots for containers stock yard owned by five private
companies and the government do not permit other private investors to construcl
additional inland depots. So all the containers coming to the port have to pass through
such depots for custom clearance and they wait till the spaces in the port area and intand
depots are available by relocations of conlainers. '

The general plan of the port is shown on'l?i'gurc VH-1-3-6.

’l) Container handlmg cost 'md port ch'lrgcs
Iis reported (hal the container handling cost is USS‘!ZO per one container on the
averagc lhc cost along the whmhs US$120 to 130 per one container and add the high
handhng cest within the yard. The handiing inside’ the shlp by independent cargo
~ handling labors union, and handling on the wharf by the port public cooperation. The
berth waiting time is longcr than the other ports of ncighboring countries, in general 3 to
7 d'uys

The port chargc lhb container handling rate at per ton basis, 20 fl fuli conl'mlcr is
' about US$200 and 40 fi i 15 US$400 The handling cost of empty containers are cheaper.

* The cargo handling cost at Buenos-Aires port have reduced t0 25 % in 1994 because the
- port allows shipping company to select stevedoring company for cargo ﬁ‘mdling atthe
" reasonable cost through the tenders. "The container handling cost is f\bout three times

" higher than the Buenos Aires.
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“Fhe ship cost at the port is accumulated by multiplying the number of the days
with around US$30,000/pcr day which is also added ta the costs to the regional economic
aclivities, - | | | -

4) Tariff for cargo handling _ _
" The ship line agent pay the following fees based on the box rate for container
handling at the container terminal and separately pay the services of tug boats and pilotage
to their respective business offices. (ISR = 0.85 US Dollar in 1995). '

i) Charges of channel wiilization and buoyand ~ 47.39 SR/box
- dredging service cost _ _
i) Ship stay fee, warfare for 12 hrs in per mieter 59.96 SR/
“of ship
ith) Charge for export handling container 20 fi 127.02 SR/ container
iv)  Equipinent usage fee, if equipment necd 26.43 SR/icontainer
v) Siate government tax 20 % of iii) 'a'nd iv) of above '

vi} City government tax 5 % of i), ii) and iii} of above

Comparing trends of Bucnos Aires port,' the port charges, cargo handling inside
hatches of ship and on shore and tug boats services of Santos and Rio de Janeiro and
other ports of Brazil are higher, since the poits service are managed under the state owned
company.

The tug boat service charges are US$6,000 for 25,000 DWT class ship per one
trip with two tug boats for going and coming.

5) Development plan ’
“The Port Authorily prepared the container terininal development program. Several
existing warchouscs shall be demolished and develop the area to an open stock yard for
containers. '

Extension of the wharf of container terminal to make 810 m in total and
maintaining the depth of -13 m to have 3 berths in total and increase handling capacity of
250,000 TEUs to the existing capacity. The development plan is suminarized in Table
VII-1-3-13.

6) Inslitutional steengthening
The post authority established a new conumercial department for the following
assignment to eliminate an intermitted agents or persons,
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Table VI{-1-3-13 ~ Terminal Development Program ol‘ Sanlos Porl

Terminal - . Existing Siluation . Development Plan

Container Terminal| <becth fenpgth S10m, waterd depth 13.5m -expansion ol berth lergth 310m

(TECON) -yard arca 350.000sgm -1 additional gantry crane installed
-6 anits of 30.51 cap. gantry crane -4 additional ransfor crancs

-3 wniots of CF$
200,000 TEU handied in 1992

Fertilizer Tecrminat] -handling voleme 1.3 il ton Ao inercase the handting velume to 3 mil
(TEFER} 210 uaits of grab untoaders 10 ton with S0} ton
ton per hr capacily -install 4 units of new unloaders {266 ton
-6 -units of warchouse, 180,000 ton] per hr capacity
'| apacity of feclifizer starage -existinig old unloaders are removed
) ‘| -2 beriths with 567m leagth t3 Sm depth .
Grain Terminal ‘| -hdndling volinie 2 milten -1 ingrease the handling volume 10 5 mi.
: -1 berth 2 units of ship Toaders of 1,500] ton .
{on por he capacity -2 additional ship loaders with 1,500 wn
-3 units of ‘warchouses with 100,000 lo per hr capacity instalb
storage capacity -1 unit of warchouse 15,000sgym - now bell

conveyors between berth and warehouse

- Coordinations of privatization for port operation aniong the public and private
sectors. _

~ Assessment of reasonable and c’ompelitiv'e container handling (ariff.

- Development of marketing of pont BSCrs.

- Development of new parlnership with expmters and shipping line ageats to
encourage for increase traffic and decrease tariff lhrough operation contract and
traffic agreemient in order to raise bigger overall revenues.

" b. The Port of Rio De Janeiro

The p0:1 'unhomy of Rio d¢ Janciro is operated and lmmggd b) (‘ompanhn"
" Docas Do Rio De Janciro under the State of Rio de Janeiro.” The state is responsible for -
~ the administration of the mfms{ruuum asitisa pubhc porl and pursmnl to the Port :
Modernization Law of 1991 S SRR

The port authority of Rio de J‘illCIl‘O mtends to dev clop the porlt 10 be modcrn
international nctwork of highly efficient port (o meet the growing demand for scrvices in

international trade.

CDRI is not only responsible for improving pott services - in the Ports of Rio de
Janeiro, Séptiba, Forno, and Niteroi - but_afsd for'prbviding s_uﬁpon 16 other Brazilian
ports: through the Port Education Center (CEPORT), the Dredging Management
(GEDRAG), and the Institute for Waterway Research (INPH), which arc incorpomtéd to
-the activities of Cia.' Docas do Rio de Janciro.

- 1) Development plan at Rio de Janeiro and ‘Sqmbfi Port
The Port of Rio de Janciro is the second Jargest in mrgo handling in Brfazil and the
main gort of CDRJ located in the Guanabara bay. The port of Rio de Janeiro have 30
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berths scattered along the 8.5 km-distance and 100,000 sq.m of stack yard arca with
water depth atongside of the beithi -12.0 m, '

The pott of Rio have handled containers around 300,000 TEU's per );car with an
annual increase of 33% between 1993 and 1994, and expected to further increase by 40%
from 1994 to 1995. '

There are almost 1.4 million square meter of storage area - including yards and
wartehouses -, as well -as specialized termihals for containers, oli on-roll off, bulk and
new bulk products, in addition to the passenger station.

It is plahn:ed' fo develop that by the year 2000, the poit's capacity will handle
approximately 15.5 million metric tons per year (an increase of over 60% from the 1990
capacity).

The Port Authority of Rio dc Janeiro plans 10 develop the confainer terninal
within the existing port areas by renovating the exisling conventionat wharf.

" The existing container berth will be extended for 250 in long of 2 berths with 12
- m depth and expansion of the stock yard by 2,000 sq.n. and 1o procure additional cargo
handling ¢quipment consisl'ing of 3 units of stacker, 2 units of gantry cranes and 2 units
- of teanslainer. '

The hnndhng efficiency will bc improved to 30 Lonlamersfhr on thc 'werage and
. takes about 6 - 7 hours for loadmg/unlmdmg comamers pcr shnp :

_ By lhlS project it is, prOjected that mom lh:m 1.0 mil TFUS per year will be
: handled ihrough the Rio de Janeiro port and Septiba pon

‘ Thc dcvc!o‘pmcm works have already been in progr’csé in Pott of Rio Conlainer
" Terminal and the multi-purpose pier at Septiba poit for handling about 400,000 TEU per
- year in the first stage dcvclopmcnl. '

_ The Port Aulhon(y of Rio de Janeiro phnncd o pnvau?c thc port opcr'monf
‘ pamcularly container handling, and invited bxddem from the private companics. ‘There
“are three (3) bidders from Argentina pariicipating this tendet.

" The Port Authority of Rio de Jangiro have requested the port of Bucnos Aires,
(curtently AGP) to provide the transfer of know-how on privatization process from the
Argentina’s experience. The Brazil port éuthbrity desires o expedite the process of their
privatization of por o:peration and to encourage the private investors to be involved on
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infrastructures dcvc!opmcnls hkc the case of Argcnlmc potts, specially the post of
Buenos Aifes.

. Thc Port of Scptiba

The port is located about 94 kny south of Rio de Janeito which was constructed in
1980s for industrial cargo handling terminal. The port handled export coal which are
delivered to the port by ridilway and loaded by belt conveyor of 16 ki long. The port
have 10 inil sq.m. Thereis naturat qpproach channe! of 22 km long and 200 m width with
20 m draft from the Athnuc O(.c:m to the port through the Scptiba bay.

At the north of the Seplib‘a bay and partly on the Madeira island, in the town of
{taguai, the Port of Septiba currently receives metallurgical coal, alumina, scrap iron, and
other b_ul'ks, with an influence area that reaches the States of Rio de Janeiro and Minas
Gerais. The Companhia Docas do Rio de Janciro intends to enlarge il by building two
additional berths for general cargo,

The pott authority plan to develop Septiba port as hub post of container, grain and
coalfore. Then the port of Rio de Janieiro will be retained as feeder port for hfmdlmg
containers, general cargo, tiquid mrgo in small scale.

~ Thecargo handling at this port are canicd out by stevedoring company belonging
to the Union. The opcralion efficiency is high and flexible for development, but at the Rio
de anciro, the cargo h'mdimg are carricd by the authority cmployces and thus the
efficiency is lower and rather ngld for changes in opuﬁlton

~ The Port of Septiba has 4 betths in 540 mx S0 m M lOng and 40 Tt deep pier. The .
quay area can simultaneously accommodale wo 90, {)00 I)Wl coa’[ arncrs and lwo 'E
45,000 DWT ships. - "

_ The port authority of Rio de Janeiro plan to develop the Scptiba port with the -
access channel of 18 to 20 m depth from the Ocean to the port and to have the following
facilities.

- Container termnnl _ : :
to construct berth of 270 m x 2 as phasc- 1 then addmomi 3 berths of 8!0 m long n
phase-2 1o be a hub port of containers in this n,gaon

_to cope with the modern tsend of containerization and handle around 400,000 TFU
per year, and to service feeder ships to the regional ports for containers ddwery and
éoﬂccti_@n_wilh aview of |$aying Spcci;l¥ attention (o Mercosur réquirenien_l.

- Ore and solid bulk terminals to handled 9 fo 12 million tons and to accommodate
150,000 DWT, post panamax bulk carriets.
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- Grain tcmnuai with multipurpose faullhcs to h*uullc 4 to 6 miiltion ton and improving
the rail and roads access with private or pubhc investment for mixu.l usc to promotc -
access to the lntcmauoml export market.

The port will accommodate container ships carrying 6,000 TEUs containers, (post
panamax type), and serve as a (ranshipment port (similar function of Rotterdam and
Antwerp) to strengthen its role in promoting regional and local CCONomic activity such as
cxport process zones, industiial center in the regions.

The infrastructure dévelopinent will be financed by the federal government and
private investment, Procurement of cargo handling equipment and port operation will be
carried out by the private investor.

{2) Case of Chile
Chile has a total of 32 major ports consisling of 10 pubhc porls undcr the control
of the Empresa Porturia de Chile (EMPORCHI), an independent public cooperation body
and 22 poivate ports owned by the private compaﬁics located along the coast of 1,800 km
facing the Pacific Ocean. The cargo handled by the 10 public ports in 1993 were
16,445,528 (on which was 2.4% less compared from 1992 (16,852,556 ton). The export
“and import volume were 8, 278,240 and 5,225,694 tons n,spt,mvely The domestic
cargoes were 1,483,000 ton and transil were 1,038,000 tons, the contaitiers were
499,974 TEUs in total. The ranking of large volume of cargo handling ports is in the
‘order from Valparaiso, San Vincente pon, Antoﬁgasia port which handled more than 53
% of lhc total volumc '

L Thc govcrnmeni slddicd pblen l‘ial and capacitics of all the ports to increase trades
from Brazil, P‘lmguay. Argcn[tm and other countries in the continent who are lntcrcslcd'
‘to reach their producls 1o Chilcan ports through the export corridors crossing the Andes
and to export Lo Astan countrics.

_ “The government plan to restracture the présent organization sei-up of public poits
to be a self-autonomous management, and allow the participation of private sector invest
in the port development. ‘The location of such public ports is shown on Figure VII-1-3-7.

The government plans to change the institutional arrangenicnt of the existing

- public port organization (EMPORCHI) in order to; .

- Increase and encourage the private séctor invests in the Chilean poits development
" and operations by giving concession for 30 years.

- The poris to provide the level of third generation port. services and improve thc level
- of efficicncy.
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- Figure VN-1-3-7
LOCATION OF PUBLIC PORTS AND
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- To crnato compmuvu\css with cﬂcclwe services alnong lhc nmghbori ng poris as well -

as the forc;gn ports.

The government consider to develop the ports with the following concept.

- Develop an adequate in frastructures in and around the ports to meet the demands of

owi cconoic opportunities through the market.

- Bring cargo from third countries by private investors.

- Improve Imdmg and unloading efficiency by construction of addlltoami beith and

cargo handlmg cquipment with new technology.

- Improve the cargo handling standard within international level.

o

The classificd cargoes distribution lhrough the four (4) major pbﬂs in 1993 arc as

follows:

Table VII-1-3-14  Cargo

. Traffic Volume through public poits

Movement through Major Porls of Chilean Poris

Description Cargoes Name of Port total Cargo
Natiomal:
. . Volume
Valparaiso San Talcahyarno | $4dn Vicente
Antonic : : S
‘I International § Export 1,971,101 1,217,821 284,545 2,651,697 | 8,278 240
. {mport 2,067,156 | 2,062,880 65,168 84,404 i ,225,694
Domestic | Loading 111,990 23,431 4,431 - 1,092 566,517
_ - ' Unloading 37,372 113,239 39,172 95,743 9I7 317
Transit Loading 30,836 14,266 156 2,036 | - 480,440
Unloading 35,925 - 11,469 2,265 2494 458,492
Others : 1 228,897 35,698 11,562 {9.825 518,828 - |
4,483,277 | 3,500,804 407,299 | 2.857,291 16,445,528-

Total

The m’un ports lh".t h'mdlcd Lonhmers are V‘\lpaﬂsso lqmquc An{ofag'\sl'\ S’m

5Amomo and the! volume h'mdlcd in' 1993 through these poits were 426,157 TEUs
(85.2%) out of 499,9?4 TEUs in total national volunie as detailed below;

Table V1-1-3-15 Container Handling Volumes in Chilean Porls

Name of Port in 1993 _ 1993 inn 1994 . 1994
Container in TEU | : Sharein (%) Container in TEU Share in (%)
Arica 40,397 8.1 41,558 7.5
Tquique _ 61433 i2.3 74,398 134
Coquinibo . 3,599 0.7 3,385 06
Antofagasta 19,014 3.8 21,918 -39
Valparaiso - - 250,157 50.0 240,456 43.3
San Antonio 95,553 19.1 136,922 24.6°
1 8an Vicente - 8,206 1.6 - 1,942 t.4
Taleahuano 4,257 0.9 8,308 1.8
| Puecto Montt 80 0.0 - 130 0.0
Punla Arenas 17,258 3.5 19,534 3.5
Others 11 0.0 " 1,097 0.2
Total 499,974 100.0 535,648 100.0

Souive: EMPORCHI
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The total traffic volume of container through national public ports have increased
11.14 % between 1993 and 1994, which has been contributed mainly by the poris of San
‘Antonio, Antofagasta, Talcahuano and [quigue.

Out of the above tolal containers volumie i 1994, the expost containers were
172,270 TEUs ( 34.5 %) and import contaners were 200,796 TEUs { 40.2 %), domestic
containers 40,279 TEU, (8.0 %) transit containers 23,546 TEU (4.7 %) and others
63,083 TEU (12.6%).

“The present working rate of container handling are on the average of 17 unit per
hour. It is plantied to improve to be 37 units per hour.

The present condition of contaiier handling at major ports of Chile is described as
follows.

b. The Port of Valparaiso .

- The reconstruction of port facilities damaged by the earthquake in 1983 were
completed by the federal government budget and the further development of existing
facilities will be carried out by private investors. '

The Valparaiso port is planning (o modernize the container terminal facilitics
expanding the terminal facilities and instaling of additional cranes including the expansion
of stock yard arcas by the private investments.

~ In Vatparaiso port there is the headguarter of EMPORCHI. The general layout of _
port is shown on Figure VIi-1.3-8, - |

1) Facility _ . | | | : ;

There are ten (10) benhirlg facilities in the port and the total Ieﬂglh of the wharf is

1,685m. The draft of beiths vary from 6.5 mto 9.5 m, out of which the berths No.4 and
5 are used for handling coitainers with container stock yard of 52,300 sq. m.

For the storage facility in the port arca, there arc'fojuneén'(l4) units of shed and
waechouse of 115,000 sq. m and open storage areas of 70,000 sq. m.

There is the fishery wharfin front of the city gate and the milw:\)} line is connected |
into the port for carrying inainly copper and related products. Behind the berth No.3 there
are six (6) old warchouses which the por authority plans to demolish and convert into the
container open stock yard. |
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The cxisting container yard will be reorganized with yard cranes of transtainers
'system from presently opcr'nmg stacker cranes. The port opcrauon will be uomracted to
private cargo handling companics.

2) Traffic

As seen from the Table VII-1-3-14 the port handled containers of 250,157 TEUs
in 1993, but decreased to 240,456 TEUs in 1994, abow 3.87% less than 1993, The
traffic volume of containers at this port have been in similar order of 240,000{0’ 255,000
TEUs for last two years,

It is observed that the draft along the container handling wharf is only 9.5m,
which is not capable to accommodate medium size container ships. Thus, the traffic
volume cannot be increased (o enhaiice the ecoomic grow. '

The port had handled transit cargoes of 66,761 ton for Argentina besides other
~international cargoes. The max. size of ship with a length of 210 in entered the port in
£994. The port function as multipurpose terminal handling both unitized break bulk and
bulk cargo such as exporting fraits cans in conlmner and importing stecl products in
break-bulk/bulk. The export volume of fruits to USA, Europe, Asia, Japan were re‘tchmg
to 93 million tons by October 1995, The demands‘forccast of the Valparaiso port is
eslmnted at the middie case to be 19 million ton in 2015, equivalent to 1.6 million
containers units. The details is shown on the Ffuble VII-1-3-16.

~ Table VII-1-3-16 Pro;cclmn of Container Movement ab- Valparaiso Porl
~(Unit: Number of Box)

| Area ‘ 1995 2000 ‘ 2005 . 2010 - 2015
Africa : ) ‘ 1,476 3382 | 6,080 9,756 - 14,741
Europe Norte - : 37,965 - 86,977 156,364 250,910 319102
Furope Mediterr,  : : 6,014 | 14,006 25,180 | 40404 61,047
Lejano Oricnte : : 18,806 - 43,084 77,455 124,488 187,788
USA Golfo e - 9884 §- 22645 | 40,710 65,326 98,701
USA Pacifico _ 7,895 18,0-86 32,515 52,176 78,813
USA Atlantico 313,648 77,088 . 138,587 222383 336,000
Caribe 3,514 8,051 14473 23,225 35,090
America Central _ 01236 | 2,831 - 5,089 8.166 12,338
Latinoam, Atlant. . 21,703 49,738 89,417 143,483 216,790
L atinoam. Pacifice e 13,463 - 30,842 55,448 83979 134,432
Oceania - 2969 6,801 1,226 19,619 © 29,642
Medio Oriente 1,749 4 007 - 7,204 11,559 - 17,465
Total . ‘ 160,460 367,610 - 66,880 1,060,480 1,602,290

‘Source: EMPORCHI

'3) Development plan

‘“The port plan to develop infrastructures (besth renovations, reclamation,
procurement of container cranes) based on the demands forecast of the middic case of the
above Table VII-1-3-16, which wilt be implemented by givi_ﬁg a concession 10 private
investors. ' ' '
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The éxpausion of the container terminal are at prc_schl under construction in the
port to be coimplctc'd by 1996. It is planned (o renovate the present 10 berths into seven
(N iarg'e_r berths such as; rénuovating besth No. 3 & 4 into one berth to accomimodate 3rd -
generation container ships and deepeninig the water depth in front of berth and extending
about 6.5 m in front of the existing berth No. 1 to 3 to have -12 m depth of the berth.

The wharf structures were designed and reinforced with anti seismic design. This
project include 80,000 sq.m. pavement, maintenance work shops, main offices building,
electric substation and reclamation for a new container stock yards. By (I]is development
the handling capacity will be about 500,000 TEUs containers, \.vhich_w,ill_ be able to
handle 60 to 70% of total national container traffic with the San Antofiio post.

The port have the enough water depth at the basin and access channel, but the
only road access to/from the inland at present passing through the city are heavily
congested (1,400 trucks coming to the port in 24 hirs) and land areas ate limiled due to the
mountains located closer to the shore. The Government plan with its own budget to
7 develop a new access road by the tunnet to the port from ll}eisouih.

The existing crane can handle 2nd gellera(iull containier ship carrying 2,000
" TEUs, but itis planned to procure two gantry cranes in F996/97 to service 3nd generation
cohtaineriships carrying 2,500 to 3,500 TEUS. Depending on the demands additional
-~ two cranes will also be installed. The existing warchouses located behind the berth No
* 1&2 witl be demolished for multipurpose open storage areas. It is expected to improve
the hfmdling efficiency about 20% from the present operation system.

| Berths No.6, 7 and 8 will be rchabilitated for general cargo berths and one leansit
' shed on the finger pier will be demolished to be used as open storage yard.

The above rehabilitation works is planned to start during 1996.

The land side area for development is not available since the city develop to the
coastal area and Port of Valparaiso is closed by the city road and railway lines.

' 4) Coordination of city activitics _

The port and city authority have plan jointly to develop the coastal areas to provide
"'adcqu:ue access to the port and coastal areas for port activities and for tourist attraction as
well as meeting places of cily residents.

¢. The port of San Antonio

1) Facililie_s
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%I‘h‘_is port is located about 100 km south of Valparaiso poit and about 200 km
from Santiago, capital c'ily of Chile and have functioned as gate port as well as providing
supplemental post service to Valbamiso Port. General plan of the pott is shown on
Figure VI1-1-3-9.

The 'po'rt facilities at San Antonio were also damaged by the earthquake in 1935,

‘but were reconstructed in 1992/93 and resumed normat port Opcmtion San Antonio port

“have berths of -12m depth with wider stock yard and could accommodate 1'\rgn,r lype of

ShlpS than the Valparaiso port. The teaffic volume was estimated around 4.5 million tons
in 1994,

At this port the container traffic have increased substantially in last two years
comparcd with Valparaiso have been steady at around 250,000 TEUs in last two years,
since larger container ships cannot eiter at Valparaiso port.

~ The port will develop container terminal and grain terminal and plan o construct
one berth for general cargo under private investors. They also plan to improve the
cxisting 2 berths to handle containers where cargo handling is contracted to the pnv*tte'
multi operators companies.

2) T raffic . _

In view of the dccp dmﬁ alongs:dc the berth 'md hrgcr stock yard areas behind
the berth after reconstruction in 1993 many container carriers of larger size were C’l"lllg at
this port instead at the Valparaiso porl due (o its waler depth hmllallon_. :

Ag seen from the Table VII I-3- |4 the Lomamer traf!:c volumc ‘\t S'm Amoma
. Port has increased 30.2 % between 1993 :md 1994, wh:lc at Valpar.uso has dcuuascd
* about 3.9 %belwcen 1991 and 1994, ‘ R ‘ :

d. The Port of San Vicente

The Porl Authority (EMPORCHI) has proposed to develop the San Vicente port
as container terminal in the Concession bay, where large spacc are avallabic fof storage
arca and with deep water. '

There are two (2) public ports and five (5) privale posis Iocaud 1r0und lhlS region -
handling dif ferent commodities. '

§) Bxport corridor to Chilean pons‘l’rom Argenting

It is planned to export Argentine pmducts through the Chilean ports by crossing
-Andes mountains, as tht connection (o southern part will be more convenient 1o cross
“than the northera parts.
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The nrmjor routes to reach the port hlong the coast of Pacific Ocean by road and
railway is planned as the "Bioccanic Corridor Route l)cvclopmélil Prdje_ci"; It will stant
from Argentina, Babia Blanca lﬁrough Zapala, to the ports of Tatcahuano-Concepcion by
the use of railway, covering a total distance of 1,300 km. Out of which aboul 130 knt on
Argentine side and 70 km on Chile side were not yet connected. s objective is to
promote the export of agricultural produuls and natural resources of (he southern region
ofArgenllna and to develop the potential of cxponlng markets in the Pacific Basin. The
port facilitics of Tolcahuano and San Vicente and other prwatt, poits :ﬂong this region has
such patential for handling the export goods from Argeritina.

2} Traffic
The two poﬂs of San Vicente and Talcahuano handled nearly 48 % of cargoes

. coming to this region. Qut of whlch cargo 72 % are handled through the San Vicente port
which also handled 7,942 TEUs in 1994,

The depth alongside the berth (3 multipurpose b‘,nhs) is 37 (0’39 Nt and thc port is
equipped to handle dif. ferml lype of commodities.

¢. The Port of Talcahuano »

* The port of Talcahuano have 2 berths with 28 fi draft and have planned to develop

" a container terminal. AL present in-coming ship carriers emply containess to load fish
meals in bag's,'wooden ﬁnished p%oduéts and furniture for export to Asian countrics.

- 1} Traffic of containcrs and operation systcm _

’lhe container handling operation are carsied out by two private ste\ cdoring
| companies using rented mobile crane ffOIll the port state company. The handling rate is 12
Cto I3 boxes per hour by usmg ship gear.

The port handled contamcrs in 8,308 TLUs in 1994

2) Development plan . 7
- ltis planned to develop a inland depot for stuffing and unstuffing with capacity of
' _'32,0;00 TEUs at 3.5 km dis{:\hce away from the port.

The ports ‘of Talcahuano and San Vlcenlc will function as fecder port n the
container transporl. Sincé there aré Jarge areas and deep draft m the pon of San Antonio
where many freight ships go to, it will function as a hub poit as well as Van’IHISO The
basin of the post of Talcahuano is calm. A private company cxpressed interest to develop
a container terminal and the govemmcm will agree by giving concession basis to conduct
engineering study and arrangement of financing for implementation of this praject
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“including procurenient of all equipmient requited for container handling and operation of

the terminal.
f. The Port of Antofagasta

1) Facilities and traffic

The Antofagasta port is located about 1,370 km north of Valparaico port.
Antofagasta is the capital city of the north district of Chile. This port function as the gale
port to trading of products from neighboring counltrics inclﬁding Argentina with Asian

countries.

The port management of Antofagasta is under the control of the EMPORCHL
There are 9 berthing fr{ciiilics in the port and the total length of the wharf is 1,480 m with
draft varying from 7.3 m to 11.25 m. It has an open storage area of 53,993 sq.m,
warchouse of 2,100 sq.m, and a container stock yard of 8,300 sq. m. The port handled
containcrs 19,014 TEUs in 1993 and 21,918 TEUs in 1994. It also handled the fransit.
cargoes for Bolivia and Argentina beside the international cargoes for Chile. In 1992
transit cargo of 319,995 ton was handled for Bolivia.

2) Development plan

The port has a long term development plan to expand new berth from No 7 west
side of the pont within the breakwater and additional land reclamation for bulk cargo stock
* yard outside of the north breakwater and demollshmg the old wmhousv to be convcncd
to conmner stock yard.

s cnvisaged that the port will be able to handle some 3.2 million ton of cargo

with the presemly available berthing f'u,almcs since the port had wxdc basin wnlh cuough _ '

depth of water for | arger ships up lo around 50,000 DWT. The p011 has potenlnl area for
development to accommodate additional cargoes from Argentina, Chile and Bolivia. The
major commaditics handled at present through the pori are raw materiaf of copper and its

products.
(3)  Case of Uruguay
a. Thp Poit of Mbntevidcq

1} Location and function of the pon

The port of Montevideo is located on the Rio de ta Plata. From such geogmphtcal
‘point of view, the port will fuaction as a gateway port ‘of Usuguay as well as a
transshipment point for the Brazil and Paraguay and coexisting with Buenos Aires port
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which wnll funcuon respectively as o gate portof its n‘ulonnl ewnomy and mduslty
' hlntcrhnd '

The port was constructed in 1883 and organized into National Port Administration
in 1916. The Port Law in 1992 "Free Port Concept” was introduced and being
implemented in the port operation, This makes port area customs exclusion for packing
transshipment cargoes, which is the first and only terminal available in South America
Atlintic coast ports. ' |

The poit operation and service at the cold storage, passengers ferry terminal
warchouses, container yard, equipment operation, storage and disteibution of cnrgncs are
provided by private companies and cur’rénlly still on the transformation stage from the
public control to privatization process. “The Port of Montevideo provide the port services
for 24 hrs and 365 days of the year.

2) Main facilitics and terminals in the port

There is one container terminal of -10 m draft’ and it is planned to develop a
second container terminal with -1 1 m deaft and to 1nsm1| two (2} additional quay cranes in
1995. (Refer to the Figurc VII-1-3-10 fof the general plan of the port). This poit has the
following existing main facilities. |
- Tofal length of 4,253 m'of berths,
- Container terminat, length of wharf 300m, dépth of water 10.5 m, the yard area of

10 ha, one gantry crane of 40 lon lifting capacity.

Spccnhzcd berths 10 passengcr vessels Lonnemng between 'Uru'éuhy -Argentina,

fxshmg boats, bulk cargo’ for gmln from Arg\,nnn'\ ship repair yard operated by
privale company ¢ and wooden handhng terminal are available. _
Wooden teriinal (Wharf B) handlmg 100 % of all woodcn expou and '1lso tmdl ng '
living annmls, fruits and addltlomlly '\ccommodatc most of the river fleet nnwgatmg

through the Hidrovia quguny Parana to river pords in Paraguay.

8 berths about 2, 276 m long for container terminal and general cargo and bulk cargo

* Open storage area of 220,000 sq. m
Thc 'u,ccss ‘channel h'\s 30 km length and dcplh of -10.5 m{ 34 f1).
“The ll]“\ll’ltCll"lHCb druigmg are being carried out by the pr jvale company of Argentina

on c_ommcl basis alongside of the specialized wharf of wooden terminal and grain
terminal up to -10 m depth.
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3) Teaffic of ships _ _

The port had received 1,397 mlunau(}n'\l occangomg vessels and 2,465 domestic
ships in 1992. The biggest uumbu of domestic ships were fishery boats of 2,289. The
general cargo ships were 557, container ships were 212, semi container ships were 12
and passenger ships were 245.

4) Cargo movement

The port had handled export cargo of 573,561 tons in 1992 and impoit cargo of
1,062,188 tois, out of which there were 182,849 ton of transit cargo. The cargo volume
of 1994 have increased about 25 % from 1993, due to additional number of ships calls.
Taiwan shipping co., EVERGREEN,- which used to call at the southern ports of Brazil
have changed to call at Montevideo port for distribution of cargoes going to Paraguay and
to south of Brazil by using trucks and railway from this pori.

The port handled containers from 1991 to 1994 as shown below with handling
productivity of 25 units per hour by onc gantry crane; The total volume in 1994 was
about 22.5 % of Buenos Aires port in private terminal,

Table' ViI-1-3.17  Movenienl of Containers ,
. {unil; TEUs}

Vo 1951 1502 19931 1903

Unloading _ 31,254 19,975 49000 ¢ 46,864
Loading 30233 35,107 . 30,000 : - 46,864
Transshipment - - - ' - 12,000
Total 61,487 - 75,082 79,000 105,758

Source: ANP

S) Dc,velopmenl plan

“‘The existing container terminal No. I is pnval:zcd and wnll be calling for re- -tender.
‘ Terminal No 2 currently handling gcncral and bulk cargo with warchouses will bc
- converted into a container terminal opcratéd by private companyf

The ANP has already invited private investors for a new container terminal
development projéct and operation of contamer crane of the existing container terminal
" No.l of the Mantevideo Port in November 1994. The ANP intends 10 pnvame the
 container terminal; opcmnon and cons:dcrs to call a re-tender with modifications in the
' condmons of the concession.

The porl have limited land arcas, shortage of number of equipment and fack of

“know-hows in containcr terminal operation. Port facilitics for accommodating

conventional type of cargo ships arc already old and have not yet |_:10def11izcd o
accommodalte new model desigaed ships, patticularty container ships.
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The port capacity is comprehensively small compared with the Bucnos Aires and
Santo ports and therefore il will be difficult to function as hub port in this region.

(4) Case of private container terminal at Lirquen Port in Chile

a. Background of the private poit

~In the case of private port for container handling in Chile it is considered
significant to mention that the private port handle con!ainefs aggressively on the
commercial basis, in order to encourage Atgenline private sectors. This has been proven
particularly ift the pbrt of Lirquen tocated about 60 km north from the city of Concepeion
and public twin ports of San Vicente and Talcahuano. The pott hiad been completely
developed with private own financial resources since 1954, |

~The terminal operator established by the Puerto Lirquen S.A. in 1960 as futl
privale port started to handle containers along with logs, timbers, ferilizers and other
break bulk cargoes from 1980. This private port has 2 berths and stock yards with own
financial consortinm of banks, port users and ship companics.

b. Tralfic

The poit have a container stock yard of 210,000 squ.m with a capacity of 2 000
TEU and handled on the average of 4,500 boxes per month in 1994 (54,000 boxes/year)
and 6,000 boxes in 1995 (72,000 boxes / year) and expected to handle 14,000 boxes in
1996 (168,000 boxes / year). The cargo handling operauon are carricd out by 13 trade
umons workmg for the port comp'my

M'lrl».z.lmg and lanff . :
They offer a snnphﬁcd tarlff on L{lng haudlmg to post users and chfugmg tha,; .

- following itenis; _ ‘

- lransl‘enng cost from warchouse ldjelty

- storage fee on jelty

. handling cost between jetly and ship

The company conduct m'lrkmng -md commercmi development with one unit
syslem ‘of administration and aperation of pou servxccs by visiling cargo owners,
shippmg tines 10 collecl cargoes and continuous promotion of their port services.

Since lhe port is located among seven (’I) ncnghbor poits (2 publ:u ports and §
private ports) with keen competitions, the company provided necessary training to labors
of cqmpment operation and information system by computers network to provide better
service quality (hrotigh efficient and pinctual cargo delivery services.
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d. Dcvdopment plan _ .

Based on the demands from the port users, lhc pon operator had estimated the
increase of containers by about 1010 12% per year. Thus, the port will require < ‘Iddlll()ll’ll
jetty (berth No. 2) with an additional gantry crane in-order (0 handle 14,000 boxes per
month.

The construction of the second jetty of 230 m long with 42 ft depth for 50,000
DWT container carriers and one gantry crane (50 ton :lif_ling capacity) for handling
containers were planned to start soonest to cope with such demands by 1997.

‘The poit operator estinate to handle 600,000 TEUs containers in the additional
terininal and infand depots to be constructed between the porl ahd_ city of Concepeion.
The private ports all over the country handled the equivatent volume of containess as
handled by the public ports {555,000 TEUs in 1994) and will continue to play an
important roles for regionat economic and industrial development spectally by increasing
the nationwide import and export tradés between neighbor countries and Chile.

(5  Comments of containerization development of the poris in the neighbor countries

“a. Facililics dcvclopmc nt : : .
The neighbors countries like Brazit, Uruguay and Chile have al ready prepared the
“development plan of container terminals at the respective strategic ports of their countrics
10 cope with the growing trends of containerization of world cargo movement.
“ The governmenl’of Brazil 'plann'ed 1o develop the Septiba port as hub port of
:conl‘lmers in this’ rcg:on and to accommod'm, by feeder services fromito the ncighbor
'pons mcludmg S'mtos and Rio de Januro poﬂs

_ The concerned m'in‘isl'ry‘ of ea'ch"go'vcmiuém of neighbor countrics realized the
necessity (o have all terminals equipped with large gantry crancs, and deeper draft
'quay\.vall and have ali plann'cd for such development by inviting the private sectors.

b.- Clmaclcnsuc competition among the nughbor poris
-From the obscrvanon and site ruonnmssance survey of porls in' neighbor
counmes it is considered that the porl of Monlevideo hwc more potential to be
compelitive pattner for the Buenos Aires than the other ports. Because not only of their -
: gcograbhically closer location to Buenos Aires, but the port has deep draft access channel
.~ and basin to accommbdate Panamax size of container ships, and the port is located much
~ closer 1o the Atlantic ocean. |

Although there will be large traffic demands to the Buenos Aires from European,
USA and Asian countries, larger ships will go 1o Montevideo first due to the draft
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-~ Jimitation of La Plata channcl. That means that people in Argcminc will receive the trade
services and impoit products after Uruguay.

The port of Buenos Aires is providing a two way strect, scrving as the gatcway
for imports that give people of Argentina a wide choice of goods and also for the exports
that provide additional jobé generated directly or indirectly by the port of Buenos Aires to

“people of Argentina.

The port of Buenos Aires should seriously considered such situation of receiving
cargoes scrvices after Uruguay that cauise a loss of million of US dollar per year in the
national or city revenue and therefore a comprehensive study for possible counter
measures must be done soonest.

In case of the Oakland port, without a deeper channel, shipping firm can not send
their targest ships fully toaded into the Oakland. That means that some cargo not destined
for the immicdiate region is sent through deeper port: The Oakland port esumaled this
situation cause a toss of 75.4 willion US dollar per year in revenue.

C. Uscrs opinion
' The uscr's opinion for the use of m'ljor ports in the neighbor countries are
sunumnzed as follow; '

That the Ar’genlina should have the decp draft sca port to accommodate larget
ships, since the port charges got cheaper and reasonable fevel,

Bigger ship with targe volume of cargo cannot i]i_i'@cilly call af the pdit of Bucnos
Aires due to water dépth limitation. - Thus, have to ubnl_oad first some cdrgo ‘,at;th:c _
* Montevideo poxt or Santor port. - T

Alternatively the ship unload cargo at Parana port and transport éargo by trucks 10
Santos which is cheaper than the case of unloading through Santos port because the post
charges of Santos are higher and waiting and handling time at (he Santos are longer than
the Parana. |
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1.4 Required Scheme for Development of Containerized
Transportation through Argentine Ports -

Considering the present trend of containcrized mode of sca transportation the
teaffic volume of container will increase substantially in near future. Bl_lez_los Aires port
handled more than 97 % of national container cargo in 1989 and such trend has been
maintenanced up to 1994, Since 1980 the containers handled at the port has been carried
by combo ships wilh lo_adingiunloadh@ by the ship gears.

The terminal operation thereof was privatized to 5 companies. With the present
arrangement of terminal operation they will be able to handle the demands of around 1.2
mil. containers. Each private company have forecast a growth of containers at3:5 % per
year to determine necessary number of equipment and future cash flow. The present

- facilitics under concession with AGP will be saturated shortly and is necessary 1o develop
a new container terminal in Argentina so as to give incentives to private industries,
manufactures and to promote exports of industrial products.

In this section the traffic demands of containers in Argentina around year 20101is
 estimated using the available world container volume forecast made in 1991, Based on
* such demands forccast, the necessary development measures to expand the handling
~capacity of the container at the Buenos Aires port and supplement port development for
long term is suggested by reference similar examples and experiences of container

. terminal development and operation in the woild.

141 Forecast of Traffic Demands of Containers
Through Argentina o :

I the alizil)"sis for the requircd dévclopmenl' of the Bucnos Airés pori for the
containerized transportation system, the demands forecast of containers handling through
Argentina is estimated up to the year 2010 using applicable forecast calculation relative
‘with the world GDP and the world container volume, then converting to the regional’
(Latin Ainerican c’ountrics) demands. In the estimation of the demands forecast, the basic
data from the study report of world contai_ncriiafion to 1995 "Demand Forecast Container
‘and Container Ship” issued in 1991 by Japan Container Association were used.
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o) Relatton with GDP and volume of containers of major countries

The Gross Domestic Product (GDP) and Container Volumes of 1991 and 1992 of
the major countries in Asia, North and South Anerica, Burope and Oceania continents are
shown in the Table VII-1-4-1 and Figure VII-1-4-1 (relation with GDP and Container
Handﬁn’g Volume of 1992 by country).

_ From the Figure VII-1-4-Titis observed that there are three dislinghishxﬁd groups
by country as follows;
a.' First group;
Industrially developed countries with large amonnt of GDP like USA, Japan,
Germany, France, UK handle large volume of containers,

b. Second group;
lndus{naily dcvelopcdf developing countries with medium amount of GDP Ilke Hong
Kong, Singapore, Spain, Taiwan, South Africa, Netherlands, Thailand, Indonesia.
South Korea and Australia, handle targe volume of containers, '

c. Thied group;
Developed/developing countries of s:malar amount of GDP wuh sccond group like
" Brazil, Mexico, Argentina, Chile, handle small volume of containers.

The countrics under the third group should handle more volume of containers in
' c0|np'1fis0n to the scale of their GDP with the similar caﬁflcily of cconomy of other - |
countries belongmg to second group, like Australia, C'lll'ld’l whose national GDPhad
been supporled mamly by cxpmtmg gr’tln producls and meats. The wnmimnzed :
traific vo!ume of these countrics have been larger than Argcmma as secn from the o
Table VII-1-4-2, |
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Table VII-1-4-1 Comparison of GDP and Container Tra

ffic of Major Counirles

in the World

Couintry 1991 L 1992
GDP Billion US$ |  Container TEU GDP Biltion US$ | Container TEUSs
. ~(x1000) : {x 1000}
Asia . : : )
Japan 3,337.2 8,782 3,507.8 8,935
Hong Kong 713 6,162 893 1972
Singapore 393 6,354 443 7,560
Taiwan 181.8 6,130 - 216.2 - . 6,179
Indoiiesia 1114 1,152 1228 1,329
Thailand §6.5 1,i72 - 106.6 1,312
Malaysia “45.8 1,074 - 519 1,218
Philippines - 46.1 1,441 495 . 1,158
Sn Lanka 8.7 © 669 9.5 676
Notth America : ' . K
USA 5.686.1 15,546 5,904.8 16,742
Mexico 2524 346 294.8 398.
Canada 568.8 1,270 - 565.8 1,434
Puerto Rico 225 1,614 23.6 1613
Panama 5.3 239 6. 289
Europe . _ c
England (UK) 961.7 4,088 11,0248 4,379
Ltaly 1,0722 i,870 1,1866 - {1,891
France - L6777 1,302 1,278.7° 1,595
Netherlands 276.8 3,859 C 3123 - 4,201
Germany 1,516.8 3,513 1.846.1 3,602
Spain 486.6 2,270 5479 2,247
Denmark 121.7 395 133.9 - 432
Beloium 192 .4 2,001 209.6 2,400
South America _ . .
Argenlina 91.2 255 200.3 350
Brazil 4473 679 4254 739
Chite - - 289 205 37.1 289
Pery .- 383 G4 21.3 147
Colombia 41.9 129 44.6 119
Oceania : : ' i
Australia 287.8 - 1,673 299.3 . 1,834
New Zealand 1.6 611 41.2 . 355
South Africa 91.0 381 106.1 889

Source: Kokusai Neakan, Conlainer Terminal

It is foreseen that the countries in Latin America will handle same volume of
- containers after the development of industrialization and modernization of
 transportation system are realized.

C Table Vil142° (foﬁ\parison of c,onirainer' traffic from 1989 t0'|993, between
Canada, Australia South Korea, and Argentina (TEU)

YEAR CANADA AUSTRALIA S. KOREA "ARGENTINA
1989 1,432,062 1,227,611 2,158,828 213,135
1990 1524771 1,636,359 2, 48475 218,452
1991 1,433,812 1,672,963 2,694,115 - 254,745
1992 1,389,058 - 1,850,513 2,751,006 341,992
1993 1,450,793 1,964,433 3,070,681 414,512

Source: CiY
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(2) - Containerized cargo ralio from/lo Japan by routes

Well prepared statistics on conlainerized cargo ratio ( container cargo agaitist total
caigo loadings on liner vessels) are not available yet, but ihe containerized cargoes ratio
based o1 Japan by the routes are worked oul with limited supporting data in order to
compare the ri:gioiml wide comainéri_zcd ratio of ship transport in the world.

“The Table ViI-1-4-3 shows the changes of ratio of containerizated cargoes by the
shipment coutes frony to:Japan between 1980, 1988 and 1992. Most of the cargoes from
/to advanced and industriatized countries have already been containerized with little room
left for transporting break bulk toaded cargoes which are also shiflted to be containerized
in n¢ar future.

As seen from the Table VII-1-4-3 the Japan/North American or Japan/Burope
shtpmems have been containerized by 98 %, which is almost near the ma‘nmum tinit.
The cargo flow in Nonh South trade has been successively shifted into container and no
more areas by containerization remains. |

According to the survey by Japanese Shipping Association (JSA) the Africa and
Latin American routes, which are generally considc'rcd as less containerized, have already
had full comainer ships in service between Soutl: America /Afiica. Conlainer ships arc
. now serving almost all over the world. The containerized cargocs will continue to
increase but the shltl to containers have almost reached its limit wnlhoul much non-
conlamcnzcd c*nrgo run:unmg

"lab_!e- V1I-1-4-3 Conlamenzed Cﬂrgo Ra!m by Roulcs From/To Jfapan i
' - (1952-1988- l992) :

‘Shipinent Route * Containerized Ratio (%)

: 1982 1988 1992
Noah America e 94 98 - 298
Europe 93 93 98
Mediterrancan ' . 56 66 70
Ceatral, South America Canbbean 17 - 21 25
South Asia | ; 31 Y K 50
Q¢eania - ' 75 86 §8-90
Africa ' ' 37 .- 40 ' - 45-50°
Indonesia, Malaysia, Smgﬂpore 41 . A9 65-70
Far East 60 63 70

Source: CIY
(3) Demand forecast of world and Argentine container handing'vd!umc

‘The demands forecast of container handling volume have been made using the
trends of wortd GDP, world container handling, world product export volume index,
interational marine dry cargo (Except grain) between 1970 to 1990. It can be understood _
the trends of how the lines are corrcspondihg with each other. It has been found that the
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~ yearly changes in the world container handling volume have actually been very closely
parallel those of wortd GDP.

The corsefation between the world GDP, world product export voluine index,
international marine dry cargoes with the conlainer handling volume between 1973 to
1988 arc shown as follows;

- World GDP : 0.9878
World product export volume :indcx 1 0.9848
- International warine dry cargoes 109123

The corretation of the wonld container handling and world GDP will be the best
datd available for estimation of demand forecast of wortd container handling.

Based on the above the world growth ratio of GDP calculated by the GDP index
based on 1970 as 100 is used as the base (o estimate container handling volume including
both international and intra-regional trades. Figure Vi-1-4-2 stiows the refation between
the actual results and revolving line. Correlation mnong them can be expressed in the
- following formula: ' o
| Y =834 X - 87,000

Y : World container handling { 1,000 TEUs)
X : Wortd GDP { tndex based on 100 of 1970 GDP)

a. Forecast of world container handling votume for 1995 - 2003

1} World economic growth ratio

As mentioned above the world cconolmc growlh fatio’ as the base data for the
container dennnds forecast is selected for mlculaung the ft“lll't, mdbx of world GD)P-
based on 1970 as 100, ' :

Under the recent big political and economic changes world widc, a forecast is
somewhat unprcdiclab!c and difticult to make, but bascd on the actual economic growth
ratio of 2.6 % in 1990 1.7-% in 1991, 3.3 % in 1992,29 % in 1993, 3.1 % in 1994,
the world GDP forecast afler 1995 is made for the base data by consldcrmg lhe guqdelmc'
of OECD and other poris like Sealtle, Oakland and Los Angeles when these pox prepart,d o
the demands foreeast for implenienting the container terminal development project. The |
growth rate was taken around 4% to 4.1% annirally. The World GOP growth ratio and
index (baécd on 1970 = 100) forecast up to the year 2000 is shown in Table V1I-1-4-3,
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Table VIi-1-4- ~I World GDP Growth: quio (%) and lndw, Aclua'l and lorecasl .
CIndéx: . 1970=100)

-Yﬂr - ) Better (“m ' Nlase C'\sx,
' Gromh Ratio . Index : Growth Ratio Index
1989 . - 4.09 200.0 4.0 - 2000
1990 4.0 208.0 4.0 _ 203.0
1991 3.9 216.1 390 ) -216.1
1992 4.0 224.8 4.0 2248 .
1993 4.0 2337 . 4.0 : 2337
1094 1. 4.1 : 24311 A : 2433
1995 4.1 253.3 , 30 12509
1996 4.1 : N : 1. . 2587
1997 4.1 2145 _ -3 266.7
1998 4.1 2887 o3l s . 2749
1999 . 4.1 - 2974 3.1 ;. 281.5
2000 4.1 3096 . 3l ' 2923

Source: The Stady Tean's eslimate after 1996

2) Forecast of world container handling

The forccast bf_ world container handling volume is obtained from the calculation
applying' the formula ( Y = 834 X - 87,000 ), the world container handlings (Y) is
worked out by world GDP (index shown in the Table VII-1-4-4) placed as X. The world
container handling forecast is shown in the Table VII-1-4-5.
Table ViI-1-4-5 World Container Handling Actual up to ¥994

and Thereaf(er Forecast : _
~ {Uait  TEU 2L 00D TELD

Year L Beiter Case Base Case
1991 ' 93,646 03,046
1992 o 100,734 . - : 100,734
1993 . : 107,206 107906
¢ 1994 ‘ 115,662 y 115,662
¢ 1995 e 124,252 : : 122,25}
1996 . : . 132,926 : o 128,156
. 1997 : 143,933 ‘ © 135428
. 1998 1 . 150,24 ¢ - ) 142,267
COeee . ' L 161,032 . . ! 149,439
- 2000 171,206 : 156,778

Souru 'I'm Study Team's cstimate after 1995

In 1992 the Japan Container Association'made the World Container Forecast for
“the year of 1992 by using the basc data of 1988. They had cstimated world container
‘handling volume at 100,200,000 TEU on the better’ case and 97,000,000 on the basc
case. Actual world handling volume in 1992 was 100,734,472 TEUs accordmg to the
Container Intemnational which were almost cquivatent to the forecast volume of the above
better case. The estimated world container handling upto the year 2010 based on the
better case growth rate of GDP is shown on Figure VI1I-1 4-3.

b. Region-wide forecast of container handling volume for the year 1995-2010
In 1991 Ocean Shipping Consultants in UK who had Lmncd out the conhmer
handling forecast in the container market to the year 2005 had eslmmlgd the reglon wide
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“container handling volume by using the above fonmula. The forecast of region wide
“container hiandling volurie from 1995 upto 2008 are shown in the ‘Table VII--4-6.

‘Table VI3-1-4-6 The Forecast of Region\\'ide Container llandling Yolume up to 2008
. by Japan Container Association
{Unit: x{,000 TEU)

Region 1990 1995 2000 , 2005
Actual® 1 Base Case Better Base Case Belter Base Case Better

. . Case ‘Case : : Case -
| Evirope 21,902 25,950 .| 27,630 10,545 312,205 | ~ 35,190 :38,100
Afyica 2,246 2,500 2,740 2920 : 3,365 3,508 4,125
Central Asia 2,080 3,200 - 3,575 3125 4470 | 4,620 © 5,360
Southeast Asia - 10,080 14,050 16,550 17,550 1 23570 | @ 24,070 31,250
East Asia 21,675 30,350 34,680 36,850 - | 43,250 41,750 49,210
Dceania 2,205 2,650 - 2,850 2985 |- 3,325 3,555 "~ 3,900
North America 18,200 21,700 23.460 24,785 27,640 28,545 30,535
Latin America 2,985 3,435 3,585 3,880 4,430 4,675 5,375
Total 92 403 103,835 115,070 123,240 | 142,305 145,210 167,855
Source: JICA

According to Table VII-1-4-6 it is estimated that the container handling volume in
the Latin American region in 1990 was 2,985,000 TEUs. The actual container handling
volume of this region including South American -counlrie_s, Mexico, Puerto Rico, Panama
and Cosia Rica in 1992 was 4,813,567 TEUs which was more than 107 % of the above
estimated regional volume of the better case in year 2000,

* The share of container handling volume of the Latin American region in the world -
in 1990 was 3.23 %. It has increased to 4,78 % in 1992 and will continue to increase its
' share around 6 to 7 % between 2000 io 2010,

. The actual total world conl’unerh:mdlmg volumc from i990 to 1992 have grown 3
in similar order of the estimate at 4 %’ per year, but the growlh in lhc Latin Amcncan :
region have been much higher, around 30.6 % per year during _19_90 to 1992, than _lh_t;
forécast volume of around 4 % per year between 1990 to 1995, For the ;5urposc of this
study tentatively the forecast volunic in the year 2000 and onward of Latin American
region in the Table VH-1-4-6 is amended according to the actual growlh made upto 1992
and expected increase of the share of container traffic i in the world as follows.

) for1995; ' S
The estimated volume comes to 7,322,000 TEUS, 'md s shau, is ¢ 89% of (hc '
Ini'f'c in the world, which is worked out by applying 15% gmwlh rate of conlaifies
' m the regions per year between 1992 to 1995
2) for 2000
' Thc estimated volume comes to 11,792, 000 TEUS and share 6. 88%. which is
_ worked out by applying 10% growth rate per year between 1995 to 2000
3) for 2005 :
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The estimated volue comes lo 16,540,000 TEUs and share 7.23%, which is
' workéd out by applying 7 % growth rate per year between 2000 to 2005
4y for2010 _
The estimated volume comes to 21,109,000 TEUs and sharc 7.06%, which is
worked oul by applying 5 % growth rate per year between 2005 to 2010

The above relation and amended forecast de;mndq from these prupmd by JCA in
Table VII-1-4-6 up to 2010 is shown in Table VII-1-4- 7.

¢. Forecast of container handling volume through Argentina

In 1992 the t'_otal container hnn'dling volume in the Eatin Anierican region was
4,813,567 TEUs which was about 4.8 % of the tolal world container handling volume.

During this ycar the port of Buenos Aires handled 342,000 TEUs, which was
about 7.10 % of the regional container handling volume, but subsequently after
implementing the new Port Law in 1993 the contaiincr_hdudii ng volume have s.nbs{antially :
increased to 532,681 TEUs in 1994, which was about 55.75 % increasc for two years
time and equivalent to 7.10 % of the regional total volume. It was estimated to handle
600,000 TEUs in 1995, Accordinglfy the demands forecast of the container handling |
volume through Argentina is estimated based on the conservative growth rate of container

handling for 1995 to 2010 as stated in the (’%) above md shown in the following Tablc
VIt-1-4-7. :

Table VIi-1-4-7 Forecast of Conlamer Ilandhng Volunie through Argenlma

Year ___ Contpioer Handling Volume - .
S (D World in | (2) Region, Latin | Share Ratio (%) | "Arge nlma(3) Share_Rcilio’ (%)
~Total, x1000 | America, 1000 | Against World, P Az'\msl Region

: U L IEU oy R nmz:

1990 92403 - 2985 1323 218,452 ' 7.32

1992 100,734 4,814 . 4.78 342,000 AR

1995 124,252 7,322 589 600,000 B - |

2000 171,206 : 11,792 6.88 966,300 8.19

2005 . 228,669 16,540 7.23 | 1,355,300 : .19

2010 298,802 21,109 ' 7.06 1,730,000 . " 8.9

“Source: The Study Team eshmale

é: Required scate of Argcmme container lermmal by glob'tl containerization transport, .

Under the globa! contairicrization transport. trends as described above it is’
exp¢clcd that the cargo throughputs by containers to Argumna will increase due to the
aggressive drive and promotion of industrialized development policies of the government. |

‘The scale of cconomy of Asgentina of 1991/ 1992 has been in similar order of Hongkong,

South Africa,'lnddnesia as seen from the Figure VI1-1-4-2. The scale of container terminals
in ‘Argentina shall be upgraded and maderized. The number thercof shall be
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increascid to the similar capacity and nimber of facititics having by those countrics as seen
in the Table VII-1-3-3 to 6 10 provide necessary cargo delivery services required by the
magnitude of economic activilies. |

The shipping companics connecting Asian countrics and Argentina desive to
engage bigger size of full container ships. At present (he shipping companies provide
avcfage ship size of 20,000 to 30,000 DWT of scini container ships sailing between Latin
American and Asian countrics. Major ports of Latin American countries like Santos;
Bueios Aires, Valparaiso ports should be c_quippcd with deepei draft of quaywall and
larger handling cranes thercon so as to engage bigger size of full container ships.

1.4.2 Improvement and Reinforcement of Intermodal
Transport

According to the above estimated deinands forecast, Argentina as a whole will
handle containers around 1.73 mil. TEUs by 2010. '

It is obviously necessary lo u'pg_rade and modernize the container lerminals in the
Argentine ports. Strategically the development of the current container terminals at
Buenos Aires port is essential and priority project. The following development schemes
are considered tentatively to meet such demands of container lransponalio;i in Argentina.

(l)' - The optimum utilization of existing facilitics at the Buenos Aires poit for funther®
upgmdmg the capacity of curreit contamcr terminals as fivst step.
(2) The dcvc!opmcnt of container terminal at ncighbonng poris of Bucnos Am,s suclx as
Bahia Blanca Quequen, Rosario poits as second step. _
{3) The dcvclopmenl of secondary port, nearby the Bncnos Am,s amﬁcnl olT shon,
istand terminal development as third stqw R S

The immcdiate schemes as first step are described as follows;

Znd and 3rd steps are discussed in Section 1.5 as paits of the short and long erm
action plans of institutionat and infrastructural dmoloplmnl schemes.

(1)  Optinum utilization of raifway facititics of Buenos Aires Port

~According to the above demands forceast the port will receive the containers of
about I”iS million by 2005. The maximum possible handling capacity of container under
the present arrangement of terminal facilities Operélibns by 5 private companies is
estimated to handle about 1.2 million containers, provided that the upgrading of existing
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f'tClImc:. and operation cfﬁuency and the followmg measures are carried out in the
Bucnos Aires poit. _ B

- Optimum Utilizztion of railway facilitis as inter-modal teansport

- Development of handling equipment and improvement of handling cfficicncy

- Integrated terminal area developnicnt by land reclamation, dtld

- Improvement of information flow system

The practical experiences by othe countries and concepts of the above measures
conceried which are considered to be applicable for the Buenos Aires Port are described
as follows;

- a. Ultilization of railway facilities in inter-modal lransport

The distribution system and container logistic are considered of great importance
to cope with fucther globalization of containerization. Such a global distribution syst'em
must be well incorpotated into the network both ocean and inland routcs.

Argentina has large share of {ands in the South America railway system had been
dcvclbpcd all over the counttey from 1880s, The oplimilm utitization of this system for
containers transporlation will be one of the most cconomical and effective measures to

. improve conlainerized lransportation in Argenlina, panicularly for long distances.

Generally raitway transpiration as an intermodal has l‘ollo“;ing advantages;
“*  The railway can carry containess into inland arca through main routes, or even from
‘ onemland country to another. _
ox More cfﬁmcnt dchvery in long dISlilﬂCb tr.mspoﬂallon canbe en_;oyul cspccnlly for
‘ thc iong dls!'mccs of gc.ncmlly more than 300 niles or 500 km.
The container gocs along to malch wuh various transporiation modes such as the
- vailway, truck, and shlp while trailers ‘are not Nexible as carriers. In this respect
railways can be more hcavlly involved in the future transporation and the inland
arca so far less developed will progress as containerized transporiation is developed
into further inland.

‘1) Inthe case of the Argentina |
“The railway has just been utilized for the containers transportation as intermodal
transport. '

- The NCA (Nuevo Central Argentino S.A) is one of container h'md!'ing rdilway
compames which has been granted the concession of the former General Miter portion of |
Fetro carries Argentinos, and now is rcsponsuble for opcralmg this ml frughl service.
With US railway consultant companies they started to provide container iransporlntlon
services by flat wagon car and box wagon car.
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Thelr mnspomnon volume last 2 years have been as fotlow:-

Table ViI-i-4-8  Container 'Iransporl by Rallway in Argenfina

Year General “Empty Auto Parts | Acid (Oit | Stéel Product | Cargo Total
Casgo (ton) (box) (hox) Product) “{ton) (ton)
1993 49,294 6,548 . 2,831,435
1994 69,709 9,466 220 . 3.447.056
1995 (1-8) 60,086 9,005 43,204 10818 188 2430277

Source: NCA

“The portion of containerized cargo in 1994 is only 2.0 % of total cargo but its
volume will incréase as their coitainérization progresses.

The Compauy are handling about 2,000 TEU per month in 1995, 70% of which originate
from Cordoba and 30% from Tucuman for Buenos Aires. The service of auto parts
transportation by containers between Cordoba and Buenos Aires scéems to be competitive
wilh truck transpartation in price and time.

This section discuss the impact given by ml]ways as an intermodal to
containerization as seen in USA and South Africa for seckmg lhe applicable opportunitics
to the raitway facilitics of Argentina, '

2) Case of USA

1} Role of railway as intermodal fransport

US container terminals without excéption have their rail yards called intermodal
container transfer facility on-dock or near-dock which quickly move containers between ‘.
the ships and railcars. '

| Pi ggy -B’nck(tr'msporlanon of truck trailers on railroad fat c’:ra) transportauon
' dmcs back in |880 bul ils deve!opment started in 1950s. ' '

 There are two types of 'conmincr transportation, TOFC (Tmilér oﬁ Fllat Caf) and
COFC (Container on Flat Car). At circus ramp former system enables truckers o load
trailers to railroad flat car or disch'\rgc it from without any handling cquiphlcms for the
railway terminal in dcsnnauon Recently this circus ramps are gmdmlly dlmppe'umg
under hub-center concept. '

The later system requires container handling equipmchls like c‘r:incs,'pi’ggy# _
p1ckers elc. at railway terminals. The number of this type of terminal is increasing. -
Piggy-back transportation was dweloped on the basis of TOFC transportation.

Ra:lw'lys are gre'ttly I’LS[lO]‘nSlble for development of USA inland lmnspml
'ESpecmlly the Double Stack Tratn (I)ST) were mtroduud by American President Co. in
1984 which caused a greal impact in changing the LOlldl(IORS of USA inland
transportation. Demands for comamcr_lranspon were driven by the utilization of the DST.

131



Vol. VII (Chapter 1)

The widesprca’d acceptance of the DST as inter-modal transport in a short time span were

derived from the following merits in the container Irallspomuon system.

*

¥

Lighter weight flatcar: ilghu.r by 54 % ﬂgamsl the old type of flatcar

Double loading capacity: Doubling loading capacity front 100 to 200 units by .'

applying additional locomotive(s)

" Energy saving: Encigy cfficiency of DST

Safeiy: Less vibration at stop and go

These merits in D‘iT naturally meet wnlh lhc Operators demands for cwnonm

rationalization, which have developed DST into such a popular method. This has greally

changed the status of USA domestic transportation, replacing the conventional trailers

which are less popular due to different todule system incompatible with DST.

Today DST has grown to 3,900 unils since its inception. The operational cost

efficiency in per-mile are compared by the other modes as follows:-

Mode _ Cost -

Less Trucks Load Carrier  US$ 1.3}
Truckload, Independent uUss 1.14
Truckload, Irregular US$ 0.8
DST, Domestic Uss 074

i) Feature of container transport by tailway
The actual wiilized conditions of DST lhrough the major ports along the wesl coast

of USA dealmg large volume of container handling with Asian counlries by crossing the

; Pa(:lﬁc Ocean aire described bLIOW

=i=

In the case of USA the infrasiructure dev;loplmm of ratlway ﬁulmes were
gcncraliy initiated by shlppmg compamcs to utilize the ﬂilway networks for’
com'uncr irausport as mlnr-modal and throu gh such services to clicats of cargoes
the shipping companies maintain competitive in the container transpost.

The infrastructures of raitway transport (o be developed behind the terminal were
constructed by the port wthority with their financial arrangement and cargo

* handling opemtlon in the yard called * On dock terminal, or Near dock terminal"

‘where two or three shipping companics will use for containers transports were

conduc(ed by the slcvedonmg companies and railway wmpames operate wagons

for transport cargocs.

The railway companics constructed an inter-modal terminals with their own
financial resource. o ' '

The cargo handling opemuon in the railway y:uds are carried oul by separatc
¢cargo handimg company selecled lhrough publlc bid.
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Previously the rmlw’ty companies like Santa Fe Co. LO“LLICd cargoces dircetly
~ from the manufactures, individual industiies and provided local sales affices near
~ the clients, which had resalted in high cost of operation. From [980s lhc
changed such business promotion system and selected clients from truck
companies and shipping companics and transport cargocs from the main stations
fo main stations and reinforced the companics organizations by minimizing
numiber of employees and regional sales offices.

The truck companics also deliver cargoes to the railway yards for further transport
by railway 10 the destinations, by which services the trick companics manage
dclivéry services with shortage of drivers.

The sales concept of railway companies like Santa Fe Co. and Union Pacific Co.
are; how to coltect and keep cliénts who are shipping and track companies by
providing the information of exact location of their cargocs by computcrized on
line network system and  belter services of punctual delivery of cargoes on the
contract basis. When tlie shipping companies plan to develop new consigners,
they consider to utilize railway transport secvices, subsequently new dermands of
container by railway are créated and saturate for infrastructures development.

iti) The case of railway transport through the Ports of Seattle,
Oakland and Los Angeles

In the casc of the Po:l of Seattle, 75 % of containers commg to port are
lranspcmcd by raitway DST to their destination and 25 % were carcied by trucks.
1.4 million TEUs in 1994 were lr'msporlt,d bcyond the Rocky Mountain, of
which 72% were delivered to local dlslnbuuon sm,h as Washinglon, Orngon
states and 10 % to different destinations i in Cahfonm State.
The DST that carry containers have 22 C’lI‘S inone train and 10 conl'uncu on LE'th
car. The container yard is by stackér operation system and not transtainer systen. |
No need of qdditional marshaling yard behind the wharf as containers is dircclly
detivered. There are three major railway comp*nmcs Santa Fe, Southern Pac:ﬁc .
and Central Pamf:c with railway lines in the yard and on the apron dreas. R

In“the case of the Port of Oakland it ta‘ke:s 3 days o lransporfcontﬁiﬁcrs by
railway from Oakland port to Chicago and § days to New York, which is fasier
~ delivery than passing through the Panama canal.

In the case of the Port of Los Angeles 50 % of total import containers are
* distributed to local domestic arcas by trucks and remaining S0 % go to inland such
“as Chicago, and further east ward up (o New York by DST railway.
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*; At present conlainers through the port of Los Angeles were canied by trucks from

~ the pot to the inland depot which was planned and developed 10 years ago by the

" Southern Pacific railway and port authority where the containers were lranéférl'cd

to the railway. The land of this infand depot are ownied by the port. Theee railway

companies, Southern Pacific, Union Pacific, Santa Fe that operate the inland
railway trﬁnspmt.

* The tmnspoﬁ cost by trucks from lhe port of Los Angelcs is bc,low the actual
' 'cost Dehvery cast of 20 ft container varies from US$!20 to '200 per one
container in local distribution. ' '

‘The port handling capacily and productivy can be increased and handling
efficiency improved if the railway line are extended to the dock areas so that the
containers can be directly loaded on the trains. The railway trains were remodeted
and arranged to carry large Vqumc in one unit.

Another intermiodal developmeit planned at the port of Los Angeles is called the
"Los Angeles Port the Alameda Con"ido'r"

“The Alameda Corridor covers a 25-mile route that will connect the port with major
rail facilities in downlown Los Angeles. The Alameda Corridor project focuses on
extensive railroad and highway construction to enhance the efficiency of cargo-
carrying trains and minimize truck emissions of smoke in Southern California.

3} Case of South Africa _
_ Intermodal (raffic in South Africa can be divided into three categories: doniestic,
crossborder; and marine. Total container traffic has remiained faitly slable since 1990/91
when 1?8 308 TEU was h'mdlcd and for 1991!94 wis 385,129 TEU and for 1994/95 the
esti mate is ”,88 980 TEU.

"1 recent years, marllmlc sector has bLCOIl]C the dommanl sector wnh traffic

~ focused on the corridors bclween the three main ports - Durban, Cape Town, and Port

Elizabeth. Iport container tralfic by rail has increased from 77,145 TEU in 1991/92 to

: '126,649 TEU in 1994I95.'Similarly', export traffic has increased from 100,583 TEU to
155,825 TEU. ‘ '

“The main ports of South Africa, Durban and Capc'Tow_n are all tocated on the
sailing route to South Eastern Asian ports and Japan from Argentina and are tinked to
European potls, and North and South American ports through regular service lines and
feeder networks. These ports are connected with railwﬁy networks, not only in their
country but also 10 adjacent neighbor countries, such as Zambia, Znubabwc
Mozambique, elc.
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 The railway teansport operation are managed by Transnet which is 100 pereent
government sharé holding company, bul it is operated tike a private company. -

Ports in South Africa are managed by the Porinet and railway networks are
managed by Spoornet that betong to Transnét. These institutions are established under the
Transnet of the Ministry of ‘Transport.

1) Inland raitway container tenminal/city deep
The Ministry of Transport have developed the container transportation networks
as shown on Figure VII-1-4-4.

Spoornct has an inland raitway container terminal (called City Deep at
Johannesburg), which is operated by one of subsidiary companies of the Spoornel, and
situated 9 km from Johannesburg. This inland terminal have handled between 280,000
TEUs to 227,000 TEUs per year during 1987 to 1994,

It is well organized to handle containers from sea ports, 500 km apart from
Durban and 1100 km apart from Cape Town and also handling inland containers by
railway networks. -
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ii) Facility at this tenminal -

Handling Capacily: 20 trains of 50 trucks per day

Space: 32 hectare

Personnel: s17

Gantry Cranc: 5 x 35-ton Mannesmann Damage Gantry Crane
Tractors: 54 terminal tractors

Parking Capacity Area:  '[,597 containers

Stacking Capacity Area: 1,088 containers

4) Summary'of railway contribution of container transport
The railway contributions to improve the container transportation system is

summarized below, which shall be considered as onc of the aliemative measures for

development of container handling capacily in the port of Bucnos Aires.

i)

i)

i)

iv)

v)

vi)

The railway provide the main routes for container transport imlo inland arcas,
whereas containerization so far was developed mainly to cover port to port.
Containerization is to be further developed from ports to inland via the railwiys.

The railway provide more advaniages in long distance travel, as comparcd wilh
trucks, even niore 5o in (he future when environimental problems, energy saving
and manpower shortage are taken into account. Promeotion of utilization of railway

will not only increase economic efficiency but also solve various social problenis.

' The conlainér goes along {o match with various transportation modes such as the
railway; truck and ship. In this respect railway can be mdrc_hcavil_y involved'in
“the fuluré transportation and push to bring more demands for containers

equipment. The railway will also ¢nhance the development of the areas along the
railway routes. ' ' ' '

Introduce a new type of tlal wagon, like double stack train (DST) to carry
conlainers o increase ransport capacity by onc train.

The raitway facilitics may be dc‘vcloped joi.ntly with the shipping conipa’nies.

The "on dock terminal” or "near dock terminal” to handle containers between

trucks and railway shoutd be constructed outside, but near the containier terminal.

b. Development of handling equipment and im'provcmenl of efficicncy

- The container handling equipment have ilproved, such as its lifting capacity have

got targer, and its reach have got longer, in conjuction to the increase of size of container
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carrier vessels from semi container ships in 1970s o post Panamax size of ships in
1990s. | |

“Fhe current containers handting system and efficicncy at the Buenos Aires arc
coinpared by referring the cases of the major container terminals in USA and Japan,

1) Inthe case of Ports of Los Angeles :
* The Port Authority and terminal operator made contract a’grcel'néh@ with the
miniindm ainount guarantee system based on the fare catculation from the tohnage and
introduced incenlivcs'lo_ the case of collected revenues over USS | mil as follows;

In case there is an extra revenue, 25 % of the revenues beyond US$ ! mil portion
are kicked back.
* There is the labor associations Lovermg the ports along the west coast calted
"Pacific Maritime Association”. The terminal open for § days per week and stevedoring
companics provide 24 hour services per day.
* The handling rate of APL at the terminal of port of Los Angeles are on average of
27 TEU per hour and 530,000 TEUs per year at 2 berths and to be increased to 900,000

TEUs by 1999 by constructing terminal 300 with berih length of 4,000 fi.

2)  Inthe case of Nagoya port. (Nagoya Container Berth, NCB)
This terminal with 3 berths handled 650,000 TEUs in 1994 and accommodated
“max. size of ship 53 000 DWT containers.

‘The containers handling r_me through this terminat is 30 boxes per hour by one
‘crane. Generally it takes about 7 to 8 hours by using two gantry crancs for loading
containers in one ship of 50,000 DWT (L=270 (o 290 m) size of container ship. ;

| ' The straddle carrier systeni had been adopted by onc of the carge handling
companies for handling containers (o minimize (he running distance within the yard area.

“This system have found that the maintenance cost 6f.equi].)menl and yard
pavcment is high, running cosl of equipment is hlgh and high insurance cost of the
- equipment are required. The NCB plans to replatc such system to the transtainer systcm
toi increase the handling capacity, which system is not rcqumd so skilled, cxpenenced
opt,rators and can easily adopt compulerlzed networks for information with the ganiry

cranes, adniinistration offices and gate communication and curcent trénds of automatic
 handling system.

The NCB, however plan to replace existing container cranes on the apron with
longer arm reach but not increasing the hflmg capacity to handle cargoes from post
Panamax container ships.
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As seen from the Table V1I-1-2-7, the terminal operation at the container terminal
~of Buenos Aires adopted gantry cranes at the quay and transtainer system, as the
. container handling equipment, which is considered reasonable due to the limited yard arca
and flexible to accommodate further technical innovation such as avtomatic handling
system and computerized control system,

1.4.3 Integrated Container Terminal Area Development

(1} Integrated container teriminal areas development by other countrics -

The expansion and the improvc:’ncnt of the present premises for container
handlmg in the port of Bucnos Aires may not be cnough in the medium and long term
port opcrallon due to llllllltd available space and proximity of cily activitics along the
waterfront aréa. The full scale operation of container terminal is considered rather difficult
due to the following reasons;

- There is no chance for fully laden ships to calt due water depth constraints at the
access channel and along the quay. |
- Severe shortage of land behind the quay walls for the containers _opcrzilion. ¥

Considcﬁng the physical conditions of the |)o=rt, it is necessary to plan the
optimum ufilization of cxistiﬁg facilities on the short term, then the development of a new
container terminal at other port along the Atlantic coast where dccp walcr are "W‘lll‘\blb and:
shorter access to the ocean supplementary to lhc Buenos Aires in thc long term.

While it is Ls!imaled that Buénos Ai rt;s Port will be'ablu to ﬁandlc containess of
~ about nearly §.2 miltion TEUs under the prt,scnl arrangenicit.: Thc port '\ulhonly should -
plan the concept of optimum utilization of mstmg facilities with private seutora ()pumuon

Some cases of the major container terminal poris in the USA Smgnpon,,
M'il'lysm and Japan be introduced for consideration in the planning for the development
of the existing facilitics in Buenos Aires to expand the container handhng capacily 'md ;

improve terminal operation efficicncy.

The current dcvclopmcnl cases of container h,rmlml of ma}or porls are
summarized as follows '
* The m'ljor ports in USA planned to dccpcn the channcl dt,plh from 16 ﬂ to 48 50

ft, to 72 f.
* To construct longu berth (900 ft) 300 m long and deeper dralt 15 m (50 fl)
alongside the berth to accommodate post panamax (ype ships, (60,000 DWT).
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*  The port authority of Oakland and Los Angles planncd to éxpand the container

terminal yard by land formation (reclamation) to increase handling cz_lpacily.-T he tand will
be leased to the private terminal operators. o
* To construct a satellite public intand depots to stock wmamcrs outsnde the port
and to obtain spaces within the ferminal so as to increase handling capacity with the

available infrastcuctures.

a. Case of container terminal developiment at Singapore Port

1} ‘Terminal facilitics

Container traffic through the pori of Singapore has been increasing at about 20%
annually since 1986. The planning for a new container terminal started way back in 1989.
The stcady upswing in the annual container lhroughpul prompled Port of Singapore
Aulhorlly (PSA) to consider the devclopmcm of a new terminal at Pasir P'm]ang Itis
estimated that existing capacity at Tanjung Pagar Terminal, chpcl Tenninat and Brani
- Terminal will be saturated by 1997/98. PSA will therefore require the new container
terininal to be operational by 1998 10 meet the expected increase in volume of container
- traffic. ' '

The new container terminal will be developed in 4-phases. The terminal will have
49 bcnhs tohlmg 17 km tong of the berth front {about lwm, the existing capacity).

Phasc of Development No of Berths
| ' 3
n 18
im0 14
v ‘ - 9% ’i‘l’lanm:di _

Total 49

The phasé development of new contaiier terminal at Pasir Panjong are as foltows;

Phase [:

Arca to be relekaimed 122 ha
Total terminal area. ~178 ha
Number of container berths 8
Handling capacity 5.4 million TFUS
Start of reclamation Sept. ‘93

- Completion of first § berths 1998

. Complt.lton of Phase | 2000

© Phase II: S ' :

Arcato be relctaimed 222.6 ha
Number of container beiths 18
Handling capacity - 12.9 million TEUs
Start of reclamation 1995
Conpletion of first 2 beiths 1995 -

~ Completion of Phase 1l 2009

Eslimated cost of development of Phase I and 11 is $$7 biftion.
(8$: Singapore dollar, US$ 1 = $$1.42 in 1995) '
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2) Warehousing and distribution _

PSA operates a nuniber of distriparks in the Port. The total warchouse space
' managed by PSA is 4% of the total stock in Singapore. PSA is ihe largest warchouse
operator in the port of Singapore.

- Alexandra Distripark - 211,600 m? of storage space

- Pasir Panjang Distripark - 195,900 m? warchousing space

- Tanjohg Pagar Distripark - 65,200 m2 of warehousing space

- Keppel Distripark - 112,000 im? of covered storage space

Keppel Distripark, PSA’s latest distribution and consolidation center, was
completed in May 1993, is within the Free Trade Zone and dicectly linked 1o the container
terminals.

b. Case of container terminal developiment at Klang Port in Malaysia

1) Terminal facilitics:

Port Khng is the biggest port in Mahysm which is handling about 60% of

containers transported in Malaysia and Penang Port is 2nd biggest port, which is handling
about 23% of containers. Port Klang handled 677,600 TEU in 1992 and 771,900 TEUs
in 1995. Port Klang Authority has made a major investment in building a new gatcway at
West Port on the island of Pulau Indah, to be a hub port of containers in this region.

“On-going cons_‘truclioh of facilities in West Port arc implemented in two phases.
Phases | and phase Il of the west port project are as follows;-

_ ‘ g _ . Completion
- 3 general cargo/container berths 1994 '
* 2 general cargo/container S T Apnl 1995
Jdiybulk e © i June 1995
+ 3 containet/gencral cargo : ‘November 1995
2 warchouses December 1995
3 transii-sheds . + June 1995
other building - Apol 1995

Thié project will eventually have l I kilometers of berths and back-up facilities on
510 hectares of land. All the bulhs are dcmgned for ships of up to 80,000 toncs N
dlsplacemcnt Depth alongside is between 14 to 17 meter. .

2) }*rt,c commcnnl ZONe
~ North Port, covering an area of 248 hccl'm,s was given frec commercial zone -
status in Apnl 1993, The free zone will be cxpcc(cd to cover South Port land and West
" Poit. The free zone status offers Port Kang a distinct competitive advantage, espccmliy
as distribution center for containerized cargo. In this area direct transshipment,
consolidation of cacgo, regional dislributidn, trading and val ve-adding activities can now
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be carricd out with minimum documentation and procedures, and ¢limination of duties.

- Also in this area there are 26 hectare of _Po’rf Klang Distribution Park '(PKDfP) which
offers savings of transport costs and time, and fast, efficient, just-in-time distribution.
The distripark began operations in September 1993 with 2 warchouses providing 79,000
ni? of covered storage space, 2 hectares of open storage yard and 1.2 hectares for
container storage. Under the second phase of development, another warehouse of 9,000
m? is scheduled for completion by August 1995. When fully dcveloped PKDP will
provide 125,000 m? of covered warchouse space.

c. Case of Los Angeles and Oakland Ports in USA

1) Oakland Port -

The water depth in the channel and nloﬁgsidc of the berth af the pori of Oakland
are 11.5m (38 f1) which is not enough to accommodate current container ships of 50 to
60,000 DWT calling the port, 156 vessels called in 1994. The port aiithority plan to
decpen gradually to 12.7m (42 ft) and 14.5m (48 {t) to accommodate post Panamax type
- of container ship having deaft of 12.7m (42 fi).

~ The port authority of Oakland planned to construct [80m (600 ft) tong of bexth for
a new container terminal but now it will be changed to have 273m (900 ft) long required.

The terminal size of the pén of Qakland are small. § is planned to improve the
galc system and speed up the gate'|)ass of in-out terminal by introducing soft ware
- setvices. The ratio between loaded containers and emply one is planned to be improved
" by ulllmng the satellite public inland deports to obtain spac»s in the terminal area for

o stockmg 1mmcdr1tc containers and to increase the handling cap‘tuly

| 2} Los Angeks Ponrt _ | : -
. The Post Authority of Los Angeles have developed the inter container terminal for
240 acres 1o be used by American President Line (APL) and scheduled to be completed
by February 1997,

_ The north channel of the port of Los Angeles is (o be deepened by dr'edging 10
19m (63 1) in ficst phase and subsequently to 24.5m (81 ft) in second phase. The dry
.?b‘hlk terminal is developed to have 21.8m (72 f1) draft along side the berth and
':subscquemly 10 24.5m (81 f1} for accommodating super tankers of 300,000 DWT The
‘dredging material are used for the reclamation of the new tcmnnal development calted

"project 400" to construct 4 berths havmg 15m (50 fi) draft along side the berth to
accommodate post Panamax size container Shlps 'md to install 4 v m(s of post Panamax
container cranes. '
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The APL {American President Lines, 1td.) will ‘operate this terminal as a tenant

The port aulhoﬁly of Los Angeles started the development planning carlier stage

tike 10 years ahead, to solve the envisommental aspects assessiment and o obtain the

pernit from the federal government.

d. Case of Nagoya Poit in Japan

t)

2)

_3)

The Nagoya Container Berth (NCB) with ihree berths ( 300m, 300m and 250 m
long of berths respectively) handled 650,000 TEUs in 1994 which was ‘equivalent
to aboul 52 % of the total volume of containers handled st the Port of Nagoya.
The average growth rate of containers through this terminal have been 7 % per
year.

The container berths of NCB have been upgraded to accommodate farger ships.
Al present the draft along side of the berth is 12m (40 ft) depth and ship with the
draft of 10.8m (36 f1) can come to the berths. fi is planned to develop public berth
with a depth of 14m (46 ft) in the Nagoya Port. '

"The NCB terminal are designed and construcied with berth and yards for use as a
single consolidated container terminat for smooth and efficient operation. The

- gantry cranes have the enough handling capacity , but the yard arcas( Berth No. 1,

4)‘

86,000 m2, Betth No.2, 98,000 m2 and Berth No.3, 81,750 m2 in total 265,750
m2) are not enough, thus the handling capacity is li"mitcd.

The allocation of containers stock in the terminal ya’rds are arranged by the sjstém
of containers handling of the’ Lommg ship and classified to stouk containers as

| - follows

1.4.4

* at the marshaling areas, containers for loading to :Ship afc stoclied.
* -~ at the yard areas, stock beforchand and shipment containers for toading

and three layers stock for import containers.

Examples of Financial Anangcment by .
Other Ports for Container- 'lenmmal Devclopment

In this section, alternative examples by the other poits how the port authority

arr‘uige‘thc fund for implementing the project are described, which are considered as

recommendablc cases for lmplemcnung container terminal development projects in

Argmhne porls
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4y

a,

Case of Seattle / Oakland / Los Angeles Ports m USA

The port abithority of Scattle plans to dredge the channel to 11.2m (37 ft). The cost
of this dredging works will be managed by the harbor maintenance tax assessed by
the value of export and import cargoes to be paid to the custom collector. 25% of
the project cost will be arranged (o provide from the port authority and 75% from
the state government.

‘The port authority of Oakland planned to construct 272m (900 {t) Iéng of berth fora

new container términal independently. The waterfront facilities of container terminal
will be constructed by financial arrangement of the port authority and leased to
users. The land facilities will be developed by users with their funds.

The part of Oakland did not receive subsidy for terminal development. The
infrastructures developnient have been carried out by a joint operation with private
investments and not onty port own resources, because the port authority of Oakland
contro} and manage airport, sca port ang operate business field of real estate and
festaurant,

The port aithority of Oakland however arrange the finance by the following
manners for implementing projects. F
1) The port issue ievenue bond with the imunicipal tax free bond.

©2)  Asking private leading investors to share the cost.
+3)  Asking federal government.
'4)  Pannesship with shipping companies and port users.

The porls of Cahfornn State had established lhe state trust and organized as the

' ln(lf:pendcm (rust with nonproﬁt basis. The Port Authority of Los Angeh,s is

member of this trust. For implementing new development pl‘O_]CClS in the ports of

~ California, some amount required for the project could be arranged through the
- fund of this trust. The income can be deposited and accumulated to receive in the
'»’l‘rust Fund. -

"The port opcmuon ar¢ carricd oul under lhe lmsl document. The profit by the poit
operation must be reinvested for development and rehabilitation of port facitities.

The projects like infrastructure development in the ports of USA have been
generally self financed by the bonds issued by the port authority, which can be
purchased by people like Japanese companics and many share holders of the porl
and it is 10 be formed parts of the public funds. The finance of the container
tersninal development of the Los Angeles port is arranged from the accuniulating
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saving, port reserve and issue bonds and annual revenue of about US$100 mil per
year. ' '

Case of Nagoya Poit in Japan

The Nagoya Container Berth (NCB) was constructed as the public sector in 1970

with joint investment from the Nagoya Port Authorily and major shipping
companies for the purposes of the construction and leasing out of container

terminal aind its facilities.

The share of investment cost of the NCB were as follows
© 10 % from The Nagoya Port Authority
10 % from the shipping companies
10 % from the central government budget
40 % from the public financiat fund
30 % from the banks of cities and province.

It is planned to develop public berih with a depth of 14 m in the Nagoya Port. The
project cost of berth construction, dredging, reclamation and installation of cranes
is estimated around 30 Billion Yei (US$ 300 mil), \#liich can be refurned in case
the lease amount of the terminal is 3 Billion Yen (US$ 30 Mil.) per year.

~ The cost of infrastructures development at this NCB, for cxamplc 350 m x 500 m
t container berth construction were aranged by the following sources; '

1) Borrow wnlhout interest from the ccmral gov ernment, 20 % of total pro;cat
- cost S . :

2) Public cooperation, Nagoy'\ Pon Amhomy prowdc 20 %

3} - Botrows from the public financial fund, 30 %

4y ' Banks of the city and provinces provided, 30 %

* The maintenance dredging along the front of the whar! located at the mouth of the

river where is silted by the discharge flows from the river is carried oul every
month regularly with grab dredger and the access channel to 14 m'depth annually
by the budget of the ceniral government of the public port adininistration office.
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1.4.5°  Improvement Mcasures in Technical Aspects of
Maritime Control '

Under the présent arrangement of equipment by the Coast Guard for navigation |
safety control of ships sailing through the La Plata River to approach Buenos Aires port
and other river ports along the Parana river, the foltowing measures of technical aspects
ate recomsiiended for improving the traftic control system.,

(1)  Introduction of radar systein and information signal station

a. Examples of the traffic controls in Japan and Singapore

Usually in advanced ports in the world, technically advanced navigation control
system arc adopted to ensure safety of navigation in the channels and ports. The case of
coastal guard services at the Nagoya pori in Japan and Singapdrc are described as
‘examples to be recommendable measures of the functional port service.

1) The Case of Nagoya pont - local arca traffic control in Japan

The Japanese counterpart of Argentine Prefecture; the Maritime Safely Agency is
endeavoring 10 take various steps 1o promote the safety of maritimie traffic in Tokyo bay
and other bays, straits in Japanese water areas.

It has 11 regional districts lhréughout Japan and each district is controlled by each
regionat office. Their stcps to promote the safety of maritime traffic include biiolagc,
- guarding, traffic routes, restriction on overtaking, vestriction on speed and restriction of
‘using auto-"pilot, cte. These are much thc same as Prefecture’s steps as follows;

P - Sendmg in lhc Pledge for S'ifuy Measures against ol poilunon and acmdcms
* The owner or operator should submit “The Written PlCdgb for S'\fely measures” to
Matitime Safely Agency and fulfill its requirements for following vessels.

o a Iargt, tanker of 220,000 DWT or mor¢ carrying dangerous cargo that enters
- Tokyo Bay for the first time

*  aliquified (petroleum, natural) gas tanker of 25,000 GT or more that énters
Japan Water way area for the first time

“This kind of step seems to be effective for enviranment control in Argentina. In the
vicinity of Dock Sur sea water is potluted with oil leakage from vessels or oil
refineries.

- Arrangement of vessels for guarding the cousse
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© A vessel of LOA 250m ot more and & liquificd vessel of 25,000 GT or more should
arrange vesscls for guardmg the course until she confirms her safe navigation even
after leaving the traffic routes in n,slnctud area like Tokyo lhy Osaka Bay, clc.

- Notification of Traffic Routes, Notification of Change, and Position Reports
A vessel of 10,000 GT or more should inform the passing routes designated by
Matitime Tralfic Laws and passing time by noon of the day before the estimated date
of entering the traffic routes and "Notification of Change" as follows:
=>  Port and section, name of destination
=>  Port and section, name of dephﬂurc
=>  Namg¢, GT
=> Passing Time -
=> Name of reporting line
=>  Deslination

‘Advisory Service Center also provides local mariners with navigational information
on movemein of vesscls around, weather condition, marine notices, cfc., through the
function of shore-based radar.

The Safety Agency as established the Nagoya Port Traffic Advisory Scivice Center
as local arca traific Conlrol at the entrance of the port Illu, other busy ports in Japan
which provides imaritime traffic information and controls teaffic for safe mv:g'mon of
vessels in the port with the foll()wmg gcncml ruk,s and regulations.

- passage priority

- prohibition of overtaking at curves

- prohibition of crossing at curves |

- keeping to slarboard

To ensure safety of navigation in restricted walérways in the port the ‘center are
controlling vessels of 20,000 GT or more and oil tankers of 5,000 GT or more.

The center instruct vessels by displaying traftic conlrol signals with electric characters
at several stations. ' '

* The center is controlling vessels' flow in restricted passages by fotlowing $y§(é|1'ls

and measures:

i) - Radar vessel-data processing system (See Figure VII-1-4-5).

The radar is tnstalled at the towér of the Traffic Adﬁsory Safety Center and
.~ covers the proceed radar echo area of entice port. The radar indicate the access chamnel
- with the geographic features of the port on the appearance board in the radar séanning
system. |
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All the ships sailing through the chaniel is indicated by identificd code given by
the center when they received the details from the ship to enter the port. This code is
indicated with posmon and size of vessel on the radar screen. Theit speed and direction
arg updmcd every 6 second.

Radar echoes of vessels go through a data processor 'md:appcar on a graphi¢
display as marks being made up of sinall circles with identification codes :md bars which
show bearing and speed of symbalized vesscls. '

ii} Information signal system (See Figu;é Vil-1-4-6)
The setvice center instatled 4 inforination signal station.
- =>  onc at the tower of the service center,
=>  on¢ al the end of the port, and
=>  one at the entrance of cast passage channel and others at the exit of west
passage.

The ssgnal is classified by (hc size of vcsscls such as vessels fmore (h'm 5000 GT
‘are going through from East passage to Wesl passage indicated by E - W or vessel more
than 5,000 GT ace going through from Kinjo arca toward noith passage indicating K - N.

The service center also provide vessel traffic signal station to indicate the letter
mode with means of in bound, out bound, free, warning and restricted as shown on
Figure VII- l-4-7. ' :

An t.lcclucai board i is used for information SIgm! system and displays information
~on vessels mancuvumg a specmc arcas from/to destinations. Vesscl Traffic Signal
Station {VTSS) has l_rafﬁ_c stgnql boards facing each passage. The s;gnals aré so
controlled that the traffic become one way 10 avoid potential head-(o-head situation of
vessels.
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Radar Serwce Area and Posmon Reportcng Line,
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