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'CHAPTER 3 TERMINAL PLANNING

_' Trat‘ﬁc Demand For. eeast

Future chnarro of Trafﬁc Movements through the La Union Port

' Currently, most of the sca-borne cargo to and from El Salvador are imported and
) exported through the Acajutla Port or the Quetzal Port in Guatemala A farge share of

the trans1t cargo through the Quetzal Port is chiefly attrrbuted to an madequate cargo
handlmg capacrty of the Acajutla Port 'Once the La Union Port has become
: operatlonal it s expected that conslderable part of the El Saivador om

o (Ortgln/i)estmatron) cargo will be handled through the La Unién Port Port. Thts -

would be partrcularly so for the container traffic that will be preferably handled
through a hrghly eftlcrent and modermzed contamer termmal of the La Unién Port,

- which is Jocated deep inside ‘the’ Fonscca Gulf and no operatlonal problem will oceur .

o due to wave actlons as experlenced in the. Aca]utla Port

3 In addrtlon to the shtft of the El Salvador—O/D cargo mentroned above the
development of the La Umon Port wrll trigger a more extensrve regtonal shrft of the -
- container traffrc mcludmg the nerghbonng countnes (‘urrently, their contaruer cargo o
are handled through therr own ports, such as the San Lorenzo Port in Honduras the
_ Cormto Port 1n Ntcaragua and . the Quetzal Port in .Guatemala. A hrghly efficient -
:_contamer handlmg servrce expected at the La Umon Port and the recent progress of the

- _"expandmg inland road network 11nked to the Pan—Amertcan nghway will encourage

o the cross—border contamer traffrc to the La Unron Port. This tendenCy will be more

tenhanced 1f ma]or contamer shlpprng hnes take a policy that their vessels will -

K rnmrrmze the number of callmg ports only calling at the selected strateglc contamer
' termmal like the La Unién Port in order to save the sallmg costs for their ShlpS route
_ devratrons and create econormes of scale by use of larger—srze contamer vessels

" Inthe rneantrme itis reasoned that the ex1st1ng traffrc pattern of bulk cargo wrll not be

s1gmf1cantiy affected by the La Unién Port. The domestrc rnovements of diy bulk -

- -_'such as cerea] and fertllrzer have been already establrshed well lmked to the silos

e located near the Acajutla Port. The Acajutla Port is now promoting the prtvatrzatron of
a dry bulk terminal at the port. Under these crrcumstances no drastlc shift of dry bulk

cargo shlpment from the Aca]utla Port to the La Unlon Port will take place ina short

term. The hqurd bulk such as diesel orl and gasohne has been mamly consumed in and

around the capltal area, so the development of the La Unién Port will also not mduce a B

significant rmpact to the ongomg shipment centered on the Aca;utla Port.
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3 1 2 Procedures of Trafﬁe Foretast ‘

The baslc steps of the traffic forecast for the La Umon Port are outlmed heremafter and _
' major actlvttres of the traffic forecastmg are further 111ustrated in Flgure 3.1. 1 “Trafftc
Forecast Study Flow” In accordance wrth this study flow, the detalled traffic analy31s o
'has been undertaken in the successwe secttons . '

(1) In the macroscoplc forecast the hlstorrcal trends of Bl Salvador—O/D 1mport/export .
cargo in all transportatlon modes have been exammed, and the future demands' :
o pro;ected by use of the economlc mdlcator of GDP. _ :

- (2) Qut of all-mode totaI the sea trafftc portlon of El Salvador—O/D cargo has been
' prOJected consuierlng the past trend of its share. . =~ . 0 PR .
' .(3) In the nneroscoprc forecast the sea traffic has been dmded into nnport/export E |
cargo and: classrfled on a package—style basis,” and further sub- dmded 1nto'_

1nd1v1dual commodltres such as cereals and i iron & steel e o

(4) For cach commodrty, detaded ana]ysls has been made to prOJect 1ts future demand
(5) The results of macroscoptc and m:croscoplc forecasts have been crosschecked each
' other and the results of nncroscoplc forecasts have been ftnahzed :

5' (6) Out of the sea trafflc, tota! of El Salvador-O/D the portton for the La Umon Port |
' has been pro;ccted through the transport cost analysrs (In thls step, only '
conventional cargo has been estlmated) - : .
: | (7) Out of the traffic forecast reSutts (6) contamenzable cargo has been 1dentrf1ed for
B estlmatmg the El Salvador-(}/D contamers o '
(8) In addition to the El Saivador—O/D contamers transrt contalners o and from the :
netghbormg countrres ports through the La Unién Port have also been pr0]ected
consrdermg the transport economy and commercml srtuatlons _ : C e

(] On the basis of the past statistics of passenger ship calhngs at the Aca}utla Port the

passenger shlp demands have been estrmated for the La Umon Port.
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i i . e
E Containet Traffio, Manual E E| Salvador Pogis . . €iBalvador O/D
H in Nedghboring Country's Pod PA . ) ' Inpul/Espnst, Package style 4l miedes traffic importExporl
E {Guatemata, Hosduras, Nicaragus H ) . Commadity

i
1 N B
'
! . . . . Feonomlg Industrial . Economic,
1 e — . . . . —F " indicater Lo ——q - Indicatos
i Intemational Gontainer C ' {4DP; Populnlion ste) . {QDP, Populztion the)
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H - . . o El Salvador OfD
|: . 7 {2005/20102020)
' . ! Sharo H
b b o ' — . Feowr :
1 ) BeaTranspeit 1
. . _ElSalvadot Ports
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. : . Commodity . {200%5/201 02020}
R - (2005{201042010) - _PgllTola'
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- — B S i
CONTAINER CARGO ' ° H ‘ )

: _Figur"e 3.1.1 Traffic Forecast Study Flow -

3 1.3 Economrc Indlces for Trafﬁc Pro,;ectron '

(1)

Populatron AR

In the Aast five years of 1996 2000 the annual populatron growth rates remamed in a

R narrow range of 1 97% - 2. 10% with an average of 2.06%. Compared with the last ten

o years data, the trend shows a slrght decline in populatlon growth rates as shown below.

Table 3 1. 1 Hrstorrcal 'I‘rend of Populatron between 1991-2000

Average

growth rate
' ‘ , _ : : E C | 1991- | 1996-
1991 1992f 1993] 1994] 1995| . 1996 1997| 1998 1999 2000 2000 | 2000

5,206 5310] 5,421] 5,541 5,669| 5, 788 5,011 6,035 6,154 6,277 2.10%)| 2.06%
- 200902009 2.21%) 2.31 %0 2.109%| 2.13%| 2.109%| 1.97%| 2.00%] - -

000 (growth _rate (%) to the precedrng year)

Populatiort:

e Source BCR (Banco Central de Reserva: de El Salvador Centra] Bank of El Salvador) World Bank)

: The Umted Natrons forecast populatron growth rate of 1. 53% in 2001 2010 and 1.27

m 2011 20201 in Latm America, But this forecast seems too small cornpared with the
above hrstorlcal trend The forecast figures of the prev10us JICA study are in the

_ middle of the gap between UN s forecast and the recent trend. There 1s 1o reason why

the prevrous JICAs forecast flgures should be modrfred Thus in this Study, the
_.'populatron growth T1ates of 1.84% in 2001 ~'2005 and 1.50% in 2005 — 2015 are |

- adopted the same as those in the prevrous }ICA’s study

MAIN REPORT P 3-3 . CHAPTER3



DE’I‘A! LED DFSIGN ON PORT RLAC’ [VATION PROIECT

IN 1A UNION PROVINCE gIcA) - . L FINAL KBPORT

(2)

JICA’s “Hrgh Case” The lowest frgure of 3.5% also comcrdes w1th the average annual - -

Growth Prospects : : : _ : :
The dverage annual growth rate of Gross Domestlc Product (GDP) was 3. 5% durmg

.the pcrlod of 1995 2000 (see Table 2.1, 2) The GDP growth in the future as forecast

by drfferent orgamzattons is .in the range of 3.5% - 5% This r'mge happens to
coincide with the forecast of the prevrous JICA’s study, the lowest frgure of 3. 5% in

'_the above. range is the sarne as JICA’s “Low Case” and the hlghest flgure of 5%,

e growth rate of GDP in the last f1ve years, Referrmg to those ftgures of . GDP growth,

3.4

W

* and taking account of conservatrve esnmatron to steer the Pro;ect on a safe srde the -

GDP growth rate of 3.5% towards the target years 1s adopted in this Study

Macroeconomrc Trafﬁc PI‘Q]GCthl‘l

Import

~ In the case of rmport the statlstles of GDP of 21 Salvador and the total volume of 5

' _rmports of El Salvador in the last ten years were correlated and then the future volume
_ 'of 1mports 1s estlmated by applyrng the future GDF mentloned above. The resultrng

_ volumes of unports are 73 mrllron MT 9.6 million MT and 12.4 million MT in 2005 o

2010 and 2015, respectrvely (see Table 3. 1 2)

Table 3.1 2 Correlation between Sdlvadorean GDP and Total Volume of '
o Imports by All Modes between 1991-2000 -

' L Actual Record in Statistics - = ** ' g Fo'recasl_ o
S , 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2005 | 2010 | 2015
X |GDP (billion US$) | 6.90 | 7.42 | 7.97 | 8.45 | 8.99 | 9.14 | 9.53 | 9.87 |10.20|10.41 | 12.81 | 15.47 | 18.69
Y |Imports (1000 MT) {2,489 |2,763 | 2,781 3,572|4,245 3,230 | 4,380 | 4,953 | 5,032 5,630 | 7,307 | 9,622 12,418
Note (1): GDP at 1995 constant prrce (2) Lrnear regressron equatron Y= axX+b a-*868074 b— —3808668
r~094 - : S o
(2) Export o

In the case of export the statistics of GDP of El Salvador trade partners and the total _' :

: 'volume of exports of El Salvador in the last ten years are correlated the future volume

of export is then esnmated by applymg the future GDP Among the Salvadorean trade

- partners, USA. accounted for 65.3% of the fotal exports in 2000 in money value

: followed by.the rest of the countrres in Central Amerrca (25. 1%) and Germany (3.2%). |
: They cover 93. 6% of the total. The shares of export trade between El Salvador and its
. main tradmg partners are used to compute a werghed figure from 1nd1v1dually forecast :
: flgures (see Tables 3. 1.3 to 3.1.5). The resultmg werghed volume of the exports in
‘mitlion MT are 2. 5,3.6 and 4.9 i in 20{)5 2010 and 2015, respectrvely The total cargo _
' volumes of Salvadoreau 1rnports and exports by all transport rnodes are in nnllron MT )

- 98, 13 2 and 173 in 2005, 2010 and 2015 respectlvely (see Table 3 1. 6)
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" Table3.13 Coft'elatlon betWeen Trade .Pa'rtners GDP (Central America)
' and Total Volume of Exports by All Modes between 1991-2000

__Aclual Record in Statistics Forccast
1991 | 1992 | 1993 | 1994 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2005 | 2010 | 2015
X | GDP (viltion Us$) * |26.13|27.71|29.04 | 30.08|31.43 | 32.12 | 33.73 | 35,67 | 37.36 | 30.02 | 48.61| 60.62 | 75.69
¥ [Bxpors (1000 M) | 454 | 605 | 643 | 457 | 665 | 845 1,181,333 ]1,409 | 1,654]2,534|3713 | 5,193

 Note (1) GDP at 1995 constant pnce (2) Lmoar regressmn cquatlon Y= axX+b, a= 98185 b = -2239250,

tr—OQS

lable3 14 Correlatmn between .Trade Partners’ GhP (USA) and Total
. Volume of Exports by Ail Modes between 1991 2000

Actual Record in Statistics Forecast . -
S ] 199_1 19_92 1993 | 1994 1995_ 1996 | 1997 | 1998 | 1999 | 2000 | 2005 | 2010 2015
X | GDP (billion US$)  [6,607{6,809 | 6,990|7,272| 7,466 | 7,732 8,075 8,428 |8,731 [9,057 10,876)13,060[15,683]
| Y |Exports (1000 MT) | 454 | 605 | 643 | 457 | 665 845 [1,188|1,333|1,409 | 1,654 2,500 |3,589 | 4,896 '
"~ Note (1) GDP at 1995 cons!ant pnce (2) Linear regresslon equatlon Y = axX+b a =498, b—-2921291
r=096 .
Table 31 5 Correlat:on between Trade Partners GI)P (Germany} and 'I‘otal
- Volume of Exports by All Modes between 1991-201]0 -
- . Actual Record in Statistics ; Forecast
Sl o | 1991 11952 1 1993 1994 | 1995 | 1996 | 1997 | 1598 | 1999 2000 | 2005 {2010 | 2015
X loDP (billion US$) - | - | - |2,201|2,253]2,292|2,309|2,342| 2,393 | 2,428 | 2,505 2,656 | 2,863 | 3,085
Y Exports (1000 MT) - - 643 [ 457 | 665 845 '|1,188|1,33311,409 | 1,654 | 2,324 3,174 4,090 -

_' Note (1): GDF at 1995 Lonstant pnco (2) Linear regressnon equatlon Y=ax X+ba= 4116,b = -8608290

r—094

(2005 2010 2015)

| Table 3 I 6 Total Volume of Sa]vadorean Trade by All Transport Modes

(3) Allocation to Salvadorean Ports : _ _
In a]locatmg the entire cargo to be transported by all modes to the Salvadorean ports,
the hlstoncal trend of thelr shares is used for the forecast (see Table 3.1. 7)

; Unit: mllhonMI‘
. : 2005 2010 2015
Tmports S 73 9.6 12.4
. | Exports 25 ¢ 36 - 4.9
-Total 98 132 - 173
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Table 3.1.7- - IItstorucal Trend of Saivadorcan Trade in Volume and
: Share by Transport Mode (1997 2000) :

. . Umt '000 MT

Transport Mode .' | 1997 | 1908 | 1999 . 2000

via Acajutla and Cutuco Ports | 1,683 1,840 ' 1,877 2’149

Pacific Por:ts vin Quetzz) Po_ﬂ - _. . . 109 106 165 173

. _ o sub-total - 1,792 1,955 2,042 2,322
Imports © | Shareintmpont (%) | 40.9% | 305% | 40.6% | 412%
| Land (via Caribbean Ports')tBooy o 2,573 2,982| 2,972 3292
R T I I T R Tt

' Totat: | aas0| 4953 s032| se30

via Acajutla and Cutuco Ports | = 325] 443 aos| a7

Pacific Ports via Quetzatborl 2 1<t | 59 : 58 89. -9_4

_ s . sub-total | 384l 500} 494 s30
Exports . ' Sharcin Export (%) | 323% | 37.5% | 351% | 321%
Land + Buoy Cooo o ee]sr) o ses| 1,107)
A o e e] . 18] 16
B Total ) 1988 1,333| 1,409 1,654
PacificPorts - o o0 2175|2456 | 2,536| 2,852

'l‘otal l_and (via Ca_ribbcan Port.s)«l-.Buoy e | ':3’361 3,799 3,868 47400
L T T T s M- 71 R A - I )

Total . | sse8| 6286| 6440 7;284

Source: Eshmated by the Study Team based on the data of CEPA, and the Quetzal Port,’ :
Note: The item of “via Quetzal Port” statistically includes not only Salvadorean cargo’ but also
those of Honduras and Nicaragua, though a great podion of cargo is said to be from/to El
Salvador (in 2000, 74.4%) and a lesser portlon is from/to Honduras (20 0%) and Nicaragua ~
(5.5%). In this Study, except for the data in the year 2000, there are no historicai data in terms of -
breakdown and hence it was processed as one category as an exceptlonal case.

It is assumed that the Salvadorean trade cargo currently transported via the Quetzal
 Port in Guatemala, which consists mostly of containers, will be shlfted to the La Unién -
Port once it is developed from the Quetzal Port Besrdes the Salvadorean trade cargo
currently transported via Canbbean poris mamly via the Santo Tomés Port whlch also

consists mostly of contamers could be also shifted to the La Unién Port. It is also -

- assumed that the Panamax contamer ships, which are currently allocated in pendulurn
'serwces and are playing between East Asia and the USA East Coast or between the
USA West Coast and Europe via the Panama Canal ‘will call at the La Unién Port in _
the fnture '

Accordmg to the result of mter-modal transport cost analysns the total transport cost .
comprtsmg sea-bome and land transport costs between the USA East Coast and San
Salvador via the La Umon Port is lower than that via the Santo Tomas Port. Thts is
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mam]y due to operatton of larger contamer shlps of Panamax size on the La Unién
route and the longer road distance of the Santo Tomds routc The disadvantage of
roundabout routes to the USA _East Coast via the Panama Canal could thus be .

. _'_ehmmated

Though the estamated transport t1me via the La Unién Port is longer than that via the

~ Santo Tomdés Port. by approxtmately two days it is not constdered to be generally
231gmftcant if weekly services are prov1ded Nevertheless it is assumed in this Study
“that the Salvadorean trade cargo currently transported via Cartbbean ports w111 be kept
) 1ntact even after the development of the La Unién Port for the time bemg, S0 as to 3
" estimate the demand on a conservative basis, keepmg this cargo as potenttal cargo for
“the La Unién Port. on a long—term basis. Thus the share of the Salvadorcan Ports is

. assumed to be 40% in 1mports through the target yeéars, In the case of exports their

315

e

_share is assumed to deelme sltghtly from ’%2% to 29% from the years 2005 to 2015.

..The resultmg figures of the total cargo volume via Salvadorean Ports in the macro
_ foreeast are 3 7, 4. 9 and 6. 4 m1lllon MT in 2005, 2010 and 2015, respecttvely

' Table 3 1 8 Results ot’ Macroeconomlc Forecast (2005 2010 2015)
‘ Unil: m1llson MT

o | 005 | 2010 3 2015
{Imports . , 29 38 5.0
TEepors | 08 | 11 | 14
Total =~ - ). - 37 - 49 ‘ 6.4

MieroeconomieTraffic Projection

”Forecast of Local Cargo Volume h

-In the forecast of cargo volume for the whole country, the prOJecnon is made for each _
*commodlty 1tem A correlation analys.ts is performed for each commodtty to obtain

best fltted economtc indices which mclude sectorial GDP, total GDP, and population.

B _:The deta1ls of prowotton for each commodlty are dtscussed in Appendix E and the

' results of pro;ected cargo volume of Salvadorean trade are summanzed in the Table
319,
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Table3 19 - I‘orecast ‘Salvadorean’ Ovcrseas Trade Cargo Vol__unié_fia :

Salvadorean Pm'ts

(Unit:MT)

Import/|  Package - Cominbdity - Actual | Projection (traditional pattern)
Export| Style | Sl 2000 | 2005 | 2010 | 2015
' ' Miscellaneous - 14,452} © 15,000] 15,000 ~ 18,000
Chemical products 15,0041 £ 32,000 -~ 52,000] - 78,000
|iton and steel, and thelrproducts 218,558 372,000{ 555,000( 789,000
: (.}e;n.erall Fertilizer in bag - 22,579 39,000 39,000 39,000
Cargo Vehicles " - S— 1_0,35__7 15;000 22,000 © 33,000
s Nonferfous metal products 6,948| - 17,000 - 29,000 45,000 .
‘ Cement in bag L ~3,000{ 60,000} - 70,000 80,000
" Sub-total for General Cargo -~ |- 290,898( 550,000 782,000{1,082,000
Cereals including maize ﬂour 1 751,363]965,000]1,190,000 1,432,000|- .
-+ |Fertilizer - 272,666 351,000] - 351,000{ 351,000|
Dry Bulk- [Saybean flour - 158,623]  194,000] * 209,000{ 225,000
0 [Others - o | 8,788[ 9,000 9,000] 9,000
S Sub-total for Dry Bulk . |1,191,440]1,519,000]1,759,0002,017,000
Import " |Diesel il -~ 1 7202,986] “276,000]  375,000] 494,000
i Gasoling S “128,268|  166,000( 225,000f - 276,000
Animal and vegetable fats ..65,198| - 77,000] - -90,000} 107,000
Soybean oil ' 19,804| - 19,000 19,000{ 19,000
Lidui d‘_. Alcohol 17,753 18,000 18,000] 18,000
Bulk - |Butane gas 15,086] _15,000] 15,0000 15,000
. |Caustic soda . - 15,015 0 28,0001 43,0000 63,000
Alkane (methane hydrocarbomte) 5.364] - 5,000] 5,000 - 5,000
S {Others © 30,965( - 30,000] - 30,000 - 30,000;
Sub-total for quurd Bulk ‘iOO 4391 634,000 820,000{1,027,000! -
_ Total for Imporis . 1,982,777 2,703,000 3,361,600( 4,126,600
‘General  |Miscellaneous C2,782 04,0000 2,000 . 2,000
. Cargo Sub-total for General Cargo ; C2,7821 - 4,000 2,000 . 2,000
Dry Bulk |Sugar T 256,367] 250,000] - 250,000 250,000|
_ o . Sub-total for Dry Bulk 256,367] 250,000 250,000| 250,000
Export L Molasses - -149,512{ 160,000 160,000 160,000
-+ |  Liquid |Fthyl alcohol = o .19,644] . 19,000] - 19,000] = 19,000} -
Bulk Sub-total for Liquid Bulk 169,156 *179,000{ 179,000] 179,000
- Total for Exports - | 428,305 433,000F 431,000 431,000
Grand total - 2,411,082(3,136,000{3,792,000}4,557, OOO '

- Source: Projected by the sludy team using the orlgmal data from CEPA

Noic Excluding container and LPG and butane gas handlcd at Punta Gorda in 2000 .

Q@

Forecast of Local Contamer Cargo Volume

In the first step, the volume of contamerlzable genera] cargo in the future is forecast' _
-based on the hrstorrcal trend of the El Salvador-O/D Cargoes passmg through the
Acajutla Port “v1a-Aca3ut}a Port Pattem”) as shown in Table 3.1. 10. ' '
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Table 3.1. 10 Hlstorlcal 'I‘rends of Total GDP and Volume of Impoa ted General
Cargo (Lontamermable) in 1991-2000 :

- {(Unii : 1,000 MT)

. ‘;-Actuél Record in'Statistics c B Forccast -
. [1991]1992] 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2005 | 2010 2015
E%t;;oop (illion) ‘s00| 742| 7.97| 84s| 899| 9.14| 953| 9.87}1020|10.41 1281|1547 1869
Imported General 1T - . ' ) PN -
o oty | 9| 85| 81| oo 01| 57 es| 15| 08| 78| 19| 18| 276
" . [Exported General ’ : e . o . : - )
o | %8| 19| 51| 99| tos| oo ss| w7] 3| m| »| @] R

‘Note(1): GDP at 1995 constant’ pncc (2): Growth elasticity of Tmport agamst GDP 8.2%/3.3% = 2.50
-(1996-2000) (3): Import excludmg chemical products (4) The average volume of export in the Ist three
: years (1998 2000) is 32 OOO MT.

The general cargo estlmate is further d1v1ded into eontamerlzed cargo and break- bu]k_
cargo by multlplymg the percentages of contamerlzatlon in the. future (see Table
3.1.11). The percentagee of contamerlzanon are estlmated by applymg the logistic
" curve ﬂttlng in the time- sertes correlatlon analy51s

Table3 111 Forecast Volumes of Local Container  Cargo and

Percentages of Containerization in Vla-Aca_]utla Port
“Pattern (2000 2005, 2010, 2015)

" Local Containers o : - 2000 2005 201[_} -2(}15

Volume of . - ' Generai'c'a;go N IR B S U N £ 276
Contaiferizable | 1™POTtS | Chemical Products 9] 40f 65| 98
Cargoin1000MT | . [oal .~ . 97| 159 |- 26| 374

| Bxpots . - | 32| 32| 3] 2
P_ercentage of . . | Imports .| General Cargo i _82% . 88% | 92% | 94%
Containerization .~ | Chemical Products - 21% | 20% 20% 20%
S IExpots oo o | 7% | 88% | 93% | 95%
Volsme of . - | General Cargo . .. 64 i05| . 166 | - 258
Containérized - Imports Chemical Products 41 - 81 13 .20
Cafgo 1000 MT | - Total o 68| 112]- 179 278
_ RETE Exports S T 28| 30| a0
: NumberofContamers mm1000TEUs © . . 7 15 24 - 39 60

In the second step, the volume of contamer cargo. in the future is forecast based on the

' hlstoncal trend of the Fl Salvador—O/D cargoes passmg through the Quetzal Port {“via-

_ 'Quetzal Port Pattem”) as shown in Table 3.1.7. - 'The Quetzal Port handled about
110, 000 TEUs in 2000 as ‘shown i in “Table 3.1.12. The contamer transit volume to other
countrles through the O_uetzai Port 15 22 300 TEUS Wthh account for 20% of total

' contamers handled at the port ' '
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Table 3 1. 12 Volume of Contamers Handled in Quetzal Port

FINAL REPORT

~ {Unit ; TEU)

| 1997 1998 1999 2000
Imiports 23,900 136,200 35,400 ° 41,100
Exports 27,300 " 42,200 45,300 46,100
Transit 17,700 19,500 21,200 22,300
Total " 68,900 57,900 : 101,9()0' 'i09,500'

:Accordmg to the mformatlon obtamed from Maersk Sealand a total of 14 387 TEUs )
- of laden containers (4, 348 TEUS of export and 10 039 TEUs of 1mport) or1gmated
| from or destmed to  El Salvador are handled by thls sh1ppmg lme in 2000 Since

_ ::_ Maersk Sealand shares about 45% of the total number of contamers at the Quetzal Port -

it is assumed that the whole vqume classnfled as “transrt” m the above table is - -
' Salvadorean trade cargo : o _

' ’In the forecast the same growth elastlctty as the Acajutla case is used ’I‘he estlmated ‘

| volumes are 406 000 618,000 and 940 000 MT in 2005 2(}10 and 2015 respectlvely | .

In terms of contamer number, the estlmated volumes are 57 000 87 000 and 132,000
TEUs in 2005 2010 and 2015 resPectwely

The forecast volumes of the Salvadorean trade cargo currently passmg v1a Acajutla
;"_ancl via Quetzal are fmally summed up to obtain the forecast potentlal cargo to be
attracted to the Salvadorean ports once the La Unidn Port pro;ect is lmplemented o
The forecast volumes are mostiy allocated to the La Umon Port.

Table3 1 13  Forecast Volumes of Local Contamers to be Attracted to the
~ Salvadorean Ports due to Traffic Pattern Change

(Currently Vm-Aca utla Port Pattern)

" Local Containers . 2000 - 2005 | 2010 | 2015
Volume of Containerized Cargo | Tmports 68 TR 278
in 1000 MT Exports 24 28 30 30
_ : : Total 112 140 209 308 |
Number of Containers in 1000 TEUs C 18 24 391 60
' (Currently-vna-Quetzal Port Pattern) -~ -
Local Containers. 2000 | 2005 2010 - 2015_- ;
Volume of Containerized Cargo Imports 173 263|401 | 609 | -
in 1000 MT Exports o0 143|217 330 |
Totat 2671 - 406 618 | 940
Number of Containers in 1000 TEUs L2248 8700 87 132
~ (Total Volume to Salvadorean Ports in the Future) = .
Local Containers . 2000 2005 | 2010 | 2015
Volume of Contamenzed (argo Imports 241 3761 ° 580 :. 887
in 1000 MT Exports us | 17y . 247|360
| Totat - 359 547 827 | 1,248
Numberof Containers in 1%0 TRUs - 37 - 8] 125

192
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3 1.6 Comparlson of Results of Macroccononuc and Mmroeconomrc Approaehes

The companson of the results of the microeconomic forecast wrth the results of the

macroeconomrc forecast is summanzed in Table 3.1.14. 1t is judged that the disparity

- between the results obtamed by the two methods remains within a tolerable range of

©10% (1% in 2005, 7% in 2010, and 10% in 2015).

3._1.'7

0

'l‘able 3 1. 14 Comparlson of Results of the Mlcroeconomlc and
Macroeconomlc Borecast

- L C S . Uml 100{}Ml‘
Forecast Volumes of Local Cargo .~ - 2000 2005 ' 2010 2015 -

oo |Imports 2,224 3,079 3,941 5,013

Microeconomic Approach | Exports sa6l . 604 6781 791

: o jTeal - | “a770] ¢ 3683} 4619} 5804

1o mpoers -] 2923 3849 4967

Macroeconomic Approach Eprns _ . 201 1,082 1,435

| | Total ol el 49| e402

Allocatron ol‘ Local Cargo to La Umén Port

" Conventlonal Cargo ,

. The mrcroeconomrc forecast volume of conventronal cargo’ is allocated to the La

. Umon Port and the Acajutla Port based on the transport cost analysis- in whrch inter-

modal transport costs are compared by cargo item and by respective route between the

'La Unién Port and. the Acajutla Port, In the case of the transport via the Aca]utla Port

- the current characterrstrcs of vessels orlgrns/destmatrons of cargoes, Cargo lot per

vessel and shrppmg routes obtamed by processmg the entire year data in 200[) were

On the other hand in the case of the transport via the La Unlon Port it is assumcd that

_Panamax bulkers could be recelved at the port assumrng that the current origin-

destmatlons are the same as those currently observed of the route v1a the Acajutla Port. '.

In both cases the destlnatlon of 1mports ‘and the origin of exports in El Salvador are set

" - within San- Salvador The operation costs of. vessel and onland tranSportatlon used for

"computmg the cost index is shown in Appendlx E 1.3 and analysrs of transportation

costs for each commodrty is shown in Table 3.1.15.
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Table 3.1.15 Cost Comparlson of Inter-modal Local Largo Transport by .
N Cargo Item and Respective Route between via La Umon

Port and Acajutla Port _ _
Cargo item Route Transport Mod_c: Di$tancc Vessel size Cost Index
- - | (kny | in DWT/
nautical . TEUs
Westwego, Luisiana -~ La | Truck transport 2 184 - 32
Unién - San Salvador - {gio T nenon 2,194 50,000 PR
o | " Total - 100
Cereals {” Westwego, Luisiana - Truck transport .95 o 34
Acajutla - San Salvador ™ greiane s T 2205 . 34,000 ‘
‘ Total - 108
i D;ftcrcnce _ ) .
Antower- -T2 Unién - San Tru-c-k .trans.p(_)rt 184l - 1
Salvador Ship transport 5618 . 43,000 69|
_ , A _ Total = P 100
FcrfiliZcr Antewerp - Acajutla - San’ Tmcktranspnrt: 95 - ‘ .
Salvador .- Ship transport | 5,719 . 26,000 101]
S Total ' T2
-Difference - S _ 2l
' Murmansk, Russia - La| Truck transybrl . 184 EE : 23
Unién - San Salvador =g _uar{spon T 6898 30,000 _'-. 7
_ _Ir_oﬁ/slecl _ R o - Tetal -t AT ' - 100
| products Murmansk, Russia - -~ | Truck transport. nosl 15
P Acajutla‘-'Sap Salvador - = Ship tranépo’rt 6,999 30,000 70
_ . . Total Co -85
Difference Coe . ~15
Leningrad, Russia - - La| - Truck transpori _ 184 R, 21|
Union - San Salvador |\ ™G5 transport 6,898] 26,000 79
‘ . .. Total . S ~"100
Raw sugar Leningrad, Rﬁssia— Tru‘ck_tranéport S0 - S 13
' Acajutla - San Salvador g S nehon 6,999 26,000 87
' . Total : 100
_ Difference . L R -0
Los Angeles-La Uni6n - Truck transport : ‘_18.4 s 12
_ - San Sa_lvadorl Ship transport - 72,268 4800 TEUs -~ 88
Container : : L _ Total . L 100
Los Angeles-Acajutia-San |Truck transport 95 R 8
- Salvador - ISRip transport " 2,168| 1270 TEUs B
| 7 Total | ” 104
" Difference 4]
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_Accordmg to the abovc table, for most cargo rtcms except for iron and steel products,
- the total costs of transport via the La Unién Port are less than or equal to those via the

Acajutla Port, owrng partly to the avarlabrllty of a deeper berth that will enable to .

~ receive iarger bulkers up to Panamax ones and- partly to hrgher cargohandlmg
productrvrty that could be accompllshed at the new margrnal type wharf of the La -

Unién Port, Thus the La Unlon Port could attract conventronal cargoes frorn all over

S _ :_' the country, and more hkely from the Eastern Regron

'In the conventronal cargo allocatron to the La Umon Port however only the Eastern -
Regton (mcludmg the eastern provmces of the Central Regron) is considered to be the

hrnterland of the La Unidn Port for the time bemg, s0 as to put the Pro;ect on a safe’
side by conservatrve estrmates whrle keeplng the _Western Region (1ncludmg the

rwestern provrnces of the Central Regton) as a potentral market on a long-term bas1s '

. The share of the ‘market in the Fastern Regron was assumed to be 30% of the total

local market which is the same share as the populatron -

: There are two exceptronal cases in the market share applrcatron The first case

- concerns the iron and steel products where the La Umon Port will not have advantage

- over the Aca]utla Port in -the market in the Western Regron for 1mported fuushed

:products and even in the market in the Eastern Regron for 1mported half- fmrshed hot-  ~

rolled products that are processed at a cold rolling mill in Acajutla. In this case al1l0 %

reduction 1 was adopted The sccond case Concerns the cement which is currently

 cement 1mported solely vra the Punta Gorda Port. It is assumed that cement handling

@)

will be shifted to the new termmal of the La Urnon Port

Contamer Cargo

1) Local Contarner Cargo

As to local containers, a trartsport cost analysrs is conducted S0 as to compate the E

B two cases of transport vra-Acajutla Port route and via-La Unién Port route as |
g well as the conventronal cargo case. The results show that the La Uni6n Port

: could attract local containers from all over the country desprte its disadvantage
':of longer road distance to/from San Salvador Thrs drsadvantage will be largely

| :compensated by the use of larger container shrps and nore effrcrent container-

| handlmg operatrons éven on the route to the USA West Coast and much more by

the route to Asra (see Table 31, 16) '

In the meantrme aceordmg to the interview survey, major shrpprng lrnes/agents

| provrdmg servrces in El Salvador intend to shift their container transport services |
“to the La Unron Port niot only from the Acajutla Port but also from the Quetzal
L Port by assrgnmg larger contamer vessels up to Panamax size. In this view, it is
- assumed that most of the local contamers wrll be handled at the La Unron Port

MAINREPORT =~ - : c3-13 - T GUAPTERS
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' ertcept féf containers to be transported by general CAIgo vessels or mttIti- -purpose

vessels (lncludmg partly container vessels) combined wrth non eontamerrzed

" break-bulk cargo.
2 'Attraetron of Transrt Contamers 0 La Umon Port e
' The new contamer termmal to be built at the La Umon Port is expected to attract ‘
~ not only Salvadorean local eontamers but also’ transit contarners destmed to or -
‘ orrgmatmg from the nerghbormg eountrtes in Central Amerrca Accordmg to the
cost analysis shown in Tables 3.1.16 and 3.1. 17, on the trans-Paerhc routes
conneetmg Asm and Amerrca the La Umon Port w1]l have advantage in the total -
mter-mod'ri transPort costs over the nelghbormg prmcrpal ports viz the Quetzal
_ Port i in Guatemala and the Corinto Port in Nicaragua, wheile on the routes to the
a 'USA West Coast, the La Uni6n Port will have advantage in tranSport costs only
over the San Lorenao Port in Honduras " | :
Table3 1. 16 Cost Companson of Inter-modal Contamer Transport e
: ' to/froin Nerghbourmg Co;mtnes in- CA by Route (v1a La
Umon and via Quetzal)
_ ' Gualemala : .
R - : : | Distance | Container |~
: Trade : o L T e Cost
| Parther Area - Route : _ Trarrsporl Mode. (km/n __ Capaerty of Index
e i - S _miles) Vessels 3
La Unién- Shiptransport |- © 2,063 .| 4800°TEUs. 79
T Guatemala City e Total o 100
USA West . - _ SRS — B —
Coast Los Angeles- - Trtrck trafisport ~ 90 LR 1T
Quetzal- - Ship transport 2,268 | 1270 TEUs 83
Guatemata City S T T T
R Total . 89
Difference  ° ' -1
o Truck transport - a2 14
HS %ﬁgﬁg: Ship transport/ direct | - | 1. o
Guatemala City - shlppmg : _ 8,748 %800 TEUs - 8(_5
- Total ' ' 100
Hong Kong— ‘Truck tranaport . 9(} BRI 4
- " Quetzal- Ship transport/ direct | - - | T S
Fast Asia Gaatemaka City | ~_shipping - 8,543 | 1270 TEUs - 103 -
I I o - Total - | 107
Hong Kong — Truck transport - 90 o 4
Los Angeles — - Shiptransport/y |- . ¢ | 1270TEUs/ |
- Quetzal - transhipment - _ 8,543 | 4800TEUs | ~ 106
‘Guatemala City ‘ : Total X -~ 110
* Difference (Comparison in direct shipping) 7
MAIN REPORT
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I’ableS 1. 1’7 Cost Comparrson of Intcr-modal Container Transport
to/from Nenghhmmg Countries in C.A. by Route (via La
~ Unién and via Corinto)

Nicaragua
E - . B Distance | Container :
- Trade _ Route Transport Mode (kmyn. | Capacity of | Cost -
Partner Area R _ : ‘ S Index
: . miles) Vesscls -
¢ | Trucktiansport - | 340 | - 19
Los Angeles - } . T
La Unidn _Managua . Shlp _!ransport . 2,063 4800 TEUs 81
Faaty I C L ol ' 100
USA West _ BEERES . - ' - -
~Coast . |Los Angeles -Corinto Truck transport 150 - 10
S _ " Ship transport 2,268 | 1270 TRUs 89
Managua L e - '
o - fotal 99
Difference : ' |
.o | “Truck transport 340 . 12 |
 Hong Kong — Ship transport 8748 TEU T ag
La Uni6na -Managua p — _— | 4800TE cd 88
A DR . “Total " 100
Eastf.ks_ia: Hong Kong—"Cor‘into __Truck transport _ 150 4 - o 6
I IR Ship transport - 8,774 | 1270 TEUs 107
‘Managua S . :
. .~ “Total _ 113
" Difference - - ' 13

“The percentage of contamer trafflc of the above countries in overseas trade w1th :

o Asia represents approxrmately 25% of the total traffic via the ports on the Pacific

Citis consrdered as the trafﬁc attractron by the La Unién Port.

Coast whrle that with the USA West Coast is said to account for over 50% of the

total. - Assummg that the former percentage will remam unchanged in the future,
Such containers

e to/from the nelghbormg countries are called transxt contamers in the traffic

through the La Unién Port
attracted to the La Umon Port rs summarlzed n Tabie 3. 18

The number of transrt contamers potentially

' 'I‘ab]e3 1. 18 The Number of Containers Potentially Attracted to La

“Union Port as 'lransrt Containers from Neighboring
Countrles in C A,

(Unit: 1000 TEUs)

-~ MAIN REPORT

: Vol_umeof Transit Containers 2005 2010 2015
Corinto Port in'-Niear:tg'ua o 25% .4 ' 6l - g
San Loreﬁio Port in Honduras 50% A 31 . 4 6
Quetzal Port in Guatemala 25% | 4| 50 B
Total | 40 60 84
3-15
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| 3 Surhrnaty of Total Volume of C'o_ntai_ners' Al_tot:a_ted to La Unién Port.
- The total volume of containers allocated to the 'La" Umén l’ott is estimated by
: summlng up the Salvadorean local contamer cargo and transrt cargo to/from the _
' _nelghbormg countries excludmg the containers handled at the Acajutla Port,
_ estrmated at 40 000 '1EUs for 2005 2015 The resultrng contamer volumes in .
" the target years are shown in Table 3. 1.19, ' '

Table 3 1.19 Total Volume of Contamers to be. Allocated to

LaUmon Port _
K o L2005 | 201__0 2015
Container (TEUs/Y'ear) : 121,000 185,0_00 275,000

(3) Summary of Total Volume of Cal go Allocated to La Umon Port

' Table 3 1 20 shows a summary of total cargo estlmated to be handled at the Acagutla
and La Umon Ports Consrdermg the functron and sharé of both ports, 1t 1s clearly
' -'observed that the major part of the general and bulk cargoes wrll continue to be. -
handled at the Aca]utla Port, while- most of the contamer cargo 1s expected to be_
- handled at the La Unién Port. ' '

_The total volume of general and bulk cargoes allocated to the La Umon Port 1s
__'_estlrnatcd by summrng up the Salvadorean local cargo and transrt cargo to/from the .
: 'ncrghborrng countries. The resultmg cargo volumes in the target years are 620, 2{)0 '

) 720 500 and 831 300 MT i in 2005, 2010 and 2015 respectlvely ‘While the volume of
o contamer cargo of the La Unién Port is estrmated at 121 000 185 000, and 275 000_
TEUs in 2005 2010 and 2015 respectwely |

'In the forecast the volume of gencral and bulk cergoes for the whole country wrll be
_double in 2015 from 2.4 million MT m 2000, and most of these cargoes will be :
handled by the Aca]utla Port (see ‘Table 3.1 9) The future cargo volumes expected to_
be handled by the Acajutla Port are 2 571 300 124 900 and 3 »175,800 MT in 2(]05
2010 and 2015 respectwely
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Table 3.1 20 Forecast C’lrgo Volume of Aca]utla and La Unién Ports

: . _{Unit : MT)
I'rﬁp’nrt'l Packagc - Commodity _ _ Acajutla Port . La Union Port
Export | Style - I 2005 | 2010 [ 2015 | 2005 | 2010 | 2015
Miscellaneous 15,0001 = 15,000 - 18,000 - Co- -
Chemical produets 32,0001 52,000 78,000 -l - -
. {iron and steel, and its products 334,800 499,500} 710,100| - 37,200 55,500 78,900|
General - |Fertilizer in bag - 39,0000 39,000] 39,000 R R
Cargo- Vchlcles _ 10,500  15,400{ 23,100 4,500 6,600 - 9,900
g - [Nonferrous metal proclucls 17,0001 . 29,000] . 45,000 R
‘|Cement inbag . R T C - 60,0001 . 70,0001 - 80,000
Sub-total for'Gcncral Cargo 448300 649,900f 913,200 101,700 132,100 168,800
_ |Cereals including maize flour "675,500| . 833,000| 1,002,400) 289,500 _357,000 429,600
|Ferilizer : ' 245,700} 245,700| - 245,700 105,300] 105,300 . 105,300
Pry Bulk e e flour 135,800 146,300 157,500] ~ 58,200] 62,700  67,500|
o Others - 9,000 - 9,000 9,000 b
Imports Sub-total for Dry Bulk 1,066,000 1,234,000 1,414,660 453,000 525,000| 602,400
: Diesel il 276,000] 375,000 494,000] © - - -
Gasoline : 166,000| - 225,000 = 276,000 - - -
- - [Animal and vegetable fats 77,0000 90,000] 107,000 - - -
" [Soybeanoil | —19,000] 19,000 19,000 _ - N
Liguid Bulk |Alcohol 18,000 . 18,000| . 18,000 - - -
‘ - |Butane gas 15,000] 15,000{ 15,000 - B ;
- |Caustic soda - © 28,000 43,0000 63,000 - - -
* |Alkane ©5,00601 - 5,000 - 5,000 - - -
Others - : © 30,000 - 30,000 30,000 i - -
Sub-total for quu:d Bulk - 634,000{ 820,000(11,027,000] - 0 IR -0
. Total for Imports 2,148,300| 2,703,900 3,354,800] 554,700 657,100 71,200
General  [Miscellaneous _ 4,000 2,000 . 2,000 . - -
Cargo | Sub-total for General Cargo | - 4,000 - 2,000} - 2,000 - R -
Dy Bulk - [Sugar 190,000] 190,000 190,000| . 60,000] . 60,000 60,000
o - Sub-total for Dry Bulk 190,000] 190,000! 190,060 60,000 60,600 = 60,000
Exporis| Lo Molasscs ; 150,000] - 150,000 150,000] - 10,000  10,000f - 10,000
- fLiquid Bulk Ethy! alcohol 19,000{ 19,000 19,000 - - .
' Sub-total for Liquid Bulk 169,000 169,000} 169,000{ - 10,000 10,000 10,000 .
o Total for Exports 363,000( . 361,000 361,000 = 70,000{ 70,000| 70,000
. Grand total In MT ’ 2,511,300 3,064,900 3,715,800 624,7001 727,100} 841,200
Container In TEUs . 400 400 . 400] 121,000 185,000 275,000
_ Source: Projeéted by the Study Team using the original data from CEPA . o .
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3 1. 8 Passengers

- A total of flve (5) passenger shlps call at the port in the last 5 ycars as shown in Tabie

- 3.1.21. While the ship is in the port, the passengers visit several tourist places mamly o

" in the western part of the country by buses

' Tab!e 3 1. 21 Record of Passenger Shlp Callmg at AcaJutla (1996-July 2001)

Namc of Passcnger Shlp‘ D_ate_of Shlp_ealli - Sh(rg?):ze _ LOA_(m) : g;?;g;:
-~ Olvia | 13 June, 1996. 24,220 S193 461

Albatros | ~ 30Dec, 1998 - | - 7478 - |- 103 | 300 .

Olvia| 13Dec,1999 | 15791 : |~ 15 - | .. 506

Stamar | 30 Nov., 1999 24,804 185 450
'Maxmoorki 31 July 2001 _--'-15 | 156 o547

The tourism act1v1t1es w1th passenger shlps callmg at the Salvadorean ports are very
.llmlted Although there is some expectatlon to attract passenger ShlpS to the La Umon
__'Port 50 as to promote tourism in the Eastem Reglon it seems too ear}y to work outa
'concre_t_e plan base_d on & quantltatly_e forecast of tourists to land from pass_enger ships.

| 32 Major Port Facrhtres Requrrements
321 'Berth Facrlrty '
h (i) Number of Shipeails
' - ContarnerVessels |

- The contamer vessels to call at the La Umon Port is of Panamax type

: Accordlng to mterwews with shrppmg lmes it is expected that two contalner -
vessels will calt at the La Uni6n Port weekly. ‘It is assumed that this number will
 be mamtamed throughout the target years, thus the annual number of contamer :

.Shlpcalls is computed as follows: 52 weeks x2 hnes/week X 2ca1]s/1me = 208_ s N h

shlpcalls _ .
'The average number of _(':‘ontainer_'nlovemen'ts at the port is esti_r_na_ted to be 58_0 _
_ TEUSs in 2005 (121,000TEUs/year + 208 shipcalls/ycar = 580 TEUs/vessel), and -

it is assumed to increase in the future. Table 3 2.1 shows the'average:nu'mber of

'_ container movements and contalner shlpca]l in the target years (2005 2010
2015) for the respechve forecast cases

Table 3.2.1 Average Number of Container Movements per Shlp

. ‘ _ 2005 | 2010 . 2015
Total number of containers to be handied '(TEU) | 121,000 | 185000 275,000
Average container movement per ship (TEU) . 580 - 890} . 1,320
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Bulk Camers |

2)
" The cargo volume loaded/unloaded per vessel wﬂl increase as Iarger vessels call
at the new La Unién Port. It is expected that upon “completion of the Port, the
- size of buikers will i mcredse espe01a11y these on long routes. The present size of
" ship calhng at the Acajutla Port and the estlmated sizes ‘of bulkers for cach
commodlty are tabulated below .
Table 3 22 Present and Future Shlp Slzes for Bulk Carners .
- Commodity Present Average Sh:p - Estimated Puture Ship Size and
‘-’“‘_“’0 ‘)’_ 3 © . Size - ' Shipload (MT) -
Iron and steel 30,000 DWT 30,000 DWT (5,600)
Cement 4,000 DWT - 4,000 DWT (4,000)
Cereals 34,000 DWT 43~50,000 DWT (40,000)
Fertilizer 26,000 DWT. 43,000 DWT (39,000)
Soybean flour * © 23,000 DWT - 43~50,000 DWT (40,000)
Sugar 26,000 DWT 26,000 DWT (23,400)
Molasses 24,000 DWT - 24,000 DWT (5,000)
Note Flgures in pdrenthescs () show the estlmated shlpload per ship '
: 'I‘he total number of shlpcall is eqnmated as shown in Table 3. 2 3.
Table 3 2..3 Average Number of Shlpcalls by Bulk Carriers
_ . (2005,2010,2015)
: 2(}05 Coo2010 - 2015
' Commedlty Volume . | Volume . Volume .
(MT) Shipclall (MT) _ Shlpcall (MT) Shipeall
Import Bulk . L o : o
“Troni and steel . 37,200 7 55,500 11 78,900 16
" Cement in bag " 60,000 « 15| - 70,000 18 80,000 20
- Cereals 247,500 6| 266,700 71 287,400 7
. Fertilizer - 105,360 3| 105,300 3] 105,300 3
* Soybean flour - - 58,200 2 62,700 2 67,500 2
Export Bulk R - s . Lo
L Sugar - 60,000 3 60,000 3 60,000 3
. Molasses .. 10,000 2 10,000 2 10,000 2
Total Shipcalls ' . 38 ' 46 53
3} - Car Camers _ 7
The car carrzers that currently operate via the Aca}utla Port vary in size from
10 000 to 25,000 DWT The car carriers normally cali at many ports and unload
a de51gnated number of cars at each port. The current operatlon system is
assurned fo be maintained for the future The average number of cars unloaded
at the La Umén Port is assumed to be 300 MT/carrier. The total number of
'shlpcalls by car carriers 1s estlmated as shown in Table 3.2.4.
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Table 3.2.4 Aver age Number of Shlpcalls by Car Carrlers

- . 2005 2010 2015
Total volume to be haudlcd in MT o 4,500 6,600 - 9,900
{number of cars) R (3,000 (4,400) |  (6,600)

Average number of shipeall .~ | 15y 22 S 3

.' 4) _Passenger Shtps o : .
- (‘urrently, the number of shlpcalls by passenger ships at the Aca;utla Port is

' about once per year, * 1t is- aqsumed that thlS frequency of shtpcalls will not
- change in the future dnd the same number is apphed for the La Umon Pott.

5) - Total Number of ShlpCdlls

_ The total number of shtpcalls estrmated above for each shrp type is summarrzed ':.;

"~ in Table 3 2. 5.

| Table 3 2. S Total Number of Shrpeails at La Umon Port
R . _ - 2005 ) 2010 - ~2015

Container vossals. o208 208 208 |

Bulk carrierss -~ . e 38 - 46 T s3]

Car carriers (Ro-Ro) . - R R & 2| 33

'Passe'nger's'hips ' T R | RS I R
C - Total | oee2 o e 295

@) Berth 0ccupancy Rate '

The requrred number of berths is exammed consuiermg the charactenstlcs of cargoes .
3 ';_and the expected number of shipcalls at the port. It is determmed that one (1) 3
' contamer berth one (1) multr-purpose berth and one (1) passenger berth are requrred

1) | Contamer Berth 7

The contamer volume to be handled at the La Unién Port is subdlvrded by size -_ .
and type as shown in 'lable 3. 26. '
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Table 3.2.6 Container Volume to be Handled at La Unién Port (2010, 2015)

C TEU R S BOX

o 2005 20106 - | . 2015 2005 2010 2015
Laden | 55,396 84,614 [ 125945 | - 33,752 51,674 76,970
R FCL | (55212) | (84,330) | (125,509) | (33,642) | (5L503) | (76,707
tmport| - LCL | - (184) (284) (436) (110) 71 (263)
Empty | -~ 5,006 7,639 11,379 | -~ 3,263 | ~ 4,995 7,465
Total | .- 60402 | . 92,253 | 137,323 37,016 | 56,669 84,435
“Laden | 18,020 25,007 - 35018 | -~ 11,393 15,551 | 21437
| FCL| (17.523) | (24,289) | (33,971) | (i1,088) ] (15120) | (20,818)
Exportf, LCE| " @on| (18 (1,047 (305) | = (431) (619)
Empty | ~ 42382 | ° 67,246 | 102,305 25,623 41,118 62,998
Total | *° 60,402 92253 | - 137,323| 37,016 | ' 56,669 84,435
Laden | - 73,416 ] 109,620 160,963 | = 45145 | = 67,225 | . 98407
FCL | (72,736) | (108,619) | (159,480) | (44.730) | (66,623) | (97,525)
| Totl| LCL| - 680 1,000] : 1483 415 . 602 882
. [ Empty | - 47387 74,885 | - 113,684 | 28,886 | 46,113 | © 70,463
Total | 120,803 | 184,505 | - 274,647 74,031 | 113,338 | 168,870

Remarks: FCL: Full Container Load, LCL: Less Container Load, Laden=FCL+LCL

‘as tabulated below

Table 3 2.7 Cargo Handimg Efficiency

In exammmg the berth occupancy rate the cargo handlmg ettrcrency is assumed; :

2015

; LeE 2005 2{}10 '
Number of shipcalls 208 208 208
Productivity of crane (hox/hr) 20 © 25 30
| Number of quayside gantry crane 2 2 2

The berth occupancy rate can be computed by followmg equatlon

where

- Berth Occupancy Rate =

* Total Berth Tlme (hrs)

: Berth T ime pcr Vessel (hrs)

(’Iotal Berth Trme)/(365 days x 24 hours)

(No of Shrpcall) X (Berth Tlme per Vessel)

(’I‘otal No. of Contamer)f[(Contamer Handimg Rate

- Per berth} x (No. of Shipcall) x (Rate of Operational Time : 0.8)]
- + 1hr(for Berthing/de-berthing and other break time)

‘ Con!amer Handhng Rite (TEU/berth/hr) (Pmductron rate of Crane per hr) X (No. of Crane)

' whrch represents an acceptable level of servrce

! The berth occupancy rate of the Contamer Berth in 2015 is estrmated at 43 % '

Table 32.8 Berth Occupancy Rate of Contamer Berth

. . 2005 2010. - 2015 -
Number of c0ntainef movement (box) 74,031 | 113,338 | - 168,870
Total benh time (hourlshlp)* 121 - 146 179
Benh occupancy ratlo 20% | - 35% 43 %
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P Multt Purpose Bcrth

The Multi- Purpose Berth occupaucy rates are estlmated based on the cargo =
handlmg rates and effrcrency of the cargo handlmg system. The berth occupancy -

- rate of the’ Multt Purpose Berth in 2015 is assumed to be 35 %, thus it can be
sard that the berth will have an allowance to accommodate more vessels '

. .The maximum sh1p size -of 50,000 DWT is assumed to be used for the
o commochtres of cereals and soybean flour in the ultlmate time, and next to the
. largest s1ze of bulk carrier is 43 000 DWT class t’or ferttllzer

3 r'Passenger Berth

B

. The characterlstrcs of shrps expected to call at the La: Umon Port are dlscussed in -

Passenger sh1p and car carrlers w1ll use the passenger berth The berthlng trme ]
| for passenger shrps is assumed o be two days pet call Judgmg from the past
i pattern of passenger shlps callmg at the Aca}ulta Port ‘The berth occupancy rate ) |
 of this berth in 2015 is estrmated at3 % only But service boats such as tugboats

3 _and pllot boats w1ll be moored at the passenger berth

Drmensnons of Berths '

: Appendax E. 2. The maxrmum shlp svzes of each type are sumrnartzed below L

Table 329 Characterlstlcs of Vessels to Call at Cutuco Port L

- . ' ShipSize | - LOA Breadth Draft .

Bulk carrier 43~50,000DWT | . 185m 322m| . 11.8m
Container vessel - 55,000 DWT 294m| - 322m 13,1 m

. |Carcarier(RoRo) | =~ 25000DWT | 200m| -323m|  85m
- | Passenger ship . '25,000 GT' - 195 m 270m|  80m

.~ For bulk carriers and contamer vessels it is reqmred to prov1de one berth each

cons1der1ng the berth occupancy rate and characterrstrcs of cargoes to be handled

For car carrier and passenger sh1ps although they have low utlhzatton rate separate -
berths wrll be provided by the reasons as follows '

' 1) The berthe occupancy of contamer and mult1 purpose berth w1ll reach a saturated -

level at 2010 and 2015 year It is diffrcult to use these berth commonly wrth
© passenger ShlpS and car carriers. _ _
2) At the eastsouth of the container berth the water depth has natural deep 50 a5 10 _
accommodate passenger ships and car camers without large dredgmg
3) By sttckmg out the dolphin structure tures at the eastsouth revetrnent the berth
' facrltty can be obtamed economtcally for passenger shrp aud car carrrers '

" The berth depth i8 determmed from the saﬂmg draft and keel clearance allowance |

while the berth length is determmed frorn the maxunurn LOA and allowance of
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: moormg lmes whlch is set at 30° - 45° from the faee lme of the berth as tllustr’rted in
' Appendlx E

. Table 3.2.10 shows the dtmensrons of the three berths. The 560 m contamers berth is

- ahgned for contamer and multi- purpose berth, and 240 m length of passenger berth is

322

.. (2) _

SRR - - Ship Size . . | Berth Length (m) Berth Depth (m)
Container Berth -~ = 55,000 DWT - - 340m - © o -140m
_ Multi-purpese Berth | 50,000 DWT . 220m S -140m
P'a'ssengérBerth C 25,000 DWT o 240m - : -95m

. __allocated at the eastsouth side of the container berth In order to allow Container Slnps

to use the Multi- purpose berth in specml cases the requlred depth of the berth is

ad]ustedto-140m DR

Table 3 2 10 Dlmensmns of Berths

Major Onshore Facrlltres _

'Open Storage Area for Multl-Purpose Berth o

Most of break bulk cargoes wrll be drrectly transferred between ShlpS and s1los

storage sheds etc. by conveyor belt and/or ‘trucks. For iron and steel products the

- .open yard is required in the Mult1 purpose berth, Thrs storage yard is esnmated as
~ follows: o S ' '

Yard for open storage (Cargo Volume) X (Peak Factor) (Den51ty of Cargo
Storage) 4 (Storage Efflclency) (Cycte Tlme per Year) '

‘ Eac_h planmng parameter is assurned as follows. :

lPeal'c_Factor: 3 _
]:)er'.rsity'.of cargo R 10 t/m2

Storage effrcrency P _. 0.5

Cycle Trme 12t1mes/year

' Open storage area = 78 900 MT x 1 3 —1 0 t/ m?s 0 5512 trrnes =17, 000 m?.

Opeu Starage Area for Car Carrlers

‘An open storage area for vehrcles unloaded from car carriers is reqmred to be located

 pext to the apron on the Passenger Berth 'I'he maxrmum volume unloaded in 2000 at

'the Acajutla Port was 941 MT (eqmvalent to 627 veh1cles) and the average was 798

MT (199 vehlcles) per year The car carrlers calls at the port in 2015 is 33 which is

- : equwalent to 1 4 calls per month in average The open storage area for unloaded

velucles is planned to accommodate 650 vehrcles (full load of one car carriers).

. 'MAINREPORT - I 3-23 S ' CHAPTER 3



- DETAIL ED DOSIGN ON PORI‘ RHACTIVA! 10N PROJBC’I‘

IN LA UNION PROVINCE (JICA) o - . INALREPORT

Open storago area = 650 Vehrcles X (unrt area per vehtcle) + (storage effrcrency for
dead space and passage) 650 X 14 m’ +0.5 = 18, 000 m?”, ' '

(3) Bmldmgs o

1)

_Admmlstratlon Bulldmg

':Thc Admlmstratton Bulldmg planned to accornmodate three categones of

| personnel 1) CEPA admmlstratlon staff, 2) Govemmcnt and re]ated offrce staff
"and 3) Contalner Terrmnal Concessmnane staff The Government and rclatcd _
_.offices mclude quarantme meteorology, custom pollce rmmrgratlon, and banks _' =

_The “loor area for ordmary offtces is calculated on the basis of the requtred

standard unit floor arca of 10 m* per person whrch is wrdely adopted in the

_d651gntng of offrce bu11d1ngs in Japan and is the average area of exrstmg oftlces

i the Aoajutla Port

< aid, customs rmmrgratton quarantme and manager rooms are determmed in due ‘

_The areas for specrflc rooms s such as audltorlum conterence room cafetena flrst

- conSIderatlon of thelr functrons and purposes

: Thc common areas such as corrtdors elevator shaft starrcases torlets rnachrne

3 _for the functlon of the burldmg are determrned on the assumptron that 35% of the ' -

rooms; electncal and p]umbmg p1pmg shafts and such other areas as necessary -

 entire floor area is approprrate for the common areas

The totai number of staff to be accornmodated in the burldmg is 92 0ut of that
- 68 staff w111 be placed m ordmary ofﬁces as shown below

Table 3 2 11 Number of Staff Accommodated in Admrmstratron Bulldmg

Category of Office - - Osdinary Speeral Room | Total Staff
3 L Ofﬁce Room Allocation * | .. Number
CEPA administration staff S S 29 L9 38

Government and related office statf .~ - : 10 . : 15 - :25
Conlainer terminal concessionaire Officers 028 S0 29
Total = ' S s 68 24 |- 92

_ I‘rom the above assumptron the floor area requtred was computed at 2 550 m?, |
. as detailed below: ' : .

' Ordmary Office Arca (1 A 68 personsx 10 m2/psn —680111

Spec1f1c Offices and Area (2) 614 (for CEPA) + 365 (for Govemment Offlccrl
cao 0 =979 m

' CommonAras() . [(680+ 979)/0 asj x 0, 35 =893’

Total Floor Area (1) + (2) + (3) 2552 m say 2,550 m® .
Detarls of the assumed number of staff for each category of office and allocatton '

Tof spemfrc rooms are presented m Appendrx E
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Contamer Frelght ‘;tatlon (CFS)

- The FCL cargo is currently checked by customs offices at the centlal customs_

office in San Salvador or the customs office located at the free trade zone. Only

- LCL cargo will be examined at the port Stuffing and un-stuffing of LCL
' contamers will be done at the CFS provnded inside the port area. The number

B and t,argo volume of LCL are summartzed in Table 3.2.12.

- Description -~ ' 2005 ' 201¢ 2015
(1) LCL Export Y I R
Contamer mTEU | - 497 . 18| 1,047
Cargo Volume in MT . o - 6,860 10,120 | . 15,080
@icCLimpont . - _ T
_* Coutainer in TEU B S £ 0 . 436 |.
“Cargo Volume in MT - 780 | 2750 | 4,360
3 Totat LCL., - 7 ot o o
[ Container in TEU T 683  L00Z| . 1483
. B Ca.rgo_Volum'e mMT . 5,610 | 12,870 19,440

| Table 3.2, 12 Cl"S Cargo

. The requued area for CFS was determmed as follows eonsxdermg operatton of

contamers and cargo trucks

o CY stde platform for handhng contamer car go SRR 4.24m
" Bay depth of CFS (inside the building) .1 300m
Truck side platform for handling loose cargo ;. 424m -

_ 'I‘he CFS bay depth of 30 m is subd1v1ded into the following areas _

Space for loadmg/unloadmg of cargo on the container side : ~  _ 5m
~ Space for cargo handling equ1pment and passage E : - 10m
- Space for cargo storage I o 10m
Space for cargo loadmg/unloadmg on the truck sxde : 5m

The area requlrement for cargo storage was determmed from the followmg

S equatlon

Area for cargo storage = (CFS cargo volume) (Dwell ’llme) X (Peak Factor) +

. (Den51ty of Cargo) (Storage Eff1e1ency) (Operatlonal Day of CFS)

anch planmng parameter is assumed as follows '

Dwelltime :. 7days
Peak Factor -~ = S 1_.5 .
Density of cargo ~ - ' e 1.0 ¢/ m’”
‘Sto'rageefficienoy L R 0.7 .
Operational days of CFS . 365 days _

_Smce the LCL. oontamers IS declmmg in 131 Salvador very quickly, the future ‘

| _'number of LCL containers is uncertain. In order to avoid the rlsk of over

~* MAIN REPORT
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intrestnient'_for the CI'S facility, .t_he required CFS area was eonrputed based on

* the estimated LCL containers in 2010 and the ;j:ossibility of future cxpansion of -

~ the bulldmg is also taken into consideration in layout plannmg The requrred

cargo storage area in 2010 was caloulated as follows

- Area for cargo storage =12, 870 MT x 7 ddys X 1. 5 -.~1 0 t/sq m + 0. 7 365 clays -

=530m’ (10mx 53 m). |
- The length of the CFS bulldmg is determmed to be 75 m (storage cargo 53m +
‘ spemal cargo storage, pdssage and offrce 2 m) RS

Therefore, the CFS ground ﬂoor area was set at 2, 2(}0 m (30 X 75m) w1th

L 222m office at the mczzanme level.

' 'The malntenance and repalr shop wrll be prov1ded for checklng and reparrmg of

Mamtenance and Repalr Shop

| 'yard eqmpment to be utilized j in the contamer terminal. Ma]or cqurpment to be

| mamtamed in the bulldmg includes top loader forklift, yard chassrs, and yard

traotors The buildmg space shall allow the mamtenance of ore top loader or
forklift and two chassis with head tractor. Aslde from the' main repalr area, ‘an

© inspection arca with pits, washmg area,. electrical overhaul foom, mechamcal
_overhaul room, office space and torlet/washmg room shall be provrded The

requlred floor area is determmed to be 1 ;440 m and the size of the bulldmg was

' determmed to be 54 mx24m havmg a small mezzanme ﬂoor .

§ {Requrred Floor Area]
(1* Floor) e
Main repair area S - . 850 m”.
Inspection area with pis 144'm*
Washing area ‘ : 144 m®

_ Electrical overhaul room T 36m?

* Toilet/washing room R S54m?
Others L : - ' 68 m*

- Total for 1st floor L 1,296 m?

' V(Mezzanlne ﬂoor) L o
Office S emt
Training room ; R 36 m’
Others - - -' SR 48 m?
Total for Mezzanine ﬂoor ' L 144 m?

Since the top 1oader has drmensrons of about 6.5 m high and 6 11 m w1de when T

the attachment is folded, one openmg shall be provrded to cater for this
equlpment ' ' ' '

" MAINREPORT
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(4) ‘Gate - _
'leen that the port wrli most Irkely be operated by dtfferent concesslonalres then
'3 separate gates shall be provrded for the container terminal and the multi-purpose cargo
'termmal The lane number of terminal gates is determined within a range of
occapancy rate of about 45% in the year 2010. The gates shall accommodate laden
contamer trallers, empty container trarlers loaded/empty trueks and other traffics such
s ofﬁce employees vehicles, v1srtors etc.

- In determmmg the number of gate lanes the followmg factors were assumed

_1) Peak factor of dally traffrc o 1 5
' .2) Gate operatron hour B 5 o 16 hours (2 shifts)
' 3) Servrce trmes for each type of trafflc . “assumed as shown in Table 3.2.13.

"Table3.2.13 Gate Service Time

Coed : Type of Oontamer/']‘ractor/Chassrs s Service Time
(1) GatelIn . : e - R =
Laden. . - B ExportFCL 'ﬁ N R - 4.0 min
- Empty container Expori Empty, Empty for Export LCL . - : 3.0 min
IS Lo Reeervrng Import FCL Import Empty, and Empty of .
- Empty chassis lmpo HLCL _ - 2.0 min
(2) Gate Out "~ - R A,
" Laden. Import FCL-. ... " Sl e ' 3.5 min
Empty container | Impori Empty, Empty for Import LCL S ' 2.5 min
Empty ches sis Return of Export FCL and Export Empty, and receiving 2.0 min

Empty of Export LCL

o .The number of lancs for the contamer gate is deterrmned to be 6 lancs (3 lanes cach for
gate- m and gate out) for the year 2010 and 10 lanes for the year 2015 based on the-
. reqmrements shown m Table 32.14. ltis expected: that the gate service level will be

| drastlcally down in 2010, thus the number of lanes shall be mcreased after 2010."
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T able 3.2, 14 Reqmrement 0f (‘ontdmer Termmal Gate

Hem 2005 2010 2015
1)~ Gate-In e . .
" Average Daily Trafftc of Laden Container 30 41 57 -
Average Daily Traffic of Emply Container . ! o4 174
Average Daily Traffic of Empty Chassis - 101 155 231
" Average Total ServxceTlme re 9.0 hr 136hc | - 203hr .
. Pcak Factor Sl 15 1.5 1.5
“Occupancy Rate in 3 lanes for the year 2010 _ 2% | 43% S
" Qceupancy Rate mSlanes for the year 2015 ' 5 38%
2) Gate-Out - : S
Average Dally Traffic of Laden Contamer 92 141 210
Average Daily Traffic of Empty Container .9 14 ) I
* Averagé Daily Traffic of Empty Chassis 01 156 . <7
Average Total Service Time | 92hr | 140hr. | 208hr
" Peak Factor - .. =~ } : 15 S5 .
: Occupancy Rate in 3 lanes for the year 2010' C29% 4% . R
Occupdncy Rate in 5 lanes for the year 2015 . ' ‘ - 39%

The number of lanes for the cargo termmal gate is determmed o be 3 lanes (1 lane for
gate in and 2 Ianes for gate- out) as shown m Tabie 3 2.15. '

Table 3.2.15 Reqmred Number of Lanes t‘or Cargo Termmal Gate '

Item - L2005 2010 2015

1) Gate-In =~ - : '

Daily Traffic of Loaded Truck 9 9 9

. Daily Traffic of Empty Truck - 73 ‘87 101
Daily Traffic of Others 23 C 24 28

. Peak Factor o 1.5 1.5 1.5

. Operational Hour of Gate (hr) 16 hr C16he 16he
Service Time for Loaded Truck " 5 min 3 min 5 min
Service Time for Empty Truck and Others 2 min "~ 2min 7 2 min |
Occupancy Rate in 1 lane - 36% 42 % 4T %

2) Gate-Out . , ' : L
Daily Traffic of Loaded Truck 73 87 101
Daily Traffic of Empty Truck - 9 9 9
Daily Traffic of Others ' “21 24 28
Peak Factor : - 2 1.5 1.5 1.5 .

. Operational Hour of Gate (hr) 16 hr 16 hi - 16 hr
Service Time for Loaded Truck 5 min’ . 5min’ 5 min
Service Time for Empty Truck 2 min ~2min 2 min
Occupancy Rate in 2 lanes . 39% 39% ° 5%
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(5)

Incmerator

. In the prehmmary dlSCLtSSlon with the rI‘echmcal Commlttee CEPA has suggcsted that
* the incinerator factllty may not be rcqmred as the waste material is generally limited to

domeqtlc—typc waste and is not expected to produce a mgmﬂcant volume. - CEPA

]-mv1tcd the Techmcal Commlttce members to the Acajutla Port to show the present

. operation actlwtles of the port and the sitnation of waste production. The members

i {6)

hinted that the port activity will be similar and that the foreseen volume of solid waste
will be mlmmal MARN agreed to withdraw the requlrement for the eetabllshment of

.7 an ll'lCl[}Gl'dtOI at the SltC. L

Other Onshore Fac:hties

In add]thl’l to the above f'1c111t1es the followmg onshore facxhtxes ate necessary for the.

_ port

' -_' L Storm water dramage system B

o Wastewater treatmient facility

' . ‘Water supply facilities (domestlc water supply and water purlflcanon)

. ()11 separator for the mamtenance and repair shop and fuel station
. Power sub-station and distribution system

: - ' 'Power stand—by generator :

. 011 fence -
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3. 3 1 Contamcr Terminal Layout
' (1) _ _Comparrson tor Cargo Handlmg Systems _ : _
“There are several container handlmg systems for contamer termlnal operatlon Each
: system has advantages and d1sadvantages thus it is’ necessary to conSIder the partlcular
) condmons of the rcspectrve port development ' '
_Arnong those systems, the followmg four (4) systems are commonly apphcable for :
: _' contamer termmals therefore these systems are selected for the companson
: _f ' Straddle Carrler Systcm _
. Rubber Tired Gantry Crane System (RTG)
"'_- Reach Stacker System
. Forkhft System’ S : ‘
- The advantages and dlsadvantages of each system are summanzed in Table 3 3 1
’I'he requrred container ground slot for each contamer handling system for laden _
'contalners is computed as shown in Table 3. 3 2 and the yard Iayout plans for each -
'system are shown in Frgures 3. 3 1 to 3 34, '
7 Table 3.3 1 Comparlson of Yard Handlmg Systems
© Bvaluation Item - - Forkhft ‘Sys_t_ern Reach Stacker | Straddle Carrier Ru_bbct Tlred
_ S o . | System - System Gantry (RTG)
Handling Capacity - Small Slightly smali - ©_Normal Large
Storage Capacity © Small Slightiy small Normal Large -
Standard Stacking Layer Import 2, - dport 2, Import 2, + lmport 3,
L o : - Export 3 Export 3 _Export 3 Export 34
Initial Investment Small .Sma_ll Slightly High" - High
Adaptabiltty by Several - Acceptiable Acceptable . © Acceptable Acceptable
Operators (Stevedore) PR N SR o '
Computerization " Difficult " Difficult Difficult Suitable
Pavement All Heavy . AllHeavy Ali Heéavy Travelling Lanes
- - Pavement Pavement Pavement only Heavy
. Tl D : : . _ Pavement
Damage of Container Large - Large Slightly large - | - Small
Flexibility of Operation Flexible " Flexible Flexible and - " Small
o e B : S o simple .
Required Stacking Area - Huge . Huge Slightly Large Small -
PrcIiminar”EvaIuation ‘ Not .. Not - - "For Detailed . For Dctaded
J Recommended Recommended Comparison Comparison
MAIN REFORT 3-30
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Table 3.3.2 Comparison of Required Ground Slot for Laden Container by Each Container Handling System

2005 .

20100 - -

Grand Slot Required (TEU)

IMPORT _ _ o . 2015
| e Fork Lift |R. Stacker| -~ SC. RTG | ForkLift | R. Stacker] = -SC RTG - | Fork Lift {R. Stacker|  SC. RIG.
B Laden Containers (TEU} - | '~ 55,396 55,396 55396| 55396| .  84,614| = 84,614 - 84,614 . 84,614 125945  125945| 125,945 125,945
| Average Dwelling Days 4l a 4 4 4 4 e 4l 4l 4 4}
|PeakRatio . - . S c] BRI I 13! 13| 13l 13 13| 13(. 13 i3] - 13b 13
| Average Stacked Height - o sh. o 15) 1.5 2.0{. - 1S8{.. - 15} . 15 20p 15 7 150 15 2,01
3smtp¢fsqaa¢ meter 0.01540} ~ 0.02180| * 0.04060] 0.03650] - 0.01540} 0.02180| . 0.04060| - 0.03650| - 0.01540} ~0.02180]  0.04060;  0.03650|
Required Area (m2)- 3465] - 24135{ © 12,959 10811} 52,184 - 36,864] ~ 19,794 - 16513} - 77,675 54871F 29,463 . 24,579
Ground Slot Required (TEU) 5261 . 526|526 3951, © - 804{ - 804 -804 . 603] . 1,196{ - 1,196 - 1,196] 897}
- EXPORT 12005 2010 _ 2015 .
e Fork Lift |R. Stacker| - SC- -| RTG ' | ForkLift|R:Stacker| SC | RTG | ForkLift |R.Stacker| SC RTG
| Laden Containers (TEU) 18020  18,020| - 18,020{ 18020| ~ 25007] - 25007| ~ 25007) - 25007) . 35018] 35018/ 35018/ 35018 :
Average Dwelling Days.- ' 3 -3 T - | 3 3 3| - 3 3 .3 3] 3
|Peak Ratio _ 13} 13y 13]. 13 13} 13} 13} 130 13) 13 13| 1.
Average Stacked No. in Slot 2.0 2.0 20 - 2.5 2.0t 2.0 2.0 25| 2.0 200 20 25
|Stot per square meter 001540 0.02180] 004060 - 0.03650} 0.01540| 002180}  0.04060 = 0.03650; - 0.01540| - 0.02180] 0.04060|  0.03650
 |Required Area (m2) - 6251| 44160 - 2371]. 21100 - 8,675 . 6,128} . 3,291 2,928 12,148 8,582 4,608 4100
: | Ground Slot Required (TEU) 96| - 96 - 96 77 134 134 134 107 187} 187 187[ . 150
622 - 622 622 a2\ - 937l 931|937 70| 1,383} 1,383 1,383 1,047
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'DETAILED DESIGN ON PORT REACTIVATION PROJECT

TN LA UNION PROVINCE (JICA) - : . PINAL REPORT

The Redch Stacker and the Forkllft systems require a comparatlvely larger termmal _
' _area whlle the Straddle Carrter and the RTG systems require a moderate 'trea

Presently the Acajutla Port is using the chass1s systcm Wlth Straddle carriers in the
stacklng yard due to the followmg spec1al port condttlons '

No space can be allocated for the cont'uner marshallmg near the pler :

_» - Far distance between the container yard and the prer ' _
a The number of contamers being handled is qurte small in comparrson with othcrl '
_ | major contamer termmals R ' , . i
cdtis planned that the La Umon Port wt]l be operated by concessionaires who wrll be
selected before the completron of the. contamer terminal’ under the strong Government ‘
' Pohcy of Prtvattzatlon In preparmg the proposed container handlmg system ‘due
' -consrderanon shall be grven to the contamer handlmg system currently applied by .

-~ concessronarres in major ports. At the present time, the RTG system has become the -~ -

-Vma]or contamer handlmg system m many countrres due to its smaller land
requrrements ' |

_ : Takmg the above crrcumstances and condrtrons mto account a further exammatzon on
e the Straddle Carrler (SC) System and Rubber Tyred Gantry (RTG) System was made
_ The exammatlon results are mdtcated in Table 3 33

. Table 3.3.3 Comparlson of Rubber T ired Gantry and Straddle Carrler Systems

' Description -~ RTG Sysiem . - 8C System
1. Civil Works RTG travels on the fixed lane. . | SC has to travel freely in the
S -+ | Hence, oaly PTG pathis -~ ., | terminal area with loaded -
required lo have heavy- duty : containers. Hence heayy-duty -

- _pavement . S pavement is réquired for the _
: * | whole terminal drea resultmg ll'i
hrgher pavement cost. '

2. Procurement Cost of

" Container Handling R S'lightly higher - C Slightly lower '

N Equipment' : . a0 o T
3. Life Years of Equipment- oo 15 years - 15 years (chassis) i
U S PR oo . : 10 years (tracior)
4.-Maintenance Cosis % = - 14% of procurement cost - - | 29% of prociirement cost -
5. Computerization . . - | Comnion to mtroduce computer ' Difficult to introduce

: R ' system

Evaluation - s . Proposed ST ,-Not Pro'posed .

'I'he Rubber Tyred Gantry (RTG) System is recommended for the La Umon Contamer '
Terminal in consrderation of its long service llfe low mamtenance cost as well as
adaptabrlrty for the computer management system '

As shown in F1gure 3.3. 1 a total of 1 ,200 twenty-feet equrvaient ground slot (TGS}
will be prepared for laden contamers The number of empty containers to be handled -
- in 2015 wﬂl be as much as 114 000 TEUs The majotity of empty contarners_are__ '

MAIN REPORT : S . 3-34 - - ‘ .. CHAPTER 3
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@

, ﬂXpOﬂ contamers whlch are duc to the lower cxport volumc. Consulcrmg, that the

average number of ecmpty contamer movements per vessel is about 500 TE Ub then an

area for 1 OOU ’IFU of emply contamors which is cqmvalent lo two containet shlp
~loads shall be reserved in the port. As to the reefer container currently handled in the
- Acajutla Port, the average number of laden reeter contamcrs untoaded per ship is 41

boxes ‘Most of loaded reefcrs are cmpty Hence a total of 64 plugs will be prov1dcc1
m 2- trers slackmg Howcvcr ‘the clectrrcal supply bystem will be dosrgned 1o cater for

: future possrblc expansmn to 96 plugs (50% more) with a 3 tlcrs stackmg system

" _-For the yard equ;pmcnt the followmg cargo handlmg equlpment w111 be 1equ1r\.d in

the RTG systcm termmal by the target year 2015. - o .
Table 3 3 4 Cargo Handlmg Equlpment w1th RTG System

1o qupmcut o N e Spec1fxc1non - Reqmred No
1. Quaysidc Gantry Crane  ~ | 40.6t, span 25m : : 2

"I 2. Pranster Ciane (RTG) .~~~ = 40.61 (1 over 4 ticts) ‘ 6
3. Reach Stackes o Forklift Truck ~ | 40.61 (Reeferefe) "+ 1
4. Forklift or Reach Stacker _ | 18.0t (Empty container) ' - 3-4
S Forklift Trick ~ - | 151(CFSetc.) 2
6. Yard Tractor Head ' e I 8
7. Yard Chassis. L A0Ror20ftx2 - 12

: Termmal Layout Plan : _ _ _
_ In order to prepare the most appropnate termmdl layout p]an thc traffrc flow both '

_mﬂow and outﬂow trafﬁcs of contamers in the container yard is exammed Alter a

o thorough exammatlon of the traffic flow and port related traftic inc luding v151tors for

_:'documenl arrangemem for shipping and cargo c]earancc at the Administration
; Burldmg, the layout of the termmal was prepared (see F1gurcs 333 and 3.3 4)

Accordlng to the termmal layout a contamer gate will be provrdcd al the ce nter of the

- ‘yard which is in a stralght line from the access road extended from the Bypass road.
A]l bulidmgs will be placcd ofl ]andsxde 1o kcep space for the stacking and marahahng _

. area as much as possnble conmdermg ﬂexﬂ:uhty for future modification of yard by

possrblc prcference of selecled COHCCSSIOHEIII’C Thc Admlmstratron Building is placed

hesrde the gate, smce some drlvers may- need to access (o the Admmlstrahon Bu11d1ng

o in case of lack of documentallon or 1dentlf1cat10n of certrflcatcs

®

As . dlscussed in 317(2) there is unccrtalnty in fulure cargo forecast of transit

Sensmvrty btudy on Requlred Port I*acrlmes E

contamcrs ﬁom the nerghbormg countrics. Consrdermg ‘such uncertam factors, three
(3) lower forec.ast cases, -i.e. the transrt container cargo are 70% 40% and 0%

- respectrvely of the base case have also been estlmated
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" Bascd on the esilmated contamcr car goes of each Iower forecast casce, the rcqmred porl
[:lCllltleb were comparcd w1th the base caso as shown in Table 3.2.15. As can be seen
from the Table total conlalncrs of cach case in TEUs differs from the base case,
however no difference in container numbers of LCL and reefer i is found for all ca%es
“This means that the dlffcrcnce bctwcen the base case and the lower forecast ca ses can
be taken from thc requned contamer yard arcas for. ladcn and empty contamcrs by
" Which a cost savmg in thc mlual construcllon cost of cach casc can also be compared |

_ 'The study rebults 1nd1catc that the cost sav1ng<; of the respecuvc cases are bctween e

0.1% to0 0.4% of thc cstlmated total construct1on cost (tota] cost for civil and bulidmg j |
' ‘works detalls see Chapter 9 Cost Es’umate) '

It is thcrefore recommended that the base case be cons1dered m thc demgn smce the
S cost savmgs from the iower torecaqt caaes would be a sma]l '
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- Table 3.3.5

FINAL REPORE

Comparison of Terminat Arca Requirement (at Year 2015)
ES, - e Lower Forccast '
ITEMS 'BASE CASE 5207 70%) | Casc2 (40%) | Casc3 0%)
T 275,073 249,906 224,743 191,191
1, Containers (T_F‘-U) """"" (100%) | © (90.9%) CUUTRLI%) | (69.5%)
1.1 Import (TEU) R 137,323 124,740 112,158 95,382
© - FCL T 125,509 113,896 102,285 86,802
-LCL 436 S 436, 436 - 436
. <Empty - - 11,378 © 10,408 9,438 8,144
{12 Export (TEU) 137,750 125,168 112,585 95,800
- = FCL, - 33,971 31,320 - 28669 25,134
-LCL 1,047 1,047 1,047 - 1,047
-Empty - 102,732 . 92,801 82,870 . 69,628ﬁ
1.3 Reefer (TEU) T (2,657) @657 | 2.657) T2,657)
2. Area Requirement ' . e u L
2.1 Ground Slot 1,020 T 934 840 71
(TEUQ) . o s S e
- - Import (TEU) 879 - . 796 . T3 603
" Export (TEU) 149 138 127 112,
2.2:Ground Siot L 464 .- 420 376. : -317
| (TEU) (Bmpty) o .
2.3 Required Area | 739,530 735,880 32,220 721,360
m) S R
~CY oo 28,160 - 25,5590 ‘ 23,010 19,590
4 - Empty © 11,370 - 10,29G . . 229,210 - 7,770
3, Cost Savings - 0 124,061 | 248518 413,669
" - Yard Paving -0 112,783 225,925 376,063
. Other Associated -0 11,278 22,593 37,606
Cost (10%) - ' L - -
Ratio against - 0.1% 0.24% © 0.40%
Total Ccmstrucuon ' :
Cost -

Note Unit cost used for the cost savmgs are as follows:

Contamer Yard 35 9 US$/ﬂ12 (Average)

hmpty Contamer Yard 190 US$/m2 (Gravel pavmg + Siackmg plate cosls)

. Total Consirucuon Cost: Total Cost for Cm] and Bu]ldmg works (US$ 102,545 910)

MAIN REPORT
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M

_ (.2)

33.2 Mul'ti-;l’-ur[")os'e Cargo Terminal Layout

Basrs ui Plannmg

Ttis expceted to handle bulk cqrgoes such as cereal marze ﬂoor fertlhz.er sugar '
" molasscs, iron and bteel dnd ¢ement in bag wﬂl be handled in the Multl purpose Cargo :

Termmal 'I‘hose commodlues are identified by the traffic demand forecast through the }
transport'ttton cost analys:s and eeonomlc survey as dlscussed in Section. 31 Out of '
those commodltles fertlhzer and cement are eurrently handied at the Punta Gorda Port :

_ and thelr di stnbutlon network is alrcady establlshed thus these are the most promlsmg

commodltxes to be handled in the términal, On the other hand, there are: uncertam

 factors for. other commochtles even if they were ldentlfied as potentlal cargoes by thc |

traffic demand forecast mcludmg the econorme _]uStlflCﬂthl’l of transportatlon cost

. smce the fmal de0131on 10 usc the port is dependmg on the fe331b111ty study of the port :
_uqers and thelr company ’s pohcy ' o :

3 The cargo handlmg operatlon in the Multl purpose termmal is expected to be camed
“out by a pnvate operator based on the concessron *tgreement 1t is cons;dered that the -

~final yard layout plan and arrangement of tacﬂltles mc]udmg cargo handlmg

_ '_eqmpment w11] be de01ded by the coneeasxonalre based on the charactenstlcs and -
' volume of cargoes assured w1th the port users through market research and promotlon

'Due 1o the reason above the layout plan of the Mult} purpose Cdrgo Tennmdi 1s

prepared on a pre]lmmary basxs in this Study

, Cargo Handlmg Syqtem

- The prehmmary study of eargo handlmg system for the termmai is made based on the
 estimated commodities and volume 1dent1fxed by the trafflc demand foreeast In

preparmg the preliminary cargo handlmg scheme the followmg pomts were taken into

) conslderatton

. 1) Effectlve handlmg and sufflelent eapacny _'
il) Low air pollution

iii) Flex1b1e use of equipment

iv) Avoidance of fixed type equlpment as much as p0531ble

V) Privatization of cargo handlmg operdtron '

i The sea transportatlon cost of bulk cargo- depends mam]y on- the size of sh1ps and

duratlon of dwelhng time in the port. The cargo handhng (loadmg and unloadmg) 7

capaelty is the most 1mportant factor of dwelhng time at the port In seIectmg the '

approprlatc cargo handlmg system an emphasis shall be put on its productlvny to -
minimize the port time of bulkers. ‘The requtred handlmg capaeny (R) is caIculated by

“the followmg formula

MAIN REPORT L _ S 340 - “ . CHAPTER3 -
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R V/(DxHxN xE)
Where _ o _
- _R' Rlcquirecll nomtnal capacity (t/h)
' _:V Cargo volume to be handted (t/y)
D Workable days (d/y) _'
| ‘_ :H Workable hours (h/d)
_ N Number of equlpment
' E Efﬁc1ency

In exammmg the features of cargo size ot S]‘llpS average cargo volume per Shlp, and

‘-other factors the rccommended cargo handlmg system with appropnate producttvtty

. for each commodtty is summarl?cd in Tab]e 3.3. S

@

' Smce the Mu}tt purpose Largo Termmal is rccommended to be operated by a selected K

Termmal Layout Plan o

' concessmnalre the cargo handhng cqtupment and necessary facilities such as o[flce
';storage yard arrangement and other onshoré utilities will be provided. by thei

concessionaire and/or partly by the port user: Itis therefore mtended to provtde in thls

' Pr()ject a basm 1ntrastructure such as berth; apron paving and gate

. The movement of cargoes in thls termmal is s1mp1e smce the cargocs are directly

e loaded/unloaded to/from the trucks or temporarily placed at the storage yard. The

. cargoes such as cereal, fertrhzer sugar, molasses, and cement are former case, wh]lc

. the iron and thetr products is later c ase.

o In order o accommO date posmble p]pehnes ior ]1qu1d cargoes a ut1hty tunnel w1th

_ several manholes for outlet valves wﬂ] be provrded under the apron of quaywall. At
the eastern side of the termmal a linear area with 25 m w1de will be provrded for
'possrble future 1nsta]1at1on of ﬁxed type cargo handlmg system such as pipelines and

- belt conveyor and utlhty facilities such as water pipe, hreﬁghtmg facility, and electric

' :.-underground cab]es .

CAt the most land81de area of the termmal a suﬁi ctent space w11] be provrded for the

concesswnalre lo burld thelr facﬂmes 1nclud1ng thelr office (see thure 3.3. 7)
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Table 3.3.6 (1) Bulk Cargo Handling System -

Cereal including maize flour

' Fertiliier

 Sugar

Iron and steel a.nd their -

-and sybean : 4 producis’
Cereal including maize flour: 357, OOOton 105,300ton 60,000ton. 55,500ton/year
2010 Soybean flour. 62.700ten - T N R . : '
L : Total. 419, ©00ton
Cargo Volumne ST ' - .
s 105,300ton - 155,500t0n/year

2015

- |Total. 406,50010n

Cereal including maize flour: 429 OOOton
Soybean flour. 62,700ton .

60,000ton” 7

From ship : movable rubber tire pneumatic)
unloader | Co _
From apron 1o lands1de dump truck -

From ship : ship gear with grab
bucket . '
From apron 1o, iandsxde dump tmck

-| To ship : Tire mounted portable

ship loader with small hopper
From landside+ dump truck -

From ship : ship gear with hoo and
sling .

Handling System A portable hopper will be used for .| .
' chargmg the trucks. :
T * - |Movable rubber tire pneumatic unloader | Grab bucket 6m3 -~ - { Tire- mounted portable ship ]Dader Slings for heavy cargo _
Required Handling | - s S Portable hopper 20m3 . . - 100ton/hour, 3upits L
Equipment . Lo
Assumed conditions _ Assumed conditions .- - Assumed conditions - Assumed conditions
Initial : 90% .~ .- _ Average gravity: 0.85 Loader effici'e_ncy:_ 0.7 . Average : one unit cargo 4tons y
Cargo efficiency : 0.78 - Cycle time.: 150sec (24 cycles/’hour) Operation efficiency: 0.8 Average lifting units : 2 units
7o+ | Remain: 10% Bucket efficiency : 0.7 S ERERUPERS " | Cyele time - 5'mi31utes (12 -
- Productivity . | Cargo effic{ency; 0,709 Operation efficiency : 0. 8- 1 Productivity (ton/hour) . | eycles/hour} .
. . 3 gang per: Sh.lp : P?IO‘O.X'S x 0.7=210 (say 210} Operauon efﬁc]ency 0. 8 -
’ Producthty (ton/hour) ' o L - | Average number of ganig : 2.5
| P=300x 0.709 =421to/hour (say400) Productivity (ton/hour\ o . '
_ P=6x 085 X 0.7 X 24X 0.8X3 . Productivity (ton/hour)
_ =205.6 (say 200) ' P=4x2x12x0.8x25=192
: ten/hour (say15C)
o . Requlred day R Requu'ed day . _ | Required day Required day : _
' _ Requii'ed Day D=419,700/ (400 %24 % 0. 8) 55 day< 1D=105,300 /(200 x24.x O 8) 28 - | D=60,000/ (210 X 24 % O 8} 15 "D=55,500 /(190 %24 % 0. 8} ..15._ o

days

days.

days




£y - €

Table 3.3.6 (2) Bulk Cargo Handlmg System

- Vehicle Cement in bag Molasses
R .| 2010 6,600t0n/-yca_r 70,000t0n/year _' . 10,000ton/vear
+ Cargo Volume - ' ' RN ' 5
2015 |9 900tonfycar o 80, ODOton/ycar - 110,000t0n/sear .
| From ship : Self landmg on her 1amp From ship : Shlp gear wﬂ.h specxal blg bag - - _
"+ ['Vehicles are transported by specml ves;ei .| (flexible. container) and special sling ' It is handled by ccnvenuonal system by
' : ' (RO/RO type) - - From apron to landside - truck or traxler . tank Ion'y through p}]e line.
‘Handling System ' . :
co - No equipment.needed - Tire mounted portable ship loader : L o
Required Handling o o 100ton/bour, 3units : ' Sling for heavy cargo
Equipment . : - IR _

Assumed condmons .| Assumed conditions Productivity (ton/hour)

Average tonnage :. 1. 41ton/veh1cle Weigh of big bag : Iton © - P=300 ton/hour -

Landing cars : 60 cars per hour Average number of bag per hook : 6 bags | ' :

: S e B A Cycle time - 4 minutes (15 cycles per hour) .
Prqductmty . Productivity (ton/hour) _ Number of gangs : 3 gangs
' 1 P=1.41 % 60 =84.6 (527 85) Operatmn efﬁcxcncy 0.8 -
A Productwaty (ton;‘hour) o
P=6x15x3x 0 8 -216 (say 210)
- . .{Required day ) Requ:red day = _ Required day -

 Required Day - - D=5, 600 / (35 %x24x0. 8) =5 days D=70, 000 /210 x 24 x0. 8=18 days

D=10,000 / (300 x 24 x 0.8) =2 days
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3 3. 3 Passcnger Termmal Plan

The Passenger Ter mlnai is planned to be located in the western part of the port This
.termmal will have the function of accomrnodatmg passenger ships and Ro/Ro type car
o carricrs Cons1denng these sliips and the eommodme s to be handled, the berth factltty _
71s p]anned to be of the dolphm type structure since it is a most eeonomlcal solution.

/ 'Thrs terminal can be also utilized for moormg tugboats which will be procured under
_' the Prq]ect The water depth m front of the t ermmal is naturally deep 10 accommodate '
the desrgn shlps cxpected ' "

' _In the case of thc Acalutla Port nnmlgrauon and quarantme 1nspectors visit passenger
| _ 'shlps for 1nspect10n and tourist buses receive passengers beside the shrps Hence a
'_ Speeral bu11d1ng for passengcrs is not requtred It is assumed that the way of receiving
 fourist passengers at the La Umon Port. will be the same way as the Acajutla Port
) curren{ly apphed thus no passenger burldmg will be provrded in the terminal,

C For temporary storage of unloaded cars an open storage yard w1]1 be p]aced near the
| berth The size of the storage area is determmed at 18 000 m? to aceommodate 650
cars whlch is the number of cars unloaded per one car carrier. After custom mspectron
L these cars temporarl]y storcd w111 be taken out from the port

The berth !me of passenger berth is determmed at 75 degrees frorn the container berth '
line to keep reqmred area for safety maneuvermg and secunng the open area of
~ unloaded cars

: A feeder road will be ahgned to connect the main port road T he layout p]an of the
R passenger termmal is prepared as shown in Flgure 3.3 8 ' ‘
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3 34 Gcneral 'lcrmmal Plan

In the JICA F/S Study, the port layouts had been studled for two sites. From the result
of the study, the loeatron of the proposed new port had been determlned to be located
between the ex1st1ng ports the Punta Gorda Port and the Cutuco Port

' Addmoml fleld mvesngatlons mcludmg bathymetrtc survey, seismic profrlmg Survey :
. and geologreal mvestlgatlon are carned out under this Study Major fmdmgs and
'changes from the prev1ous JICA F/S Study are summarued below

o . _ T hc soft sml layer under. the seabed (dverage N-w]ue 1~ 4) js compatdtlvely
._thlcker toward the Punta Gorda Port with a thickness varymg from 2 to 10 m.
Bxistence of th1s layer will cause hlgher construcuon cost for berth structures
reclamatron and other re]ocated port facrhtles _ _ ' _

. _Undemeath th:s soft layer a gravelly sand layer with an averagc N- Value of 30
extends ata depth of 20 to 25 m below the Chart Datum (DL). The existence of

this contlnuous layer causes difficulty for plle driving, - S :

. " The small hill ex1stmg wrthm the CEPA property adjacent to the Punta Gordq Port -
' . has a peak of about 50 m h1gh above MSL. The hill is composed mamly of '
massrve Andesne rock covered by top soil having an average th]ckness of 5 to 8

‘m only, thus it cannot be consrdered as a possrble source ot supply of borrow '
matenal for land reclamatlon L ' '

. Takmg into consrderatron the above—menuoned fmdmgs a lurther exammauon of the )

) port locatlon is camed out in the v1cm.lty of the selected port site, ‘and two altematrves
Alternatlves B 1 and B-2, are formulated as shown in Fxgure 3 3 9. ' '

K :Altematlve B-1 is ihe JICA F/S 5 proposed plan has a distance of 360 m from Punta
‘ Gorda, while A]ternatlve B-2 has a d1stance of 630 m. -

A]tematwe B-2 i is preparecl mamly for the purpose of seeurmg a larger port hmterland
' since the hlll located on the left side of the port is composed of hard rock and it is hard
to create an addltlonal port area by cutting the hill. The results of comparison of the
wo alternatlve port plans are summanzed in Table 3.3, 6 and it is recommended o
select Alternatlve B-2 asa final port locatlon (see F1gure 33. 10)
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- Table 3.3.7 Comparison of Alternative Port Laybut Plans

ALTERNATIVE PLAN B-1- . : . o ALTERNATIVE PLAN B-2

617_-“. €

Plan '
General - To shorten the Channel length and dredging volume ' - TFo secure iarger flat level land behind the port area for the future industrial
Dredging.of Basin . ) : 2,625,000 m3 Dredging of Basin , 2,726,000 m3
LT Reclamation Area 230,000 m2 Reclamation Area ’ 274,000 m2
Quantities of —= -
: Ma‘of Ttems - Reclamation Volume 2,511,000 m3 Reclamation. Volume : 2,460,000 m3
! Revetment : © Total 450 m Revetment : Total 670 m
Main Berth (excl. Passenger B.) ) Total 560 m Main Berth (excl. Passenger By | - Total 560 m
Ratio of Cost o : 1.00 A 0.98 L o)
Dr nging / - Less dred ging volume - Larger dredging volume
Maintenance (O] : A
.| -Larger reclamation volume c - Less reclamation volume
Reclamation - :
' o]
Environmental | - Half of green land will be destroyed . - Minimizing distarbed of green land
Aspect | -Influence fo eco-system ' N - A - Less infleence to ecologles - e}
Connectiond | _gagy 16 access 1o Bypass road ' o | - Basy to access to the Bypass road -
Bypass road . O ‘ [=]
Bvaluation S : A ) : o : N . a O
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