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Minutes of Meeting
on
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for
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The mission of Jepan Intemational Cooperation Agency (hereinafter referred to as
“JICA) and the officials of Corhision Ejecutiva Portuaria Auténoma (hereinafter
referrad to as "CEPA®) had discussions on the implementation of the Special
Technical Assistance {hereinafter referred to as “TA") for efficient and effective
mainenance dredging of the Port of La Union (hereinafter referred to as “the Port™).

CEPA, and the JICA mission hereby agreed upon the draft Implethenting Arrangement
“for the TA as per Appendix 1, subject to the approval by the competent higher
authorities of both sides.

- The main poirits discussed during the discussions are described in Appendix 2.

Appendix 1: Implementing Arrangement
Appendix 2: Main Points Discussed

-
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Appendix 1
IMPLEMENTING ARRANGEMENT

1. B’-ﬂﬂ*ﬂmtﬂd

Based on the bathymetric surveys conducted during and after the dredging works, it
has been observed a "sediment inflow” phenomenon in the channel and basin of the
Port, which could seriously affect sustainability of the Port operation because the
channel and basin should be maintained at a certain depth to receive large vessels at
the Port. - ' .

In consideration of the above situation, JICA conducted the SAPI study on the
sadiment inflow from November 2008 to November 2009 (hereinafter referred fo as
“the SAPI Study”), and identify the mechanism of siltation as the fluid mud movement
and predict the general tendency of siltation volume. _

Due to the limited time-series bathymetric data at that time, however, the accuracy of
the predicted siltation volume was not always enough to estimate the dredging cost.
Furthermora, the variation of nautical depth, which is dependent on the speed of mud
consolidation, has also remained unclear. Thus, it is cuprently difficult to provide a
definitive plan for maintenance dredging including location, frequenicy and method,
and hence difficutt to elaborate the dredging cost and eventually financial analysis.

To make the Port function properly as a deep sea port, dredging method as well as
cost s a vital issue in financial viability and a key factor for successful terminal

operation either in the contingent stage of CEPA operation or in the stage of
concession. Hence, CEPA requested JICA to provide an effective and efficient

maintenance dredding plan.

ik Purpose of the TA

Thepd.tmcmufﬂle'mam,

1) To prepare an effective and efficient maintenance dmdnim plan to make the
Paort function properly as a deep sea port

2} To transfer technology to cope with the sittation of the channel and basin, and
assist CEPA to reviewfrevise the prepared dredging plan based on tha_

bathymetric monitoring data
A
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H. - Scope nfﬁt TA

-1 To collect natural cnndﬂlun data

1) Tn::» compile time-series bathymetric data including the hteat data obtained after
 the SAP!I Study (The latest data will be provided by CEPA.)

2) To collect mud samples from the channel and basin

12 To predict the variatish of nautical bottom/depth after dredging

1) To revise and/or reformulate models, which were built in the SAPI Study, to
predict the siltation volume by location has-aﬁ on the analysis of time-series

buﬂ’m‘n&lm data
2) To conduct detailed soil t'ast on collected sampies including settiement test and
clarify the mud consolidation process

" 3) To formulate mud consolidation models. after dmdﬁng works, which were '
examined in the SAP| Study

4y To predict the time-series variation of nautical bottom/depth after dredging
based on the models developed in the above 1) and 3) [Dradghg depth will be
' ranging from -10m fo -15m.)
HFE'. To formulate maintenance dredging plan by maintained depth
1) To set dredging conditions including particulars of a dredging vessel

2) To examine and prepare maintenance dredging plans to maintain the channel
and basin at each depth, possibly ranging from -10m to -14mn, based on the
result of 4) in 11-2 (The plans will include dredging location, volume, frequency
and rnethod.) :

-4 To propose a re-dredging plan together with a bathymetric mnnﬁuring plan

5 To transfer technology to cope with the siltation of the mannal and basin

1) To compile the bathymetric monitoring data after the re-dredging work (The
re-dredgling work and monitoring work will be conduct by CEPA.)

2) To assist CEPA to analyze the above data and fo reviewirevise the
maintenance dredging plan examined in {il-3

3) To formulate an action plan to cope with the siltation of the channelbasin
toward successful terminal operation

A-5



V. Schedule of the TA

The TA will be carried out in accordance with the fentative schedule as follows. The
schedule may be subject to change during the course of the TA.

T Working Schedule
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ICR : Incapiicn Report
TR1-3  :Indenm Repart
DFR  :Draft Final Repor
FR ¢ Final Repart
V. Reports

JICA will prepare and submit the following reports in English to CEPA.

¥ Incaption Report

Ten (10) copies at the commencement of the TA, umtah'lhg its approach

_ and methedology
» interim Report 1

Ten (10} copies, containing the result of work ill-2

¥ Interim Report 2

Ten {’HJ] copies, containing the result of work IIl-3 & 4

¥» Draft Final Report

Ten (10) copies, containing all works of lll-1 fo 5 as admﬂ completion report

of the TA

¥ Final Report and Summary (Summary report will be prepared in English and

Spanish)

Ten {10) copies, within one (1) month after the ml:asipt af the written
comments on the Draft Final Report
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VL. Undertakings of CEPA

CEPA shall act as a counterpart agency fo the Technical Assistant team dispatched
by JICA (hereinafter referred to as “the Team") and also as a coordinating body with
other organizations concemned for the smooth implementation of the TA.

1, To facilitate the smooth conduct of the TA: the CEPA shall take the following
measures in cooparation with other relevant nlgnnbaﬁnna within iha laws and
~ regulations in force in El Salvador:

1)

2)

To provide necessary assistance to the Taam for the remittance in
connection with the implementation of the TA; and :

To baar claims, if any arise, against the members of the Team resulting from,
occurrng in the course of, or otherwise connected with, the discharge of
their duties in the implementation of the TA, except when such claims arise
from gross negligence or willful misconduct on the part of the members of
the Team. .

2. CEPA shall, at its own expensze, pMHE ﬂ‘!a Team with the following, in
cooperation with nthm organizafions concermed:

i 1}

2)

3
4)
5
6)

Assistance in customs clearance, with respect fo aqulpmant machinery and
othar material brought into and out of El Salvador in mrmcuan with the

implementation ufﬂ'm TA;

Security-related mfnmumnmaswaﬂasnmmumtnanaumﬂu safety of
the Team;

Information on as well as muppnrt in obtaining medical servicas;

" All the necessary raports, data and information conceming the channel and

basin of the F'ﬂﬂ which shall be basically prmrfdud in Englrsh
Counterpart p-arsmnal who are well acquaintad with dredging work;
Suitable office spma with necessary equipment, and

Credentials or identification cards.

Vil. Consultation
JICA and CEPA shall consult with each other in respect of any matter that may arise

from or in connection with the TA.

[End]

@ j%
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Appendix 2
THE MAIN POINTS DISCUSSED

1. Overall goal of the TA

Both sides shared the view that the maintenance dredging of the channellbasin is a
critical issue In respect of its cost as well as successful operation of the Port aither in
the contingent stage of CEPA operation or in the stage of concession, and the TA will
intend to assist GEPA 1o make the Por function properly as a deep sea port.

2. Provision of the latest bathymetric data
" CEPA agreed that the latest bathymetric data would be provided to the Team. The
-data will be obtained in the bathymetric survey conducted by CEPA next May with an
echo sounder having the dual frequencies.

3. Estimation of the dredging cost
CEPA agreed to undertake the estimation of the dredging cost based on the result of
the TA, while the Tearn assists/advises CEPA how fo estimate it.

4. Re-dredging and menitoring work
The mission of JICA polnted out the importance of re-dredging work after preparing
* provisional maintenance dredging plans, because the fasdback from ronitoring depth
change afterwards is absolutely vital to revise the said plans and make them more
practical to achieve successful opération of the Port. CEPA shared the view and
agreed to conduct re-dredging and monitoring work based on the proposal by the

Team.

5. Counterpart assignment

CEPA agreéd to assign appropriate counterpart pergonnel, who ara acquainted with
maintenance of channels/basins as well as dredging work, in the light of nature of the
TA which contains effective technology transfer from the Team.

6. Blueprint of action plan to cope with the siltation and maintenance dredging
The mission of JICA explained a draft of blueprint action plan to cope with the siltation
and maintenance dredging as shown in the next page, and CEPA shared that idea.

AY 4
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Blueprint of Action Plan to Cope with the Siltation and Maintenance Dredging
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For

Amendment

To the Minutes of Meeting

on
Special Technical Assistance
for
Maintenance Dredging of the Port of La Union

in

the Republic of El Salvador

Agreed Upon Between
Comisién Ejecutiva Portuaria Auténoma
and

Japan International Cooperation Agency

31 October, 2012
San Salvador, El Salvador

For

Japan International Cooperation Agency Comision Ejecutiva Portuaria Autonoma

¥ =

Taiji Kawakami

Alberto e/ene

Executive Technical Advisor, President
Economic Infratructure Department
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The mission of Japan International Cooperation Agency (hereinafter referred to
as “ JICA” ) and the officials of Comisiéon Ejecutiva Portuaria Auténoma
(hereinafter referred to as “ CEPA” ) had discussions about necessary
ammendment to “ the Minutes of Meeting on Special Technical Assistance
(hereinafter referred to as “ TA” ) for Maintenance Dredging of the Port of La
Union (hereinafter referred to as “ the Port" ) in the Republic of El Saivador
Agreed Upon Between Comision Ejecutiva Portuaria Autonoma and Japan

International Cooperation Agency” dated 28 April, 2010.

CEPA and the JICA mission hereby agreed upon the Implementing
Arrangement for the 2n¢ Term for the TA as per Appendix 1, subject to the
approval by the competent higher authorities of both sides.

The main points discussed during the discussions are described in Appendix 2.

Appendix 1: IMPLEMENTING ARRANGEMENT for the 2nd Term
Appendix 2: THE MAIN POINTS DISCUSSED

A-11



Appendix 1
IMPLEMENTING ARRANGEMENT for the 2 Term

| . Background
Based on the bathymetric surveys conducted during and after the dredging works, a
“ sediment inflow” phenomenon has been observed in the channel and basin of the
Port, which could seriously affect the sustainability of the port operation.

In consideration of the above situation, JICA conducted the SAP! study on the
sediment inflow from November 2008 to November 2009 (hereinafter referred to as
“ the SAPI Study” ), and identified the mechanism of siltation as the fluid mud
movement and predicted the general tendency of siltation volume.

Due to the limited time-series bathymetric data at that time, however, the accuracy of
the predicted siltation volume was not always enough to estimate the dredging cost.
Furthermore, the variation of nautical depth, which is dependent on the speed of mud
consolidation, has also remained unclear. Thus, it is currently difficult to provide a
definitive plan for the maintenance dredging including location, frequency and method,
and hence difficult to elaborate the dredging cost and eventually the financial analysis.
To make the Port function properly as a deep sea port, the dredging method as well as
the cost is a vital issue in financial viability and a key factor for a successful terminal
operation either in the contingent stage of CEPA operation or in the stage of
concession. Hence, CEPA requested JICA to provide technical assistance for
formulating an effective and efficient maintenance dredging plan.

In January 2011, JICA commenced the TA 1st Term and conducted a series of
bathymetric survey and analysis. The survey and analysis has proved that detailed
analysis of future shipping service, detailed demand forecast, and the data of trial
dredging are inevitable for making valid maintenance dredging plan. Hence, both sides
agreed to revise the TOR of TA before the commencement of the 2nd Term.

Il . Purpose of the TA

The purposes of the TA are;
1) To prepare data, information and analysis utilized by CEPA to formulate an

effective and efficient maintenance dredging plan of the Port.
2) To transfer technology to cope with the siltation of the channel and basin.

@
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3) To assist CEPA to prepare dredging plan based on the collected data and

analysis.

lll. Scope of the TA 2nd Term (as shown in Attachment 1)
Il1-1 To collect and analyze data and study dredging method
1) To compile the bathymetric monitoring data after the trial dredging work. (The
dredging work and monitoring work will be conducted by CEPA.)
2) To survey unit price and method of dredging
3) To examine dredging methods appropriate for various channel depths
4) To validate trial rake dredging
5) To modify sedimentation volume analysis
6) To conduct technical assistance for bathymetric monitoring

llI-2 To develop vessels calling model
1) To interview related companies
2) To conduct analysis on trends of container liner shipping service network in
Central America
3) To conduct analysis on channe! operation rules

4) To develop vessels calliing model
5) To forecast number of vessels calling by channel depths

Ill -3 To review demand forecast and market allocation model

il-4 To analyze optimum channel depth
1) To conduct analysis on dredging cost
2) To forecast cargo amount by channel depths
3) To forecast income of port usage fee by channel depths
4) To analyze technically/financially optimum channel depths at present and in the

future
5) To analyze technically/economically optimum channel depths at present and in

the future

@
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[1-5 Technology transfer

1) To transfer CEPA the necessary knowledge to conduct technical and

economic analysis through OJT
2)  To conduct workshop(s) in order to introduce the methodology relating to 1111

~{ll-4

IV. Schedule of the TA 2nd term

The TA will be carried out in accordance with the tentative schedule as follows. The

schedule may be subject to change during the course of the TA.

Tentative Working Schedule for 27 term

T30 i
W1 1:5@;7:3-4’-5 7T 7 v W 11{2‘{“!52}3:
Technical asaistance J1GA study ‘
toam 0 s 0 : r © - [ .
Date Collsction & [Tria) dredging / Bonitoring L= i
lanalysin S1Ch atudy 5 - . . . : : i [ i
Validation of trial rake dredging tams and CEPA . | { : = i . .
: s nd & |
Study For dredging method tean and CEPA | ! . . ! i i i : : i
Yasanls colling ecde! :‘l: :rt:‘tﬁﬂ m : :
Demand foreasst (Deveiopsent of domsnd forssaat model |CEPA . ! : .
and market Vs siudy T .
I Raviaw; » H [ :
(#tloostion model (Raviewing desend Forscsat wodul emn and CEPA g : P
- ICA atudy . R
Optism channel depth Yarm and CEPA — Pobd
vl esantstios Plan / Aotion Plen / Finsncial Plan  (CEPA A _
JICh etudy i ; ’ A
[fork sheo tess and CEPA | 1 n s
JITA study ‘n ; | LK
Report : i
pad tomm Report Report . OFR . FR:
Report : Report
DFR : Draft Final Report
FR : Final Report
V. Reports

JICA will prepare and submit the following reports in English to CEPA.

> Report

Report at the commencement of the TA, containing its approach and

methodology
» Draft Final Report

Ten (10) copies, containing all works of [l1-1 to 5 as a draft completion report
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of the TA
> Final Report and Summary (fo be prepared in English and Spanish)
Ten (10) copies, within one (1) month after the receipt of the written

comments on the Draft Final Report

VI. Undertaking of CEPA

CEPA shall act as a counterpart agency to the Technical Assistant team

dispatched by JICA (hereinafter referred to as " the Team” ) and also as a

coordinating body with other organizations concerned for the smooth

implementation of the TA.

1. To facilitate the smooth conduct of the TA; CEPA shall take the following
measures in cooperation with other relevant organizations within the laws and
regulations in force in El Salvador

1) To provide necessary assistance to the Team for the remittances in
connection with the implementation of the TA; and

2) To bear claims, if any arise, against the members of the Team resulting
from, occurring in the course of, or otherwise connected with, the discharge
of their duties in the implementation of the TA, except when such claims
arise from gross negligence or willful misconduct on the part of the members
of the Team.

2. CEPA shall, at its own expense, provide the Team with the following, in
cooperation with other organizations concerned:

1) Assistance in customs clearance, with respect to equipment, machinery and
other material brought into an out of El Salvador in connection with the
implementation of the TA;

2) Security-related information on as well as measures to ensure the safety of
the Team;

3) Information on as well as support in obtaining medical services;

4) All the necessary reports, data and information concerning the channel and
basin of the Port which shall be basically provided in English;

5) Counterpart personnel who are well acquainted with dredging work and

demand forecast;

@
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6) Suitable office space with necessary equipment; and
7) Credentials or identification cards.
VII. Consultation
JICA and CEPA shall consult with each other in respect of any matter that may arise
from or in connection with the TA.

[End]
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Appendix 2
THE MAIN POINTS DISCUSSED
1. Overall goal of the TA
Both sides shared the view that the maintenance dredging of the channei/basin is a
critical issue in respect of its cost as well as successful operation of the Port either in
the contingent stage of CEPA operation or in the stage of concession, and the TA will
intend to assist CEPA to formulate an effective and efficient maintenance dredging

plan of the Port.

2. Provision of the latest bathymetric data
CEPA agreed that the latest bathymetric data would be provided to the Team. The

data will be obtained monthly during and after the trial dredging.

3. Estimation of the dredging cost
CEPA agreed to assist in the acquisition of data on unit price of dredging in

neighboring countries.

4, Counterpart assignment
Both sides agreed to implement the study on the basis of collaborative works between

the Study Team and the counterpart personnel. The counterpart personnel shall be
assigned to the project on full-time basis as per Attachment 2. The counterpart team

shall consist of at least one dredging engineer in La Union and one port planner in San

Salvador.

5. Measurement of tidal level

CEPA accepted to acquire tidal data from the Ministry of Environment and Natural
Resources and National Registry Center (CNR) and provide it to the Study Team. Both
sides agreed that supplemental measurement of tidal level would be carried out in a
simplified manner by CEPA when a bathymetric survey was conducted and the Study

Team would provide technical assistance for the measurement.

g
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6. Examination of dredging methodology

Both sides agreed that the examination of dredging methodology in the Study would
be conducted focusing only upon geotechnical/loceanographic aspect and cost
effectiveness. Accordingly, examinations from other points of view including
environmental consideration shall be out of the scopes of the Study.

7. Demand forecast and market allocation mode!

CEPA accepted to develop a demand forecast mode!, market allocation model and to
conduct a survey to cargo owners before the commencement of works of the Study
Team in El Salvador, and to provide them to the Study Team with all data set.

8. Formulation of dredging plan

CEPA wili formulate and implement a dredging plan for the Port, which is the basis of
its financial plan, fully utilizing the result of the Study.

[End]
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Attachment 1

. Demand forecast and
market allocation model
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Attachment 2

Counter Part Organization Chart
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*Setting administrative board and Report

-CE_PA' President
i

Project Manager | ORole

h *Comprehensive evaluation
Milton Lacayo *Report to CEPA President

*Convene WG for this project

JICA EXPERT 3\3:!:or for this project
Takashi Kadono
‘_ | {

1

Engineering analysis study team Economical analysis team

ORole ORole

*Understanding and considering the direction of following study.
*Data Collection and analysis
* Study for dredging method

OPersonnel

*Understanding and considering the direction of following study.
*Demand forecast and market allocation model
*Vessels calling model

=Optimum channel depth
*Abelino Cruz, Carlos Cornejo,Mario Orantes OPersonnel

*Marta Eugenia Canales, Alan Castillo, Andrea Castillo,

Patricia Callejas, Julio Romero and Juan Carlos Martinez
i JICA
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Minutes of Meeting
on
the Project
of
Special Technical Assistance for Maintenance Dredging
of the Port of La Unidn
in
the Republic of El Salvador

Comision Ejecutiva Portuaria Auténoma
and
Japan International Cooperation Agency

San Salvador, 26 January, 2011

Mr. Luis Enrique Cordova Macias Mr. Yoshi
Presidente, _ Leader,
Comision Ejecutiva Portuaria Autdnoma JICA Pr

Wzmessedu by

Mr. Alb ofJinﬁZQ
Managef of La &1i6n Port,

Comisglen Ejecutiva Portuaria Autonoma
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In accordance with the Minutes of Discussion on “Special Technical Assistance for
Maintenance Dredging of the Port of La Unién in the Republic of El Salvador” (hereinafter
referred to as “the Project™) agreed upon between the Comisién Ejecutiva Portuaria Auténoma
(hereinafter referred to as “CEPA”) and Japan International Cooperation Agency (hereinafter
referred to as “TICA™) on April 28, 2010, JICA dispatched the Project Team (hereinafter
referred to as “the Team™) headed by Mr. Yoshimi Goda for submitting the Inception Report
to CEPA.

The Team had discussions with the officials of CEPA upon the submission of the
Inception Report. The following is the main points discussed in the meeting. The list of
attendees is attached as Annex.

1. Acceptance of Inception Report:

The Team submitted to CEPA the Inception Report and CEPA welcomed the start of the
Project by the Team. Explanation was given of the major work items, their methodology, and
the work schedule. Brief discussions were made among the attendees. CEPA. gave its general
consent to the content of the Report and expressed its appreciation for the Team’s efforts for
the Project.

2. Discussion of Inception Report with a Focus on Section 4.4 “Formulation of Spot
Re-dredging and Monitoring Plan”

The Team offered its idea on the size of the spot of re-dredging area as being 200 m by
1000 m around KF03.00 and made inquiry of the technical and financial feasibility of such
dredging by CEPA. The latter promised its examination of the feasibility to the Team by the
end of the Team’s First On-site Works.

3. Collaboration of CEPA in the Team’s Bathymetric Survey

The Team requested CEPA for the collaboration for the bathymetric survey. CEPA
offered its patrol boat for use by the Team during the survey, and the Team expressed its
apprccmhon for the CEPA’s offer,

4. Date of Next Meeting
CEPA and the Team agreed to have the next meeting on February 17 in San Salvador.
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ANNEX: LIST OF ATTENDEES

EL SALVADOR SIDE

Comisién Ejecutiva Portuaria Auténoma
Mr. Luis Enrique Cordova Macias President

Mr. Milton Lacayo
Mr. Alberto Jimenez
Mr. Carlos R. Cornejo
Mr. Mario QOrantes
Mr. Abelino Cruz

JAPANESE SIDE

JICA Study Team
Mr. Yoshimi Goda
Mr. Takahisa Aoyama
Mr. Yoshimasa Ito
Mr, Anuratoshimitu Matsumoto
Mr. Santiago Mauricio Angulo

JICA El Salvador Office
Mr . Ryuichi Nasu
Mr. Nobutaka Kondo
Ms. Stephanie Ehrhardt

Director of La Unién Port
Manager of La Unién Port

Chief, Civil Works Section
Navigation Aids

Chief of Maintenance Department

Leader, Siltation Analysis
Dredging Works and Planning
Oceanographic Survey
Bathymetric Survey
Interpreter

Regional Representative
Deputy Regional Representative
Program Officer
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Minutes of Meeting
on
the Project
of
Special Technical Assistance for Maintenance Dredging
of the Port of La Unién
in
the Republic of El Salvador

Comision Ejecutiva Portuaria Auténoma
and
Japan International Cooperation Agency

San Salvador, 16 August, 2011

%—VZﬁ J)\% /l%}ﬁ&f

Mr. Luis Enrique Cordova Macias Mr. Nobuyuki Ono
Presidente, Sub Leader,
Comision Ejecutiva Portuaria Auténoma JICA Project Team
Wirnessed by

Jutltest>

)ﬁ Milton Lacay(

Manager of La Unidn Port,
Comision Ejecutiva Portuaria Autonoma
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In accordance with the Minutes of Discussion on “Special Technical Assistance for
Maintenance Dredging of the Port of La Unién in the Republic of El Salvador” (hereinafter
referred to as “the Project”) agreed upon between the Comision Ejecutiva Portuaria Autébnoma
(hereinafter referred to as “CEPA™) and Japan International Cooperation Agency (hereinafier
referred to as “JICA™) on April 28, 2010, JICA dispatched the Project Team (hereinafter
referred to as “the Team™) headed by Mr. Nobuyuki Ono for execution of the Second On-site
Works at La Unién Port on August 15, 2011.

The Team had discussions with the officials of CEPA upon the submission of the Interim
Report 1. The following is the main points discussed in the meeting. The list of attendees is
attached as Annex.

1. Acceptance of Interim Report 1:

The Team submitted to CEPA the Interim 1 Report and CEPA welcomed the progress of
the Project by the Team. Explanation was given of the major work results since the start of the
Project in January 2011 till August 2011. Brief discussions were made among the attendees.
CEPA gave its general consent to the content of the Report and expressed its appreciation for
the Team’s efforts for the Project.

2. Discussion of Interim Report 1
Some questions on the content of the Interim Report 1 were raised by CEPA and the Team
answered them.

3. Collaboration of CEPA in the Team’s Bathymetric Survey and Examination of Tidal
Information

The Team requested CEPA for the collaboration for the bathymetric survey. CEPA offered
its patrol boat for use by the Team during the survey, and the Team expressed its appreciation
for the CEPA’s offer. The Team also requested CEPA for support in the Team’s examination
of tidal information of La Unién Port. CEPA promised its willingness in supporting the Team.

4, CEPA’s Action on Spot Re-dredging Works

The Team proposed three alternatives for the spot re-dredging works of the approach
channel, and requested CEPA to make a selection among the alternatives and to prepare the
commencement of the spot re-dredging works. CEPA promised the Team to examine the
feasibility of the spot re-dredging works and provide the Team with its decision at the next
meeting.

5. Technical Training of CEPA Personnel in Japan

A tentative program for the technical training of CEPA personnel in Japan was proposed
to CEPA by the Team. CEPA appreciated the preparation of program and gave its general
consent to the program.

6. Date of Next Meeting
CEPA and the Team agreed to have the next meeting on September 2 in San Salvador.
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ANNEX: LIST OF ATTENDEES

EL SALVADOR SIDE

Comision Ejecutiva Portuaria Auténoma
Mr. Luis Enrique Cérdova Macias President

Mr. Salvador Villalobos Brizuela General Manager
Mr. Milton Lacayo Director of La Unioén Port
Mr. Juan Caros Martinez Concession department

JAPANESE SIDE
JICA Study Team

Mr. Nobuyuki Ono
Mr. Takahisa Acoyama
Mr. Anuratoshimitu Matsumoto

Sub Leader, Siltation Analysis
Dredging Works and Planning
Bathymetric Survey

Mr. Santiago Mauricio Angulo Interpreter
JICA EI Salvador Office
Mr. Luis Miguel Vasquez Program Officer
3
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Minutes of Meeting
on
the Project
of
Special Technical Assistance for Maintenance Dredging
of the Port of La Unién
in
the Republic of El Salvador

Comisién Ejecutiva Portuaria Auténoma
and
Japan International Cooperation Agency

/44«

M, Luis Enrique Cordova Macias
Presidente,
Comision Ejecutiva Portuaria Auténoma

Witnessed by

27

MyAilton Lacayd

Manager of La Unién Port,
Comision Ejecutiva Portuaria Autonoma
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In accordance with the Minutes of Discussion on “Special Technical Assistance for
Maintenance Dredging of the Port of La Unién in the Republic of El Salvador” (hereinafter
referred to as “the Project™) agreed upon between the Comision Ejecutiva Portuaria Auténoma
(hereinafter referred to as “CEPA”) and Japan International Cooperation Agency (hereinafter
referred to as “JICA™) on April 28, 2010, JICA dispatched the Project Team (hercinafter
referred to as “the Team”) headed by Mr. Nobuyuki Ono for execution of the Second On-site
Works at La Unién Port on August 15, 2011.

Upon completion of the Second On-site Works, the Team presented the Tentative
Summary Report 2 to the officials of CEPA. The following is the main points discussed in the
meeting. The list of attendees is attached as Annex.

1. Acceptance of Tentative Summary Report 2:

The Team submitted to CEPA the Tentative Summary Report 2 and CEPA welcomed the
progress of the Project by the Team. Explanation was given of the major work results during
the Second On-site Works. Brief discussions were made among the attendees. CEPA gave its
general consent to the content of the Report and expressed its appreciation for the Team’s
efforts for the Project.

2. Discussion of Interim Report 1
Some questions on the content of the Interim Report 1 were raised by CEPA and the Team
answered them.

3. CEPA'’s Action on Spot Re-dredging Works
Among the three alternatives for the spot re-dredging works of the approach channel, and
requested, CEPA expressed is still considering alternatives shown in the Interim Report 1.

4. Technical Training of CEPA Personnel in Japan

The Team informed CEPA of the technical training in Japan, which is planned from the
end of November to the beginning of December, 2011. CEPA accepted the program and to
dispatch two trainees to be selected.
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ANNEX: LIST OF ATTENDEES

EL SALVADOR SIDE

Comisidn Ejecutiva Portuaria Auténoma
Mr, Luis Enrique Cérdova Macias President
Mr. Salvador Villalobos Brizuela General Manager

JAPANESFE SIDE
JICA Study Team
Mr, Nobuyuki Ono Sub Leader, Siltation Analysis
Mr, Takahisa Aoyama Dredging Works and Planning
Mr. Santiago Mauricio Angulo Interpreter
JICA El Salvador Office
Mr, Kenji Kaneko Sub Director
OTHERS
International Finance Corporation, World Bank Group
Ms, Katherine Downs Principal Investment Officer, Infrastructure Advisory
Mr. Juan Luis Flores Flores Investment Officer, Advirory Service
Ms. Amelia Santana Oliveros Investiment Analyst

Julian Associate (Financial Analysis, Management Consulting, Transaction Advisory)

Mr. Brad Julian Principal, Port Consultant
Autoridad Maritima Portuaria
Ms. Arqg. Lorenna Arriola Port Infrastructure
Mr. Ing. Enrique Sandoval Port Technician
3
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In accordance with the Minutes of Discussion on “Special Technical Assistance for
Maintenance Dredging of the Port of La Unién in the Republic of El Salvador” (hereinafter
referred to as “the Project”) agreed upon between the Comisién Ejecutiva Portuaria Autonoma
(hereinafter referred to as “CEPA™) and Japan International Cooperation Agency (hereinafter
referred to as “JICA™) on April 28, 2010, JICA dispatched the Project Team (hereinafter referred
to as “the Team”) headed by Mr. Nobuyuki Ono for execution of the Third On-site Works at La

Unién Port on January 15, 2012.

Upon completion of the Third On-site Works, the Team presented the Interim Report 2
revised including results of Third On-site Works to the officials of CEPA. The following is the
main points discussed in the meeting. The list of attendees is attached as Annex.

1. Acceptance of Interim Report 2:

The Team submitted to CEPA the Interim Report 2 (Revised including results of 3 On-Site
Works) and CEPA welcomed the progress of the Project by the Team. Explanation was given of
the major work results examined so far. Brief discussions were made among the attendees. CEPA
gave its general consent to the content of the Report and expressed its appreciation for the Team’s
efforts for the Project.

2. Discussion of Interim Report 2

Some questions on the content of the Interim Report 2 were raised by CEPA and the Team
answered them.
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In accordance with the Amendment to “the Minutes of Meeting on Special Technical
Assistance for Maintenance Dredging of the Port of La Union in the Republic of El
Salvador” (hereinafter referred to as “the Project”) agreed upon between the Comision
Ejecutiva Portuaria Autonoma {(hereinafter referred to as “CEPA”) and Japan
International Cooperation Agency (hereinafter referred to as “JICA”) on 31 October,
2012, JICA dispatched the Project Team (hereinafter referred to as “the Team")
headed by Dr. Kazumasa Kato for submitting the Inception Report 2 to CEPA.

The Team had discussions with the officials of CEPA upon the submission of the
Inception Report 2. The following is the main points discussed in the meeting. The
list of attendees is attached as Annex.

1. Acceptance of Inception Report:

The Team submitted to CEPA the Inception Report 2 and CEPA welcomed the start
of the Project by the Team. The Team explained the Inception Report 2 by using a
Power Point presentation. Explanation was provided for the major findings in the
First Term Study, the principal items to work on during the Second Term Study, their
methodology, and the work schedule. Brief discussions were made among the
attendees. There was no modification of the Inception Report 2, no addition to it, no
elimination from it. CEPA gave its general consent to the content of the Report.

2. Discussion of Inception Report
Some questions on the content of the Inception Report 2 were raised by CEPA and

the Team answered.

3. Provision of the latest bathymetric data by CEPA

The Team requested CEPA for the provision of information related to the rake
dredging and the data of bathymetric survey. CEPA promised its willingness in
offering the data to the Team.

4. Support from CEPA in the Team'’s acquisition of information related te economics

The Team also requested CEPA to support the Team, when the Team interviews with
shippers and forwarders for acquiring the information related to economics. CEPA
promised its willingness to support the Team.

5. Practical use of Draft Final Report
CEPA will probably need to commence dredging works by January 2014 as requested
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by the potential concessionaires of la Union port. CEPA plans to use the draft final
report, which will be submitted from the Team to CEPA by the end of November, 2013,
as the basis for this dredging, since CEPA cannot wait till final draft is ready.

6. Requests from CEPA

CEPA asked the Team to include in the draft final report the verification of volumes
to be dredged for -12 depth without over dredging in the permanent basis with a TSHD
of 2500m® capacity.

In the analysis of the deterioration of the side slopes, CEPA wanted to include the
inner channel as well.

The Team accepted above two requests from CEPA.
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ANNEX: LIST OF ATTENDEES

EL SALVADOR SIDE

Comision Ejecutiva Portuaria Autonoma

Mr. Alberto Arene

Mr. Milton Lacayo

Mzr. Andres Abelino Cruz
Mr. Mareos Vasquez

Mzr. Juan Carlos Martinez
Mr. Rolando Diaz

JAPANESE SIDE
JICA Study Team

Mr. Kazumasa KATO
Mr. Takahisa Aoyama
Mer. Ryuichi Shibasaki
Mr, Takayuki Iijima
Mr. Tadahiko Kawada
Mr. Santiago M Angulo

JICA El Salvador Office
Mr. Takashi Kadono
Mr. Yuichiro Inoue

Ms Gabriela Alfaro

President

La Union Port Manager

Maintenance Manager Port of La Union
Concesions department

Concesions department

CEPA Consultant

Leader, Siltation Analysis
Channel Dredging Works and Planning
Demand Forecast
Economic Analysis
Port Planning
Interpreter

Expert
Assistant Resident Representative
Program Officer
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In accordance with the Amendment to “the Minutes of Meeting on Special Technical
Assistance for Maintenance Dredging of the Port of La Union in the Republic of El
Salvador” (hereinafter referred to as “the Project”) agreed upon between the Comision
Ejecutiva Portuaria Autonoma (hereinafter referred to as “CEPA”) and Japan
International Cooperation Agency (hereinafter referred to as “JICA”) on 31 October,
2012, JICA dispatched the Project Team (hereinafter referred to as “the Team”)
headed by Dr. Kazumasa Kato for execution of the Second On-site Works at La Union
Port in El Salvador and in the neighboring countries, on 18 August, 2013.

In the Workshop on Special Technical Assistance for Maintenance Dredging of the
Port of La Union in the Republic of El Salvador, which was held on 27 August, 2013, the
Team submitted the Interim Report 3 and preéented its outline to the officials of CEPA.
The following is the main points discussed in the workshop. The list of attendees is

attached as Annex.

1. Acceptance of Interim Report 3

The Team submitted to CEPA the Interim Report 3 and CEPA welcomed the progress
of the Project by the Team. The Team explained the Interim Report 3 by using a Power
Point presentation in the workshop. Explanation was provided for the major results
examined so far. Brief discussions were made among the attendees. CEPA gave its
general consent to the content of the Report and expressed its appreciation for the
Team’s efforts for the Project.

2. Discussion of Interim Report 3

Some questions on the content of the Interim Report 3 were raised by CEPA and the
Team answered.

The bathymetric data newly obtained in July, 2013 would be included in the draft
final report.

CEPA has started to improve the present rake and develop a new type rake. The
Team will continue to examine the effectiveness of the rake-dredging if the new data
will be obtained with regard to the rake-dredging.

There are two prediction models of siltation, which provide different results at
present. In order to improve this problem, it is basically important to carry out a
monitoring of siltation for getting the data for the appropriate analysis.

The results so far obtained on the economic issues have been well understood
because a precise explanation has already been given to the counterparts in the

previous workshops by the Team.
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ANNEX: LIST OF ATTENDEES

LL SALVADOR SIDE

Comision Ejecutiva Portuaria Autonoma
Mzr. Alberto Arene

Mr. Carlos Federico Paredes Castillo
Mzr. Milton Lacayo

Mr. Pedro Amilto Orellana

Mr. Andres Abelino Cruz

Ms. Marta Eugenia Canales

Ms. Andrea Castillo

Ms. Patricia Callejas

Mr. Carlos Alejandro Molina Paz

Ms. Egly Tatiana Chacon

Mzr. Rafael Antonio Hernandez
Mr. Damian Reyes

President

Presidential Advisor

Port Manager Port of La Union

Financial Manager Port of La Union
Maintenance Chief Port of La Union
Administrator Data Base Port of La Union
Assistant President

Financial Assistant

Specialist Bathymetric and Dredging Port
of La Union

Specialist Bathymetric and Dredging Port
of La Union

Engineering Department

Marketing Analyst
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JICA Study Team

Mr. Kazumasa Kato
Mr. Nobuyuki Ono
Mzr. Takahisa Aoyama

Mr. Tatsuyuki Shishido

Mr. Ryuichi Shibasaki

Mr. Takayuki lijima

Mr. Tadahiko Kawada

Mr. Santiago M Angulo

Ms. Victoria Soledad Anguro

JICA El Salvador Office
Mr. Shinji Sato

Mr. Yuichiro Inoue

Ms. Miwako Kamimura
Ms Gabriela Alfaroe

Leader, Siltation Analysis, ECOH
Siltation Analysis and Prediction, ECOH
Channel Dredging Works and Planning,
ECOH

Maritime Economics, OCDI

Demand Forecast, OCDI

Economic Analysis, OCDI

Port Planning, OCDI

Interpreter

Interpreter

Adjunct Resident Representative
Director of Reimbursable Financial
Cooperation

Project Formulation Adviser

Program Officer

B-25



Minutes of meeting

on

the Project

of

Special Technical Assistance for Maintenance Dredging
of the Port La Union

in

the Republic of El Salvador

Comision Ejecutiva Portuaria Autonoma

and

Japan International Cooperation Ageny

Yot

Mr. Albe%o Arene
Presidente,

Comision Ejecutiva Portuaria Autonoma

QM/

1 Milton Lacayo
Manager of La Union Port

Comision Ejecutiva Portuaria Autonoma

B-26

San Salvador, 13 December, 2013

iy

Dr. Kazumasa KATO
Leader,
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In accordance with the Amendment to “the Minutes of Meeting on Special Technical
Assistance for Maintenance Dredging of the Port of La Union in the Republic of El
Salvador” (hereinafter referred to as “the Project”) agreed upon between the Comision
Ejecutiva Portuaria Autonoma (hereinafter referred to as “CEPA”) and Japan
International Cooperation Agency (hereinafter referred to as “JICA”) on 31 October,
2012, JICA dispatched the Project Team (hereinafter referred to as “the Team”)
headed by Dr. Kazumasa Kato for execution of the Third On-site Works at San Salvador
in E1 Salvador, on 4 December, 2013.

In the meeting held on 10 December, 2013, the Team presented the outline of Draft
Final Report (DFR) to the officials of CEPA. The Team explained DFR by using a Power
Point presentation, which was provided for the major results examined. Brief
discussions were made among the attendees. The list of attendees is attached as Annex
A,

On 11 December, 2013, the Team explained the conclusions of study to the president
of CEPA. Additional explanations were made for the questions from the president. The

list of attendees is attached as Annex B.

1. Acceptance of DFR
After the explanation and discussion on DFR, the Team submitted to CEPA the Draft
Final Report and CEPA received it. CEPA gave its general consent to the content of

the Report and expressed its appreciation for the Team’s efforts for the Project.

2. Schedule to the Final Report
The study Team and CEPA confirmed together with respect to the schedule to the
Final Report as follow;
+ CEPA will submit the written comment on DFR to the JICA by 20 January, 2014.
+ The Study team will compile the Final Report by taking the comments into account
and should submit it to CEPA by the end of March, 2014.
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ANNEX A: LIST OF ATTENDEES

December 10, 2013
FL SALVADOR SiDE

Conusion Ejecutiva Portuaria Autonoma

Mr. Carlos Federico Paredes Castillo

Mr. Milton Lacayo

Mr. Andrés Abelino Cruz
Ms. Andrea Castillo

Ms. Patricia Callejas

Mr. Carlos Alejandro Molina Paz

Ms. Egly Tatiana Chacon
Mr. Damian Reyes
M. Marcos Vasquez

M. Juan Carlos Martinez

Mr. Julio Alberto Romero Mejia

Mr. Eugenia Luna

Takashi Kadono

JAPANESE SIDE

JICA Tekyo Headquarters

Mr. Taiji Kawakami

HNCA Study Team

Mr. Kazumasa Katoh
Mr. Nobuyaki Ono

Mr. Takahisa Aoyama
Mr. Tatsuyuki Shishido
Mr. Ryuichi Shibasaki
Mr. Takayuki lijima
Mr. Santiago Angulo

Ms. Victoria Angulo

JICA El Salvador Office
Mr. Yuichiro Inonc
Ms. Miwzko Kamimura

Ms. Gabriela Alfaro

President Adviser

Port Manager Port of La Union

Maintenance Chief Port of La Union

President’s Assistant

Concessions Management Technician

Bathymetric and Dredging Specialist Port of La Union
Bathymetric and Dredging Specialist Port of La Union
Economical Financial Analyst

Concessions Infrastructure

Concessions Technician

Concessions Technician

Concessions Technician

JICA Expert

Executive Technical Advisor

Leader Siltation Analysis, ECOH

Siltation Analysis and Prediction, ECOH
Channel Dredging Works and Planning, ECOH
Maritime Economics, OCDI

Demand Forecast, OCDI .

Economic Analysis, OCDI

Interpreter

Interpreter

Director of Reimbursable Financial Cooperation
Project Formulation Adviser

Program Office
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ANNEX B: LIST OF ATTENDEES

December 11, 2013
EL SALVADOR SIDE

Comision Ejecutiva Portuaria A utonoma
Mr. Alberto Arene

Mr. Milton Lacayo

Takashi Kadono

JAPANESE SIDE
JICA Tokyo Headquarters

Mr. Taiji Kawakami

JICA Study Team

Mr. Kazumasa Katoh
Mr. Nobuyaki Ono

Mr. Takahisa Aoyama
Mr. Tatsuyuki Shishido
Mr. Ryuichi Shibasaki
Mr. Takayuki lijima
Mr. Santiago Angulo

JICA EIl Salvador Office
Mr. Shinji Sato

Ms. Miwako Kamimura
Ms. Gabriela Alfaro

President
Port Manager Port of La Union
JICA Expert

Executive Technical Advisor

Leader Siltation Analysis, ECOH

Siltation Analysis and Prediction, ECOH
Channel Dredging Works and Planning, ECOH
Maritime Economics, OCDI

Demand Forecast, OCDI

Ecanomic Analysis, OCDI

Interpreter

Adjunct Resident Representative
Project Formulation Adviser

Program Office
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ZZC, RIUCHER L1 (I2oW T, BIORAOWE 2/~ 7-, X C.8 X5 _[nlH DOBHENE T
L7- 2008 4 12 H OIRET — 4 & 2009 4E 6 H OWRET — X 2 Li-b o Th b, Z OHiM.
BHEA AR 15 ORETLEL T\, ZDOZ D, X C7 ORFIE, MEAImAE % 1/10
THELLEZbDTH D EfEmMToNs, LEN-T, ZOBRFTOTFT —& CRIRAR DL ENZE
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West East
6
7
£
8 I ;
9 !
10 ;
11
12 ]
13 7
14
15
-300 -200 -100 0 100 200 300

X C.O AlfE L18 I~ -BTEOEREHE

CO L. M LI8 I~ 7~ 6 Wi 2 BT~ b D THh 5, HM OB L EHHE T L 0 <0< 5l
TN T LS TWD L0, 2007 4£5 H 7225 2008 45 8 H 0#) 16 » A 7= v WEL I 1/5
TLREL TV, —FH, HRloREARIZAETHIZ 110 Th o7z,
15 L72 2007 4E 5 A OB S T CICABLIT 1/10 THh o 72, % 2EI12iE, AEZE 0 b ORHEIZ L -
T 2ol DFEVIRBITAEEATH 5,

LZAN, B=RY TR

LLEDEBERORMRZFR CLICE LTz, ZORITED & Inner LK ORI O ABRLILFH
BE Y 1/5 TLEL T,
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C.2 RO EXE D A HEH

KRORBEO—2L LT MBI ELE AL T 5[ L2Mmef L7, ¥ Cc10 &K Cc11
IZ. 20134FE 4 A 19 HICE L7-RENEOH R TH 5,

XY, BEHEOEPOHIZIZONT, LD X D B MRS T,
® HMIZIZREATRINZIRWE & 5,

o L., AT b LWLV IFHRLH Y| 1 BIOHET — X IZHSW T
BEONLEZZEHE T DT ) 27 BREW,

o HMIKITHAMOE > TWA TN EL, BEIC 2 BRESNLTWS, T02), #
DR TZIRHIIM OB R TE S W EAE SN D720, B O HEBRENE
GITAT A Do

® &L, HERWEN ~ETHDEDIRHAMGES L, BB NI DIKIRAS
BEAMRLE 2%, THUE. bE D EOKEPERNZ &EDHERFERRICARIZZ2 67202
EEERT D,

IO ORI G . MK ZTRICBET 5 2 & 2T 2 AR BRI R W E E 2 5,
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C3 LAXEE

C.3.1 LA FRIED L

Z e U=F UHETIE, 20124E 8 A0S 2013 4E 1 H OHIRIC LA FBENTONT-, LA Fik
W7 oTF—a v BBEO—FETHY, T V=AW CHEICH T TX AR EE LR
INTW5H, Cl2, 7« U=FALETHWHNTWALAXTHD, 7« V=AU HTIT
DOILTWD LA FRBED HFIEIZOWTLLFIZHm <5,

Cl2 LAFXZRIZALLATWWS LA

X C.13 1T, LA FRENFE I N-H#HZ T, LA TR, Inner T OFEE NO0.15 &
N0.13 * No.14 O D F 4km X IZB W TITHiv 7,

C.13 Inner f&IZH 17D L A FBEDEHEEEF

X C.14 12V A FRED FiLE R, ML E T HH 4km O#FIFHZ N2 1.3km DE XD 3
XENZHENT 5, —2OXMIZEBNT, LA FREEZNNF— 1 eXF = 22 RFITHD IR L
725 5 ARG LGk 5, 2 OBRMEE XM A- X B-XH C L1710, BOXE A LR
%o LA TR EAANT TR 35 LT,
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Cl4 LA XREDAHE

C.15 LA FBEDIEERRB DR

RO SN R, GHT, /Lb— MR ED LA REICEERBRRT DEEIIMH 20, Ko TnD
RLEkIT, LA R EGIT D VA FOMBLIEERD S A LI — FIZTTH Y | MEER DO
R & AP 2N GEER STV D,

C.151%. 2012 48 A x5 2013 A 1 A ORI O1EEEE H O 55 @R 2 /R34 77 7 TH
Do EBRT LA XA FE i L7, 2 OB L VB O TH AN, FIUIRIATSH 5,

LA R EEIT 2012 4 8 AHRANCHEE V. 9 H D 10 A K OHIRNICE R REEEZEIMT
b TWb, 11 HE 12 AD 2 A RNCIES F 0 BIEEENTHOIL TV, 201341 A7 -
T, BEEEEITIFHOERICR T2 E0ICAZT N 0D, 1 ARNS 3 AKRETIIe<1irb
LTV,

C.3.2 LA FRED M

VA FREDOFINEZFRD T2 DITHERMN AT TEZHET — XL, DT ICK C16 LK
Cl7 P ThH, FEMENEBSN-DIX., LA ZEENEE HRETD 2012 /£ 7 A 12 H L4
FoBEDO201244E9 H 12 HTHD (K C.15 M), HilkEF 1M OMFE (i) i (K C.16)
EWrE I (K C.A7) 122\ T LA SRERARIR 2 i3 2 &, iR OHITIZIER U TH
LHZEWBND, DED, INHLDOT—F T, LA XREOHIMEEZMHRT D Z LD THL
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WRRNEMTOIUIZA R 2R 5 & 2 b OME R BRI 0 7272 R
PATONTWZ 9 HH2 5 10 ARETORRAEEN TN RN
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fEETIT D oIz

2 LA R
ERIND, LR o T,
VEE TR IUZ 7R 5720,
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C33 MNnZRALEZREIE
(1) K¥=v MEE (WID)

K= MR (Water Injection Dredging LA F WID) 12 & 72 25 DR L 72 W HHR TEE AR
C Van Oord 23F#F &2 A4 5, WID I3, Cl8lZRaENd Lo AMADA— MIEARKXD /N
A T TR SN2 L, ZHICREBE SNZEERN SmdD ) AV BIERKEDKY = v b
YEIEHIAZ T PEAT B 2 L0 X > T AT D 108 % HEk(fluidizing)d 5 = & T, 74— R
v RORREIZBEWCEBZEINEY LTHHDOTHD,

ZDOFIEFEEROWAREBIFZIZ LD DO THY, 7T — a RED, TR FREAKBL O
PBIZE AL DL IFE B A LD ThHS, 71— N~ RBIZWER O FHED A% B84 %
HLOTHDHI-, BEAEET, IHEREL L TAD THAIREIZE Z 7355, T T
ILDMIBRERITH D, EHIZZDOHIETLEOEEDTZD DO TR N —2NTE LR, 1
KDOBBESTEL BRIV EDOTRFNTHY, Lo TREICHLELVLVLEDTH D,

(J. Smith et al. 2013))

ZOBREOT o ZAZLLTD X 5B

1) AK¥=vy MEATE VIR O LEORE 2T 5

2) WBEOLE (BE 1~3m) nNiEk+ 2

3) wmEMbLztf@ (71— K< R) EEEOWKOBOEEDEIZL > THRERNHEAET D
(BN OICBITS “HAS & HEDX D)

4) FEERIZLHBEO S HIZiEb L ZENIZB W T IR OREET L TV & Zhic
F o TREME L7 LN O NEEEBIRHI AN L, BEROHEEICH T B> L, Hhit
DIEFENEE D

FERAT 7 3) ICBITABEROHEAE T T L — K~ R EHEADBOBEEE L Fiz L 58K
JEDZEMNHERET) & 70> TN D HERE T  DSNERERER ) IR & OB 22 5 & B E 2
5, (K C19ZMR) K= v MZLoTWoz Atk L7z R 3B omRIc BV TR A
[ZEERE LT <, 2 LT, INEREEE ) SN LHERE I CHT B & R i3tk 2 BRda 35, ]
NP, W7 EOEREIZFDH I LD NEEREZBIT 5,

C-12



—_River level

| peueons |
C.19 REME L= EDORENEEES (HE: PIANC Report No. 120-2013

INJECTION DERDGING(J. Smith et al. 2013))

FRLZEESICWIDIZBARTICE > THEESNAN, BHONICE>THEEZBEIT5, Lo
TZ OB W T B R, MR, IR, ERIE, HREO A 1 =X L7080 BRGAFOHM
ENEBECHDIEL D, MHIZE X, TRF2HAWIEE, LORE /NS WEE, £
WEMLIXAES Th D, Ll EEOBHRRIL T TIXT X THERICHREMIZET Z & 1X720,

PIANC O #1453 No. 120-2013 (2311237 D IZALE 35 10 #RIC B 1 D EERERN RIS N TV D,
CHUTHE RN FET 2B IEFICHED TH L 2 L AR LTS, EEREIIER C2 1R
THY TH D,

F C2WID 7Oo Yy FrOBBIMEENE

Project Name Sl.ril . Volume Duration Producjﬂon Rate

Description (m?) (hours) (m/hr)
E l%’l‘*ﬁiﬁ: :ffﬁf:" Silt/clay 121,000 252 480
Lﬁ:?:g';ﬁf:ﬁm Clayey silt 6,200 12 540
Upper Mississippi River 1992 = f‘g_'fmm 6,154 44 140
Calumet 1994 iy 12,034 24 502

East atﬁi;z::[(e;alumel 0004%1}35’“”‘ 17.900 17 1,080
Michoud 2002 b 178,642 95 1,861
Mississ:ﬂa;gi(\;?rz(ggir Otled silt 269,230 96 2,800
e g | | e [
e

(H#2: PIANC Report No. 120-2013 INJECTION DERDGING
(J. Smith et al. 2013))
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(2) KR

BRMET Y 7R — MR T bz, b x ) EPHERMCEDN DRI, K& A fiilig
BRI E T o THELBEILL., THIZX > THRF2KFICEE L, L~ TBE#d 2 &%
HET 26D TH D, ZOHETHELHBEE (ToTF—ay) $520T7 07— g v kilEL
OEDIZHESND, LovL, ZOHED “MWEY L (bed leveler) "EMEIND L HIC, Th
TR E NI OBEETEOMBE T & LT, =& 21T, BEEEIEEOREE, Bio s T 7 RE%R O
LA, BT 2 ORI S, AN ES RO CHEEONRT VR E2 LD L X Tibh
Do

ZDOFIEZ, B E BIKIROIT & T2 DO AT M > THOBE %
T 200 THD, EHLLD VAT ANKENITH 20T LK (8) ORI L 5,
EEEL Y X 5 2270k (B’ C.20 28) o) LEITEILO F o + 2 BRI #f L B3~ 2
EMTEDLN, 74— OROE U CTIHIREL L LB SN D724 9,

C.20 BE L (EHRYR)
(Hi#2: “Dredging; A handbook for engineers” R N Bray et al. 1998)

HARD & 5 HIBIZ 36 CIIKE & ISR O L LD RO K PEFREITEREZ RIF L TV 5,

T ZTIE, WMEOHHEDS ZNZWET L DI I TE T, ZOME, KEIFUEE I (K
JEK DV 1Tk 150 to 300mg/L LB S 72) Lo L, MEEHERS X i3 dE S o 7=,
WA SR PEIIE L2 2m x 2m 225 2m x 5m THE X138 300kg Tdh o7z, —HRAIT A
DEKINOHERIZTE & SR & T oD, 1 BIOEERPHIE 1km x 1.5km TR 10 £ iffh
DIAEHZHK 4 /v oA — RT 8 KFHEEFET 5, 2k “Study on “Cultivation of Sea
Bottom” to Adjust Seawater Nutrient Imbalance” (Nakanishi et al. 2012) =2/ L T\ %, X C.21 1%
OEOF R L TND 8 L—F b 1T e A ERROEBRETIETH 20383 —r v /S TH L
LTI, BATIHBENEOUEDT-OIC#E S, LirL, EOBEEL T U4 =
THIEEHENTWVD L —FDORE I ZHEFFREEICHIH Lo — R i3,
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C2l BRIZH T 28iBHE
(5 #2: Impact on survival and growth of young shell with the change of bottom sediment of the
cultivation of sea bottom in Japanese (Mizuno et al. 2006))
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@) TUTF—va ikl

T TV a UREEI R A DO T ETHEERmE AT = 8L (agitation) 5 Z EI2 X
S TP S8 LB 2 TR £ 72138 22 EOBRITOFIC > TBEHL L H &
THHETH S, BETEZEE 2T ER LK =y b Iy Z—H 7 g UBERD
T H—r~y RIK D, T X —~y ROEGET, BELIXREMO D v X —~y KLY v
VIR AN K o TERBEME TR ETF 5N, JEE 218 L CTHEE SN D100 0 TR EM A
DEICHMIEEN S5, & L #hER FRN7E &0 ) Z E PR TE LA, Thids
TAR— Ly eI N SR MNE LT THDLHDOT, EFITRENTH D,

Francis Way %12 K AuiE, KEY 2 — Y 7@ Savannah Harbor (2330 T 1932 470 & #ERF R
ELTRIWRFCH 7R — b CIEEAZ S & 975 2 ENEMINTE 2R, ZOFIENTFERE
FED RN O HIE STz, DD, ZORBEEFEET 272012 Z ORI 1EOERAITHA 1 E
e S A7z,

ZOERRTIE, 2 50T E, TIbBERROZEEY 2 A5 7o | B TR Te M2 T A4 5 707
EXROT 2 =Y 7 3 a RESRAIME PR 9 2 071523 50 S hv, TSS (ReRfmlEl (A &) . K
R, Hor, WY, WRMESE, pH, EORSRIIBNLERZLAHIE S,

MRELTUTOL Y R ERRWEENT:

- A LD BELOFERIC L A E LI L Y 3m LI, BBELE AT S 600m LLE o>
DT TCIZR 2T 6 ho Tz

PRl R FE 1 3B K 200mg/L C Z AV ELIGFTICB W T RWE S i

- FIE O E OFLE IIMIEA O 7 1 T DR 15 4 OEILIC L HIBELC L AE Y S ITIE R
EThHD

-y B—Y 7 g BEEMAIAMEHE IS X B ElERIX R ELS AT 30m THRIZ BV T TSS
760mg/lL Th o7, FomRlmEEREE 1,500m Th o7

- ZOWE, FREREHLRL 1R 71 T 600m LN CYLE L TR Y # 2 TIE TSS 1449 150mg/L £ T
TRLTWe=, F LT, MK HRi DA 600m LA EBE L Tz

SINDIZE ST IR, TUT v a VRERZITANOIN WL ) REBRERELEZ LT
WBHEWIFERTIRWEER o= EiEim ST T\ 5,

LU, ZOR5EmIE, —HF CIOREFEDBEINDNEEBEIRERFE L2 E N H Z &
EEWT 5, EiROWMEFIIKESC EMHEOFEMRE R 25 A TWRWnDOTIE-Z D EiET 52
EIXTE R0V, -8 — 2T X A HELIC X D £ FEN BB TR K 300m LINTH Y | [EIK
EARIIKK01%THY, ZHIXTSHD ICLDBELDOZND 1/100 LLFTHDH L HTH 5,
Lo T, ZOFHEORBENFIL 300m LNORIKIZREEND EEZEZTINTHAH, —FH, K
TVl bOA T —=F ¥ o FUIEIS5kmTHY, TUX—F v o XNVEEE16knTH D
ZEnn, EiROBBENRO K SEREI/NSTE D, A TEEN TSHD @ 1/100 L FCTh 5 =
D LD TSHD & RSO AER 2G5 72DI121L 100 FRD T VT — 3 a IR S LEL &
I LT D,
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7 s ‘ a i
B C22 7oT—v a3 viRiRAROH
(L 88: EFFECTS OF AGITATION DREDGING IN SAVANNAH HARBOR(Francis Way et al.)
(https://www.westerndredging.org/index.php/information/proceedings-presentations/category/72-se

ssion-8c-dredging-project-case-studies%3Fdownload=300%3A4-way-et-al-effects-of-agitation-dredg

ing-in-savannah-harborpdf , February 28 2014))

C.4 CEPA OFEICXT Ha A2k
(1) CEPA ® AT &5

iRk, FEREIKIEL, OIS EE2 D7 T 5O OEMFED—>oL LT, CEPAILZT - ¥
=AU EOENSIETE S Ikm ORI EREO N LEZ>EFTHZ 2L Tnd (X
C23&M), Iz o EEHEREMESAZ EIZTD

CEPA DI T 2 -MIEENR T « V=F BT O THRIZUTDO LB TH S,

AENS DT 1km LOBEENL TWARWIEICH D DT, Z 22 BE LD OLSE LT E,
B TOBEERE D 0% %I TE 5,

b): I L o THYRRE A A CO DI OWEAN LD Y | 7 « U =4 P OMUEE D
IEFIZWAT D,

C)~ U m— 7 ORARIT & 2 A T LRI TUFFE O A B A F2 08 U | AGIR oD M % [B]k
T5, v /a—TICLHBMREAEZ, FHEEEZRENDTFLZLEICHRD,

CEPA NI L TV D ZNHD/MED H B a) L b)IZ O\ TR EIHETT 5,
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Semicircular Island

fres < ? Port of La Union
o )
r - -,

AMAD Al S el RSNt Sasats thor
o o ¥ ~
Cor‘chagua ARhE ] S .()l):.ﬂk £
2 ,'mlon Aguarlyeon 5 - [ L SR

B C23 ALBHEDME. ,%mtﬁ 1km0):‘_‘ :

2) BUEHREIEETT S LCOENRE DT

PO Ikm THLHDO T, FOHEMIL 157 B m L b, XOTF—Z 25%(C
@ UGS DOKGEE Sm ERET S & BIE T EZ T AN REZ, 7.85m® LD, — ., JAith

& Inner ML HRAET DHERF KR OBRIE LW EIIK C24 DB THD, ZOEF, BIE
eI A EROCCTRMEY A 7V 3 » ADOSRM T Lt%@T&)é B Z1E ., WESHERE KRS
12m DA, BELRTE R0 EmERER 235 mTthd, b L, ZoRELHE
YT RCEMEBICEIET S &L, 34 FERTHMHRIC2 5, 2F 0, RN EE L
FEIGAT & LTl 2 D HIRICIZBR Y 23 5,

C.24 A& Inner MR DMEF KRN DO ERMEFLES
— il LC, JAHE Inner L& 5 OFEARE L EE T X CTHEAESICLS LTESA. Eofk

R A MRKERE NS RE L7, BIEa A MOREDL D HIEIZHOWTILE 6 TR
5, ALV OFEMFIIULTOLERY TH S,
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CRIEVESE - SN

R TPHIET L EERERET LV

B A 7L 3 4 H

c BIEHVE  WWAKRIELFEIL (A DR FEITA VW)
c BB A FORMY D TIE, Outer DB LE D D

B2 FORBL VAEEA, X C25 LK C26 12777, X C251%, & TOEMEW A2 i
TTHEE L, 1AM - Inner MU ORBRE LR 2 LB EICHRET DHAORET A N2 Lz
HLOTHD, o, AIE EHREOREIA MDA a X MR E LT, RXIRLTWS, =
A MR 1T BEERERR K TEN R E < 2B I2on THE L, CEPA MEE L TWA K 912, 60%LL
TETIERTT %, = A FOMERIL, BRESAT) SRR TOEMNEL o220 Th 5,
PRBENE < 702 & IBRIEM DS — a4 25 (2B AN 220 (—EHIMOEEERN L 72 5) .
Ry R—BHEMOLEREN NS 2D (K C26 M),

50 - : 100
= 40 - ‘ H\‘){'. L ! | - 80 BQ
= “\_Cost Reduction Rate oo
i y -
— ‘;:q’:.e-,__:’{::_j_m:;—:___‘—*—g—_—_:. o
E 0 - : . .60 o
—
+ Offshore Dump. -50 9
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Q
% - 30 o
o Island Dump. o~
Y 10 : - - 20 O
Q
o
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0 - : -8
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Depth (m)
C.25 HETDIHE L —MFAREANRET 2HENEREIR FOLLE
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C.26 HETOHEL—MFARE~NEET HIBED Ry /- R ERBTEDLER

(3) I B D it i R e A Zh S
X C.27~[X C.30 |IH A TCHH éﬂtkl%®ﬁfkéo_ﬂ%®@®ifi$fi Mﬁ
SOMLEE 7> B F&AE U 72 18 1 D ALy %ﬁOTW5/NI%@i9ﬁkﬁE%L%%@W

HEIIE, MEEM N ELEREE (ZORFEOWELSLMFITMNTH D) IZRIFTHEE A t@@w
272D KO ITHBIDOFEENLDILS,

X C.27 OALFUNZEHEDFHITIX, 1§ EK O IT DR O J7 1A EERTATIC /- TV, 223k
DTN RIETREN V72 2o T D,

X C.28 DFBTENIZHEFR SN P EERRZEEOF]TIL, BRI D Z L 2RET 572012
Pl i HE2IT L CW A ZEHE DA ZRD BRI 2 o7z LT b,

C.29 [ THFBMNICH AR O—H & L TR SN >O¥HBROETH 5, b\ﬁ‘
%W)%?b i & TR ZMA TS, ZEMDOBITITBENRRP > THT, AXITE~NED Z LRT
& L0, AMOFITITRER 72 P ev, RO FHITE B2 & L AR OZERMIEORHEXIRTH
5o FHIEOMEEL, I E OFAUEEZ 5 220K 9 IZ&EN - LS TV D,

l c.27 :|th4‘|‘| ,%
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C.30 [THAEPIC R STV 2 MU EIFR 228 (GEFF : PIHZER) ThDH, AR L Z
AITHIE D 8 DT, WEKIZZ AU EARBIZIE ST 2 Z ENTE oo, TORE, 1|
ERITN O E CHEOE 2 25T, I DN ZlET 28NN H o7z, T OIRGLZ kT
L7212, ¥ C.30 FUT A THATZE D DWERAZMBETIATVD (X C3LZM), M
NP R U CEEPENR 5 2 DT, I E L RWEBITR/NRIZSZA BN TN D,

ZNEDOBNTRT K DI, REUSHEEY) 2 M SRR 9 2 BRICIE, Z U3 sl s KITE 45
BatmS)Dia T 20N TH D,

HATIX, CEPA 23FHE L TV D K ) 2B D K & WSS W) CRITE 2 HilfE L 7=z L< .
TN ED LI BREREZ LT ERBIICTRIT 2 Z S LWL BBRAZ LW TiEb D
23, BB KT TEE GR) 252 TTPHlL THD,

C.32 1%, M — Y VEBEDOBITTIC X 2 IR 2 - BRIRE EBR O R TH
%, EBRCTOMFEL, B CHEAE 80m O — Y U EREELTWS, Mot LCHED
MR O CTHAR A A U TR Y  ZOHATE r — Y VIEERIZHNANELS oot 2ATHL D,
— 07, HEREITIRANDNE S 72 B PR ORI & WHEK TAEL TWD, ZOERTIE, EEMEE L
THEMA LT 5, IEFITHD R L b OEAT, (RRER G HERER D FZBROER L 0 L0
FIHIZESTHA D,

Erosion
Deposition

Tidal Currents

&=

C32 BRI-&AMABEEINKEEDORE (BHEERER)
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e B w8 - MO - AFFETE(1991) - BRMIE NI 2 KEAE R O IR I BT 2 P58, R
SFoEH A No.438/11-17, pp.51-60.

C33 74 EhETHD, ROBTHAL L Z A2, MIEO El Tigre B4 5, [X C.34
X Z S EICEELOWEMEEZ R LIZb DO TH D, BHOFHIIK LT, WA NOWE &
A OHEFE XX C.32 & K<l TW5d,

o) BANIA DK
,;—'f SAN i.?iw.vza
N A £
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=7 r s y
¥ Tl drgfewern ot N I Fer
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¢ o
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7% C.3 Height and Volume of maintenance dredging (over dredging)
estimated by Mod. Exp. Model for Target depth of 11 m

Mod.Exponential Model

Target Depth = 11m

Height of Dredging (m)
(Over dredging height below the target depth, m)

Dredging Volume (x10° m®/section/cycle)

Location Dredging cycle Dredging cycle
Line No. | KP 3 month 4 month 6 month 12 month 3 month 4 month 6 month 12 month
Outer Ch.
L1 21.91 0.00 0.00 0.00 0.00 0 0 0 0
L2 20.91 0.00 0.00 0.00 0.00 0 0 0 0
L3 19.91 0.00 0.00 0.00 0.00 0 0 0 0
L4 18.91 0.00 0.00 0.00 0.00 0 0 0 0
L5 17.91 0.00 0.00 0.00 0.00 0 0 0 0
L6 16.91 0.00 0.00 0.00 0.00 0 0 0 0
0.03 0.05 0.08 0.24
L7 15.91 (0.00) (0.00) (0.00) (0.00) 5 7 11 33
L8 14.91 0.00 0.00 0.00 0.00 0 0 0 0
L9 13.91 0.00 0.00 0.00 0.00 0 0 0 0
L10 12.91 0.00 0.00 0.00 0.00 0 0 0 0
L11 11.91 0.00 0.00 0.00 0.00 0 0 0 0
L12 10.91 0.00 0.00 0.00 0.00 0 0 0 0
Inner Ch.
0.53 0.74 1.22 3.31
L18 4.91 (0.00) (0.00) (0.22) (2.31) 73 101 164 409
0.82 1.14 1.89 5.10
L19 3.91 (0.00) (0.14) (0.89) (4.10) 111 153 246 584
0.79 1.1 1.83 494
L20 2.91 (0.00) 0.11) (0.83) (3.94) 108 149 239 570
0.48 0.67 1.11 2.99
L21 1.91 (0.00) (0.00) 0.11) (1.99) 66 92 149 374
Port Ch. & Basin
0.03 0.05 0.08 0.23
X1200(P) 1.20 (0.00) (0.00) (0.00) (0.00) 1 2 3 10
x1000(P) 1.00 0.00 0.00 0.00 0.00 0 0 0 0
L22(P) 0.91 0.00 0.00 0.00 0.00 0 0 0 0
x0800(P) 0.80 0.00 0.00 0.00 0.00 0 0 0 0
x600(P) 0.60 0.00 0.00 0.00 0.00 0 0 0 0
x0400(P) 0.40 0.00 0.00 0.00 0.00 0 0 0 0
0.03 0.04 0.07 0.21
x0200(P) 0.20 (0.00) (0.00) (0.00) (0.00) 1 2 3 9
x1000(B) 1.00 0.00 0.00 0.00 0.00 0 0 0 0
L22(B) 0.91 0.00 0.00 0.00 0.00 0 0 0 0
x0800(B) 0.80 0.00 0.00 0.00 0.00 0 0 0 0
x600(B) 0.60 0.00 0.00 0.00 0.00 0 0 0 0
x0400(B) 0.40 0.00 0.00 0.00 0.00 0 0 0 0
x0200(B) 0.20 0.00 0.00 0.00 0.00 0 0 0 0

*) (P):Port Channel, (B):Basin
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# C.4 Height and Volume of maintenance dredging (over dredging)
estimated by Mod. Exp. Model for Target depth of 12 m

Mod.Exponential Model

Target Depth = 12m

Height of D

redging (m)

(Over dredging height below the target depth, m)

Dredging Volume (x10° m®/section/cycle)

Location Dredging cycle Dredging cycle
Line No. | KP 3 month 4 month 6 month 12 month 3 month 4 month 6 month 12 month
Outer Ch.
L1 21.91 0.00 0.00 0.00 0.00 0 0 0 0
L2 20.91 0.00 0.00 0.00 0.00 0 0 0 0
L3 19.91 0.00 0.00 0.00 0.00 0 0 0 0
L4 18.91 0.00 0.00 0.00 0.00 0 0 0 0
0.25 0.35 0.59 1.74
L5 17.91 (0.00) (0.00) (0.09) (1.24) 34 48 80 223
0.39 0.55 0.92 2.70
L6 16.91 (0.00) (0.05) (0.42) (2.20) 52 73 122 333
0.42 0.60 1.01 2.94
L7 15.91 (0.00) (0.00) (0.51) (2.44) 57 80 133 360
0.15 0.22 0.37 1.08
L8 14.91 (0.00) (0.00) (0.00) (0.58) 21 30 50 142
L9 13.91 0.00 0.00 0.00 0.00 0 0 0 0
L10 12.91 0.00 0.00 0.00 0.00 0 0 0 0
L11 11.91 0.00 0.00 0.00 0.00 0 0 0 0
L12 10.91 0.00 0.00 0.00 0.00 0 0 0 0
Inner Ch.
0.84 1.17 1.93 5.22
L18 4.91 (0.00) 0.17) (0.93) (4.22) 114 157 251 594
1.12 1.57 2.59 7.01
L19 3.91 (0.12) (0.57) (1.59) (6.01) 151 207 329 515
1.10 1.53 2.53 6.85
L20 2.91 (0.10) (0.53) (1.53) (5.85) 148 203 323 725
0.79 1.10 1.81 4.90
L21 1.91 (0.00) (0.10) (0.81) (3.90) 107 148 237 566
Port Ch. & Basin
0.42 0.59 1.00 293
X1200(P) 1.20 (0.00) (0.09) (0.50) (1.43) 18 25 4 117
0.28 0.39 0.66 1.94
x1000(P) 1.00 (0.00) (0.00) (0.16) (1.44) 4 5 9 26
0.23 0.32 0.54
L22(P) 0.91 (0.00) (0.00) (0.04) 1.57 3 4 7 21
0.13 0.19 0.32
x0800(P) 0.80 (0.00) (0.00) (0.00) 0.93 4 5 9 26
0.09 0.13 0.21
x600(P) 0.60 (0.00) (0.00) (0.00) 0.63 3 4 6 17
0.07 0.10 0.17
x0400(P) 0.40 (0.00) (0.00) (0.00) 0.49 2 3 5 14
0.42 0.59 0.99
x0200(P) 0.20 (0.00) (0.09) (0.00) 2.91 17 24 4 116
0.10 0.14 0.23
x1000(B) 1.00 (0.00) (0.00) (0.00) 0.68 2 2 4 12
0.04 0.06 0.10
L22(B) 0.91 (0.00) (0.00) (0.00) 0.30 1 1 2 7
x0800(B) 0.80 0.00 0.00 0.00 0.00 0 0 0 0
x600(B) 0.60 0.00 0.00 0.00 0.00 0 0 0 0
x0400(B) 0.40 0.00 0.00 0.00 0.00 0 0 0 0
x0200(B) 0.20 0.00 0.00 0.00 0.00 0 0 0 0

*) (P):Port Channel, (B):Basin
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# C.5 Height and Volume of maintenance dredging (over dredging)
estimated by Mod. Exp. Model for Target depth of 13 m

Mod.Exponential Model

Height of Dredging (m)

Target Depth = 13m (Over dredging height below the target depth, m) Dredging Volume (x10° m®/km/cycle)
Location Dredging cycle Dredging cycle
Line No. | KP 3 month 4 month 6 month 12 month 3 month 4 month 6 month 12 month
Outer Ch.
L1 21.91 0.00 0.00 0.00 0.00 0 0 0 0
L2 20.91 0.00 0.00 0.00 0.00 0 0 0 0
0.07 0.10 0.18 0.51
L3 19.91 (0.00) (0.00) (0.00) (0.01) 10 14 24 69
0.38 0.54 0.91 2.66
L4 18.91 (0.00) (0.04) (0.41) (2.16) 52 72 121 329
0.64 0.90 1.52 443
L5 17.91 (0.00) (0.40) (1.02) (3.93) 85 119 196 509
0.77 1.09 1.85 5.40
L6 16.91 (0.00) (0.59) (1.35) (4.90) 103 144 236 594
0.81 1.14 1.93 5.64
L7 15.91 (0.00) (0.64) (1.43) (5.14) 107 150 246 613
0.54 0.77 1.29 3.78
L8 14.91 (0.00) (0.27) (0.79) (3.28) 73 102 169 446
0.06 0.09 0.15 0.44
L9 13.91 (0.00) (0.00) (0.00) (0.00) 9 12 20 59
L10 12.91 0.00 0.00 0.00 0.00 0 0 0 0
L11 11.91 0.00 0.00 0.00 0.00 0 0 0 0
L12 10.91 0.00 0.00 0.00 0.00 0 0 0 0
Inner Ch.
1.14 1.60 2.63 713
L18 4.91 (0.14) (0.60) (1.63) (6.13) 153 211 334 524
1.43 2.00 3.30 8.92
L19 3.91 (0.43) (1.00) (2.30) (7.92) 190 260 407 649
1.40 1.96 3.24 8.76
L20 2.91 (0.40) (0.96) (2.24) (7.76) 187 255 401 638
1.09 1.53 2.52 6.81
L21 1.91 (0.09) (0.53) (1.52) (5.81) 147 202 321 722
Port Ch. & Basin
0.81 1.14 1.93 5.63
X1200(P) 1.20 (0.31) (0.64) (1.43) (5.13) 33 47 78 213
0.66 0.94 1.59 4.64
x1000(P) 1.00 (0.16) (0.44) (1.09) (4.14) 9 13 22 60
0.61 0.86 1.46 427
L22(P) 0.91 (0.11) (0.36) (0.96) (3.77) 8 12 20 55
0.52 0.74 1.24 3.63
x0800(P) 0.80 (0.02) (0.24) (0.74) (3.13) 14 20 34 95
0.48 0.67 1.14 3.33
x600(P) 0.60 (0.00) (0.17) (0.64) (2.83) 13 19 31 88
0.46 0.65 1.09 3.19
x0400(P) 0.40 (0.00) (0.15) (0.59) (2.69) 13 18 30 84
0.80 1.14 1.92 5.61
x0200(P) 0.20 (0.30) (0.64) (1.42) (5.11) 33 47 78 212
0.48 0.68 1.16 3.38
x1000(B) 1.00 (0.00) (0.18) (0.66) (2.88) 8 12 20 53
0.43 0.61 1.03 3.00
L22(B) 0.91 (0.00) (0.11) (0.53) (2.50) 10 14 23 65
0.28 0.39 0.67 1.95
x0800(B) 0.80 (0.00) (0.00) (0.17) (1.45) 17 24 40 113
0.18 0.26 0.44 1.27
x600(B) 0.60 (0.00) (0.00) (0.00) (0.77) 16 23 38 110
0.06 0.08 0.14 0.41
x0400(B) 0.40 (0.00) (0.00) (0.00) (0.00) 6 9 15 42
x0200(B) 0.20 0.00 0.00 0.00 0.00 0 0 0 0

*) (P):Port Channel, (B):Basin
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7% C.6 Height and Volume of maintenance dredging (over dredging)
estimated by Mod. Exp. Model for Target depth of 14 m

Mod.Exponential Model

Height of Dredging (m)

Target Depth = 14m (Over dredging height below the target depth, m) Dredging Volume (x10° m®/km/cycle)
Location Dredging cycle Dredging cycle
Line No. | KP 3 month 4 month 6 month 12 month 3 month 4 month 6 month 12 month
Outer Ch.
L1 21.91 0.00 0.00 0.00 0.00 0 0 0 0
0.19 0.27 0.46 1.35
L2 20.91 (0.00) (0.00) (0.00) (0.85) 26 37 62 176
0.46 0.65 1.10 3.21
L3 19.91 (0.00) (0.15) (0.60) (2.71) 62 87 144 388
0.77 1.09 1.83 5.36
L4 18.91 (0.27) (0.59) (1.33) (4.86) 102 143 234 591
1.02 1.44 244 713
L5 17.91 (0.52) (0.99) (1.94) (6.63) 135 187 305 513
1.16 1.64 2.77 8.09
L6 16.91 (0.66) (1.14) (1.27) (7.59) 152 211 341 581
1.19 1.69 2.85 8.34
L7 15.91 (0.69) (1.19) (2.35) (7.84) 157 217 350 598
0.93 1.31 222 6.48
L8 14.91 (0.43) (0.81) (1.72) (5.98) 123 171 279 678
0.45 0.64 1.07 3.14
L9 13.91 (0.00) (0.14) (0.57) (2.64) 61 85 141 381
L10 12.91 0.00 0.00 0.00 0.00 0 0 0 0
L11 11.91 0.00 0.00 0.00 0.00 0 0 0 0
L12 10.91 0.00 0.00 0.00 0.00 0 0 0 0
Inner Ch.
1.45 2.02 3.34 9.04
L18 4.91 (0.45) (1.02) (2.34) (8.04) 192 228 225 186
1.74 243 4.00 10.83
L19 3.91 (0.74) (1.43) (3.00) (9.83) 263 310 306 254
1.71 2.39 3.94 10.67
L20 2.91 (0.71) (1.39) (2.94) (9.67) 412 480 474 399
1.40 1.95 3.22 8.72
L21 1.91 (0.40) (0.95) (2.22) (7.72) 657 783 772 635
Port Ch. & Basin
1.19 1.69 2.85 8.33
X1200(P) 1.20 (0.69) (1.19) (2.35) (7.83) 49 69 114 298
1.05 1.49 2.51 7.34
x1000(P) 1.00 (0.55) (0.99) (2.01) (6.84) 14 20 34 89
1.00 1.41 2.38 6.97
L22(P) 0.91 (0.50) (0.91) (1.88) (6.47) 14 19 32 85
0.91 1.28 2.16 6.33
x0800(P) 0.80 (0.41) (0.78) (1.66) (5.83) 25 35 58 157
0.86 1.22 2.06 6.03
x600(P) 0.60 (0.36) (0.72) (1.56) (5.53) 24 33 56 151
0.84 1.19 2.01 5.89
x0400(P) 0.40 (0.34) (0.69) (1.51) (5.39) 23 33 54 148
1.19 1.68 2.84 8.31
x0200(P) 0.20 (0.69) (1.18) (2.34) (7.81) 49 69 113 297
0.87 1.23 2.08 6.08
x1000(B) 1.00 (0.37) (0.73) (1.58) (5.58) 15 21 34 88
0.82 1.15 1.95 5.70
L22(B) 0.91 (0.32) (0.65) (1.45) (5.20) 19 26 44 117
0.67 0.94 1.59 4.65
x0800(B) 0.80 (0.17) (0.44) (1.09) (4.15) 40 56 93 257
0.57 0.80 1.36 3.97
x600(B) 0.60 (0.07) (0.30) (0.86) (3.47) 50 70 117 332
0.45 0.63 1.06 3.1
x0400(B) 0.40 (0.00) (0.13) (0.56) (2.61) 46 65 109 314
0.34 0.48 0.80 2.35
x0200(B) 0.20 (0.00) (0.00) (0.30) (1.85) 52 74 125 359

*) (P):Port Channel, (B):Basin
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Linear model

7% C.7 Height and Volume of maintenance dredging (over dredging)
estimated by Linear Model for Target depth of 9 m

Height of Dredging (m)

Target Depth = 9m (Over dredging height below the target depth, m) Dredging Volume (x10° m®/km/cycle)
Location Dredging cycle Dredging cycle
Line No. KP 3 month 4 month 6 month 12 month 3 month 4 month 6 month 12 month
Outer Ch.
L1 21.91 0.00 0.00 0.00 0.00 0 0 0 0
L2 20.91 0.00 0.00 0.00 0.00 0 0 0 0
L3 19.91 0.00 0.00 0.00 0.00 0 0 0 0
L4 18.91 0.00 0.00 0.00 0.00 0 0 0 0
L5 17.91 0.00 0.00 0.00 0.00 0 0 0 0
L6 16.91 0.00 0.00 0.00 0.00 0 0 0 0
L7 15.91 0.00 0.00 0.00 0.00 0 0 0 0
L8 14.91 0.00 0.00 0.00 0.00 0 0 0 0
L9 13.91 0.00 0.00 0.00 0.00 0 0 0 0
L10 12.91 0.00 0.00 0.00 0.00 0 0 0 0
L11 11.91 0.00 0.00 0.00 0.00 0 0 0 0
L12 10.91 0.00 0.00 0.00 0.00 0 0 0 0
Inner Ch.
L18 4.91 0.00 0.00 0.00 0.00 0 0 0 0
0.21 0.29 0.47 1.28
L19 3.91 (0.00) (0.00) (0.00) (0.28) 29 40 65 171
0.18 0.25 0.42 113
L20 2.91 (0.00) (0.00) (0.00) (0.13) 25 35 57 151
L21 1.91 0.00 0.00 0.00 0.00 0 0 0 0
Port Ch. & Basin
X1200(P) 1.20 0.00 0.00 0.00 0.00 0 0 0 0
x1000(P) 1.00 0.00 0.00 0.00 0.00 0 0 0 0
L22(P) 0.91 0.00 0.00 0.00 0.00 0 0 0 0
x0800(P) 0.80 0.00 0.00 0.00 0.00 0 0 0 0
x600(P) 0.60 0.00 0.00 0.00 0.00 0 0 0 0
x0400(P) 0.40 0.00 0.00 0.00 0.00 0 0 0 0
x0200(P) 0.20 0.00 0.00 0.00 0.00 0 0 0 0
x1000(B) 1.00 0.00 0.00 0.00 0.00 0 0 0 0
L22(B) 0.91 0.00 0.00 0.00 0.00 0 0 0 0
x0800(B) 0.80 0.00 0.00 0.00 0.00 0 0 0 0
x600(B) 0.60 0.00 0.00 0.00 0.00 0 0 0 0
x0400(B) 0.40 0.00 0.00 0.00 0.00 0 0 0 0
x0200(B) 0.20 0.00 0.00 0.00 0.00 0 0 0 0

*) (P):Port Channel, (B):Basin
**) Values for Port Channel and Basin are estimated by mod. Exponential Model
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Linear model

7% C.8 Height and Volume of maintenance dredging (over dredging)
estimated by Linear Model for Target depth of 10 m

Height of Dredging (m)

Target Depth = 10m (Over dredging height below the target depth, m) Dredging Volume (x10° m®/km/cycle)
Location Dredging cycle Dredging cycle
Line No. KP 3 month 4 month 6 month 12 month 3 month 4 month 6 month 12 month
Outer Ch.
L1 21.91 0.00 0.00 0.00 0.00 0 0 0 0
L2 20.91 0.00 0.00 0.00 0.00 0 0 0 0
L3 19.91 0.00 0.00 0.00 0.00 0 0 0 0
L4 18.91 0.00 0.00 0.00 0.00 0 0 0 0
L5 17.91 0.00 0.00 0.00 0.00 0 0 0 0
L6 16.91 0.00 0.00 0.00 0.00 0 0 0 0
L7 15.91 0.00 0.00 0.00 0.00 0 0 0 0
L8 14.91 0.00 0.00 0.00 0.00 0 0 0 0
L9 13.91 0.00 0.00 0.00 0.00 0 0 0 0
L10 12.91 0.00 0.00 0.00 0.00 0 0 0 0
L11 11.91 0.00 0.00 0.00 0.00 0 0 0 0
L12 10.91 0.00 0.00 0.00 0.00 0 0 0 0
Inner Ch.
0.22 0.31 0.52 1.40
L18 4.91 (0.00) (0.00) (0.00) (0.40) 31 43 71 186
0.51 0.71 1.18 3.17
L19 3.91 (0.00) (0.00) (0.18) (217 70 98 158 393
0.49 0.68 112 3.03
L20 2.91 (0.00) (0.00) (0.12) (2.03) 67 93 151 378
0.17 0.24 0.40 1.08
L21 1.91 (0.00) (0.00) (0.00) (0.08) 24 34 55 146
Port Ch. & Basin
X1200(P) 1.20 0.00 0.00 0.00 0.00 0 0 0 0
x1000(P) 1.00 0.00 0.00 0.00 0.00 0 0 0 0
L22(P) 0.91 0.00 0.00 0.00 0.00 0 0 0 0
x0800(P) 0.80 0.00 0.00 0.00 0.00 0 0 0 0
x600(P) 0.60 0.00 0.00 0.00 0.00 0 0 0 0
x0400(P) 0.40 0.00 0.00 0.00 0.00 0 0 0 0
x0200(P) 0.20 0.00 0.00 0.00 0.00 0 0 0 0
x1000(B) 1.00 0.00 0.00 0.00 0.00 0 0 0 0
L22(B) 0.91 0.00 0.00 0.00 0.00 0 0 0 0
x0800(B) 0.80 0.00 0.00 0.00 0.00 0 0 0 0
x600(B) 0.60 0.00 0.00 0.00 0.00 0 0 0 0
x0400(B) 0.40 0.00 0.00 0.00 0.00 0 0 0 0
x0200(B) 0.20 0.00 0.00 0.00 0.00 0 0 0 0

*) (P):Port Channel, (B):Basin
**) Values for Port Channel and Basin are estimated by mod. Exponential Model
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Linear model

7% C.9 Height and Volume of maintenance dredging (over dredging)
estimated by Linear Model for Target depth of 11 m

Target Depth = 11m

Height of Dredging (m)
(Over dredging height below the target depth, m)

Dredging Volume (x103 m3/km/cycle)

Location Dredging cycle Dredging cycle
Line No. KP 3 month 4 month 6 month 12 month 3 month 4 month 6 month 12 month
Outer Ch.
L1 21.91 0.00 0.00 0.00 0.00 0 0 0 0
L2 20.91 0.00 0.00 0.00 0.00 0 0 0 0
L3 19.91 0.00 0.00 0.00 0.00 0 0 0 0
L4 18.91 0.00 0.00 0.00 0.00 0 0 0 0
L5 17.91 0.00 0.00 0.00 0.00 0 0 0 0
L6 16.91 0.00 0.00 0.00 0.00 0 0 0 0
0.03 0.05 0.08 0.24
L7 15.91 (0.00) (0.00) (0.00) (0.00) 5 7 11 33
L8 14.91 0.00 0.00 0.00 0.00 0 0 0 0
L9 13.91 0.00 0.00 0.00 0.00 0 0 0 0
L10 12.91 0.00 0.00 0.00 0.00 0 0 0 0
L11 11.91 0.00 0.00 0.00 0.00 0 0 0 0
L12 10.91 0.00 0.00 0.00 0.00 0 0 0 0
Inner Ch.
0.53 0.74 1.22 3.26
L18 4.91 (0.00) (0.00) (0.22) (2.26) 73 101 164 404
0.82 1.14 1.88 4.22
L19 3.91 (0.00) (0.14) (0.88) (3.22) 111 153 246 502
0.79 1.1 1.83 417
L20 2.91 (0.00) (0.11) (0.83) (3.17) 108 149 239 497
0.48 0.67 1.1 2.99
L21 1.91 (0.00) (0.00) (0.11) (1.99) 66 92 149 374
Port Ch. & Basin
0.03 0.05 0.08 0.23
X1200(P) 1.20 (0.00) (0.00) (0.00) (0.00) 1 2 3 10
x1000(P) 1.00 0.00 0.00 0.00 0.00 0 0 0 0
L22(P) 0.91 0.00 0.00 0.00 0.00 0 0 0 0
x0800(P) 0.80 0.00 0.00 0.00 0.00 0 0 0 0
x600(P) 0.60 0.00 0.00 0.00 0.00 0 0 0 0
x0400(P) 0.40 0.00 0.00 0.00 0.00 0 0 0 0
0.03 0.04 0.07 0.21
x0200(P) 0.20 (0.00) (0.00) (0.00) (0.00) 1 2 3 9
x1000(B) 1.00 0.00 0.00 0.00 0.00 0 0 0 0
L22(B) 0.91 0.00 0.00 0.00 0.00 0 0 0 0
x0800(B) 0.80 0.00 0.00 0.00 0.00 0 0 0 0
x600(B) 0.60 0.00 0.00 0.00 0.00 0 0 0 0
x0400(B) 0.40 0.00 0.00 0.00 0.00 0 0 0 0
x0200(B) 0.20 0.00 0.00 0.00 0.00 0 0 0 0

*) (P):Port Channel, (B):Basin
**) Values for Port Channel and Basin are estimated by mod. Exponential Model
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Linear model

7% C.10 Height and Volume of maintenance dredging (over dredging)
estimated by Linear Model for Target depth of 12 m

Height of Dredging (m)

Target Depth = 12m (Over dredging height below the target depth, m) Dredging Volume (x10° m®/km/cycle)
Location Dredging cycle Dredging cycle
Line No. KP 3 month 4 month 6 month 12 month 3 month 4 month 6 month 12 month
Outer Ch.
L1 21.91 0.00 0.00 0.00 0.00 0 0 0 0
L2 20.91 0.00 0.00 0.00 0.00 0 0 0 0
L3 19.91 0.00 0.00 0.00 0.00 0 0 0 0
L4 18.91 0.00 0.00 0.00 0.00 0 0 0 0
0.25 0.35 0.59 1.43
L5 17.91 (0.00) (0.00) (0.09) (0.93) 34 48 80 186
0.38 0.52 0.80 1.64
L6 16.91 (0.00) (0.02) (0.30) (1.14) 52 70 107 212
0.40 0.54 0.82 1.66
L7 15.91 (0.00) (0.04) (0.32) (1.16) 54 73 109 214
0.15 0.22 0.37 1.07
L8 14.91 (0.00) (0.22) (0.00) (0.57) 21 30 50 140
L9 13.91 0.00 0.00 0.00 0.00 0 0 0 0
L10 12.91 0.00 0.00 0.00 0.00 0 0 0 0
L11 11.91 0.00 0.00 0.00 0.00 0 0 0 0
L12 10.91 0.00 0.00 0.00 0.00 0 0 0 0
Inner Ch.
0.84 1.17 1.92 4.26
L18 4.91 (0.00) (0.17) (0.92) (3.26) 114 157 250 506
1.1 1.50 2.28 4.62
L19 3.91 (0.11) (0.50) (1.28) (3.62) 149 198 293 540
1.09 1.48 2.26 4.60
L20 2.91 (0.09) (0.48) (1.26) (3.60) 146 196 291 538
0.79 1.10 1.81 4.15
L21 1.91 (0.00) (0.10) (0.81) (3.15) 107 148 237 495
Port Ch. & Basin
0.42 0.59 1.00 293
X1200(P) 1.20 (0.00) (0.09) (0.50) (2.43) 18 25 41 117
0.28 0.39 0.66 1.94
x1000(P) 1.00 (0.00) (0.00) (0.16) (1.44) 4 5 9 26
0.23 0.32 0.54 1.57
L22(P) 0.91 (0.00) (0.00) (0.04) (1.07) 3 4 7 21
0.13 0.19 0.32 0.93
x0800(P) 0.80 (0.00) (0.00) (0.00) (0.43) 4 5 9 26
0.09 0.13 0.21 0.63
x600(P) 0.60 (0.00) (0.00) (0.00) (0.13) 3 4 6 17
0.07 0.10 0.17 0.49
x0400(P) 0.40 (0.00) (0.00) (0.00) (0.00) 2 3 5 14
0.42 0.59 0.99 2.91
x0200(P) 0.20 (0.00) (0.09) (0.49) (2.41) 17 24 41 116
0.10 0.14 0.23 0.68
x1000(B) 1.00 (0.00) (0.00) (0.00) (0.18) 2 2 4 12
0.04 0.06 0.10 0.30
L22(B) 0.91 (0.00) (0.00) (0.00) (0.00) 1 1 2 7
x0800(B) 0.80 0.00 0.00 0.00 0.00 0 0 0 0
x600(B) 0.60 0.00 0.00 0.00 0.00 0 0 0 0
x0400(B) 0.40 0.00 0.00 0.00 0.00 0 0 0 0
x0200(B) 0.20 0.00 0.00 0.00 0.00 0 0 0 0

*) (P):Port Channel, (B):Basin
**) Values for Port Channel and Basin are estimated by mod. Exponential Model
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Linear model

# C.11 Height and Volume of maintenance dredging (over dredging)
estimated by Linear Model for Target depth of 13 m

Height of Dredging (m)

Target Depth = 13m (Over dredging height below the target depth, m) Dredging Volume (x10° m®/km/cycle)
Location Dredging cycle Dredging cycle
Line No. KP 3 month 4 month 6 month 12 month 3 month 4 month 6 month 12 month
Outer Ch.
L1 21.91 0.00 0.00 0.00 0.00 0 0 0 0
L2 20.91 0.00 0.00 0.00 0.00 0 0 0 0
0.07 0.10 0.18 0.51
L3 19.91 (0.00) (0.00) (0.00) (0.01) 10 14 24 69
0.38 0.52 0.80 1.64
L4 18.91 (0.00) (0.02) (0.30) (1.14) 51 70 106 211
0.42 0.56 0.84 1.68
L5 17.91 (0.00) (0.06) (0.34) (1.18) 57 75 112 216
0.42 0.56 0.84 1.68
L6 16.91 (0.00) (0.06) (0.34) (1.18) 57 75 112 216
0.42 0.56 0.84 1.68
L7 15.91 (0.00) (0.06) (0.34) (1.18) 57 75 112 216
0.42 0.56 0.84 1.68
L8 14.91 (0.00) (0.06) (0.34) (1.18) 57 75 112 216
0.06 0.09 0.15 0.44
L9 13.91 (0.00) (0.00) (0.00) (0.00) 9 12 20 59
L10 12.91 0.00 0.00 0.00 0.00 0 0 0 0
L11 11.91 0.00 0.00 0.00 0.00 0 0 0 0
L12 10.91 0.00 0.00 0.00 0.00 0 0 0 0
Inner Ch.
1.12 1.51 2.29 4.63
L18 491 (0.12) (0.51) (1.29) (3.63) 150 200 294 541
1.17 1.56 2.34 4.68
L19 3.91 (0.17) (0.56) (1.34) (3.68) 157 206 300 546
1.17 1.56 2.34 4.68
L20 2.91 (0.17) (0.56) (1.34) (3.68) 157 206 300 546
1.08 1.47 2.25 4.59
L21 1.91 (0.08) (0.47) (1.25) (3.59) 146 195 290 538
Port Ch. & Basin
0.81 1.14 1.93 5.63
X1200(P) 1.20 (0.31) (0.64) (1.43) (5.13) 33 47 78 213
0.66 0.94 1.59 4.64
x1000(P) 1.00 (0.16) (0.44) (1.09) (4.14) 9 13 22 60
0.61 0.86 1.46 4.27
L22(P) 0.91 (0.11) (0.36) (0.96) (3.77) 8 12 20 55
0.52 0.74 1.24 3.63
x0800(P) 0.80 (0.02) (0.24) (0.74) (3.13) 14 20 34 95
0.48 0.67 1.14 3.33
x600(P) 0.60 (0.00) (0.17) (0.64) (2.83) 13 19 31 88
0.46 0.65 1.09 3.19
x0400(P) 0.40 (0.00) (0.15) (0.59) (2.69) 13 18 30 84
0.80 1.14 1.92 5.61
x0200(P) 0.20 (0.30) (0.64) (1.42) (5.11) 33 47 78 212
0.48 0.68 1.16 3.38
x1000(B) 1.00 (0.00) (0.18) (0.66) (2.88) 8 12 20 53
0.43 0.61 1.03 3.00
L22(B) 0.91 (0.00) (0.11) (0.53) (2.50) 10 14 23 65
0.28 0.39 0.67 1.95
x0800(B) 0.80 (0.00) (0.00) (0.17) (1.45) 17 24 40 113
0.18 0.26 0.44 1.27
x600(B) 0.60 (0.00) (0.00) (0.00) (0.77) 16 23 38 110
0.06 0.08 0.14 0.41
x0400(B) 0.40 (0.00) (0.00) (0.00) (0.00) 6 9 15 42
x0200(B) 0.20 0.00 0.00 0.00 0.00 0 0 0 0

*) (P):Port Channel, (B):Basin
**) Values for Port Channel and Basin are estimated by mod. Exponential Model
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Linear model

7% C.12 Height and Volume of maintenance dredging (over dredging)
estimated by Mod. Exp. Model for Target depth of 14 m

Target Depth =14m

Height of Dredging (m)
(Over dredging height below the target depth, m)

Dredging Volume (x10° m®/km/cycle)

Location Dredging cycle Dredging cycle
Line No. | KP 3 month 4 month 6 month 12 month 3 month 4 month 6 month 12 month
Outer Ch.
L1 21.91 0.00 0.00 0.00 0.00 0 0 0 0
0.19 0.27 0.46 1.25
L2 20.91 (0.00) (0.00) (0.00) (0.75) 26 37 62 164
0.42 0.56 0.84 1.68
L3 19.91 (0.00) (0.06) (0.34) (1.18) 56 75 111 216
0.42 0.56 0.84 1.68
L4 18.91 (0.00) (0.06) (0.34) (1.18) 57 75 112 216
0.42 0.56 0.84 1.68
L5 17.91 (0.00) (0.06) (0.34) (1.18) 57 75 112 216
0.42 0.56 0.84 1.68
L6 16.91 (0.00) (0.06) (0.34) (1.18) 57 75 112 216
0.42 0.56 0.84 1.68
L7 15.91 (0.00) (0.06) (0.34) (1.18) 57 75 112 216
0.42 0.56 0.84 1.68
L8 14.91 (0.00) (0.06) (0.34) (1.18) 57 75 112 216
0.41 0.55 0.83 1.67
L9 13.91 (0.00) (0.05) (0.33) (1.17) 56 74 111 215
L10 12.91 0.00 0.00 0.00 0.00 0 0 0 0
L11 11.91 0.00 0.00 0.00 0.00 0 0 0 0
L12 10.91 0.00 0.00 0.00 0.00 0 0 0 0
Inner Ch.
1.17 1.56 2.34 4.68
L18 491 (0.17) (0.56) (1.34) (3.68) 157 206 300 546
1.17 1.56 2.34 4.68
L19 3.91 (0.17) (0.56) (1.34) (3.68) 157 206 300 546
1.17 1.56 2.34 4.68
L20 2.91 (0.17) (0.56) (1.34) (3.68) 157 206 300 546
1.17 1.56 2.34 4.68
L21 1.91 (0.17) (0.56) (1.34) (3.68) 157 206 300 546
Port Ch. & Basin
1.19 1.69 2.85 8.33
X1200(P) 1.20 (0.69) (1.19) (2.35) (7.83) 49 69 114 298
1.05 1.49 2.51 7.34
x1000(P) 1.00 (0.55) (0.99) (2.01) (6.84) 14 20 34 89
1.00 1.41 2.38 6.97
L22(P) 0.91 (0.50) (0.91) (1.88) (6.47) 14 19 32 85
0.91 1.28 2.16 6.33
x0800(P) 0.80 (0.41) (0.78) (1.66) (5.83) 25 35 58 157
0.86 1.22 2.06 6.03
x600(P) 0.60 (0.36) (0.72) (1.56) (5.53) 24 33 56 151
0.84 1.19 2.01 5.89
x0400(P) 0.40 (0.34) (0.69) (1.51) (5.49) 23 33 54 148
1.19 1.68 2.84 8.31
x0200(P) 0.20 (0.69) (1.18) (2.34) (7.81) 49 69 113 297
0.87 1.23 2.08 6.08
x1000(B) 1.00 (0.37) (0.73) (1.58) (5.58) 15 21 34 88
0.82 1.15 1.95 5.70
L22(B) 0.91 (0.32) (0.65) (1.45) (5.20) 19 26 44 117
0.67 0.94 1.59 4.65
x0800(B) 0.80 (0.17) (0.44) (1.09) (4.15) 40 56 93 257
0.57 0.80 1.36 3.97
x600(B) 0.60 (0.07) (0.30) (0.86) (3.47) 50 70 117 332
0.45 0.63 1.06 3.11
x0400(B) 0.40 (0.00) (0.13) (0.56) (2.61) 46 65 109 314
0.34 0.48 0.80 2.35
x0200(B) 0.20 (0.00) (0.00) (0.30) (1.85) 52 74 125 359

*) (P):Port Channel, (B):Basin
**) Values for Port Channel and Basin are estimated by mod. Exponential Model
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Forward speed of western slope
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Line taeeptt:po:f Siltation Speed target Forward speed of Recommended cycle of
No. slope (Coarse) depth western slope dredging for west side
(m®/month/km) (m) slope
(m) (m/month) | (m/year)
10 - -
11 0.177 2.1 | 1.1m /6 months
L8 10.00 885 12 0.089 1.1 | 1.1m /1 year
13 0.059 0.7 | 1.4m /2 years
14 0.044 0.5 | 1.0m /2 years
10 0.296 3.6 | 1.8m /6 months
11 0.127 1.5 | 1.5m /1 year
L7 9.25 1,111 12 0.081 1.0| 1.1m /1 year
13 0.059 0.7 | 1.4m /2 years
14 0.047 0.6 | 1.2m /2 years
10 0.188 2.3 | 1.2m /6 months
11 0.081 1.0 | 1.0m /1 year
L6 9.25 706 12 0.051 0.6 | 1.2m /2 years
13 0.038 0.5 | 1.0m /2 years
14 0.030 0.4 | 1.2m /3 years
10 - -
11 0.018 0.2 | 1.0m / 5 years
L5 10.00 89 12 0.009 0.1 | 1.0m / 10 years
13 0.006 0.1 ] 1.0m / 10 years
14 0.004 0.1 1.0m / 10 years
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THET 5, TEIHFEICHWHEOWmERIEL, X C56 - RERRKEREL TEBY .,
overbreak (RIE D )& 5 £ 720,

C.55 MUBEMEWTIIZIR & B Et 5 oo BEik X 5y

B=140m

[X| C.56 P&+ EOFHEIZH D MW IR

# C.14 FiR¥ L EOFERS RGN 1000 mP)

Depth (m) Outer Ch. Inner Ch. Basin Total

D.L.-9.0 0 895 0 895
D.L.-10.0 25 1,535 59 1,619
D.L.-11.0 404 2,215 344 2,964
D.L.-12.0 1,161 2,936 798 4,895
D.L.-13.0 2,284 3,696 1,471 7,452
D.L.-14.0 3,882 4,496 2,186 10,565
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Plan Shape

Actuallydreaging ) — :
Shape I‘ Fo ey A I O

- v S RN v Overbreak

C.57 MilREIEIZE T 5 overbreak (RIEY) DEFE

4. overbreak (RYE V) &V ) HEEAHTT- IV, CH57 T L HIT, MEOIRETEA
IS ITBMET D Z L IXTE 20O T, overbreak (LK HIE & FHEIR L VKL T 5720125850
BT DY E L TERIND,

F o, BHEREEIZI VT, over-dredging CRIE Y ) ZBEIZEZR L TW\W5H, Z Z T, over-dredging
IZ VT = a VRIS T DO DRED Z L Th D, RAL D+ T, overbreak & over-dredging
IXERN R D Z L ICHERE SN,

C82 MR/ FNOEHEH &

N 7V FOWMEEIC LU, KEROFRELERE C15 OLIICHEEIN TS, #*
Cld Lt£ CI5OT—4%2HWT, ma—RNREELLHRELEE PRV oL EE R LT,
Z 2 C, LRI &AM OV TITY O & L, JARO L&l T HITE 23EHE 72 O Txf
G E LT, Ch8IC &L, Ta—DFHEELET FR /L O BT THR D /SN
ZEMGND,

# C.15 AMAKENOFRELE (MR /L FOFEERR)

COTA 9.5 COTA 10 COTA 11 COTA 12 COTA 13 COTA 14

(M3) (M3) (M3) (M3) (M3) (M3)

DARSENA DE
PASAJEROS Y
MULTIPROPOSITO
(;ah)

CANAL INTERNO
(RIER)

430,311 533,734 891,888 1,506,807 2,295,487 3,173,792

1,921,359 2,406,047 3,392,821 4,389,925 5,394,936 6,407,227

CANA(\;;;(E;I)ERNO 30,688 109,705 637,150 1,744,329 3,289,747 5,386,543
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7,000,000

6,000,000 A

& /I/

£ 5,000,000

(]

: vz

E 4,000,000 /./ 7 === |nner (TOPO.)
P

[-T4] P4 -

‘nsb 3,000,000 T [ Inner (ECOH)

° Ia ” - Outer(TOPO.)

a m)

32,000,086 — - - Outer (ECOH)

& Pug

1,000,000 r .

O B L T T T T 1
9m 10m 11m 12m 13m 14m

Target Depth (m)

C58 FAR /)L bExa—|ZXAHERELEOkE

C.8.3 HEE L EDEWIZDOWNT

Ta—OFBRELEN IR L RED/PHEL %Wﬂﬁé?(béiiﬂﬂG:Ob\“ﬂ‘ﬁi%ﬂt?%ﬁﬁ&b cAR v
rOFERIZ—E3 5 X 912 overbreak # &8 L CHEE HEAFHE L, HEHEIIRBITSE
ESIFLLTo®EY Thod,

® GBS E-HIEAT9.0m D EEAES 9.5m IZEE LT,
® MBI DOUNT, +0.5m @ overbreak Z N L7,
® HIKIZ SOV T, +1.0m @ overbreak ZhN&E 7=,

FERIX, K CHYIRTHEY THhDH, LROBIEICKY, ma—0FHBELEIZ IR /LD
tEEFECLA—F =Lz, o T, bRV O EEFFIZIL overbreak 43 @igm)aiﬂ
TWa EHERIEhD, ZDH, CEPA (X, MRV IR EEREEICH N TV SRR
overbreak 23 % FAILTWVD N E I MITHOWTEMER L7ZIE 2 BN XK,
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7,000,000

6,000,000

5,000,000

4,000,000

3,000,000

2,000,000

Re-Dredging Volume (m3)

1,000,000

/I
P

Pd
/l/’
Pd
= /
7, /
s /
Ay
s/
/l
9.5m 10m 11m 12m 13m 14m

Target Depth (m)

=={l=|nner (TOPO.)
==[J= Inner (ECOH) +1
=== Quter(TOPO.)

== /= Quter (ECOH) +

.0m overbreak

0.5m overbreak

C-60

C59 FAR /)L bExa—|2X5HEE+EOkE
(AIMHLE& T 0.5m, PILEE T 1.0m @ overbreak % %J&)



ANNEXD 7 « U=F U EDORFEZHIZETH FE v 7 X
ANNEX D
T e U= A ORI IHTICEE T 5
FE YT A

ANNEX D T e U F U EEOREBEDNTITET D FPE Y Z Rttt snan D-1
Dol T BEREE DDTET oottt ettt ettt ettt en e D-2
D.1.1 T T 7 7 ettt ettt ettt ettt sttt ssees D-2
D12 IS 2 S 2 7 R ettt e e e e e e e e e e e e aaaaaaaaaaaaaarararaaararaaararaaararararararaaarararrraarrararrrarararararaes D-12
D.1.3 T 7 T ettt ettt ettt ettt earss D-21
D.1.4 LR B Y ZT oottt ettt ettt ettt D-26
D.2 U BT T B T L DI FERM oottt ettt enene D-35
D21 F T ILDIETR TT 2T 77 ettt D-55
D.22 Y oD TR P GFEODIEZE oottt eeeaeeseesessseesenareaas D-36
D.23 JIET ettt ettt ettt ettt ettt s et ser s e s renreen D-37
D.2.4 TIE LT TRIEST oottt D-37
D.25 JIE L IRTRBE ST ODTE L oottt sesaas s D-38
D26 B T L RS BEPEZE oottt ettt e D-40
D27 JEFIRTRT 2 P 27 D LIS e D-44
D28 T LIRS T T L DD FEFTFEL et sat st D-45
D.3 BB T AL T oA U F B o U oo D-47
D4 BT TV OFE T T T T IS 22 T I oo, D-57
D41 BB IS e OB F ettt ettt st eesa et sasaseeess D-57
D.4.2 T TN FEIND T T A D BIZE oo D-57
D.4.3 L LT D FETTTEME oottt s e ses s sssssssssess D-63
D.4.4 HITT T T A TE DD BB oottt et s et e st es s esets s s eenns D-66
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D.1 iaf#EEDHZE

D11 J7T<>
1) 77T~ 7 EHOME

TT T 7 IXMMEIIREEL O Y 7HIZm L, Ay a, /LN RARIE, Aoy
T ALMER O =X EEZ# L TW5, B mfET 108,889 FhFm A — ML TAOIE
1,471 5N (2011 4F) TH D, BENITZ T T~T7 T 4 T, KFECH LTy v TOVEEN, B
U7HEIZE LTy b h—~Rk, )b hNY A ZAERH LTS,

ERPESE TR LB PE R T, 2011 4FE D GDP (X 46,910 55 KL, — A4 GDP | 3,188
KLTC, FTEITFE2 WL 3% TERITHE L TWA,

2011 O %EIT 10,450 H 5 RV, i AKEIE 16,128 B 5 KL T, 7ol A, sl
PRRERLEL. a—b—, Ea. B54E. . 2B, WL OUT T EREAMIL, Ak,
S, g, B LR R ORERLE C B 5, EEE AR TENICKE, PkREE, EU,
Ay a kO3S~ EEE A TFEIIKE, A a, FE, FREEELOEU E72o T D,

(2 77T~ T EOWE

7o P IOVERIIEE RO —F T 2 A & L COHREZHEW, o h b=~ AT « B AT ¢
=V IIN Y IO~ T A L LTOREZRT- LTS, 20D 2 BNz )T
HEDONRY F 2PN N =R+ T « FAT 4= PRITITEE L T LTV 5,

% D1 7 TF~TDOXEEREE
Pacific side Puerto Quetzal, Boyas de San Jose
Caribbean Sea side Santo Tomas de Castilla, Puerto Barrios

FEUTE D 2012 FEIC BT A EFHINVESNT 2,723 £, B &3 15738 T iz BB, B
B AEDIEK DL RT LB T, 2T FREALEY D 27.8%., EHEYD 46.5%% 5
5, 2007 -0 2012 DTN VEY EOHER IR D2 1T B0 TH 5,

in 2012 | Exlport/ Import Cargo Volurpe by Type (Guatemala)

Export ‘ ‘
I I | I I

Import

| I I I | I I I

(1000 tons)
0 1,000 2,000 3,000 4,000 5000 6,000 7,000 8000 9,000 10,000
O General Cargo @ Container Cargo mRo-Ro Cargo D Liquid Bulk @ Solid Bulk @ Others

Hi#: prepared from data on the website of COCATRAM
K D.1 Z77~7DOEEEEOHEALY
# D.2 777 ~7DXEHEBEOFEMRMIOBBREYE

2007 2008 2009 2010 2011 2012

Ship Call 3,546 3,370 3,263 3,501 3,328 2,723
Cargo Volume Export 5,755 5,922 | 6,275 6,468 7,057 5,751
(thousand tons) Import 11,121 9,938 9,703 10,408 11,244 9,987
Total 16,876 15,860 15,978 16,876 18,301 15,738

Hi#: prepared from data on the website of COCATRAM
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3) v T
1) #ME

by T OVERE, AL 13°55°, TR 90°47°03, 77 T~ T LT 4 1 98km R D AL T
NET D, B THRONY FZAPER OS> F b=~ R« T « BAT 4 — T ¥ k5 R 430
XM BETD, T MR TIEIAF Y ao~ =g %5 1618 F2fg, 747 T
© 150 F o dbiZfi@E 35, 26 O, HE LK OELE & IERE TERNL WD, AR
HREZ FFORK RO — b =AM HTH D,

th L BURF A B HENR 2 B S 7= B IR/ T3 5 Empresa Portuaria Quetzal (EPQ)ASEFEL T
50

2) BEMmE

WS KTRIE 14m 225 16m T, BEEZ OB B g X 210m TH 5,

TR R IR 810m. JKIE 12 DIBFHT 4 N— A5 725, 2 83— A [TM1s /o 715
W), 2 N—RX KT A VT S WK SV 7 BT T 5, BRI I NIZ KRB A 2 L |
7 — XA — 2 FIVOKIEE 12m), RS —F v (14m) KR OVLPG #— X J/L (13m) 23 37Hh
LTW5,

KFFED D R IERT 20 oBEN L2 HEORELHF L TWD,

Guide to Port Entry (2013/2014) (Shipping guideline Ltd.)IZ &k % & a7 2 > 7 Hiv DR K
BKIX 11.1m (MLSW) & ShTWnb,

D.2 [CHE ek OELE . 2 D3I EEEBoOME L R,

Hi#i: prepared from Website of EPQ

D.2 7 yYTNVEORE
# D.3 7oV T IIVEOEEEE R

Channel | Depth: 14.0m - 16.0m, Width(between breakwaters): 210 m

Commercial Berth (4 berths) / Length:810m, Depth: 11 m
Cruise Berth / Length 75.0m. Depth 1.0 m

Temsa Berth / Length: 10.6 m, Depth: 12.0 m

Zeta Berth / Length: 58.0 m, Depth 13.0 m

Dock

Hi8f: prepared from Website of EPQ
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3) BH

A T OVEED 2012 FEIC IS T D A UEMINIE 1,247 TR 85 H A R (A58 B k., B
H278570 N)OEYERE L 72> TWn5,

MFE D NERIL. TR 85 €8 MURANS 174 28, =2 378 517 . RORO i/ 84 £
RISV 7 87N 94 B8 [N )L 7 378 204 E8  LHG 73 9 ETE DO 42 E L 70 > T 5,
D.3 1T 2007 4ED 5 2012 FE D EFHEDOHERE 2774,

NS ONGRITHEE N 399 T o a7 &YW 1,024 T >, RORO &7 44 T b
WISV 7 8808 1,074 T b o [ERSL 7 8178 3,207 T b o R OVE DO EH N 49 T kv k
o TN 5,

TS ONERITHEE N 66 T~y 2T B 1,020 T . RORO &8 2 T ko,
ARSIV 7 ) H3 113 % ko RSV 7 EH 1,060 T b o M ONVFEDOMOEW N 437 T Lo &
2o T b, [XD.4IT 2007 4EH 5 2012 FE OB S OHER &~ T,

Conventional

H #:prepared from data on the website of COCATRAM
X D.3 v 7 AVEFEROHER

Hi#iL: prepared from data on the website of COCATRAM
D.4 7 v T NVEEHARYOHR
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4) 3T TRk

oY TOVERD 2 T Rk R 2012 4512 324,506 TEU (32 A 218,806 TEU, 2% 105,700 TEU)
ThoTz,

0 —H VY a7 )8 305,689 TEU(97.3% ), hF > ¥ ka7 7% 8,804 TEU (2.7%). b
Ty T A b 3T 10,114 TEU (3.1%) & 72> TU 5, 158,269 TEU Dl A 1 — 1 /L 15H)
a7 FOWNERIE, 103,846 TEU (65.6%) 733 A 54,423 TEU (34.4%) 32827+ Th 5, 147,320
TEU Ot v — b V& = 7 FOWNFRIZFEAD 96,744 TEU (65.7%). 50,576 TEU (34.3%) A3
"arsrFCThb, TV y bars e (@A 3,793 TEU, #5011 TEU) MNFEA=
VT THD, AN Ty T A b a7 E 9,413 TEU A, 701 TEU N%Ea 75T
HbH, hTUvyT AL harTFomtiEauvn,

# D.4 X D.5 (2 2007 72 5 2012 FEOHERE 2 7=,

£ D4 rFroVTLEOaLTIERRE

Year 2007 2008 2009] 2010] 2011] 2012
Local Unloading | Full 92,728 | 88,314 | 75417 88,604 | 117,633 | 103,846
Empty | 16,264 | 28,724 | 21,720 | 24,059 | 45,937 | 54,423

Loading | Full 57,576 | 71,995 | 60,566 | 71,613 | 103,039 | 96,744

Empty | 57,089 | 49,230 | 38,599 | 49,317 | 55374 50576

Transit Unloading | Full 7090 | 8143| 5076| 9,553| 9,530 3,793
Empty 0 0 0 0 0 0

Loading | Full 892 970 311 471 1,916] 501

Empty 0 0 0 0 0 0

Itra”SSh'pme Unloading | Full 21519 | 24,879 | 16,042 | 18556| 60,371| 9,413
Empty | 4131| 8026 1645| 2984| 18554 701

Loading Full 0 0 0 0 0 0

Empty 0 0 0 0 0 0

Total Full | 179,806 | 194,300 | 157,410 | 188,798 | 292,488 | 218,806
Empty | 77,485| 85981| 61,964 | 76,359 | 119,865 | 105,700

TOTAL 257,291 | 280,281 | 219,374 | 265,157 | 412,353 | 324,506

Hi#: prepared from data on the website of COCATRAM
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Unloaded Container Throughput (Puerto Quetzal)
300000TE:

200000

= =g —
100000 L ——
0
2007 2008 2010
-100000 [ |

-200000 BLoc-Un-F - @OLoc-Un-E  ®Loc-Lo-F OLoc-Lo-E
@Trst-Un-F OTrst-Un-E #Trst-Lo-F  OTrst-Lo-E

.oaded
Loadec BTrsp-Un-F OTrsp-Un-E @ Trsp-Lo-F 8Trsp-Lo-E

<Note>Loc-Un-F:Local/Unloading/Full, Loc-Un-E:Local/Unloading/Empty, Loc-Lo-F:Local/Loading/Full,

Loc-Lo-E: Local/Loading/Empty, Trst-Un-F:Transit/Unloading/Full,
Trst-Un-E:Transit/Unloading/Empty, Trst-Lo-F:Transit/Loading/Full,
Trst-Un-E:Transit/Loading/Empty, Trsp-Un-F:Transshipment/Unloading/Full,

Trsp-Un-F:Transshipment/Unloading/Empty, Trsp-Lo-F:Transshipment/Loading/Full, Trsp-Un-F:
Transshipment/Loading/Empty,

Hi #: prepared from data on the website of COCATRAM
D5 FyYTrEar T rREROHD
5) kR

Har T2 —FURBEFEa~— Ty L N—2DO%FIZEHE S LT %, Group TCB (231
e )R artyya VRO T THBEZIT) Z Lo TWD, 2ty va HIMIE 25 4
THEMIE 250 B Vv ERETHTETH D,

a T FEEREIL 2 2L 34E1%IC 150 T TEU. 5 72U L 10 4E#%£12 450~600 T TEU 1272 5 &
FIAA TS, X — X F/UITIEER 540m, 7KiE 14~15m T2 N—ZANn b7 5, 4 FEDORA hXF
< ARG RN — 7 L= EEE N, RTGICEDA R L —v g VR TFESNLTWD,

Tuyl ME2O07 2 —ATEMIfL, 7= —X 1 TIHIEL 300m, K 125m, ¥— R
[HifE 13ha 23 T S4v, 2015 AEAEHZFHE L TV 5, L L2t bFEEITENL TN D,

ZOarFFE—IF I EPQ IZBEfF X — I L AER LT 400m DL HIZ — I F L
BT 22 & bEHE L TWS,

-

) New Conta.i.nef Terminal Site

Hi#i: EMPRESA PORTUARIA QUETZAL
D6 FyYTNEHayTFE—IFLONME
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4) NUARE
1) #ME

N ZEEIL, dbfE 15°44°037, THFR 88°36°217. T T~ T LT 4 M HIiEK 295km, #kE T
320km DAV TUFIN TSI B, o Y TIOVEED B I REEE T 430km (SALE T D, KEbHT. B
B OVEDETE R RIS,

PIEIL, EICTFF—F, F=LORFF ERFESa— b —OmMICFA I, FX—Fatt
DO FETEERFEERENL 2D W20 Compania Bananera Guatemalteca Independiente SA
(Cobigua)iZ & v s STV 5,

2) BB
WX, ZEE 19.7 km, KIE 11.0m, BE90m T, > b b= AT H AT A —T v ILHL
TW5, W73 03m Th 5,

FEPEfE R X IE R 303.6m, 1E 15.21m OZREEMEE T, 4 N—A 5720 . Nol dock HiEfR
155 m. No.2 dock I F#E£: 140 m, No.3 dock [Z#E£ 175 m. No.4 dock [ZZEEH 65 m TH 5,

Guide to Port Entry (2013/2014) (Shipping guideline Ltd.)iZ X % & HEEA[RE/R =2 v T RO K
BK1E 9.5m & STV D,

# D5 NU FREOEEHE G
Channel | Length: 19.7 km, Depth: 11.0m - 16.0m, Width: 90 m
Dock Length:303.6 m, Berth: 4, Depth: 9.5_m
Three berths of the above serve container vessels.

3) A

NV FARD 2011 RIS D FHHAAAIL 611 £ THI26 B0 b (A 1.22 5 7 b o i 1.38
B F)OEYEHEE 2> TN D,

VFEDINGRIZ, TERARZS 33 &, WA 25 . =7 F#37/8 282 £, RORO v 74 % ik
KAV WS 12 &, BRIV 7 RS 112 £ TEOMORN TLE L 70 - T 5, [X-7 12 2007 4E
N5 2012 FOFHOHER 2R,

EAEONGRITHEEN 69 T oy a7 FHEMWN 940 T ko, ki L7 &8s 132 T +

VIRONEE NV BN T T R Th D, B EOWNRITHEEN 82 T o, 2T FEYH
1,301 Fh>ThH b, X D.8IZ 2008 205 2011 FOHIREY DR % 7~ 7,
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Conventional

Hi#: prepared from data on the website of COCATRAM
D.7 WY FRAEFERHOHES

Hi#: prepared from data on the website of COCATRAM
D.8 WY FREMHABYDOHR

4) a7+ Ek
NUARPED o T R E T 2012 412 365,242 TEU (%7\ 298,878 TEU, %= 71,364 TEU) TH

277,

o — Ve a7 )8 226,361 TEU (62.3% ). ~ 7Y b =27 573 35505 TEU (9.5%).
NF oy AL h AT F3 103,833 TEU (28.4%) & 72 - Tuh 4, 109,980 TEU D A — 7 L
=T ORI, 53,313 TEU (48.5 %) 5 A, 56,667 TEU (51.5 %) 7328 FFTh 5,
116,381 TEU it = > F D PNERIZFE AL 103,171 TEU (88.6%). 13,210 TEU (11.4 %) A3Z =1
TFThDH, NTUVy harT e T (#A 17,392 TEU, #iH 17,657 TEU) NEA= T
FThbD, MARNT Ty T Ay harTF1E 102,347 TEU 8 FEA, 1,486 TEU 23422 5+ T
b, hTUvy T AL haryTFolmiEien,

# D.6 &YX D.9 (2 2007 72 5 2012 FEOHERE 27~ T,

# D6 NV FREOaLUTTRRE
Year 2007 2008 2009 2010 2011 2012

Local Unloading | Full 57,916 | 50,674 | 52,603 | 50,273 | 52,396 | 53,313
Empty 39,321 | 47,373 | 75806 | 54,831 | 51,278 | 56,667

D-8



Loading Full 88,408 | 96,445 | 124,402 | 98,472 | 100,453 | 103,171

Empty 18,441 | 11,298 | 10,828 | 13,841 | 10,272 | 13,210

Transit Unloading | Full 10,125 | 11,820 | 12,361 | 14,130 | 13,944 | 17,392
Empty 0 0 0 0 0 0

Loading Full 1,962 2,893 5,760 4,190 8,212 | 17,657

Empty 0 0 0 0 0 1

Transshipment | Unloading | Full 26,472 | 28,278 | 35,824 | 91,090 | 80,287 | 102,347
Empty 58 18 62 8 961 1,486

Loading | Full 0 0 0 0 0 0

Empty 0 0 0 0 0 0

Total Full 184,883 | 190,109 | 230,950 | 258,155 | 255,293 | 293,878
Empty 57,820 | 58,690 | 86,696 | 68,679 | 62,511 | 71,364

TOTAL 242,703 | 248,799 | 317,646 | 326,834 | 317,804 | 365,242

Hi #: prepared from data on the website of COCATRAM

Unloaded
250000 ™

200000
150000
100000

S0000

Loaded

TEU

Container Throughput (Puerto Barrios)

0

-50000
=100000

2008

=150000
-200000

mEoc-Un-F
B Trst-Un-F

@ Loc-Un-E — mLoc-Lo-F
OTrst-Un-E
OTrsp-Un-F  OTrsp-Un-E BTrsp-Lo-F

® Trst-Lo-F

Ohkoe-Lo-E
OTrst-Lo-E
BTrsp-Lo-E

i #: prepared from data on the website of COCATRAM

5) THEFAFH

NY A AEETH O HOIALE LIRRICITHF DS & 5.

(6) VY hh=~RA T - DAT 4 —Valk

1) B

B F =R F « AT ¢+ — =3 #EiT. AbkE 15°42, TE#L 88°37”
BERICNIE L, BEO T T T~ T T 405 320km IS5, 4> 7LD 5 & 430km
WNET D, W TAF L am_T 7 )L ARG 1,789km. /LT AP G4 117km IS &

K D.9 NYAREarTFFERIREOHR

T 5, ZNHOHEM., BEELOFENE S TEKE TCE RN T\,

BERIEREZFF O U MO — b = A HETH 5, PRE ) OHRZ ZIESNIZBIR

#H7#% T & % Empresa Portuaria Nacional Santo Tomas de Castilla 232 L TV 5,

D-9
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2) Bk
AUBE O KR 11m THER I3 90m, #IZ7E1E 0.54m T, BHMSE OB 1 #RIE L 210m TH 5,
T BRI i % TR 914.52m D EARFERET 6 N— R TX S, FEIKIEIL 95m Th 5,
Guide to Port Entry (2013/2014) (Shipping guideline Ltd.)IZ & % &, FEkA[fE/ 2 2 > T DK
B27K1% 9.14m, LOA [Z229m L & TW %

# D7 YU Pb—<R T« BRT 04— a O TEEEER

Channel | Depth: 11.0m draft, Length: 90 m

Dock Length:914.52m, Berth: 6, Depth: 9.5 m on average

3) B
Yo b b= R T e DAT 4 — 3 PD 2012 FEI2B 1T 5 FHANE 1,380 ETHIB5 5 5
V(A 2.64 HT R, Wi 2.86 T R V)0 %E&%&Ekﬁoﬂ\é

INVFEDOPNERIE. TEER 215 45, IATEAAS 144 . o 8 837 £, RORO 7S 2 4
WK SV 7 37N 128 5 [EIA SOV 7 RN 18 5. A A VX U 1 —N 13T, Z DO 23 £
Lo TS, D.10 |2 2007 4ED 6 2012 FE DO B HEROHER 27T,

T AEMOWNRIZHEE 39 T~ 27 FHEMWN 1,752 T F >, RORO %7308 T ~ o
WISV 7 58703 603 b o, B/ SV 7 888 241 b o b 7g o TV D,

NS OWNERITHELE2S 439 TR, T E&WA 1,651 T-h>. RORO %51 T ko,
WK L 7 878 594 ko, [ER SV 7 8N 174 Lo 75> T 5, X D.A1 1T 2007 £ 5
2012 OB EM OWR & T,

Conventional

Hi #: prepared from data on the website of COCATRAM
K D.10 H> h =< R T+ BRAT ¢ — a BBEEMMOHS
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Hi #: prepared from data on the website of COCATRAM
KD.11 Yo b h—=vRF « FRT 4 —V a HBERHARYOHL

4) AT FEK

U R bh—=~R T - HRAT 4=V aEOa T FERIREIT 2012 4512 365,242 TEU (EA
(293,878 TEU, 22 71,364 TEU) T o7z, 1 — /L5 =5 F 7 468,734 TEU (97.3%). ~ T
VA har T F N 12,842 TEU 2.7%) & 72> TN b, 228,339 TEU DA v —h /L5 =2
T ONFIL, 179,616 TEU (78.7%) 733 A 48,723 TEU (21.3 %) NZE=a 7+ Th D, 227,555
TEU Ot — b & a7 FOWNRITEAD 173,697 TEU (78.7 %), 553,853 TEU (23.7 %)
MWIEALTFThD, NTrYy har7TFORY NI, 6518 TEU DA RT3y
A ka7 155,576 TEU (90.5 %) 2332 A, 582 TEU (9.45 %)’ %87+ CTh 5, 6,684 TEU
Dt b7 vy 7 AL b3 T FE 5,547 TEU (83.0 %) 28 FE A, 1,137 TEU (17%) 828 =2 > 7 )
Th b,

# D.8 LUK D.12 (2 2007 4E & 2012 FF-DOHERE &7~ T,

% D8 YL hFh—<R +F s HRF 4 —VaiEnaLFrRkE

Year 2007 | 2008]  2000] 2010 201L| 2012
Local g“'oad'” Full 157199 | 148,246 | 135296 | 15,1255 | 143,056 | 179,616
Empty | 32,557 | 44,308 | 49.883 | 50,891 | 60,053 | 48723

Loading | Full 128.926 | 144,334 | 142,977 | 154,412 | 174.178 | 173.697

Empty | 57,333 | 43.418| 43413 | 48245 53950 53,858

Transit ;J”"’ad'” Full 0 0 0 0 0 0
Empty 0 0 0 0 0 0

Loading | Full 0 0 0 0 0 0

Empty 0 0 0 0 0 0

Transshipme ;J”"’ad'” Full 0| 30643| 2705 0 0| 5576
Empty 0 0| 13.947 0 0| 582

Loading | Full 0 0 0 0 0 5547

Empty 0 0 0 0 0 1,137

Total Full 286125 | 323224 | 280,978 | 305.667 | 317.233 | 364.435
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\ Empty 89890 | 87,726 | 107,243 | 99,137 | 114,002 | 104,299
TOTAL 376,015 | 410,950 | 388,221 | 404,804 | 431,235 | 468,734
i #: prepared from data on the website of COCATRAM

Hi #: prepared from data on the website of COCATRAM
D12 Y hh—=vR T+ BRAT 4 —Vaia T TREEOHD

5) kB

YU M=~ AT - AAT 4=V aWITRT D a0 T TEMWTHIET D 72 O PIE iR DT
AL ZFHE LTV 5, GHEIE 4 DOFi 772 % — I F /L% 2008 40> 6 2012 A2 ke LiE B AA 3
HbDThHD, 4ODF—IFNLu VAT 17 ZAPEFEHEIT 300 B 5 FVOEENTFESNT
W5, MA T, 2FLOKRB Y )L— X035 S AATRE 72T RBVR IR &M 2 — X /L% 2012 ARI2 ik
HBGT 2L VWOl A LTS, ZOFEEEITLA 55 RLVEREDL LA TWSD, (Empresa
Portuaria Nacional Santo Tomas de Castilla & £})

D12 /Ky Ya3R
1) HAr¥aT AFEOBE

BV a7 AEFENIREHEL O Y JHcm L, 77 7~ 7 8FfE, =138 RuEfnE
FOR=hZ 77 EEEZREL TWD, [EEmET 112,492 Y% m A — ML TARIX 775 T A
(011 F)TH D, HHEIIT Z L HNRTH 5,

FRPERITEE A, MEROGHEZE T, 2011 £ GDP 1% 17,200 B 7 KL, — A GDP
1£ 2,015 KA ThH D, EORFIZINY 7 — N LA REBRWEENDITLHEST-H DD, BIER
BREA =TT 4 7V ANEDO—DE 2o TWD,

2011 FE i HH%EIL 7,204.3 B 5 RV, B AZEIE 10,337.6 B 5 LT, ERE@HMITa—Eb —,

N BT B R OVKA, EAREmAMIL. A, B, ERESEOMEFERETHh D, T
HOMTPEITKE, PREENLREU 7o TS,
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(2) FrYaTAOUED

ANT AWM O AT 4 =X PR Y TR RIS HT D130 KRR TIE T + e s
e L VRS TS, 25 ORI RBUF ) HHERZ TS - BIRHERCH
% Empresa Nacional Portuaria (ENP)IZ & VB S 41, #EENE S 2E T — L2 EH S
TWo,

# D9 AL TVaTFADOTEHEE
San Lorenzo
Puerto Cortes, Puerto Castilla, Tela, La Ceiba

Pacific side
Caribbean Sea side

TS FERE D 2012 FEICBUT D EEINEST 2,165 £, B EYEIL 134T T Rz BB,
oh B A S DA IS RT EBY T, a T RERARY D 26.6% | HHEYD 44.6%
5, 2007 405 2010 DO ZEEIANE N WVEMEOHERIIE D10 IR T B TH D,

Cargo Volume by Type (Honduras)
in 2012 ' l ' l '
Export | ] ] I
I I I I
Import
P | T T | T T T | T | T | (1000 tpns)
0 1,000 2,000 3,000 4,000 5000 6000 7,000 8,000 9,000 10,000
O General Cargo O Container Cargo mRo-Ro Cargo D Liquid Bulk ©Solid Bulk @Others

Hi#i: prepared from data on the website of COCATRAM
D.13 Ay ¥aF AEXEEBOBMMHBARY

# D10 A2 TVa T ATEEEOFERME OCBHEED &
2007 2008 2009 2010 2011 2012
Ship Call 2547 | 2,456 | 2,328| 2,252| 2570| 2,165
\C/argo Export 3193 | 3486| 3,162| 3,783| 4,844| 5630
olume
(thousand | Import 6,626| 6990 | 6289 6798| 7203| 7427
tons) Total 9,819| 10476| 9,450| 10,582| 12,137 13,057

Hi#i: prepared from data on the website of COCATRAM
(3) =T AWk
1) M=

VT AR, bHE 16°307107, TEK 88°24°00”, 77 T AL B 400km ALod A Y TS
ST D, W TIE, R h—=b s T e W AT 4 — Vv O R 117km U E P DL 1,144km
(CALIET D, BREERIR S HEE IR OV T 0 Bl K ONaEdE B 10 el & 4 130, 7z,
FEEERNT 7L A NRHOTN D

BERRERRZF SN ) TMO TS — Y = A Lo T D,

2) AL
WL 1AL R 1200m, 1§ 400m CHHIKIEIT 14m, I EIZ 03m LR Th 5,
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BEADMRIER X 1,157m T, a2 7 T R OB D 3 DDO/N—ANH 5, 5 3RIHITHEE . RORO
By, a7 EYNOLER 198m K 9-12m O 1 13— Z | 5 4 HBIHITHEE . RORO &), =2

FF LW O HER 325m /K 8-9.2m D 2 DD /3— A | S IHEANMEL . 2 T FEWIAT O UE
£ 476m K 9-22m D 3 DD /NN— A& HEL TV D, Z O, /K% 10.6m @ 2RORO /N— A3 H 5,

2HpD A5t MY =T L= 1 HED 125t TR NI L— (T v I =Tr DR D
125t 5 15t D7 L— U Zfii 2 T\ 5D,

Guide to Port Entry (2013/2014) (Shipping guideline Ltd.)iZ & % &, FH#kA[RE/2 o > T DK
KT 12m (MLW) & &R Tnb

X D.2 [ZHEE sk ORCE . 3 DAL IC FEEE oM E 274,

# D.11 )T RO TEHEEHEDR

Channel | Length:1,200 m, width:400 m, Draft (average): 14.0 m

Total Length: 1157m/ a 198-m long berth with the depth of 9-12 m, a 325-m long berth
Dock with the depth of 8-9.2 m, a 476-m long berth with the depth of 9-11 m, RORO berth
with the depth of 10.6m

3) AZ

LT AP 2012 SIS T D EERINANE 1,630 £ TR 9.6 B b (@A 6.1 B b dEiH
35H 5 F)D1s #@E&%&ik@oﬂ\é

IR D PNER . TERAE)S 68 5. AN AS 1,171 5. =27 38 1,243 % RORO #is7s 13 £

TRAK SV 7 W) 57 & [EE NV 7 N 131 &, A A V2 1 —78 54 % LHG 78 33 & TZ Dfih,
DN 14 L 72 5TV A, X D.14 12 2007 D5 2012 EDOHEOHES % -,

S DOWNERITMEL D 227 F o, 2714587 1,806 F k>, RORO E43 2 F % A
WK SV 7 B 1 818 T~ . [EA/SILZ712W7Hs 1,563 T ko THF D&Y 588 T
o TWD,

fig S OWNERITHMEE N 27 T by T F8WA 2,137 T h >, RORO %232 T ko,
TRIE SV 7 5878 148 ko [EAR SL 7 5978 598 b o e OV Do B8 589 FhoboT
W5, X D.15 12 2007 4ED B 2012 AE DO B S O Ao,

Conventional

H #: prepared from data on the website of COCATRAM
X D.14 =T AEFHEBHOHES
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Hi #: prepared from data on the website of COCATRAM
B D.15 =)v7 AN ATy OHR

4) O TFERk

LT AEED 2 7 F Rk EIE 2012 4412 573,322 TEU (52N 461,571 TEU, %€ 111,751 TEU) T
bol-, arrrIRun—anrEYWar 7 Thb, 285465 TEU DA — NV EY) =2 T F
DOWNFRIL, 221,882 TEU (77.7 %) FE A 63,585 TEU (22.3 %) »2E=a 7+ ThH D, 287,858 TEU
D e — I VEY 2 T F OWNFRITFEAD 239,961 TEU (83.3 %), 48,167 TEU (16.7 %) 328 =

VT TH B,

# D.12 K ONX D.16 12 2007 -0 6 2012 F-DOHERE 274,

# D.12 airTREarTTREE

Year 2,007 2,008 2,009 2,010 2,011 2,012
Local Unloading | Full 232,199 | 235,735 | 184,004 | 210,231 | 225,140 | 221,882
Empty 41,760 | 46,883 | 55,618 | 55,177 | 59,217 | 63,583

Loading | Full 223,279 | 239,730 | 198,915 | 216,082 | 241,803 | 239,691

Empty 55,899 | 50,032 | 45,611 | 50,340 | 50,451 | 48,167

Transit Unloading | Full 0 0 0 0 0 0
Empty 0 0 0 0 0 0

Loading Full 0 0 0 0 0 0

Empty 0 0 0 0 0 0

Transshipment | Unloading | Full 0 0 0 0 0 0
Empty 0 0 0 0 0 0

Loading Full 0 0 0 0 0 0

Empty 0 0 0 0 0 0

Total Full 455,477 | 475,466 | 382,919 | 426,314 | 466,942 | 461,571
Empty 97,660 | 96,913 | 101,228 | 105,517 | 109,669 | 111,751

TOTAL 553,137 | 572,379 | 484,147 | 531,831 | 576,611 | 573,322

H #: prepared from data on the website of COCATRAM
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Hi#: prepared from data on the website of COCATRAM
M D.16 =NVT A¥= T FTRBEOHR

5) TFEBAF

ENP (X7 AEDILEL O 23l L TWnWb, Yav=y ML, g4+ —y a3
DEES EhFEME2UET L 2 & WENSFMHOUEEZED D Z L K OR Y 2 7 AFE OISR
DEHGMRRRBICES T E2HETLOTH S, BRI BME LT, 2T ¥ —IF L
DOV AT A4y T IpEEEEZ DT LI W OEDICET 2N —v g v a X M &R
T 22 L 2BTTWD KINBREIT N D71 =7 MOk LKREF 135 B L Ok 2k
ELTWD,

(4 HAT4—Tx¥
1) #i=

B AT 4 — ¥ ¥ UL, AL 16°00700”, PE#% 86°01°00”, T 7 AL 3 b Rl 400km AL D
J U TWEFICALE L, ENAH S DERME TRIZh TV D,

HAT 4=V WL R VO T TEESND AT T OHHELR>TN D,
2) AL

T AT 4 — ¢ PRITIE R 225m g 38m. /K& 10m ONN— 252 H 5, BRI 7 L— 1T
72NN, TS 3,000m® DAJEN 2 BIFEET 5,

Guide to Port Entry (2013/2014) (Shipping guideline Ltd.)iZ & % & | FFHE ATRE 22 i o e KRR I,
10.97m T LOA 1% 225m & ST\ 5%,

FEfEH O E %% D.A3 IR,
# D138 D AT 44—V xHETERER

Channel | -

Dock Length: 225m, width 38 m, depth: approximately 10 m

3) BH

AT 4 — ¥ HRD 2012 BT B HEEAMIAIL 157 £ CTK 840 T ko (fi@ A 228 F o\ W
614 T M )OEMIHE L > TV D,

D-16



INFEDINGRIZ, TERMDS 10 £, WEMMN 2 E, a7 0s 108 £, A v 7 fsis 7 8 L
2o TWWb, X D17 12 2007 A6 2012 FEDO FHEEOHER 2~

MANEYONFITHEEN 9 T hoy a7 FEMN 113 T o, IRV Bn 22 F F v
TEOMDOEHN 8L T Fr Lo TU A,

EHEMONGFITMEN 3 T o a7 TEMMN 374 T o ik v 7 Ens 161 T b >
TEDOMDOEWN 86 T hotipoTW5,

[X] D.18 |Z 2007 4E> 5 2012 FE OB &Y OB 2 =1,

Conventional

H #: prepared from data on the website of COCATRAM
X D.17 H AT 14— ¥ BEFHEMIAOHERS

Hi#: prepared from data on the website of COCATRAM
M D.18 UART 14—V v ARy OHR

4) a7+ Ek

AT 4 — %O a7 IR EIT 2012 412 90,586 TEU (52 A 57,680 TEU, 2Z 32,906 TEU)
T, ®Barrrpnun—hnvBmar s Thol,

43,774 TEU O A v — V&Y= 7T OWNERIE, 14,826 TEU (33.9 %)733EA 24,948 TEU

D-17



(66.19%) 322 =1 T F Tl 5., 46,812 TEU Offit o — &M= T FONRITEAD 42,854
TEU (91.5 %), 3,958 TEU (8.5 %)/322 25+ T 5.

# D.14 KUK D.19 (2 2007 527~ 5 2012 FEOHER 27”77,

# D14 WAT A —VxHEarTIRERE

Year 2,007 2,008 2,009 2,010 2,011 2,012
Local Unloading | Full 15,334 | 17,160 | 19,336 | 13,176 | 15518 | 14,826
Empty 25,650 | 35,246 | 23,306 | 28,286 | 25,446 | 28,948

Loading | Full 38,730 | 38,978 | 39,832 | 34,330 | 39,542 | 42,854

Empty 3,582 6,036 5,098 5,222 5,386 3,958

Transit Unloading | Full 0 0 0 0 0 0
Empty 0 0 0 0 0 0

Loading Full 0 0 0 0 0 0

Empty 0 0 0 0 0 0

Transshipment | Unloading | Full 0 0 0 0 0 0
Empty 0 0 0 0 0 0

Loading Full 0 0 0 0 0 0

Empty 0 0 0 0 0 0

Total Full 54,064 | 56,138 | 59,168 | 47,506 | 55,060 | 57,680
Empty 29,232 | 41,282 | 28,404 | 33,508 | 30,832 | 32,906

TOTAL 83,296 | 97,420 | 87,572 | 81,014 | 85,892 | 90,586

H #: prepared from data on the website of COCATRAM

Hi #: prepared from data on the website of COCATRAM
D19 HRT A4 —VxEa T TRREOHS

(5) Vool

1) B

YFoom L Pk, dbig 13°247007, PR 87°257307, T2 AL RO FI PE 108km, K EREAED
R BIISIMT D, Flo, T U =AW B EERKK) 100km ITAiE T 5, R TIET UV =F
VHENG T0km FE, U > REEND 170km AEDONLE & e D, ENAAS T R ONEREE & 13oE R
TENS>TWD,
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R a T ADOKEREDOT—F 7 oA BB L L THA REMER-> TV D08, B bek o
Nl b EEREED—D Lo TS, IEA~DOER{LEL (H 2000 k/) BEE~DOWKE R OFEE
BIB~DRAY T v (a7 EY)E REN TR T, AL UIF~, =77 R
R OAJL—3 6 OFSEATR OATH, BHAKOREE D O HEYE, FEKEEND O T A TR ER
HTbhD,

2) BEHE
T a—FHITIE R 32km, fE 122m T, A E TIZ, BENER I 19794 L Z D% D
2004 4 2 [r], K{E 10m % HEfRT 5 f:@@&{%I?bx;@ﬁmém‘_o

COCATRAM 73%4T L 7= MANUAL DE PUERTOS DE CENTROAMERICA (200-2011) {2 Xk % &
LW B D&/ KIE 12100 m THHH, ENP O o L2 Y EBEANC L 5 & EBEOKIEIZ 8m 72
WL 10 m T, BUE. ABSIH OB KT LOA220m THEK 9.5m Th 5, BN 25 m 72
WL 30m TH D, MUIREIXIZEAERXRDTH LN —EBICENH D, ENP Y Lo Y HEATI
UMICEBET A LA FELTND,

FEf 300m T 40m,25m O T R OEKE D A IR E S 4U, 18 15m, FE&E 160m O4F TRt &
BERNTWD, HEBOKEITEBENEETIM Lo T\ b, BIBOMmIZ KLV T 0 VU iRE &S
NTEBY, ZNE2FEHT L2 & TRIFFIC3EDIMMPMEE A HETH 5,

B AT LOA220m, BKIE 9.5m & S Tnb

[X| D.20 |CPEB ek OFECE . % D.A5 (2 F B i sk OB 2 =7,

‘Wharf: L=300m, W=25-40m

Hi B JICA study team
X D.20 VrulryYEORE

# D.15 Vrul v VEOTEREHS

Channel | Length: 32 km, width: 122 m, Depth: 11m (actually 8-10 m)

Dock Berth length: 300 m, Width: 25/40 m
Dolphins are installed at each end of the berth
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3) BH
Fom Ly VD 2012 HEICBIT D FEEAMVINE 190 £ TR 24 B b @A 08 B b,
H 15 HH M )OEMEREE 7> T D,

INFE D NFRIX, 7ERARD 14 2 RORO fivAs 57 £, WK/ SV 7 s 17 8. B SL 7 {3 60
B OFANE =N A2E L5 TS, X D.21 1T 2007 D5 2012 FEDOFEROHER 2 7~T,

TS OWNERITHELE S 59 T ko GRSV 7 87 790 T ko Bl SL 7 87 31 T
vilpoTWNA,

i EYOWNFITHEE N 6 T b, RIE L7 &80 53 T ko, BRIV 7 5 1,449 T
hobZpoTad, X D.22 12 2008 £E7> 5 2012 SE OB EM OHEE & -9,

Conventional

H #: prepared from data on the website of COCATRAM
X D.21 HrulrYEEEsinmog

Hi#i: prepared from data on the website of COCATRAM
K D.22 Vrul vV EEHARYOHS

4) O TFEER

COCATRAM DO#EFt TIX 2011 FEIC 2 o T T OEIRERBN H LN E2Tar 7o — LBy
37 F T, BRI 171TEU CTHIAZS 140TEU,  #ithi723 30TEU Th -7z, #iA= T F DN
118TEU (32 A, 23TEU 3222 5 F T, it =27 1% 27TEU 8 E A, 3TEU N4Ea 55T
HoT,
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5) fFkpAZ
ENP 137 7 —F ik % 1Am |[ZEBET 252 A LT\ 5,

D13 Zh3557
1) =h77T7EOHE

=H I TEIIRKEELOD ) THICH LAY Y a T AEMER N2 A X ) B E L EEE %
LTW5, E T 129541 E % A— rLTAAIE587 HFA (2011 4E) Th b, BT~
F7T T, KEFEIZHLa Y MNERD DN, B THANIERE 2SI FE L TV,

FEEITREFEEE - — R, BTy P huRE, a—r KERONT )
KO~ ¥F F—F ClbE S HkiE OB EERETH 5, 2011 40D GDP (£ 7,287 HJi Kb, — A
4 GDP 13 1,239.2 K/vd 5, WHR CHEEE SN EORF T —E L~V E THIE L7223, HEE kKIS
BAHEED—>ER>TND,

2011 “E Dl HARIL 4,507 B 5 RV, BAEIL 6,125 55 RV T, Rl MEa—r—, 4
W, AR OB, L7 S T, &M I TR O B Ch 5, T B A T 3K E
TP NANRL RRALT RV aTZARRa R Y B EEEAMTFEITKE, S3xAx
. aARZYD, AXxvaf RN T T Tr~T Lo Tn5A,

(2) =hT7 7T OWE

2V M= T T TEORNFFEUO T — b7 oA OFRE ZH TS, 1 D TR FIC 3 E
BRE 5 (RS D M AN R LRI C & 2 P12 R e E S RO 5T %,

# D16 =HTF T T EEHEL
Pacific side Corinto, Sandino
Caribbean Sea side | El Bluff, Cabezas, Arein Siu (EI Rama),

=T 7T FEEEO 2012 2B 5 A M EST 569 £, Bk ElY 3,651 T h iz b
%, ShBREHEAEYIIX D23 IRt B T, arT I EYITEmEEY D 15.8%. fHmAEY
D 45.8%% 585, 2007 45 2010 D FF AL N OVEY) & OHER TR D.AT IZRT 2D
Th b,

in 2012 Cargo Volume by Type (Nicaragua)
Export || []] ‘
Import || |

(1000 tons)
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000

O General Cargo @ Container Cargo mRo-Ro Cargo @ Liquid Bulk ©@Solid Bulk @Others
Hi#: prepared from data on the website of COCATRAM
K D.238 =777 EEEEOHHAEY
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#£ D17 =X 777 TEEEOFEMN L BBREY

2007 2008 2009 2010 2011 2012

Ship Call 676 673 596 640 642 569

cargo Export 492 455 484 692 655 768
\olume

(thousand | Import 2,446 2,344 2,350 2,317 2,783 2,883

tons) Total 2,938 2,799 2,834 3,009 3,438 3,651

Hi#i: prepared from data on the website of COCATRAM
(38) =V bk

1) B=

=Y v R, EHE 120297, PERR 87°11. ~ 7 ORIH 160km O ARSEPEMIT L Y LR H
([CZHIL, VBT, A Z U O Z#OAL 510km, w2 Y EEO R 170km DOBETIC
AL LT 2,

~ I 7 T AEN O FZER T R OJE E L ITERE TRIEN TWD, 3 ) o MKIE = 7 7T
B OME DA R ERESEE CREHEFEO T — M =AA TH D,

=Y > R #&IX Empresa Portuaria National (EPN). OEEE 2 5,
2) BEkK

Y2 MERICAWEL &9 &3 DARITIMITES & MRS 2 @il 2 28N H 5, B 13ER 3.4km,
i 150m C/KIE 14.6m, #%EFIXZ L4 3.1km, 115m T 13.35m Th 5, RAKKRFDBKITIMIT

I CI 10.95m, IS Tl 12.20m & 72 > TN 5 BN 2213/ NI 1T 2.27m, KR 1T 3.11m
Th b,

oy MERIZIES DONR—=2ANH D, F 13— R TR X A 7 THEE 110m, #F 10m TEAKIE
10.7m. %5 2 N— R OV 3 /X — AL EMRFHRE THES A K OV L 7 fijla) T O ZER: 370m, 1F 24m
THEK 12.6m Th D, F 4 3— A2 7 F AT OEMRERE TR 240m, 1§ 40m THE2Z/K 13.25m
LT TS, 45t W P U —7 L—UREBEINTNDHR, BIE, MEL TS, 53—
IZHER: 115m DZELE X A 7 TR v 7 miF it T,

Guide to Port Entry (2013/2014) (Shipping guideline Ltd.)iZ X % & Z#kATEEZ2 v D KK b o
1% 45,000 k>, LOA i% 200m. W&iE 32m, M2/KIE 11.15m & & T\ 5,

X D.24 \ZHEB Tk OBCE . 7% D.18 |2 1= BV i gk O 25 4 711,

Dock No. 4
Dock No. 2 and No. 3

Dock No. 5

e
H #L: Administracion Portuaria de Corinto Terminal Maritima Internacional Puerto Corinto ABRIL 2013
X D.24 =Yy bEEOERE
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# D.18 =) v FEOTXEIER

Channel Outer Channel/ Length: 3.4 km, Width: 150 m, Depth: 14.6 m
Inner Channel/ Length: 3.1 km, Width: 110 m, Depth: 13.35 m.
Dock No. 1/ A jetty type pier, Length: 110, Width: 10 m, Draft:10.7 m
Dock Dock No. 2 and No. 3 / Marginal docks, Length:370m, Width: 24 m, Draft: 12.6 m
Dock No.4 / A marginal dock, Length: 240 m, Width:40 m, Draft: 13.25 m
Dock No. 5/A 115 m jetty type pier
3) EH

2 ) RO 2012 AR T B FERINAAIE 402 T2 7T BT P>l 0.7 BT koL @i 2.0
BN YOEMEREE 7> TnD,

MVFE D NERIL. TERANAS 106 £, BN AS 174 8, 25 378 150 £, RORO #7370 £
FANKE L H—N61E, I —PF—N15ELRo> TS, D.25 |2 2007 025 2012 D3
HOHER 27T,

AN ONGRITMEE N 36 Ty, T 5N 439 T L. RORO &t 26 T ko,
ARSIV 7 A 871 by, A SV 7 8642 s b7 o> TunNd,

fig S OWNFRITHEE N 48 T b o a2 v T &M 339 T b o JRIK SV 7 58380 T b o,
BRIV 758 233 T o &> T D,

D.26 |Z 2008 A=/ 55 2012 A= D il 8 DHERS % 7~k d,

Conventional

Hi#: prepared from data on the website of COCATRAM
D.25 =V v MEFERHOHR
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HiH#i: prepared from data on the website of COCATRAM

4) O TFEER
2 > kO o T FEER R 2012 4F12 89,537 TEU (32 A 64,648 TEU, 22 24,889 TEU) T -

7~

a— A VEY a7 )8 86,937 TEU(97.1%), FT7 > Yy a7 F R 749 TEU (0.8 %), ~ 7
YUy T A Far TN 1,852 TEU (2.1%) & 72> CTb, 44,725 TEU DA v — D L5 =
T OWNERIE, 40,250 TEU (90.0 %) A3 A 4,475 TEU (10.0 %) 2ZE=a 5 Th D, 42,212 TEU
DigH e — &Y a T FORNFRITEAL 21,799 TEU (51.6 %), 20,413 (48.3%) 1328 =7
Thd, hTUVy harTFOIREEAERTHRMADEAI LT T THDL, hTr vy T Ay

D.26 =V MEE@HARYOHR

k=T (B 1,074 TEU, St 778 TEU)XIE E A EREA LTS TH D,

# D.19 X UK D.27 |2 2007 5270~ 5 2012 4EDOHERS 27”77,

#% D19 oY » bEOarTTREE

Year 2007 2008 2009 2010 2011 2012
Local Unloading | Full 27,662 | 28,926 | 27,920 | 30,851 | 38,522 | 40,250
Empty 2,479 2,334 4,063 2,104 2,596 4,475

Loading | Full 10,719 | 13,028 | 14,828 | 16,834 | 21,084 | 21,799

Empty 17,754 | 13,674 | 12,695 | 13,884 | 16,875| 20,413

Transit Unloading | Full 0 455 559 828 980 748
Empty 0 4 18 206 8 0

Loading Full 0 455 433 5 54 1

Empty 0 4 18 206 0 0

Transshipment | Unloading | Full 0 0 0 0 0 1,072
Empty 0 0 0 0 0 2

Loading Full 0 0 0 0 0 778

Empty 0 0 0 0 0 0

Total Full 38,382 | 42,864 | 43,739 | 48,517 | 60,641 | 64,648
Empty 20,233 | 16,016 | 16,793 | 16,399 | 19,479 | 24,889

TOTAL 58,615 | 58,880 | 60,532 | 64,916 | 80,120 | 89,537

Hi#i: prepared from data on the website of COCATRAM
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Hi #: prepared from data on the website of COCATRAM
B D.27 =)y MEarTTRBEOHS

5) FFERH

EPN (X 2104 22V o FNEOHUREBEO 2 m L TR v, BT EIL 56 5 m3 L4
EL TS, B X MIFIEOBETEORRIZIL 12 Kvim3 Tho7=i, I A b &l
BRAMNEIEIL W ZL 2D ERIAATEY, AEIL5-7 Kuim3 L&z T\,

BRETEOM, EPN (FBAEFHA SN TOWARWHERIEAXE LW EB X TS, B, T
kU —27 L— > OAEFENMEIL 18 box/h 7> 5 22 box/h, #ifiiZ L — 2 D413 13 box/h 726 15 box/h
THHN HHEINENZ L35 MAERSK OBMMEH LT, F72, Friz I iEiEkic kS &
oV D, fERICIEa ey v a r FRABEASND EEZ LN TS,
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D.14 ORXR&Z A

Q) =2V HEHOE

a2 %) HHFENIREER O Y TWICH L, =7 7T RO~ L EEZBEL TV 5,
E gL 51,100 JE ¥ e A— R L TARIZ 472 HA (2011 4) Th b, EEILY A& T,
KPR L ANVT ZHN, Y THHCHE LY B2« A VRS TV 5,

EREFEITEE (a—b—, NPT RORAF ), 8EEE (IC, EREMgR) KOEDET
»H 5, 2011 £ GDP % 41,004 55 v, — A GDP 1% 8,678 F/Lt72>TWb, “E LR
EFEEEF T, PRIZBWTHS L LEHBENEATEE > TWND,

2011 A i HAEI 10,408 B 5 KL, Hi AZEIT 16220 /5 5 RV T, oM ihiX IC 88, 5 —
AN THERRE L. ST RO, F w7, EREASIIRE, IC KO HBIETH S, TEfGH
HARFENIKE, 47 4, PEEOHKGEE. EEmAMATEECRE, Axva, PE, AR
Lo TUWA,

(2) aAX U IOWE

AT FWNKREEMALE L, VT - B VR Y 7 5, A=A
U HEOKFEFHER DY) TH~DF— 7 oA OFRE ZH-> TS, Zb 2 #EBICAZ, WL
DIND K — I F VPRI L TV D,

# D20 aRZ Y IDOEEHEE
Pacific side Caldera, Puntarenas, Punta Morales, Terminal Fertica, Qepos, Golfito
Caribbean Sea side | Limon-Moin

TS FEPE D 2012 FI2 BT D HHEMERNL 3,322 B EWEIL14691 T F 2 BB,
i B R A SR D28 IR B0 T, 2T FREAEYO 34.8% | S D 92.6%
Z 55, 2007 035 2012 O FEAIE KR NVMEM EOHERE TR D21 IRt B0 TH D,

Cargo Volume by Type (Costa Rica)
in 2012 | | ! | ! |

Export |

I I I
Import | I

I 1 I 1 I I I

(1000 tons)
0 1,000 2,000 3,000 4,000 5000 6000 7,000 8000 9,000 10,000
O General Cargo O Container Cargo mRo-Ro Cargo DLiquid Bulk ©Solid Bulk @Others

Hi#i: prepared from data on the website of COCATRAM
D.28 R % U ¥ O FHEMA
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# D.21 aRXZ Y IEEOFEMNE RREY

2007 2008 2009 2010 2011 2012

Ship Call 3215| 3078| 3009| 3136| 3,373| 3,322

Cargo Export 5761 | 5703| 5240| 5851| 6,380 | 6,766
\Volume

(thousand | Import 7013| 8233| 6829| 7,623| 7827 792

tons) Total 13674 | 13,936| 12,060| 13474| 14207 14,691

Hi#i: prepared from data on the website of COCATRAM
) HnAT Tk

1) BE

HVT TP dbEE 99547 TR 84°4, i ARt ™ 80km TH. AKEPED LT TSI L T
Lo W TIX, =77 702 FEOR 510km, ST~ D LR T O JE 870km (T E T
Do AERT . HEE K OVENE S TEKE RIS,

BAERRBERE Z FF OO T — U = A T ERMAEWIIBIEAL O = 7 F Tl &
WM, RFETHY, 277 THEITND,

VT 7 WL 2006 AR HEIBE FLOITARABIC AT 72 B0 A ORE R RE(LS iz, B
NT TEESAE R O NVT ZEALV TSI L arey v a VFRICEDEERIALTH
H, AR ETDOTF RV —FEN 20 FEBOar vy g TE%ICHT-5 50 5 KL
ERE LT, R0 O 49%I3Mh D 2 4BV L=, 7ok, 2 A X U 1 KEPEHRTEREBI(INCOP) 23 L
Xzl —FELLTORELRIELTND,

2) BEME
77 AL K ONA O e/ KR 1BmCEEERARKAL) T, X LT AR OV T FIZET

HEINCITIE LT, @i 2.5m, (KR 0.3m Tdh 5, @A 3.1m 7> 5-0.3m (b= 5 &
50

TVT T EITHEE, 2T FROER 490m OEMFEEZBE L, ZIUX3 N—ANER2 5TV
Do HLN—RFTa T IR EHEER, 52 S—RIERME T T, B 3 N— R IITER
ORI AT BD, FERERTHE OKIEIZ T 775 13m Th 5D, 70,000m2 OFE I, MEEYm
?® 13,200m2 D HEFED BJEZHEL T\ 5,

11 N—AOHHATRE 72 i KARTLIT 25,000DWT., 45 2 23— %% 15,000DWT, %5 3 /S— R %
5,000DWT Tk 5,
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Hi #i:JICA Study team
X D.29 HLTTEOEE

# D.22 HINT THEOETEHRBEER

Channel | A 13 m-deep natural channel

Berth No.1 Length: 210m Depth: 11m Max size: 25,000 DWT
Berth No.2 Length: 150m Depth: 10m Max size: 15,000 DWT
Berth No 3 Length: 130m Depth: 7.5m Max size 5,000 DWT
(Depth: at lower low tide)

Dock

Hi 8L website of INCOP

3) &
TIVT T #EOD 2012 FEITE T 5 FHEIMANT 611 £ TR39 /A A 32 H A b, B 0.7
B M OEYEREEE 72> T D,

INFE D NER I, TEIANAS 32 5. MmN/ 25 8. =7 8728 284 2. RORO /s 74 5. ik
oL 7 s 12 88 [EIE L Z 8 112 8. 7 v—HF—N 51 B TEDMOHN 20 E L 70 - T
W5, D.30 |2 2007 46 2012 FE DO HEROHER 27~

TS OWNERITHEL DS 225 T ho, a7 757 99 T F . RORO &2 57 T ko,
WK SV 7 B8 141 F b oy IR SV 7 8873 1,907 T R 7> T b,

W EOWNGRITHELEN 0 T hy, a7 5% 609 T~ IKS V7 E8MBA 1T b
Lo TW5, [X D.31IZ 2008 4E7> 6 2012 4E DO B &Y O 27”1,
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Conventional

Hi #: prepared from data on the website of COCATRAM
D.30 HNT T EEFHEAEOHER

Hi#: prepared from data on the website of COCATRAM
K D.31 WAT TR ARY OHBE

4) O T EER
HVT F WD 27 F B EIE 2012 4E17 184,315 TEU (3£ A 139,923 TEU, 72 44,393 TEU) T,
LV TFRa— AT S Tho T,

97,210 TEU DA v — I VY = 7 F ORI, 89,360 TEU (91.9 %)23 52 A 7,850 (8.1%) 73
275 T 5,87,105TEU Dt v — B VW) = 2 7 F OWNERIZFE AN 50,562 TEU (58.0%).
36,543 TEU (42.0%)/3 28T F Th 5,

# D.23 X UX D.32 (Z 2008 7> > 2012 FEDOHER 27”7,

D-29



# D23 AINATIHaUTTRERE

Year 2007 2008 2009 2010 2011 2012
Local Unloading | Full 78,346 | 58,800 | 76,597 | 84,931 | 89,360
Empty 8,440 7,401 6,039 3,745 7,850

Loading | Full 33,695 | 28,834 | 37,504 | 42,586 | 50,562

Empty 49,346 | 32,623 | 35,167 | 36,729 | 36,543

Transit Unloading | Full 0 0 0 0 0
Empty 0 0 0 0 0

Loading Full 0 0 0 0 0

Empty 0 0 0 0 0

Transshipment | Unloading | Full 0 0 0 0 0
Empty 0 0 0 0 0

Loading Full 0 0 0 0 0

Empty 0 0 0 0 0

Total Full 112,041 | 87,634 | 114,101 | 127,517 | 139,922
Empty 57,786 | 40,024 | 41,206 | 40,474 | 44,393

TOTAL 169,827 | 127,658 | 155,307 | 167,991 | 184,315

H #: prepared from data on the website of COCATRAM

H #: prepared from data on the website of COCATRAM
X D.32 HAT T T TRIBEOHSE

5) kB

HIAE SPGC IZ X » TH 3IMEADILEHIZ NNV X — I FLOERNED LN TWDE, ZDHF—=3
FIVITIER 180m., /K% 13m. 1§ 30m 225 40m @D KV 7 ¢ UA#EE T, 150m OFE CF 3 HEE DI
ERIZ RS X415, LOA200m, 42,000DWT O NV 7 BROFI N [EEL 72 5 |

HNT THOFEDO—2 L U TIIARE SAMEERERI SN Z BB D, IVT TH#IT
T N— AN B EIED Tt b > TRBYD, 202 N a T FHIMEO R &2 x> TWAH, =
T FHNINE S AR E RER L ESNDDIXZDOFENCH D b DT TR ST E OBES
LHDEEZEZDLND, TDID, Fiz/p V7 X —IFI)LOFEHIZ LY Z 5 LRI E S
HEEZLBND,
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4 VEY - EA W
1) 1=

U fkix, dbkE 9°59°30”, TEAR 8°03°48”. EHLY LA d 160km BV TFEEICSLH L
TW5, YodhtE CEENFIHIET, F-EKIZEY le%ﬁﬂﬁﬂZ f*;‘rzhm\za A
HEIZ. dbkE 10°01°30”, PE#X 8°05°00” T U E NS 7 kL 7= 8P IC

HEWIREEEZFEOB U TR D7 — N7 = A T, CAS EIZBW TR KD 2 7k
BllhoTWWA,

HEV5 13 Port Administration and Economic Development Association for Atlantic Region (JAPDEVA)
WCEBLS TV D, JAPDEVA (T2 22 U I O HIGHKEE TEA a2 2 YV BAEOH Y 7 ik
MOMDOIEE ZEH L TV D,

2) BEHER

U EOBKITAKIE 11.5m OHRO T 7 & AT, IROMIANEE ST\ 5, Muelle
Setenta HREEIZZER 325m. & 17m. /K& 7.5m. 2-1 SHREEIZAER 180m, 3-1 HREE, 3-2 AN O
3-3 HFHITAE R 300m, =t T FHREHIIAER 450m. WE/K 9-10m. £+ DOfhICHER 217m OIREEN &
Dy AT FN—RL 3Bt H N —2 L—2 2 AL TWE, UELROEA > OESEIT
JAPDEVA IZ L ) —RIJICE B INTEBY  ar T HTEC VBV BB TR DL TV,

Guide to Port Entry (2013/2014) (Shipping guideline Ltd.)iZ & 5 & . Z#k Al fE 722 fc KIBE/K I 9.14m
EENTWD, % D.24 | EE B i O 4R,

# D24 VEUEOTER

Channel | A 11.5m deep natural access channel

Muelle Setenta wharf / Length:325 m, Draft: 7.5 m
Wharf No 2-1 / Length: 180 m, Draft 7.5 m

Wharf No 3-1, 3-2 and 3-3/ Length 00 m, Draft: 10 m
Container wharf / Length: 450 m, Draft : 9.5-10 m

Dock

Hi8: website of JAPDEVA

3) A

U A PO 2012 4F 1281 2 HEINANE 2,223 £ CTRI103 5 F (A 46 5 b,
it 5.8 HH R )OEMERE L 2> TV D,

VRO PNERIZ., TEANS 204 45 . AATHUNR 7S 629 . = o 7 1,131 . RORO 373 54
WA SV 7 s 32 . BRIV IS 2 2, A /ws' V=N 1, LHG N15E 7 —W%
—N 60 ETEDMODOIMMN 4EL 725> T 5, [X331C 2007 £ 5 2012 4E D FEEDOHER 2 -3,

NS OWNRITHELES 446 T o  a T T 15%W)8 1,845 T > . RORO &478 52 T ko,
WAL 783 2212 T oy BRASLZEMRL T RTINS,

HHEMOWNRITHEE N 45 T o, a7 5W) 5653 T b . RORO &7 48 T b R
IRV T8N 22 T R b o T b, X D.34 1T 2008 FE0 5 2012 FE OB B OHeR %
LT3,
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Conventional

D.33 V&YV - A VEFERMOHEDL

D.34 VUEy « BA ERHALRYOWR

4) A rTFEK

Uty A ko a7 R EIT 2012 4512 1,045,215 TEU (32 A 666,540 TEU, 2% 378,675
TEU)TH o7z,

0 — A g a7 )8 1,001,341 TEU(95.8%), kT > ka7 F 3, 43,873 TEU (4.2%)
ThIryy 7 Ay haryaHER b T, 49,231 TEU Ol A e — V&Y a7
F DOWNERIE. 205,582 TEU (41.7 %)H3 32 A 287,649 TEU (58.3%) 3% =2 > 7+ T 5, 1,508,110 TEU
D e — BV EY 2 T F ONERITFEAD 417,085 TEU (82.1 %), 91,025 TEU (17.9 %) #3Z2 =
YTFThD, FTUVy barTFEAaT (A 21,999 TEU, #itl 21,874 TEU) AFEA=
TFThHDH,

# D.25 K UMY D.35 (T 2007 4E72 & 2012 4E DR 2R T,
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#£ D25 VEY - EAvEDaLTTRRE

Year 2,007 2,008 2,009 2,010 2,011 2,012
Local Unloading | Full 209,678 | 211,878 | 120,371 | 199,186 | 197,202 | 205,582
Empty | 210,122 | 205,466 | 148,390 | 226,963 | 249,801 | 287,649

Loading | Full 351,459 | 360,798 | 237,551 | 370,054 | 389,600 | 417,085

Empty 71,001 | 60,729 | 39,526 | 62,868 | 65,760 | 91,025

Transit Unloading | Full 0 7,184 4,469 | 10,938 | 12,510 | 21,999
Empty 0 0 0 0 0 0

Loading | Full 0 7,188 4,396 | 10,899 | 12,577 | 21,874

Empty 0 0 0 0 0 0

Transshipment | Unloading | Full 0 0 0 0 0 0
Empty 0 0 0 0 0 0

Loading Full 0 0 0 0 0 0

Empty 0 0 0 0 0 0

Total Full 561,135 | 587,047 | 366,786 | 591,075 | 611,890 | 666,540
Empty | 281,124 | 266,193 | 187,916 | 289,831 | 315,560 | 378,675

Hi#: prepared from data on the website of COCATRAM

H #: prepared from data on the website of COCATRAM

5) THEFAF

U o PIIMTHRES 2 HEE L, BAEOHE Xz HE L T, 7 Vv—XF =T, v —
T L VS THEEEOEHE A A L T D, IERAST SN 80 B A ZEE S5 L & LT

X D.35 VEVEOzVTTREE

W%, (PIERTO LIMN Y PUERTO MOIN)

— 7. A UEIBORXIRICIE, 2T 2 =) (TCM), AHZ—IF VKR OEH A —
SFADOEBEBPTFTEINTNS, TCM a7 ML, 2.2km OFES. 1.5km O fFEEE. 13 oD

T —rEEAx. X — I FILVORRERESIE 29,000TEVU THifg 79.2ha D KBz 5 F 2 — 3 )L

R THIEHZHEL TS,

D-33



AKX Y HEFFE TCM OFER EEEICEIL 334FartyvaryTcoioyuy=r ha{iid
THZELEL TS, BA v VEVEO T FEEREIL 2012 4212 100 /5 TEU ##Ex. R
6% CITNS EHEE STV b, JAPDEVA (Z LiuiX, TCM OB IIBEFO 2T % —F
JVIBASET 5 2 EMFEESNTWS, APM N 2D a Y =27 MIBLEZRLUE/RT S Z & 25
B LML ERPHREEZED TWVEINTELY EANEL TS,

FASE 28

Hi# : Complejo Portuario Limon-Moin (JAPDEVA)
K D.36 TCM Fuv=7 h
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D.2 B LEEY TETILOEM

8.6.1 D(7)RUT/R 4L 5 FHEERERE TMrs 1%, OCDI 23ME &L 4 DY ik E7 L O 1 L0
Heitd9 %, W LS T VO Z LLFIORT,

D21 ETIDELRa VLT F

ARET VL, 851 Tl L7z MDS 7 —# 02 LA LI Effth— B Rk R >~ h U —727 LT,
a7 EMERSTAOMEE LTERIND, EMVP—EARXy hT—27 1%, K D.37 (2K
B REND KD IR &N D, KEMY— B A%, SR OMITE2 £ IHEY > 2 (navigating
link) BXOHENTORMEEZETIERY > 27 (anchoring link) TR EIZHER S D, Ak
O —e A%, faffl (unloading) . F&iA (loading) . F&%: (transhipment) D4V > 7 THEEI S
TV 5, YELERE sk - A TH D EWIL. MtseR (carrier choosing) U > 7 ##TO
J—FR&EHIE D /—FKEFIEND, S22 E, KT EDT, BUITHRITRIRY 7
DRI A8 U T ZIRIR L, FEIAY V7 2 Ch DMK T 5 2 o 7 T hEAAA T, &
HAHEI CORES N 70> v 7R T, B2 B~ 2ET 5,

navigating ~ anchoring ,—\/
Service Al

loading

1 1

|| 1 lI 1 ” || Port Layer of Carrier A "
w 1

1 1 . K

Transhipment

carrier choosing (O&D)
EOY .1" To/From Other carriers ||
Y -

0’ -
‘ Port a (whole carriers) ‘

D.37 i bEY 72T OFR Y U — 7 fEE
(source: Shibasaki, et al., 2013)

ZOYVTET AT, BEBEZITEG LT 83T TN, i LEERrE - SRR - AU
P— B RBEEIZBRT D MR B A5 O I ik R A N LT ORI A RIRT S b0 &
BET D, ZTIT, B30T T OMEITRBIERFH OZ 2 EE L, EEIZHOWTE, HoEHA
HENT BT 28O EEMIMEIC IS FREbO LEEL, BE LRV, ZOREE, &
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ELTETNHAELZBRIZT 27DICEWTARE TH 228, EEEHE Lo > 7 FlEmso L 572
%éﬁ%c:m\ﬂiﬁ%é’mﬁﬁmiE'TODM%}FZﬁET%E) I =) =L b T A
WZBD & R E DR T ARSI TR TOREICB W THE IR D W) RFEHHR BB
LTCW5, B, N HEEIC L > TRARD F—RZOWVWTIBGHH+Ts 2L L Lz, £
7= (R—#EMIcB Wittt dE o) B EmssEEIC WL, 8.6.3 IHEFHFEEZ R LT
Do

%\ﬁ%#*ﬁ‘xﬂﬁiﬁﬁﬁ‘éﬂ’ FENCITAED & % O T RFE DK IZFIH LT 2 L B OAR
RENELC D, BHOETIZLH5FEBHEIT, =0T TIOEBENCHE AL L%% <o ZTDEH7
&%’E@%’%‘iﬁ‘é%ﬁ%*@iﬁb Xy MU—7ESFEHEE UTHME S (UE) Bdo 272,
Thabb, V=R oy 7O kALY ARJEIZELTO XL 1 Jﬁﬂ:éhé

min 2(x)= ;LX t_(x, Jdx (D.1)
subject to
X, = (m;m k;;&fk £ va (D.2)
> £ -q,=0 VI, s (D.3)
s
f* >0 vk,r,s (D.4)

2T a: VI AUV ITDES % V7 anTu— t(): V7 a DB, z() :
HAUBEEL, r: 28t (Eds) | s &H (AP | O: FHIOES, D HAHOES, k: &K
(VXR) | Ks:OD X7 rs ORIKEAS, 0" 70X o h—DFTNH 0 REKDOT7 0 — gy :
BHr B EM s ETOEMEEFEECTHD, /7uaRry I—DTNVE §EIFUTFO LI IZH LD
b,

lifaeck
5 _ D.5
n {Oﬁaek (©5)

D22 YUvHaX FEHDES
(1) mEY Y

AIEI CI R K212, RET VDY 7 a A NI B OAE BB T 5, ik 71
BT, %{%{%F’a‘ﬁ@{ﬁtﬂﬁﬁﬂfﬁaﬁ <bz. BHECLZ2BNEMLEET D,

b2
| X
t(x,)==2+TW,_,-bl] ——2— D.6
(%) . {Capa.freqj (D6)
ZIT ot iEV IO AN (B X V7 adarysrF7a— (TEUME) | 1,V

> 7 a OEEE (NM) | v, il (/> l\) Ca i iEY T a0EABICEITARIAY /7
TWy : FHIA Y 7 @'l 2 RAIGFRE DI (RFRED) cap, @ “EHIMRIE R (TEU/EE) | fregs : 45
Wi oY —v AHEE ((HA4E) | bl, b2 : IRHERSICEAT 2 RN T A =X Th 5,
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(D.6)XDH 1 BHIIMATRH AR L T\, E78 2 HITIRMEIC X 24 R LT
%, kRN I, (D7) TR S LD BHAMIZ IS T 2 577 HIFRIT R L | VH I 2 (xJ/capa/freds)
(CBIRT DR R L DI TERSND,

1 YH

W, ==
2 freq,

(D.7)

a'

Z 2T, YH: 1AEZEEMICHE TS E8 (52 A4 7 (BAHE) 24 (Reff/H) =8,736 (KR
I4E) T D, YHIfrequid, Y%t — R 2B D EMERE (FFRE) 2329, BAMIRRRE S RFREIE,
EHERO 0 EIESIND,

(2) #HwRAY Y

AU 7 o=ax by (FFE) I3FDARER & BIAMIRGRE B O TR I D,
t(x,)=TL, +TW, (D.8)

(3) frkl, fFim. BE&E Y

WEL EE, S 703 R MITRENUTO XS ICEIND,

t (x,)=TU, (D.9)
t,(x,)=TN, (D.10)
t(x,)=TR, (D.11)

O G HEY Yo b () L G Y o= b ) Lt R 20
SA b (W) | TU, : SRR (RER) | TN : fHIESRA (RSRA) | TR, : BEASRSRS (W) <
b5,

(4) &R >

KETNTIE, BRDMEROFRFITFRO LW D LBET D, 207w, ks 7 =
A bt (KD &, MR 2 32 ERICERET 2 DI+ RESEATL LD ET S,

t_(x,)=SLN (D.12)
2T, SIN: FAICREWE (REFATIX 10K LT 5)

D.2.3 fi#ix

KETFTNANDR Y b= IZBWTIZME) v 70BN 70— EFETSHa 2 ML > T
W5, ZZTiE, Sheffi (1985)I278 7= OFEIC L 0 . (D.1)ZT R S v 7= Fl F 3 24 i R
ZfifE <,

D.2.4 i L &%
FHE LR OERIT I D | TEBRITFIH ST X TORBIZIB W TETRIMIZFE L <,

EOFAENTOWARWVRKELE ] LI TU— oy 7oE—EAlciES%, 861 o(N)RUxR
SN FERERE TM L F o L 9 ICEZ SN D,
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} (D.13)

™, = mln{Zt

aek

D.25 B LEXERODEH

LR oW EEEY 7T CIIFTEREM OO 5E/IME A BB E L7500, 8.6.3 I281T
LY PR EEOFHE O T BT VN TREBNCHE FREE A b E T 5, UTFICEY v
2B % 1TEU H7= v ks Ao E#a ~d,

(1) mTI >y
WiATY > 7 12B A8 & LT, W ERXEICBITAEE . B (). ZOMiEE
(ZEE) . B OEREMEEEEET D,

cm(xa)z{(FCa+CCa+OCa)-Ia/v CT} Ha (D.14)
24 freq, '
L3V F RO (USS/AE/

ZIZT,FCy arT M1 ELT D oBRENE (USS/IEE/H) . CC, :
H). OC,: T T DF OiEME (US$IE/H) ., CT,: /3 < IE I L ONA = XYE] @i e
& (US$/EE) ThH D, xdfreqs 1X. =T HM 1 EH -0 o FBigka 78 (TEUE) 2%

LT3,
PRBE FCUILL F O ICEFRESND,
ca
Pa (D.15)

FC,=FP-FR,-
Vcap,

2 I, FP:BREHIERS (US$fton, 2010 4EF4fMifs & LC FP =587.0 &5

DWE (ton/H). Veap, : 2> T OV 1 X (TEUME) ThHDH, = 2T, LD 1 [FESAT
HEEIZIE, Veap, &K itto—EH7- 0 F ¥ X /74

RE). FRy: TR

£i3Any by —Z—OtEN D
capa B2 5 T LTI LI Tib 5. M FR IR T EOSRICHES S BIFO X 51
EEND,
2
* 3.y °
FR, = 0497 DWT: -V, (D.16)
10
Z 2T DWT, @ > DWT Th V. = 2 IR FOR TR 5.,
(D.17)

DWT, =11.89-Vcap, + 4414.0

& CCulE, LT XY ITERIND,
ir 1 cap
CC,=SP, - . . a D.18
* T L-@+ir)™| 365-ODR Vcap, (©-18)
ir: Fl7% (ZZCTikir=0.02 &48E), PP : {HA

ZZC, SP.: T RO (US$IEE) . ir
T (ZZTIEPP=154L487E), ODR : FFEIBEME (Z Z TIXODR=09 LAE, I72bb,

FE[#] 365%0.9=329 HME) & M07E) Tdh 5, ir{l-(L+in)PHIEFFHE T COER IR TH D, =
T TR SPL1Z Drewry (IS E LR 0@ Y R ET 5,

SP, =(0.0099 -Vcap, +8.0)-10°

(D.19)
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22T FRDZ DML = A N CC, 13, AR IRHR, 36 - 5 3% 72 L B AL S 1. Drewry
IZHEDZLUTO@BYRET D,

0C, = (0.7915-Vcap, +4276.0) —2Pa_ (D.20)

Vcap,

15720 OFEEMUE CT XL FOB Y RET 5.

CT,=720-

(T~ E) (D.21)
freqa

CT, = SDRrate - (5, -scrnt, + 3,) (A= X&) (D.22)

Z ZC. SDRrate : A= XGEEMEHEIUZ B W THW L5 E AL SDR ~OEHHE (Z 2T
I3 2010 D F-E)fi & LT SDRrate = 1.5 US$ & 5% 7E) |, scrnt, : =2 > 7 D A = X3l & > | py,
B A KW FIZL s TEDLNDHRETH D, T ~i@EROEMEHL = > 7 F AL (72.0
US$/TEU) TEDHHNTWD DKL, A= XIER O @HTEHIAHEAL TE O BN TE Y | A
YA ANRKREL72D1FEITEU H72 0 O@BEMEHI/NE L 2D Z LICHEBENRLETH DH, AT Xl
il R > semt (IBL FOXTER SN D,

scrnt, =10.92 -Vcap, -1137.0 (D.23)
o, AR ENTICK > TED SN P, fo 1K D26 ITRSNLDHEY TH D,

# D.26 A= XELEMHEISEER (D.22) 1215 A= X > (sernty) 12030 DA%
(L 2o XEWT)

scrnt, ot Ji7)
from to
0 5000 7.65 0

5000 10000 5.00 38,250
10000 20000 4.00 63,250
20000 40000 2.80 | 103,250
40000 70000 2.60 | 159,250
70000 | 120000 2.05| 237,250
120000 1.95| 339,750

(2) &2 - 7D - 1RE - MLERY V0

IHHDY 7B WTIL, BEBREES THC, Z2&8 B+ 2 VERH H, Z 2T, HEEEOM
PR, A - (FEIRFORERIED 2E L DI/ E N E VW BREZ KT 572, LTFTD XL 9
IZRRET D,

¢(x,)=SSN, (D.24)
J(%,)=58S (D.25)
¢, (x a):15 CHC (D.26)
.(x,)=CHC,, (D.27)
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s Y 7 TR MR 7 IR WTHEIA - R O iR A AT 53

o

D.2.6 ETILNREBZE
KETFNLTIZEMROENM I — ARy N =2 x5 45, JFHIE LT, 2010 4T

%)
Cl-

a7 R E (B, 2278 8te) 250 7 TEU L ETH D285 %ﬁ%&?éo
online 7 —Z (2 XX, 2010 2 =2 7 FHUHREN 50 77 TEU LA ETH 251X, £t

155 WAAFET D, ZHUCxt L, LT O AT OMBEOREBETT 5.,

hE 33 (KA. B, EFE) 13, MDS & — % OFEFEENG SN2\ R+ 5,
ZHIE FEALEOE TR TN T 4 — kI L AL D THAH I LT
ERTAHEDEEbis,

HE R kT, B EOMNEBREZEE 2 BRI LB XOEDOMZ — 0 (hE
NZ—3F )L TRE) O28IHET 5,

—J5. Cl-online TIIBIDOHE L L THDOINTWALL FORBIZ oW TIE, F—HWN., £7=
FEWCHEHE L TWA T2, TNEN 2T I OOHWIEL LTHRYVY, T74hbb, v uH
A= vany NfFwO<woY=—=Ta I VANV, 27T NOTLVFH U RIT
EINTANAT, DI TATOFT v EAL VT ERTBREDORNGETH D,

HE - BN, B - Bk, EE- o Rl H—F T~k A V=Y T TR
(7 73%) #RIZoWTIL, Cl-online ([ZRE#IE A2V H DD, 2010 FE= o7 FEARED 50 5
TEU 22 CTW\5 Z LI3ME/RT=, SRS L L GBI 5,

FD2T IZARET NV THREG ETHRKIZEEED ) A NaoRrd, ZOFRIZIE, 853 TEMLZ
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VAN
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#£D.27 ARETNORGEE L L O &

(Hi#h : Cl-online 7 — % ~X— 2 33 L OY Drewry Maritime Research, 2011 & 0 FA#& M 1EAL)
n | Py
WTS [ZH+5 g:ii: ‘yj;s'f% oy
3k R -~ = %
2010) | TEY.
2010)
1 | Tokyo Japan Japan 4,285 689* 16.1%*
2 | Yokohama Japan Japan 3,281 528* 16.1%*
3 | Nagoya Japan Japan 2,549 410* 16.1%*
4 | Osaka Japan Japan 1,980 318* 16.1%*
5 | Kobe Japan Japan 2,556 411* 16.1%*
6 | Hakata Japan Japan 749 120* 16.1%*
7 | Busan South Korea South Korea 14,194 6,272 44.2%
8 | Gwangyang South Korea South Korea 2,085 335* 16.1%*
9 | Incheon South Korea South Korea 1,903 306* 16.1%*
10 | Dalian China China 5,242 843* 16.1%*
11 | Yingkou China China 3,338 537* 16.1%*
12 | Tianjin/Xingang China China 10,080 1,621* 16.1%*
13 | Qingdao China China 12,012 ] 1,931* 16.1%*
14 | Lianyungang China China 3,870 2,728 70.5%
15 | Shanghai China China 29,069 6,263 21.5%
16 | Ningbo China China 13,144 1,830 13.9%
17 | Fuzhou China China (21020%3)) 197* 16.1%*
18 | Quanzhou China China 1,051 169* 16.1%*
19 | Xiamen China China 5,820 936* 16.1%*
20 | Shenzhen (Yantian) China China 10,134 662 6.5%
21 | Shenzhen (Shekou, Chiwen, | cpin China 12376 | 5123 |  414%
achan Bay)
29 | Guangzhou (Nansha, | oping China 12,550 | 6,119 48.8%
Huangpu)
23 | Hong Kong Hong Kong Hong Kong 23,699 5,808 24.5%
24 | Keelung Taiwan Taiwan 1,963 316* 16.1%*
25 | Taichung Taiwan China (210%)%3)) 192* 16.1%*
26 | Kaohsiung Taiwan Taiwan 9,181 4,866 53.0%
27 | Manila Philippines Philippines 3,155 507* 16.1%*
28 | Davao Philippines Philippines 524 84* 16.1%*
29 | Haiphong Vietnam Vietnam 954 91* 9.6%*
30 | Ho Chi Minh Vietnam Vietnam 3,856 369* 9.6%*
31 | Cai Mep/Vung Tau Vietnam Vietnam 512 49* 9.6%*
32 | Laem Chabang Thailand Thailand 5,068 485* 9.6%*
33 | Bangkok Thailand Thailand 1,453 139* 9.6%*
34 | Pasir Gudang Malaysia Malaysia 876 84* 9.6%*
35 | Tanjung Pelepas Malaysia Malaysia 6,530 5,988 91.7%
36 | Port Klang Malaysia Malaysia 8,872 5,437 61.3%
37 | Penang Malaysia Malaysia 1,106 106* 9.6%*
38 | Singapore/Jurong Singapore Singapore 29,179 24,631 84.4%
39 | Tanjung Perak (Surabaya) Indonesia Indonesia 2,427 232* 9.6%*
40 | Tanjung Priok (Jakarta) Indonesia Indonesia 4,613 441* 9.6%*
41 | Chittagong Bangladesh Other Indian Subcontinent 1,329 374* 28.2%*
42 | Kolkata India India 526 148* 28.2%*
43 | Chennai/Madras India India 1,520 428* 28.2%*
44 | Jawaharlal ‘Nehru (NPT)/ | o India 4752 | 1,339% | 28.20*
Nhava Sheva

45 | Mundra India India 1,149 324* 28.2%*
46 | Colombo Sri Lanka Other Indian Subcontinent 4,137 3,078 74.4%
47 | Port Mohammad Bin Qasim | Pakistan Pakistan 779 219* 28.2%*
48 | Karachi Pakistan Pakistan 1,370 386* 28.2%*
49 | St Petersburg Russia Russia 1,931 232 12.0%
50 | Vancouver BC Canada Canada 2,514 141* 5.6%*
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United States

* 0/n*
51 | Seattle USA (North Pacific) 2,134 119 5.6%
United States * 0%
52 | Tacoma USA (North Pacific) 1,455 81 5.6%
United States - .
53 | Oakland USA (South Pacific) 2,330 130 5.6%
United States - .
54 | Los Angeles USA (South Pacific) 7,832 438 5.6%
United States * 0
55 | Long Beach USA (South Pacific) 6,263 351 5.6%
United States - .
56 | Honolulu USA (South Pacific) 939 53 5.6%
57 | Manzanillo (Mexico) Mexico Mexico 1,509 460* 30.5%*
58 | Lazaro Cardenas Mexico Mexico 796 242* 30.5%*
581 | Puerto Quetzal Guatemala Central America 265*** 32*** | 11.9%***
582 | Acajutla El Salvador Central America 147*** 0 0.0%
583 | La Union El Salvador Central America 0 0 -
584 | San Lorenzo Honduras Central America 0 0 -
585 | Corinto Nicaragua Central America 65*** 1.2 1.9%***
586 | Caldera Costa Rica Central America 155%** 0 0.0%
59 | Balboa Panama Central America 2,759 2,621 95.0%
60 quzamllo (Panamay/ Panama Central America 2,289 1,562 68.2%
Cristobal/ Colon
61 | Puerto Limon Costa Rica Central America 858 261* 30.5%*
62 | Puerto Cortes Honduras Central America 539 164* 30.5%*
St. Tomas de Castilla/ . e ek RS
621 Puerto Barrios Guatemala Central America 732 109 15.0%
63 | Veracruz Mexico Mexico 663 202* 30.5%*
64 | San Juan USA . Caribbean Basin 1,526 465* 30.5%*
(Puerto Rico)
65 | Caucedo ggg"”'ca” Caribbean Basin 1,005 306% | 30.5%*
66 | Kingston Jamaica Caribbean Basin 1,892 1,627 86.0%
67 | Freeport Bahamas Caribbean Basin 1,125 1,114 99.0%
gg | Houston/ Galveston/ USA United States (Gulf) 1890 |  106* 5.606*
Freeport (US)
681 | New Orleans/Gulf Port USA United States (Gulf) 635 35* 5.6%*
N United States - 0k
69 | Miami USA (South Atlantic) 847 47 5.6%
United States - .
70 | Port Everglades USA (South Atlantic) 793 44 5.6%
. United States - 0%
71 | Jacksonville USA (South Atlantic) 857 48 5.6%
United States - .
72 | Savannah USA (South Atlantic) 2,825 158 5.6%
United States - .
73 | Charleston USA (South Atlantic) 1,384 77 5.6%
S United States * 0%
74 | Virginia USA (North Atlantic) 1,895 106 5.6%
. United States - Ok
75 | Baltimore USA (North Atlantic) 611 34 5.6%
United States - .
76 | New York/New Jersey USA (North Atlantic) 5,292 296 5.6%
77 | Montreal Canada Canada 1,331 75* 5.6%*
78 | Buenaventura Colombia Colombia 663 68* 10.2%*
79 | Guayaquil Ecuador Ecuador 1,093 112* 10.2%*
80 | Callao Peru Peru 1,346 137* 10.2%*
81 | Valparaiso Chile Chile 879 90* 10.2%*
82 | San Antonio Chile Chile 871 89* 10.2%*
83 | Cartagena Colombia Colombia 1,433 146* 10.2%*
84 | Puerto Cabello Venezuela Venezuela 630 64* 10.2%*
85 | Santos Brazil Brazil 2,722 278* 10.2%*
86 | Paranagua Brazil Brazil 672 69* 10.2%*
87 | Navegantes Brazil Brazil 568 58* 10.2%*
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88 | Itajai Brazil Brazil 957 98* 10.2%*
89 | Rio Grande Brazil Brazil 647 66* 10.2%*
90 | Montevideo Uruguay Other East Coast of South 672 69* | 10.296*
America
91 | Buenos Aires Argentina Argentina 1,731 177* 10.2%*
g2 | Shahid — Rajaee  (Bandar |, Arabian Gulf 2503 | 249% | 0.6%*
Abbas)
93 | Dammam Saudi Arabia Arabian Gulf 1,333 128* 9.6%*
94 | Mina Zayed (Abu Dhabi) UAE Arabian Gulf 530 51* 9.6%*
95 | Dubai/Jebel Ali UAE Arabian Gulf 11,600 5,498 47.4%
9% SKr?;r;thal((:ﬁ?li)ine ; UAE Arabian Gulf 3023 | 2315 76.6%
97 | Salalah Oman Arabian Gulf 3,485 3,405 97.7%
98 | Jeddah Saudi Arabia Arabian Gulf 3,831 1,683 43.9%
99 | Agaba Jordan Other Mediterranean 619 59* 9.6%*
100 | El Sokhna Egypt Egypt 607 171 28.2%
101 | Port Said Egypt Egypt 3,475 2,477 71.3%
102 | Damietta Egypt Egypt 1,096 187* 17.0%*
103 | AlexandriaEl Dekheila Egypt Egypt 1,496 255* 17.0%*
104 | Tangier/Tangier Med Morocco W. Med 2,058 1,980 96.2%
105 | Las  Palmas  De  Gran | Spain (Canary | \\ogiomn Africa 1,187 334 28.2%
Canaria Is)
106 | Ashdod Israel Israel 1,018 173* 17.0%*
107 | Haifa Israel Israel 1,264 215* 17.0%*
108 | Beirut Lebanon Other Mediterranean 949 162* 17.0%*
109 | Lattakia Syria Other Mediterranean 586 100* 17.0%*
110 | Mersin Turkey Turkey 1,024 174* 17.0%*
111 | lzmir Turkey Turkey 728 124* 17.0%*
112 | Ambarli/lstanbul Turkey Turkey 2,540 432* 17.0%*
113 | Constantza Romania Romania 557 95* 17.0%*
114 | Odessa/lllichivsk Ukraine Ukraine 653 111* 17.0%*
115 | Piraeus Greece C. Med 878 149* 17.0%*
116 | Marsaxlokk Malta Other Mediterranean 2,371 2,265 95.5%
117 | Cagliari Italy C. Med 553 94* 17.0%*
118 | Taranto Italy C. Med 582 99* 17.0%*
119 | Gioia Tauro Italy C. Med 2,852 2,676 93.8%
120 | Naples Italy C. Med 535 91* 17.0%*
121 | Leghorn (Livorno) Italy C. Med 628 107* 17.0%*
122 | La Spezia Italy C. Med 1,285 219* 17.0%*
123 | Genoa Italy C. Med 1,759 299* 17.0%*
124 | Marseilles/Fos France France 953 162* 17.0%*
125 | Barcelona Spain W. Med 1,948 332* 17.0%*
126 | Valencia Spain W. Med 4,207 2,156 51.2%
127 | Algeciras Spain W. Med 2,810 2,626 93.4%
128 | Felixstowe UK United Kingdom 3,400 408* 12.0%*
129 | London (Tilbury)! ™}y United Kingdom 4247 B1x | 12.0%*
Thamesport
130 | Southampton UK United Kingdom 1,540 185* 12.0%*
131 | Liverpool UK United Kingdom 681 82* 12.0%*
132 | Dublin Eire United Kingdom 554 67* 12.0%*
133 | Lisbon Portugal W. Med 513 87* 17.0%*
134 | Bilbao Spain W. Med 531 90* 17.0%*
135 | Bordeaux France France 632 76* 12.0%*
136 | Le Havre France France 2,358 283* 12.0%*
137 | Zeebrugge Belgium N. Europe 2,390 287* 12.0%*
138 | Antwerp Belgium N. Europe 8,468 2,286 27.0%
139 | Rotterdam Netherlands N. Europe 11,146 3,344 30.0%
140 | Bremen/Bremerhaven Germany N. Europe 4,871 2,192 45.0%
141 | Hamburg Germany N. Europe 7,900 2,610 33.0%
142 | Gdansk Poland N. Europe 509 61* 12.0%*
143 | Gothenburg Sweden N. Europe 796 96* 12.0%*
144 | Abidjan Ivory Coast Western Africa 530 149* 28.2%*
145 | Tema Ghana Western Africa 590** 166* 28.2%*
146 | Lagos/Apapa/ Nigeria Western Africa 500** 141* 28.2%*
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Tin Can Island
147 | Cape Town South Africa Southern Africa 697 196* 28.2%*
148 | Durban South Africa Southern Africa 2,529 713* 28.2%*
149 | Mombasa Kenya Kenya 696 196* 28.2%*
150 | Djibouti Djibouti Other East Africa 600 169* 28.2%*
151 | Brisbhane Australia Australia 929 62* 6.7%*
152 | Sydney Australia Australia 2,020 135* 6.7%*
153 | Melbourne Australia Australia 2,322 155* 6.7%*
154 | Fremantle Australia Australia 583 39* 6.7%*
155 | Auckland New Zealand New Zealand 894 60* 6.7%*
156 | Tauranga New Zealand | New Zealand 591 39* 6.7%*

* estimated based on the average transhipment rate by region shown in Drewry Maritime Research (2011)
**Authors’ estimation
*** COCATRAM,

D.2.7 BLEESRY FTO—T DIERR

D.21 TRR7=E B | M EEER Y T —2 X MDS 7 — X ZHSWTERENS (X D.37
L), MDS T —HZ _X—2AnBE, FHU A MES Ry hT—Z BT TR, M v,
(/v B EEF v 80T ¢ cap, (TEU/ME) | SEMUHEIE freq, (B14F) 72 EOFHRH AT AHE
bbb, FIWEEREREL (1Y) I2onTiE, B (2010) OfiE4 b LIcEET 5,

PIFIZ, 2y NUY—IHERIZHT-VHEETRE NIV T3,

(1) 19—ERT2ELERCBEBICHET 554 OMREKL

FWIETFOBEREMEET A7, —oDOY—E AT 2L ER UEBICHETAHEATEH, ¥
D.38 [T/~ 918 V) FEIA - fafiH] - ﬁﬁjyaﬁ%ﬁ_mﬁﬁé

T
ll\ 1

T
m” || Port Layer of CarrlerV

ID38@L%L#7%7w B DRy MU —7HE(2)
- 19— xT2RELEFRUEBEICTET 256
(source: Shibasaki, et al., 2013)

(2) VEDDH—ERMN2DOULDORBIZHMNZGE

WL OO EM T — B R kwfi\ﬁ%%ﬁZOuL K nNT 5 —AnH 5, 2O X
I 7RIRBUIE, FRICF BRI E NN RB O IR IC IR O NS, 2O X9 eh—ERITE
F53y U= EK D39 1T, ZOEA. #—HXﬁEKOwT%\%ﬁ%mﬁM
T OIS U CRETL2HERN DD, T7hbH, —DOEMY—EAD 72 T—EOMAI L
MEFBEL72WVHEE (K D.39 o Portb, ¢, d) (2BWTIX, T X TOMINTFETL2HEEL D
EMERAEL 25720, 25 OHE THIEI L S5 EWITHOW T, BN 5 B 2%
ﬁféb%#kéo::fi WMEHRIZB T D WENY 7 OprEREfE] (D.9X) 2BV T, LT
IREND L) BN B ZBET 5, 7ok, —DOEMI —EAD T oML
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DEELARWVWEEICB D THEAAENIEWICHOWTIE, D8)RITRENDHEY . YiZikick
D EMBEE N RN D BB I TN D,

tJ&)zTua+l~YH- 1 ! (D.9)
2 freq, freq,

Z I T freqy: UZMEOTEEL Sy (bbb, X D.39 D Portats L WVe) (21T 5 IEMAEE
TH D,

| —|
Port c

d

Port a ' Port b

X D.39 ¥ Lt 7 BT MIBIT LRy MU — 7K (3)
- 1 OOV —EAT2OU LORKNEFET DHE
(source: Shibasaki, et al., 2013)

D28 ELEEY IJETILOHIER
(1) FE/SS A —Z DHEHER

KUY TETIUTIRHEIZES T2 2 OORMNRNT A= DL, b2 G5 A TWNDH, ZNHRHNT X —
2V FEEY T ETFALOERTHS Ty FTEMEOFBEENBIRICRE S L<E9 &
INTHEEEIND, T72bb,

mg 7' = p;(ﬁp - Rp)2 (D.28)

ZIZT7 BB, p B, P BT v 7k (Drewry Maritime Research @ k7 2
v T RICBE SN D EE) ORA. Ryt FI UV TERER R, P T U Yy TROET
NEFHETH %,

RHRT A =X OHEEFEE LTL, &AM FEZHWS, BB 20— Ry & AT
RDODLDOITHELN=D FK3T A —F BN LS E T2 O BBEKOE{LEGRTH &
WCE VBT ERET D, K50 EOMYIELFRIZED, f/XT A—21T b1=2.309, b2=
1.017 LHEE STz, HEE ST/ T A—&IE, b2 11U <, IRHEBIE D I RITIZIZ el
THZE, o, HFEEN 100%0 & X%, IRMEC X > GBS H AT 2 R 2 E b G
DO 2f%) LVEHETRELRD I EIRBREIND,

(2) UWERDHER

Q) THEE LT T A= FICESEET NMNHG A EIT o7z, 50296 Vo 27 2 H(43 51y bU
— 7 BT R0 L 1 R & FHEFRX Intel(R) Core(TM) i5-2520M CPU (2x2.50 GHz)
400 GBRAM @/ — k PC M\ T 90-120 MREE TH -7, IKE (HFHROV 7 7o —Dik
ZETFM) %X D40 IR T, 10 [FRREOMY K LEHREICE Y, EEN 10° 2 TS Xk Hick
Do 1Z U THIEIFHE & ORAZEMN 10° %2 Tl 728 (F72b b, 11 [FIH Of 0 K UFH5H ETHE)
DY 7 T7a—0EREZK DA AT, ZILHORER EFHRRFFEOFERREWIT LY | PR
ERMEL LTI 2 AT L 8T 5,
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New link flow (mil. teu)

Convergence rate
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Previous link flow (mil. teu)
a) Convergence rate for each iteration b) Link flow change around judgment
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X D.40 E7 /LEHR O HRI

B) ETILOBEHRM

FFERT A= LINKEHFOLLETO FEN Ty THIIBITS T 0y y TROFERME
EETNAHEFHMEDO LI Z X DAL IZRT, KLY, WS O00#ZRTIX, TEEICBITS T
Uy TRIIMMRAEHRE I TWA L TE 5,

S FREE & HEEHMEDTRBEN KR E VWOIFHE - #HEERTH H, FREMEIE 7T0%RE & STy
LKL, HERF SN b T oy y TRIIE e ThH o, T, EERICHFERT LI —E 2D
LSBT 4 —F—MTHY., TETMIEGEN TRV ENRRROFERE LTEZOND,
T, FWICBIT A EBMEEHFEO AR L RKE N, ZIITEEBLE L UL Ty 7 THDIC
Hb 5P FHROFEBRMEICBOCUIHRHIZ N7 vy TN TN SICHERT S H 0
b5,

Model estimated
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D3/ \BFF—LETOIA VR EA—RURE

ZOMEBIZBNT, BFE T — LT SRFETF— L LT, EBRE/REE~DA X B2 — KD
A ZAT T,

TNRE T — MTERIEE RS AL — X — | i, RS L O A U X B — %
CCHERRE LD I 2= —a VOBEBEZIE L, = /LH 08 RLSCJERLE OIS 3 E
L CWDARE - BEAICOW T OB ERD T, £2. B REF— o203, BT o8~
RIERAEATTHLE L BT, A X a—DFETHIEICOWTERI LR TX-,

BHIZBITL T T~ T KOaxF Y HOPFEIZBNTL, B/ NRETF— LI H SldGHE %
T, WWBEHESCH XL —F =L DT RA MRV AT T2, A 07 Ea—RIZBWTHED
WCHERIL, A ¥ Ea—d8H EIHBICE R ZIT T,

Survey of Ports
Port/Terminal
Interview Items
1. Port facility
2. Port operation
3. Other
-Empresa Nacional Portuaria, San Lorenzo (ENP), Hondulas
-Comision Portuaria Nacional Guatemala(CPN), Guatemala
-Empresa Portuaria Quetzal, Guatemala
- The Costa Rican Institute of Pacific ports (INCOP), Costa Rica
-Sociedad Portuaria de Caldera (SPC),S.A./Sociedad Portuaria Granelera de Caldera(SPGC),S.A.
Costa Rica
-Junta de Administracion Portuaria y de Desarrollo Economico de la Vertiente Atlantica
(JAPDEVA) Moin/Limon, Costa Rica
-Ministry of Public Work and Transport (MOPT) , Costa Rica

No.1
Date/City 18 April, 2013 / San Lorenzo, Hondulas
Category Port Management Body
Agency/Company | Empresa Nacional Portuaria, San Lorenzo (ENP), Honduras
Interviewee Ms. Manuel de Jesus Alvarez, Port Superintendent

(sanlorenzo@seposa.com (504)2781-2336)

JICA study team Mr. Takashi Kadono, Mr. Tatsuyuki Shishido,Dr. Ryuichi Shibasaki,
Mr.Tadahiko Kawada.Mr.Takayuki lijima

Ms. Patricia Callejas, Ms. Andrea Castillo
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No.2

Date/City 13 August, 2013 / Guatemala City, Guatemala

Category Port Management Body

Name Comision Portuaria Nacional Guatemala(CPN)
Interviewee Mr.Juan Estuardo Contreras Aleman, Director Ejecutivo

Licda. Ana Lorena Rabbe , Asesor Especializado
Tel:+502-2419-4800, Fax:+502-2360-5457
E-mail: jcontreras@cpn.gob.gt

JICA study team

Mr. Takashi Kadono, ,Dr. Ryuichi Shibasaki,Mr.Takayuki lijima
Ms. Patricia Callejas

No.3
Date/City 14 August, 2013 / Guatemala City, Guatemala
Category Port Operator
Name Empresa Portuaria Quetzal
Interviewee Lic. Allan Marroquin Castillo, interventor

Mr.Julio Rolando Sandoval Cano, sub interventor
Tel:+502-2312-5003, Fax:+502-2361-1327
E-mail:allan.marroguin@puerto-quetzal.com

JICA study team

Mr. Takashi Kadono, Dr. Ryuichi Shibasaki,Mr.Takayuki lijima
Ms. Patricia Callejas
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No.4

Date/City 20 August, 2013 / Caldera Costa Rica

Category Port Authority

Name The Costa Rican Institute of Pacific ports (INCOP)

Interviewee Ing. Luis Antonio Rojas Viquez, Secretario Fiscalizador de Concesiones

(506)-2634-9136
Email: Irojas@incop.go.cr

JICA study team

Mr. Takashi Kadono, Mr. Tatsuyuki Shishido, Mr.Tadahiko Kawada.
Ms. Marta Eugenia Canales

No.5
Date/City 20 August, 2013 / Caldera Costa Rica
Category Port Operator
Name Sociedad Portuaria de Caldera (SPC),S.A.
Sociedad Portuaria Granelera de Caldera(SPGC), S.A.
Interviewee Juan Carlos Mora Perez, Gerente de Operaciones

+506-2534-9500, Cel: +506-8340-2851, Fax: +506-2634-4595
E-mail: j.more@spcaldera.com

JICA study team

Mr. Takashi Kadono, Mr. Tatsuyuki Shishido, Mr.Tadahiko Kawada.
Ms. Marta Eugenia Canales

No.6
Date/City 20 August, 2013 / Caldera Costa Rica
Category Port Management Body
Name Junta de Administracion Portuaria y de Desarrollo Economico de la Vertiente
Atlantica (JAPDEVA)
Interviewee Lic Karla Piedra Alfao,

Tel (506)2799-0366, Fax(506) 2758-3229
E-mail: kpiedra@japdeve.go.cr

JICA study team

Mr. Takashi Kadono, Mr. Tatsuyuki Shishido, Mr.Tadahiko Kawada.
Ms. Marta Eugenia Canales

No.7
Date/City 21 August, 2013 / San Jose Costa Rica
Category Ministry
Name Ministry of Public Work and Transport (MOPT)
Interviewee Gilberto Rodriguez Pacheco,

Direccion de Infraestructura, Divisién Maritima Portuaria MOPT
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Phone: (506) 2233-5022

Email: Gilberto.rodriguez@gmail.com

Ing. Diego Led Obando

506-2233-5022, fax 506-2255-3854, cel: 506-8895-5945
dlealoba@mopt.go.cr topografialeal@gmail.com

JICA study team Mr. Takashi Kadono, Mr. Tatsuyuki Shishido, Mr.Tadahiko Kawada.

Ms. Marta Eugenia Canales

Interviews with Shipping Agent

Interview Items
1. Present shipping service
2. Ships deployment and container business
3.Views on container service in CA
4. On the port of La Union
5. Container transportation business in CA in future

El Salvador
-Shipping agent (NYK)
-Shipping agent (Hapag-Lloyd)
-Shipping agent (CMA-SGM)
-Shipping agent (Evergreen)
-Shipping Agent (Maersk)
-Shipping Agent (APL)
-Shipping agent (CCNI)
-Shipping agent (Mediterranean Shipping Company EIl Salvador)
-Shipping agent (CSAV )
-Shipping agent (China Shipping)
-Shipping agent (Mediterranean Shipping Co. El Salvador, S.A. de C.V)

-Shipping Agent (Crowley Liner Service Inc.)

Neighboring Country
Guatemala (Guatemala)
-Shipping Agent (Hamburg Sud )
San Jose (Costa Rica)
- Feeder Carrier in CA Region (X-press Feeder)

No.8
Date/City 15 April ,2013 / San Salvador
Category Shipping agent
Company Compania Mercantil International, S.A. de C.V. (Agent of NYK)
(www.comisasal.com)
Interviewee Mr. Jose Ricardo Cruz, Gerente de Linea
(ricardo.cruz@comisasal.com Tel: 503-2206-5400)
JICA study Mr. Takashi Kadono, Mr. Tatsuyuki Shishido,Dr. Ryuichi Shibasaki,
team Mr.Tadahiko Kawada.Mr.Takayuki lijima
Ms. Marta Eugenia Canales, Ms. Andrea Castillo
No.9
Date/City 16 April, 2013 / San Salvador
Category Shipping Agent
Company Transmares(Agent of Hapag-Lloyd)
Interviewee Heinz Ballhaus, President
(Heinz.ballhaus@transmaressal.com)
Study team Dr. Ryuichi Shibasaki,Mr.Takayuki lijima
Ms. Marta Eugenia Canales, Mr. Alan Castillo
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No.10

Date/City 16 April, 2013 / San Salvador

Category Shipping agent

Company Transcontinental El Salvador, S.A. de C.V. (Agent of CMA-CGM)

Interviewee Julio Cesar FIGUEROA (Operation Manager)
(Julio.figueroa@transcontinentalsal.com)

Study team Dr. Ryuichi Shibasaki,Mr.Takayuki lijima

No.11

Date/ City 16 April ,2013/ San Salvador

Category Shipping agent (Evergreen)

Company Maritime Investments, LLC
OMARSA

Interviewee Mr.Alex Sagrera, Maritime Investments, LLC
(asagrera@cargo.com.sv)
Mr.Ernesto Moreno, OMARSA
(emoreno@gruporemor.com.sv)

Study team Dr. Ryuichi Shibasaki,Mr.Takayuki lijima
Ms. Marta Eugenia Canales, Mr. Alan Castillo

No.12

Date/City 29 April ,2013 / San Salvador

Category Shipping Agent

Company Aimar de El Salvador, S.A de C.V. (Agent of APL)

Interviewee Mr. Amedeo E. Molina Monterrosa
(amadeo-molina@aimargroup.com , 503-2209-7900)
Mrs. Maritza de Canizales, APL Customer Service
(Maritza-canizales@aimargroup.com Cel: 7860-8727 )

JICA study Mr. Takashi Kadono, Mr.Tadahiko Kawada.Mr.Takayuki lijima

team Ms. Marta Eugenia Canales, Ms. Patricia Callejas
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No.13

Date/City 02 May, 2013 / San Salvador
Category Shipping Agent
Company Maersk El Salvador, S.A. de C.V.
Interviewee Mr. Miguel.lraheta
Miguel.lraheta@apmterminals.com<Miguel.lraheta@apmterminals.com>;
JICA study Mr. Takashi Kadono, Mr. Tatsuyuki Shishido,Mr.Tadahiko Kawada.
team Mr.Takayuki lijima
Ms. Marta Eugenia Canales, Ms. Patricia Callejas, Mr. Alan Castillo,
No.14
Date/City 13 August ,2013 /Guatemala
Category Shipping Agent
Company Hamburg Sud Guatemala, S.A.
Interviewee Mr. Victor Monroy, Gerente General
Tel: 2375-7513
JICA study Mr. Takashi Kadono, Dr. Ryuichi Shibasaki,Mr.Takayuki lijima
team Ms. Patricia Callejas
No.15
Date/City 14 August ,2013 / San Salvador
Category Shipping Agent
Company REMASUR, S.A. de C.V. (Agent of CCNI)
Interviewee Mr. Milton Guillen,General Manager
Tel: (503)2452-5117
JICA study Mr. Tatsuyuki Shishido, Mr.Tadahiko Kawada.
team Ms. Marta Eugenia Canales
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No.16

Date/City 20 August ,2013 / San Salvador
Category Shipping Agent
Company Compafiia Sudamericana de Vapores - CSAV SERMARSA (Agent of CSAV)
Interviewee Mr. Oscar Valladares ,Line Manager
Tel:(503) 2239-4399
JICA study Dr. Ryuichi Shibasaki,Mr.Takayuki lijima
team Ms. Patricia Callejas
No.17
Date/City 20 August ,2013 / San Salvador
Category Shipping Agent
Company REMARSA de C.V. (Agent of China Shipping)
Interviewee Lic. Jaime Vasquez,Operations Manager
Tel:(503) 2206-5555
JICA study Dr. Ryuichi Shibasaki,Mr.Takayuki lijima
team Ms. Patricia Callejas
No.18
Date/City 20 August ,2013 / San Jose Costa Rica
Category Shipping Agent
Company MARINSA ILG LOGISTICS S.A. (Agent of X-PRESS FEEDERS)
Interviewee Mr. Jorge Cayasso,Port Operations
Tel. (506) 2758-4170
JICA study Mr. Takashi Kadono, Mr. Tatsuyuki Shishido, Mr.Tadahiko Kawada.
team Ms. Marta Eugenia Canales
No.19
Date/City 26 August ,2013 / San Salvador
Category Shipping Agent
Company Mediterranean Shipping Co. El Salvador, S.A. de C.V
Interviewee Abel Sandoval,General Manager
Tel. (503)2520-2200
JICA study Dr. Ryuichi Shibasaki,Mr.Takayuki lijima
team Ms. Marta Eugenia Canales
No.20
Date/City 28 August ,2013 / San Salvador
Category Shipping Agent
Company Crowley Liner Services Inc.
Interviewee Jose Mario Quinteros, General Manager
Tel. (503)2297-0055
JICA study Dr. Ryuichi Shibasaki,Mr.Takayuki lijima
team Ms. Marta Eugenia Canales
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Agency etc.

Customs

Interview Items

3. Others

1. Necessary Procedures at the Border
2. Required Times for Clealance

- Aduana of El Salvador at Amatillo
- Aduana of Hondulas at Amatillo

No.21
Date/City 19 April, 2013 / Amatillo
Category Customs
Agency/Company
Interviewee Mr. Fernundo Urbina, Coordinator for the Eastern Area)

(fernundo.utbina@mbh.gob.sv,)
Mr. Jore Eids Perez, Head of Office
(edis.perz@mh.gob.sv)

JICA study team

Mr. Takashi Kadono, Mr. Tatsuyuki Shishido,Dr. Ryuichi Shibasaki,
Mr.Tadahiko Kawada.Mr.Takayuki lijima

Ms. Patricia Callejas, Ms. Andrea Castillo

No.22
Date/City 19 April, 2013 / Amatillo
Category Customs
Agency/Company | Aduana El Amatillo
Interviewee Ms. Milgian S. Andino C, Administradora Aduana ElI Amatillo-HN

(mandino@dei.gob.hn)

JICA study team

Mr. Takashi Kadono, Mr. Tatsuyuki Shishido,Dr. Ryuichi Shibasaki,
Mr.Tadahiko Kawada.Mr.Takayuki lijima

Ms. Patricia Callejas, Ms. Andrea Castillo
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Other Agencies

Interview Items
1. Socio-economic situations of El Salvador
2. Outline of ports in CA
3. Statistics of Transportation in EI Salvador and CA

4. Others
- PROESA (Export and Investment Promotion Agency of El Salvador, Government of El
Salvador)
- Transportation Association
No.23
Date/City 15 April, 2013 / San Salvador
Category Agency of promotion and investment
Agency/Company | PROESA
Interviewee Mr. Miguel Mejia Linares, Asesor de Promocion de Inversions

(mmejia@proesa.gov.sv Cell: 03-7802-6583)

JICA study team | Mr. Takashi Kadono, Mr. Tatsuyuki Shishido,Mr.Tadahiko Kawada.
Mr.Takayuki lijima
Ms. Marta Eugenia Canales, Mr. Alan Castillo,

No.24
Date/City 2 May, 2013 / San Salvador
Category Transportation Association
Agency/Company | Transportation Association
Interviewee Mr.Jng David Lapin(Leo’s ,S.A.DE C.V. :General manager)

Ms.Robert Alberto Rivas(Carflo,S.A.de C.V. :President)

JICA study team Mr. Takashi Kadono, Mr. Tatsuyuki Shishido,Mr.Tadahiko Kawada.
Mr.Takayuki lijima

Ms. Patricia Callejas,Ms. Marta Eugenia Canales, Mr. Alan Castillo,
= = eSS W
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Shipper

Shipper

Interview Items
1. Business environment (commodity, logistics etc.)
2. Use of La Union Port

3. Other
Agrolibano (Melon Production and Export)
No.25

Date/City 17 April, 2013 / San Lorenzo, Hondulas

Category Shipper (Melon Production.Export)

Company Agrolibano
(www.grupocassa.com)

Interviewee Mr. Rene Navas, Importaciones Cadena de Abastecimiento
(renenavas@agrolibano.com Cell: 504-9495-4206)

JICA study Mr. Takashi Kadono, Mr. Tatsuyuki Shishido,Dr. Ryuichi Shibasaki,

team Mr.Tadahiko Kawada.Mr.Takayuki lijima

Ms. Patricia Callejas, Ms. Andrea Castillo

——
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D4 MMFAEETILOHEI QOIS LFRY=LTI

D.4.1 #IE & L UHTIR

BLRIZ BT Dt 04TE) (2010 45 5 ARESOWE Ea > 7 gk ry U —72) 1%, 8.5.1 Tk
RELINCMDS 7 —F _X—RA LV ER &b, i kol Lo o7 gk y hU—27 1%,
9.2.2Q@) ik R HIEIC K> TEREN D, ZNHDOxRy NU—21%, EnETha T Ewid
TETIASATIE I, 9.2.3(1) Tl A7 HAEIZHE, BLEMICR Yy T =T BNLT 5008 5

AANX )

=D

LENENOT DU My FsFHIES LD,

a T T EMELET VX Fortran 12K > T e /7 A& TEDY  Fortran 7’1 7 F LRE
ITARERREED M TH D, Fortran 7 7V r— a7 e LT, BABRETHD
Absoft Pro Fortran ver 9.0 Z #4539 %, F 7=, CPU MM FHHERFMIZERE T 5 O TEitEREs
PC AT L& L, 7272, O/ — XY aETH, ATV —RARELTE
ZWRTFET 0 7T ADOFEITILARETH D,

D42 OIS LICEFEND T 74 IILOBE

£ alb—3 g UAEKR (2010, 2020, 2030 DE4AE) iz, PC Eo7Fu 75 AHT7 40
HICEENDERE T 7 ANV &K D28IIRT, L D7 7 A NVIEFELEBETH D,

T _XTD Fortran 7’1 77 Md, O FHIIRSINDA NNy F 7740 (gui 77 A/V) O

PicaEhTnsd GEMIE D43 T

i) o LT TEBEADNT 7 A VOB SN TR~ND,

# D28 TSI LT ANTIIEENDIRET ALK
Ny FT7AN, Tl T8 ANNIT—F2T74L)

Yial 2010 I ab—vary 2020 I ab—var | 2030V Iab—Ta

—va Y

FIR

butch project.gui project_2020.gui project_2030.gui

file

fortran main.f90 main_2020.f90 main_2030.f90

files carr_main.f90 carr_main.f90 carr_main.f90
carr_sub.f90 carr_sub.f90 carr_sub.f90
carr_all_not.f90 carr_all_not.f90 carr_all_not.f90
shpr_main.f90 shpr_main.f90 shpr_main.f90
shpr_dial_ass.f90 shpr_dial_ass.f90 shpr_dial_ass.f90
derase.f90 derase.f90 derase.f90
NW_info.inc NW_info.inc NW_info.inc
NW_size.inc NW_size.inc NW_size.inc

input IONAME.dat IONAME?2020.dat IONAME2030.dat

data BasicInfo(163r@164p@28g). | Basicinfo(163r@164p@28g). | Basicinfo(163r@164p@28g).

files dat dat dat

(default | unkown_parameter.dat unkown_parameter.dat unkown_parameter.dat

settings) reg_o0d10(163r).csv reg_od20(163r).csv reg_od30(163r).csv
mar_od10(164p@28g).csv mar_0d20(164p@28g).csv mar_od30(164p@28g).csv
port10(164p).csv port20(164p).csv port30(164p).csv
plength(164p).csv plength(164p).csv plength(164p).csv
panama_dummy(164p).csv panama_dummy/(164p).csv panama_dummy(164p).csv
suez_dummy/(164p).csv suez_dummy(164p).csv suez_dummy/(164p).csv
mds_route052010(164p@28g) | mds_route052010(164p@28g) | mds_route052010(164p@289)
.CSV S20.csv S30.csv
landnw_CA(6r@7p).csv landnw_CA(6r@7p).csv landnw_CA(6r@7p).csv
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(1) IONAME 7 7 1 JL

“IONAME.dat” 7 7 A /v (£7=1%. "IONAME2020.dat” % L < 1Z"IONAME2030.dat”~7 7 A
) E, B Ial— gl b\“(]\iﬂ“5774’/1/0> BT 7 ANTHY ., (LI THH
THTRXRCTOANT 7 ANLDY A K E/2> TS, ”IONAME.dat””7 7 A LDV > 7% LI T
R, FILWANTZ 7 A NVEER LGS, BBEOANT 7 7 ANV 4 EEZHZ D,

# D.29 IONAME 7 7 A /L ORNEHI (“IONAME.dat”)
BasicInfo(163r@164p@28g).dat ! BasicInfo file
unkown_parameter.dat
reg od10(163r).csv ! regional container OD
mar_od10(164p@28g).csv ! maritime container OD by shipping company
port10(164p).csv ! port data
plength(164p).csv
panama_dummy(164p).csv
suez_dummy(164p).csv
mds_route052010(164p@28g).csv
landnw_CA(6r@7p).csv

(2) Basicinfo 771 JL

“BasicInfo(**r@**p@**g).dat”~ 7 A /L (**|TIZENENEENRAD) (T, TET VDY — 8,
BB, MHER EE2HET D77 AV ThD, —EMREINET LV ETYI 2L —v g Uit
BETOHEICIE, INOOBEEZZEZ HZMENEL D Z LITIT LA ER,

T 7 A NDENT, 2T T EWELYE TV gAY T T LV OBUR S BT D S
L SN TWD, EHL0ET AL, MR LFERSO EREE ., SHESNZY V7 7u—0
*B;EJHUODnJr TG L o E T IR F'a?]?”éfa’ﬁ{ﬁ@20@?aﬁ% REL, Ebbh—HEiz L

= (EBRMEICET D0, BEE TRISD) LBAICHELZFT LU Z Lo TnD, ZILHDOHE
%i%{ﬂzét“t;ﬁm\ FHERER & 2y 2R o % L— RA7NELD (72 20E, FHERR oM

ZBRT X, +oRIRICESZ2WREEENAELT ) |

# D.30 Basiclnfo 7 7 1 /L O N %AF(“Basicinfo(163r@164p@28g).dat”)

163 ! number of zone (region)

164 ! number of port

28 ! number of shipping companies

20 ! limitation number of calculative iteration of maritime shipping submodel
1.0d-3 ! convergence threshold in maritime shipping submodel calculation

5 ! limitation number of calculative iteration of container cargo assignment model
1.0d-2 I convergence threshold in container cargo assignment model calculation

(B) RE/TA =R T7A)L

“unknown_parameter.dat” Ty AL, BT NVHFTRANT A—F L L TH#Fbiriz 3 >R
T A —% (BERUEE vt, 0887 A —% 6, {RPilak O EFRE «) @aﬁﬁfﬁﬁ§ﬁﬂﬁéﬂfb‘5o
T 74V b (FIHENREE) TiX. 8.8.2 TR/ K5I L THIRIZHK B A - L o ITHEFH SN EN
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RH STV D (TRSM) , 8.8.4 TR LTSI, X 9.16 (2~ L7 BERIRBLO A £ 48]
ELEYIa2b—ailBnTid, 2No60REE2EXBZILENS S,

# D.31 RET A —H T 7 A LONERI(“unknown_parameter.dat”)

8.0 !'vt (value of time)
0.01 ! 9 (distribution parameter of stochastic assignment)
0.3 ! a (cross—border coefficient: adjustment parameter on bonded transportation)

(4) Mo >7TF+ 0D 7274 )L

“od##(**r).dat” 7 7 A /v (HHTITERD, ** 12X/ — BN AND) X, 20EIZ BT 5 itk
W=7 EYEREE (=77 0D) @RI Tuv 5, 2010 4E5LK OD O 1ERK
J71E 8.7.1(2), (3) &, 2020 A3 X TN 2030 443k OD OHERF H A1 9.2.2(D) 2 S I iz,

Va2 lb—TarORRERDIBOREIZL > TEMFHFEOEALN 20 EBEINHGAEITIE,
FTI7 4V THEISNTWAELED OD 7 71 /b (“0d10(163r).dat”, “0d20(163r).dat”,
“0d30(163r).dat”) #ZDFEFEHWIULTL V., L, 9.2.3@)2NT/R iz /LY /L N ROVEERH
WHHRE TV ADI I, T 74N N E R DEMEFEEE AT HEMLEND HGEIE, FLn
ANNT7 7 ANERETLZHERD D,

# D.32 Hikfl =27 F OD 7 7 A /L O NEHI(“0d10(163r).dat”)

I | origin region number, — destination region number

0 1 2 3 4 5 6 7 8 9 10

1 0 0 0 0 0 0 64452.7 15197.1 4728.7 11401.0
2 0 0 0 0 0 0 50678.6 11949.4 3718.1 8964.5

3 0 0 0 0 0 0 378447 89233 2776.6 6694.3
4 0 0 0 0 0 0 222450 52451 1632.1 39349
5 0 0 0 0 0 0 37693.7 8887.7 27655 6667.6
6 0 0 0 0 0 0 87264 20576 640.2 1543.6
7 35945.928263.921106.312406.221022.14866.8 0 0 0 324834
8 8475.6 6664.3 4976.6 2925.2 4956.7 11475 0 0 0 7659.2

9 2637.2 2073.6 15485 910.2 15423 3571 O 0 0 2383.2

10 18042.714186.810594.16227.2 10551.92442.8 442544 10434.6 32468 O

(5) it oM =75 0D 77 A v

“od#tt(**p@**g).dat” 7 7 A /v (HHHZITHIRDS, ** | TITHEEEE L OMHEIAD) 1. 2084#
FIZBT 2t Z & o Ea 7 EYEFEE (AR =277 0D) qes O gk ST
5o 8811 THBRZX I, K77 A /IO K LFHEDOE 1 HIEFHE TOLNEL 2D,

# D.33 MBI L= 7 F 0D 7 7 A L O H(“od10(164p@28g).dat”)

! | export port number, — import port number
! Group A (Maersk)

0 1 2 3 4 5 6 7 8 9 10
1 0 0 0 0 0 0 2717.9 14659 3002 72238
2 0 0 0 0 0 0 10260.65534.2 1133.4 2728.9

D-59



3 0 0 0 0 0 0 5606.7 3024.0 619.3 14911
4 0 0 0 0 0 0 1684.5 908.6 186.1 4480
5 0 0 0 0 0 0 4026.3 2171.7 4448 1070.8
6 0 0 0 0 0 0 1749.4 9436 1932 4653
7 1430.2 5399.3 2950.3 885.9 21175 9206 O 0 0 3903.2
8 770.1 2907.2 1588.6 477.0 1140.2 4957 O 0 0 2101.7

(6) BELEI74IL

“port##(**p).csv’ 7 7 A b HHHTITFERDS, **IITERIBEN AN D) 15, 20HEICIS 1T D451k
DAY — R & A A, FERICET AR, TEU H7- 0 HEEEE NN STV 5, 2010 £
WIHIER EEIL 8.7.2 ™ F 8.39 12, 2020 £ L T8 2030 FE DO HIHARR THIL 9.2.2(2) DK 9.8 (TR L
72180 Th b,

EHIT, #OA 3T, KFEEOHE A TFEIRE, Py TERIRE, T
» FREBMEHICHN S FEEE CHONEND 7T T EENTWAE DD, 2 bhIET R
T EE Y 7T LV ORMNT A —ZHEFHOE T LV HIRMERFHIH WO EETHY >3
al—3a VEMEICBWTEE T A MEITR,

# D.34 BT 7 A L ONEH(“portl0(164p).csv”)

'Port number, Export lead time (hours), Import lead time (hours), Transshipment time (hours),
Handling charge (US$/TEU), Amount of local cargo (TEU/year), Amount of transshipment cargo

(TEU/year), dummy of major hub port

1 48 24 24 100
2 48 24 24 100
3 48 24 24 100
4 48 24 24 100
5 48 24 24 100
58 48 24 24 100
581 60 24 48 117.65
582 60 48 48 73.48
583 48 24 48 65.79
584 60 48 48 64.7
585 168 84 48 58.82
586 48 24 48 100
59 48 24 24 100
60 48 24 24 100
'Manzanillo(Panama)/Cristobal/Colon
61 48 24 48 100
62 48 24 48 64.7
621 60 24 48 64.7

ISt. Tomas de Castilla/Puerto Barrios

2059057.92
1616019.76
1204449.144
712591.5125
1189751.795

3156597.571
155580.5776
104554.421
0

0
46231.95469
115486.5602
153844.1923
343843.234

374074.6639
352820.8168
355619.6169

394493.7678
309612.3318
230759.7452
136525.0137
227943.8883

138200.8982
27752.94075
0

0

0
807.6170337
0
747035.7719
1435418.095

14350.15597
0
85623.68051

0 '"Tokyo

0 'Yokohama
0 'Nagoya

0 'Osaka

0 'Kobe

0 'Lazaro Cardenas
0 'Puerto Quetzal
0 'Acajutla

0 'La Union

0 !'San Lorenzo

0 !'Corinto

0 !'Caldera

1 'Balboa

1

0 'Puerto Limon
0 'Puerto Cortes
0
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(7) BB LERED 7ML

“plength(***p).csv” 7 7 A /L (**|TIIEIBERI AN D) 1%, K HFEHE - BIEER OMAITIEEE (b
A4 U) DUGEEIN TS, ZHHOMEIE, D2.71277 L7 X 912, Toriumi (2010)12 L A HeZHiE
BErHNTWB,

HLYalb—a BN TH IS 28N 256 YakiB NS T3 D s —
ERIZBWT, BATEIXERZICTFET 25 & oMol LIEREZ . Netpas 0 Y 7 b =7
FITHERERZH O CEINT 2 BERH D, (BEHEMIC navigating link THEITIL TV 2RSS
(ZOWTIE, BUEZ AT13 % BT 20

# D.35 ¥ LHUATEEEE Y 7 A L ONER (“plength(164p).csv”)
I | departure port number, — arrival port number
0 1 2 3 4 5 6 7 8 9 10
1 0 16 211 361 357 603 662 742 1020 1163
2 16 0 197 347 343 589 648 728 1006 1149
3 211 197 0 240 236 482 541 621 899 1042
4 361 347 240 0 9 290 349 429 707 850
5 357 343 236 9 0 282 341 421 699 842
6 603 589 482 290 282 0 110 192 483 626
7 662 648 541 349 341 110 0 90 381 524
8 742 728 621 429 421 192 90 0 339 482
9 1020 1006 899 707 699 483 381 339 0 249
10 1163 1149 1042 850 842 626 524 482 249 0

8) NFIFEIT—BLUVRIRXFI—T74)

“panama_dummy(**p).csv” 7 7 A /L3 L Osuez_dummy(**p).csv” 7 7 A /b (RFITIZBERIBEA A
%) 1E, W EEEY T BT MCEENDEHEY 7 ICBWT, 2l F 2 XA T X A
BT 0 E D DOERERMIET HHDOTHDL, b LdbHHFEHE L BIEEEESHAED 7134
GER 2 T A5 AT 1 BB LARWEAIX0 & D, ZOEHRIZE-SE Annex D.2.5 D (D.14)
NTEFSNTZ L DIT, FV 7 OFEMEMEZEH RS, ZNH6D7 7 A /LIHONThH,
Toriumi (2010)iZ Xk A HEFHEE SR 2 HW 5,

# D.36 /X VER[ X I — 7 7 A )L ONEF(“panama_dummy(164p).csv”)

I | departure port number, — arrival port number

0 1 2 3 4 5 6 7 8 9 10

58 0 0 0 0 0 0 0 0 0 0

581 0 0 0 0 0 0 0 0 0 0

582 0 0 0 0 0 0 0 0 0 0

583 0 0 0 0 0 0 0 0 0 0

584 0 0 0 0 0 0 0 0 0 0

585 0 0 0 0 0 0 0 0 0 0

586 0 0 0 0 0 0 0 0 0 0
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99 0
60 1
61 1
62 1
621 1

—_ e - —_ O
—_ e —_ O
—_ e - —_ O
—_ e - —_ O
—_ e - —_ O
—_ e — —_ O
—_ e - —_ O
—_ e - —_ O
—_ e - —_ O

Q) BL@EERYFT—UTF7AI

“mds_route052010(**p@**g).csv” 7 7 A /b (¥*|TIZPIEE I L OWHEN A D) 1d. 2010 4
5 HRER O Lk v MU — 27T 205 GEMSEE, FOME, FHOME R, Sttt ofm
MEEy =7, FHRELE, BERKEZETIOIMBE THLNENCET X I —, FHEEES)
EETEMYP—EAZ LI LD THD, 77400 14THIZIE., 77 A NMIZEEN
LEMY—ERAOREMN T I TN D

By 2 2 b—v a3 B WTIE, RS OB IC TS 52— E X 2 LIS, WL 20D
F—ERZBWT, HHE - REE - AR C ARSI T v A VAR, 9.2108) TR -
VAT, A THETAZ LIk b,

# D.37 M EHE Ry hT—27 7 7 A LONEH (“mds_route052010(164p@28g).csv”)

859 'number of liner service

Iservice No., Service frequency (/year), Average speed (knot), Average vessel capacity (TEU), Share
in capacity of Company A, B, ..., Z, AA, and AB, Number of ports to call at one rotation, Dummy for
multiple routes of a service, Port number to call (1, 2, 3, ... to the number of ports to call at one

rotation)

1 52 239 4190.6 0.0909 0 0 00 7 0 26 21

23 ..

2 52 21.2 660 0 0 0O 0O 4 0 14 5 10

3 52 175 3100 O 0 0O 00 10 0 141 143 138

4 52 10 12915 0 0 0O 0O 3 0 38 41 38

5 26 17 780 0 0 0 00 3 0 38 41 38
6 104 18 1088 O 0 0 0O 4 0 38 33 32

(10) EELEEERY FT—2 TF7 AL

“landnw_CA(6r@7p).csv” 7 7 A /LiZ, K HEK (CA4) (1281 ke it r v U —7 (8.7.4
DK 8.33 2MR) BT AIEHRANELL TV D, FIHPREEDR Y > 7 OAEITRERE - BH, BTk
M- EHITE 840 BLUE 841 IZRiEH SN TS, [ LY — 1 & EBR OE@EIZ >V TIL,
i EY AW TRICHE - EAZMBELTCWD, K774 10D 11THICH, 77 A4 VI
EENDY T ORENTEHINLTND

B RO B RO E HLS C OMBEIRBLOAI e EOBERDA 37 "aev I alb—ya VRS
LDHEE. T AN N OREEELEET DMLERD D,

# D.38 [ELilgkry NU—27 77 A LONEH (“landnw_CA(Br@7p).csv’)
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42 ! Number of land shipping network

! origin/destination region, export/import port, Driving time (hours), Driving
cost (US$/TEU), Border—crossing time (hours), Border—crossing cost
(US$/TEU)

581 581 168 1515 O 0

581 582 3.18 2865 84 380

581 583 7 630 84 380

581 584 803 723 276 641

581 585 11 990 528 958.5

581 62 6.32 5685 192 261

581 621 5 450 0 0

582 581 448 4035 240 278.5

582 582 143 129 0 0

582 583 308 2775 0 0

582 584 413 372 192 261

582 585 708 6375 444 578.5

582 62 6.8 612 192 261

D.43 A5 3 LDETFIE

LR OFEITFIEDH]IZL, Absoft Pro Fortran ver.9.0 3 & O Absoft Developer Tools Interface
R LEEEZ0HITH D,

1) 74 NVFND.gui 7 7 A (B “project.gui”) X 7N U v LTINS ETFS, #£ D.28

ISR LT _RTOT RS T AT 7 AAPEENTVD Z L EHRT 5,

D.42 7w 7T NEATEE O BLEI(L)
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2) YV —/L3—D‘Configure’ - “Set Project Options’ %i%®{R L, ‘Target’# 7 ‘Common Options’
R 7 ZANOOptimize /N— %3 L, ‘Advanced (-O3)72MEIRINTWNWD Z & 2 iERT 5, ]

ONDORRETT Ny 77— REMH L72BIZ, 2OBRPUT 7 U7 S50 THERIRT 20
BN D,

X D.43 7'v 7' Z NFATRHE O BARH(2)

3) WV — /L X—DTools’ - ‘Rebuild All’ ZFIR L, 77 A ILDa L A&7 H, Tl T A
LTI B NDER T GBI S4S% T 0 ST L7 7 ANV E EEXREGFELEZ) Z TR BLT

AU RANEITOMEND D, TS VFETICRSIT 5 L, KMDA44 RSN L H A VT
— ("Build completed") 2RF R D,
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D.44 7w 7T KNFATRIE O BAKH(3)

4) 2 — L3 —DTools’ - ‘Execute’ &I L CT 0 /T LEFITTDH, 70T LORITHERME
SndE, MDASITREND L9720 4> FUNRFRSIND, WHEFHEIL PC OMERESCH RS
Iz K205, BREREDND Z bbb, AR/ T L XE, K D46 ITREND L9
RRoR (I T T LEFTLET VT N OFERR) BiRENRSD,

D.45 7o rZ NETEE O BAKEI(4)

D.46 7o/ TZ NFETEHE O BMAKE(5)
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D44 HAT7 74 ILDE

2L F PR ET LOIA E LT, Y vy (WL - 30 0av7F7a—
C< b, BREISECIB%E S 2 M 8L TECTH S, MIIRIEOHI) 7 7 4 1 & LTI D.39
SR 6507 7 A LBESA TS, UTFTHINS 677 1 LOHAT 7 A LOMEL
BYIT B, ks, T0Y T RAEEET S LT, 2= F—SRADHNT 7 A LERET S Z &
RO BTHARTH 5.,

# D39 TNV FTHESRTWOIHNTZ7ALDY A |
convergence.dat

port_output.dat

port_output2.csv

results_carr.dat

SG_Cost.dat

results_shpr.dat

(1) UIRERHKERICEAT S DT 74 /L (“convergence.dat”)

“convergence.dat”” 7 A Vi, W LR T ET VB IO a T T EYELET VO K
LARIC L DGR EZ Sk L7 7 AV TH D, HABER D40 1ZxT, FCARN 2
Va— Xl ETHHNSNDEHEEL > TWD (X D.46 )

# D.40 PURFEERICBET 5117 7 A4 VO NEEHI(“convergence.dat”)

[teration : 1, Convergence Rate:0.0060528945

Iteration: 2, Convergence Rate:0.0031475926 - - - N

[teration : 3, Convergence Rate:0.0024026071 1 iﬁ@ﬁéﬁ_ TET IV

Iteration: 4, Convergence Rate:0.0016822556 DE 1Y K LUFHE

[teration : 5, Convergence Rate:0.0018827055 — | OF}FE (INER)

[teration : 6, Convergence Rate:0.0016966635 [

Iteration: 7, Convergence Rate:0.0013113089 oV T SRS

;terat?on : g , gonvergence Eateggglglgg;;? EFLOE 1 (A

teration : , onvergence Rate:0. - N BN e

Iteration: 10, Convergence Rate:0.0009678616 VIR LA OB
equilibrium calculation No. 1 is completed. Error rate = 6.010866069519585E-002

Iteration : 1, Convergence Rate:0.0059643401

Iteration: 2 Convergence Rate:0.0030367353 . “ NS

lteration: 3,  Convergence Rate:0.0025519040 i fjﬁﬁ EYTET

Iteration: 4 Convergence Rate:0.0020232198 @?% 2 [l 0 3 LEH5

DA (IR=R)
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(2) BZHIREICET AH AT 7 4L (“port_output.dat’d & U“port_output2.csv”)

“port_output.dat”” 7 A VL, # DALIIRSND L )2, FEEOEE - - b7y
TarT T EMEOHEERATE LI LD THD, FT vy TEMEICONTIL, Mt e
DOHEFHE =T,

“port_output2.csv’ 7 7 A /UL, £ DA2ITRIND X DI, WHIRIOMEZR DT, CA4
FHEIZOWT O A = T T /W EOEEHLHEGHE & | — RO RIZHE T 25 EER L7
HLZbOTHD,

# D.41 EEIREICBET 517 7 A4 L ONEHI(L: “port_output.dat”)
! Port No., Export amount handled in port (TEU/year), Import amount handled in port (TEU/year),
Transshipped amount handled in port (TEU/year), Transshipped amount for each shipping company
A B,C, D, ..
1 844759
2 664227
3 496017

968094
761204
568435

446048 2738 0 4514 32438
417472 121901 9972 20679 5015
85120 173 50 396 O

58 70191 157932 215021 83521 0 O O

581 100406 121405 17246 0 1460 812 O

582 30479 60627 0 O O O O

583 0 0 0 0 0 O O

%84 0 0 0 0 0 0 O

585 13315 39015 3257 3257 0 O O

586 72577 35501 0 O O O O

59 106125 32114 1361823 937398 315717 23427
60 196838 151299 1767354 337885 109550 182100
61 172994 30854 8373 0 0 O O

62 202477 198863 9492 03 0 0 O

621 204162 198253 75750 35272 0 O O

# D.42 PEIEIREIZET 517 7 A L ONEFI(2: “port_output2.csv”)

581
582
983
584
585
62

621

95820.13081
32054.6965
0 0

0 0
13352.716
203562.4776
206048.9233

115224.8098
67291.90032
0 0

0 0

33529.61927
199032.3734
203061.2102

100405.9245
30479.41202

13314.5915
202476.6193
204162.3969

121405.232
60626.54362

39014.97808
198863.4335
198253.479
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(3) MHDITENZET HHANT 74U (“results_carr.dat’ & U“SG_Cost.dat”)

“results_carr.dat”” 7 £ /Wi, W FEEY 72T LOE Y 7 OFHEMEATEH LD T
b5, BARMIZIE, & D43 IZRsnbd Lo, VorFE e (L) . weEs (G) . St —
EAEE (R) | Ziik (P1) B O EE (P2) O#ER S, Fik (N1) kB L OvusHidE (N2)
D — REZ (FETAVNTORER) | prERs] (T ; K | ME&E (Cap ; TEU) | Y
7 7nu— (X; TEU) | FMEMEE (Freq) . RHMEIC X 28R (CT ; FefE) | —ix1k
#H (G; US$/TEU, ©8&H LB OGE) | @8B% M (C; US$/TEU) | 5 LIKEHE

(FC; US$/TEU) . &A% (CC; USS$/TEU) . i#EE 2 (OC; USS$/TEU) . iE[@fiet (PanamaC
BE OV SuezC ; US$/TEU) EEND, FEEBOFIIL, Annex D2.4 72 E 2SI L7ouy,

“results_carr.dat” 7 7 A VO FTHE I EMAEOFERE Y > 7 3 L OWMHIERIR U o 7 OfER D
IRENTWD, T2l 2I3. R DA ITREND 150DV 7 (V7% 1) 1E Mt A(Maersk)
OB 1 (HEHE) ICBITIEBEY 72K 1L TEY, FERIZ, 2FEDOV 2710 7 — K
LS ) — RETOMMRIRY > 7 SHEHDO Y 7138 ) — Kb D J — R TOfHE
WY 7 H2RLTND,

77 ANDHKN (R DASITRINAHITIE, V735 13777 LK) 1%, &tk - EM
—PRICEENLIFZWBOENY 7 AU v mEIY 7 B L OO R E TofiE
Vo7 DIRIZFEHE I N TWD, 722XV 7 FBFZ13TTT OV »71%, Mt AlIc k- Tt =
NHH—EZ1 (“AAUS-AUS — B R”) OREYIOFHEM TH 595 26 (FLHEE) OERY
JHEFLTWD, FREIC, Vo7& 13718 BXUN137T79 D ) 7 3t ., Y% —bE =R
DEERIZBIT DAY 7 BIOHEHIY > 72K L TCWD, iz, V7&K 13780 DY~
70X, PRI 26 (ElERR) NOEE 21 QREVHEIED X —IF L) ~OfiED v 2R LTS,

COMNT 7 A KD HEUEEAHET B RN — EAOEM LTS T - 1 S
D DT 0 — DB TR, AR 5 2 LI2 k0, FETHES NS =
VTS O Y = T R Y L EEREECH B,

# D.43 Mt OATENCEAT 2 )7 7 A L ONEHI(L: “results_carr.dat”)

G RP1P2N1N2T Cap X Freq CT G C FC CC OC PanamaC SuezC

100000101 100000102 240 0. 1369.2 0. 0. 240 1500 00 00 00 0.0 00
100000101 104 0.01 O0. 837182 0. 0. 0.01 1000 00 00 00 00 00

103 100000102 0.01 0. 487688 0. 0. 0.01 1000 00 00 00 0.0 00
100000201 100000202 24.0 0. 609503 0. 0. 240 1500 00 00 00 0.0 0.0
100000201 204 0.01 0. 1245237 0. 0. 001 1000 00 00 00 00 0.0

G WN =T

10
10
10
10
10

NN = = =
NN = = =

13777 1 1 26 26 100102611 100102612 120 381.0 40303 520 0. 120 001 00 00 0000 00
13778 1 1 26 26 100102611 100002601 0.01 381.0 36854 520 0. 001 001 00 00 00 00 0.0
13779 1 1 26 26 100002602 100102612 840 381.0 00 520 0. 840 00100 00 00 00 00

13780 1 1 26 21 100102612 100102111 16.2 381.0 40303 520 162 244 675 45827 7210 466.9
0.0 0.0

13781 1 1 21 21 100102111 100102112 120 3810 17060 520 0. 120 0.01 00 00 00 0.0 00
13782 1 1 21 21 100102111 100002101 0.01 381.0 23242 520 0. 001 001 00 00 00 00 0.0

“SG_Cost.dat”” 7 A i, W E#EY 7 EF T Lk o Tl LA O AEbY (L
OD 7)) Z iR SN B I OEEICET I ERE#H L-b o TH D, BRI
1. % D44 TR END KO, 2T FEVES T T L O I UEHEEE (IT) | i (PI)
B IO AM (PI) OUEERS 4% - OD <7 2B 1) 2 EMEYmEES (ODflow; TEU) |
PI 7»5 PJ £ TOW ElgiklZds\ T/ & 72 2 s R 2 $2 i3~ 2 it o & S (minG) B IO
Z DA (minUG ; FE) | 2 OMEoER ] & < 5 1.1 520 T Ok o —t
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AR ATRE 2O (numG) | iR 2t (UG ; KR | 8.6.3 M(9)X
7213 8.8.1 (2)2)D(9-2)~(9-c)RUT/R LT FIEIC L D IRAEEE B L OFEE LG0T
AMBHEE L7 PI 26 PJ £ o FHiEE (FM ; US$/TEU) . numG IZh v b I U720
H CY4EE L OD RT7IZBWTHIBIZB AL TWA ER7ZT) O 955 PLvs PJ £ TOWF Eifii
EDRIL 2 A MK E 25 IEOFE S (maxG) B L PZEORF =2 X b (maxMC; US$/TEU) |

BHAED PI 5 PJ £ CTOWE Elgint DR =22~ (MC ; US$/TEU) & E D,

oW T AT P P DA PJ £ TOW FIREREROEE ICHOWTOFER
BEHZLNTE S,

# D.44  ttoATENCBIT D ) 7 7 A L DONEHI(2: "SG_Cost.dat”)

'IT, PI, PJ, ODflow, minG, numG, minUG, UG(company A, ...., AB), FM, maxMC, maxG, MC(company A, ....,
AB)

5 1 1 00 0 28 10E+10 00 .. 00 1.0E+10 00 O 00 .. 0.0

5 1 2 00 13 13 848 8518 .. 1.0E+10 209.2 2093 13 2022 .. 00

5 1 3 00 10 1 587 1177 .. 1.0E+10 629.0 5975 10 3501.6 ... 0.0
5 1 4 00 4 5 1073 2227 .. 1.0E+10 2492 2499 4 3810 .. 0.0
5 1 5 00 9 10 1025 108.0 .. 1.0E+10 3359 3246 9 2487 .. 0.0

(4) FEDITEICET HHAN T 74U (“results_shpr.dat”)

“results_shpr.csv” 7 7 A /ViL, 27 TEVEDET VICEBIT 5% Y 7 OFHEAERZFEH
L72bDThD, BIEMIZIE, £ DASITREIND L H I, Vo rEs (L) | il E 35
V= &G (PUZY) | AW EZITE Y — &5 (PIIZI) . ET VHNOALTHEHT L5 —
RBIOE/ — FES (N1 BELUN2) | k& H (G; US$/TEU) | #kiefi (T ; FffE) |
&8t M (C; US$/TEU) & Ensd,

KEHT7 7 ANMEREL - B85 - LY 7 D350 — TR SN D, BAID/A— bk (F
D.45 ITRENDHBUNTRNTIE, V7 FF 1005 400 £T) X, CAAL#HEITB T3 —
ZI Dl PJ £C, EI3MAEPI 0 OEY — 2 ZJ £ TORE BtV > 7 1B 5 H )
Thb, 22T, CALH#HEDY — FEHIUTO®Y Th b, 7205, 581: /7T~ 7, 582
TIPS BOVHGES, 583 ¢ LY L N ROLPEEL, 584 1 R V2 T AR, 585 =W T T,
62: Ry Va T AIIMET D, 2 HDOFE I, Annex D2 OF D.27 IR S A BB HE S L 13

CHREHIII & £ AL D &0 ) BIRIEIZ S 5 b o) B b EkA o, F7o. BIEE S 621

(B> b b=~R T AT 4=V ¥ /NY A R) (YT 5 — B FIIFE LR (44
WL — 2 B81: /T T~ JIZEEND) , 5% OHUEIZ OV TIE, FE ERE I B8 L=,
V=B FIIEE T R G OWBEERT 5, UERY Y —UREBUIERERE L Y —od 0
163 L7025,

) —FEENIBIOEN2DO F—HZ LT, 3:WuHEk, 4 AW, 5: %Y —, 6: 85
— R END, ZHICED . BV I NRY = BilgHEEE ThE XTI £ A )
HEY = ETEITNHBIRRETCH D, 72L& 21E. £ DASITREINDEPDOY 7 (VD
FF1) Ik B 582 (TH 7 RT) mMbY—r 581 (F75~TF) $TOMAa T FORELR
ik Z £ LTS, FAEkIC, 2&BDV 7 (Vo r7&S2) X, Y—r 581 (IFT7T~F) 7
LUE 82 (T A7 b)) FTCotar TS ol XA RLTWDS, £/2, V7&K S 73
VIR, BB %5 & — B S NE—DV 7 2T 5% ETH D . CA4 EE LIS BV T,
fABE) 72 H (0.01 US$/TEU) - B[ (0.01 hours) 2MEE I TV 5,
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KT 7AND22HD/X— K (& DASITRINAPNIEBNTIE, U 7ES 401 056 728
FC) IIEEE PLICB T 2 AY 7T THD, 72 x1E, Vo r7FEF 4010
YU, B 1 GRS OEgAY 7 THhY, RO 402 FDY 7 IXHE 1 o) 7 T
HbH, ZNHDY 7 Oa R ML, 8.6.1 DE)XLTQ)RUTRLIZL DI, WA Y — R¥ A A
DHNEBEIND (FEAIT 1 0.01 US$/TEU L4E) ., =720, 7h7 hT7#ICB O T,
9.2.22)DD-)AB LVD-NRIT/REND X O ICHEBRESIORRZZBE L, BN 5H R
DIRAET D,

K77 A NVOFZED/S— K (F DASITRSNDHBNZBNTIEH, V7 &S 729 LK) 1%,
i PI s S AP P £ oW Lk ) o 7 12T 5 TH 5, 1LY o 7 Ok
M (T) BLOEEEA (C) 1. B)THRLIE“SG_cost.dat”” 7 A /W& F 31D /Mg s i ]
(minUG) BXOESE (FM) (2—#%7 5,
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# D.45 I EDITENIBET D7 7 A )L ONEBI(“results_shpr.dat”)

'L, PI/ZI, PJ/ZJ, N1, N2,

1
2
3
4
5
6
7
8
9
1

73
74
75
76
71
78
79
401
402
403
404
405
406
729
730
731
732
733
734
735
736

737
738

582
581
583
581
584
581
585
581
62

0 581

W WNDN = = AW WDNDN—= =

[ G G G T G G G ST (L G G —ry

581
582
581
583
581
584
581
585
581

62

W WNDN = = AW WDNDN—= =

— © 00O NOoO G~ WN =

Flow, G, T, C
58204 58106 4346.6 6275 284 4005
58105 58203 8004.1 6275 284 4005
58304 58106 0.0 1001.6 322 7440
58105 58303 0.0 1001.6 322 7440
58404 58106 00 16419 908 9153
58105 58403 00 16419 908 9153
58504 58106 0.0103 26328 1694 12776
58105 58503 2.43E-8 26328 1694 1277.6
6204 58106 20724.1 1158.2 63.9 646.8
58105 6203 20467.3 1158.2 639 646.8
104 106 968094.0567 0.09 0.01 0.01
105 103 844759.0492 0.09 0.01 0.01
204 206 761203.7395 0.09 0.01 0.01
205 203 664226.521 0.09 0.01 0.01
304 306 568435.3021 0.09 0.01 0.01
305 303 496016.7475 0.09 0.01 0.01
404 406 3341244959 0.09 0.01 0.01
101 104 968094.0567 192.01 24 0.01
103 102 844759.0492 384.01 48 0.01
201 204 761203.7395 192.01 24 0.01
203 202 664226.521 384.01 48 0.01
301 304 568435.3021 192.01 24 0.01
303 302 496016.7475 384.01 48 0.01
102 101 0 90000000000 10000000000 10000000000
102 201 0 887.6850209 84.8057914 209.2386897
102 301 0 1098.061542 58.63891103 628.950254
102 401 0 1108.021954 107.3480699 249.2373949
102 501 0 1150.813228 101.8584969 335.9452525
102 601 0 2135.135639 210.4634435 451.428091
102 701 64451.4069 1486.908703 144.7192614 329.1546122
102 801 15196.82578 2256.977825 227.2472807 438.999579
102 901 4728.614508 3460.964824 350.43092 657.5174642
102 1001 11400.92528 2571.349725 258.8945561 500.1932765
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