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PREFACE

In response to a request of the Government of the Republic of Panama, the
Government of Japan took pleasure in conducting a study on the
development of the port of Balboa and entrusted the study to the Japan
International Cooperation Agency (JICA).

JICA sent to Panama a study team headed by Mr. ‘Takao HIROTA,
President of the Overseas Coastal Area Development Institute of Japan
(OCDI), and composed of members from this institute and another
company, Pacific Consultants International (PCI), three times between
May 1996 and March 1997.

The team held discussions with the officials concerned of the Government
of Panama, and conducted ficld surveys at the study area. After the tcam
returned to Japan, further studies were made and the present report was
prepared.

I hope that this xeport will contribute to the promotion of the project and
{o the enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the
Government of the Republic of Panama for the close cooperation they
extended to the team.

June 1997

/{a@/

Kimio FUJITA
President
Japan International Cooperation Agency
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LETTER OF TRANSMITTAL

June 1997
Mr. Kimio FUJITA
President
Japan International Cooperation Agency

Dear Sir,

I have the honor te submit herewith the Final Report for the Study on the
Development Plan of the Port of Balboa in the Republic of Panama.

This report is the outcome of works between March 1996 and June 1997
which included three field surveys. The work was undertaken by the
Overseas Coastal Area Development Institute of Japan (OCDI) and
Pacific Consultants International (PCI) as per the contract with the Japan
International Cooperation Agency (JICA).

Based on the findings of these surveys and utilizing data and information
collected, and along the line of the scope of work which was agreed wpon
by both governments, the report is formulated to cover the following
subjects;

(1) To formulate a masterx plan for the existing port and new terminals for
container cargoes, ete., up to the year 2015

(2) To conduct a feasibility study on a shoxt-term plan up to the year 2005
based on the master plan,

The study shows the importance of the overall development of the Poxrt of
Balboa and its proper administration, management and operation. I
earnestly hope that necessary measures will be taken to implement the
projects and recammendations.

I would like to note that the completion of the study is greatly owed to the
collaboration with APN (Autoridad Portuaria Nacional) and other related
ministries, government agencies, authorities, shipping lines and agents.

I am also greatly indebted to JICA, the Ministry of Foreign Affairs, the
Ministry of Transport and the Embassy of Japan in Panama for giving us
valuable advice and assistance at every step throughout the course of the
study.

‘ours sincerely,

%éw Hirsla

Takao HIROTA
Team Leader for the Study
on the Development Plan of the Port of Balboa
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I BASIC POLICY FOR PORT PLANNING
1.1 Expected Function for the Port

1. The potential traffic demand through the poft of Batboa has been
evaluated based on its strategic location at the Pacific entrance to the Canal and
its proximity to the population center of Panama.

2. The master plan with the target year of 2015 and the short term plan for
2005 including alternatives have been prepared in accordance with the resulting
trafiic projections.

3. Full scale container terminals are to be developed as soon as possible, in
order that the port may realize its potential transshipment demand.
Transshipment will form an important link in the chain of the mar ketmg shategy
of the poxt of Balboa.

4, Based on the above, the possible future functions and services expected at
the port of Balboa can be identified as follows:

1.1.1 Prmcnpal Port for Cargo Handlmg
(1) Principal Port 1'01 Import and Export Cargoes

1 Gateway port for import cargoes for domestic consumption, and export
. cargoes of domestic production in Panama -

5. . - Because of its close proximity to Panana city, which has the largest
population in the countyy with a high density of economic activities, it would be
more economical to handle most impotted consumer goods at the port of Balboa
rather than handling them at the ports of Cristobal, Manzanillo, Coco Solo Norte
and Bahia Las Minas on the Atlantic side (heremaftel rcfcn‘ed to as “ the pmts of
Cristobal”). - - -

2) Complementary terminal services to the ports of Cristobal for containers and
general cargoes to and from the Colon Free Zone

6. The ports of Cristobal will maintain their important position as a
gateway port of the Free Zone. The port of Balboa will also support the activities of
the Free Zone concerning the cargoes such as those impoited from the Far East



and the U.S. west coast.

3) Main and complementary terminal services for containers and general
cargoes to and from the Export Processing Zones

1. The port of Balboa will be the main terminal for the Export Processing
Zones plamed al the Pacific Side. It wil! also support the activities of the Export
Processing Zones located at the Atlantic Side regarding the cargoes mainly
imported fiom or exported to the Far East and the U.S. west coast. The ports of
Cristobal will have a similar relationship with the vespective Export Processing
Zones.

(2) Principal port for the main and feeder line services for transshipment cargoes
to/ from major ports at the Pacific side of Central and South America

8. For the time being, these services would be rather Limited in handling
(ransshipment containers to / from those ports at west coast of Central and South
Anierica from / to the ¥ar East and the U.S. west coast. '

9. Transshipment services for the cargoes among the Far East, U.S. west
coast, U.S. east coast, cast and west coast of Central and South - America east ooast,
and Euwope via tvansit of the present Canal by Panamax vessel or land byidge of
the Isthimus in cooperation with the ports of Cristobal will gradually be expanded
i the future.

10. Transshipment scrvices for the similar cargoes by post-Panamax type
vessel and sea or land bridge of the Isthmus in cooperation with the ports of
Cristobal, will take place by the completion of the third set of locks just after the
target year 2015 of this Study ( see Figare 1-1-1). '

11 Regarding container transshipment services at the port of Balboa, 2 more
coonomical and eflicient way of operation shoutd be adopted to secure the strong
competitive position of the port. The potential advantagé of the port will be
enlarged through the completion of deep water berths eqmpped with high capacnty
gantry cranes for post-Panamax type vossels :
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‘ Figuwre 1-1-1 | Coilbeptual Flow of ’I‘1‘én<:ship1110nl; Services between Main
~ Jines and Main lines / Feed(n lines by Panamax type vessels and I or post- "
Panamax type vessels

1.1.2 Ship Repair and Bunkering Center
(1) Ship Repair and Maintenance Center

12.  Ship repair and maintenance center for the vessels will be another
potential function expected at the poxt of Balboa, in addition to cargo handling.

(2) Bunkering Service Center

13.  Bunkering service center for the vessels passing the Canal or calling the
port of Balboa will be also expected as one of the value-added functions of the port
(the port will be able to take advantage of the Petroleum Free Zone ). More active
and diversified bunkering services including fuel, water, and other ship supplies
wﬂl be nequn'ed to support the mcneased cargo handling activities of the ;)011



1.1.3 Other Major Functions
{1) Calling Port for Cruising Passengef Boats

14. In view of towrist industry promotion, construction and/or improvement of
a new cruise ship terminal is necessary.

(2) Land Use Related to the Port f\ctiﬁties

15. The reverted area around the port of Balboa should be utilized to support
various poit activities and buildings such as warchousing and distribution,
exhibition center, convention center, maritime training center and so on.

1.2 Planning Stage and Development Scenarios for the Port

16. The planning stage shall be divided basicajly into three stages, namely,
urgent stage which will be implemented immediately, short term stage with the
target year of 2005, and long term stage for the year of 2015.

(1) Ungent Stage

17. At the wgent stage, which has already been started, the existing facilities
at Balboa will be rehabilitated so that the terminal can cater to Panamax
container vessels. Basic asswnptions in this stage are;

(@ The basic pattern of cargo flow will be more or less the sane as the present
one. -

@ 'The port will start to serve the vessels operated on main lines with thc feedm
transport for Central and South American west coast after the improvement
of the existing berths (as the tentative container terminal). )

@ Cargoes for consumption in Panama city will continue to be lmported mostly
through the port.

@ The existing piers will begm to magnify the genelal ser\nces mcluclmg thp
repair works, bunkering and miscellancous supplies. The existing facilities
related to the Rodman naval base will be utilized as an oil terminal.



(2) Short term Plan Stage

18. The Short Term Plan Stage { - 2005 ) includes not only a development
plan to meet the demand of the year 20035 but alse includes the improvement plan
in port operation, management and its facilities as well. Basic asswaptions of this
stage are;

(D A new container tevminal along the north shore of the pier 18 ( Diablo ) will be
operated fully and exclusively with concession.

@ The transshipnient containers including those shifiing from the competing
ports on the Pacific side of Central and South America will be handled at the
new container texminal.

@ The port will start to establish its position as a principal pot for
transshipment operation for the Central and South American west coast,
together with the ports of Cristobal and the connecting voad. It will also be
able to receive the post Panamax type of vessels, which can't pass the existing
Canal.

@ The port with the new contaimer terminal will sexve the increasing container
traffic for the Free Zone and the developing Export Processing Zones. '

B At the existing piers, gener: al cargo and bulk cargo other than containerized
cargo will be handled,

(3) Master Plan Stage

19. The Master Plan stage is to foomulate the basic development policy for
long term planning of the project up to the year 2015. This stage is essential as the
basis of the short term planning and hence this stage shall be carried out in
advance of the detailed feasibility study in actual planning works, Throughout the
process of formulating the Master Plan of the project, the possible fuluve
expansion of the project shall always be kept in inind. Basic assumptions of this
stage aie; B

(D The development of a new oontamen termmal may be extended lx,) ond
the present port area. '

@ The port will assurve its position as a major principal port for

" transshipment operation for the lines from / to the ports on the Pacific

side of Central and South America. S :

"~ @ 'The expansion project of the Free Zone and the construction of the Export

- Processing Zones will mostly be completed. The cavgo flow to / from these

~areas through those container terminals at the port will increase



acoordingly. _
@ Construction of the third set of locks with a new canal alignment must be
iitiated.

{4) Post Master Plan Stage

20. As a result of the appropriate expansion of the Canal, post Panamax type
vessels will be in service via the Canal with increased munber of transits. The full
scale services for transshipment operation between main lines and feeder lines
will be realized at both the port of Balboa and the ports of Cristobal.

21. The general scenario just explained above will be employed as a basic
case for the calculation of the project feasibility in this Study.

22 However, events may not develop precisely in the order described above.
Other parties could be interested simultaneously in the new terminal
development, thus port development would take place in a competitive
environment. In this regard, the master plan becomes a practical “ Menu 7 of
various projects for the private developers as well as for the port administrator.
The details will be discussed later.

1.3 Development Sites for Container Terminal

23. ‘I'he basin to which the port planning area belongs is more or less
separated into the east area and the west area by the Canal as shown in Figure 1-
3-1. These Llwo arcas are connecied by only one bridge called the American Bridge.
The existing facilittes of the port gather together on the east side. This side has
been also well developed with Panama city. On the west side, there are the US
Naval Base of Rodman and a huge dump site of flat space, both of which are
supposed to be reverted (o Panama by 2000.

24, The coast line of the cast avea is divided into several areas acoording to
natural and social conditions. The viability of each axea as a construction site fox a
new port, especially for a new full container terminal, is evaluated here, because it
will have a great influence on the other functions of the port. The chavacteristics of
cach area from north {o south are sammarized as follows:

Corozal: The north land area is oocupied by the US military facilitics,
which will be reverted to Panama by 2000. Int the south area, several
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antennas of PCC are located in the field. These aveas could be available for
the port activities if well coordinated. However, thene 1S NO smdﬁcwnt Yoom
for the large vessels on the water side.

- Diablo: The north land arca has been used mainly for the residential
quarter where many PCC workers used to live. On the water side, there is
1o sufficient space for the large vessels. However, a twning basin can be
secwned in the south water area for Panamax type vessels. Around the tidal
swamp arca near the south land, mangroves are grown on a small scale.
These arcas ave in close proximity to the existing port facilities and have
good access to the transport facilities. In particular, the south area is
favorable for a new port construction. Space for at least two continuous full
container berths can be easily secwved by reclamation utilizing the existing
road.

Balboa: Basically, the area just behind the existing piers is narrow. In
addition, there will be no flexibility for the land use with the existing port
facilities. For example, the dry dock with imnmiovable heavy equipment, will
continue to work as one of the important functions of the port as
aforementioned.

Amador: This area 1s being developed as the slrategic center for tourism
by ARL This project includes a cruise ship pier, a recreational manina,
waterfiont prontenades and so on.

Inner Bay: This avea is located in the back side of Amador. The water depth
around the arca is shallow for a full container terminal. In addition, it
might be affected divectly by the current or sediment.

25.  Concerning the coast line of the west area, the characteristics of ecach
divided area are also evaluated and summarized as follows:

Rodman: ~ The existing facilities of the US naval base are utilized for fuel
supply and operation. The related oil tank farm a few kilometers away from
the base was transferred to Panama in 1996, These fac:hhes are expected to
suppmt the port activities. However, it must be noted that these facilities
will require modification to aocommodate the new Canal alignment by 2020.
There is some space for a container. terminal just on the north land side of
existing port facilities of the base. However, suihcxent mom is not secured
foz the lalge vessels on the water side in fmnt of the Canal In ad(htlon af



container terminals arve constructed in this area, their facilities are to be
- temporary and will be removed upon the new Canal construction.

Farfan: - ‘This area has been used for a dump site of the Canal
construction and maintenance, and has become almost flat, This arca will
be suitable not only for a new full container terminal but also the futwe
expansion of other port activities including the industrial complex. A
twning basin can be secured in the water area for Panamax type vessels
even when the new Canal is constructed by 2020. However, it should be
noted that this water area was supposed to be one of the working areas for
the new Canal constiuction. ‘The access road between the cast area and
the west arca separated by the Canal must be strengthened. The existing
American Bridge cannot be expectéd to serve the general traffic demand
afler the year of 2000 even if the approaches to it are widened fiom two
lanes to four lanes. The completion of the Armasjan-Panama supérhigh\my
with a new bridge near the Miraflores locks and/ or the replacement of the
American Bridge 1s necessary.

Kobbe: This avea faces the open sea of the Pacific Ocean. It might be

B affected dirvectly by the cwrent or sediment, and require a Jarge amount of
additional investment to be suitable for the port development. (Note: The
neighboring Amador Causeway was constructed mainly to protect the
Canal from the cwrent or sediment.) =

96.  On the basis of above situation, Site-Diablo and Farfan are chosen as
principal sites for a new port construction. Area Balboa is a supplementary site
utilizing the existing facilities. -

27. -~ However, the priority can be changed if the basic conditions change.
Priovity can be alse influenced by the criteria of the first consideration. Some
examples of eriteria to influence the priority of container berth construction can be
given as follows:

(D} Site-Diablo is more convenient than Site-Balboa to develop the full

container terminal from various points of view. A concesstonamre could

~ choose to invest in Site-Diablo from the beginning, instead of developing

Site-Balboa and Site-Diablo one after another. It would be a more efficient

and strategic way to create and meet the future demand all through the

short term wp to the year of 2005. It would also result in large cost
saviigs.



- (@ The same concessionaire of Site-Diablo or another would get mterested in
Site-Farfan sooner or later because this site has more capacity and
flexibility for the development of the full container terminal than Site-
Diablo, under favorable conditions such as the early arrangement of
access infrastructure. At the same time, it could also meet the unforeseen
future demand more easily. ( In this case, it is desirable not to let the
former ooncessionaire develop Site-Farfan in order that the port
administrator can avoid a monopoly and maintain a competitive
environment.)

28, In this sense, we can call Table 1-3-1 the “Menu” of the Development Plan
for concessionaires prepared on the basis of the Master Plan with the target year
of 2015. The details of the table will be explained in the following chapters.

1.4 Restoration of the old Albrook airport and the New Canal Alignment
4.4.1 Effect of Restoration of the Old Albrook Anport

29. . . The goveinment made an internal decision recently that the Paitilla
airport would be relocated to the old Albrook airport neighboring the port. The
exisling aivport has a 1,500 meter runway. The old Albrook airport has a 2,000
meter rnway: If the regulations on airspace of the airport are styictly applied, the
height of port facilities such as gantry crancs and vessels with high masts avound
the airport could be restricted. ' '
30. The airport is already swrrounded by several mountains and hills with an
altitude of more than 50 meters, which exceeds the height limit of horizontal
swrface. Therefore, the height restriction of Balboa need not be strictly applied. In
case that the Albrook aiport is used as the aiport, APN has to coordinate with
the authorities concerned to enswure flexible application of the regulations.



JoURIUDE OU3 AG POISAPY AI¥NOTIDY 0Q TIIA TRUED DY) SUTNITSUTI] S[O8E0A Y1 ORTC Ing () 10 (V) sannulnTy ATUQ 10U "MOOIGTY 01 POIEIO[IL §T 120X} MOU LY JRY] INED U 3§ H0U
s (£)— () e=(1) DATIBUIDILY ADNIS S UL PIZIBUT WRINOIL BOTTRIUIWDIA JUY 17 Mou
(74 § BOUITST © OPIY DRG] H{Z-+) DUION 010§ D207 '(Z+)7 ClIURALLI (4] +)] T¥QOINET + APIE ULV LUiuad) J2UITIV0D JO JAQUINT i o1 20U
I UCIIBNI¥ATG] [THIDA0)
(UOMINIINLIOY) TRUS MIN AG DTV ( HOOIQTY O UOHEDOMN 1200ITy AQ Pdndagd] )| ( HOOKTY 1 UOIILIOINN 1AMy AQ D3OIYT ) STy
51 oty ‘udtauy
1l HCD JOBRLINUDD
q TOIRUFOR oamng
v udnoun,
Aunsixg vo WA
ATLIQIRS 000y
UL Bty oM
deld wody puir}
UOLIBATRAS]

<Moo
Okl QRO<L|<

1
.._olu.

.. ‘_A.-.»... £ " ...uu.

T i Y
RN le2im 7 i3

_, MN/H_N..\_ : -\ f \Il
ot N .o
ARA :

[ AN

Diablo and Farfan for the Container Terminal

uelg
0 . _1...._ .,-. . ,.v/ ) ...
] [CEEE) (0iqEIq] J B1 ON 401 JO 310y Y3tol oY) Suolw DAER pouig 1Ing (3)
DDURIUL] (TUND DY JO U] 1RdM Y, (1D wady Jumuixar ouq jo qudwaaoaduy (1) -

SOATIBUIDITY /

Table 1-3-1 ‘The Summary of the Evaluation of Site Balboa,

A113012,] FuoWINOAU] 30) FHIZT 4R HEUIWIDT, JUILILOD J0) SIS DATIRUIDIV JO UOIIBIRAT

suOT)ENTEAR IT97} PUE [BUITIS], IOUTBITOY JO Uelg 3usuIdo[aAd(] JO SATIBUINTY



442 Coordintation with the New Canal Construction -

31 It should be borne in mind that the area near Site-Farfan is planned to be
used for the working avea for the new Canal construction. A camp is supposed to
be located on the south side of the ciorent dump site of the Canal, at the foot of the
south hill. A temporary jetty will be constructed on the south coast of the hill, at
the entrance of the Canal. And a placing area is planned along the appmachmg
waterway of the new Canal.

32. ‘As the new Canal is supposed to be operated by the year of 2020, the area
will be very active dwing the construction of the new Canal avound the target
year 2015 of the master plan of this Study. Careful coordination could be required
between the new Canal construction and the projects of this Study. '

__]2___



H DEMAND FORECAST OF PORT TRAFFIC
2.1 Future Projection of Socio-economic Indices
2.1.1 Population

1. A census has been taken every ten years since 1911, According to the
resuldt of the census, the population of Panama has been increasing steadily.

2. The General Control Office of Panama has a projection of population in
the long term.  The population in 2005 and 2015 is assumed according to the

projection and is swummarized in Table 2-1-1.

Table 2-1-1 Projection of Population

2006

Year 1995 2015
Population 2,631,000 3,067,000 3,451,000
Annual Growth 1.4 % 156% 12 %
Rate {1995 - 2015) (1595 - 2005) (2005 - 2015)
Sowree: GCO
2.1.2 Gross Domestic Products (GDP)
3. There is no authorized projection of the GDP in Panama. Therefore, the

future GDP is estimated by a linear regression analysis using the time trend of
the last five years (as high ease) and the last ten'years (as low case). The amual

growth rates of the low case and high case are 2.4% and 5.0%, respectively. The
projection of the GDP is shown in Table 2-1.2. -
Table 2-1-2 Projection of GDP at 1982's Constant Price
Year 1995 (Actual) 2005 2015
GDP at 1982 5,670 7,188 (Low) 9,112 (Low)
Price ' 9,236 {High) 15,045 (High)
(million US$) -
Annual Growth 2.4 % (Low) 2.4 % (Low)
5.0 % (High) 5.0 % (High)

Rate




2.2 Forecast of Domestic Cargo
2.2.1 Macro Forecast

4. Macro forecast of domestic cargo is carried out by a linear vegression
analysis with the GDP in Panama.

5. The past records of the GDP and domestic cargo are shown in Table 2-2-1,
Figare 2-2-1 shows the linear regression analysis between the domestic cargo and
the GDP. In the equation of the figure, x vepresents the GDP in 1982's constant
price, y is the domestic cargo, and R is the conesponding correlation cocfficient.
‘Fhe corvelation is very strong because the cocfficient is very high (R=0.949).

6. Once the regression analysis is caried out, the domestic cargo can be

estimated using the cquation with the GDP.  The forecast of the domestic cargo is
summarized in Table 2-2-2. '

JTable 92.2:1 Past Records of GDP and Domestic Cargo

GDP in 1982| Donmestic

Year Mil. $) [Cargo (lon}
1986 4,667. 1 334, 329
1387 4, 808.2 313, 830
1988 4,175.9 251, 311

| 1989 4, 143.8 216, 153
- 1990 4, 151. 1 313,122
1991 4, 803. 2 386, 642
1992 5,149.9 454, 213
1993 3, 363. 0 499, 971
1994 5, b62. 1 659, 500
1995 5,5670.3 074, 243

Source: Autoridad Portuaria Naciomal (APN)
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Figure 2-2-1 Regression Analysis between Domestic Cargo and GDP
Table 2-2-2 Forccast of Domestic Cargo
Year 1995 . - 2005 . B , 2015
(Actual) | Low Case | HighCase | Low Case | High Case
Domestic
Cargo (ton) | 674,243 | 1,030,000 | 1,574,000 | 1,541,000 | 3,117,000
Annual 4.3% 8.9% 4.1% - 1.1%
(1995-2005) | (1995-2005) | (2005-2015) | (2005-2015)

Growth Rate

2292 Miavo Forecast

7.

Micro forecast of domestie cargo is carried out by types of cargoes, naniely,

bulk cargo (solid and liquid) and general cargo (container and break bulk).

(1) Bulk Cargo

8.

Buik cargo consists of solid bulk and liquid bulk.  According to the past

records of the bulk cargo in 1995, the ratio of export cargo to the total bulk cargo is
only 1%, and the ratio of solid bulk cargo to the total is 85%. Therefore, it is
assumed that the export cargo is omitted (all bulk cargo is imported), and the ratio
of solid bulk and liquid bulk is 85% and 15%, respectively.




9. The past records of the GDP and the domestic bulk carge are shown in
Table 2-2-3. Figwe 2-2-2 shows the lincar regression analysis between the
domestic bulk cargo and the GDP. ‘This correlation is very strong because the
cocfficient is very high (@=0.920). Forccast of the domestic bulk cargo is
swmmarized in Table 2-2-4.

Table 2-2-3 Past Reoords of GDP and Domestic Bulk Cargo

Domeslic
GDP in 1982| Bulk Cargo
Year Mil. § {ton)

1936 4, 667. 1 174, 288
1937 4, 808. 2 181, 616
1988 14,1759 181, 514
1939 4, 143. 8 184, 122
1990 4, 451. 1 230, 896
1991 4,803. 2 268, 845
1992 5 149.9 325, 191
1993 5, 363. 0 353, 322
1994 5 5621 104, 087
1995 5 670. 3 442, 504

Source: Aulondad Portuarla Nacional (APN)
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" Table 2-2-1 ° Forecast of Domestic Butk Cargo

Year 1995 - 2005 - 2015
| (Actwal) | Low Case | High Case | Low Case | High Case
Bulk Carge | , o ,

(ton) 442,604 666,000 1,012,000 991,000 1,993,000
Annual - 4.2% 8.6% - 4.1% 7.0%
Growth Rate -1 (1995-2005) | (1995-2005) | (2005-2015) | (2005-2015)

Solid Bulk : = ' '

ton) | 376,128 | 566000 | sso000 | 842000 | 1,694,000
Liquid Bulk .| . o : - _

(ton) 66,376 100,000 152,000 140,000 - 299,000

(@) General Cargo

10. General cargo consists of container and break bulk caxgoes.  The general
cargo is forecast based on origins and destinations of cargo, namely, local, the
Colon Free Zone, and EPZ around Balboa.  The container and break bulk cavgoes
are estimated tlsmg containerization yatio which is the ratio of contamenzable
cargo to the total geuelal cargo,

1) General Cargo tofﬁ‘mn Local

11. _The general cargo to/from local is forecast by impoit and export cargoes.
The past records of the import cargo and the export cargo are shown in Table 2-2-

12. The inipoxt cargo is forecast i)y a linear ’1‘egi*ébsion analysis with the GDP.
Figwre 2- 2-3 shows the regression analysis (R=0.966) and Table 2-2-6 summarizes
the forecast of the import general cargo to the local.

13, Aoooxdmg to the past records 0[' the export general calgo from the local,

~ the export cargo voluine has been & very small and has no relationship with time or
~ the GDP. 'I‘hemfore the export cargo 1s assumed fo be constant and 20 000 tons
' in 2005 and 2015,

_'__1?_




Table 2-2-5 Past Records of General Cargo to/from Local

GDP in 1982 [mport Export
Year (Mil. $) {General (lon)|General {ton}
1956 4, 667.1 80, 124 22, 610
1987 4, 808. 2 65, 949 15, 555
1988 4, 175. 9 32, 051 - 18, 280
~ 1989 4, 143. 8 38, 394 15, 350
1990 4, 451. 1 44, 881 14, 386
1991 4, 803. 2 63, 343 21, ¥12
1992 5 149.9 35, 8tb 13, 534
1993 5, 363. 0 a3, 737 12, 856
1994 5, 562. 1 120, 881 ib, Hdh
- 1995 5, 670, 117, 820 - 15, 043
Sourcc: Auforidad Portuaria Nacional (APN)
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Figure 2-2-3 Regression Analysis of Import General Cargo to Local

Table 226 Forceastof Impdﬁ General Cargo to Local

Year 1995 2006 - : 2015 -
(Actual) | Low Case | High Case | Low Case | High Case

- Import - o ' _
General (ton) | 117,890 | 202,000 | 315,000 308,000 636,000
Annual b.6% 10.3% . 43% 73%
Growth Rate (1995-2005) | (1995-2005) | (2005-2015) | (2005-2015)




2) General Cargo to/from Colon Free Zone

14. The general cargo of the Colon Free Zone is imported mainly thiough
poris and re-exported to countries in Central and South America. It is indicated
that the general cargo to/from the Colon Free Zone is independent of the social and
economic conditions of Panama. Accordingly, forecast of the cargo is carried out
based ont the productivity of the Free Zone.

15. Productivily is identified as the cargo volume handled per unit area
{ton/hectare). Table 2-2-7 shows the actual productivily of the Free Zone in 1995.
In 2005 and 2015, it is assumed that the productivity of the import and export
eargoes is 420 (ton/ha) and 160 (ton/ha), respectively.

16. Futwe area of the Free Zone is assumed as follows. In 2005, it is
assumed that the areas of Casco Viejo, COFRISA, France Field, and Nuevo de
Enero are already developed and the total area is 260 hectaves. In 2015, it is
assumed that the area of Coco Solito is also developed and the total area is 370
hectares. : - : S

17. Once the productivity and the future area in the zone are set, the general
cargo of the zone can be estimated. 'Table 2-2-8 summarizes the forecast of the
general cargo in the zone.

. Table 227 Productivity of Colon Free Zone (1995)

Cargo Volume | ArcaofFreeZone | - Produetivily -

(ton) (hectaae) - - - {ton‘hectare)
Import Cargo 72,659 174.9 41564
Export Cargo 26,097 174.9 149.2

Source: Administration of Colon Free Zone

Table 22-8 Forecast of General Cargo to/from Colon Free Zone

Import

Export - - - -
General Producti{ General : Producti
_ Cargo Area vity | Cargo | Area vily
Year {ton) (ha} | (ton/ha}] (ton) | <(ha) | (ton/ha)
1995] 72,659 174. 9 415. 4] 26, 097 174.9]  149.2
2005] 109, 200 260. 0 420,0] 3%, 000 260. 0 150. 0
2015] 155, 400 370.0 420. 0] 55, 500 370.0 150. 0
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3) General Cargo to/from EPZ

18, It is possible that a EPZ {Expoxt Processing Zone) like Fort Davis EPZ
will be developed around the port of Balboa in the future. Therefore, general
cargo to/fiom the EPZ awound Balboa is included in the micro forecast of the
domestic general cargo. : :

19. The productivity of the EPZ is estunated according to the actual data of
the Barranquilla EPZ in Colombia. Table 2-2-9 shows the actual productivity of
the Barranquilla. EPZ in 1995. In 2005 and 2015, it is asswmed that the
productivity is 2,000 (ton/ha) for import cargo and 2,600 {ton/ha) for export cargo. -

20. It is expected that the EPZ will start to be developed in the near futwre
and will be completed by 2015. 'Therefore, the future area of the EPZ is assume{i
to be 30 (ha) in 2005 and 100 (ha) in 2015. . -

21, Onoe the producimty and the future-area in the EPZ are set, the general
cargo in the EPZ can be estimated. However, it is necessary to assume what
percentage of the total cargo will come from the p011; of Balboa and what
peroantage of the total will go to the por’r : : - :

22. Acoording to the recent data of the cargo flow in the Colon Free Zone,
about 90% of the import cargo came from nearby ports and about 60% of the
export cargo went to neatby ports, Therefore, it is assumed in 2005 and 2015
that 90% of the import cargo will come from the port of Balboa and 60% of the
export cargo will go to the port. - Table 2-2-10 summarizes the forecast of the
general cargo in the EPZ. .o : :

Table 229 Productivity of Barranquilla EPZ in 1995~

~ Cargo Volume * | AveaofFreeZone |  Productivily

~ (ton) (hectare) (towhectare)
Import Cargo ~ 200,000 . - 100 o 2,000
Export Cargo 250,000 - e 100 1 | 2600

Source: Administration of Banﬁhimjl]a EPZ - -




Table 2.2-10 - Forecast of General Cango toffirom EPZ

'Year : T 1996] z005] %l

[Arca of EPZ (ha} . - . -0 - 30 100
Pxoduct1v1ty of EPZ : :
- NImport (ton/ha) |~ ~ 0] . 2,000 2, 060
; ‘|Export_(ton/ha) ol 2,500] - 2,600
: Cargo Volume of EPZ - : : i .
Import (ion) - 0] 60,000] 200,000
- |Export (ton): - 0] 78,000] 250, 000
: - fSub Total (ion) -0 135 000 450, 000
’ Cﬁlgo Volume at Balboa : ' -
Import (ton) 0 51 000 180, 000
Export. {ton} - 0] 45,000] 150, 000
Sub Total (ton) -0

99, 000 330, 000

4) Contahmfand Break Bulk Cargo

23. According to the forecast of the domestic general cargo obtained above,
the general cargo, which is also mfermd to as contamenmhle cargo, 1is
summarized in Table 2-2-11. : '

24. Contamenzatlon ratio is 1(lontlﬁed as the ratio of container mrgo volume
to the wntamenmble cargo. Table 2-2.12 shows the past records of
oontamenzatmn raho According to the table, the ratios of import and export
cargoes aré very thh and are expected to remain so in the futwe. 'Therefore, 1t is
assumed that the rati ms are 80% for the nnport and 90% for the export '

25. 'The average cargn volume in 1995 is 7.7 (tonfTE.U) for lmpoﬂ; and 74
(toan‘EU) for export, These values are adopted to calculate the ntomber of laden
containers 1[' oompos;tmn of eommochtles haud]ed yemains unchanged n the
futwre. ' o '

26, The ratio of laden containers to the total containers in 1995 is 96% for
import cargo and 33% for export cargo. Because the ratios have been stable in

yecent vears, it is assumed that they will remain unchanged in the future.

217. Pable 2-2-13 summarizes the forecast of container cargo by laden and
empty containers, and Table 2-2-14 shows the forecast of break bulk cargo.



Table 2-2-11 Forecast of Domestic General Cargo
Unit: Metric Ton

Year 1995 2005 2015
(Actual) lLow CaselHigh Case|lLow Case|High Case
General nggo to/from Local -
Tmport 117, 890] 202, 000{ 315,000} 308,000] 636, 000
Export 15, 043] 20, 000 20, 000] 20,000 20, 000
Sub Total{ 132,033{ 222,000] 335, 000] 328, 000} 656, 000
General Cargo to/from Colon Free Zone - ; :
Tmport - 72,659] 109, 000] 108%,000] 155, 000F 155, 000
Export 26,0971 39,000 39, 000] 56, 000 56, 000
Sub Total| 98 7561 148,000] 148, 000] 211,000 211,000
General Cargo to/from EPZ : , - .
Import - - 0] 54,000 54, 000] 180, 0001 180, 000
Export -0] 45,000 45, 000] 150, 000] 150, 000
Sub Total 0] 99, 000 99, 000] 330, 0001 330,000
Total General Cargo g . ,
Import 190, 549{ 365, 000] 478, 000] 643, 000] 971,000
Export 41, 140] 104, 000] 104, 000| 226, 000] 226, 000
Sub Total]| 231,689] 469, 000] 682, 000| 869, 0001, 197, 000

Table 2-2-12 Past Reoords of Containerization Ratio
Unit: Metric Ton

. . fmport : . Export
Contain-| Break | General | Imp. [Contain—| Break | General | Exp.
Year er Bulk | Cargo |Ratio er Bulk | Cargo |Ratio
1936] 142, 802] 38, 607] 181, 409]78. 7% 67,341| - 4,768) 72:107]93. 4%
1987] 74, 150] 33, 464] 107, 614]68.9%] 16,378} - 9,369] -25,747]63. 6%
1988 37,632] 10,213] 47,845]78. 7%] 14,804] 10,325) 25, 129]58. 9%
1989] 63,0500 10,5673] 73, 623185.6%] 19, 836 2,947) 22, 783187. 1%
1990] 35, 430] 24, 548] 59,978]159. 1%] 19, 908 b, 070] 24, 978|79. 7%
1991] 46, 857] 31,958] 78, 8i5159.5%] 27,179] 15,954] 43 133|63.0%
1992] 72,479] 41,086} 113, 565{63.8%] 46,2331 = 6,837 53 070|87. 1%
1993] 84,824] 43, 166] 127,990]66.3% 40,722 6,049] 46, 771|87. 1%
1994| 167,901] 60 696] 228, 597}73. 4%] * 40, 913 4,539] 45, 452]|90. 0%
1995] 168, 086] 50, 095] 208, 181]75.9%] 55, 683 2,331] 58, 014]196. 0%

Source: Autoridad Portuaria Nacional (APN)




Table 2.2-13 Forecast of Container Cargo

- Year - - 1995 - - 20086 : 2015

. . I(Actual) JLow Case [High Case|Low Caseliligh Case
Container Cargo (Metric Ton)
Tmport 140, 536] 292, 000| 382, 000f 514,000] 777,000
Export 38, 847] 94,000 94, 000] 203, 000] 203, 000
Sub Totall 179, 383] 386,000] 476,000] 717,000] 980, 000
Laden Container Cargo {IEL) g
Import 20,625] 38, 000 50, 000] 67, 000} - 101, 000
" {Export 7,.6661 -13,000] --13,000] 27,000 27,000
Sub Totall 28,191] 51,000 63,0001 94,000F 128,000
Empty Container Cargo (TEU)
Import 904 2,000 2,000 3, 040 4, 000
“|Export 15, 173] 26,000 26,000] - 56, 000 - 56, 000
Sub Total 16,077 28, 000 28, 000] 59, 000 60, 000
Total Container Cargo (IEU} _
© {lmport 21,529 40, 000 52, 000} 70, 000| 105,000
Export 22, 739] 39,000 39, 000} 83, 060 83, 000
Sub Totatl 44, 268] 79,000 91, 600§ 153, 000] 188, 000

Table 2-2-14 Forecast of Break Bulk Cargo

Unit: Metric Ton

Year ~ 1995 2005 - 2015
{Actual) JLow Case]lligh Casc]Low Case |High Case
Import 50,013] 73,000 -96,000] 129,000] 194, 000
Export 2,293 10, 000 10, 000] 23, 000 23, 000

Sub Total| 52,306] 83,000 106,000 152,000} 217,000

2.3 Forecast of Transshipment Container Cajgo

28. The transshipment container cargo at the port of Balboa is very limited at
present even though the port possesses a geographical advantage in the container
transportation of the Panama Canal. Low efficiency of container cargo handling
and lack of port facilities mainly cause this siluation and make shipping operators
reluctant to use the port as a hub port for transshipment feeder services to Central
and South America on the Pacific side.

29.  The port of Balboa has great potehtia] to play an important role as a hub
port to Pacific Latin America. ‘Therefore, the transshipment container cargo at
Balboa will dramatically increase if the current siluation is improved to a high
level. : '



231 MethodofForecast ¢~ .- - 0t

30.. In general, forecast of tr anthlpment oontainer cargn is comphmted
because the transshipment cargo is affected by many condltmns mgalthng ongms
and destinations of the cargo. -

31. In the forccast of transshipment container at Balboa, the potential
container cargo for Balboa is ldenuﬁed as the total container traffic in Pacific Latin
America. Inorder to forecast the potentlal mntamm tr aﬂic m 1the reglon a hnem
regression analysis is carried out with the total GDF in the area.

32. To forecast the transshipment container cargo at Balboa, it is assumed
that a pait of the potential container will be tiaﬁ%hippéd at Balboa and the
ttansshlpment cargo volume will depend on how the port wnll be unproved in the
fature.

2.3.2 Forecast of Container Cargo in Pacific Latin America
(1) Container Cargo in Pacific Latin America

33. - The container cargo in Pacific Latin Amenca 1 calcu]ated as the Sll.m of
contamm car goea at majm ports n the reglon

t
B R
B &

34. " 'The foﬂoxﬁhg thjrteeh 150113 including Balboa wexe selected for
calculating the total container cargo in the region.

Lazaro Cavdenas, Manzanillo, Salina Cruz (Mexicoy - ¢ .- = ¢
Acajutia (El Salvador)
-~ Balboa (Panama)
"+ Buenaventura (Colombia) - s
3 Guayaquil(Ecuadm) S S A
*: Callac (Perw) R PR e
" Valparaiso, San' Antonio, Iquique, Anca Antofagasta (Chlle)

- 5. . RN
e ti- -:.‘-..l.:

35. 'The past 1‘9001‘(15 of the total container car 8o n the 1‘eg10n are Sh()Wll m
Tab1e2-3 1 A L R LI SR N T T :



Table 2-3-1 Past Recovds of Contamer Cargo in Pacific Latin America

- Container
: Cargo

Year { 000TFL) ] Growth Rate

1984 343. 1
1985 311.0 -9, 4%
1986 349, 2 12, 3%
1987 386.8 10. 8%
1988 381.9 -1. 3%
1989 449, ( 17. 6%
1990 535.58 19. 3%
1991 624.2 16. 6%
- 1992 859.5 37. 7%
1993 1,026. 2 19. 4%
1991 1,177.3 11. 7%

Source: Ocean Shipping Consultants

(2) Gross Domestic Product in Pacific Latin America

36. The past records of the Gross Domestic Product in the corvesponding
seven countries (Mexico, El Salvador, Panama, (,olombla Equador, Peru, and
Chile) are shown in Table 2-3-2.

37 . -The foreca§t of the mglonal GDP is carried out using a linear regression
~analysis with tine.  Figure 2-3-1 shows the regression analysis giving a stiong
: correlation (R=0. 982) 'The forecast of the regional GDP is stunmarized in Table
- 2-3-3. ' - '

Table 2-3-2 Past Records of GDI? i Pacific Lalin Ainerica

e il GDP Ml of ). -

Year - { -- 1987 Us$) Growth -Rate

_ 1984 229, 8013 ]
o 1985 0 0 237,104 3. 2%
ol 0 1986] - . . 237,300 0. %
: : 1987 245, 226 3. 3%
1988 2417, 141 1. 0%
1989 - 253,178 2. 2%
1930 - 261, 680 O 3.4%
1991 271, 615 3. 8%
1992 281, 632 373
- 1993 288, 71491 2. 5%

Source: ¥Yorld Tables 19985, “orld Bank
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Figure 2-3-1 Regression Analysis of GDP in Pacific Latin America
Table 2-3-3 Forecast of GDP in Paci_ﬁc Tatin America '
Unit: Millions of 1987 Constant Uss
Year 1993 (Actual) 2006 - 2016
~ Regional GDP 2887149 - 361,982 © 426,145 -
Amnual Growth - 1.8% . 19% S A
Rate (1993 - 2015) (1993 - 2005) (2005 - 2015)

(3) Forecast of Container Cargo in Pacific Latin America

38. The forccast of the container cargoe in Pacific Latin America is carried out
using a linear regression analysis with the GDP in the corresponding region.
Figure 2-3-2 shows the regression analysis with ihé strong correlation (R=0.955).
‘The forceast of the regional container cargo is summ%irized in Table 2-3-4.
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Figwe 2-3-2 Regression Analysis of Container Cargo in Pacific Latin America

Table 2-3-4 Forecast of Container Cargo in Pacific Lat in America

Year

2005

1993 (Actual) 201.)

Container Cargo _ .

(000 TEU) . 1,026 1,762 . 2,613

Annual Growth 4.2% 46% 3.6%
Rate  (1993-2005) (2005 - 2015)

(1993 - 2015)

'2.3.3 Forecast of Transshipment Container Cargo at Balboa

39. According to the past records at Balboa, transshipment container cargo
has been very small in comparison to the container cargo in Pacific Latin America.

40. Ifit is profitable for shipping lines to use Balboa port as a transshipment
hub instead of dn‘ect calls to the Pacific Latm Amencau por ts, the tlansshspment
container volumc at Baiboa will increase c‘-lgmﬁcantly Such potentlal
ttansshlpment is closely 1‘elatcd to the facﬂmes and servwes oﬂ'ered at Balboa.

41, In each target year, three cases (low, medmm and high cases) are

considered.  The medium case is assumed so that 10% of the container cargo in
Pacific Latin America will be transshipped at Balboa in 2005, and 156% of the



regional container eargo will be transshipped in 2015.

42. The high case is assumed so that 2026 of the cargo in the corresponding
medium case will be gained if container terminal at Balboa is efficient enough to
recover the container cargo diverted to MIT at Manzanillo and altvact further
container traflic. By contrast, the low cases are asswned so that 20% of the cargo
in the corresponding medium case will be lost if ports competing with Balboa arve
efficient enough to attract further mnﬁ_ahler trafiic. :

43. The average container cargo velume at Balboa is 7.6 {ton/TEU) and the
average ratio of laden containers is 64% in 1995, Because these fignwes have
been stable in recent years, it is assumed that they will remain unchanged in the
futwre, - SR

44, Under the above assumptions and findings, the forecast of the

transshipment container cargo at Balboa is carried out and ssunmarized in Table
2-3-5,

Table 2-3-5  Forecast of Transshipnient Container Caxgo at Balboa

Year 1995 2005 2015

- | (Aciual) Low | Mediun High {° Low Medium |  High
Container Transshipneal Cargo ) G e e
IREH 6. 4771 282 600] 352 000] 423, 000] . 603 600] 754, 000] - 905, 000
Laden Conlainer : . -
(TEL 4, 145] 180 000] 225, 000f 271, 000] 386, 000] 483 000] 579, 000
(Lon) 34, 386]1, 368, 000]1, 710, 000} 2, 059, 600]2 933, 600]3, 670, 860]4, 400, 400
anply Conlainer ] ] -
[GEU ] 2. 234 102, 600] 27 000] 152 600] 217, 000 271, 000] " 376 (00

24 Simllmar:y of Micro Forecast

45. " The reaults of the fomcast from %ctlon 22 and Sectlon 237 are_
summrmzed in Table 24.1, Table 2—4 2, and Fxgure 24—1 Table 24 1
sunm)anz.es the forecast fm a]l kmds of cargo in metnc tons Table 2—4 2‘
summarizes the forecast of container cargo in tons and TEU. Acmrchng to Table
2-4-2, ralio of transslupmcnt wl'uch is the ratio of transs}npment oontamel to the
':total oontamel 1sabout 80% in 2005 and 2015 N '




Table 2-4-1  Summary of Cargo Forecast at Balboa

Unit: Metric Ton

Year 1995 2005 2015
Gicival) | Low Case] Yedium |High Case| Low Case | Mediun [High Case
import Cargo
Bulk Cargo
Salid Bulk 316, 128]  566,060] 713,000 860,000 & 2, 000] 1, 263, 000] 1, 691, 000
Liguid Bulk 65, 376] _100,000] 126, 00G¢] 152, Q00 149, 000] 224, 000] 209 000
Sub Total 412 504 665,000] 839, 000{1, 012, 000 991, 000 1, 192, 0001 1, 993, 600
General Cargo -
Container 140, 536]  262,000] 337,000]  382,000] 514,000 646,C00| 777,000
Break Pulk 50,013 73,000 $5, 000 96, 000 29,000) 162,000{ 194,000
Sub_Total 190, 545] 365,000 422,000] 475, 000] _ 643,000] 807,000 971,000
Total Import Cargo 633, 053] 1, 031, 006] 1, 261, 000] 1, 490, 000] 1, 634, 00012, 299, 000]2, 964, 000
Export Cargo -
Geaeral Cargo - }
Container 38, 847 94, G0Y 04, 000 94,000] 203,600}  203,000] 203, 600
. Break Bulk 2,253 10, GO0 19, 000 10, 000 23,000 23,000 23,000
Total Export Cargo a1, 140] 103, 000] 104,000 101, 000] 226, 000] 226,000 226, 000
Inport & Export Cargo
i 674.19311,135200011,365l000]i,591,000[1,860,000|2,525.000|3,190.000
Contairer Transshipnent -
31, 386] 1, 268, 000] 1, 110, 000]2, (60,0001 2, 934, 000]3, 671, 000]4, 100, 600
Grand Total 703, 579]7, 503, 000]3, 075, 000]3, 654, 6004, 794, 000]6, 196, 06C] 7, 590, 000

Table 2-4-2 Swnmary of Forecast for Container Cargo at Balboa

Year 1993 : 2005 2015
- (Actual) |Low Casc | Hedium [High Cose|low Case | Medium_[High Case
Import Cargo : - ) B : : )
Laden Container . - - - -
(Metric Ton}| 140,536] 202,000] 337,000] 382, G00| 514,000] 646, 000 777,000
(1EU}| 20,625 38, 000 44, 000 50, 000 67, 000 84,000] 101,000
Empty Container )
{1ED) 904] 2.000]  2,000] 2000  3,000]  4,000] 4,000
Total Import - - . : : S e .
(Metric Ton)| 140,536] 292 000] 337,000] 382, 000] 514, 000] 646, 000 717, 000
] - (TEW)]  21,529] - 40,000 46, 000 52, 000 10, 600 88, 000] 105, 000
Export Cargo S P s : . - N
laden Container
(Metric Ton)| 38,847 94, 000 91, 000 a1, 000] 203, 000] 203, 000] 203, 000
{TEU} 7, 566 13, 009 13, 000 13, 000 27,0000 27,000 27, 000
Empty Container| - : . B : -
) (rem | 15, 173] 26.000] _96,000] 26, 000]__ 56,000]  56,000] 56,000
Total Export - - - s e - L -
{Metric Ton){ 38 847 91, 600 34, 000 91, 000] 203,000} 203,000 203,000
CO(IEw) ] 22,739 39, 000 39, 600 39, 000] 83,000 83, 000 83,000
Import & Esport ) - . - - S
(Metric Ton)| 179,283]  386,000] 431,000} 476,000] 7T17,000| 849,000 980, 000
(TEY)§ 37,1791 79, 000 85, 000] 91,000] 153,000] 17,0001 188, 600
Transshipment j E : B D - R
_ (Metric Ton)|_ 34, 386]1,368,000]1, 710, 000] 2, 060, 000 2, 934, 000 3, 671, 000] 4, 400, 000
) © o (TEW) 6,477 282,000] 352, 000] 423, 000] 603, 000 7541, 000] 905, 600
Grand Total . L o L T E _ ===
(Metric Tony| 213, 76413, 754, 00012, 141, 000} 2, 536, 600} 3, 651, 600 4, 520, 000] 5, 330, 000
(reud [ 44, 268] 361, 000] 437,0000 514,000] 756, 000 925,000 1,093, 600
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Figure 2-4-1 Summary of Cargo Forecast at Balboa

2.5 Forecast of Ship Size and Ship Calls
251 Current Tyends of Ship Size

46. Table 2-5-1 shows the past records of the Panama Canal transits.
According to the table, the number of transits for oceangoing vessels has been
stable in recent years exoept for the year 1995 when the number peaked (13,631
tlancuts)

47. On the other hand, the average loaded cargo of the oceangoing vessels per
transit has slightly increased with the average annual growth rate of 2%. This
means that the ship size of the oceangoing vessels through the Canal has become
larger, )

48, Table 2-5-2 shows international trend of full container ships. According
to the table, the average gross tonnage per vessel has increased with the annual
growth rate of 2.4%, and the average number of TEU per vessel has increased
with the annual growth rate of 3.6%.

49, Taking the above findings into account, it is expected that the container

ships calling at the port of Balboa will become larger and the capacity of container
cargo will also i increase in the future because of larger «:hxp size.

___30__



Table 2-5-1 Past Records of Panama Canal Transits

Fiscal |Number of Transits [Oceangoing
Year Total Oceangoing]/ Total

1986 13, 278 12, 023 91%

1987 13, 444 12, 313 92%

1988 13, 441 12,318 92%

1989 13, 389 12, 075 9%

1990 13, 325 12, 052 90%

1951 14, 108 12, 763 - 90%

- 1992 14, 148 12, 636 - 89%

1993 13,720 12, 257 89%

15994 - 14, 029 12, 478 89%

1995] 15,136 13, 631 30%

Source: Annual Report in 1995, PCC

Table 2-5-2  International Trend of Full Container Ships

No. of GrowthiCargo Growth [Growth 7 Growth
Year|Vessel |Gross Ton {Rate |(1EL) Rale |GRI/VSL |Rate IEU/¥SL Rate
1985 809] 18, 337, 419 L, 111, 450] 22, 667 - 1, 371
1936 80518, 698, TLIL  2.0%11,135,0708 2. 1% 23,223] 2.5% 1,410 2.6%
1987 840119, 985,548] 6.9%|1,219,805F 7.5%] 23,792] 2.4% l, 452] 3.0%
1988 851]22, 019, 955] 10. 2%{1,352, 181] 10.8%| 24 ,994] 5.1% 1,635] 5.7%
1439 918]23,276,467] b5.7%11,442,424] 6.7%| 25,356] 1.4% 1,671] 2.4%
1980 952| 24, 356, 1187 4. 6%] 1,527, 3112] 5,9%| 25,584| 0.5% 1,604 2.1%
1991 970| 25, 857, 381] 6. 2%] 1,611, 6218 7. 7% 26,657 4.2%]  1,695] 5. 7%
1952 1, 028127, 812 546] 7.6%]11,812, 350F 10.2%) 27, 0565] 1.5% 1, 763] 4.0%
1993 1,046]29, 135,438] 4.8%)1,931,282] 6.6%] 27 854] 3.0% 1,816 4.7%
1994 1, 147|132, 277, 179) 10.8%j2, 158, 616} 11.8%] 28 14i] 1,0% 1,882 1.9%
Average - 0.5% 7. 7% 2. 4% 3. 6%
Seurce: Lloyd s Maritime information Service Ltd.

25.2 Forecast of Ship Size

b0. According to the past records in recent yeara the average thp size by
thp type is shown in '1 able 2-5-3.

61. It is assumed that ship sizes for mix type, solid and liquid butk carviers,
oil tanker, and cruiser are adopted fron the above average ship sizes.

52.  As for container ships, the recont worldwide trend of full container ships

is applied.  Therefore, it is assumed that the container ship size will increase
with the annual growth rate of 2.4%, and the cargo capacity will increase with the



amnual growth rate 0f 3.6%.  According to the mierview with major shipping lines
serving feeder services to Pacific Latin America, the average ship size is about
20,000 DWT and the average cavgo capacily is about 1,000 TEU.

53, Taking the above assumptions and findings into consideration, the
average ship size and average cargo capacity of container ships is sunmarized in

Table 2-5-4.

Table 2-5-3 Past Records of Average Ship Size and Average Cargo at Balboa

Type of Ship - Average Gross Ten Average Cargo Volume
Container Ship 16,000 , 260 (TEU)
Solid Bulk Caxyier 9,000 11,000 (ton)
Liquid Bulk Carrier 6,000 1,400 {ton)
Mix Type Ship 6,000 - 1,800 {ton)
Ro-Ro Ship 27,000 300 (ton)
- Oi Tanker . 11,000 9,100 (barrels)
Passenger Ship - 24,000 ' 950 (person)

Sowrce: National Port Authorily (APN)

Table2-5-4 Forecast of Container Ship Size

: Year 1995 - 2006 2016
~ Dead Weight 20,000 - 25,000 : - 32,0600
~ Tonnage , (2.4%)* (2.4 %)*
Cargo Capacity 1,600 1,400 2,000
(TEUD) (3.6 %)* (3.6 %)*
* Annual growth rate

2.5.3 Forecast of Shlp Calls

bd. In the micro forecast of Sectlon 222, there are fmu types of cargo (%hd
bulk, liquid bulk, container, and break bulk). 1t is assumed that break bulk cargo
is handled by only mix type shlps : :

55. Onee cargo volume and average cargo per vessel aye forecast, munber of
ship calls can be calewlated. The forecast of ship ca]ls by ship Lype is sum:nanzcd
in Table 2.5-5. : : :




‘able 2-5-5 Forecast of Ship Calls

Type of Shup ~Year 2005 _ Year 2015
Cargo Volume |  Ship Calls [ Cargo Volume | Ship Calls
Container | 437,000 TEU 312 925,000 TEU 163 .
Solid Butk 713,000 ton 65 1,268,000 ton 115
Mix Type 95,000 ton 53 185,000 ton 103
Liquid Bulk 126,000 ton 90 224,000 ton 160

26 Forecast of Passenger Traffic
26.1 Current Situation

56. According to the information from IPAT (fnstituto Panameno de
Twrismo), 27,616 passengers entered the port of Balboa by ship in 1995.  The
number of the passengers entering the port has been very small in rccent years.
One of the major reasons for the small number 1s the lack of towrist attractions.

57.  International cruise lines use the Panama Canal continually to get from
one destination to another in the Atlantic and Pacific Oceans. They are looking
for new ports to call at along the Pacific Coast of Central America during the low
season in the Caribbean. '

- 58. ARIT (Interoceanic Region Authority) has a master plan at Amador. The
master plan includes a professional golf course, cruise ship terminal, yacht club
and marina, luxury hotels, and towrist village. If this towrism project is
developed successfully, the number of passengers entering Balboa will increase
significantly in the future.

2.6.2 Forecast of Passenger Traflic

59. Looking at cruise ships calling at the port of Balboa, most cruise ships
connect between Pacific ports and Atlantic ports through the Panama Canal.
According to the ammual report of PCC, the number of transits for cruise ships is
307 in 1995. ' ' : : :

60. With reference to the master plan at Amador by ARI, the number of

transits for the cruise ships through the Canal is assumed to increase with the
annual growth rate of 3.4% up to 2016. In this forecast, the number of transits



will increase with the same annual growth rate.

Gl1. According to the past yecords of APN in 1995, the munber of cruise ship
calls at Balboa is 33 which is only 11% of the Canal transits for cruise ships. 1f
the Amador tounism project by ARl is developed successfully, the munber of cruise
ships calling at Balboa will increase significantly in the future. Therefore, it is
assumed that 20% of the Canal cruise ships will call at Balboa in 2005 and 30% of
the Canal cruise ships will call at in 2015.

62. The Amador master plan by ARI expects the number of passenger per
eritise ship to be 1,100 persons in 2005 and 1,300 persons in 2015,

G3. Taking the above findings and assumptions into consideration, the

forccast of eruise ships and passengers at Balbea is carried out and summarized m
Table 2-G-1. '

Table 2-6-1 Forecast of Cruise Ships and Pésse:igers at Balboa

Year 1995 20056 2015
" Canal Transit of © 307 ' 430 ‘ 600
B Cruiser ' : o © O (3.4%)*F ' - {3.4%)*
" Cruise Ship Calls - 33 - 86 ' 180
Passenger / Cruiser 945 1,100 - - 1,300
Annual Passenger 31,185 94,600 234,000
* Annuat growth rate . : B

2.7 Forecast of Bunkering Service and Ship Repair

27.1 Forecast of Bunkering Service

64. The port of Balhoa has the advantage of supplying fuel and water to the
ships transiting the Panama Canal because of its geographic location,

65. - . Under the concession with -APN, APSA (Atlantic-Pacific, S.A) is
responsible for the administration of fuel oif supply between the supplier’s tanks

and piers. Fuel oil to APSA is supplied from Texaco Refinery or directly
imported. : : '



66.  According to the interviews with major oil suppliers, marine fuel supply
has a much larger sharve on the Pacific side than that on the Atlantic side because
of sea calmmess.

67. According to the statistics of PCC and APSA, the ratio of ship calls for
bunkering at Balboa to the Caxnl transits has increased firom 6% to 11% for the
last ten years as shown in Table 2-7-1. It is assumed that the ratio of ship calls to
the Canal transits will increase to 15% in 2005 and 20% in 2015.

68. Regarding the widening project of Gaillard Cut in the Canal, the project
will be completed by 2005 and the maximum number of the Canal transits will
increase from 14,000 to 17,000. Therefore, it is “assumed that the number of the
Canal transits is 17,000 in 2005 sind 2015.

69. Aocb_rding to the past records of APSA, the average oil volume is 9,100
barrels per ship in 1995. It is assumed that the average o1l volume is 10,000
barrels per ship. I : : -
70. Taking the ﬁndmgb ‘and assumptions mentioned above, forecast of

bunkermg is conducted and smmnanzed in Table 2-7-2.

Table 271 Past Records of Canal Transit and Buﬁkering Service at Ball)da

Ship Call [0il Supply

Fisical |Canal of Dil / Canal
Year Transit  [Supply Transit |
1986 13, 278 825 6%
1987 13, 444 959 %
| 1988 13,411 - 682 5%
1989 - 13,389 742 6%
1990 13, 325 1,074 8%
1991 14, 108 1,116 8%
1992 14, 148 1, 241 9%
1993 13, 720 1, 206 9%
1994 14, 029 1,397 10%
1995 15, 136 1,612 1%

Source: PCC and APSA



Table 2-7-2 Forecast of Bunkering Service

2015

Year 1995 2005
~ Canal Transits 15,136 17,000 17,000
Ship Call of Buaikering 1,612 2,650 3400
, (11%) (156%) (20%)
Cargo Volume (Barrel) 14,713,814 25,500,000 34,000,000
2.17.2 FPorecast of Ship Repair Service
1. Astilleros Braswell 1 ntemaﬁonzﬂ S.A. contracted a concession with APN
in 1992 for the management of ship yards including three dry docks.
72. According to the interview with the ship repair company, they worked on

74 ships in 1995, in which 25 ships were Panamax tankers, and 15 ships were
Panamax bulk carriers. ‘This means more than 50% were Panamax type ships.

73. ‘The ship repair company expects to reach their maximum capacity of 105
ships per year by 1998. However, there is no plan to expand their capacity of
business at Balboa. On the other hand, itis possible to exi)and their business on
the Atlantic side. Therefore, it is expected that the ship calls for ship repair will
reach the maximum capacity of 105 in 2005 and remain unchanged in 2015 as
shown in Table 2-7-3. - '

Table 2-7-3 Forecast of Ship Repair Sexvice

Year 1995 (Actual) 2005 '- 2015
Ship Calls 73 105 105




11 DEVELOPMENT PLAN FOR THE TARGET YEAR OF 2015
3.1 New Container Terminal
31.1 Necessary Number of Container Terminals for Port Development

1. " The number of berths is decided on the basis of productivity of each berth.
From the viewpoint of competition with neighboring ports, the productivity for
each berth should be at least 300,000 - 400,000 TEUs per annum with proper
backup facilities and sufficient space. More than 70 % of containers handled at the
poit ave expected to be for transshipment.

2. The projected container volwne, i.ncltrlding empty container, the number
of ships at the port and the necessary number of the berths i the year 2005 and
2015 are summarized as shown in Table 3-1-1.

Table 3-1-1 Container Volume Handled and Number of Sh)p Ca.ﬂ:.
in the Target Years

’I‘arget\eal : 2005 2015

361,000 - 756,000
{low case) (low case)
Container Volume 437,000 925,000
Handled (TEU) {medium case ) { mediwm case )
' 514,000 , 1,093000
" (high case) ~ (high case)
Number of Ship Calls - 312 _ - 463
~( fyear) = (medium case) (medium case )
~ Number of Required : 2 ‘ : 4
- Berths
3.  The port of Balboa will nced two bexths by the year 2005 of the short term

plan stage, and four berths by the year 20156 of the master plan stage, so as to
meet the rapidly increasing demand for transshipment and imports / exports.

4. - The berth oocupancy ratio will be estimated at around 0.4 - 0.7 in the
target year ( mediwn case ), on the simple assumption that the container vessels
are supposed to be assigned to the port periodically, and that the average staying
" time is 1.4 - 1.6 days. ('The berth occupancy ratio of 0.4 will take place just after



the fowth berth starts to operate at Fayfan in 2015 as part of the consecutive
berths, which is also one of the major marketing strategies to attract users.)

5. As to the area for the container terminal development, the current area
allotted to Balboa port is limited. Improvement of the existing berths is swtable
only at the initial stage of development as a full scale container terminal, For
fwrther development, full sized yard will be placed along the noxth shore of the pier
18. After this avea becomes fully occupied, the west bank of the canal entrance will
be suitable for the futwre terminal area..

6. ‘The area is now used as a military coomnunication antenna yard. Its vast
space with flat land will be suitable not only for a large scale container terminal
but also for an industry complex.

3.1.2 Design Ship Size and Berth Dimension

1. The maximum draft of the vessel which can transit the Canal is limited
to less than 39.5 f (12.04 m), and waterways and basins are generally designed as
42 ft (12.73 m) deep in consideration of the extent of oscillatory motion of the ship
due to the natural conditions such as waves, winds and tidal currents, and the
tvim. Consequently, it is appropriate that the water depth of the new berths for
the shoit term is kept at least 13 m. '

8. * Besides, we should also take into consideration” the transshipment
services for the cargoes by post-Panam_éjc type veéssel, as described in Chapter 1.
Acoording to the latest infonnation,' 6,000 TEU class vessels have a draft of 13 to
14 meters, while 5,000 TEU class vessels have a dvalt of 11.2 - 12.7 meters ( see
Table 3-1-2 and 3-1-3). In addition, if the Panama Canal is expanded and Over
Panamax type vessels become able to transit the Canal, deeperr berths will be
required sooner or later in this poxt.

9. Table 3-1-4 shows the yecent development of new container terminals
concerning the ports of Cristobal, Singapore and Hong Kong. Concerning
container traflic through the port, Singapore and Hong Kong reached 12 million
TEUs and 12.7 million TEUs in 1995 respectively.

10. According to this table, the ports serving as container transshipment
centers are equipping berths with depths of more than: 14 meters. The new
terminal of the port of Balboa for the short term, therefore, shall be designed in a
manner that will allow the berth depth to be incréased to 14 meters.



11. The necessary berth length is usually estimated as 350 meters for the
berths of a depth of 14 - 15 meters. Even a 6,000 TEU class vessel, with a length of
about 300 meters and a depth of 13-14 meters, could moor at this bexth one way or
another; for example, utilizing this berth combined with the neighboring
consecutive berth, or the supplemental structne in length; and adjusting the
cargo volume in calling the port or waiting for the appropriate high tides in depth.

12. In this rvegard, vessels that require a depth of 14 meters can use port
facilities of 13 meters depth dwing the time when the tides come wp beyond the
level of + 1.0 meter. The difference between MHW ( Mean High Water) + 4.462 m
and MLW ( Mcan Low Water ) +0.626 m at the port is 3.836 meters. Assuming
the daily tide consists of two simple cycles between MIRW and MIAY, the tides of
more than + 1.0 m take place for about 9 and a half hows dwing half a day. (On
the other hand, this could not be applied to the ports of Cristobal, where the
difference between MW and ML is only 0.349 meters. )

Table 3-1-2  Dimensions of 6,000 TEU Class Container Vessels

Operator -~ Loa B “Dralt TEU Remarks

(meter) {meter) (meter) o _
MAERSK 318 42 14 6,000 REGINA MAERSK
. NYK 2999 40 13 5,700 To be delivered in 1897
“P&O 300 - 428 . 6,674 'To be delivered in 1998

Table 3-1-3 Danensions of 5,000 TEU Class Container Vessels

Operator  Loa B Draft GRT TEU Remarks
(meter) (meter} (meter)
1 300 37.1 . 112 47,300 4,812
2 276 40 12.0 49,600 4,960
3 = 279 378 125 51,160 4,400
4 - 285 - 40 127 - 63,130 - 4,900

Table 3-1-4  Qutline of the New Contaimer Terminal Development

7l_’anama Singapore Hong Kong

TFerminal Cristobal [Maozanilbloco Sol> Noi Pasir Fanjang Teing Y1 | Lantawu Port
kJICA study] Phasel Phase | Phase | Phase [I1 CT18 CT10-13

Numbér of Berths (1) 3 Z 2 § 14 4 17
Berth Depth {m} -13-14 13 ’ -14 -15 -15-18
Berth Length {m) 906G £00 612 12860
Terminal Area (ha)(2) 315 25 23 127 2226 60
Construction Schedule «2003 1994-1935] 1996-1993 1993-2000 | 1293-2009 | 1996-1599 1996-2003
(2)/(1) (haberth) 105 125 125 159 2.4 15.0
Source: Pert of Singapore Authorily, The Second Review of Port Development Strategy

The Second Review of Port Developntent Strategy ( Port Davelopment Board of Hong Kong; Oct. 1937}
Asutoridad Portvaria Nacional {APN )



3.1.3 Terninal Arca

13. According to Table 3-1-4, in the same way, the terminal area to be needed
for one berth is estimated as at least 12 ha. This means that the width of terminal
yard space will be at least 350 meters under the condition that the length of each
berth is 350 meters. In ptanning a full scale container texminal, the maximum size
(or minimum size with futuwe expansion area ) shall be sccured in the avea

3.2 Arvangement Plan for Each Port Function
32.1 Dévelopment of Container Terminal
14. Basic policies for the container handling are as follows:

® Urgent Stage

The piers No.14, 16 and 16 will be used for the container terminal.
Container yard will be expanded on the land side of the piers No.15 and
16 and at the Pier No.7. Cargo handling equipment will be replaced or
newly deployed in order to improve cargo throughput totally.

@ Short Term Plan Stage (- 2005 ) _

Site- Dlabla is "developed as the first full 0011tame1 terminal. nghm
priority is laid on the effective operation and swift cargo handling. Site-
Balboa will decrease total volume of container cargo handled. The new
container terminal will accommodate large sized full container vessels
with maximum efficiency. This makes the port attractive, thus mcn?asnlg
its a)mpetmveness with competing ports in the ares. '

@ Long Term Plan Stage (- 2015) _

Site-Farfan is also developed as the second full container terminal,
Transshipment container cargo will inerease greatly, and cargo traffic
between the container terminals will also increase. It will be necessary fo
strengthen the port highway connecting container terminals and the
alies. -

@ Post Master Plan Stage

The container terminal of Slte-Fanfan wﬂl be expzmded to make it

more atiraclive.

_,40_



322 Arvangement of Other Functions

15. The dry dock complex will play a more important role in the futwe. The
port facilities neighboring the existing dry dock will be utilized gradually to
strengthen this function. The dry dock will assist in coping with the increasing
demand of ship repair and maitenance. Pier 7 and 14 will be allotted to the
expansion of the dvy dock at first. In the finther future, a dry dock capable of
acconunodating post-Panamax type vessels should be considered avonnd Site-
Farfan.

1G. The bunkering function will be also one of the most important services of
the port. In order to avoid possible fire hazard, however, this function should be
separated from the other port services as soon as possible. As a short-term
measwe, Pier G (and 7 } should concentrate its function in bunkering in order to
cope with the increasing bunkes demand. Other types of cargo handling will be
shifted totally to other existing piers. Fortunately, the U.S. Naval Base of Rodman
with plenty of storage tanks started to be available at the opposite side across the
Canal in January of 1997. Site-north Amador in fiont of the Balboa tank farm
should be developed as soon as possible. Chemical products should be treated m a
similar manner. '

17.  Piers 6, 14, 16 and 16 are used for automobile and grain, together with
container, dry dock and bunker just mentioned above. After the new container
terminal at Site-Diablo begins operations, these cargoes will be concentrated at
Pier 15 and 16. The storage yard for automobile will be expanded to the vicinily of
the new airport. The size of the automobiles is within the height Limit of approach
surface and herizontal swrface of the airport. Space for silos can also be asswred
behind the piers at need of users.

18. Pior 17 and 18 are located neavest to the main gate of the port. The
former is used mainly for the small passenger boats such as liners to the nearby
islands and launches, while the latter is allotted for relatively large passenger
ships calling the port. The railway line along Pier 18 is expected to be utilized to
transport passengers conveniently to the towrist spots such as the Canal, the
Summit Park the Colon Free Zone ete. The north side of Pier 18 and Pier 19to the
noxth will be used exclusively for passengers. They will also complement a cruise
ship pier being developed in Amador. Pier 17 will be assigned mamly for port
service small ships like launches.

19, "The south side of Pier 18 will bé utilized for general cargoes. Its shed is

— 41—



especially useful for the cargoes to be kept out of the rain, precious cargoes and so
on.

20. Pier 19 1s now used exclusively for PCC small lawiches {for
transportation of line-handling workers). PCC plans to gather this function
together with their other seattering functions around the port in the north part of
Corozal. The existing US military facilities there ave expected to be available and
utihzed for this purpose. '

21. A number of tuna ships calling Pier 18 should be concentrated and shifted
to the appropriate place such as the south area of Corozal. Curvent sand handling
at Pier 20 should be also shifted te a similar place.

22, As mentioned above, every function of the port is expected to be clearly
separated fiom each other and aranged in the futwe. This ideal concept is
summanized in Table 3-2-1.

3.3 Tentative Container Terminal

23 Existing berths No. 14, 15 and 16 may be converted to a container
terminal for temporary use, With installation of two ganlry cranes and creation of
some yard space by clearing the existing bwldings and railway yard, up to
120,000 TEU annual capacity will be obtained. Improvement of cargo hand]mg
system will be discussed 3 in detail in the followmg chapter.

24, Becauso the size and the form of the yard is not suitable for efficient
container operation and also because of a possible conflict with other types of cargo,
this terminal should be used only wniil the terminal at Diablo comes into
operation as a full scale container terminal.
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{ Note)

25. The full anmmual capacity of existing facilities for container handling is
cstimated at around 60,000 TEUs, based on simple assumptions and calculations
as below;

(D Major Premises

(@) Three berths of Pier 14 - 16 are assigned to Container Ships.

®) Yard area under preparation behind Pier 14 and 7 and 15 (for oontainer and
partially for car ) totals around 30,000 m ( see section 2.1.3 (5) of Progress
Report).

(© Cargo Handling System is the same as the cwrent one. No new modem
equipment such as gantry crane is introduced. However, private yards outside
of the port support it in shortening port staying days of container.

(@ Annual )'ard capacity

15,000 nt ( total yard area for container) = 75 m (yard area/ TEU : by
-~ forklift} X 2 (stacking height) = 400 'l‘hU { yard capacity )

400 TEU (yaxd capacity ) X 365 (day / )eal )} -+ 2.4 (average port stavmg

day: sec section 7.2.5 of Progress Report } = 58,000 TEU ( annual yard

capacity )
@ Annual berth capacity

3 ( number of berths) X 2 { mumber of gangs) X 4.6 TEU/ how gang ( gross
productivity: see section 7.2.7 of Progress Report) X 365  (day /year) X
24 ( hour / day ) X 0.7 ( supposed opelatlon rate) = 169,000 TEU
{ annual berth capacuy) o

34 Berths for Conventional (mgo (Ceaea] Automebile and Other Type of Bulk
and General Cargo)

26.  Berths No.7and 14, 15, 16 and 18 wilt be used for ccreal, automobile and

other type of bulk / general cargo for the time being. These are the main ex1stmg
piess with depths of at least 9 meters at the port. After completion of Diablo
container ferminal, these activities will be concentrated to the berths No. 15, 16
and 18. As to the usage of Pier No. 18, general cargo will be assigned maiuly to the



south paxt of the pier, while passenger cruiser has priorily in mooring at the north
part of it as explained in the next section.

21. In order to check the cargo handling capacity of the existing piers in the
target year 2015 of the master plan, a convenient method, i*e index of wharf
utilization was applied to the preliminary evaluation of wharf utilization in 2.2 (9)
of PART I ( the Progress Report ), Generally speaking, it is most suitable when the
index has a value of around 1000 ton/m { 700 to 1100 ton/m ). '

28. The result of the analysis is shown in Table 3-4-1. It is carried out for the
figures of low case and high case in that year concerning solid bulk, hiquid bulk
{ excluding bunker cil ) and break bulk ( including automobile ), obtained in the
previous chapter.

29. In caledating the index, solid bulk, hiquid bulk and automobile were
assigned to Pier 15 and 16, while break bulk excluding automobile was allotted to
the south of Pier 18. The share of automobile in break bulk is assumed as 50 %,
taking into consideration the 1995 share( around 40% ) and the containerization of
others.

30. Acoording to the table, Pier 15, 16 and 18 proves to be sulficient for cargo
hand]mg in the target year, since the le\el of consolidation will be 400 - 1000
ton/m at Pier 15 and 16, and 300 - 500 ton/m at the south of Pier 18, HOWOVOI
inproving the jimd_uctivity of cargo handling by means of ‘expansion of cargo
_hahc_!]ing yard ( for automobite ), installation of new equipment or silos ( for cereal )
should be considered. ' -

31.  One quay crane which is to be installed for urgent container handling at
Pier 16 shall he left there for the other types of cargo after the other quay cranes
are moved to be utili zcd for contamel handbing at Diabloi in the targe,t year of 2005.
(‘This crane has narrow rail gauge and does not fit the new berths anyway. ) In
tlus sense, it should be taken into consider ation that this quay crane is not
exclusively used for container handling, but for multipupose use.

32. As to automobile, the area around the Albrook airport will be utilized as
aforementioned for the time being. Site-Farfan is available for further ékpal}sioxi,

‘33.' In the able the whanf utmzatlon in the target year 2005 of the short

term planis also evaluated Ii‘ the oon!amers are also handled at Pier 15 and 16, in
adchtxon to above menttoned cargoes, the mdex will i mcmase Wc try to eva]mte

4.,15_7



the mdex there in the case that Diablo container terminal isn't developed at that
Lime.

Table 3-4-1 Evaluation of Whaxf Utilization in the Target Year 2005 and 2015

__Torget Year 2005 2063 . 2015 2015

- Caze 7 U7 T Tiow Case T T HighCase” T T lowCase | T WighCae
Cargo, Mocring Length total  loonverted]  tofal jconverted] total Jeonverted total  §cenverted
and (Em-e'l of Consolidatica {ton) | {(ton) {toe) ' (tom) {ton) } (too) (ten) | {toa) |
{mport Cargn ! H H H
Bulk Cargo E E H H
Solid Bulk (1) | 565,000 1693001 860,000 258,000 [ 842,000 252,600| 1,691,000! 508,200
Liquid Bulk @ | 100, 000 ! 1000f 152 000 152001 149,000} 14,900 299, 0“0 {29500
Genera! Cargo ’ .
Break Bulk 13, 000 l 51,750 9!.\003 l 72,000 | 129,000 E 96,750 1494, 000 l 145,500
Automobile® (8] 36,500 I 18,250 48,000 I 24,000 614,500 : 32,250 97,000 l 48,500
Others (€Y} 36,5001 U 36,500 48,000 l 43,000 64,5001 64500 57,000 : 97,000
Export Cargo ' H T B
General Cargo H i : - a
Break Bulk (3) | 100007 10000| 10,0007 10000| 23000, 23000 23,000 23,000
Total Converted Cargs H H H HEE
Total of (1)-(9 [(5] 1 108,050 1 297,200 1 299,750 1 580,600
= T;)t\all of {4)- ([53 oy ) [] i 45,500 E; 58,000 E 87,500 1| 120,000
‘ctal Mooring Leng m, . H
Pier 15 and 16 ® i osm2 T L s 1 sw2
South of Pice 13 (9 H 305 ! 303 ! 305 1 305
Level of Consolidabicn (ton/m) 1 t _E E t
Pier 15and 16 {6)'(3) H 346 ! 520 FR L | ! 1026
South of Pier 18 {7 i 152 { T 190 i 287 1 393
Note*: The share of automabile in break butk i3 a2zumed as 50 %, taking inte

consideration that that of 1995 i3 aruund 40% and the containcrization ofc-l:h:rs

34. As container volume, import of 292,000 tons and export of 94,000 tons for
low case, or unpon of 382,000 tons and export of 94, 000 tons for low case in 2005,
and tlansb}upment of only 34,386 tons, the same as recorded in 1995, shall be
employed. This is why the port of Balboa would not be able to dig up the fult
potential demand of container tr an%hjpmo nt if full scale eontamer te rmmals were
not developed.

35. The converling coeflicient for confainer is aqsumed as 0.5 here. The total
level of oonsohdatmn wﬂ] mcrease drastically to the satwration point, 700 - 1000
tonn in 2005. That i is, the devdopment of Diablo termmal for container will be
necessary by 2005 in ovder that the existing famhtles nught be relieved from the
burden of container andlmg in 01del to concenty: ate on the other activities.

3.6 Berths for Passenger Cruise Ships
36. A jetty type pier for cruise ships will be buﬂt at the west side of Amador
avea by the project of ARL The jetty type pier is not recommended because there

would be a risk of oolhsmns with other vessels entemlg the canal, It should be
changed into a 560 meter long T- type picr. This terminal will relieve congeslion of



Balboa basin. The new pier should be parallel to the main navigation channel.

31. In this Study, the north side of Pier No.18 will be also assigned for cruise
ships as aforementioned. The berth should be deepened to 10 m at least 280 m
fiom the end of the pier in order to accommodate the passenger ships of the
highest class, 30,000 GT.

38. Cenerally speaking, the munber of calling passenger ships fluctuates
seasonally. The maximum number was recorded during the diy season from
December to Apyil. According to the past records of 1995 as shown in Table 3-5-1,
around 25 % of the amnual passenger boats called in January and April
respectively.

39. The number of exuise ships in 2016 is estunated as around 200. Therefore,
a maximum of 50 { 200X0.25 ) ships will arrive at the port in a month during the
dry season. The average occupancy ratio of three piexs will be estimated at avound
0.66 { 0.28 - 0.83 ) in the target year, on the simple assumption that the staying
time of cruise ships is 1.0 (0.5 for one day stay - 1.5 for one night stay ) days.

Table 3-5-1 Monthly Distribution of Calling Passenger Cruise Ships in 1995

: Number of
Month | Calling Ships| Share
January - - 8 24.2%
February 4 12.1%
March 6 18.2%
April 8 24.2%
May 0 0.0%
June 1 3.0%
dJuly 0 0.0%
August 0 0.0%
September 2 - 6.1%
October -2 6.1%
Novembey 2 6.1%
December 0 © 0.0%
Total 33| 100.0%



3.6 Oil Terminals

40. The piers No, 6 and 7 are used as an oil terminal as well as for other
cargoes at present. There haven't been intermational codes on handling dangerous
cargoes at ports. In order to avoid possible fire hazard, however, this terminal
should be separated from other purposes as soon as possible.

41, Inn Japan, the maximum permissible dosage per ship is regulated based
on the kind of dangerous cargo and the location of the wharf concerned. For
example, a general whaaf where a large guantity of bunkering oil is unloaded
must be around 500 meters (at least 300 meters ) away fiom the town area.

42. From the viewpomt of utilizing the existing piers, Pier No. 6 is relatively
suitable for exclusive unloading of bunkering oil.

43. However, it is pointed out by the pilots of PCC that they must pay
considerable attention in maneuvering the vessels near that pier. This is because
the pier juts out into the substantial operation area of the Canal, and that there is
a relatively fast civent caused by the operation of the locks of the Canal.

44. Therefore, its function should be relocated to ancther suitable place at the
first opportunity. The appropnate site for it 15 found just i front of the existing
Balboa Tank farm at Amador. This should be done as soon as possible fiom the
viewpoint of dangerous eargo handling and safe ship maneuvering.

45, In addition, another oil terminal became operational at the existing US
navy piers: Pier No.1 and No.2 of the base on the opposite bank of Balboa area.
However, the piers at Rodman will have to be removed around 2015 dwing the
construction of the new Canal, because the traffic through the canal will Tequire
the new Canal by 2020 and the alignunent of the navigation channe] will need to
be shifted. The oil handling at these piers will also be moved to a new site. The
ncw piers should be constructed to the south of the existing Rodman-site.

46. If the oil movement continues its impressive growth from 1986 to 1995
( sce 3.5.1 of PART 1), the amount of unloaded oil will increase around 1.6 - 1.7
times more iz 2005 and 2.3 - 2.4 times more in 2015, vespectively, than that in
1995 (sce the previous chapter).

41, A total of 180 oil tankers called the port in 1995, as shown in Table 3-6-1
{ excluding oil barges with concession). Excluding the vessels at Pier 14, 16, 16 and

— 48-“



18 which are supposed to have received only supply, repair and so on, the number
of vessels calling Pier 6 and 7 to unload oil was 95.

48. Assuming this number will be doubled in 2015 and that the size of
tankers will be enlarged, axound 200 tankers will call the port at that time. As a
tanker needs around two days for unloading at the pier, total of two piers will be
necessary. ‘The berth occupancy ratio is around 0.65. At least one berth is
necessary at Amador and at Rodman, respectively. In addition, some berths for oil
barges will be necessary.

49, Some of the cwrent tanker sizes at the port ave over 30000 GT class, as
shown in Table 3-6-1. However, they use Pier 6 and 7 with their draft under 10
meters to meet the berth depth of avound 10 meters.

50. According to a representative of one of the major users, a 20 % increase in
berth depth is required in the future. Therefore, one pier of 12 meters depth will be
planned at Amador in place of Pier 6. The water avea between the Canal and this
pier is cable of maneuvering circles of a ‘diameter of 2LE370m) for a 30000 DWT
tanker, 1.8L for 40000 DWT, and 1.7L for 50000 DWT. The full water depth of the
area to be needed is 12 meters, 13 metess, and 14 meters, respectively. The new
pier shall be designed in a manner that will allow the bexth depth to be increased
to 14 meters.

H1. Some smaller berths are necessaty for oil barges to serve other vessels
marine fuel. Two additional berths are planned; one is 100 m long with a depth of
5.5 m for 2000 DWT and the other is 130 m long with a depth of 7.6 m for 5000
DWT. The new tanker pier mentioned above and the existing piers are also
available for this purpose if nooessmy ( See Table 3-6-2 for the existing oil

barges )

52. On the other side of the Canal, the piexs No. 1 and 2 ( and 3) at Rodman
can be utilized for the shoyt term plan. Pier No.1 and 2 are about 12 meters and 11
meters deep, respectively. (’l‘he depth of No. 3 is about 9 metcra) These piers ave
used for oil unleading from the large tankerb and f01 oil loqdmg to the oil bmge:;
efc.

53.  When the new piexs are constructed to the south of the existing Rodmzih,
one of them should have a depth of at least 15 meters to accommodate the large

tankers of G000 DWT, corres;mndmg to the cm'rent m:uummn vessels of 10000
GT class at the pmt '

__49.,,



Table 3-6-1 Oil Tankers Calling the Port by Pier, Nwmber and Size in 1995

Ay 5000- 16060 20660- 30060~ 40000.

Pier No. | 5000GT 10000GT 20006GT  30000GT  40000GT  50000GT Total
6 7 3 " 8 1 - 28
7 4 o2 8 % 8 N6
SubTotal | 21 7R T35 24 i9 i 95
14 10 1 1 12
15 g 1 1 : 11
16 b 1 1 7
R N S, . S T e .29
SubTotal | 78T Y 3 Q S0 85
Total 99 9 28 24 19 1 150
Table 3-6-2 Existing Oil Barges at the Port of Balboa
Type of Ships Tonnage Length Breadth Draft Remarks
(Operator) {ton} (meter} (meter) {meter)
Oﬂ Barge Pier No6.7.14.16,16,18
{antc-nmenlal Protection qervme) s ' -
£OS ANGELS i916 79.2 146 2.4
" SEATRADE BAY BREE 1252 3.2 13.2 2.4
POS T 14909 1.1 120 317
ros 32 o 1832 823 ° 162 " 46
P03 42 . 1291 80.8 15.2 4.3
{(Panama Masine Safety) )
PAMARII 4037 1253 162 ~ . 6.1
PETROPAN] 495 61.0 120 3.0

3.7 _l)og‘k lard

54, Dry docks of three sizes are located between berth Nos. 7 and 14, The shxp
yepaiy fauhty of this size, particularly the Panamax size dock, is the only working
dock available along the Pacific coast of the American Continent from Mexico to
Chile. Those vessels crossing the Pacific Ocean need a reliable repair and
maintenance facility.

55, (mnparmg the magmtude of shlp repair bu~.mess NOW AVE able at,
Smgapon, this facmty may not be suflicient to cater for the traffic } in this area. In
Singapore, there are more than 10 principal shipyards and ship repair comparnies,
One of the largest companies operates seven duvy docks for vessels up to 400000
DW'T, 330000 DWT, 150000 DWT ete,, and repair berthq of more than 4000 n m
length.

56, The concessionaire of the dny docks e*:pccts to mach the ma)umum
capacity of 105 ships per year in 1997-1998, as mentioned in PART 1. Thel‘efore,
when the berth No. 14 is relieved fiom container operation, No. 7 and No. 14



should be converted to the fitting berths attached to the dock yard.

51. In the long term plan, additional dock yard with new Panamax size
(same as the third lock size) may be necessavy at Farvfan.

3.8 Mooring Facilities for Smatler Vessels and Port Service Vesscls
{1) Tuna boats

58. ‘Fhe number of tuna boats calling the poﬁ is shown m Table 3-8-1. The
number increased to 368 in 1995 after having declined for a period of several years.
Most of them call the port just before or after transiting the Canal. Based on the
data of 1995, more than 90 % of the ships called at the port for supply, repair and
so on without cargo handling.

59. The average drafts of ships ariving and leaving has remained fairly
constant in the last ten years, between 17 and 18 feet. The average mooring tune
of tuna boats was around 5 days in 1995. More than 60 % of them moored at Pier
No.18. And they moored at the same place doubly on and off; if necessary.

60. The distribution of draft of tuna boats calling the port in 1995 is shown in
Table 3-8-2. The share of the draft from 18 feet to 20 feet is 26.6%, and that fiom
20 feet to almost maximum 22 feet is 33.4%. The distribution of length 1s also
shown in the same table. The accumulated share of the length up to 70 meters is
88.6% and that up to 80 meters is 99.2%. T hexefore, the berth for a tuna boat
requires a length of 90 meters and a depth of 7.5 m.

G1. Based on the simple assumption that the number and the staymg time of
tuna boats in the futwre is the same as those of 1995, at least six (6) new berths
will be necessary. At that time, the berth occupancy ratio will become 0.84 on
average. This figure will decrease if tuna boats are allowed to moor at the same
place doubly as they are at present. Utilizing other vacant berths is another
effective measure fo meet the peak demand. ( Around 10 to 15 ships are said to
have stayed simultaneously at the peak time at the port. ) '

62. Concerning tuna boats, the port of Vacamonte has a T-{ype pier with four
(4) berthing places for them. The water depth curnently ranges fiom 6.1 to 9.8
meters. However, the related facilities for ship vepair and supply aren't equipped
or dom’t work well because of the lack of maintenance even if equipped. This is the



reason why few tuna boats have called this port in recent years. These kinds of
facilities should be improved as soon as possible in case that this port serves tuna
boats as the alternate port to the port of Balboa.

Table 3-8-1 Number of 1'una Boat Calls

Number of Calling
Year Ships
1986 466
1987 500
1988 591
1989 483
1990 655
1992 b21
1992 433
1993 337
1994 316
1995 368

Table 3-8-2 (@) Distribution of the Draft of Tuna Boats in 1995

Draft | Number of Accumulated
(feet} | Calling Ships | Share (%) | Share (%)

- 2 , Il 0.3% 0.3%)

-4 G 0.0% 0.3%

-6 10 2.7% 3.0%

-8 6 1.6% ) 4.6%

-10 - 11 3.0% 7.6%

-12 10 2.7% 10.3%

-14 21 5.7% - 16.0%

-16 : - 40 10.9% . 26.9%

-18 44 12.0% 38.9%

-20] - O8] - 26.46% 65.6%

-22 123 33.4% 98.9%

-24 4 1.1% 100.0%
Total 368 100.0% -

Table 3-8-2 (b)) Distribution of the Length of Tuna Boats in 1995

Length Number of Accumulated
{m) Calling Ships {Share (%) Share (%,
- -10 -2 0.5% 0.5%
20 3 08%| . 14%
- -30 16 4.3% 5.7%
-40] - - 22 - 6.0%] -- - 11.7%
50 - 29{ .- 1.9% 19.6%
-60 89 24.2% 43 8%
~T0] - 165 - 44.8%] - ‘88.6%] -
-80| . 38 10.6% - 89.2%])
-200 E] 0.8%] 100.0%
Total - aes] - 1wo000% - o -



(2) Working Vessels (Sand Barge )

63. Sand has been handled at Pier No. 20 by one private company since the
1920's. The pier has a sand storage yard at the back. This sand is used for
construction matexial in the city. The volume handled fluctuates according to the
demand of the construction.

G1. The function of the pier must be relocated to another appropriate place
when a new container terminal is developed near it. At present, the company
operates three ships with a length of about 120 feet in rotation for 24 howrs.
Therefore, at least one berth with a depth of 4.0 m and a length of 60 m will be
necessary. Two berths would be desirable.

(3) Ferries for Istands and Other Small Crafts

65. Ferries for istands such as Taboga and othex small launches are mooring
at Pier No. 17 because of its convenient location. These ships are listed in Table 3-
8-3. At least six (6) ferries and nine (9) launches use this pier. This pier is
extremely congested because its mooring length is only 92 meters and the use by
ferries is concentrated at simitar {ime to get passengers.

66. The minimwn reguired mooring length ealculated as follows based on
actual vertical mooring: :

(@) forthe ferries
{ Ship Breath 7m + 3m ) X 6 %= 60m
(b) forthe Jaunches
( ShipBreath 65m + 3m ) X 9% 70m
In addition to the above, arca for future expansion should be considered.
67. © On the other hand, Pier No. 19 is exclusively used by six () PCC
launches fox transpbrtation of line-handling workers. The mooring length is 88
meters. Besides this pier, PCC has two more piers avound the port of Balboa: one
for four (4} tugboats at Diablo and the other for four (4) pilot launches at Naos

island of Amador. The control center of these small crafls is located at the pier of
Diablo. - - _ - S '

_.53__



G8. PCC plans to relocate and concentrate the function of Pier No. 19 with
other facilities around the port of Balboa to the noith of Corozal. Therefore, the
area around Pier No. 19 is expected to be available for small ships in addition to
Pier No.17. In this case, the Pier No.19 and Pier No. 17 are preferable to be
assigned for passenger fervies and for the port service launches respectively,
taking the neighboring port fimction into the consideration (ex. the north side of
Pier No.18 will be assigned for cruise ships as aforementioned).

Table 3-8-3 The Existing Ferries and Lawnches at the Port of Balboa

‘Type of Ships Tonnage Length Breadth Draft Capacily Remarks
(Operator) (lon) {meter) (meter) (meter) (person)
Ferry (Tourizm) Pier No.11
{Argo Tours)
ISLAMORADA 93 293 6.0 18 200 to Taboga Istand
FANTASIA 10 35.7 . 34 18 600 for Canal cruising
(Calypso Queen) ’ ’
CALYPSO QUEEN 652 19.6 6.7 18 160
CALYPSOQ PRINCESS 41 16.8 52 18 110 operation in 1997
{new ghip) o under consideration
{Maritima de Cabotaje) )
BONA 95 13.8 87 - 18 - 200
(1iotel Cotadora)
ISLA CONTADORA 60 16.8 6.1 1.8
Launch Pier No.17
(Trans Ibcrica) . i - - ;
ANAYANS] 11 16.2 44 1.2
RALBOA 9 12.2 34 1.2
ANCON . 11 162 = 656 1.2 . .
{new ship No.1) 17.5 128 43 12 cperation in 1997
{new ship No.2) 17.6 128 43 1.2 . ditto -
{new ship No.3) 7.6 128 4.3 12 - ditto -
{new ship No.4) 17.5 128 43 12 - ditto -
{new ehip No.5) 17.5 128 13 1.2 - dittg -
{Environmental Protection Service)
ILKA 27 146 4.6 1.2 transfeired to the port
of Cristobal
SUNDANCE SUNSET 24 12.5 1.0 1.2 . ditto -
(Panama Marine Safely)
MORENAL 23 14.6 4.6 12 for privale usa

{(4) Tug Boats and Supply Ships Other than Oil Barges

69. Two (2) tugboats are operated at the port now. They stay at the south end
of Pier 14, This place will be assigned for ship repair as explained carlier in 3.7,
They will be relocated to the west side of Pier No. 18 with a mooring length of 59
m. This is one of the most convenient places for tugboat service becauso it is close
to the Canal ( northbound and southbowxd) the existing port, and Diablo
container terminal. It also has sufficient space to meet the increase in the number



of tugboats { See Table 3-8-4 for the existing tug boats and supply ships ).

70. Listed in Table 3-8-5 ave the supply ships other than oil barge, which
transport water, lubricating oil, parts and so on. Only thyee (3) ships are fully in
service now. The number would increase sooner or later as in the case of ship
repair and fuel supply service explained carlier. They will be assigned to Pier No.
15, 16 and 18 as they are at present while these piers ave vacant.

Table 3-84 Existing Tug Boats at the Poit of Balboa

Type of Ships Tonnage Length Breadth Draft Capacily Remarks
(Operator) {tony (meter)  (meter) (meter) (person}
Tugboat Pier No.14
{Smit Panama) )
HOEKSENBANK - 253 332 9.1 ‘30
STEENBANK 253 332 21 30

Table 3-8-5 lxisting Supply Ships Other than Oil Barges at the Port of Balboa

Type of Ships Tonnage Length Breadth DPraft Capacity Remarks
{Operator) {ton) {meter) (meter) (meler) (person)
Supply Ship (Water, Oi, Parts ete) ' Pier No.15.16,18
(Maritima de Cabolaje) - o o . :
VIVEROS1 94 314 1.3 30
KENOK! 323 31.2 110 30
{new larger ship) eperation in 1997
{Panamz Marine Safely)
OMARIT . 123 45.7 11.0 390
{new ship) 123 457 1.0 30 ’ under congideration

(6) Pleasure Boats

71. In the port area, there are a few bases for pleaswe activities represented
by Diablo Spinning Club and Balboa Yacht Club wnth a concession. Reloeation of
these yacht clubs may be necessary., :

2. On the other hand, several marina plans are in progress around the port.
A recreational marina with 200 boats and 100 boat garage is planned by ARI at
Amador. At the waterfront of the Panama bay, a new resort hotel has been
oonstiucted with private piers for 30 cruisers. Its capacity will be increased wp to

90 in the futwe, Its nelghbormg club is also increasing the curvent capac:iy of 30
to a total of 120, : -

_755_



73. Therefore, it would not be necessary to plan a new marina at this time.

3.9 Aliganment of the New Canal

4. Alignment of the New Canal was recommended by the Commission for
the Study of Alternatives to the Panama Canal in 1993. At the completion of the
third locks, the maxumum size of vessels passing through the channel will become
150,000 DWT and the width of the channel needs to be expanded from 150 m to
320 m. { Some operating area will also be required. )

6. In the early stages after the expansion of the channel, the American
Bridge, the main span of which is avound 330 m, may be retained for a few more
decades after completion of the third locks.

76. Use of Pier No.6 for oil handling may be completely terminated because
there will be no distance between the pier and the channel which means that
operation at the pier would become more dangerous.

1. With the increase of usage of the new Canal, the westein side of the
American Bridge and the tip of Rompeolas at Farfan will have to be removed. This
means renewal of American Bridge. ' _

8. In the following section, several alternative plans for poit development
will be studied. In the study, two (2) alignments of the new Canal explained above,
one recommended in 1993, and the other shifted parallel to it through the main
span of the American Bridge, will be taken into consideration. Each alternative of
this Study for port development will satisfy both alignments of the new Canal and
contain sufficient operating area.

3.10 Alternative Plans for I;ort Developmeilt |
(1) Site - Diablo
1) Altornative Plan- D1 (sec Figure 3-10-1)
79.15 'This 18 the 1ﬁost. l:)asic-r alternative to be étudied :;‘I‘wo consecﬁtivé

ocontainer berths are located just adjacent to Pier 20 on the north side and parallel
to the existing Diablo road. This kind of plan has been proposed repeatedly by -
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