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PREFACE

n response to a request of the Government of the Republic of Panama, the
Government of Japan took pleasure in conducting a siudy 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 My. Takao HIROTA,
President of the Overseas Coastal Avea Development Institute of Japan
(OCDI), and composed of members from this iastitute 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 field surveys at the study area. After the team
returned to Japan, further studies were made and the present report was
prepared.

{ hope that this report will contribute to the promotion of the project and
to the enhancement of friendly relations between our Lwo countries.

I wish to cxpress 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

Kimio FUJITA
President
Japan International Cooperation Agency






LETTER OF TRANSMITTAL

June 1997
Mr. Kimio FUJITA
President
Japan International Cooperation Agency

Dear Sir,

I have the honor to submit hevewith 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 upon
by both governments, the report is formulated to cover the following
subjects;

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

(2) To conduct a feasibility study on a short-term plan up to the year 20056
based on the master plan.

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

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, authoritics, 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 cowrse of the
study.

Yours sincerely,

Tbao Hirila

Takao HIROTA
Team Leader for the Study
on the Development Plan of the Port of Balboa
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I SHORTTERM PLAN FOR PORT DEVELOPMENT
1.1 Basic Policy for Short Term Plan

1. The physical and management plan for the short term with the target
year of 2005 shall be illustrated in accordance with the overall concept and
scenario of the long term development and layout plan proposed in the Master
Plan of 2015 m PART 1L

2. Taking into consideration various requirements for the cwrent situation
of the port and overall demand of future port traffic, the cove objectives of the plan
are identified as follows:

(1) Improvement and expansion of total capability of the port in handling cargoees
and serving ships, in particular, to meet as soon as possible the potential
traflic demand of transshipment container on the Pacific side.

(2) Identification of scale and substance of the physical development project as an
intermediate step of development in achieving the proposed goal of the Master
Plan. Do : e S _

(3) Strengthening port management and operation systen: to effectively run the
public port under the cwrrent situation swrounding APN.
1.2 Physical Plan of Port Facilities

3. Physical plan of recommended project in short term stage 13 described in
this chapter. ' ' '

1.2.1 Development of New Container Terminal

4. A new container terminal is planned to be developed at Diablo. Transfer
crane system is adopted as cargo handling system. Awmnual throughput of
container cargo of this terminal in the year 2005 ( medium case ) is estimated as
follows; C R,



{thousand TEUs)

Laden 409
(Import) (44)
(Export) (13}
(Transship) (352)

Empty 28

Total 431

(1) Construction of Texminal Facilities

5. Layout plan of wharfand terminal avea are shown m Figure 1-2-1.
1) Whart
6. One container berth for Post-Panamax typé ocontainer vessels will be

constructed. Major specifications are as follows:

Length 350m X 2berths (consecuti#e berths)
Depth® -13m
(capable of being decpened up to -14 m in futwe} . -

*)  at berthing space just in fiont of the berth
(area: 350m X B50m X Z2berths )

2) Terminal Avea

7. Terminal has area equivalent to 122,500 m (350 m X 350 m ). This
area consists of apron, marshaling yard and back yard. Readjusted area for futwre
expansion equivalent to 52,500 m (350 m X 150 m ) is attached to it just in the
back.

J) Waterway and Basin

8. Acecess navigation routes to the container bexth should be provided from
both the northward and the southward divections through the Canal. Arca for
twrning basin is secuwred for Post-Panamax size vessels in front of the terminal.
The area is a circle of a diameter of 600 m (=2L.) with a minimum depth of 12 m.
Vessels call at the berth during high tide in case of need.



9. Most of this area is maintained at a depth of 12 m, 1t is also used by other
vessels which call at existing wharves at the poit of Balboa.

4) Others

10. Layout ptan of major facilities and container cargo handling equipment
required for operation of the new terminal is explained in the chapter on cargo
handling system.

(2) Improvement of Existing Major Facilities ( Urgent Plan )

11 In order to cope with the urgent requirement for upgrading the service
level, improvement of exisling major facilities is planned early in the short term
stage.

12. Container yard will be expandéd mainly just in the back of Pier No.14, 16
and 16 ( Sce Figure 3-11-1 of PART 11 ). The ‘expanded area will be used for
container marshaling area for the time being until Diablo terminal starts _
operation. The investment for it, therefore, should be the minimum necessary.
~ Container cargo handlmg equipment required for the ¢ opel ation is ew(plamed in the
' chqptel on cargo handlmg systen. :

13. - VPier No.14 will be asrsignedf for the expansion of acﬁvi_ties_ of ship repair
after the container terminal at Diablo starls fu]l operation.

14. As well Plel No.1b6 and 16 wﬂ.l be utlhmd mainly for cargo handling such
as gmm and automobite. The urgent container yard will be utilized as a large arca
of back up space to secure smooth and efficient activities at these piers. { For
" example, more than 20 ha is necessary for car stocking yard in 2005 as
aforementioned. As well, silos coutd be equipped at need for improvement of cargo
~ handling. )
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1.2.2 Improvement and Arrangement of Other Major Facilities
(1) Pier No.G

15. - Bunker handling should be concentrated at this pier. It is desirable to
construct the new inlegrated facilities at north Amador as soon as possible
without waiting for the target year 2015 of the Master Plan. Therefore, no special
reconstruction or improvement is planned for the time being, if existing bunkenng
facilities are maintained in good condition.

16. ( On the other hand, Pier No.1 and 2 at Rodman Base has been in
operation for the same purpose. )

(@ Pier No7

17. - Pier No.7 will be assigned for the expansion of activities of ship repair like
Pier No.7. Accordingly, no special xeconsiruction or improvement is planned.

(3) Pier No.17
18. Port service launches will stay at this pier as at present. No special
reconstruction or improvement is planned.

{4) - Pier No. 18

19. Pier No. 18 is the only pier with a quay shed of 15,000 m? in the port.
Southern part of the pier will be used mainly for cargoes such as general cargo,
valuable cargo under a guard and cargo to be kept dry.

20. . To check the maxbmwun capacily of transit shed for general cargo
handling, required avea is estimated as shown below. Part of the shed will be
sufficient for it.
12,0,000 naetric ton/ year (cargo volume in iligh case of 2016)
| 20cycle/ year (cyclerate) X 0.5 (utility rate )/ 1.0 ¥/ m? (arca utility rate)
.= 3000m? - -
21. The west end d_f the pier is used for tugboat.

92, Northein pat of the pier will be almost fixed for large passenger cruisers



with an active branch Ine of rathroad under imvestigation for tourism connected
with them, The mooring length of 280 meters is asswred from the west end of the
pier. It is necessary to keep the fiont slip ai the depth of at least 10 meters.

23. Exasting shed house is modified to passenger terminal building.
Renovation of the quay shed will be limited to the least necessary scope. Therefore,
space allotment described here is only an example and not to be wderstood as
fxed.

24. Expected land access means to this terminal are xailvoad, buses and
passenger cars. A platform for passenger will be integrated around the shed
entrance, In front of Pier No. 18 to the north, a parking area for bus and passenger

car with an area of around 2,000 m2 can be prepared after demolishing a small
building of No. 56.

25. Space utilization plan of Pier No.18 is shown in Figure 1-2-1. In the
northern part of the shed are located teyminal facilities { avound 3,000 m2) such as
terminal office, waiting room and baggage office; immigration and customs; tourist
information center; restaurants and coffee shops; and shopping center ( duty fiee
shap, ete. ) which serves not only passengers but also crews and employees.

26. These are separated from the cargo handling and stacking areas on the
south side m the viewpoint of security and contiol of passenger and cargo.
Walking area is limited to the north side of terminal facilities along the waterfront
and through the terminal facibties..

{d) Pier No. 19

27. This pier should be made to serve domestic ferries as soon as PCC
integrates the function of Pier No. 19 in Corozal together with other facﬂltleq Itb
basic structwe is of floating type convenient for small crafis. IR

28. Ticket windows, waiting rooms, adninistration offices for passenger
should be concentrated and integrated at the buildings behind the pier. The
parking area in front of Pier No.18 is also utilized for bus and car access to Pier No.
19. Inaddition to it, a parking area of 4,000 m?2 (with a capacity of 200 passenger
vehicles) in total is prepared mamly for passenger and employee use to the north
{ See Figure 1-2-1). :



{6) ‘Twna Bexth

29. Two (2) borths for tuna boats will be constructed for ship supply and
repair as follows:

Wharf Length Om X 2
Depth “1.6m
Apron 180m X 20m {3,600 m?)
30. Space with arca of 6,000 m?on the north side will be used as open avea for

multipte use such as handling fishing gear. On the west side, the alignment of
Cwiundu River will be arranged along the container terminal. The river eftect ively
serves as a boundary separating contamer handling zone from other activity zones.
The existing PCC storage area at the back will be reserved and used as a green
park area until an additional area becomes necessary (Sce Figwre 1-2-1).

31. At the same time, the port of Vacamonte should be fully improved to
comply with the requirements of tuma boats for supply and repair as
aforementioned.

(7) Sand Pier (Pier No. 20)

32. Two (2) berths for sand barge will be constructed near PCC pier at Diablo,
as Pier No.20 will be demolished.

33. A jetty type pier with a depth of 4.0 m and a length of 60 m is planned
here. More than the current storage area ( around 7,000 m?2 ) could be secured
behind it. Greenery should be airanged around the sand pile. The details will be
confirmed with the cuanrent concessionaire of Pier. 20 (See Figure 1-2-1).

12.3 Construction and Improvement of Access Road

31. A new access road from the new container terminal to the Diablo Road
should be constructed. Two lane voad will be suflicient during the short term stage
(One lane is planned to be 3.6 meters or 3.25 wide). However, space for possible
future expansion to four lanes should be reserved along the road. This area cant be
tentatively used as a parking area for trucks and trailers, which will also make it
easier for these vehicles to twm comers ( See Figwre 3-11-1 of PART 11 and Figwre
1-2-1).



35. Tn addition, existing roads should be strengthened as follows:

a) Atleast two lanes with one lane of a width of 3.5 metersor 3.25
From new Sand Berth to a new access road aforementioned above
From Tuna Berth {o the Diablo Road
The Roosevelt Avenue
b) At least four tanes with one lane of a width of 3.5 meters or 3. 25
Two roads from the existing port to the Diablo Road
The Diablo Road, the new Gaillard Road and the roads conncctmg them

36. These roads should be welt paved, marked, and improved around domers,
and crossings should be equipped with traflic lights where necessary. -



II PRELIMINARY DESIGN AND TECHNICAL FEASIBILITY
2.1 Natural Conditions
2.1.1 ‘Topographic Condit ions

1. Figwre 2-1-1 to Figwe 2-1-5 show the topography of Diablo that the JICA
Study Team has prepared in November to December 1996.

2. Immediately noith of the Port of Balboa lies the mangrove avea, where the
Curundu River and Maria Salas River flow into the canal. Reclamation is made for
allocating small workshops for small ship repair and chandler’s warehouse, cte. The
lowest elevation of the mangrove area is about +/- 0 m MSL (about + 2.6 m MLAVS)
~ and the highest is + 7.8 m MSL (about + 10.4m MLWS) at the reclamation.

3. North of the mangrove area lies Diablo Height, PCC’s housing complex,
which has been already reverted to Panama. The Diablo Height is slightly uphill to
the north fromn the mangrove area fiom about + 5 m MSL (+ 7.6 MLWS) to 21 m
MSL (+236m MLW‘S) The hlghest 18 +26.7 m MSL +293m MLWS) the top of a
small hill.

4. Between the canal and Diablo Height lies a low flat area about +4 mto + 5
m MSL (+ 6.6 m to + 7.6 m MLWS), where the pier of PCC and workshops for small
boat repair have been built. Swampy areas where mangrove paitly grows, are
scattered around this avea. -

b. Further north along the canal, a low flat area whose elevation is about + 3 m
MSL (+ 5.6 m MLAVS) lies and is used as a transmitter antenna field.

2.1.2 Bathymetric Conditions

6. - Figure 2-1-6 shows the bathymetry offshore Diablo. The map is prepared by
combining the results of bathymetric survey conducted by the JICA Study Team in
November 1996 together with the bathymetric maps of Balboa Im1e1 Harbor that
APN prepared in 1995 and 1996. - ' :

7. The APN’s bathymetric swrvey confirmed that the center of the inner harbor
is maintained - 12 m to - 13 m (MLWS) deep in 1995 and 1996. The seabed slightly



tends shallower to the novth {anchoring area) up to - 10 m MLWS. The bathymetric
survey conducted by the JICA Siudy Team indicates that the seabed is steep and
becomes shallow up to - 2.0 m MLAS at the noxth of the anchoring area.

8. The top elevation of the Diablo Island is about +/- 0 m MSL {(+ 26 m MLWS)
This means that the “island” is underwater almost haif of the time.

2.1.3 Geotechnical Conditions

9. The JICA Study Team conducted at Diablo thiee borehole subsoil
exploration at the locations shown on Figwe 2-1-7. The boring logs are also shown in
Figare 2-1-8 to Figare 2-1-10.

10. At all the locations, the top soil is mmposed of fill matenals; thickness of
about 2.5 m (silty clay), 4 .0 m (mixtuer of silty sand, organic clay and rubble) and 6.5
m (mixture of silt and silty clay) at Boreholes No. 1, No. 2 and No. 3 respectively.

11, - Below the fil}, there exist marine origin sediments, with a thickness of 5.6 m
{Borehole No. 1}, 6,0 m (No.2) and 9.2 m (No.3). The N-Value varies from 4 to 40,
increasing to the depth. This layer is too soft to support the heavy structures such as
quay wall.

12. Undexrlying the marine origin sediments, the residual soil, which have been
created from the parent rock, exists. The residual soil is very hard (N-value is more
than 50) and capable of supporting the foundation of heavy stiuctues. The thickness
i8 2.1 m at Borehcle No. 1 and 5.3 m at No. 2. However, this layer extends deeper
than - 15 MLWS at Borehole No. 3 as it does at existing Pier No. 18.

13. Underlying the residuat soil, the parent rock (sedimentary) exists. The JICA
Study Team conducted confirmation drilling, wherever encountered, 2 m deep into
the parent rock and took their cores, which were subjected to the compression test.
The core taken at Borehole No. 1 indicates 57.1 kglom?2 axial oompn,ssmn strength
and the core at Borehole No. 2 indicates 74.2 kg/cmZ

14. The tln‘ee borehole subsoil exploration confi rmed that the subsoil formation
at Diablo is “La Boca Formation.”

156. - Property and physical tests of the samplés taken by the JICA Study Team
are shown in Tale 2-1-1 to Table 2-1-3.
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2.2 Preliminary Design of Major Port Facilitics
22.1 Dredging and Rec]amet ion

16. In view of the existence of the parent rock at Diablo, the face-line alignment
of the quay wall is one of the decisive elements to determine the short-term
development plan.

7. The face-line is technically selected on the verge of the existing anchoring
area of the Balboa Inner Harbor as shown in Figure 2-2-1 so that the underwater
rock excavation can be avoided. '

18. The very soft marine origin sediments layer, about 5 m to 9 m thick,
underlies the existing swrface fill. The surface of the reclamation, therefore is
expected to settle 2 to 3 m where there is no reclmlntlon yet and 0.3 to 0.5 m where '
fill has been aheady plaoed '

19.  The dnedgmg vo]ume is about 850 GO{) m3 and the required ﬁll is eslimated
about 1,170,000 m3. However, the dredged materials will be probably unsuitable for
the mclamahon since the dredgmg 18 m'nn!y to excavate the marine m'lgm
sediments. :

20. In order to minimize the development cost, it is tlierefore suggested that the
dredged materials should be disposed of to the shallow sea betw een Campo de juego
and Anador. The reclamation should be made, in pnnmple with dry fill. However,
should the suitable dredged materials fiom the canal ave available with PCC (the
dredged materials from the Culebra Cut, for example} and they be d;sposed of at the
short-term development area at a reasonable cost, the use of the PCCs dredged
materials shoulcl be negotlated

21, In view of the existeice of the soft sedj_menté layer, theiﬁlling werl; is
yecommended to be carvied out at the first stage development for both the fust and
scoond developments of the oontamel termmal 50 that the consohdahon can be
expedited for the beoond development C

222 Conteiner Terni_jna} Far:ilities

1) QuayWall -

22, 'Along the selected faceline of the quay wall, very hard residual soil may

—a 264_



exist fiom about -9.6 m MLWS to deeper than -15 m MLWS, and no sound rock may
be ericountered shallower than -15 m-MLWS (Borehole No. 3). Therefore, both of the
two alternatives which are proposed in Part I of this report are technically valid. As
an open conciete deck supported by cast-insitu concrete piles, however, is more
flexible to rock encounter than a concrete caisson bulkhead. I view of this, a concrete
open deck supported by cast-in-situ piles is recommended. It is recommended that
detailed subsoil investigation be eonducted along the selected face-line, and the final
decision on the lype of the quay wall be made based on the results.

23. - Figure 222 shows the cross section of the quay wall. As mentioned
previously, the gauge of the crane rails is 30.26 m so that one auay-side container
crane will be transferred fiom Pier No. 14 or Pier No. 16 of the Port of Balboa.

24. The top elevationis + 7.0 m MLWS which is about 1.1 m higher the highest
water as it is at the existing piers. The front depth is to be - 13.0 m MLWS capable of
accommodating over-panamax container vessels which are currently in operation.

25. - The fender system is to absorb the berthing energy carried by an over-
panamax container vessels of 6,000 TEU with a 0.15 m/sec speed and 10 degice
angle of berthing. Bitts should resist a 90 ton mooring force.

96. - : The wheel loads of the container quay-side cranes and other live loads
should be as set forth for the improvement of the Port of Balboa by APN.

2) Yard Pavement

27. The container yard is to be developed for RTG (Rubber-tyred Transfer
Gantry crane) system and suitable for computerization of the cargo handling. To this
end, a monolithic pavement is preferable. Meanwhile, the yard should be flexible to
the settlement since the reclamation is made on the very soft marine origin
sediments and wneven settlement is more or less inevitable. In this view, asphalt
pavement is to be applied. '

28. For allowing a heavy duly vehicle to handle a loaded containers, the yard
pavement should be, for example, comprised of 90 mm asphallic conerete, 200 mm

base cowrse and 200 mum sub-base cowrse.

:_ 3) Buildings



29. - Major buildings to be built for the container terminal are Gate Complex (26
m x 20 m), Terminal Complex (30 m x 30 m, 4 story), CFS (40 m x 40 m),
Maintenance Shop (26 m x 30m).

30. Gate Complex and Terminal Complex will be of a column and beam
veinforced concrvete structure with flat roofs and brick walls. Meanwhile the CFS and
Maintenance Shop will be the same type of structure except the roofs, which should
be steel truss beams with light roofing materials because of their large span.

31. In case that the container terminal is developed in two stages, all the
buildings should be built at the fivst stage for their functions are necessary for the
terminal operation. : :

223 Tuna Boat Berths

32, Tuna Boat Berths ave to be built near the existing Pier No. 20. The subsoil
information provided by APN and obtained by the borehole exploration Borehole No.
3) indicates that the marine origin very soft sediments exist fiom about 0.5 m
MLWS to - 9.5 m MIAWS. Therefore, no gravity type bulkhead structure like concrete
blocks, concrete caissons, can be economically bult, T : -

33. A concrete open deck supported by cast-in-situ concrete piles is technically
recommended because the parent rock supposedly exists not much deeper than - 15
m MLWS. Neither precast concrete piles nor steel piles can be driven into the parent
rock. Figare 2-2-3 shows the recommended cross section. - :

34. The fender system should be similar to the existing one at the north side of
Pier No. 18, which is composed of vertical steel piles attached to the pier with
horizontal steel member and rubber fenders. - - -

35. The apron should be concrete pavement since 0113,' wastes from tuna boat
may damage the pavement if it is asphaltic.

2924 Sand/Gravel Landmg Berth<;

36. SandfGlavel Landmg Belths is allocated at the shore north of the pier of
PCC at Diablo. As this water area is cwrently shallow (approximately +/- 0 m MLS
or + 2.6 m MEVS), this area is to be dredged up to - 4 m MLWS. The diedging may
“encounter a small quantity of sound rock as the borehole explovation in this vicinity



(Borehole No. 1) confirmed the rock at - 3.6 m MLWS. The dredged materials, as they
will be mainly composed of the residual soil, should be disposed of to the nearby
swampy area across the existing road so that this disposal area can be used for sand
stacking.

37. As sand and gvavel are hydvaulically unloaded at present, the same method
will be applied for the now berths. In this regard, a pontoon 60 m long and 10 m wide
is moored and used as the landing berths. The access will be a [lexible ramp. The
pontoon is horizontally fixed by 4 steel pipe piles driven into the seabed by a pre-
boring method as rock will be encountered. The pontoon shall be vetrtically movable
to the tidal changes being guided by these piles. Figwe 2-2-4 shows the
recommended cross section.

23 Maintenance and Rehabilitation

38. Since succeeding the Port of Balboa from PCC, APN has maintained all the
facilities, periodically rehabilitating all the piers (deteriorated reinforced concrete
beams and slabs of the apron deck have been patched with concrete) and conducted
maintenance dredging of the Batboa Inner Harbor.

39 However, the repair of Pier No. 18 is wgent. Itis observed that reinforcing
otee] bars of the beams and slabs are exposed and heavily rusted so that they have
already destroyed the concrete and ave intens fying damages.

40. The Balboa Inner Harbor has been maintained - 12 m to -13 m MLWS. It is
reported that the siltation takes place at a rate of 24 cm per year. As wbanization is

expected at the catchment arca of the Curundu River, which flows in the inner
hatbor, the siltation will increase in near futwre. APN is to be responsible for
maintaining the inner harbor sufficiently deep.
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III PROJECT COST ESTIMATION AND SHORT TERM IMPLEMENTATION
SHCHDULE

3.1 Cost Estimate
(1) Assumptions

1. The cost for the urgent. measwres of the existing pier of the Port of Balboa
is fixed US$ 45,000,000 as inforimed by APN, regardless of the concession contract
~ between APN and HIT.

(2} Quantities

2. The conslruction cost is estimated for the recommended structures of
each port facility, Dredging and reclamation quantities are based on the
topographic and bathymetric surveys that the JICA Study Team conducted.

(3) Umt Rates

3 Instead of detailed cost breakdown, unit rates are determined based on
 the indicative items such as dredging, reclamation, quay wall, pavement, building,
etc. The costs of the ancillay works are in proportion to the major work costs. In
estimating the oost, the unit prices of main construction works in Panama are
referred to.

(@) Cost for Short-Term Development

4. Table 3-1-1 shows the cost estimate of the short-term development and
Table 3-1-2 and Table 3-1-3 show the annuval disbursement of the cost in
accordance with the implementation schedule of the project in case of the low -case
and thh case demands respectiv ely :

b. The construction cost of the civil w01 ks of the Short-Term Development is -
estimated about 128 miltion US$ (the engineering cost included) while the
procurement and other costs for the eqmpment is about 19 million US$ (the
engineering cost mcluded) '



Table 3-1-1 Cost Estimate of Short-Term Development

Item
No.

Description of Work Unit | Quantity

Unit Rate

}

Total Amount

WsH

(USs)

MUrgent _’\leam_res -

) Imgrcnement of Piers

Equipiment

16
1.7

- Qqnliqupg; Terminals (Diablo 1st Stage)

] Mlscellaneous Woi'ks -

a. Panamax Container Quay-side (‘rane:. | each

b. Transfer Crane | cach 3.

c. Reach Stackers L L each _? .k
& Top Lifters ~ o . | each .3

'
'
4
i
'
|
'
|
1
|
1
1
i

S e e e

|

PR TR -

. \

)

|

i

i

|

|

i

pers

e. Trailers R .| each I 18

f.Chassis o |eaen 2

Urgent Measures, Civil Works

5!

g e e

| 45,000,000

1,000,000,

":'__:Eﬁ_o'ﬁﬂ
P 70,000
60,000

J ik Ryl

20,000

4,500, '0'0'6' .

f
|

45,000,000

9,000,000

73,000,000
350,000
210,000

__. 600,000

246,000
13,400,000

" 745,000,000

S N B oo

Dilto, lsqmpmenl e ‘: [
Ditte, Total ~ |

- 14m Quay

Reclamation T T T Ve 1 350000

{Pavement " T | sqm. :
Building o 1 sqm_

Elecirical Works o

Utilities Works

M |scel laneous \Vork 5 | -

Transfer Cranes _each : 3

| |Reclamation | ewm I 820,
-14m Quay e 1o 350,
Pavement _sqm. |

Electrical W orks

Utilities Works .

i ShOl’[ TEIITI DE\ elopment ___ _:T__—T_- T ;- o 77771:777 7777777777?_17_7 7_7 o WLT_

350
“110,000°

|Post-Panamax ‘Container Quay-side Crane | each ! 2

|AccessRoad” f"__l'-_m-__.j;_:____@_@ '

0 {Post- Panamax Container Quay-side Crane | each ;| 1

65000 200
1
I R
Access Road ) lm. oo 5_2_!3_ e BN, L,EH G, VU0

% S ___ﬁ__

-1 e memem

S

'|Dredging (183m) T cum. | 7 850,000

20

o ""'6 ;
£ Tl

150"
200

1,600,000,

800, 000*
2,400

4,890, 000,

i
i
i
6,000 000i

S N ———

000 s

67,500.

4,830,000

1,000,000,

150,
~ 300,000
__200,000;
__“__25@0%

_5,000,000,

13'100 000

58,400,000

1,700,000

" 2,100,000

23,625,000

16,500,000

" 1,300,000

71,600,000
800,000

1,248,000
- 4,890,000
53,763,600

10,000,000

3,000,000
13,000,000

4,920,000
23,625,000

18,450,000

___ 400,000
200,000
" '700,000

4,830,000

53 125,000

5,000,000

Transfer & Reinstall of Panamax Container
Quay-side Crane

760:666;

o ;;;::ftiif {Zj 7_7__ A:__l:_____ p— j_:::':"'

. 5,750,000




ltem

Description of \WWork

Unit

Quantity

Unit Rate

Total Amount

_|Tuna Boat Berths (Balboa)

|Pav ement

_[Sand/Gravel Landing Berth (Amador)

_ |Dredging
|- 4.0 m Quay {pontoon type 60 m)

_|Submerged Dike

-1, 5m Quaz B

Access Road

_ |ElectricalUtilities/Miscellaneous Works

180

~190,000]

3,600

1.5

50, ooo;

100;

"~ 1,980 9‘90

_|Electricaltilities/Miscelianeous Works

_|Renovation of Pier No.18

Passenger Terminal (3,000 m2)

1,0000

285,000
"9,000,000

360,000

240,000
1,980,000

11, 865 000

_25

425,000

il N

200,000

31,000

__ 636,000

160]

" 450,000

Parking (6,500 m2)

- P..leclr_walfUhfnhés!thellaneous Works

Substitute Mangrme at Amador

Soil Transport and Fill

Plantation

Short Term De\elopment Cw:l“ori\s o

Ditto, Equipment

Ditto, Total

50

- 340,000

__..830,000

850,000]
__L200|
13

T 850,000
- 660,000

63,000

S

1,573,000

1 121 812, 000

- 18,750,000

| 140,562,000

—_ - [ - — ___.E_ —_—— —
R _ I D | I -
| Givil Works, otal B I 166,§§2,000
[Equipment Total ~ """ 7 ] T 32,150,000
_|Total _ o U P vl ]| 198962,000
|EngineeringCost = T T T g T T T T8 1984,000
“|Grand Total T T - | 207,946,000

—_— 38.._.
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3.2 Construction Schedute

6. The short-term development shall meet the demand forecast, both the
low-case and high-case demands; Urgent Improvement must be completed before
2000 and the fust stage of the short-term development before 2001 in both cases.
The second stage shall be completed before 2005 in the low-case demand and
hefore 2003 in the high case demand.

1. The construction schedule is made based on quantities of the major work
items such as dredging, reclamation, quay wall, pavement, etc.

8. In both the low and high demand cases, the reclamation is scheduled to
‘continue fiom the first stage development to the second stage in order to expedite
the consolidation. The renovation of Pier No. 18 can be commenced when Tuna
Boat Berths are completed. '

9. Figure 3-2-1 shows the construction schedule for the low-case demand
while Figure 3-2-2 shows the high-case demand.

._.(il_
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