7.4.2 Plaaping Restrictions (Restricted Airspace)

(1) Airport activities

One of the most severe conditions in tcrms of planning in Subic Bay is the restnicted

airspace due 1o the proximity of Subic Bay International Airposi.

Subic Bay International Airport (SBIA) has a single runway of 2,744 m in length; the
true bearing of the runway is 068/ 248.  The airport is operational 24 hours a day throughout
the year. The aircraft movement in 1997 and demand forecast are shown in Table 7.4.2-1.

Table 7.4.2-1 AircraR Movement of SBIA (1997 and demand forecast)

1997 2006 2016 2006/ § 2016/
1997 1997
International Passenger Traftic 1,525 4,630 6,826 3.04 448
Domestic Passenger Traflic 1,758 3,487 5643 198 321
Total Passenger Traffic 3,283 8,117 12,469 247 3.80
Express Freight Movements 10,479 23,105 35,776 220 341
General Aviation 7,151 26,193 42,335 3.66 5.92
Military Opcrations 1,712 1,700 1,700 0.99 0.99
Total Aircraft Movemenls 22,625 56,115 92,280 201 4.0W

(Source: SBIA and “Subic Bay International Airport Master Plan (most likely case)’)

(2) Height limitation

International Civil Aviation Organization (ICAO) has prescribed standards and
recommended practices for aerodromes. Regarding these standards, obstacle limitation
surfaces are regutated in order to define the airspace around aetodromes to be maintained free
from obstactes so as to permit the intended acsoplane operations at the aerodromes to be
conducted safely. Obstacle limitation surfaces defined by ICAO are shown in Figure 7.4.2-1.

At this moment SBIA does not have an approach route from rumway-25 (from the
east side), but SBMA intends to improve the approach route to make entry from both sides of
runway-07, 25, east and west, possible.

After the completion of runway-25 approach improvement, the obstacle limitation
surface would be designed as in Figure 7.4.2-2 in SBIA. And the detailed height limitation in
Boton area is shown in Figure 7.4.2-3.

Generally speaking, the height of a typical container gantry crane for a Post Pana-
max vesse! is more than 65 m {boom down)/ 95 m (boom up), and the mast height of vessel is
more than 30 m { 10,000 Gross Ton : cargo vessel) / 34 m (10,600 Gross Ton : container
vessel) as shown in Figure 74.24 and 7.4.2-5 respectively. Therefore, it is important to
consider the restricted airspace around the SBIA in port planning,
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Figure 7.4.2-1 Standards of Obstacle Limifation Surface Defined by ICAO
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Figure 7.4.2-3 Detailed Height Limitation in Boton Area
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74.3 FPort Development Plan
(1) Basic ideas for port master planning

The following items shall be taken into consideration in the process of the port
master planning,
a) To realize the port development concepts complying with the conceptual zoning
planin SBF.
b) To ensure that the role and function of SBF is compatible with SBMA’s vision.
¢) To harmonize with other master plans in SBF as much as possible.
d) To censider the natural and social environment in SBF.
¢) To make optimum usc of existing port facilitics (Leyte Wharf is excluded due to
its extreme deterioration). In particular, Bravo, Boton, Nabasan wharves and
Lower Mau ramp will be used as follows:
Bravo: Berthing for port service boats (tug boats, pilot boats)
Boton: Handling of non-container cargo
Nabasan: Cargo operation of small impact to environment
Lower Mau ramp: Handling of LCT cargo (heavy equipment)

{2) Altematives of port development plan
In conformity with the basic ideas mentioned above, five areas were proposed for

port development sites and three altematives of the Master Plan and the long term plan ( target
year: 2020) are elaborated as follows (see Figure 7.4.3-1 and Table 7.4.3-1):
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1) Alternative-1(Central Business Area, NSD Area and Boton Area Plan)

a) General
Alternative-1 utilizes the existing port facilities to minimize the project cost.  The
container cargo will be handled in a new container terminal developed in NSD area, while the
non-container cargo will be handled in existing beiths of Alava, Rivera, and Boton wharves as
mentioned below.
Alava Extenston Wharf (181 m, -12.0 m) : Import (Cement, Fertilizer)
Rivera South Wharf (126 m, -10.5 m) : Domestic inbound (Fertilizer)
Rivera East Wharf (220 m, -6.1 m—-10.5 m) : Import (Rice, Soya)
Boton Wharf (411 m, -9.4 m): Import (Heavy Equipment, Construction Matenal,
Others), Export (Heavy Equipiment), Re-export (Heavy
Equipment, Cigarette, Others)

Howeves, since Boton Wharf cannot be operated efficiently due to its close
proximity to the airport, Alava Extension and Rivera South, East and North Wharves will be
used for handling of Construction Materials and Others as occasion demands.

And Bravo wharf will be used as a berth for porl seivice boats (fug boat, pilot boat).
A berth length 0f 220 m is required for the mooring of boats.

For this to be a viable altemative, the depth of Rivera East wharf should be increased
to -10.5 m. However, since the structural members of Alava and Rivera wharves are weak and
detenorated, the ship size should be limited to 15,000 DWT{full draft). And the ship size
accommodated at Rivera South wharf should be limited to 5,000 DWT due to the berth length.

b) Container tenminal in NSD area
(DContainer berth
Berh Length and depth are defined as follows based on the data mentioned in
chapter 74.1.

(1) The average container vessel size s assumed to be a 1,500 TEU carrier. Therefore,
one (1) berth for 2,000 TEU container carrier ships and two {2) berths for 1,500 TEU container
carrier ships are required. The total tength of container berths is 780 m.

(1) The container berth is continuous berth of 780 m in length. Since a ship of
maximum size should be able to berth at any part of the continuous quay, the berth depth is
determined as 13 m.
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@ Container terminal

The scale of neoessary container terminal is determined by ground slots in container
yard, ratio of land use in container yard and yard area ratio in container terminal. The equations
used fo obtain the above are as follows:

(Container terminal area) = (Container yard area) / (Yard area ratio}

(Container yard area) = {Ground slots) / (Ratio of land use)

(Ground sfots) = £ {{Container volume in eachitem) X (Dwellingtime)} X
(Peak ratio}/ 365 / (Container stacking height)}

Yard area ratio : 0.6 (CES is installed in the terminat.}
Ratio of land use : 220 TEU / ha (transfer crane system)
Dwelling time: 7 days (import loaded)
4 days (export loaded)
3 days (import and export empty)
Peak ratio: 1.3
Container stacking height: 3.0 (import loaded)
3.2 {export loaded)
2.0 {import reefer)
4.0 (import and export cmpty)

The result of calculation for ground slots is shown in Table 7.4.3-2.
The necessary scale of container terminal is calculated as 35 ha.

Table 7.4.3-2 Necessary Ground Stot of Container Terminal (2020)

Container Dwelling Number of Storage | Stacking | Ground
Volume Time Container Height Slot
(TEU/year) | (days) (TEU} (box) (TEU)
Import 359,850
Loaded 359,085 7 8,953 3.0 2984
Empty 0 3 0 4.0 0
Reefer 765 7 19 20 i0
Export 359,850
Loaded 346,300 4 4,934 32 1,542
Empty 13,550 3 145 40 36
Total 719,700 4,572
Loaded 705,385 13,886 4,526
Empty 13,550 145 36
Reefer 765 19 10
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¢) Non-container cargo facilities in Central Business Area and Boton Area

Non-container cargo will be handled in existing wharves; Alava, Rivera and Boton
wharves.

The scale of necessary cargo slorage facilities { open storage yard, transit shed,
warehouse) is determined using the following formula;

Ay =NXal(RXkXw)
A, = VXL Xa/(kXw)
The larger of the above valucs, A, and A, , is selected.

A A, : Necessary cargo storage scale (mz)

N : Required annual handling volume (t / year)
a : Utility rate of cargo storage facilities

R : Cargo tumover (time / year)

k : Occupancy rate

w : Stored cargo volume per unit area (t / m%)
Vs: Deadweight fonnage of maximum ship

L : Loag factor of maximum ship

The gross land area required for cargo storage facilities is determined as follows;
Gross Land Area = (Net Land Area)/ (0.5~ 0.6)

The neccsséry area for cargo storage facilities 15 shown in Table 7.4.3-3.  However,
since Alava Extension and Rivera Wharves will supplement Boton Wharf, additional area for

open storage yard {(about 4 ha} will be reserved in the port lay-out plan of Alternative-1.

Consequently, the necessary gross fand area is 17 ha in Boton area and 10 ha in
Central Business Area.
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2) Altemative-2(Binictican Area, NSD Area and Boton Area Plan)

a) General

In Alternative-2, container cargo will be handled in a new container terminal
developed in NSD area similar to Altemative-1 and a new wharf for non-container cargo is
constructed in the mouth of Malawaan River.

The new non-container cargo wharf will be used for foreign trade, while existing
Boton wharf will be used for domestic trade and small foreign ships (re-expoit of cigaretie),
since the existing berth depth of Boton wharf is not sufficient to accommodate foreign trade
ships. Bravo pier (220 m length) will be used as a berth for port service boals similar to
Alternative-1.

Two new wharves are required ( 460 m total length X -13 m depth) on the
assumption that the port facilities for handling of bulky cargo, soya and cement, would be
constructed and operated by a private company in Cubi Point, and this is a likely scenario
considering the expected cargo volume.

In this plan, the existing river (Binictican river) and road (Argonault highway) must
be divered.

b} Container terminal in NSD area
Required container berth (length, depth) and terminal are the very same as
Altemative-1.

¢) Non-container cargo wharf in Binictican area and Boton area

(DBerth size (length and depth) of a new wharf in Binictican area

Berth length is defined as follows based on the data mentioned in chapler 7.4.1.

1) According to the required beith calculation, two berths are required. Andif  70%
of total ship size distribution is adapted to decide the berth length, the length would be 360 m
(170 m : cement / fertilizer + 190 m : rice). This is rather short considering the maximurm ship
size for foreign trade (200 m : heavy equipment / general cargo / cement / fertilizer / rice, 260
m : RO-RO ship). '

it) Based on the middle case, commodities which require the greatest number of
berths are construction materials (0.55), others (0.40) and rice (0.33). Therefore, ships carrying
these commodities will cali SBF most frequently.’

#i) The required number of berth for RO-RO ship is 0.26 and reguired berth length
for this type of ship is 260 m. ‘

iv) The berth length is determined on the assumption that the maximum ship size of
RO-RO ship and general cargo ship would call SBF simultaneously. Consequently the
necessary berth length is 460 m.

Required berth depth depends on the maximum size of ships that would be calling, in
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this case, soya or container canying ships which require a berth depth of -13 m. In 2020 soya
and container will be handled in private bulk and container temtinals, but until 2020 soya or
container should be handled in the new whasf. Therefore, the besth depthis 13 m.

@ Cargo storage facilitics in Binictican and Boton areas
'The scale of necessary cargo storage facilities {open storage yard, transit shed,
warehouse) is determined using the same formula as Alternative-1(mentioned in 7.4.3, (2), 1),
¢) ). Howevex, this plan includes a green tract of fand as an environmental countermeasure.
The necessary area for cargo storage facilities is 29 ha in Binictican area and 17 ha in
Boton area.
The detailed scale for the necessary cargo storage area is shown in Table 7.4.3-4.

(@Wharf usage in Binictican area up (o 2020
The SBMA believes that the development of the new container terminal in NSD area
should be left to a private company under a BOT scheme. Although this would eliminate the
need for SBMA to invest its own funds, it is urlikely that a private company would be willing
to make the initial investment unless actual demand is sufficient. In this case, it would be
difficult to attract port users and customers (consignees and consignors) due to the incflicient
handling system. As a result, the forecasted cargo demand would not be realized.

It is important that the SBMA takes the initiative to attract port users and customers. An
effective measure which SBMA can adopt as a strategy is to construct a new wharf which is
capable of handling containers in Binictican area and use it as a fully equipped container
terminal in the short term. Afler completion of a container terminal in NSD area, the wharf in
Binictican area will be converted to a non-container cargo wharf.
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3) Altemative-3 (Cubi Point Area, NSD Area and Boton Area Plan)

a) General
In Altermative-3, a new conlainer terminal is constructed in Cubi Point Area, while
the wharves in NSD area (Satiler Pier and Marine Terminal) will be used for foreign trade, and
Boton wharf will be used for domestic trade and small foreign ships similar to Alternative-2.
And Bravo pier (220 m in length) wilt be used as a berthing place for port service boats similar
to Altemative-1 and 2.

b) Container terminal in Cubi Point arca
Required container berth (length, depth) and terminal are the very same as
Altemative-1 and 2.

¢) Non-container cargo facilities in NSID area and Boton area
‘The scale of necessary cargo storage facilities {open slorage yard, transit shed,
warchouse) is determined in the same manner as Altemative-1 and 2.
The necessary area for cargo storage facilities is 36 ha in NSD area and 17 ha in
Boton area.
The detailed scale for the necessary cargo storage area is shown in Table 7.4.3-5
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d} Access road
Since Alternative-3 plan is located on the west side of the SBIA, it is necessaty to
plan an access toad to the new (erminal from a main road in order not to influence airport
passenger traffic and air cargo traffic and also to avoid the height limitation which the airport
causes. For example, at preseat, the existing road on the east side of SBIA is higher than the
height limitation, and it would require the relocation of approach lighting system of the south
side (runway 07) if a vehicle such as a truck were to block any of the light.

The planned traffic volume is obtained from the port cargo handling volume as givea
below.
Planned traffic volume (cars / hour)
= Annual cargo handling volume (tons / year)
X afW XBN2 Xy/30 X (1+86Ye X o

where:

a :Shatebyvehicles = Car transportation / all transportation (1.0)

B :Monthly variation = Cargo volume in the peak month / average monthly
cargo volume (1.2)

v : Daily variation = Cargo volumne on the peak day / average daily cargo
volume {1.3)

& :Rate of related vehicles = Number of related vehicles / number of total trucks
{0.0)

¢ :Loaded truck ratio = Number of loaded trucks / total number of trucks (0.5)

o : Hourly vanation = Traffic generation per peak hour / daily traftic
generation volume (0.08)

W : Loading ratio of frucks (t / truck)
=Cargo transportation volume per loaded truck
(FCL cargo : one box, LCL cargo : 3 tons)

The number of traffic lanes is decided by comparing the planning traffic volume of
the access road with the standard design volume per lane in Japan which is given in Table
7.4.3-6.

Table 74.3-6  Standard Design Traffic Volume per Two Lanes in Japan

Type of road Standard design traffic volume (cars/r)
Connection roads between ports and a main road 650
{national highway etc.)
QOther roads 500
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According to the container deiand forecast, the container throughput in 2020 is
718,700 TEUs. It is assumed that FCL cargo is 95 % and LCL cargo is 5 % of total loaded
container. The volume of FCL and LCL cargo is shown in Table 7.4.3-7.

Table 7.4.3-7 Handling Volume of FCL and LCL Container (2020)

Container FCL and Empty Container LCL Centainer
Volume Volume Volume Volume Voluine
(TEU/Year) {TEU) (Box) (TEU) (ton)
1Box=1.7 TEU
Import 359,850 1ITEU=79ton
Loaded 359,085 341,130 200,665 17,955 141,800
Empty 0
Reefer 765 765 450
Export 359,850 ITEU=6.1ton ]
Loaded 346,300 328,985 193,520 17,315 105,600
Empty 13,550 13,550 7970
Total 719,700 684,430 402,605 35,270 247 400
Loaded 705,385 670,115 394,185 35270 247 400
Empty 13,550 13,550 7.970
Reefer 765 765 " 450

The planned traffic volumes based on annual container throughput handled in the
new terminal are shown in Table 7.4.3-8. According to the traffic volume (337 carsthour) and
standard design traffic volume in Table 7.4.3-6, two lanes will be enough in 2020.

Table 7.4.3-8 Planned Traffic Volume in 2020

Cargo Annual Share of | Loading | Monthly | Daily Rate of | Loaded | Hourly | Traffic
cargo vehicles | truck variation | variation | related | truck variation | volume
handling ratio vehicles | ratio
volume («) (W) (8) (v) (8) (¢) (o)

{Box/year) _ {carshr)
(ton'year)

Container

FCL 402 605 10 1.0 1.2 13 0.0 0.5 0.08 279

LCL 247,400 10 3.0 12 13 0.0 0.5 0.08 58

Total . 337
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7.4.4 Port Layout Plan

Port development sites in cach Alternative of the long term plan are shown in Figures
744-1,2,3.
© Figure 7.4.4-1 : Port Development Sites in Allernative-1
Figure 7.4.4-2 : Port Development Sites in Alternative-2
Figure 7.4.4-3 : Port Development Sites in Alternative-3

Port layout plans for cach Alternative of the long term plan are shown in Figures
7444,5,6.

Figure 7.4.44 : Layout Plan of Alternative-1
Figure 7.4 4-5 : Layout Plan of Alternative-2
Figure 7.4 4-6 : Layout Plan of Alternative-3
Figure 7.4.4-7 : Route Plan of Access Road in Alternative-3

-1l



Figure 7.4.4-1 Port De{feiopmem Sites in Alternative-1,
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Figure 7.4.4-2 Port Development Sites in Alternative-2.
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Figure 7.4.4-3  Port Development Sites in Alternative-3.
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7.5 Preliminary Design and Cost Estimate
7.5.1 Rules and Regulations for Port Facilities Design

Most of the existing facilities in the study area were constructed during the US Naval Base
pesiod. Thus, it was designed in accordance with their specific mles and regulations to be met as
naval facilities. Unfortunately, very little document/information relevant to the original design is
now available in the SBMA, such as design documents, calculation sheets, technical/fengineering
manuals of the US Navy, etc. In principle, any facilities newly planned shall follow and be in
conformity with any relevant rules and regulations in the Philippines.

As the national codes and standards have been already established in design of most
public works and buildings, such as roads and bridges, railways, commercial buildings, etc., the
design for such facilitics in the present Project will be conducted based on any codes and
standards prevailing and widely used in the Philippines.

On the other hand, there are still few to mention specifying design criteria for port
facilities in the Philippines. In addition, most of the projects implemented by the Philippine Ports
Authority (PPA), and designed/supervised by foreign/local engineering consullants have adopted
available codes and standards intemationally accepted. As for the port and harbour facilities
concerned, the corresponding Japanese codes and practices have been intensively referred to
without any loss of their significance or validity in the Philippines.

The following codes and standards have been used in design of the port and harbour
facilities in various projects under the PPA:

- Technicat Standards for Port and Harbour Facilities in Japan, the Overseas Coaslal
Arca Development Institute of Japan (OCDI);

- Design Manual for Port and Harbour Facilities in the Philippine Ports Authority, PPA
in cooperation with JICA;

- Japanese Industrial Standard, JIS;

- Standard Specifications for Plain and Reinforced Concrete, Japan Society of Civil
Engineers (JSCE);

- National Structural Code of the Philippines, NSCP;

- Design Guidelines, Criteria and Standards, DPWH;

- Standard Specification, DPWH.
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752 Basic Design of Port Facilities
(1) Design Criteria

In order to conduct basic design for the present Project, design criteria to meet
requirements of the facilities in the alternative Master Plans are established. For this purpose, two
different bases have been developed for each altemative plan, i.c., Alternative 1 of rehabililation
plan and Altemative 2 and 3 of new berth development.

In principle, design criteria for pott and harbour facilities are classified into the following
three categories:

1) Operational Conditions, such as target vessels, handling equipment, surcharge loads,
elc;

2) Natural Conditions, such as metcorology, oceanography, geotechical conditions, etc.;

3) Structural Design Conditions, such as mechanical property of matenals, safety factors,
etc.

In this master planning stage of the study, the general design criteria have been determined
as shown in Table 7.5.2-1.

(2) Rehabilitation Design of the Existing Facilities {Alternative 1)

Rehabilitation of the existing facilities has been designed based on results from the
structural diagnosis and expected use of the existing facifities in the future perspectives. Reflecting
the port planning for Alternative 1 previously developed, the rehabilitation design of each
berth/pier is dlermined as shown in Table 7.5.2-2. Typical section of the rehabilitation at Rivera
(East), which requires additional reinforcement of the structure, is shown in Figure 7.5.2.-1.

3 New Berth Development at Binictican or Cubi Pt. Area (Alternative 2 and 3)

For both the alternatives, a gravity type is selected as wharf structures in this master plan,
considering uncertainty in geotechnical condition of the Project sites. At Cubi Pt., hard stralum
applicable to foundation of gravity type structures was encountered at about MELW -20 m, where
bottom of the wharf structures is placed. At Binictican area, the gravily type structure is designed
on the foundation of replacement materials for the soft deposils identified during the soil
investigation.

Typical section of the caisson type wharf for Alterrnatives 2 and 3 arc shown in Figures
7.5.2-2and 7.2.5.2-3.
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Table 7.5.2-1 General Design Criteria for Basic Design in the Master Pians

ALETERNATIVEL ALETERNATIVE2 and 3
(9) New
. 1) Alave (2) Alava (3) Rivera (1) Rivera ) . (1) Adave Q) Alava 3} Rivera {1) Rivera (5) Rivera i . VWharf
Particulars ((Orig'mﬂ) (Extension) |  (South) (Fast) | )Brave | (G Boton | (BNabasan |y 00n | Extension) | (South) (East) Moty | ©Brave [ (D Boten | (8) Nabasan | posiin
or Cubi Pt}
§ Qperational Conditions
1 Targel Vessels and Water Depth - I | o _ I
M Target Vessels _—
) Type Passenger | Bulk Carrier | Bulk Carcier | Bulk Carsier | Semice Boats G““;:flg:’g“ Catie Ship Pm::;g Shin Watericon Park SeniceBost [ RoRe | CableShin Gm'?;'iargo
—_(2)Tonnags (ton) 10,000 GRT | 15,000 DWT | 5000 DWT | i500BWT [ - 10,000 DWT | 6,000 DWT 16,000 GRT _ B - 10,000 DWT | 9,000 DWT | 38,000 DWT
12 Water Depth (Dralt Requirement) (m) 7.0 TS 15 105 ] 0 9.0 9.0 70 - 70 5.0 2.0 130
1.3 Mooring - 100 tfunit | 100tfenit | 100tfunt | 100Wwnit | - 100 1funit - 160 10unit - - 100 tfunit - 100 1Eunnt
1.4 Berthing B T 3.10 m's (Tvz}|0.10 m’s (Tva)(0.10 m's (Tug){0.10 m's (Tup) 0.10 m’s (Tug) - 0.10 m's (Tug) - - 0.10 m's (Tug) 616 m's (ug)
2 Surcharge and Live Loads at Aproa I L I o o o o
2.1 Surcharge (t{'m2) B o o L L
(1) Normal i 0 20 20 30 20 30 - - - - - - 2 3 3
(2) Seismic s (3 1.0) (1.0) (1.5) (0 (5 - : . - : : (1.0} as 1.5
2.2 Live Loads ~ B
(1) Gantey Cranes - - - - - - - -l - - - s - - 30 m Gavge
T () Mobile Equipment T T {Suandadd TreckStandard TruekiStandard Trudl] - [Standard Trucl - - - - - I - Standard Trick] - Standard Truck

I1 Naturat Conditions

1 Meteorology
1.1 Temperatare

_ max: 343, min: 21.2, mzan: 279°C

1.2 Raiafall P00 o T T e e

1.3 Wind v: 150 kph (42 m's}, p(9-30m): 192G Pa, p (0~9m): 1440 Pa
2 Oceanography o L o . _ .
T 21T ' T T MLLW: £0, EHW: 1,37, MHW: 0.57, MSL: 046, ELW: 0.46 m -

2 2 Current o B max 20 ¢m's at Bay Entrance

23 Wave offshore max. 1n exdreme condition: 3.31m

3 Geotechnical Conditions
4 Seismic Condition

sceboringlogs o
design setsmis coeflicient: 0,18 (Jocal coefhicieat: 013, importance factor: 1 2, factor for sub-soil condition® 1.0)
1H Structural Conditions

1 Materials
1.1 Concrete - I o L o o
(1) Grade and Strength B B T T T T A (fer PCY. 335 kPA, B (for manng RC): 27.5 kPa, C(for on-tand RC): 24.0 kPa, D (for Plain Concrete): 18.0 kP2, E (for Lean Concrete): 10.0 kPa )
- {2) Re-Bars (Grade, Strength, Allow. Stress) D-10: =275 Ma, (5=138 Mpa, D60: =414 Mpa, i5=166 Mpa (Deformed Bar) e _
(3) PC Strands PC-250: 5=14725 Mpa, PC-270: f5=1860 Mpa e )

1.2 Structural Stcels (SS400 Equivalent) = 245 Mpa, E=2000000 Mpa, G=80000 Mpa, v=0.3, coeii thermal expansion: 11 X 10°/C, fsa-137 &pa

" 713 Steel Pipe Pites (Grade and Allow. Tensite Stress)
1.4 Stect Sheet Piles {(Grade znd Aflow. Teasile Stress
1.5 Corrosion Rate of Steel Members
1.6 Unit Weight ' -

§8400, SM4060, SMA400, STK400: 137 Mpa, SKK490, SHK490, SKY490: 186 Mpa
SY265: 176 Mpa, SY390: 235 Mpa

for Sea Side above HWL: 0.3 m'yr, HWWL~{LWL-Im): G253 mm 37, {LWL-Im)-seabed: 0.2 mm'yr; for Land Side in marine atmosphere: 0.1 mm'yy, below Gl above GWL: 0.03 mmyr, below GWL: 0.02 am'yr

PC, RC and Plain Concrele: 24 1fm3, Mortar 2.0 1'm3, Asphalt: 2.3 (£'m3, Structural Steel: 7.85 tF'm3

1.7 Fill Materials
7 ) Unit Weight {(with bracket: in water)
{2) Strength Parameters (Shearing Resistant Angld
2 Other Considerations
2.1 Increase in Allowable Stress
2.2 Safeiy Factoss

Sand: 1.8(1.0){fm3, RockStone: 1.8 (1.0) (Fm3, Gravel: 1.8(1.0}1fm3

Sand: 30 deg., Rock-Stone: 35 deg |, Gravel 35 deg.

Dead Load ¢ Live Load + Impact: No lncrease, Dead Load + Live boad + Impact + Wing: 33 %, Dead Load + 12 Ee'l,oad + Seismic Load: 50 %5, Other Possible Loads + Temporarly Load: i3 %

{1) Slope - ETIT) R -
(2) Gravity Type Structuces o ~ Skding: 1.2 {1.0), Over-Tuening: 1.2 {1.1), Beanag Capactty (Circular Arc Slip): 1.2 (1.0) o _ o
{3} Sheet Piles o ) . Stability of Moment Balance: 1.5 (1.2), Anchor Block Stabitity: 1.5 (1.2), . _
(4) Shallow Foundation . o Bearing Capacity: 2 5(1.5) o o
} (5} Pile Foundation o o Baring Capacity: 2.5 (1.5), Pullout: 3.0(2.5) L

2 3 Senice Period 20418
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753 Cost Estimate for the Master Plans
(1) General Conditions for the Estimate
1) Composition of the Cost

In general, project cost for port development consists of construction cost, equipment
procutement, engineering services and physical contingency. In this Mater Planning, the following
composition of the Project cost has been established in the cost estimation:

1) Construciion Cost;

i) Equipment Procurement;

111) Physical Contingency (10 % of i) & ii));
iv) Engineering Services (8 % of i), ii) & iii)).

It should be noted that the present estimate docs not include price escalation and any other
relevant expenses to the Project implementation, such as cost for administration of SBMA, land
acquisition, relocation of the inhabitants, etc., while value added tax for the commesponding local
components is considered.

2) Basis and Exchange Rate

Although the fluctuation of local currency relative to US dollars has been observed, the
exchange rate since March 1998 seems to be almost stabilised. In this Study, the following
exchange rate at the time of submission of the Progress Report is used,

1 US$ = 127.7507 Yen = 40.4458 Pesos, (1 Pesos=3.158565 Yen)

The above rate is derived from the average in February 1998 based on the Central Bank
Reference Exchange Rate, Philippines.

3) Unit Cosls

The construction cost is broken down lo Lhe costs of material, constiuction equipment
depreciation and labour wages. Unlike Japanese construction industiry, there are no such official
rates in the country. A comprehensive survey was conducted at commercial markets, product
suppliers/distributors, contractors, local manufacturer, as well as relevant bidding documents of
the government projects and consultants’ own databases.

The data collected have been carefully compared and reviewed for appropriate unit price
estimation. The unit prices so evaluated are shown in Tables 7.5.3-1 t0 7.5.3-3.
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Table 7.5.3-1 Unit Price of Materials

!:;_] Item SpocaStre Unit {"‘J;Sl;%:; Reaarks
1 Uait prk:e of Materials and Miscellancous Avsitable in Olongapo
A |Earthworks (Materals only)
1 Filling Material sandy soil cu.m 1854
2 Rock . m 39.56
3 Swne wm 4697
B |Pavement Works (Materials oniy}
1 Sub-geade Matenal cu.m 1422
2 Sub-base Matenal i, n;‘_ 1607
; Base-course Malenal <u. m 1607
3 Bitumen kg 5192
4 Asphalt ton g2t
C  {Concrete Works (Matenals only)
1 Porttand Cement Typel ton 11 26
2 Finc Aggregate cu.m 692
3 Coarse Agaregate w.m 16.07
4 Re-bars Deformed 62.40 ton 51921
5 PCFile - L. 74.17
D |Steel Works (Matenals only)
¥ Shaped Steel kg 1.11
2 Steel Plate kg 1.1t
3 Steel Pipe kg L1}
4 Steel Pile ke 1.1%
5 Sieel Gia.ﬁng ke LIt
6 Miscellancous kg 2.84
E |Woaden Products (Materials only)
1 Timber iR 124
2 Plywood thickness 38 S M 9.8%
i1 Unit price of Consumable
A {Fuels & Ouls (Materials only)
i Gasoline litter 043
2 Diese] Oil hitter 030
3 Lubricant titter 222
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Table 7.5.3-2 Lease Rate of Construction Equipment

ltem Rem Spec./Cap. (da;f':.'i;ek! Lease . Remarks
No. month) (U3$Unity ’
General
1 Bunp truck 12 ton day 291.77
2 do Ston day 236.29
3 Truck 4 ton day 23433 Stake u;;:_w
4 Back-hoe 06¢cu. m day 583.22
5 Truck-mounted erane 20 ton day 299.93
6 do 40 ton day 42264
7 Payloader 10cu.m day 20297
8 Bulldozer 15 ton (D7) day 1160.57
9 Motor Grader 14 <24 day 436.68
10 Concrete Batching Mixer 03cum day 29175 Stationary
11 Miceobus 29 pax. day 23433 Stake truck
12 Pick-up truck 5tons day 23433 Stake truck
13 4WD wagon day 30137
Pavement/Concreting/Piling Works
! Roller 4T - YIBRAT day 167.76 (Spectly for various types)
2 Asphalt Finisher 101t day 749.35
3 Agitator Truck &m® day 416.78 Transit Mixer
4 Pump 60m’ ke day 10288 Putzmeister
5 Pile Hamumer KOBE 45 day 610.97 ;iﬁ:?p‘ﬂf’;;
Marine Works
t Dredger hr. 445.04 (Specify for typesfeapacities)
2 Crane Barge hr. 69.23
3 Flat Barge day 296.69
4 Hopper Barge 11126.00
5 Tug/Push Boat hr. 6131
6 Small Working Boat 64.81 Tub boat
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Table 7.5.3-3 Labor/Personnel W ages

Monthly
Personnel Salary/Wage Remarks
(US$)
Skilled Worker/Labor and Unskilted Labor
Superintendent 741.74 8 hrs./day
Foreman 356.04 -clo-
Mechanic 276.29 -do-
Electrician 276.29 ~-do-
Steelman 25991 -do-
Welder 298.42 -do-
Carpenter 250.24 ~do-
Mason 250.24 ~-do-
Plasterer 250.24 -do-
Painter 250.24 -do-
Plumber 259.91 ~do-
Diver 289.58 -do-
Unskilled Labor 216,58 -do-
Equipment Opeiator
H. E. Operator 250.24 8 hrs./day
L. E. Operator 22331 ~-do-
Crane Operator 250.24 -do-
Engineer
Engineer (A) 1433.84 Experience for 20 years or more
Engineer (B) 1112.60 Expentence for 10 to 19 years
Engineer (C) 741.74 Experience for 5 to 9 years
Surveyor 618.11
Office Worker
Draftsman 370.87
Clerk 247.25
Typist 247.35
Secretary 296.69
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It should be reminded that some of the material costs have been influenced by the
fluctuation of the exchange rate reflecting recent economic situation in the south-east Asia.

By combining these basic cost items, unit prices for cach construction work have been
detesmined and are subjected to compilation of the Project cost estimate.

2) Project Cost for the Master Plans

Based on the assumplions and conditions previously established, the required costs for
implementation of the Project are estimated for each alternative.

1) Alternative 1 (Rehabilitation of the Existing Facilities)

The Project cost is estimated as shown in Table 7.5.3-4, which is nonelheless the least
investment alternative in the MPs. New major development is only planned in Boton area.
Inevitably there are restrictions in cargo handling capacity and accommodating vessel sizes.

In this alternative, no equipment procuremient is considered and rehabilitation of Alava
(original) wharf will be excluded from the present Project scope.

2) Alternative 2 (New wharf at Binictican Area)

The Project cost is estimated as shown in Table 7.5.3-5. This altemative considers
construction of a new wharf with its water depth of —13m, which is capable of acocommodating
larger vessels currently calling at Subic Bay Port, as well as possible calls of Pana-max size
container vessels in the future. Provision of gantry crane foundalion and procurement of the
equipment to be utilised during lernporally transient period from 2005 to 2020 are also included in
the cost estimate, wherein the wharf will function as a substitute container berth on behalf of the
container terminal operation under BOT concession.

3) Alternative 3 (New wharf at Cubi Pt.)

The Project cost is estimated as shown in Table 7.5.3-6. This allernalive considers
construction of a new wharf as same as in Alternative 2.

Compared with Allernative 2 at Binictican Development, channel/basin dredging is not

necessary, whereas large reclamation volume is required and significantly big amount is
anticipated in access road construction, which is an essenlial component in this Alternative.
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