5.2 Economic Development Plans and Strategy
£.2.1 National and Regional Economic Development Plaus
(1) National Economic Development Plan

Medium-Term Philippine Development Plan (MTPDP) spells out policies and strategy
concerned with national economic development.

The Medium-Term Phitippine Development Plan (MTPDP), 1993-1998, was approved
by NEDA on December 15, 1992, NEDA shall coordinate the preparation of the Updated
MTPDP, 1996-1998. The NEDA Board Commiltees and the Cluster system shall be tapped as
the plan updating committees. The updated MTPDP, 1996-1998, was to be submitted to the
NEDA Board by December1955.

1) Vision

Philippines 2000 is the main guide to the Updated MTDP for 1996-98. Philippines
2000 seeks an improved quality of life for all Filipinos. Policies and strategies continue to be
anchored on the twin strategies of international competitiveness and people empowerment
within the framework of sustainable development. Principal objective of realizing this
development is poverty reduction. Poverty incidence of 35.5% estimated in 1994 is targeted to
go down to 30% by 1998.

The Updated Plan serves as a comprehensive guide to the economic and social policy
reform in 1996-1998. It consists of two parts:

(DAn assessment of the country’s socioeconomic performance over 1993-1995 vis-a-
vis the goals, targets, policies and strategies contained in the MTPDP for 1993-1998.
@The poticy reform for implementation in 1993-1995 of the Plan.

The objectives, policies and strategies are organized around the following:

MMacroeconomic policies for stability

@Long-term policies for industsial restructuring

(@Social policy reforms directed toward poverty alleviation and human development
@Policies for infrastructure development

@ Policies on development administration
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2) Policies and Strategies in Trade and Industry

In the drive towards achicving global competitiveness and economic growth that is fueled
by investments, there is no doubt that the pursuit of an outward looking strategy via the adoption
of investment liberalization and deregutation among others, has indeed started to pay off. Foreign
investments have continuously poured into the country since 1993 and lately to special economic
zones (SEZs) being promoted by government through incentive packages claimed by foreign
investors to be better than that offered by the Board of Investment (BOI). White this may not
really be unfavorable as foreign investments are in a way being diverted to the regions, caution
preference of foreign investors to register with the Phitippine Economic Zone Authonty (PEZA)
indicates a possible competition among incentive-giving agencies governnient.

(a} Closer coordination of macroeconomic and trade and indusiry policies

Continuing efforts to liberalize the trade environment will be pursued to encourage the
development of efficient and competitive domestic industries. These efforts will include the
elimination of the remaining quantitative restriclions that are subject to administrative
discretion and the sustained implementation of the tanfF reform program, alongside the
implementation of a market-determined exchange rate.

(b) Strengthen linkages among sectors and intensify dispersal of industeies
Linkages between the agriculture and industry sectors will be intensified. In the same
manner, networks and linkages with focal government units (LGUs) will be strengthened to
boost their capabilities and investment promotion efforts. The dispersal of industries will also
be intensify fasttracking the operationalization of the priority regional growth centerss, ie,, the
Regional Agri-Industrial Growth Centers (RGCs), and the development of identified special
ECOZONES.

{c) Promotion of export

Measures toward strengthening the international competitiveness of Philippine exports
will confinue to be pursued, with the private sector taking the lead. These include: (a) the
continued strengthening of export winners and identification and promotion of new products
that have comparative advantage and high value added; (b) diversifying export markets and
strengthening footholds in existing markets; {c) nurturing the growth of more entrepreneurs
and would-be-exporters, particutarly small and medium enterprises through business
assistance such as market exposure through trade fairs; and (d) the implementation of the
Export Development Act.

{d) Investment hberalization

Existing laws will continuously be reviewed with the objective of further easing up the
investment environment. This will be complemented by the introduction of reforms in the
issuance and use of businiess visas and other investment-enhancing measure.
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(&) Promotion of environment-friendly industrial policics

Consistent with the govemment’s commitment to pursue sustainable development,
measuies 10 address industry and environment issues, which are increasingly demanding
attention, will be formulated and implemented. These measures will focus on three key areas
of industrial operations, namely: pollution control, cnergy efficiency and waste minimization.
Clean production will also be encouraged through the continuous search for new and more
efficient technologies; development of local expertise and capacity on environmental
assessment;  imiplementation of appropriate environmental standards/policies/rules and
regulations; and regular dialogues/consultations with business and industry sectors.

() Promotion of SMEs

To assist small and medium enterprises (SMEs) in improving their production and
marketing capabilities, efforts will be exerted toward the promotion of subcontracting
between large firms and SMEs. Subcontracting amrangements such as the Center-Satellite
Factory System (C-S System) have been designed to integrate larger firms (center factory) and
SMEs (satellite factories) in production and markeling activities. SME productivily
improvement progiams will also be intensified.

(2) Regional Economic Development Plans

Regional economic development plans are spelled out in Ceniral Luzon Regional
Medium-Term Development Plan. lis spatial development strategy is summarized below.

As an immediate requirement, development initiatives shall be geared towards
addressing the negative impact of the Mt. Pinatubo calamity. The reconstruction strategies shall
be an opportunily to make situations better than their pre-eruption capacities and move forward
towards supporiing the long-term development being espoused for the region. Major projects
include the revitalization of affected builtup communities, pursuing efforts to make
resettlements sustainable, restoration and protection of drainage systems and key transport links,
and enhancing the irrigation cfficiency of farmlands to increase productivity.

Paralle} with the reconstruction efforis is the enhancement of the region’s infrastructure
base particutarly in support of the operationalization of the “Triad Growth Corridor”. This
includes the initial implementation of highway links between key urban arcas particularly the
Subic-Clark connection, the requirements of Clark International Aviation Complex,
telecommunications and other utilities for economic zones, and the urban eavironment renewal
and improvement in the identified major growth centers.
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1) Spatial Development Strategy (The Triad Growth Comidor)

It is anchored on the aggressive development of a “Trtad Growth Comdor” having
nodes envisioned to experience accelerated urbanization and more intense economic activities
triggering the upsurge of economic activities in the region. Areas outside shall complement
activities within the corridor and shall advance based on the their comparative endowments and
potentials. Agri-industrial development zones have been identified comprising the largest
economic areas of the region that shall showcase modemn, sustainable and highly productive
agriculture. Agro-forestry and forestry protection zones are also pinpointed as well as
aquamarine development areas and key tourism areas.

2) Urban Centers

In Central Luzon, three broad arcas are identified for accelerated urbanization based
on the existing distribution of urban population and infrastructure facilities. They are called
the National Triad Growth Centers. In relations to these, more important urban centers are
identified and hierarchical structure of urban centers proposed to provide various urban
services effectively throughout the region. In line with the proposed urban hierarchy, a
network of transportation arteries is conceived linking those urban centers in higher tiers.

(a} National Triad Growth Centers

The urbanization paltern in Central Luzon is more concentrated. The three broad
areas of urban population concentration are defined as follows.

(D Subic Bay Metropolitan Area
This area covers Olongapo City, Zambales where the Subic Bay Metropolitan
Authority has its headquarters and its neighboring areas. Special economic zones may be
expanded to Dinalupihan, Hermosa and Morong, Bataan as well as Subic, Zambales.

@ San Fernando - Angeles Metropolitan Area
This area extends along the Manila North road and Northern Luzon expressway
fiom San Fernando, through Angeles City to Mabalacat. The neighboring municipalities
of St. Thomas, Mexico and Bacolor may also be included.

@ Bulacan Conurbation
This is the area in Bulacan directly affected by the spill-over from Metro Manila.
It includes 15 municipalities along main highways radiating from Metro Manila, but those
in the eastern mountainous area and the fishery municipality of Hagonoy are not included.
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(b) Hierarchical structure of urban centers

Urban centers are classified with respect to delivery capacity and eflectiveness of
various urban services. Determining factors include(l)existing accumulation of urban
population, (2)existing accumwulation of various cconomic activities, (3)present and
expected administrative and other specialized functions, (4)resousee potentials and
constraints, and (5)location in relation to aiteries, other wrban centers and other specialized
facilities.

A hierarchical structure of urban centers in Central Luzon has been analyzed based
on the present distribution of population and wrban centers, distribution of manufacturing
and service establishments, land capability, existing infrastruciure and urban facilities.

(® Regional Center
San Fernando is the Regional Center strategically located in relation to other
provincial capitals and within the National Triad Growth centers. In addition to
administrative functions with regional and provincial offices, a variety of industrial and
service aclivities are accumulating,

@ Sub-Regional Centers
Considering the spatial extent of Central Luzon, three Sub-Regional Centers may be
designated. Malolos has been selected due to its dominant commercial and adminisirative
functions, at present and expected. Olongapo City is expected to serve the western part of
Central Luzon as an indusirial, trade and tourism center. Cabanatuan City may be a
primary trade center siluated at a strategic point between the Northern Luzon and Metro
Manila, and serve the northeastern part of Ceniral Luzon with multiple functions. In
addition Cabanratuan City includes higher education as the City has two universities, five

colleges and 12 high schools.

@ Major Urban Centers
Eleven Major Urban Centers may be designated to extend main urban services
coverage to the entire region.  These ceaters are Palayan City, San Jose City and Gapan in
Nueva Ecija, Tarlac in Tarlac, Meycavayan and Baliuag in Bulacan, Angeles City in
Pampanga, Dinalupihan, Balanga, and Mariveles in Bataan, and lba in Zambales.

These are medium sized multi-functional urban centers with functions of sub-
regional business/service center, sub-regional education center and industrial arca. These
centers are also equipped with some specialized functions, depending on locational and
resource characteristics.
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@ Service Urban Centers
Under the Major urban Centers, 23 Service Urban Centers may be designated: six in
Nueva Ecija, five in Tarlac, one in Bulacan, four in Zambales. These centers serve rural
hintertands with distribution functions of agriculturat input and output, agricultural support
facilities, agro-processing and social services delivery functions.

® Rural Centers
Further down the tier are Rural Centers, which provide basic urban services 1o their
rural neighborhood with a town hall, schools and local markets. All the remaining
municipality capitals fall in this category.

3) The W Growth Comidor
The Growth Comidor evolved from a “Triade’ toa *W’.

In 1995, the JICA Study Team responsible for drafting the Central Luzon Development
Program Masterplan Study presented the “Triad concept’ of urbanization in the report. This
concept integrated the concentric urbanization pattern from three rapidly expanding areas,
namely; Metro Subic, Metro Angeles {Clark and its environs) and the Bulacan Conurbation
Area (towns contigaous to Metro Manila).

The triad concept was patterned from the successful ‘Ranstad triad’ in the Nethertands,
where the interdependence of the airport city (Amsterdam), seaport city (Rotlerdam) and seat
of government (The Hague) brought about a balanced and dynamic triad area of growth.

On the other hand a hierarcal structure of urban centers in Central Luzon has been
expanded. While the triad concept was seen to be advantageous, it was aiso noted to be too
fimiting. Strategic areas of industrial growth in Bataan and Tarlac were observed to be outside
this triad area.

There was a need to expand the concept of a ‘growth comridor’ that not only would
encompass other industrial areas but likewise integrate the growth potentials that would be
derived from other sectors such as tourism and high-value agriculture. Then the Department of
Trade and Industry evolved the triad concept and proposed the ‘W growth corridor’ concept.

In 1997, the Regional Office of the Department of Trade and Industry sought the inputs
of the 6 Governors of Central Luzon on their expectations of what the region’s growth comidor
should include. The output of the consultations made with the governors was a listing of 49
municipalities and 3 cities out of the region’s 117 municipalilies and 5 cities.
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These area were perceived by the govemors as having a high potential for rapid growth.
When these were plotted on a map, the shape of the letter "W’ emerged. The map is shown in
Figure 5.2.1-1

(a) The Tourism Belt (The First Line)

The “W?* starts from the northemmost towns to Sta. Cruz and Masinloc in Zambales,
These two towns are presently working on the development of their industrial estates to
optimize the benifits of being included in the PEZA lLaw as economic zones. The line
continues through San Antonio, where Southern Zambales Ecozoneftourism estate is taking
shape, then the line continues to link Subic town and SBF area, through Morong where the
Bataan Technology Paik is also being pursued as a ‘knowledge center’. The area from Morong
to Mariveles in the western coast of Bataan, while seemingly undeveloped, eyed to be a viable,
world-class tougism belt in the future.

(b) The Industrial Belt (The Inner Peak)

‘The second ascending line from Mariveles, through Limay, and Hermosa are definitely
areas that will be the hub of industsial activity on account of the industrial estates in these areas.
In fact, Hermosa, which lies in the comer of Bataan, Zambales and Pampanga will be pushed
as the next Regional Industrial Center (RIC), previously designated for Mariveles.

The line pushes northward through Floridablanca, Porac and Angeles City which hosts
the Clark Special Economic Zone. It rises further to Capas (Sacobia area is also now part of
Clark} and ends vp with Tarlac and the Luisita Industrial Park on top of the crown of the ‘W,

‘The third hine of the corridor then descends, cuiting through from Tarlac to Mabalacat,
Magalang, San Simon and through the referred to in the CLDP masterplan study as the
Bulacan Conurbation Area. The second leg ‘W’ then rests on the point of Meycauayan in the
map.

(c) The Green Belt (The Rightmost Line)
The last leg of the ‘W is the area that will showcase successful farms devoted to high
value crops, agro-forestry. The is sitvated in the fertile western part of Bulacan and through the

areas near Cabanatuan City. The ‘W’ ends at the Mnoz area, site of the research and
development “city” that aims to anchor the agricultural agenda for the region.

5-16



PANGASINAN

San Marceli
San Antonio

Marilao

RIAL
ycauayan

lanaa

‘Fytar
aon  METRO MANILA

8ag :

imay

Marivele

LEGEND
(D : Bataan Export Processing Zone
@ - Luisita Industrial Pask
@ : Clark Special Economic Zone
@ : Angeles Industrial Park
® : Hermosa Ecozone

Figure5.2.1-1  Map of the W Growth Corridor

5-17




PANGASINAN

Jose
Sta. Cru :
- LA AURORA
'era
alayan
Masini§ natua
osa
Leanardq
Z % L ACA
San Marcel
San Antonio ‘\ QUEZO

ganilao
Eycauayan

: METRO MANILA
Bagd

Marivele

LEGEND
1 : Bataan Export Processing Zone

(oas

‘2 - Luisita Industnal Park

3 . Clark Special Economic Zone
@ : Angeles Industrial Park

& : Hermosa Ecozone

Figures.2.1-1 Map of the W Growth Corridor

5-17



5.2.2 Economic Zenes and Industvial Estates

(1) Establishment of Econemnic Zones

Main EPZs and SPZs in and around Region3 are as follows (see Figure 5.2.2-1).

1)} Bataan Export Processing Zone

Balaan Export Processing Zone is located in Mariveles, Bataan, Central Luzon and
developed/operated by Philippine Economic Zone Authority (PEZA).

Site Accessibility

Area

Tolal Area of EPZ
Occupied Area
Unoccupied Area
Undeveloped Area
Services and Amenities
Within the EPZ

Preferred Industries

2) Luisita Industaial Park

Manila and Matila Port 160 km:.
Ninoy Aquino International Airport 160 km.
Subic Port 60 km.

1,742 hectares

Phase I | H&BI-103 hectares

Phase 1, T & B1-64 hectares

PhaseIV-50hectares: Phase V -147hectares: PhaseVI-S7hectares

: Bank, shipping, housing, tennis and basketball court, twin

cinema, golf course, clubhouse hotel, 3 schools, chapef, wet
market, and bowling alley, 1 hospital, park, fire station,
reslaurant, staff house.

- Light, medium and heavy industries.

Luisita Industrial Park is located in San Miguel, Tarlac, Central Luzon and
developed/operated by Luisita Industrial Park Corporation.

* Site Accessibility

* Area

Total Area

Arca of FPZ

« Services and Amenities

hospital,

* Preferred Industries

Manila, Manifa Port 100 k.
Subic Port 90 km.
Clark International Airport 35 km.

Phase 1 -120 hectares (Available Area- 1.4 hectares)
Phase I -300 hectares (in the planning stage)
29 hectares
Shipping, housing, hotel, golf course, schools, chapel
park, fire station, restaurant,

= Light and medium non-pofiutant industries.

5-18

>



3) Angeles Industrial Park (Special Economic Zone)

Angeles Industrial Park is located in Bacolor, Pampanga, Central Luzon and
developed/operated by Angeles Industrial Park Inc.

» Site Accessibility

« Area
Total Area
Available Area
+ Services and Amenitics
facilities,
establishments, housing
* Preferred Industries

Mantla and Manila Port 80km.
Clark International Airport Skm.
Subic Port 70 kun.

32 hectares
30 hectares
Training center, banks, medical facilities, leisure
educational facilities, commercial
facilities.

. Light and medium industries, non-pollutant, iabor intensive and

export ofiented.

4) Baguio City Export Processing Zone

Baguio City Export Processing Zone is located in Baguio City, Benguet, Cordillera
Administrative Region (CAR) and developed/operated by PEZA.

+ Site Accessibility

* Area
Total Area of EPZ
Available Area

* Preferred Industries

5) Hermmosa Ecozone

Manila 250km.

Session Road 6 km.

Loakan Airport -Adjacent

Poro Point, San Fernando and La Union Port 60 km.
Subic Port 240 km.

62 heclares
22 hectares

: Electronics and other high technology operations requiring cool

temperature.

Hermosa Ecozone is located in Hermosa, Bataan, Ceniral Luzon and developed/
operated by Hermosa Ecozone Development Corporation (HEDC). The commencement of site
development is scheduled by late 1998 or 1999.

* Site Accessibility

Manita 96km.
Clark Field 35km.
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Subic Port 12 k.

Bataan EPZ S5km.
* Area
Total Area : 600 hectares
Industrial Arca : 400 hectares
Residential Area 1 110 hectares
Golf Course 1 9 hectares

(2) Clark Special Economic Zone

The Clark Special Economic Zone (CSEZ} used to be American’s largest US military
installation outside of its mainland.

Following the pull-out of American troops, the Zone is now being developed into a
world-class aviation-led metropolis and economic center contributing to a globally compelitive
Philippines.

The CSEZ spans a total land arca of 33,653 hectares. It is located in Pampanga and
Tarlac, Central Luzon, and developed/opezated by Clark Development Corporation. And it is
80 kitometers rorth of Manila, and 70 kilometers northeast of Subic,

The initial phase of development is focused on the Main Zone (former Clark Air Base)
which compnises 4,440 heclares, It is being transformed into a new townsite characterized by
modem industrial estate, tourism and trade centess, residential complexes, and the Phitippines’
future premier international airport.

The second area, the Sub Zone, comprises a total land area of around 29,213 hectares. It
is earmarked as the site of agro-industiies, ecological and eco-tourism projects, modem
industrial estates, research and development centers, leisure parks, financial centers and
corporate headquarters, Cther characteristics are as follows;

* Aviation Area : Clask Field’s aviation complex- 1,620 hectares
Take-off and landing infrastnicture- 490 heclares
2 runways of 3,200 m. ,each capable of accommodating the
largest aircraft in the world.
* Preferred Industries : Light and medivm industries.

5-20 .



D SanFerpando .
Baguio .
. Qm(Baguio City Export Processing Zone )

NNEVAECUA %

; O Cabanatuan
ba ! W (Luisita Industrial Park
(Clark Special Economic Zone -t
o _ A\ () - v " A
(Angeles Industrial Park ). AJIPANG
: - </ BULACAN
- an
S}.lbic-‘r. . .," O\Yaloles . '
Hermosa Ecozone \ '
. Q Balanga ) i .
| BATAAN Metro Manila
| o Man
I e
(Bataan Export Processing Zone %%@

Figure 5.2.2-1  Location Map

5-21



5.3 Transportation Scctor
5.1.1 Existing Situation of Transpoxt Sector
(1} Roads

Much the largest mode is road transport, in terms of traffic volume and expenditure.
Some 80% of domestic passenger traffic currently goes by road, and 75% of government
capital expenditure on transport infrastructure goes into the road system. Although the road
network is still sparse and generally of low quality, it has already captured much of the
potential trafiic from air and sea (and also rail).

1} Present Infeastructure
In 1996, the length of the whole road network was estimated as 160,970 kms, which was
divided into administrative calegories as follows:

national roads (national government) 26,720 kms

provincial roads 29,117 kms

city roads 3,949 kms

municipal roads 12,820 kms

barangay roads 88,364 kms
2) Situation of Region 3

Based on the 1995 inventory, the total road length in Region 3 was 14,632 kms where
only about 4,171 kms representing 29 percent are paved with either asphalt or concrete
surfacing.  According to Central Luzon Region Medium-Term Development Plan
Update(1996-1998) Region3 needs to improve road quality in some critical sections of
interfintra roads that are perennially subjected to inundation. Despile having relatively better
road network in quantily as indicated by a road deasity of 0.80 as of end 1995, much is still
needed to be done to improve road quality paricularly the critical sections of trunk line roads
perennially subjected to inundation during calamities, e.g., earthquakes, typhoon induced
flooding, erosions, mudflows. Among the trunk line roads where this problem is regularly
experienced are: Pampanga seclion of the Gapan-San Femmando-Olengapo Road (GSQ);
Bamban section of the Manila North Road (MNRY); and Dalton Pass section of the Philippine-
Japan Highway (PJH). ‘

Although substantial investments were spent to improve the situation during the past
three years, the Bamban section of the MNR remains inaccessible while the Dalton Pass
section of the PJH always gets closed due to landslides whenever typhoons hit this part of the.
region. Studies have been conducted to identify vizble altemmatives to address these problems
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but the recommended options have remained in the conceptual stage. On the other hand, the
Pampanga section of the GSO has been upgraded and some critical intersections were widened
to accommodate increasing trafiic.

(2) Railways
1) Present Infeastructure

Philippine National Raitways (PNR)’s assets consist of its right of way, structures,
rolling stock, signaling a telecommunications system, and additional land. Its route network, as
shown in Figure 5.4.2-2 measures 1,296 km but only 494 km are operational, namely the main
tine south from Manila to Legaspi (479 km) and the short section north from Manila to
Meycavayan (15 km). Owing to typhoon damage in 1995, services on the main line south
currently stop at Naga, The track gauge is 1,067 mm.

2) Sitvation of Region 3

In contrast to the extensive road network in the region, the railway system has been
inoperable in the past years. The railway facitities, which are part of the main north line of the
PNR, run from the Tutuban Central Station in Manila towards L.a Union in Region 1 passing
through the provinces of Bulacan, Pampanga and Tarlac with a branch line from Tarlac going
to San Jose City in Nueva Ecija. The tolal length of railway tracks in the region is 184 km.
Considering that the railway system is an economical mode of transpori for bulk cargo, the
feasibility of reviving it should be locked into.

According to Central Luzen Region Medium-Term Development Plan Update{1996-
1998) Region3 needs to revitalize and expand usage of railway system. Akhough the
Philippine National Railway system has had its role as a critical mode of transport within the
Luzon Island, demand has diminished in favor of other modes of Jand transport, e.g., jeepneys
and buses, However, there are problems attendant to the current mode of transport such as
congestion in existing routes which result in longer traveling time and, therefore, lower
productivity. In addition, worsening pollution as indicated by alarming levels of carbon
monoxide emissions from public utility vehicles need to be attended.

Despite efforts of the govemnment in addressing the problem of congestion through

physical (road widening, fly-over and new route development} and structural (odd-even
scheme) measures, these problems continue (o plague key growth areas.
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(3) Shipping
1} Present Infrastructure

There are said to be about 1,250 ports in the country but many of them are extremely
small. There are 220 private ports, mostly ports belonging to private enterprises for their own
exclusive use. These ports handle 65%, in tonnes, of all cargo traffic, which consists largely of
minerals, peiroleum, cement and bulk agricultural produce. There are 179 fishing potts (which
come under the Philippine Fisheries Development Authority). The Philippine Ports Authority
(PPA) operates 123 public ports, including most of the largest ones. In addition there are four
other important authorities involved in operalions:

. the Cebu Port Authority, which operates Cebu Port and several small neighboring ports
on Cebu Island,

. Subic Bay Mctropolitan Authority, which operates Subic Bay Port;

the Bases Conversion Development Authority (BCDA), which now has jurisdiction over
San Fernando Port; and

. the Cagayan Economic Zone Authority (CEZA), which is designated to operate the Port
Irene freeport.

The remaining poris are very small and serve mainly as feeder ports. Investment in
feeder ports is the direct responsibility of the DOTC, and some porls are owned by
municipalities. However, all these ports remain under the jurisdiction of the PPA.

2) Situation of Region 3

Central Luzon has a long coastline where an alternative to fand transport system could be
developed. The importance of sea transport was exemplified during and after the Mt. Pinatubo
eruptions when land-based transport system failed due to closure of critical road links as a result
of mudflow deposition/inundation. Relatedly, port developments need to be pursued more
vigorously.

Asof 1995, 5 of the region’s 26 exisling ports are classificd as national ports, namely:
the Ports of Limay, Mariveles and Zambales. Previously, these ports catered only to the shipping
requirements of industries and companies operating within the municipalities where they are
situated. However, with the recurring closure of the Gapan-San Femando-Olongapo (GSO)
Road due to lahar inundation, these ports now offer regular ferry services between Central
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Luzon and Metro Manila. The 23 existing tertiary ports, on the other hand, cater mostly to the
fish landing requirements of coastal municipalitics. Although passenger and commodity
movement are also serviced, these are minimal and are usually ferried by motorized or manually
propelled boats. The facilities in the tertiary ports need improvement 1o support the development
of the fishing industry.

(4) Air Transportation
1} Present Infrastructure

There are 87 operational public airpoits in the Philippines, of which 47 provided
commercial services in 1995. The largest are Manila, Cebu and Davao. Control over Manila
aiport is vested by charter in the Manita Intemational Airport Authority {(MIAA), and control
over Cebu is similarly vested in the Mactan Intemational Airport Authority (MCIAA). Separate
authonties control Clark and Subic Bay, and one airport is operated by the Department of
Tounsm (DOT). The remaining 82 public airports are run by the Air Transportation Office
{ATO). At present the ATO classifies the airports into five categories:

. intemnational
. alternate international
. trunk-line
. secondary
. feeder
2} Situation of Region 3

The three national airports in the region arc the Plaridet Airport in Bulacan, and the Iba
and Castillejos Airports in Zambales. The first is classified as a secondary airport while the
other two are feeder airports alf of which cater only to general aviation. The Philippine Air
Force utilizes the Basa Air Base in Floridablanca, Pampanga. The former military airports
formerly under US conirol were converted inte civilian use, namely: the Subic Bay
International Airport (SBIA) and the Clark Intemational Airport (CIA) which serves as an
alternate airport to decongest the Ninoy Aquino Infemational Airport (NATA). Eventually, the
CIA will be the country’s premier airport while the NAIA will serve domestic flights.
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5.3.2 Freight Transportation in Central Luzon
(1} Current movement of cargoes

In this chapter, the generated cargo volume such as materials and products from the
foltowing industrial estates will be determined as the casgo flow from/to the Subic Bay
Freeport Zone ( SBFZ ). Based on a questionnaire survey, potentiality of cargo volune handled
at SBF in the future will be determined.

1) Locators in Subic Bay Freeport Zone (SBFZ)

a) Existing Industrial Area
There are about forty-three (43) manufacturing companies in the existing industrial area
tocated in Cubi point, Boton Area, Canal Road, SRF Area and Naval Magazine etc. In 1997, the
cargo generated from SBEZ handled at SBF is mostly from the factories located at these areas:

b) Subic Bay industrial Park
¢) Subic Technopark

2) Bataan EPZ

3) Clark Special Economic Zone
4) Angeles Industrial Park

5) Luisita Industsial Park

6) Baguio City Economic Zone
7) Henmosa Ecozone

(2) Current Movement of Industrial Cargo
1} Industnial Cargo movement of the SBFZ
a) Import/Inbound

The data is not sufficient to determine the import/inbound cargo volume for factorics
located in SBFZ. However, the cargo volume can be estimated by using the data on exports
which is given in the next section. This information was obtained through a questionnaire
survey (see Chapter 7.3.4 for results).

In some cases, the weight of the incoming material will be equal to that of the outgoing
product, but for heavier cargoes, the imported materials will usually weigh slightly more than
the exported producis. This is especially true in the case of containerized cargo.

For the time being, materials coming in to the SBFZ will tentatively be assumed to
weigh 16% more that products going out.
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b} Export/Outbound

The exporis of containerized and non-containenzed cargo generated at the SBFZ in
1997 are 2,101 TEU and 5,470 metnce tons. This includes other than locator’s cargo through
the Subic Bay Freeport/Manita Port: 199 TEU/14 TEU, 40 metric tons/32 metne tons
respectively ( see Table 4.3.1-1).

The share of containenized and non-containerized cargo volume through SBF generated
at SBFZ is 20% and 48% of total containenzed and non-containerized cargo volume.

The ratio of mode usage between seaport and airport at SBF is 45 : 55.

Nearly 70% of the containenized cargo gencrated at SBEZ is transported to the Manila
Port for exposts. However, 50 % of non-containerized cargo volume generated at SBFZ is
transported to the Manila Port and NAIA, though the ratio of mode usage is almost the same as
in the case of non-containenzed cargo ( see Table 4.3.1-6).

2) Industrial Cargo movement of Other EPZ and Special Economic Zone

The cargo movement to the other industral estate has been described already in
Chapter 4.3.1 as outbound cargo from the SBFZ. The cargo movement to the other industrial
estate, located in Central Luzon, is shown in Table 4.3.1-12.

Based on this Study, the cargo volume and eommodities transported by road from the
SBF to other EPZ and SEZ descnibed in preceding chapler are matnly consumable goods for
the Duty Free Shop located in Clark Special Economic Zone and the materials for
manufacturing of semi-conductor and integrated circuits in Baguio City Economic Zone.

On other hand, the cargo volume and commodities transported by road for expost from
other EPZ and SEZ to SBF came only from Bataan EPZ as shown in Table 4.3.1-6.

3) Current Movement of Non-industrial Cargo

Other cargo through the SBF is mechanical equipment and steel materials for the
construction of the power plant of NAPCO, located at Sual, Pangasinan and al Masinloc,
Zambales.

The power station project at Masinloc is going to be completed at the end of 1998.
Another power plant, Suat power station project, is expecled to be completed by 1999.

Accordingly, the construction materials and equipment needed for that huge project and
factory construction at Region II(Central Luzon) will be expected in the near future. The
location and facilities of the SBF are ideally suited to handle these cargoes because of the
heavy traffic in Manila and Manila port congestion.

(3) Port Activities and Development Plans

As mentioned in Chapter 4.4, the following ports which are assumed 1o be in the
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hinterland are considered as adjacent ports. Hereinafier, the present condition of adjacent ports
is examined to determine whether some commodities handled at adjacent ports presently can
shift to the SBF in future or not.

1} Present Condition of Adjacent Ports

a) Port of Manila
The Port of Manita consists of three (3) ports, namely North Harbor, South Harbor
and MICT, and is the biggest port in the Philippines. This port is located at the northeast
shoulder of Manila Bay, southeast of Luzon Istand in the City of Manila.
The North harbor, the country’s leading domestic port is located along the shores of
Tondo District in Manita. The South Harbor, the country’s gateway to intemational shipping
and trade is located just south of the mouth of Pasig River. Manila Intemnational Container
Terminal (MICT) is located just north of the mouth of Pasig River.

i) North Harbor
Nerth Harbor is the most important domestic port in the Philippines. This port has
eight (8) piers { No. 2, 4, 6, 8, 10, 12, 14 and 16). These piers are protected by the north
breakwater with a length of 1,900 metess. The depth of the channel is approximately 8.0
meters. All piers are used for general cargo, containerized cargo and extensively for
passengers.

The port facilities service the Metro Manila area and the immediate provinces of
Bulacan, Pampanga, Tarlac, Nueva Ecija and Nueva Vizcaya in the north, Rizal in the east and

Laguna and ports of Quezon and Batangas in the south,

it) South Harbor
South Harbor has five (5) finger piers ( No. 3, 5, 9, 13 and 15). These piers are
protecied by the west breakwater of 2,300 meters in length and the effshore south breakwater
of 880 ineters in length. The navigation channel of South Harbor is about 200m wide between
the south and west breakwater. The depth of the channel is approximately 10.5m below mean
below mean lower low water (MLLW)
The port facilities service the whole Metro Manila area, including the port’s hinterland
such as Pampanga, Zambales, Nueva Fcija, Nueva Vizcaya, and the Calabarzon areas, namely
Cavite, Laguna, Batangas, Rizal and Quezon provinges.

ity MICT
MICT has a usable quay length of 900 meters with a minimum water depth alongside
of about 12 meters. It currently has four (4) berths.
This terminal has a container yard of 29 hectares, three (3} container freight stations,
cargo handling equipment with nine (9) gantry cranes and other supporting facilities.
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b) Poit of Batangas

Pott of Batangas is located south of Meiro Manila facing Batangas Bay. The port of
Batangas 1s poised as a gateway of shipping and trade from the Region of the Southem
Philippines where activities are growing rapidly. In Batangas Bay, many private jetties with
aftached refinery are handling a large volume of petrolewsn products.

Currently, port development project phase I is on going under an GECF loan.
Furthermore, the port expansion project phase IT watl soon be initiated as a National Project. In
the so called Calabarzon area, namely Cavite, Laguna, Batangas, Rizal and Quezon provinces,
many industrial estate projects are in progress or being planned.

Due to the above demand, the port expansion project is a most imporfant subject now.

¢) Port of San Fermando

The port of San Fernando(usually referred 1o as Polo Port ), is located in northwestem
Luzon in Region I facing the East China Sea. Polo Port consists of two public picrs and two
private piers at preseni. The main commodity of cargo handled at Polo Port is fertilizer,
petroleum  product and cement, which are imported/inbound as bulk cargo from
foreign’domestic source and distributed to the provinces of West-northern Luzon and Central
Luzon.

2) Port development plan of adjacent ports

During the first five years (1992-1996) of the Ramos Administration, cargo traffic
through the ports registered a growth rate of 5.8%, from 110.84 mittion metric tons in 1992 to
138.91 million metric fons in 1996, While Manila went down in 1996 to No.18 in the world in
container throughput from No.16 in 1995, Manita was one of only 4 international ports with
double digit growth, registering a 13% rate in 1996 over 1995. This continuing upward trend of
the country’s maritime trade has to be supported by the necessary infrastructure.

Cognizant of this need, the Philippine Ports Authonty (PPA) came out with a 25-Year
Master Plan which was approved in principle by the President on 10 July 1995, The Plan was
updated in 1996.

a) Port District of Manila
The following is a presentation of the updated list of projects covered in the 25-Year
Master Plan.
The Port District Office of Manita, which covers the Manila Bay and Bataan/Zambales

Coastline, has the following twelve (12} port development plans.

i) Manila South Harbor Port Expansion Project
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ii) Manila North Harbor Port Expansion Project

iii) Manila Noith Harbor Passenger Tenninal Project

iv) MICT Expansion Project

v) Manila Cruise Center Project

vi) Bataan-Cavite Ferey Terminal

vii) Manila Grains Terminal Project

vii1) North Manila Bay ( Bataan - Pampanga ) Port Project
ix) Seuth Manila Bay ( Rosario ) Port Project

x)  South Harbor Expanded Port Zone Development Project
xi) Manila Fast Ferry Terminal

xi1) Real Port Development Project

b) Port District of Luzon

At present, for the Port District Office of Luzon, which covers the entire istand of
Luzon and the Southern Tagalog Region less the area covered by PDO Manila, a total of
twenty-seven (27) development plans have been authonzed by the Philippine Ports Authority
(PPA).

The following two(2) projects are related dicectly to the hinteriand of SBF.

i) Batangas Porl Expansion Project ( Phase I, I and V)
i) Sual Port Development Project

3) Cargo Volume Handled at Five Adjacent Poris

The PPA’s administrative and operational amm stretches to ¢very port district of the
Philippines. There are twenty-one (21) Port Management Offices (PMO) and one Field Office
(MICT: Manila International Container Terminal) in the country each of which maintains a
baseport and all or any of the following: terminal, municipal and private ports under its
terntonal junisdiction.

In Luzon Island, there are four (4) PMO { North Harbor, South Harbor, Batangas and
San Fernando) and MICT Field Office.

The aforesaid Port Management Office is organized with base port, terminal ports,
municipat poris and private ports. Each of PMO’s ports consists of four kinds of port as shown
in the following Table 5.3.2-1.

The Subic Bay Freeport is one of the municipal ports under the supervision of PMO’s
North Harbor of Manila.
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Table 5§.3.2-1

Details of cach of PMO’s five ports are as follows

Unit: Number of Port

PMO North Harbot § South Haibor| Batangas | San Fermando! MICT
Type of Port
Base Port 1 i 1 1 1
Terminal Port 0 i 6 2 0
Municipal Port 3 0 7 4 0
Private Port 16 0 24 12 0
Total 20 2 38 19 1

Source: Annual Statistical Report, FPA, 1996

The total cargo volume, based on the Annual Statistical Report(1996-Volume 2)
published by PPA, in the Philippines in 1996 was 129.04 million tons, of which 62.29 million
tons was domestic and 66.75 mitlion tons foreign.

The cargo volume handied at above mentioned five PMO’s ports during five years from
1992 0 1996 is shown in Table 5.3.2-2 and Figure 5.3.2-1, -2, -3 & 4. The total cargo,
domestic cargo and foreign cargo volume, at the PMO’s five ports in 1996 had respective
shares of 64%, 59% and 69% of the total cargo volume in the Philippines as shown in the

following Table 5.3.2-3.

Table 5.3.2-2 Cargo Volume from 1992 to 1996 (1/2)

Ali Cargo Unif: Metdc Tons
Porl Management Office
Balangas 17605642 | 10,409.079] 17,342.106] 21,033,177/] 21872808
Manita { Noeth Harbor ) 22825034 | 23.8568230%1] 26,708045] 27.,592,076] 31,037638
Manila { South Harbor ) 10430638 | 11,266242| 12,167.856] 14,236918] 18,512,104
Mania - MI.C.T. 5,121,876 5,797,720 5769201 5642509] 9,157,696
San Femando 1,283,154 1,343.858] 1677416 2147,788] 2,179,688
Tolal 57215344 | 50685200 63654624 70,652,466 82,759,934
Domestic & Foreign Cargo
Year 1992 1993 1994 1985 1896
Porl Management
Balangas Domestic | 6,726,639 5.848552] 6,163,716] 7,/85619] 6,702,802
Foreign || 10,879,003 | 10,560,527] 11,178,390] 13,247,558] 15,170,006
Manita { North Harbor } Domestic || 15,086,572 | 16,104,311| 18,972,000] 20,461,432] 21,396,368
" Foreign | 7,738,462 7.763090| 7.736,045| 7.120,644] 95641270
Kania { Gouth Harbor ) Domestic [i 4,139,012 | 4603935 4.459386]  5294,728] 7,300,427
Foreign || 6,300626 | 6662,307| 7.708470] 8.942,190] 14,211,677|
Manila - M.IL.C.7. Domeslic 295,122 592,704 268,736] 30,423 0
"~ Foreign 4,826,754 5205016] 5500465} 5612,086] 9,157,696
San Femando Domestic 734,630 725,003 951,638) 1,210,377} 1,144,079
Foreign || 549,124 618,765 7255878 937,414 1,035,609
Tota (A SB5.200 | B3.6540523) T0.602,360 | 02,159,034
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Table 5.3.2-2 Cargo Yolume from 1992 to 1996 (2/2)

Domestic Cargo
1992 1993 1594 1935 19596
Port Management ]
Batangas Inwar 1,087 305 2.033,005] 2,450.803] 2.657.428]  2.205,650
" Qutward || 4,739,334 3815457 3,703,913 5,128,191 4,496 143
Manita ( North Harbor ) lnward 5,991,807 6,050,203 7,280,240 7,750,101 8,000,612
Outward 8,004,785 10054,108] 11691,760] 12711,331] 1339575
Manita ( South Harbor ) Inward 4,086,559 4,536,290 4353118 5,123,515 7.097.102
T Outward || 52,4531 67,645 106,268 171,153 203,325
Maniia - MA.CT. Inward 173,206 291,919 53,322 30,423 [4]
Outward 121,916 300,785 115,414 0 B
San fFemando Inward 617,499 630,561 761,187 4,026,100 1,063,681
Outward 6531 94532l 180,351 184,277 80,398
10131 (B8) 27,874,595 | 30,015,376 | 34,/82579 | 36,543,676
{BY/(A) il 47.4% §7.5% 43.4% 49.2% 443%
Foreign Cargo
Year || 1992 1993 1984 1995 1996
Porl Management O
Batangas import 10,103,242 9,576,167 9,780,737 11527,19%6] 13,917,293
Export 775,761 983,740 1,397,653 1,720,362 1,252,713
Manila { North Harbor ) import 6,472,784 6,979,120 7,197,545 6,371,375 8,719,615
Expor] 1,285,6/8 784,870 538,500 759,269 921,655]
Manita ( South Harbor ) import 5,848,454 6,313,954 7,080,517 8,564,243 10,737,209
Expor 352,142 348,363 617,653 377847 474,463
Manila - MLC.T. Impor 3,224.084 3,505,719 3,759,828 3,636,291 6,102,410
Export i| 1602670 1,699,297 1,740,637 1,975,795 3,055,288
San Femando Impor 362,391 474,302 £79,197 798,667 933,742
T Exporl 185,733 143463 145,681 138,744 101,867
Total (C) 30,283,963 | 30,810.605] 32,849.248] 35,869,852 46,216,253]
{CY/(A) T TE25% 52.5% T 51.6% 50.8% 55.8%
Source: Annuzl Statistical Report, 199210 1
| —m— Batangas i
& { —a—Manila { Noith Harbor ) |

| —¢—Manila { South Harbor )|
- 1—%—Manita - MICT.
| —#—San Fernando

i
|
i
4

1995

Year
Figure §.3.2-1 Cargo Handling Volume ai Five Ports
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Table5.3.2-3  FKive PMO’s ports in 1996

Unit: 1000 Ton
— | WInthePhiippines | @) FivePMO’spoit | ®)(A)
DomesticTradeCargo | 622%]) 36340)  59%
Foreign Trade Cargo 66,750 46,220 6%
Fotal Carpo 129,040 82,760 64%

The cargo volume handled at the PMO’s five ports has been growing constantly,
reflecting the growth of the Phitippine and Pacific Asian economy.
Annual growth rate of cargo volume handled at PMO’s five ports are as following

Table 5.3.24.

Table 5.3.2-4

Anauval growth rate at PMO’s five ports

Year 1992 - 1996
Port Management Office — Annual Growth Rate
Batangas 5.58%
Moanila { North Harbor ) 19%%
Manila { South Harbor ) 15.40%
Manila- MICT. 15.63%
San Fernando 14.16%

Source: Annual Statistical Report, PPA, 1992 - 1996

4) Ship Calls at Five Adjacent Ports

Ship calls at the five posts in the past 5 years ( 1992 - 1996 ) are shown in Table 5.3.2-5.
The growth of ship calls at the five poris was recognized clearly, especially the number of
domestic shup calls at Batangas Port and Manila Port ( North & South ). (see Figure 5.3.2-5)

In terms of ship size, foreign cargo volume has grown each year though the number of
ship calls has remained the same. This indicates that the average ship size of foreign vessel is
becoming larger each year. ( see Table 5.3.2-6and -7)

Table 5.3.2-5 Ship Call at Kive Ports from 1992 to 1996

Unil: Ships Nos.

Source: Annual Statistical Report, 1092 to 1996, PPA

Year 1992 1993 1694 1595 1996
Port Management
Batangas Domeslic 15,919 16,644 19613 30,309 35,844
Foreign 908 1,032 1,045 1,023] 974
Manila { Noith Harbor) _ Domestic. 1,59 12,503 13,247 13530 16,419
Foreign 299 267 260 245 233
Manita { South Harbor)  Domeslic 6,403 6.619 6,549 7.333 9,813
Foreign 1,937 2,170 2.508 2533 " 3.157
Manila - M.IL.C.T. Domeslic 133 429 63 34 0
Foreign 1,156 1,13 4,232 ~1,324] T 17348
San Femando Domestic 474 509 654 685 747
Foreign 28| 151| 269 510 747
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Table 5.3.2-6 Average Gross Tonnage of Ship Call from 1992 to 1996
Unit: Gross Tons

1992 1993 1594 1935 1996
Port management B )
Batangas " Domestic || 516 549 484 439 401
Foreign 13.049 11,768 12,071 12,463 13,509
Manita ( Norlh Harbor )  Domestic 1,423 1,452 1,703 2,019 1,969
Foreign 18,935 22,228 19,709 22245 25956
Manita (South Harbor} Domestic 371 378 365 380 401
Foreign 7.058 7,064 1,753 8,846 9,237
Manila - MLC.T. Domestic 5,392 6,254 6,357 4319 4319
Foreign 12,796 12,269 12,621 13,150 14,861
San Femando Domestic 1,081 1.683 1,086 1,317 1,282
Foreign 4071 4,885 3,452 2380 1,826
Source: Annual Statistical Report, 1992 to 1896, PPA
Table 5.3.2-7 Average Length of Ship from 1992 to 1996
Unit: Metre
1992 1893 1994 1295 1996
Port Management
Batangas Domestic 45 48 45 44] 38
Foreign 130 126 129 122 120
Manila ( North Harbor}  Domestic - 621 62 65 70 67
“Foreign o4t 144 129 137 148
Manila ( South Harbor} Domeastic 39 39 39] 40| 4
Foreign it8 116|221 124 127
Manila - M.L.C.T. Domestic i8] 124 125 14t 111
Foreign 163 156 157 156 162
San Femando Dornestic 58 85 55] 67 65
Foreign 80 100 80} 51 43
Source; Annual Statistical Report, 1992 10 1896, PPA
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5.4 Strategic Transport Plans
5.4.1 Strategic Transport Planning Study
(1) Philippine Transport Strategy Study (PTSS)

‘The output from PTSS differs from past plans. The imperative is to re-engineer the
governmeat burcaucracy, and to introduce policy reform. This is essential to support nationat
goals, and to promote private sector participation.

According to PTSS the conclusions from it should be translated into a Statement of
Transport Policy, and incorporated in the new Development Plan 1999-2004, to guide the
implementation of the transport steategy.

1) The Objectives of PTSS

PTSS was commissioned to develop the Transpoit Agenda for the next 6-Year Plan
period (1999-2004). It was specifically required to identify the role of the private sector in
implementing the Agenda. The Study was funded by the Asian Development Bank, carried out
within NEDA, and repoited to the Inter-Agency Technical Committee for Transport Planning
(IATCTP).

2) The Framework of Governinent Policy

Governmient is proactive in achieving the national development goals. Deregulation,
decentralization, democratization and privatization are the central thrusts of policy. Re-
engineening the govemnient bureaucracy is recogaised as necessary to achieve this. A new
medium-tenn national development plan is to be produced in 1998.

3) Key Issues Facing the Transport Sector

It is important to start from a position of realism. Nine factors identify the dimensions
of this, and point to the challenge that must be faced:

(D Politics intrudes extensively in the sector - too intrusively. The result is that just about
everywhere is a developmeat priority, and little attention is paid to economic efficiency.

The institutions of Government are now ill-suited to the task ahead - changé is needed.
There is inadequate funding to meet the sector's nceds.

The private sector is, incorrectly, seen as the (easy) answer to this funding problem.
There is no transport policy and strategy that is owned by the agencies of govemment.
In many areas there is inadequate understanding of the potential of transport strategy.

CRACIORS)
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@  Auention focuses on projects, not institutions or policies - which are now more important.
There are few prepared good projects that are implementable - surprisingly few.
@  Many projects are simply unzealistic or unaftordable.

4) A Realistic Strategy

PTSS should detenitine a realistic (implementable, fundable) strategy that the main
agencies of government will sign up to. This should:

. set the prionties for action

. identify the necessary institutional reforms

. recommend future policy

. recommend prionity investments in the roads, rail, marntime and aviation sectors, and
. determine how the private sector can be involved in implementation.

{2) Artery network in the Central Luzon Development Program Masterplan Study

Spatial development of any region is affected by a network of transporiation arteries
and distribution of urban centers as well as resources potentials and constraints. A future
artery network for Central Luzon is proposed in line with the National Triad Growth
Centers and the proposed hierarchical structure of urban ceaters. It consisis of inter-
regional arteries and intra-regional asteries linking those urban centers in the upper fiers.
Artery network in Central Luzon is shown in Figuce 5.4.1-1

1) Inter-regional arteries

Inter-regional arteries for Central Luzon are basically north-south roads linking the
northem regions to Metro Manila through Central Luzon. The main artery will continue to
be the Manila north Road passing through Bulacan, Pampanga and Tarlac and the Norh
Luzon Expressway with its extension. It has a secondary artery branching oft at Tarlac and
leading to the Lingayen gulf area in Pangasinan.

The alternative artery is provided by the Maharlika highway teading from Metro
Manila, through Bulacan and Nueva Ecija, to the Cagayan Valley. In view of limited
capacity and right-of-way acquisition problems associated with this highway, a new intet-
regional artery is conceived with the alignment to the east of the Maharlika highway as a
medium to long term option. This alignment has two poteatial advantages. It may
contribute to opening up the Cagayan Valley and Aurora province, and provide an
alternative link with the Metro Manila urban transport system. Other inter-regional links
are from Nueva Ecija to the Dingalan bay area in Aurora and from Zambales to Pangasinan
along the coast. '
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2) Intra-regional adterics

Intra-regional artenies for Central Luzon are main roads connecling those urban
centers in the upper tiers of the proposed hierarchy. They are mostly existing roads to be
improved or upgraded such as Olongapo City-lba, Gapan-San Femando-Dinafupihan, and
Dinatupihan-Balanga-Mariveles links. The Iba-Tarlac link is new.

A new structure of intra-regional arderics is proposed to strengthen links between
key urban centers to support the Central Luzon Development Program paradigm. It
consists of a new highway leading from the Subic bay area, through Angeles City, Capaz
and La Paz in Tarlac and Cabanatuan City, to Palayan City in Nueva Ecija, a more direct
link between Malolos in Bulacan and Olongapo City, and strengthened link from Malolos
through San Fernando to Angeles City.

This structure should be fully established in the medium term. In view of high costs
involved in extensive viaduct sections of the Malolos-Dinalupihan and the Dinalupihan-
Angeles City links, however, improvement of the San Fernando-Dinalupihan road may
provide a short-term alternative to both of the links.

‘The new intra-regional highway called here the Rainbow highway links effectively
five provinces except Bufacan and four cities except San Jose City ditectly. This highway
would help to direct flow of goods and movement of people away from Metto Manila by
creating self-sustaining and evolving sphere of economic development within Ceniral
Luzon.
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5.4.2 Pubtic Investment Projects for Transport Sub-scctor

The PTSS recommendations concemed with the institutions and the public investment
projects are sununarized as follows;

(1) Roads

1) Reform the govermment instifutions:

(M  Implement a revised Roads Classification

@ Establish National Roads and Bridges Agency (NRBA), and a Road Fund for
maintcnance of Lhe national hightways

@  Retonn DPWL, privatize some DPWH function

) Reform and preferably abandon the system of ‘block allocations’ to regions

2} National Roads Projects (excludes urban projects)
{a) General
a) Adopt the following priorities for the road network:
(D Maintenance (existing roads) @) Rehabilitation (existing roads) (@ Improveincnt
{existing roads) (D New penelrator roads @ Missing links
b) Adopt the following strategy to keep the national road system in good condition:
(D all roads to be asphalt, or concrete @ concrete to be used whete the cxisting asphalt
pavement is “poor’ and EIRR of improvement > 15% (3) othenwise asphalt 1o be used
Cosl{P bitlion)
{b) Commiticd (nal)
(D Carry over [romn existing Plan @ ADB sixth Road Improvement Project
3 twenly-second OECF Yen package (under negotiation)

(c) Prionty | 100
Maintenance{17), Rehabilitation{20), Improvement{59), New Roads(4)

(d) Prority 2 72
Improvement{64), New Roads(8) -

(¢} Total Cost 172

National road/ferry network (Luzon) is shown in Figure 5.4.2- 1

(2) Railways

1) Reform the govemment instifulions;
(D Undertake PNR Privatization Implementation Action Plan Study

@ Implementation the recommendations {probably letling franchises for commuter and
infer-cily services on Main Line South) '
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2) Projects (excludes urban projects)
(a) General
Determine rail strategy at the core of the network in Metro Manila
Cost{P billion)
(b} Committed 5
(D Ongoing subsidy to PNR operation{5) @ North Rail (Clark-Valenzuela}n.a.)
@ Main Line South rehabilitation (almost complete)-)
{c) Priority 1 S
(D Impltementation of PNR Privatization and Implementation Action Plan(5)
@) No new rail projects pending reform of PNR(other than those committed)-)
(¢) Prionty 2 (na)
(¢} Total Cost 10

PNR route network is shown in Figure 5.4.2-2

(3) Ports

1} Reform the govemment institutions:
@  Re-struclure PPA: * Remove its regulatory powers
* PPA to decentralize activities (e.g. to District Offices and PMO’s)
@  Independent Economic Regulator(s) to: * Reform(increase) port tarifls
* Fully deregulate domestic shipping
@  PPAto: * Prepare priorily projects for implementation
+ Cornmission seview of Poris Strategy for the Greater Capital Region (GCR)
@ PPA to market sclected ports to the private sector.

2) Projects
Cost(P billion)
(a) Committed | 8
(D Manita South Harbor Expansion, MICT, Batangas Phase1 and 2
(@ Nationwide Feeder Ports Program (36 ports) 23
(b) Priontyl

(© Major Ports - Cebu, lloito, Manila Grains(4) @ Ro-Ro Programme(4)
@ Safety-related prajects(S) @ GCR Programme {provisional)( 10}
(c) Priority2 i3
(D Major Ports - Taclobar, Davao, Cagayan de Oro, Tagbilaran, General Santos(3)
@ GCR Programme (provisional}10)
{d) Total Cost 44
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Domestic shipping routes are shown in Figure 5.4.2-3

(3) Airports

1) Refomn the government institutions:
®  Re-structure ATO:
* Corporatize ATO
* Remove its regulatory powees
* ATO to decentratize its activilies
@  Anindependent Economic Regulator reform (increase) airport/
air navigation fasifts
Adopt a revised airports classification
Develop Philippine slandards for airports, and enforce compliance
ATO to prepare pnority projects for implementation
Government to commission an Airports Strategy Study for the Greater Capital Region
(GCR)
ATO to market selected airports to the private sector

Q 086

2) Projects
Cost(P billion)
(a) Committed 1
(D NAIA Terminal 3 (na.)
@) Airports in the forthcoming ADB First and Second Airport
Development Projects: Davao, Zamboanga, Laoag, Puerto Princesa,
Cotobato, Dipolog, Pagadian, Jole, Tugucgarao, Buiuan, Sanga Sanga;
and those for possible OECF funding: Cebu-Mactan, Bacolod (11}
(b} Priorityi
(D Major Airports - Kalibo, Roxas, Tagbilaran, Masbate, Virac,
Dumaguete, Laguindingan(2)
@ Safety-related projects{2)
(c) Priority2 4
= Major Airports - Basco, Busuanga, Naga, Tacloban, Baguio,
Noito, San Jose {Mind. Occ.), Catarman, Malabang(4)
(d) Total Cost 19

-3

Domestic air network is shown in Figwre 5.4.2-4
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Source: PRILIPPINE TRANSPORT STRATEGY S10DY

Figure 5.4.2-1 National Road/Ferry Network (Luzon)
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6.1 Natural Conditions at Subic Bay

The Study Team conducted a series of data collection and ficld surveysfinvestigations
for the natural conditions of Subic Bay in 1998. Locations of these field surveysfinvestigations afe
shown in Figure 6.1.1-1.

6.1.1 Meteorology

The meteorological information in the Subic Bay area was recorded by the US Navy
from 1955 to 1989. After the conversion of the Naval Base, PAGASA weather station at SBIA
have resumed ihe observalion and have been providing their meteorological services on 24 hour
basis since 1994.

Throughout the Philippine Islands, the southwest monsoon winds from June to mid-
October bring warm, moist and unstable tropical air producing mostly cloudy to cloudy skies with
intermittent showers and scattered thundesstorms. During this pesiod, tropical storms/typhoons
pass aver or within close proximity of Luzon Island twice a month on average.

During the southwest monsoon scason, 2,641 mm of the rainfall is recorded in the 5
months at Cubi Pt., where the average annual rainfall is 3,386 mm. Monthly rainfall sometimes
reaches over 1,000 mm in July or August, which is the weltesl month in a year. An extreme
monthly maximum of 2,461 mm was recorded once in the past. The average daily maximum and
minimum temperature during this season are 34 and 22 C, respectively.

During October, the transition from the southwest monsoon (wet) scason gradually
changes to the northeast monsoon {dry) season. The transition of the climate generally completes
over the Luzon Island by November. The dry season prevails until May when the other transition
OCCUTS Vice versa.

In the northeast monsoon season, the average rainfall is 745 mm in total. In May 1997, a
monthly rainfall of 964 mm was unusually recorded. January is the coolest month with a daily
average maximum and minimum temperature of 33 and 19°C, respectively. May is the hottest
month of the year, when the average daily maximum temperature reaches 37C.

Some meteorological data from January 1995 to Dccember 1997, recorded at the

weather station in SBIA are shown in Figure 6.1.1-2. From the same data, an windrose for three
years, i.¢. from February 1995 to January 1998, has been created as shown in Figure 6.1.1-3.
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6.1.2 Oceanography
1) Tide

A continuous tide obscrvation for 36 hours was conducted in July 1998. It has been
observed that the tide in Subic Bay is 20 to 30 cm higher than that of Manila South Harbour
predicted from the tide table. All levels to be used for the Study arc based on Mean Lower Low
Water (M.L.LW.) as SBMA Chart Datum. The fotlowing tide levels have been cstablished:

- Highest High Water Level (HH.\W.L.) tEL.+1.70m
- Extreme High Water Level (E.H.W.) :EL.+137m
- Mean Higher High Water Level (M.HH.W.))  :EL +1.20m
- High Water Level (H1.W.L.) :EL +091m
- Mean High Water Level (M.H.W.) :EL. +087m
- Mean Sea Water Level (M.S.L) :EL. +046m
- Mean Low Water Level (M.LW.) :EL +0.10m
- Mean Lower Low Water Level (M.L.L.W.) :EL. +000m
- Low Water Level (L.L.W.) tEL-020m
- Design Low Tide Level (D.L.T.) :EL.-035m
- Extreme Low Water (E.L.W.) :EL.-046m
- Lowest Low Water Level (1.1.W.L) :EL.-052m

_HHWLMLLW 190

+15

BWL=MLLW+J.20

_MHEHW=MLLW1091

MHW=MLLW+0 87

tOSR  vsL-MiLW4045
MLW=MLLW10.10
0.0
LWE=MLLW.0.20
_ BLI:MLLK-035
05§ ELW=MLLW.0.46

ELWL=MLLW-052

Figure 6.1.2-1  Tidal References



(2) Curmrent

The JICA Study Team conducted a series of current observations in Subic Bay. The
oontinuous observation for 15-day period was tecorded at two (2) locations. At the other three
locations, shorter records for 25-hour period were obtained. The longer records at two tocations
were subjected lo the harmonic analysis. The results of the analysis are summarised in Figure
6.1.2-2 and also introduced in the later section on EIA for Change in Costal Currents. Through
these obsesvations and analyses, it has been confirmed that the tidal current in Subic Bay is
generally less than 0.1 mfs and the residual cument inflows at the east side of the mouth and
outflows at the west side.
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(3) Waves

Wave hind-cast was conducted based on the wind and typhoon data collected both in
Subic and Japan. For normal condition, daily wind data observed and recorded at Subic Bay
International Airpoit by PAGASA were analysed and used for the hind-cast, while for extreme
condition the hind-cast was conducted based on past typhoon records, which ate available at the
Meteorological Authority in Japan.

Figure 6.1.2-3 shows schematic analysis flow of the wave hind-cast adopted in this master
planning study for zoning purpose. It should be noted that wave generation was evaluated both
inside and outside the Bay, reflecling rather large water surface inside, where former wave
generation is no longer negligible.
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Figure 6.1.2-3 Schematic Flow Diagram of Wave Hind-casting in This Study



1) Waves in Extreme Condition
a) Offshore (Deep Waler) Waves

Past typhoon traces in the latest five years were gathered and analysed in Japan. From
those records, three largest typhoons, which are expected to have affected wave conditions in
Subic Bay, were selected and subjected to detailed numerical simulation by so-called “Parameter
Method”, which is able to estimate waves generated by (yphoon from its trace and pressure
changes in time series at any poinls inside the analysis area.

From the simulation, the expected wave height is not so large at the entrance of Subic Bay,
say two to three melers, although the largest typhoons in the latest five years were selecled. A
virtual typhoon was, arificially, created for the simulation that has the same pressure change as
the actual record, but moves northward along a different route from the actual trace.

The maximum wave height thus obtained reaches 5.34 m with its period of 7.8 second at
a point sufficiently offshore in the area. Particulars of this wave are then used as of an offshore
significant wave for further analyses,

b) Refraction and Shoaling of Offshore Waves

Propagation of the offshore wave towards the shoreline inside Subic Bay was also
simulated by solving Karlsson’s energy equilibrium equation, which incorporates refraction and
shoaling effects of imegular waves considering spectrum nature of its principal direction. A finite
difference scheme is used o solve the basic differential equation, of which analysis area of 43 by
38 km wide was discretised in 173 by 153 meshes at 250 m.

Numerical computation was conducted for offshore waves in three directions, including
its principal direction of SSW.

2) Waves in Normal Condition
a) Offshore (Decp Water) Waves generated outside the Bay

Offshore (Decp Water) waves generated outside the Bay, were evaluated from obscrved
wind data at Subic Bay Intemnational Airport, by “SMB” method widely used for the purpose.
The estimation was conducted in five directions, ESE, SE, SSE, S, SSW, S\W and WSW.

With these results, wind data obfained in this study can be directly related to

corresponding wave height and period in cach direction. The relation is used for wave calmness
study in later stage by transforming occurrence of winds (o that of waves.

6-7



b) Shoaling and Refraction of Offshore Waves gencrated outside the Bay

The same procedure in extreme condition is also adopted in normat condition. The period
of the wave used is 4 seconds, which represents all the estimated offshore waves in practical use.

Waves in shallow water can be evalvated by multiplying the above ratios by the
corresponding offshore deep waves previously oblained.

) Waves generated inside the Bay

Subic Bay is characterised by relatively wide water surface enclosed by narrow entrance
and quite deeper water 1o its heart. Considering such topographic and bathymetric natures, waves
can be generated not only outside the Bay, but inside. In particular, longer distance from the south
entrance to the north heait, more than 10 km, is a sufficient effective fetch length for wave
generation, which is no longer negligible. These wave gencration inside the bay was also
evaluated by a method originally proposed by Bretshneider for shallow water waves.

The following eight points in the Bay are selected as possible development sites in this
Study as shown in Figure 6.1.2-4.

@ Cubi P1. West

Boton Area

SRF Area

Pequena Is. at north, east, south and west sides
Apalit Pt

Panibasco Pi.

Agusuhin Pt.

Agusungin Pt

®ROOLe

d) Superposition of Waves generaled inside and outside the Bay

Considering its practical usage for zoning purpose, the superposition of waves, those
generated offshore and inside the bay, is conducted simply assuming the corresponding energy is
additive, i.e., the wave height after superposition () is expressed as follows:

H= /(ie” + i)
where,  Ifo’: Significant Wave Height generated offshore after refraction and shoaling,

{1i"; Significant Wave Height generated inside the Bay
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Figure 6.1.2-4 Possible Project Sites for Wave Calmness Assessment
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3) Wave Calmness Study and Summary of Wave Hind-casting
By compiling the resuits so far presented together with the wind data obtained, assessment
of wave calmness at cach project site is carried out, which is one of the bases for possible port

development zoning in Subic Bay.

Summary of the wave hind-casting both for extreme and nonnal conditions are shown in
Table 6.1.2-1.

Table 6.1.2-1 Summary of Wave Hind-Casting

{Wave Height in m})
Normal Condition Wave Height

Site Exceedance Percentage in Extreme

3% 5% 10% Condition
Cubi Pt. 0.325 0.275 0.220 0.801
Boton 0.185 0.175 0.155 0534
SRF Zone 0.200 0.180 0.150 0.454
Pequena Is. (Noith) 0.215 0.200 0.180 0.801
Pequena Is. (East) 0.360 0.230 0.185 1.282
| Pequenals. (South) 0315 0.240 0.195 1.442
Pequena Is. {West) 0315 0.260 0.205 1.388
Apalit Pt. 0210 0.180 0.145 0.748
Panibasco P1. 0.240 0.220 0.190 0.267
Agusuhin Pt 0.405 0.350 0.275 2.083
Agusungin Pt. 0.360 0.300 0.265 1.602

From the above results, it has been understood that the wave calmoess inside the Bay is

secured fairly enough for the port operation. This implies the possibility of the port development
without breakwaters.

6-10



6.1.3 Topography

A topographic survey was conducted in 1998 by the JICA Study Team. The reference
point for elevation used for the survey is located at the side of the cxiéling bridge, at junction of
the Rizal Highway/Olongapo Drainage Channel R L. + 4.072 m1 which is above M.L.L.W. The
coordinates are based on the PRS 92 System, and confirmed/counter-checked with the reference
points ZBS 22, 23 and 24 which are located at the Maritan Point, the Rivera Wharf and the north
side of Kalaklan River’s mouth respectively. These coordinates are used for both topographic and
bathymetric survey maps as tabulated below.

Table 6.1.3-1 List of Reference Points used for Surveys

Bench Mark Kalalake Bridge RA.+4.072m
Station Name Easting Northing
ZBS-22 424,046.420 1,637,808.204
ZBS-23 423,342.016 1,638,376.048
ZBS-24 421,032.467 1,639,586.925

The topographic survey covers the following areas as shown in Figure 6.1.1-1.

Topographic survey along the shoreline of NSD zone,

{from the estuary of Kalaklan river to Bolon Wharf East: 100 ha.;
Topographic survey al Biniclican area and the north east
shoreline of SBIA from Boton Wharf Wesi to Cubi PL.: 85 ha,;

Based on the survey resulls, topographic maps in each area have been produced in scales
of 1:2,000 and 1:5,000.

6.1.4  Bathymetry

The JICA Study Team conducled the bathymetric survey by vsing an echo sounder at an
interval of 50 m and approx. 500 m seaward in 1998. The survey covers the following areas.

Bathymetric survey along the shoreline of NSD zone, from

the estuary of Kalaklan river to Boton Wharf East: 350 ha,;
Bathymetric survey at Cubi Pt. offshore: 100 ha.;
Bathymetric survey atong the noith east offshore of SBIA

from Boton Wharf West to Cubi Pt.: 68 ha.

Bathymetric maps have been created in a scale of 1:5,000 and superimposed on the
topographic maps,
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6.1.5 Siltation and other Coastal/Shoreline Characteristics

No significant siltation has becn identified in Subic Bay, other than some estuaries of
the rivers affected by the eruption of ML Pinatubo, where sea/river beds were covered with
the volcanic ashes/sands. As a whole, sufficient water depths around the existing post
facilities have been maintained since US naval period and no maintenance dredging has been
taken place.

As a part of the field investigations, seabed sampling at twenty-six (26) points and their
gradation analysis were conducted as presented in the next sub-section.

In vicinity of the estuary of River Kalaklan, the seabed is covercd with silly soils of
“Lahar” origins discharged from the river. Along the shoreline of Subic Bay, other than
esluarics of major rivers, sandy soils are predominant on the seabed.

In relation to the above discharge, measurement of the flow velocity was conducted at
the mouths of River Kalaklan, Kalalake, Malawaan and Boton from 15 to 17 July 1998. As
precipitation during the period was minimum, the velocities observed were less than 0.20
m/sec resulting in the maximum discharge of 31.8 cu.m/sec measured at Kalaklan River. Due
to insignificant discharges from the rivers, no suspended sediments or wash-loads were
identified in the absence of turbulent flows. The results of the discharge measurement are
summarised in the Table below.

Table 6.1.5-1 Discharge at River Mouth

River Mouth Average Flow (m/sec.) Discharge (cu. m/sec.) |
Kalakian 0.20 31.8
Kalatake 0.04 8.0
Malawaan 0.08 5.1
Boton 0.16 3.6

6.1.6  Geotechnical Conditions
0 General Soil Charcteristics

Sub-soils around Subic Bay are mostly volcanic origin of andesite, basalt and
agglomerates supplemented by coralline materials from relatively fringing reefs. These soils
arc considered to be mainly generated by a volcanic mudflow in lale tertiary of early
quaternary periods, 10 to 12 million years ago. This mudflow containing andesite boulders
was transported to the coastal area, where marine sand/silt materials form the overlying
deposits. Mixture of the andesite and shallow marine materials through sedimentation and
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consolidation, eventually constitute a hard stratum of conglomerates and sand/siit stones.
(2) Soit Investigation in this Study

Quite a bit of borings and soil exploration have been carmried oul inside the Bay,
parlicularly in vicinity of the existing port facilities, whereas only liitle information is
available for the offshore areas outside the NSD zone.

The Study Team, considering this, conducted a scries of soil investigations consisting
of thirteen (13) offshore and 1wo(2) on-land borings in the Bay. During these boring works,
Standard Penetration Test (SPT) and disturbed/undisturbed sampling for laboratory tests
were also conducted. All the samples taken were subjected to the laboratory tests for physical
and mechanical properties, including gradation, specific gravity, consistency, ¢.g. Atterberg
limits, undrained compressive stiength and consolidation characteristics.

3) Boring Logs

The boring logs are shown in Figures 6.1.6-1 to 6.1.6-6 and the general stratification at each
location is briefly described hereunder.

1) BH-No.1 (Cubi Pt.)

Except for the seabed surface, the upper layers mostly consist of sandy soils of mediuin
dense to loose condition. Below the depth of 8 m, silty or clayey materials become dominant until
the bearing stratumy of andesite. These cohesive soils are very stiff or hard, of which natural
moisture content is less than the plastic Limit. The SPT-N values below MLLW -15 m, i.c. about
12 m in depth, are wel over 50 blows/ft.

2) BH-No.2 (Boton)

Below upper 2 m in depth are moslly cohesive soils of hard or sliff formation. Hard
stralum was encountered at only 10 m deep, 1.¢., MLLW - 14m.

3) BH-No.3 (Bravo)

- From 4 to 12 m deep is a silty sand layer of loose to medium dense condition, which SPT-
N values are about 10 blows/ft. Cohesive layers conlinue thereunder unti{ 42 m in depth, of which
natural moisture content is in between the liquid limit and plastic limit. The SPT-N values for
these layers scarcely exceed 10 blows/ft. The hard bearing stratum of sandy/gravelly soils or
andesite is encountered at 42 m decp, i.e., MLLW -50m.
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4} BH-No.4 (Alava)

Unti} 17 m in depth, most of the layers consist of sandy or silty soils, from loosc to
medium dense condition, which SPT-N values are almost less than 10 blows/{t. Cohesive soils,
then continue (0 35 m in depth, where SPT-N values are almost below 10 blows/ft other than very
stiff or hard stratom existing at 22 to 25 m deep. Layers of silty soils and sand with fines exist
further deep until the bearing stratum of andesite al 47 m deep, where SPT-N increases.

5) BH-No.5 {Matagan)

Upper 4 m from the seabed, silty sand deposit forms a very loose layer, which is
susceplible to seismic liquefaction, for the gradation exhibits fairly uniform constitution of the
particle sizes, as well as low SPT-N values less than 5 blows/ft. Cohesive silt materials continue
thercunder until 11 m in depth, while the SPT-N values inceeases from 5 10 20 varying soft to firm
condition. Deeper than 11 m, sandy soils or coralline limestones are dominant. SPT-N values
increase along the depth, finally reaching more than 50 blows/ft at 23 m in depth.

6) BH-No.6 (Calapacuan)

Until 9 m in depth, sandy soil deposil shows variety of gradation and sedimentation,
resulting in vaiety of SPT-N values within the layers. Lenses of very toose state are encountered at
some elevations. From 12 to 18 m are layers of silty soils, classified as SC to SM, silty to clayey
sand, which have an intermediate nature either of cohesionless or cohesive soils. The upper silty
sand layers indicate relatively moderate SPT-N values of about 10 blows/fl, whereas the lower
clayey sand layers fall under S blows/ft of SPT-N. Deeper than 19 m, increases SPT-N values
along the depth from 10 to 15 blows/ft until the beanng stratum of very hard silty clay at 26 m in
depth.

7 Bii-No.7 {Cayuan)

Silty sand layers form upper sediment to 16 m in depth, where SPT-N values increase
along the depih to 20 blows/fl. At 10 m deep exists a stiff 1o very stff sandy silt layer, of which
SPT-N value is about 15 blows/ft. Bencath the upper layers, low SPT-N values less than 5
blows/f1 are recorded from 17 to 20 m in depth for two different deposits, i.e., poorly graded sand
in very loose condition and very soft silty clay or clayey silt. Underlying arc dense clayey sand and
hard sandy silt layers, where SPT-N values recorded are well over 40 blows/ft. Deeper than 23 m,
SPT-N values become more than 50 blows/ft,

8) BH-No.8 (Binictican South, on-land)

From the ground surface to a depth of 6 m, layers of clayey sand and clayey/silty sand in
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loose/soft deposits continue, where SPT-N values are less than 6 bls/[l. A silty clay layer of 6 m
thick underlies from sofl to stiff formation. Within this layer, the SPT-N increases along the depth
from 0 to 11 bls/ft and natural moisture content decreases between liquid and plastic limil. Below
this, fayers of sandy soils such as silty/clayey or poorly graded sands deposit in medium dense
state, whercin SPT-N also increases from 17 to 30 bls/f1. Bearing straturn of andesite appears at 19
m deep, whereon a very dense gravel of poorly graded is encountered in a thin layer.

9) BH-No0.9 (Cubi Poiat, off-shore)

From the seabed sutface to a depth of 9 m, layers of sand either poorly or well graded in
medium dense to dense state exhibit SPT-N values from 13 10 22 bls/fl in the upper 6 m and more
than 50 bls/ft thereafter. Within a stiff to very stiff clayey silt layer of 2 m thick below these sand
deposils, SPT-N values drop to minimum 15 bls/fi. Poorly graded gravel in very dense state
overlies the bearing stratum of andesite found at 12 m decp.

10) BH-No.10 (Binictican North, on-land)

‘The ground surface is covered with very loose sand. Up to 6 m deep, including the
successive sandy sill layer, the SPT-N values are less than $ bls/ft. SPT-N values, then change at
each depth from 8 to 15 bls/ft in the following sand layers. Core of hard gravel and cobbles are
encountered at 16.5 m deep.

11) BH-No.11 (Binictican South, off-shore)

The scabed surface is covered with a thin clayey sand layer. Soft slty clay deposits, of
which natural moisture content are close to the liquid limit, form a relatively vniform layer, where
SPT-N values are 7 bls/ft all along. Much softer clayey silt can be found thereunder, e.g. SPT-N
values of 2 or 3 bls/it. Layers of sand/gravels in medium dense statc, between 20 to 28 bls/ft of
SPT-N values, underlies the upper soft sediments in 5 to 6 m thick on a hard stratum of andesite at
15.5 m deep.

12) BH-No0.12 (Binictican Center, off-shore)

A typical alluvial formation is demonstrated at this bore hole, where very thick soft
silt/clay deposits continue deeper to the bearing stratum. It has been, however, recognised that
these soft deposits have still low SPT-N values from 3 to 9 bls/fi, unlike mucky sediments without
SPT-N resistance. The natural moisture content of these sofl silts/cays never exceeds its liquid
limit. The andesite appears at 33 m deep, whereon sand/gravel layess oveily about 2 m thick.

13) BH-No.13 (Binictican North, off-shore)



The overall formation is similar to that of BH-No.12, other than an intermitient sand fayer
at 15 m decp. The andesite appears at 35 m deep overlain by a little stiffer silty clay layer.

14) Borchole BH-14 (Sattier Pier, off-shore)

'This is another typical formation of alluvial deposits in coastal area. There are upper loose
sand layers from the seabed to 4 m decp, followed by a thick layer of soft silty clay to a depth of
17 m. Blow these upper soft/loose sediments, medium to very dense sand deposits from 8 to 19
bls/it of SPT-N values overly on the andesite stratum at 21 m deep.

4) Labotatory Test Resulis

Al the results from soil investigations and laboratory tests have been summarised. As an
example, the summary for BH-No.1 at Cubi Pt. is shown in Table 6.1.6-1and Figure 6.1.6-7.

1) Gradation Analysis

About 176 samples have been subjected to the gradation analysis. Based on these results,
an assessment of seismic liquefaction was made as demonstrated as an example in Table 6.1.6-2
and Figure 6.1.6-8.

From the assessment, it has been confirmed that there are some sediments susceptible to
exhibit liguefaction during large earthquakes. These liquefiable sediments are, however, gencrally
found relatively shallower zone of the sub-soils. Accordingly, these sediments will not be a
sertous factor in structural design of the port facilities.
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3)

Consolidation Test

Results of consolidation test are summarised in Table 6.1.6-3 below.

Table 6.1.6-3 Resulis of Consolidation Test

[niIEal Initial Unit Spec.iﬁc Compression Yiclding

Sample \{md Weight : yo | Gravity: Index : Ce Stress : py

Ratio : co (1/m3) Gs (keflcm?)
BH No.3 §-15 1.325 1.69 2.69 0.382 0.38
BH No.3 S-20 1.781 1.54 2.0 0.574 0.61
BIl No.4 S16 1.018 1.54 2.58 0.315 33
BH No4 5-29 1.501 1.69 2.76 0.518 2.2
BH No.7 S-20 1473 1.69 2,70 0331 0.6

BH-8/UDS-1 1.790 1.67 2.79 0.42 068 |
BH-12/S-7 1.933 1.57 2.75 0.57 0.84
BH-12/5-10 1,956 1.58 2.80 0.47 0.64
BH-13/5-13 1.856 1.55 2.81 0.51 1.1
BH-14/S-10 1.719 1.57 2.78 047 0.63
Unconfined Compression Test

Results of unconfined compression test are summarised in Table 6.1.6-4 below.

Table 6.1.6-4 Results of Unconfined Compression Test

Unit Weight: | Strength:qu Strain at
Sample o (if/m3) {kgf/em2) | Faiture : % Remarks
BHNo.3S-2 2.50 986.5 1.43 Andesite Corc
BH No.3§-15 1.78 0.52 10.83 Silly Clay
BH No.4 §-29 1.72 1.17 6.33 Silty Clay
BH-No.8
1.66 0.03 10. i ;
UDS-] 0.42 Silty Clay
BH-No.12 S-7 1.58 0.37 8.83 Silty Clay
Bii-No.12 1.65 0.14 1167 Silty C1
S.10 . X . ilty Clay
BHNo.-13 5-4 1.66 0.36 10.42 Silty Clay |
BH-No.13 '
? 1.58 0.21 10.00 Silty Clay
5-13 B
BH-14
1. . . ilty
UDS-10 65 0.35 883 Silty Clay
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{5 Seabed Soil Sampling

Seabed soil samples were collected at 26 points in the Subic Bay and gradation analysis
of the samples were conducted to assess not only anchor holding capacity, bui also possible

siltation/liltoral drift depending on soil types.

Resulis of the test are summarised in the following Table 6.1.6-3.

Table 6.1.6-3 Results of Gradation Analysis for Seabed Samples
Sal?o;.) le Designation (:::g) (rl:::) (Ena;) Uc Uc’

S-1  |Fine to coarse SAND 0.13 0.285 0.36 2.77 1.736
S-2  [Fine to coarse SAND 0.175 0.35 0.61 3.49 1.148
S-3 _|Fine sandy SILT 00023 | 0.0079 | 0.13 | 56.52 | 0209
S-4  |Fine sandy SILT 00013 | 0.0047 | 0029 | 2231 | 0586
S-5 |Fine sandy SICT 0.0017 | 0.0066 | 0.0732 | 43.06 | 0350
S-6 |SILT 0.0022 | 0.0079 | 0082 | 3727 | 0.346
S-7  SILT 00032 | 0012 | 0165 | 51.56 | 0.273
S-8 |Fine sandy SILT 0001 | 0003 | 00105 | 10.50 | 0857
S-9  |Fine sandy SILT 0001 | 00033 | 0014 | 14.00 | 0.778
S-10  |Fine sandy SILT 0.001 | 0.0046 | 0.03 10.50 | 0857
§$-11  |Fine to coarse SAND 0.22 0.32 0.45 2.05 1.034
S-12  |Fine sandy SILT 0.001 | 0.0024 | 0.0086 | 8.60 0.670
§-13 |Fine to coarse SAND 0.25 0.42 0.62 2.48 1.138
S-14 |Clayey SAND 00074 | 0035 0.18 24.32 | 0920
S-15 |SILT 0.001 | 0.003 001 i0.0 0.900
S-16 |SILT 0001 | 0.0024 | 0.01 10.0 0.576
S-17 {Silty SAND 0.001 | 0.0032 | 0.015 15.0 0.683
S-18 [Fine to coarse SAND 0.25 0.42 0.64 2.56 1.103
S-19 {Fine to coarse SAND 00146 | 0.19 0.76 5205 | 3253
S-20 [SILT 00146 | 0.19 0.76 52.05 | 3.253
S-21  [Fine o coarse SAND 0.05 0.15 0.25 5.00 1.800 |
S-22  |Fine to medium SAND 0.145 0.37 0.64 4.41 1475

'S-23_ISILT 0001 | 0.0027 | 0013 | 13.00 | 0561
S-24 IFine SAND 00201 | 025 062 | 3085 | 5015
S-25 |Fine to medium SAND 0.146 | 0.135 0.25 1.71 0.499
S-26 [Fine to coarse SAND 00054 | 0.025 | 0.185 | 3426 | 0.626

* Ue=Dio/Dio, Uc'=D3p™(D1oDeo)
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As can be seen in the table above, on the coast from the Boton Wharf to the mouth of the
Kalaklan River through POL Pier, Bravo, Rivera, and Alava Wharves, seabed is covered with silt
or silty soils. Near the estvary of main rivers, the same sediment is supposed Lo be originated from
“the Lahar”, transported by discharge of the rivess.

In conclusion, sandy seabed is mostly found along the coast except for the esluarics, river
mouth or outlet, where silt or silty soils forms the seabed surface.

6.1.7 Seismology

Subic Bay is located near the Manila Trench lying west of the Luzon Island,
characterised by the North Luzon Ridge and North Luzon Trough forming a focal mechanism
of strike-slip type. There are some active faults generating earthquakes such as Cagayan,
Digdig, and Lubang faults. Accordingly, the PPA manual categorised the area in the seismic
zone of 3, where regional seismic cocfficient is 0.15, the largest in the criteria.

The port facilities originally designed and constructed by US Navy were generally
considered 10 % of dead load and 200 PSF (0.98 tf/m2) for seismic loading, which may
result in a little lower lateral forces than the above.

6.1.8 Record of Natural Disasters
(n Great Eruption of Mt. Pinatubo, June 15, 1991

Early in the afternoon of June 15, 1991, dackness covered the Subic Naval Complex as
ash from a massive explosion of the Mt. Pinatubo filled the air. Continuing into the night,
more than 15 ¢cm of ash/sand fell mixed in the rains of tropical storm. Lightening, numerous
earthquakes, total darkness and continuous ash/sand faltout created a doomsday environment.

During the night, numerous facilities collapsed due to the weight of ash/sand/water.
However, the loss of life was minimized. According to the damage assessment of US Navy
facilities and infrastructuses, the cost (o restore the base to its former condition was estimated
to be $369 Million. A sigpificant portion of the restoration cost was associated with the
clean-up and removal of the ash on vehicles, equipment, utilities systems, buildings, drainage
structures and roadways/runways. It was estimated that approximately $119 Million would be
required to clean-up ash atone.

Numerous earthquakes have been experienced since the Great Eruption. Although no

destructive damage has been reporled to permanent facilitics, numerous buildings have
experienced minor cracking. Further damage to some buildings which previousty damaged
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and stressed by the heavy ash/sang loads has occurred due to earthquake activity.

(2) Earthquakes of Baguio, June 1990

No significanl damages had occurred in the Subic Bay Fecport area during the
Earthquakes of Baguio.

(3 Tsunamis (Tidal Waves)
Tsunamis are not normally experienced or the west coast of the Philippines.

(Y Inundation

There are no arcas subject to significant flooding in the Subic Bay Freeport Secured
Area. The extensive system of rivers indicates an well-developed natural drainage that
evolved with the area’s heavy rainfall.

6.1.9 Sources of Reclamation Material

As a part of the natural condition surveys, source of materials for the possible
reclamation/fill work has been searched in the surrounding.

Within SBMA, a quany sile at Mt.Maritan behind the POL Pier has supplied filling
and aggregate materials for construction. The quarey is currently operated by a private firm
and is said to have more than one million cubic meters of its ceserve. This site will be an
appropriate quarry site for the port development in this study.

In addition to the above on-land quarry site, there are some shoals in Subic Bay, where
good rectamation materials are oblainable. Both Caiman and Carasco Shoals near Cubi Pt.
will be used for such sources by dredging.

There are some other possible quarry sites in Redondo Peninsula, Agusuhin Pt. for
example. If is, however, understood that these sites have not been used as quarries and will

require basic provision of the facitities for operation.

Locations of these possible sources of the reclamation/fill materials are shown in
Figure 6.1.9-1.
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Figure 6.1.9-1 Possible Quarry/Sand Sites for Reclamation
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