CHAPTER 2. RECOMMENDED FIRST STAGE CONSTRUCTION AND IMPLEMEN.
TATION PROGRAM

2.1 Integrated Project

The components in the stage I of Phase I are summarized as follows
with the reasons stated in 1.2.2 of the previous Chapter 1. The com-

porients are ant{cipated to support the regional development fn an inte-
grated system.

2.1.1° Project Components of the Stage I Constxuction

i) The road component i{s composed of the céonstruction of the two
road sections. They are the ¢onstruction of the Coastal
Road (3.8 km) on the reclamatfon area, Blocks I through III,
and of C-5 (8.6 km) linking the Coastal Road with the Hanila

North Expressway. They will be constructed as divided &4~lane
roads.

ii) The reclamation compéonent is composed of the developzent of
the Blocks I, II and TI1 (565 ha. in total). ¥or the fiest
ten years, the Block I will be stilized as the solid waste
disposal area. After the area is filled up, the Block will
serve as yvesidential and park areas. The Blocks II and TII
will primarily be developed as industrial zones including a
POL tank firm area and coimodity distribution centers.

iii) Intersections constructed for the above item £) will not be
grade-sepavated initially. It is proposed that they will be
improved to grade-separated facilities at a later stage. The
construction of the grade-separation structures is scheduled
for the period of 1995-1997. 7The resurfaciaog of the pavenent
of the Project Roads is proposed sioultaneously at that tice,

2,1.2 Cost of the Stage T Constructlon

The cost of the components for Stage I Construction s summa-
rized in Table V-2-1.
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Table V-2-1 COST OF STACE 1 CONSTRUCTION

(Untit: P million)
Foreign Local
Currency Currency

Project Component Component Component Taxes Total

Construction 0f the Coastal Road

and C~5 L

‘In 1979 prices 329 290 80 699

In currént prices based 607 534 148 1,239
on 1979 prices 1/

Development of Reclamation Area

(Blocks I -~ III)

In 1979 prices 793 392 182 1,367

In current prices based 1,498 740 344 2,582
on 1979 prices 1/

Construction of Grade Separation

Styuctures and Qverlay

In 1979 prices 63 54 i7 134

Ia current prices 227 194 61 482
on 1979 prices 1/

Total in 1979 1,185 736 279 2,200

Total in current prices 2,332 1,468 553 4,353

based on 1979 prices 1f

2.1.3 Bencfit-Cost Analysis with Sensitivity Test

The econonic benefit-cost analysis of the above Stage I of the
integrated project was conducted with viability results as follows:

Present Worth  Benefit Cost

_ in P million Ratio at Tatermal Rate
Description i = 15% i = 15% of Return
Integrated
Implezentation 582.3 1.52 22.6
Program

The senéitivity of the Internal Rate of Return was examined
for the following assunptions:

i) I1f the cost 1s increased by 20%: 1IRR = 19.0%
ii) 1f the benefit is reduced by 20%Z: IRR = 18.3%
fit1) 1f ethe benefit is veduced by 33%Z: IRR = 15.3%
. tv) The cowmbination of i and 11i: IRR = 15.2%
v) The combination of 1 and £ii: IRR = 12.4%

4o

Note: 1/ The price escalation 1s assusmed at 10% p.a. upto 1989 and
5% p.a. thereafter.
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Financial analysis with senattivity tests were alsd perfomcd

and the favorable results are shown below:

Net Surplus Internal

fn P miliion Rate of
Description Discounted by 15Z Return
Integrated ' w ‘. :
Progranm 453.4 Morgoghan

The Net Surplus in P millfon and Internal Rate of Return wlll

- yary according to the following assumptions:

i) = If the cost is increased by 201
1) If the benefit is reduced by 20% :
141) If the benefit 1s reduced by 33% ¢
iv) The combination of 1 and ii ]
v) The combination of 1 and iit :

sz 164)8
PH= - 74,1
PH=-172.5
?H=“214¢6

PH=-461.2

IRR = 33.3%
IRR“’_ 24.2%
IRR = 0022
IRR = "0.41
7IRR.=—165?2

The above results of the sensitivity tests tndicate that the
financlial performance of the reclamation preject managéd by the
proposéd public corporatioa is very easily affected by -the change

in the program of the operation.

2.1.4 Con¢lusion

The implementation program of Stage I Construction was found
to be feasible technically, economically and financially, Noting
the long period of implemeantation and the considerable amount of .
the funds to be invested, 1t is recommendéd that the Covérnmént
should consider the implementation of Stage I of the Project at

the earliest possible tiee.

2.2 Funding Requitements

The total cost to implement the Stage I Construction is surmarized
in Table V-2-2. Funds to cover the cost will be obtafned from normal
appropriations from the Governmental budget, the borrowlng from foreign
countries through efther bilateral or multilateral governuent “agreements,
borrowing from domestic and comzercial sectors, bond issues of the re-

clamation corporation, ete.

Table V-2-2 COST OF PROGRAH II{PLE}'IEHTﬁTIOY

- STACB L= @ wilion in 1979 prices)
Foreign Local
Curtency Cusrency . .
Project Componenl . Portion Portion Taxes Tolal
Coastal Road 1662 1040 : 33.4 ' 309.6
C-$ | - 16277 186.1 Y 389.7
Reclamation of Blocks 1- I 613.4 ' 242.’2 i 146.7 1,069.3
Rectarnalion of Blocks 11 & 11} B A X > 24.8 2100
Infrastructure for Block | 35 110 - 109 880
Grade separation and overlay 621 536 12.5 1338
Totatof Stage } - 11,1847 71355 2802 2,200.4
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The following categorizatfon is shown to indicate a tentative
approach.

1)  Contribution of Government agencles through an appropriation
from governmental incope andf/or borrowings from foreign
sources., If the cost of the construction of the roads and
infrastructure is to be covered by this contribution, the
andunt can be summarized as follows:

(P mfdlion in 1979 prices)

Foreign Currency Local Currency
Portion Portion Taxes Total

507.3 490,3 133.5 1,131.1

i1) Borrowings fron foreign and dormestic sources of the private
sector. If the cost of the réclamation for Blocks 1 - III

is to be covered by this type of borrowing, the total amount
can be summarized as follows:

(R million in 1979 prices}

Foreign Curreicy Lacal Currency
Portion Portion Taxes Total

677.4 245,2 146.7 1,069.3

- The extent of price escalation during the years of implementation
is hard to forecast since it is affected by fluctuating ianternational
‘and dozestic economies. The cost including price escalation which is
assuzmed as shown in the previous sub-section 2.1.2 is based on a conver-
sfon ratio of constant prices into the curreént prices of approximately
2,0, It is suggested that the funds required in actual disburserent should
be determined by considering price escalatfons in the coming decade.

These projection should also be reviewed periodicatly by examination of the
changes ia price level.

2.3  Time Schedule

Before beginning construction, it is necessary to carry out pre-
construction prepacatery works such as a review of the Study, detailed
engineering design, land acquisition and compeasation, and financial
preparation. The period required for all such preparatory procedures is
estimated to be about 3 years.

In more specific terms, a review of the Study and detailed engineer-
ing design will take about twenty four months and, assuming that at the
sane tioe, negotlations on financial preparation are successful, land
acquisition can begin. During the period required for land acquisition and
coapeasation to be comspleted, the contract for construction can be ap-
proved and awarded. Mobilization for construction can begin after the
contract fs awarded. It is assumed that process after the completion of
the detailed engineering design will take aobut efthteen months.
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L3

According to the stage construction approach and the project com-
ponents discussed in the foregolng, 1t 1s judged desirable that the Stage
I constructlion be executed in accordance with the time schedule shown In
Figa V"Z"lo :
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CHAPTER 1, INTRODUCTION

The general study deals mainly with socfo-economic and technical

aspects of the Manila-Bataan Coastal Road (hereinafter called the Road)
and fnvolves the following basic activities, among others:

Identification of possible influences on the regional economy result-
ing from the construction of the Road, particularly the extension
from C-6 to Bataan. For this purpose, the development potentials of

the project influence area including the Bataan Peninsula will be
investigated;

Study of the functional role of the Road in relation to the regional
transportation system}

Study of possible alternative routes, their advantages and disadvan-
tages;

Study of alterpative road formation plans;

Developuent of stage construction, if there is any; and

Identification of possible adverse environmental impacts.
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CHAPTER 2, SOCIO-ECONOMIC CHARACTERISTICS OF INFLUENCE AREA

2.3 Influence Area

The influence a¥ea of the Road covers MMA and the provinces of
Bulacan, Pampanga and Bataan. They are included in Hanila Hetropolitan
Region (MMR). Fig. 2-1 presents the boundary of the influeace area to
gether with MMR. '

2.2 Population

Table 2-L shows the trend fn population by province in MMR from 1960
to 1975. In 1975, the population of MMA was 5 millfon, Bulacan 900,000,
Panpanga 1,040,000 and Bataan 260,000, ' '

Populatfon annual growth rate was 4.0% for Bataan and Bulacan, 2.8%
for Pampanga and 4.6% for MMA during the period 1970-1975. If changes in’
population by amunicipality is taken, the range of annval growth rate
among the nunicipality increases as shown in Appendix 11-1.

The provinces of Bulacan, as well as Cavite & Rizal, which svrround
MMA, showed a bhigher rate of population growth during 1970-1975 than that
during 1960-1970. Major towns in the Influence aréa such as Guiguiato,
Harilae, San Jose, Mabalacat, Porac, Balanga, Limay and Hariveles had high
population growth during the past 15 years. This indicates the expansion
of urbanized area of MMA and the developzent of core citfes in aad around
the metropolis.

Table 2-1 IREND OF POPUIATION BY PROVINCE IN MR

) - Aveizge Annual [Pepulation Den-
. Papulation Rate of [oceease |sity per s
Description - : : —4  xBoméler
1960 1970 1975 010 10T K995
Phitippines 27,087,685 36,684,486 42,070,660| 3.1%7  2.8%7 140.0
Zanbales 233,442 343,034 416,280 4.9 3.9| 11.20
Bataan2/ 145,323 216,210 263,269 4.1  4.0] 191,60
Pampanga2/ 617,259 907,275 1,042,164| 3.9 2.8} 477.80
Bulacanl/ 2/ 514,346 737,995 899,5291 3.7 4.0| 342.90
Rizal - 173,958 307,328 . 416,192) 5.9  6.2| 316.30
A2/ - 2,462,48% 3,966,695 4,970,006} 4.9  5.6|7,814.50
Cavite 378,138 500,180 628,3211 3.2 3.8} 487.70
Laguna 472,064 699,736 803,750 4.0 2,8| 456.90
Batangas - 681,414 926,308 - 1,032,009 3.2 2.2| 326.00
MMR A 5,658,433 8,624,651 10,469,520 4.3 4.0{ 580.00
MIR/PhEL. () 20.9 - 23.5 24.9
Haantla-Bataan _ N
. Study Area 3,739,417 5,828,175 7,174,968 4.5 4.2[1,052,90
Manila-Bataan/ o '
AreafPhil. - - 13.8 - 15.9 17.1
Souwrce KCSO0, Intégrated Census, 1975
Notes ¢ I Excluding Yatenzuela which isin MMA.

2] Inside the Manga-Bataan Study Atea.
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2.3 Employment by Sectos

Appendix 1142 presents the employed persons by sector and by province.
The peréent share of the privary sector {agriculture and fishery) s 32%

in Pampanga, 40% in Bataan and 28% in Bulacan.
(processing a & manufacturing) 1s 33% in Bulacan
Bataan, 257 and 22%, respectively.

The secondary sector
» while fn Pampanga and
The figures for Bulacan indicate a

development of the sccondary sector which could be the result of the
utbanization of MMA,

24 Famity Income

Average family.income by province and by selected mnunicipality in

1975 1s showa in Appendix 1I-3.

The average family incore of P10,469 in MMA

Wwas nearly two times larger than that in Bataan or Bulacan, which were
P4,632 and B5,806 respectively. FPron these figures, a relationship be-
tween the average income and the percent share of tertfary employzment was
plotted in Fig. 2-1. 1t 1s found that the fncome level is more when the
percent of tertiary employment is larger. Usually, the developrment of
the secondayy (nanufacturing & processing sector) sector is acconpanied
by the growth of the tertiary sector.

It 1s expected that the industrialization and urbanization of
Bulacan, Pampanga and Bataan will bring about the growth of the tertiary
sector and higher fanily fncome in these province.

Fig. 2-2 AVERAGE FAMILY INCOME AND TERTIARY EMPLOYMENT, 1975
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Table 2-2 SUMMARY STATISTICS FOR LARGE MANUFACTURING Y

ESTABLESHMENTS BY MMR, 1974 :

_ | Vatueof Census Valuzol . | Censss

Numbes Employment] Yalueof | Census Grosy Yalue Grossout- [Value added
) of Average Gross - Yahe | outpotper | added per | output per | Employ-

Provinee | folablich- {or the output Added Establish- | Estadbhich- | Employes 123
mends Year) meat 2f]° ment 2 H y
Bataan 6 2,707| 3,181,050| 389,924 530,175 64,987 1,175 144
Butacan 156 27,743] 1,942,863] 561,884 9913 2,867 .70 20
Pampanga 26 31460  228434! 166,338 8,736 6,398 73 L3 ]
Zambales 4 _ 143 19,138 8,603 4,185 2,151 27 12
Manily 318 39,314] 3,632.354{ 1,140,046 11,422 3,588 92 29
Batangas 23 3,640, 3,831,541| 1,237,087 166,589 53,186 1,053 340
Cavite 1t 58 372,835 356,855 33,394 3,350 643 64
Laguna 46 11,243] 1,327,609 513,709 28,861 11,168 118 46
Rizal 1487  245,736120,019,247 6,366,853 13,463 4,282 81 26
Philippines 2,843) 454,20046,656,171(15,296,208 16,411 3,380 103 34

Souzce: NCSO, Aanual Survey of Estabhishments “MANUFACTURING"™ 1914,

Notes: I - More than 20 emgloyees. -

Y InPLOMO

25 Establishment Activities

Salient featurés of large manufacturing establishments (more than
‘20 employees) in the provinces of the influence avea ia 1974 together
with other provinces in HMR are shown in Table 2-2, The nunber of estab-
lishments is least in Zambales and Bataan; however, the avérage gross
output per establishment or per employee is largest 1n Bataan. Factorles
with high productive technology in the Export Zorne and Limay are included
in these figures,

Wholesale and retail éstablishrents ave concentrated fn Manila,
Pampanga, Bulacan and Bataan have the least number of establishmeats in
teras of total gross receipts, add gross receipt per establishtment and
per employee. The data by proviace in MMR for 1974 are shown in Appendix
I11-4.

Appendix I1-5 and I1-6 present similar data ian construction and mining
quarrying sectoxrs in 1974, These activities in the provinces of Bataaa,
Pampanga and Bulacan were of modest scale.

26 Fishery

The statistics in 1970 indicated that the nusber of persons in
Bulacan and Bataan engaged in marine fishery including fishing in Maaila
Bay were approximately the same with those engaged in inland fishery.
While, in Pampanga those in inland fishery (river, fishpond, lake and
swanp [fishing) far out-numbered those in marimne operation. The fish
products from Bulacan were chiefly sold in Navotas and Malabon where the
products are marketéd ian Metro Manila. '

Due to the characteristics of the fishery production cycle in

brackish and fresh water, teaporary workers increased by 100X-2007 over
the nunmber of regular workers during peak harvest periods (two or four
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harvesgs a year). Out of families engaged in work related to fisheries,
those solely dependent on fisherfes were 70% fn Bataan, 20% in Bulacan
and 60% in Panmpanga. This indicats that fishermen in Bataan and Pampanga

had less work opportunity fn other sectors. (See Tables 2-3 and Appendix
I1-7 thru II"‘S) [

In 1960, 11,000 hectares were utilized as fishpond arecas. In 1975
a total of_36,000 hectarés of brackish water fishpond produced 33,000
tons of fish and other fauna, averaging 0.9 tons per ha. The price per
ton at the fishery site was estimated at P4,900 per ton in 1975. The
data ate shown in Appendix II-9. The table also presents the areas in the

provinces as 17,000 hectares in Pampanga, 17,400 in Bulacan and 1,100 in
Bataan.

.Table 2-3 KUMBER OF PERSONS DIRECTLY ENGAGED IN FISHING, 1970

Marine Inland
Persons Persons
Province Nunmber of Directly Kumber of Directly
Operators Engaged Cperators Engaged
_ Reporting ia Fishiang Repoxting in Fishing
Philippines 203,621 499,865 81,680 215,479
Zambales 1,455 3,576 792 2,018
Bataan 2,256 6,962 882 4,384
Pampanga 1,121 3,493 6,095 13,312
Bulacan 1,646 4,220 1,654 6,173
Rizal _ 2,290 14,647 2,714 6,791
Hanila 5113 3,167 2 51
Cavite 2,194 9,284 123 3,045
Laguna 187 436 3,505 9,720
Batangas 3,356 13,754 300 2,370

Source: KCSO, Census of fisheries, 1971.

Approximately 80 percent of the produce was milkfish, followed by
tilapia, crabs, ete. Fishponds particularly in Bulacan, were badly
affected by the contamination of household and industrial wastes and
affluents in HMA. However, Bataan and Pampanga have still open areas
for the development of new fishponds.

2.7 Bataan Export Processing Zona

The governaent of Philippines maintains a trade policy to restore
the balance In trade. The target is incorporated in the developzent plan
for 1978, 1982 and 1987, as shown in Appendix II-10. In order to augaent
the export industry which would in turn encourage the growth of Philippine
economy, an export processing zone was put up in Mariveles in the Bataan
peninsula for which the government has implemented a number of supporting
policies.

Y Export Pochising 2ane Authotily in Muheles, Aogust 1979.
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2.7.1

Development Progress

According to the Annual Reporty the éonstruction of the zone
started in 1970 and the first export was registered in 1973 with
the annual amount of only $120,000. The production fncreased to
$44.7 million in 1977 and $76.4 million in 1978. The amouwnt in
1978 registered 2.1% of the total export and 6% of the total
manufactures export of the Philippines.

The land vse classification of the BEPZ is shown in Table
2-4, where net industrfal lots are 375 ha out of the total
1,209 ha., The size of establishménts in the zone are shown by
the number of employees in Table 2-5. The distribution in the
nunber of employees is compaved to that of the whole country.
The establishments ewmploying less than 49 person amount to only
12% in the zone, while those in the same category amounted to |
more than 967 in the whole country in 1975-76,

The nuwmber of employment was 15,000 for the factory workers
and 10,000 for the service sector and others in 1978.

Table 2-4 LAND USE CLASSIFICATION OF THE BATAAN EXPORT ZONE, 1978

Phase industries: Hectares
1 Light & labor—inténsive industries 56
It Automeotive & mediun iadustries 82
It - Shipbuilding & heavy industries 207
Total .....ciivievinnnen. cvresss 355
Housing & cormunity 374
Green & open areas 490

Graﬂd Total Ssss s us AR A 1,209

Source:  Export Processing Zors Authority, Mariveles, Avgust 1979.

Table 2-5 . PERCENT DISTRIBUTION . OF HANUFACTURING
ESTABLISHMENIS BY SIZE

Employees Philippines (1975)~ 1/ BEPZ (19?6)21
1-19 52,997  (93.2%) 2 (6.30)
20-49 2,018 ( 3.50) 2 ( 6.372)
50-99 775  ( L.4%) 6 (18.8%)
100-199 ' 46% ( 0.8%) 8 (25.01)
200-499 386 ¢ 0.7%1) . 8  (25.0%)
500-999 134 ( 0.27) 1L { 3.0%)
1000- 111 ( 0.2%) 5 {15.6%)

Sources  If NCS0, Listing of Fstablishment 1975, Table A2.
k1 Provinciat development siaff, Road Network
Developmeat Plaa CY £916 to CY 1996
(Bataan Frovinee $978-diaf1)
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2.7.2 Transport Accessibilfty

At present, most of the raw materials and all products are
transported to and from abroad. Quite often they are transhipped
at the internatfopal port of Manila, because the amount of ship-
ment s aot sufficient to pay for stoppiag ocean-going vessels
at the port of Mariveles where the pier is under expansion.

Domestically supplied resouvrces are power energy, waler
and manpower. The workers are Iiving in and around the zone with
some as far as Balanga, 50ko north of the zone., Presently, busi-

ness trips to and from Manila are modest, (See 3.2 of Part III,
Vol. I)

The country looks forward to the gradual achievement of
import substitution for raw materials; however, it is likely that
it will take time to accomptish. Accordingly, transport of
caterials from Manila and other places in the country is quite
nodest in relation to the produce of the zone.

2.8  Further Descriptions of Bataan Provicce
2.8.1 CGeneral

Of the total land area of 1,373kmz, 80.9Z is occupied by
oountains, hills, and uplands. Cultivated land narrows as it
extends south from the plain in the delta of Pampanga river
basin on the eastern side of the penlnsuta facing Manila Bay.
A number of small rivers cross the plain, supplying water for

~ the irrigation of crop fields and raising river fishes,

Bataan Expressway is virtually conpleted passing through
the uplands and hilly avea, generally 1-2km away f[rom the existing
road, along the sea shore of the Manila Bay from San Fernando
to Hariveles. The developed road network links the populated
towns in the plain field, mostly along the shore of Manila Bay.
On the western side of the province facing the South China Sea,
the terrain becomes hilly and the population is sparse.

As of 1979, the total population in the province was
304,000, The average population growth rate during the period
from 1960-1975 was 4%. This rate was approximately equal to that
of ¥MR. However, the population density was the lowest among the
provinces of the MMR,

- The provincial capital is Balanga, which is 125kms from
Harila and had a population of 40,000 as of 1979.

Electricity is distributed by Bataan Electric Corporation
(BATELCO) which is supplied from the Natioral Power Corporation.
Most of the municipalities are already provided with water supply
network in the central area. In other places, wells and springs
are utilized for household consumption. :

by Frovincial devilopment staff of Retaan Frovinwe, Road Network Developroeat Plan CF 976 1o OV 1995,
T (Bataan Provinee 1978-Gnafi) .
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2,8,2 Agricultural Production

2.8.3

2.8.4

2.8.5

Bataan is basically an agricultural province, with rice
being the chief product. The cropping composfition of the cul-
tivated aréa in 1976 1s shown below. Production of fresh vegeta-
bles for consumption in MMA are to be developed yet.

Rice and palay 28,200 has  (81%)

Vegetables 2,500 (1)
Sugar¢ane 3,400 (102)
Cora 700 { 2%)
Total 34,800 (100%)

Fish Production

In 1976, 8,000 persons wére engaged in fishpond and munici-
pal fisheries, Brackish fishponds occupied 3,700 hectares, 142
of the plain area of the province. Fishpond productions were .
sold in the punicipalities of Abucay and Orfon. Ta 1976, fish-
ponds yielded 4,000 tons of fish while some 1,000 tons were
produced from municipal fishing. ¥ost of the production was
locally consuned.

Hanufacturing

Manufacturing establishments are mostly lacated in Bataan
Export Zone and Limay, Establislments in the export zone are
referred to in the previous Sub-Section 2-7, iIn Lirmay, there
are four chemical plants and a thermal power plant, eamploying
1,600 persons. The zoned atea extending over 400 hectares, is
designated as the second industrial estate of Bataan, The out-
puts from the zone will be seat to both foreign and local markets.
In Samar, a pulp and paper plant is operating eoploying 500
persons,

In 1975, there were 440 cottage industirfes with a total
of 1,118 workers in 12 municipalities. The average number of
workers per house was 2.5 pérsons, These Industries were cate-
gorized into 20 groups such as needlecraft, wood-bamboo craft,
ceranics, métal and poultry-piggers. '

Others

The service sector mtets the requiveménts of the people in
a traditional manner. As elsewhere in the Philippines, the chaian
stores or Sari-Sari are predominantly seen in every town. Tourism
facilities have not been developed yet, although pétential beach
and inland resort areas are already identified.

$and, gravel and rocks are prdducéd in a linited scale.
No comercial mineral resources are found Ia the province.

3/  Puovincial developrent staff of Batzan Province, op. il
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. CHAPTER 3. INITIAL ENGINEERING STUDY

3.1 Basic Data

. Topographfical maps to a scale of 1:50,000 vere mainly used in this
study. The route selectfon was performed also vtilizing hydrographical

.maps and aerial photo mosaics to a scale of 1:25,000 of the Panmpanga
Delta Avea flown in 1567.

To study the sub-surface soils conditions along the corridor the
following data were used:

- Sub-surface soils survey conducted for R-10 Road project, 1974, by
JICA; and .

- Sub-gurface goils survey conducted for Manila-Bataan Coastal Road,
1970, by BPH.

3.2 Altecnatives

Three alternatives were studied based on technical and environzental
considerations.

The locations of the alternatives are shown in Fig. 3-1.

3.2.1 Alternative 1

This alternative is very similar to the one selected by the
HPH several years ago. The road mainly consists of a causeway
which vas planned 0.5-2 ka off-shore from the existing coast lines.
The location of this route was selécted at the minizum water depth
of about one fathom at the mean lower low water level to ensure the
accessibility to the constructiornal floating rigs.

The planned route starts at the end of the phase-I construc—
tion of the Manila-Bataan Coastal Road and runs to the northwest
and west parallel to the existing coastal line,

Several bridges were considered to provide openings in front
of the nmouths of major rivers of the region.

From the rorth fringe of the town of Mabatang, this alternative
primarily consists of the feprovement of existing first class road
up to the existing Bataan expressway, which is the west termious of
the coastal rvoad.

The approxipate total leagth of this alternative route would
be 45.0 kiloeters and consist of the following categories of con-
struction:

I1-3-1
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- Causcway, new construction St se it s st ansanssrsaas 36,0 ka

- Road passing through wet lands, new
CONSEIUCEION L .iiuiiieinnernvinnonnnesoncnnnmnnns

~ Road passing through rice paddy areas,
new constyuction

LR I T N YA 2.0

- Bridge/viaduct, new constructfon ................ 3.3

- Iuprovenent of existiang road on
dry land

L A R I T I R R R 3-7

L I A R N N N N N YN L I B R I B ) 45-0km

Total

3.2.2 Alternative 2

The route of this alternative is {dentical with the location of
of Alterpative 1,

To avoid environmental destruction especially to fishery and
other marine resources, adoption of a viaduct was considered in
lieu of a causeway.

The approximate total length of this alternative route would
also be 45.0 kiloceters and consist of the following categories
of constructions:

~ Bridge/viaduct, new construction ................ 39.3 ko

~ Road passiog through wet lands,
new construction ... ... . ol it

- Road passing through rice paddy
areas, new construction ........ srassaseracanoana 2.0

~ Improvement of existing road
on dry lands .....iiiiiiiii it tccstan it an e 3.7

Tbtal L I R R R T T 45-0 kﬂ

3.2.3 Alternative 3

This alternative differs from the other two which were pri-
narily plaoned at offshore areas. Imland areas, bordering the
rice paddy area and fishpond area, were chosea for alternative 3
for the sub-corridor of the proposed new alignrent, considering
the following factors:

- Avoldance of the disturbance of existing fishponds:
- Better access to the existing road network; and

- Future development for Pampanga delta area.
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" Yhe Road starts at about 3 kilometers north of the junction
of C-6 and the Coastal Road, and runs to the northwest parallel to
the extsting national route No. 369 up to near Malolos town.

From there, the route will head westward parallel to the
existing natioral route No. 314 for about 8 kilometers where it
will meet the town of San Nicolas.

‘The total length of viaduct across the floodway from the

Candaba Swamp is approximately 3 kilometers according to the past
developnrent study.

The next 4 kilometers to the Pampanga river crosses through

existing rice paddy ateas frequently inundated during rainy
seasons.

From the point of Pampanga River crossing, the coastruction
of a viaduct was proposed up to the coast line since the areas are

predomipantly covered by fishponds and drainage difficulties are
anticipated.

The adoption of a causeway across Panpaaga Bay is oot justifi-
able because of the problems associated with siitation and flooding

A total length of about 18 kilometers of viaduct is proposed in
this study.

The approximate total length of this alternative route will
be S51.0 kilometers and consists of the following categories of
construction:

~ Road passing through wet land,
Aew CONSITUCELION t.versventccnassassancasanasnnses 21,0 ko

- Road passing through rice paddy
areas, new CORNStruction ....ccicicevccissnnrcarneses 7.8

- Bridgefviaduct, new construction ...........0..... 18.5

- Inproveament of existihg road on
dl—y laﬂ‘i T R I R NI SN RN SURE I B 317

Total

F e R N N N ] 51.0 km

3.3 Geometric Desiga Criteria

3.3.1

Terraia Conditions

All the alternative routes pass through very flat areas on
land and shallow areas offshore, except the portions passing
through rolling terrain in the vicinity of the junction with the

existing Bataan expressway.
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3.3.2 Geometric Desipga Standards

In as much as favorable terrain is predoninant, deviations

from the common MPH design standards are not expected. Brief

‘notes for each item of georetrical design criteria are presented
below:

A.

B,

Design Speeds

The design speeds adopted for the future extension sec-
tion of Manila-Bataan Coastal Road for all alternatives are
120 ka/h and 100 kn/h for the flat and the rolling terrain
areas, respectively,

Lane Width

The 12-foot lane width was adopted throughout the entive
stretch of high quality type of the Road.

Shoulder Width

A 3.0 pmeter wide exterior shoulder is recormended for the
entire stretch of the coastal road on the basis of ultimate
construction which would be 4 lanes.

As for the interior shoulder, a constant width of 1.5
méters is recormended.

The project will be executed on a staged construction basis.
Therefore, the 2-lane 2-way operation would be needed initially
and the available shoulder width on each side would becone
2.25 n.

Hedian Hidth

Since it was found that a foundation treatment cost {i.e.,
foundation replacement, construction of sand drain piles) is
rather high in the area, a conservative cedian width of 5
meters is recommended.

34  Bridge Design Criteria

In general, all bridge design will be done in accordance with the
pertinent provisions of the Standard Specifications for Highway Bridges
(12th Edition, 1977), adopted by the Arcerican Association of State High-
way and Transportation Officials (AASHIO). The design live load to be
adopted for the design of bridges will be HS 20-44.

load during earthquakes were considered by modifying the MPH standard.

3.5 ODrainage Criteria

The adoption of a design storm frequency of 50 years is recommended
for bridges, 25 years for culverts.
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Recormended clearances above desfga flood/mean sea levels for
various types of dratnage structures are as presented in Table 3-1.

Table 3-1 RECOMMENDED CLEARANCE ABOYE DESIGN FLOOD/MEAN SEA' LEVELS

Structure Clearasnce in Meter

Major bridges and viaducts 2.0 (3.0)1/

Other bridgés _ | P}

Large box culverts 0.5

Pipe culverts Ni1 ,

Minor culverts Headwater limfted to 1.2 times
height to {nlet opening

Viaduct offshore - (3.0)3!_

Note: 1/ Figures In brackets show clearance above the méan sea level,

3.6 Design Features

Design features for the major items of the Road required to be

evaluated by alternatives from a technical standpoint are described be-
low.

3.6.1 XNumber of lanes

Uitimately, the coastal voad will consist of a divided 4-—
lane highway for its entire stretch. In all coastal road sections,
a smaller number of lanes will be required initially,

Construction of the Road reguires large expenditure of
funds as it is not desirable both technically and economically
to construct all the lanes of the road at one time. Therefore,
a construction progran on a staged basis has to be plaaned in the
future in order to optimize the investment-benefit relationship.

3.6.2 Intersections

‘There are relati#ely_few reads crossing or conneéting with
the Road. 1t is recomzended that intersections with these roads
be made at grade in all alternatives.

3.6.3 Pavezent Deéign

As a portlant cement concrete paverent is assumed fn this =

general study, a 25-centiceter portland cement concrete pavenent
is proposed,
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3.6.4 Bridge, Viaduct and Culvert Design

In selecting the type of superstructures of bridges and
viaducts, the following are deemed to be generally preferable
from economical and technical points of view:

- Intermediate span (not total, but indfvidual span) bridges
and viaducts ranging approximately from 20 to 30m and shall
be of prestressed concrete beam type;

~ Short span bridges range approximately from 7 to 20n and
shall be of prestressed concrete hoellow slab type; and

- Reinforced concrete box or pipe culverts shall be used in
- minor rivers and channels whose widths are less than 7m.
The adoption of reinforced concrete pipe culverts in multi-

ple rows will offer more economical solution and convenience
in the construction.

Regarding s0il conditions in the areas, the results of the
geological evaluation and sub-surface soils survey indicate that
a soft alluvial silty sand stratum exists up te about 25-30a
below the sea bottom or the riverbed.

- Construction costs for substructures and bridge Foundations
will therefore be comparatively larger and requires study to
determine an optimum span length to minimize the total viaduct
constrection cost.

The study for concrete viaducts also has been made aiming
at the selection of an advantageous substructure construction
rethod which will avoid the pollution of fishery and other marine
resources.

The following summarize the outlines of the findings:
—~ Adopted general view of viaduct is as shown in Appendix I11-1%;

~ Considering pollution during the construction, adoption of

- cast-in-place concrete by using reverse circulation drill
is recommended. Drilled soils should be sedicented in the
targe and hauled to a disposal place;

- Pile bent type piers will be adopted to avoid pollution
caused by excavation for footing construction and to obtain
a better aesthetic appearance; and

~ The optinmun span length which will mininize the total con-

struction cost was found to be about 20a. (See Appendix 11-12
cost coaparison).
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3.7 Hydrology

3&?.1

3.7.2

3.7.3

Site Investigations

“The site fnvestigations were aimed at identifying the effects
foreseen by the Road construction and also aimed at establishing
preferable’ construction type (i.e. causeway, ‘'viaduct, enbankeent,
etc.) for the Road from a point of view of hydrology.

Description of Rivers in the Prolect Area

The Pampanga River basin in the plains of Central Luzon
drains to the south through a system of natural and man-made chan-
nels and finally discharges into Hanila Bay through an extrewmely
wide and coomplex delta.

In addition to the above mentioned rivér, there are other
rivers which have a total watershed area including the Panpanga
River that exceeds 12,000ka?: ' :

- Rivers drained from Ht. Santa Résa; o Lo
- Orani and Pasag Rivers systems; ard -
— Binangbang, Pamarawan and Bulacan Rivers systems.

The average mean annual rainfall observed in these watershed
areas ranges froa 1,800 to 2,200mm. Since the area is tropieal,
the rainfall is characterized by heavy showers. In such a shower,
the rate of precipitation may reach about 400rea in low land areas
and 600=a in wountain areas for a maximwm 24-hour perlod of 25-
year frequency.

Among the rivers mentioned above, the Pampanga River is the
largest with a watershed area of about 10 500kn? and main stream
length of about 260ka.

Presence of gradual or intermittent uplifts are evident in
the area due to the forpation of terraces on loosely compacted
which were deposited recently along the Pasig River. 1In the
uplife process, rTiver erosion results in the tramsportation of
the relatively older deposits, redepositing thea in the flood
plains and the streaa channels.

According to the Hydrogeologic Map of Central Luzon, the
¢entral plains of the area consists of alluvial deposits, and the
mountainous areas are covered by volcaaié¢ pyroclastie rocks. The
amount of soil supplied by the nountainous areas is therefore
considered to be relatively large.

Sedimentation

Results of the bed load analysis conducted in the past pro-
ject indicated that the wider and shallower Pasig River has a
tendency to experience greater sfltation than the narrower and
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déeper-céurse of the Pampanga and other rivers. The behavioral
composition of the samples collected from the Paslg River is wmore

indicate properties of a silit while that of the Pampanga River
is more that of a sand.

- According to the Pampanga delta area development study, an
approximate average volume of 12,900,00003 of sediwent is being
deposited annually throughout the courses of Pampanga and other
tivers (total watershed area = 8,200kwZ), and in the bay as the
flood waters rush gut.

3.7.4 Effects of the Construction of the Road with Causeway Scheme

Should the causeway type be adopted for the coastal road,
the major problem concerned would be the silting. As shown in
Fig. 3-1, several openings for river and tide flows are provided.
The total leagth of these openings are determined based on the
total width 6f river mouths flowing into the bay.

Although larger openings might be provided compared with
the existing total widths of river eouths, the occurence of a
stagnation area would be unavoidable in the area between the
exfsting shoré line and the ¢ausevay.

On the other hand, a large volume of soil would be continu-
ously transported through river courses and would be deposited
ia these stagnation areas.

The annval amount of sediment is estimated to be 500—2,00033
per cubic kilozeter of watershed and the total anneal voluze of
transported soils is estimated to be for the order of 6-24 niilion
cubic meters. Therefore there is a possibility that the areas
between existing shore-line and causeway will be filled up with
the deposited soils after the completion of the construction,
with such filled-up areas have a tendency to spread out towards
the river mouths.

3.7.5 Effects of the Construction of the Road with Viaduct

Local deposit and scour around piers will be ignored. Head
loss of the flood flows shall be minimized by adopting lenger
spans in front of river wouths.

3.7.6 Effects of the Construction of the Road with Ezbankecent

From a view point of hydrology, the inland route passes
through the following land use categories:

- Rice paddy aréa;

~ Fishpend area; and
- Pampanga floodway.
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Considering the possibility of future improverent of river
courses, the bridges crossing major rivers in rvice paddy areas

shall be planned as wide as 1.2-1,5 tiwes the existing river width,

The maximum flood levels based on the 50-year frequency of
storm in the rice paddy areas are assumed to be plus 1.0m above
the. top elevatfon of existing river dikes. Except for small
streams and channels, future dredging must be considered to de-
tersine the bottom elevation of substructures. The maximun
dredging depth is considered to be about 2m.

There is very wide floodway in Pampanga delta. Accordiag
to the past development study, the width of this floodway is
estivmated to be about 3km. It is necessary to adopt the viaduct
for the entire width of the sald floodway to avoid adverse effects
on flood water dissipation,

3.8 Manila-Bataan Coastal Road and Fisheries

A well-planned Coastal Road will provide befter access to the con-

suming cities and in doing so, provide better conditions to the reglonal
“fisheries and give the fishpond industry a good chance to modernize.
However, should be coastal road be planned without paying attention to

the effects on fisheries, the pollution caused by the construction would
cauwse problems,

3.8.1

3.8.2

Effects of the ConsStruction of the Roéd on Coastal Fishery

When the read is constructed by the causeway schegme, the
construction inevitably eatails dredging. It could be said that
dredging results in disturbance to the sea bed soils during the
construction by more or less expelling very fine particles of
eud to the adjolning areas of offshore. Therefore, careful
study nust be done in the planning of dredging and filling, espe-
cially for the locaticons and design of spillways.

Effects of the Coastructlon of the Road on Fishpohds

The fishponds in the regfon are characterized by “brackish
water fishponds". This nmeans that all fishponds are always linked
with Manila Bay and are concerned with controlling salfnity con-
centration at coptimum levels,

If the inland coastal road is planned with the above men-
tioned sitvation in mind, no serious problea need exist fronm the
viewpoint of fisheries. However, to minimize the effects on the
fishponds in the region, it is preferable that the road aligoment
be located near the boundaries of existing fishponds and rice
paddy_ area.

1f the coastal road is planned offshore, the major problems
concerning the fishponds will be the effects on floods and the
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interference of free brackish water flows belween the bay and
fishpond area. Therefore to prevent adverse effects on the fish-

- ponds, it is recormended that extensive hydrological study shall
be rade during the feasibility study.

s

3.8.3 Provision of Approach Ramps for Fishery and Fish Carrier Boats

The facilities for the access of fishery and fish carrier
boats, and the approach ramps should be planned for the offshore
road at sufficient iatervals, Such approach ramps can also be

utilized as emergency and temporary parking by disabled cars and
spectators,

3.9 Comparison of Alternatives

The comparison of characteristics of each alterrative has been under-
taken based on the result of engineering studies and past experiences
on sleilar projects,

Table 3-2 shows an outline of the characteristics of each alterna-
tive for the Road.

11-3-11



ey POONH Sudposp Mpowad sanmboy :peg AmqraTeiuEy . 01
uonvsuedues put uennnba
T FABREUINE ST oS afre AoATIRINE WO L ey puT] JUTPTMIONG 3800 UORINISUCTH  '§
Axvg A3sA Asoy MY DONONISUOD PORLIS JO oL | g
Wy 01§ Wao'sy wy o'se proL O yIBud 0L L
sianpoad
AZOUSY; JO MO TIIOASUTI SITITIOT] .
TS T &R goroddde [poDD POIINDOI AL SOIPNIN [NIOITD SOUIOYNTS JO UOTICAIONSIY 'O
POOD T SANTUISY §T QWG ROPOS] sorndar [irog TSP O AUNAIMINY S
‘sopasy; Pt SBUTPTING *98035 307 ‘panmbos
aopestedwmos PRE HORITMboE put) sded UsT; Tews 305 ATue poanbez 8t soasndsas Azousty o1 vodriue) WU
sonnboy  108rey Areanuredwos |UONESUAWOD TTWS Aanunndwoed sneuos 207 woueswadwes o2re <updwes pur wonminboe prey  p
‘MOY JOAEM YEINITIQ JO
SUON OUON OAQQE 8T owWng SOURIDIISIVL PUE PO} OISO 6
DALY ST oweg JACQT ST SWTS SADGT ¥E PWITS .bmg.o IOITM UQ RN T
‘paedronue po10dionun
2T TIVII0 FIOADE I IRTTAIN oIe £399139 Su10ApR O1qEBNION PANMbBOI 21T SAIPNIN ALY {sureys poo)) ABO1000 UO MoAFT U1

—

£ SATBWINITY

7 sAnTuINlY

1 SARTUINY

QALICUIOLTY

vosUTdWosy 307 waly

(T=-¢ *314 puw 7'¢ wOLIVDS

1O0UDXDIOR)

STAILVNYILTYV J0 SOILSINILOVEVHD 40 NOSIWVAROD I-¢ °2I4Qvl

11-3-12



'CHAPTER 4. FUTURE ECONOMY OF THE INFLUENCE AREA

4.1
4.1.1

4‘1.2

Bataan Province

General

The developament staff of Bataan Province forecast that the
population will grow at 4% p.a. during 1976-1986 and 2.7% p.a.
during 1986-1996, while the Study Team estimated that the growth
rate will be 3.8% p.a. for 1979-1990 and 3.3% for 1990-2000 (See
Appendix 1-1),

Although former forecast is less for the second half of the
perfod, it is considered that the growth potentials in terms of
population in the province will continue at more than 3% p.a.

The raté should not change drastically from 4% to 2.7% because
urbanization will develop in Mariveles, Limay and Balanga and the
province will be more incorporated in the expanding econony of MMA,

Agriculture and Fisheries

A, Agriculture

The proviacial staff estinated that 6,000 hectares of

explorable land exists on which gradual developzent can be
expectedy

The classification of cropping on anew land for the coning
20 years is planned as follows:

Rice and palay 5%
Root ¢rops 5%
Feed grains and corm 10%
Vegetables 20%

Permanent crops & frults 60%

The Study Team considers that the above target represents
an addition of 17% to the cultivated land area over 20 years.
It is a realistic target considering the existeace of the huge
market of MMA in which population, income and food consunption
will grow steadily ia coming decades. The above areal expan-—
sion and changes in cropping composition on the existing
farmland, together with the inprovement in land productivity
should result in higher income for persons eagaged in agricul-
ture,

B. . Fisheries

Due to the terrain and shore restraiats, the province has
less potential in terms of the expansion of its fishponds,

Somive: 4 Provincial develdpment «Off of Balaan Province, op. <it.
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4.1.3

According to the estimate of the provincial staff, a maxfmun
addition of 8%-10% can be expected, which means that the area

for Eishponds will increase from 3700 to 4000 hectares in
future,

Manugfacturing and Service Sectors

. Rew location of factories particularly around Baranga will be
encouraged {n additfon to the development of the export zone and
Eimay industrfal area, 'The Baranga area 1s 1listed as one of the
groWth center outside MMA which is expectéd to dévelop as.a sate-
lite urban area with industrtal and commercial activities¥ Terrain
conditfions, water supply and sevage system are yet to be explored.
These infrastructure should be improved and prepared for the loca-
tion of new establishments. ' '

. The FivenYear'Development.Plan; 1978-1982 fdentified the
several industrial projects listed below fn Bataan. -Although the
extent of progress depends on a number of related factors, it is

clear that progress in fndustrialization will be seen for the
coning decades in the province.

Petro-chemlcal project cereres. 1n Linay
Steel-plate mill project ...... in Limay
Nuclear plant ...vuveveeven.... in Moxong

4.2 Pampanga Peovince

4.2,1

4.2.2

General

The Road traverses the southern part of the ptovince where
the fishponds and rice fields are predoninant. The location is

approxivately 25 ka away from San FPernando, the most populated
town of the province,

Agriculture and Fisheries

A. Agriculture
As Industrialization develops ia the northern part of
the province along the McArthur Higlway and the Manila North
Expressway, agricultural production in the southera part Bmay
be influenced to encouvrage production changes and emphasize
items such as rice aad sugar into fresh vegetables and fruits

production. The changes will accelerate when the Road together
with approach roads are completed.

Source: $f  Metro Manila Commission, Budzet and Gereral Appropriations Ordinance, 1978
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Furthermore, technfcal advice, cooperative organtzation,
marketing systems and firancing are to be explored and incor-

porated in the developrment plan of the agricvlture for the
southern part of the province,

B. Flshertes

Specifically for production of fishponds, the impact of
- the Road is scen as decisive, At present, the marketing and
transporting follows the traditional system: some coansumed

'locally, some shipped to Manila. No warehouse storage has
been established in the area.

Improvement in cold storage, ice plant, and shipment yard,
changes in cooperative organfzation, marketing system, and

financing should be incorporated in the development program of
the fishery sector.

4.2.3 Manufacturing and Service Sectors

In Pampanga province, establishments are located in the area
along the McArthur Highway and Manila North Expressway, the latter,
serving as a tellway connecting MMA and the populated cities in

the province. Urbanfzation has been strengthened in the towns
along these trunk voads.

The industrial growth cores in the province as identified by
the Metro Manila comission are San Fernando and Angeles. Popu-—
lation and industrial and commercial establishrments are concentrat—
ed in these urban centers, largely due to their accessibility to
and from MMA.

In the Five-Year Developzent Plan 1978-1982, the industrial
estate project is planned for San Fernando. However, the ieple-
mentation is still behind schedule because of unfavorable economic
restrafiats that prevailed in 1970's.

4.3 SBulacanProvince

Bulacan Province is sfituated at the north of the MM\, Changes in
the population and industrial composition are heavily influenced by the
developzent of the }MA. The development of housing and factory areas was
studied and i1s shown in Chapter 2 of Part 1II.

the proposed Coastal Road would pass through the western edge of the
province in the nidst of fishponds and less populated areas. No Radical
change in land use pattern in this area is likely to occur even if the
Coastal Road fs constructed.

Influences of the Coastal Read on fishponds and agricultural produc-
tion will be quite sace as in the southern part of Pampanga Province.

The preduce will be located wuch more closely to the consumption demand
of the HMA.
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The Mantla North Expressway, together with the McArthur Highway
serve the development of the reglons situated north to the MMA,

The Bataan Highway which was completed in 1977 promdtes the efff-
cient movement of goods and passengers among the populatfion cores In
Bataan, such as Mariveles, Balanga and Manila. The highway is connected
to McArthur Pighway and the North Expreéssway at San Fernando in Pampanga.

ILf The Coastal Road is constructed, it will provide a shortcut
betweea Manila snd the Bataan peninsula., The connection will assist in
the development of the provinces of Bataan, together with Zambales and
Pampanga. The HcArthur Highway and the North Expressway will benefft by

the reduction in traffie¢ congestfon since traffic will be diverted to
the proposed Coastal Road.
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6.1

5.2

CHAPTER 6. IMPACT OF THE COASYAL ROAD ON THE INFLUENCE AREA

Bataan Province

1) If the Road is completed, the developzent of the secondary
and tertiary sector will be able to absorb the surplus labor
as well as accept migrants from other regions, Locational
advantages of the three development cores {viz. Mariveles,
Limay and Balanga) will be strengthened.

i1) The distance between Manila and Balanga will be reduced from
125km to 50km by completion of the coastal road. 7The reduc-
tion in transport cost will increase the incoze of farmers
and encourage thea to increase the productivity and to change
thefr traditional product lines into those which are more

- profitable due to rapid and easy transport to the huge urban
market of Manila.

'1i1) Annual production of fish per hectare from fishponds is now

estimated at one ton on the average. The study team considers
that the fishpond productivity can be doubled by applying an

innovative production system sfmilar to that found in other
countries, This would {nclude the introduction of export or
oriented species, fuprovement of feeding nethods, developrmeant
of the cooperative system, marketing and financing.

iv) Since the growth of population and rise in incoze level is
foreseen in the country, the protein intake will be accelerat—
ed and the fishery output will becoze a more vital source of
protein than it is today.

Pampanga Province

i) Congidering the.read network in the province, the addition
of the Road, even if it is connected by access roads to
San Fernando and other municipalities, will have a codest
influence on the activities and new location of induskrial
and service establishzents in the province. McArthur Highway
and the Manila North Expressway have had and will continue to
have a decisive role for the developueat of provincial in-
dustries and urbanization.

ii) For agriculiure products, the Road will provide a shorter

route to the market of Manila. As in the case of the Bataan
Province, part of the traditional preduction of rice and
sugarcane in the area would change into production of vege-
tables for daily consumption in the urban market, It is to
be noticed that the Road and Pampanga river and agriculture
developaent projects should be incorporated together in order
to serve regional developzent,

iii) Another 700-1,000 hectares in the province are believed to be
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available for fishponds éxpansion. New developrment of ' the
fishponds and futroduction of a new production systenm, (as
described for Bataan province), will be encouraged if the
Road is provided. iIncreases in the supply of fishery product
will meet the ever growing demand of HMA. Metro people wiil
also be benefited by the increased supply of protein from-
-these Fishponds. '

5.3 Functional Rofe of the Road

Fig. 3-1 shows the transport system as a trfiangle composed of
Manila North Expressway, Bataan Expressway, and the Road. ‘The Manila
North Expressway, together with the McArthur Highway serve the develop-
cent of the regions situated north to the MMA. :

The Bataan Highway which was completed in 1977 serves for efficient
wovezent of goods and passeagers among the populated cores in the Bataan,
such as Mariveles, Balanga and Manila. The highway is connected to
McArthur Highway and the North Expressway at San Fernando of Pampanga.

The Road, if it is constructed, will provide a short and convenient
‘toute between the Manila and the Bataan peninsula the connection will
assist in the developrent of the provinces of Bataan, together with
Zambales and Pampanga. The McArthur Highway and the North Expressway
will be benefited by the reduced congestion of traffic since there will
be a traffic diversion to the proposed Coastal Road.

54 Recommendation

Since the daily traffic between MMA and Bataan and Olongapo was
1,900 in 1979 (See Sub-sections 3.2.3 of Part I11), the traffic volume
is too s»all to consider the economic viability of the imcediate con-
struction of the Road. 7The construction cost will be hifgh because of
its unfaverable conditions in the delta area of the Pampanga River.

Therefore, it is recomaended that a long-range overall develepment
plan of the region (Bataan, Pampanga and Zambales) be considered. The
plan would cover not oaly the industrial sector but also agriculture
fishery sectors and uxrban re-developzent in these provinces, - The role
of the Road should be ewvaluated in terms of its importaace in the trans-
port network which will support the development of the region,
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