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CHAPTER 1. OVERALL CONCEPT AND EXECUTION OF THE STUDY

1.1 Project Background

* The Government of Japan, in compliance with the request of the
Government of the Republic of the Philippinés (hereinafter called the
"Governent’') has agréed to extend technical coogeration to the Covern-
ment on the Peasibility Study for Manila-Bataan Coastal Road and Its
Related Roads (C-5 & C-6) Project (hereinafter called the HStudy").

Based on this decision, the Japan International Cooperation Agency
(herefnafter called the "JICA"), an official agency responsible for the
execution of the technic¢al cooperation program of the Japanese Covern-
ment, carried out this study jointly with the Government.

~ The necessity to strengthen the road network in the region is
primarily due to the recent increase in vehicle traffic demand accoa-
panying the developaent of the region.

" 'In ¢onnéction with the Manila-Bataan Coastal Road extending to
Bataan, an initial study has been conducted by the Coordinating Committee

of the Government fn accordance with an Adminfistrative Order issued in
1970.

In 1977, the Governzent recognized the urgent need to undertake

the Study, and established an Inter Apency Committee to prozote the
Study. '

- In August 1978, the JICA despatched a mission corposed of experts
on highways and urban/regional planning to Manila for the initial svrvey
as well as discussions on the scope of work to be executed ia the Study.
During the stay of the mission in the Philippines, the full cooperation
of the Governmeat departments and agencies made it possible for the sur-

vey and discussions to be carried out very sacothly, expeditiously and
successfully,

Hetro Hanila has a total area of 870 square kilometers which is
about 0.3 pérc¢ent of the total area of the Philippines, 300,000 square
kilometers.

The total population of the Philippines was 44 million in 1976 and
the average growth rate in receat years was 3.0 percent per annua.

On the other hand, the population of the Metro Manila for the year
of 1976 was 5.5 million which is equivalent to about 13 percent of the
total for the Philippines and the average annual growth of Metro Manila
in recent years showed the very high growth rate of 5.0 percent per annum
compared with the above mentioned national average.
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The rapld population growth in Metro Manila {s considered to be
due to the lavger opportunity for cmployment in response to the strong
dermand of fndustrial activities and to the presence of very high cultural
and educationsl levels,

The tapid urban expansion in Metro Manila fnevitably has entalled
various urban problems and this has become’ fncreasingly serious espeéfal-
ly in the north-west section of the région, Inadequacy of basic in-
frastructures, misuse of land and the great need to improve the sub-
standard and congested housing conditions in these areas are the main
problems. '

The Circumferential Roads, €-5 and C-6, will not only make up the
vital portion of the main trunk road network of the Metropolitan and
distribute traffic in the reglon to avoid seérious traffic congestion
which would othervise occur in certain radfal roads but will also allow
the land use pattern for the region to be improved,

The ioportance of the Manila-Bataan Coastal Road is that it will
ulticately provide a short cut between Metré Manila and the Bataan
peninsula where wany national industiial development projects are
under way and also will facilitate the development 60f the coastal area
_along the planned route and its hinterland, L o ,

It is envisioned that the road will be censtructed passing through the
area to be reclaimed exteading from the planned R-10 heading towards the
north-west and turning towards the west via the mouth of the Pampanga
viver and will be comnected with the existing Bataan Expressway.

The implementatiOn of the project must therefore be geared towards
the most effective use of various potentials conceived in the region to
attain the optimunm economic and social developzent.

1.2 Conduct of the Study )
The Study was carried out jointly by the JicA and the Ministry of
Public Highways (hereinafter called the “MPH") of the Government.

The study team despatched by the JICA spént 199 days (froa 5
February to 25 March 1979 and from 19 June to 15 November, 1979) in
Manila and its vicinity for fact finding, data coliection, topographic,
soils and materials and traffic surveys, and various studies as well
as for discussions with the officials of various relevant ministries
and agencies of the Government. .

Subsequent works were carried out in the'head office of Pacific
Consultants Iaternational in Tokyo where the full support of the engi-

neering staff of the consultant as well as the consultant’s electronic
coaputer facilities were used.

The representatives of the supet#isory committee made three sepa-
rate visits to Manila during the study team's working period to confira
‘the essential points of decision with the Coverament,
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1.3 Organization of the Project Team

The complete staff who directl
as follows:

A

C.

y participated in the Study is

Supervisory Committee Members of the Japanese Goverament

Shojf Miyazaki (Chaimman)
Akfo Namiki (Chaivean)
Kéiicﬁi'Tanaka

Masahiro Yabe

Takayuki Inoue

Kiroshi Yarano

Ichiro Kubota

Ministry of Construction, Japan
Ministry of Construction, Japan
Ministry of Construction, Japan
Ministry of Construction, Japan
Hinistry of Construction, Japan
Hinistry of Construction, Japan

Japan International Cooperation
Agency

Steering Group of the Govermment of the Philippines

Antonio I. Goeco

Jesus Sunga

Jose R. Valdecanas

Nathaniel Von Einsidel
Theron V., lacson
Francisco D. Corona

Pedro P. Viray

Rouel Lanche

Honorate Santos

Cireneo Punialan

JICA Study Tean

Ministry of Public Highways (MPH)

National Economic and Developzent
Authority (NEDA)

Hinistry of Public Works,
Transportation & Comzunication (MPWIC)
Hinistry of Human Settlerents

Public Estate Authority

Hinistry of Finance

National Pollution Control
Comaission

Ministry of Agriculture

Bureau of Fisheries and Aquatic
Resources

National Housing Authority

Pacific Consultants I[aternational

Akira Shikichi
Teéruhiko Horie
Sei}i Horma
Hikdezoto Nojima
Hasayuki Hasegawa
Hiroyuki Shiraiva
uiroaki‘ruruya

Project Manager {Highway Planner)
Transport Planner/Economist
Regional Ecenonist

Highway Engineer

Structural Engineer

Hydv¥ological Engineer

Reclamation Engineer
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Kunio Taniguchi

Isama Watanabe

Japan Qverseas Consultants

Toshio Kimura

Seifehi Horfe
Yoshihiro Daicho
Iehiro Noda

D. Counterpart Staff

Teodulo U. Xasala
Milardo D. Salvador
Edgardo Semilla
Teofilo Landicho

Virgilio Alagar
Ignacio Gallego ;

Bienvienida ¥irmalino

Donminador Pajela

Codofredo Galano

Generoso Crisostomo

1.4 Study Objectives

Utilities EngineerICbst Estimates
Engineer

Fishety Plannex

Asst, Project Manager

(Urban Planner/Enviroament)
Traffic Engineer

Soils and Materials Engincer

Surveyor

Project Manager. (SPO, MPH)
Asst. Project Manager (SP0O, MPH)
Location Eangineéer (SPO, MPH)

Reclamation & Location Engineer
(SPO, HPH) :

Highway Engineer (5P0O, HPH)
Structural Engineer (SPO, MPH)
Structural Engineer (SPO; MPH)

Hydrological & Drainage Engineer
{HPWIC)

Transport Plannexr (MPH)
Civil Engineer (MPH)

Anong the pational goals that shaped the planning of the Project
Roads and the development of thé reclamation axea ave:

= Promotion of social development and justice through the creatfon
of employaent opportunlties and fmprovemeat of standards of living;

~ Attafoment of high and sustained economic growth; and
- Human settlenents development and proper environmeatal managément.
Therefore, the following reglonal development policles were consi-
dered in the Study to produce the greatest socio-economic¢ impact for the
region and the best interests of the Governament:
~ The physical growth for the HMA and WMR will make maximun use of

the existing development trends, ¢onditfons and speclal projects
with minfnum drastic relocation,
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- = The process of fndustrfalization should not slow down or hamper
the development of the primary sector, particularly crop, live-
stock and fish production;

- Areas with existfag infrastructure, utilities and services within
the region will sexrve as a nucleus for urban expansion and util{-
ties support will be provided in identified growth centers within
the vegion to hasten industrfal, commercial and related develop-
mentgl and

~ The Manila-Bataan Coastal Road that will 1ink the northern part
of the MMA and the Bataan Peninsula is critical to the development
of agricultural and marine Industries.

In bread terms, the main objectives of the Study were:

1) to determine technical and economfe feasibility of, and
to prepare an optivum program for the construction of the
Phase T of the Manfla-Bataan Coastal Road, from C-4 to C-6
and 1ts Related Roads. The road sections covered by the
Study (hereinafter called the "Project Roads"™) included
the following:

~ Manila-Bataan Coastal Road, Phase I, from C~4 to Cc-6,
(herelnafter called the “Coastal Road'):

~ Circumferential Road, C-5, from Manila-Bataan Coastal Road
to the existing Manfla North Expressway (herveinafter call-
ed the "C-5"); and

- Circunferential Road, C-6, from Manila-Bataan Coastal

Road to the existing Manila North Fxpressway (hereinafter
called the "C-6"), and

1) to identify technical, financial and economic feasibility
and to prepare an optiwum program for developing a re-
clainéd land along the Coastal Read. The necessity of
the study of the reclanmation area from the stortages in
industrial lots in MMA and the route requirerent of the
Coastal Road.

However, a prefeasibility study was also required for the Phase II
of the Manila Bataan Coastal Road, from C-56 to Bataan Peninsula, to
obtain necessary data for the study of the Project Roads abovementioned
and a study dealt with socio-economic and technical aspects of the said
Phase 11 Road and invelved the following basic activities, anong others:

- Ideatification of possible influences on the regional econony vresult-
“ing from the construction of the Road. For this purpose, the
devéloprent potentfals of the project influeace area including the
Bataan Peanlnsula were favestigated; -

- Stady of théif&nctipnal vole of the Road in relation to the region-
al traasportation systen;

I-1-5



Study of possible alternative routes, theiv advantages ‘and disadvan—
tages;

Study of alternative road formatfon plans;

Development of stage constructfon, 1if there 18 ahy§ and

1dentification of possible adverse‘enVIrdnmental inpacts,

1.5 Study Approach
1.5.1 Ceneral

In planning the efficlent execution of the Study, theé Study
Tean has séparated it 1nto two major divisions under the headings
of Part 1 and 2 vespectively. These major headiugs were further
subdivided 1ato logical funCtlous as briefly shown 1n Fig. I-1-1.

The General scope of work 1s summarized for these stages as
follows:

Part 1 of the Study ~ to c¢ansist of basi¢ technical and
soclo-econdnmic iavestigations of the
Phase I and II of Manila-Bataan Coastal
Road as well as the proposed alternatives
leading to a recommendation of the final
sub-corridor of the Project Roads and
the extent of the reclamation area to
be provided,

Part 2 of the Study - to consist of prelimieary engineering
"~ for the Project Road, preparatfon of the
developxeat plan of the reclaimed area
‘and reclamation study and the economie
and financial analysis.

Although the Study Team concentrated on these prime objectives,
special attentfon was also ghven to specific objectives, such as
the preparation of various reports and attendance at Intér-Agency
Steering Committee weetings. Throughout the period of the Study,
the Study Tean kept close contact with the Government and care
was excercised to secure concurrence at all the stipulated stages.

In the preparation of reports an atteapt was pade to present
the Study completely and as clearly as possible, including not only
results and conclusions, but also all steps leading to the final
results and the basic aSSumptions uged. This was done to make
it possible for those in charge of the implementation to have at
their disposal all possible variations which actual development
night require,

The following covers the Study Team's outline of study approach

in executing the Study, placing emphasis on some of ‘the important
aspects,
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1 5.2 Genelal Study of the Phase IT1 of the Manila-Bataan Coastal Road
(Biscuased in Volunme 11)

. The general study was made on the basis of available plans
and data and other relevant studies prepared by the Covernment
taking into consideratfon the overall regional characterfstics and
the review of the development potential of the coastal region of
Manila Bay, the analysis of the data collected which are related
with the Study and the results of field veconnaissance.

Alternaﬁive routes of phase II of Manila-Bataan Coastal Road
were selected from the point of view of the effect on the short
cut to the Bataan region, the development of coastal region and
the creation of new town structure for appropriate land use,

The output of the study inc¢luded the followings:

- Identif@catipn of possible benefits other than those related
to trafficy

- Study of the functional role of the Road in relation to the
regional transport system;

'~ Study of possible alternative routes; and
"~ Comparizon of Alternatives.

1.5.3 Study of the Devélopment of the Project Roads
{Discussed in Part IIX of Volume I)

Safe but fast means of transportation is an importaat factor

in the developzent of the national econony of a country. Unim-
'proved roads not only retard such developzent but may eventually
prevéat the exploitation of the soclo-econonic resources and
establishment or expansion of indust¥ies in areas apart from the
rarkéets because of prohibitively high transport costs. The in-
~direct advantages of good roads, although not measurable in wonetary
 terms ave, nevertheless, substantial. Good roads play an impor-
tant pavt in facilitating inter-regional coominication and in
connecting previously inconvenient communities and population groups,
thus improving regional solidarity.

Prior kaowledge and a thorough background-of the requireczents
of the regfon, not only fa the field of highways but also in
various other projects in other sectorxs, is very important. The
accuracy of the projéctions as well as conclusions reached in the
feasibility studies depead to a large measure on the inside know-
ledge of other intér-related developrent projects. The highways
have to function as an fmportant sub-sector service, fitting iato
the overall transportation aud communication system to serve other
key sectors such as agriculture, industry, and export promotion,
all within the econony of the region. Thus, highway projects in
thémselves may not obviously add to the gross national product of
‘the country but they are basic in building up proper social gains
and assisting all sectors in achleving thelr targets ian the short-
est possible perlod.
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A feasibility study for the Project Roads should be built
around a framework composed of the essential eleaments listed below:

- Study of the socfo-econonic condition of influence area;

- Investlgatibn of existing traffic conditions:

-~ Forecast of future tréffip volumey

~ Establishment of road network alternatives;

- Study of traffic assignwent;

= Initfal route studies;

- Prelfainary highway enginéering;

- Study of environmental impact;

= Preliminary constructien and maintenance cost estinates!

- Appraisal of the economfe¢ factors {n evaluating alternatives
and to justify the capital and recurrent costs of the pro-~
posed road project: and

- Study of implementation program,

1.5.4 Study of the Development of the Reclamation Area
(Discussed in Part IV of Volure I)

While the main objectives of the project were to fmprove land
travel and develop the socio-econonfc resources of the region
through the provision of much improved laand access, for a long time,
the Goverament also looked at the Projeét as an opportunity to

alleviate other problems ia the region, particularly those arfsing
from the rapid urbanization of Metro Manila. The Governzent's
desire for this corollary objective was the project’s own potential
to accommodate other elements such as the developument of reclatimed
areas created by the provision of the Coastal Road, - The utfliza-
tion of such reclaimed areas for varfous land uses to meét the needs
of Metro Manila was belleved not only realize all the project's
potential bedefits bhut also to make the project more responsive to
the region's needs.

In order to have a befter perspective of the Covernment's con-
cept of the reclamation projéct, the proposal of the Construction
and Development Corporation of the Philippines (CDCP) was utilized

as the "take-off" plan for the Study by the request of the ¥nter-
Agency Steering Committee. ‘ o

In view of the foregoing, the study approach for the land
~developrent planning and feastbility study of the development of
the reclaired area offshore along the Coastal Road was determined
to follow the following steps;. .
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- Establishment of the conce

: ptual development plan for the
reclaimed area;

Preparation of prelimlnary master plan of reclaimed area;
~ Preliatnary veclamation engineering;
- Stﬁdy of envlténméhtal impacty

~ Economic and financial appraisal in evaluating alternatives

and to justify the capital and recurrent costs of the recla-
ration project; and

-~ Study of implementation progran,

1.5.5 Study of integratlon of the Road and Reclamation Projects
(Discussed in Pacrt V of Volume I)

It should be emphasized that the reclamation project and the
road project are inseparable from the standpoint of project juple-
rentation.,  Until the reclamation project can provide the reclaim-
ed right-of-way for the Coastal Road, the road project seems havdly
to be gtarted. Moreover, the construction of C-5 alene without
the Coastal Road can not be justified on the basis of traffic
needs. The same thing can be safid for the reclaiwced area, since
the area contributes to the economic development only when good
access to the Port of Manila and other places can be provided.

1.6  Repoit Procedute
1.6.1 Guidelines

The report on the Feasibility Study for the Manila-Bataan
Coastal Road and Its Related Road (C-5 & €-6) Proiect coasists
of the following volumes and parts:

~YOLUME I ¢ MAIN REPORT
PART I. GENERAL
PART I1. CONTEXT

PART III. FEASIBILITY STUDY OF MANILA-BATAAN
COASTAL ROADS AND 1TS RELATED ROADS
(C-5 & C-6) PROJECT

PART 1IV. SIUDY OF RECLAMATION AREA *
. PART V. PROJECT INTEGRATION
l VOLUHE IE : GENERAL STUDY OF MANILA-BATAAN COASTAL ROAD
VOLUME II1 : DRAWINGS
VOLUME IV 1 APPENDIX
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Volumes I and II are divided into chapters that are numbered
with decimal numerals. The chapters are divided into seections
and sub-sections and articles, Sections are denoted by the use
of two decimal figures (i.e. 1.1, 1.2, 1.3), sub-sections by
three decimal figures (i.e, 1,1.1, 1,1,2, 1,1,3), and articles by
capital letters. All tables and figures have been numbered with
Roman numerals for part together with decimal nusbers expressing
chapter and item number (f.e. I1-2-1, II-2-2}. Tables normally
contain substantfally all the necessary basic data for the con-
clusions arrived at in theé report. :

I-1-11



1.6.2 Abbrevfatfons Used fn the Study Report

A,

B.

Authoxities and Agencies

- ADB

BEU
BPH

1BRD

Mis
MPH
MPHEC
NCSO
NEDA
NHA
PCG
PCHID
PFC
SPO

Aslan Developrent Bank

Bureau of Energy Utilization

Bureau of Public Works

Intérnational Bank for Reconstructién and Devélopment
Hinistry of Human Settlements

Hinistry of Public Highways

Hinlstry of Public Works Transportation & Communfcation
National Census and Statistics Offfce

National Fconomie Developrment Authority

National Housing Authority

Philippine Coast Guard

Presidential Covmittee on Wood Industries

Philippine Fisheries Commission

Special Project Office, MPH

Other Abbreviations

ADT
BfC
CBD
bdi ftl

S cu.n

EL.
GDP
GNP
GVA
G.T.
ha
HHW
1.C.
IRR
Kn

LM

H
HBCRP
MCCRRP
MHHY
Muv
MLW
HLW
WA

HSL
Nbp

NPW
PG
BCU

- PR

RC
t

~ Anaual Daily Traffic

Benéfft Cost Ratio
Central Busfness Bistrict
beard feet

cuble neter(s)

Elevation

Gross Doizestic Product
Gross Natfonal Product
Gross Value Added

Cross Ton(s)

“hectare(s)

Bighest High Water

Interchange

Internal Rate of Réturn

Kilometer (s)

Lowest Low Water

Meter (s)

Hanila - Bataan Coastal Road Project
Manila - Cavite Coastal Road and Reclanation Project
Hean Higher High Water

Mean High Water

Mean Lower Low Water

Mean Low Water

Metro Manila Area

Metro Manfla Reglon

Mean Sea Level _
Nét Domestie Product
Net Present Horth
Prestiressed Concrete
Passenger Car Uait
Present Worth
Reinforced Concrete
ton(s)
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CHAPTER 2. DESCRIPTION OF METROPOLITAN MANILA

21 Geography

Metyo Manila is located in’ the cential western ‘part of Luzon Island
bordered by Manila Bay on the west tidal flats’ heavily—developed into
fishponds on the northweést, the Central Plain’ of Luzon to the north, the
foothills of the Sierra Madre Mountain Range to the northeast and east,
Laguna de Bay to the southeast, and by a narrow neck of flatlands on the
south.

2.2 Topography

The topography of Metro Manila is largely divided into the hilly
area and the lowland avea. The hilly area, with altitudes ranging from
13 to 202 above Mean Sea Level, is indented by erosion valleys drafning
westward to the bay and eastward to the Marikina River. The lowland
area, with altitudes of 1.5 to 2.5m above Mean Seéa Levél, is the princi-
pal delta area of the Pasig River which drains ‘Laguna de Bay, and weanders
through the city ia an east-wést direction.

The Project Roads are located for the most’ part on the shallow
of fshore area and lowlands spread out in the deltas of Navotas and
Meycawayan Rivers.

2.3 Climate

The Metyo Manila is located between 14°20' and 14°40' north of the
equator and consequently has a tropical climate., The seasons are influ-
enced by the monsoons and trade winds which blow in a geheral direction
from the northeast froam October to February {monsoon), from the southeast

froa March to April. (trade wind) and from the southwest from June to
Septecher.

Statistical data show that about 162 or 20 éut of 123 typhoons
that have entered Philippine territory during the past 32 years have
passed within a radius of 120ka from Manfla, with half of them dccuring
within the period from June té September.

Seuvthwest monsoons and typhoons bring heavy rainfalls. The heaviest
rainfalls occur during the wonths of June, July and August. The average
total yearly rainfall in Manila is ap9roxicately 1, GOOﬁm.

The highest recorded tenperalure ‘was 38.6°C measured in April 1948
and the lowest was 14.5°C in Januvary 1914. January has the lowest non[hly
average temperature, while April has the highest. The yearly average
teaperature falls within the range of 25°C to 28°C. '

The month of September has the maximum relative humidity on record

with an average of 84%, while April has the ninicum average relative
huaidity with 69%.
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CHAPTER 1. SUMMARY OF DEVELOPMENT GOALS, STRATEGIES,

POLICIES, TARGETS AND THE PREPARATION OF
PRELIMINARY OEVELOPMENT SCHEME

National Development Goals Y

The goalg'of-the country for the next decade are ewbodied in the
-Year Development Plan, Briefly stated these are:

Promotion of social development and social justice;

Attalnment of éelf-suffiéiency in food and greater self-reliance
in enecrgy;

Attainnent of high and sustained economic growth;

Haintenance of acceptable prices and iwprovement ia lecal financing
efforts and balance of payments;

.Regidhai‘and'Rural developzent;

Huzan settlemeénts developzent and‘proper envivonaental managenent:
and

Maintenance of peace and order.

Strateqgy for Development

Ihe'Fivé-Year Development Plan also states that the strategy for
lopment is two-pronged; namely: i) Balanced Growth Strategy, and
Huran Resource Developzeat. The balanced growth strategy calls for,

azong others, the following:

heal
more

Pursuit of industrial developrent to complezent agricultural
developnent; -

Hore efficient and'coapetitive sexvice sector to support rural
growth;

Production of move processed goods for dozestic and export markets;
and

Rationalization of energy demand.
The human resource development seeks, among others, the expansion of

th, nutrition and housing services of the poor and the provision of
productive and better-income ecarning opportunities for the people,

u

Resume of the Five-Yeat Develogment Ploa, 1978 -1982
Unctding (e Tea-Yeas Developrent Fan, 19183937
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1.3 Economle Targsts¥

The country will pursue higher and sustalned ecoénomie growth in the
next ten years (See Table 11-1-1)}, Hithin that perfod the GNP will grow
at a rate of 8 percent per anaum, which will be made possible through
increased production in various economic sectors, notably the agricultural
and industrial sectors. The agricultural sector will have to step-up
food production and the modernization of farm management and technotogy
while the fndustrial sector will focus on cottage, small and medium scale
industries, industrial estates and large scale industrial plants,

Table ¥I~1-1 GROSS NATIONAL, PRODUCT, POPULATION, AND
PER CAPITA GNP, 1977-82 AND 1987

Vabse (In Million Fesos) . . - Anaual Growth Ratés (In Percent)

Descriptioa . c acy | 397711978| 19191 1980] 193111582

117t | 1918 | 1939 | 5980 | 1981 | 1982 { 1957 19%3 i s B
Gross National ’ : - - : :
Prodzct (In .
Miltion Pesos . _
at Constant . ) - ‘
Pricesof 19712} | 77204 | 83,250 §9494 56,206] 103902 132,214 164873 2.0 15| 151 80 80 8.0
Gross Nalional ‘ : s B '
Peodact (1a

" Milica Pesos at o ‘ . : . } . N S

Curzent Prioesy (152,029 1474.0767 200,198 1 230,317] 266 093] 307,578 633,7351 145] 1501 150} 155) 156) 156
Toidd Popuhr- :

tion (In
Thousaads,
MedEim Ai-
sumpiion) 2}
Per Capita GNP
(da Fesosat
Constant Prices :

oI 19712) 1,728 1,796 1 375 1,958 2,055 2,157 27521 39] 4.4) 44 50] 30 50
Per Capitz GNP .

{Io Pess at o

Cugeat Pricesy 3,116 3,i156) 4,195 4687 5,263 5912 1053%0) 11.3] 13.7] 11,7 123} 121} 123

450231 45,350] 47.719| 49,137| s50557] 52,0260 599031 29! 30 30 291 231 29

1) Estimate

1)  Alithouzh the medivm assympticn s uied, the target porghti;m lr-tl sy the ow assumptx-n-
Scurce : FPRS-NEDA ‘

Iadustvy will grow at a wuch faster rate than agriculture. Exports
will coaprise substantially of agricultural and iedustrial products,
but an increasing proportfon of the exports will be made up of rmanu-
factured goods of the industrial sectors. The industrial targets are
shown on Table 11-1-2.

Y Rewmeof thz Five-Year Development Pun, 1978-1952.
{Tectedicg e Ten-Year Developimeat Plan, $978-1987)
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‘fable 11-1-2 KET DOMESTIC PRODUCT BY INDUSTRIAL ORICIN,
1977-82 AND 1987 —

(In miliions of pesos at constant 1972 prices)

e

T Ve 7 .
Descipiion Year 119729 [ 1938 | 1919 | sos0 | 1981 | 1982 | 1987
Net Domesiic Product 63,920 | 68,446 | 73,577 | 79,055 | 85,311 | 92,037 [135,893
Agricultute, Fishe : - ' —
e Forestey ey 19,691 | 20,676 | 20,721 | 22,797 | 24,016 { 25,279 | 32,969
Indusiclal Sector 118312 | 19,949 | 210,841 | 23,961 | 26,416 | 29,252 | 50,201
Mining and Quarrying 1071 § 51 | 1,249 | 1355 | 1484 | 1625 | 2583
Manufaclusing {12,179 ] 33,360 | 14,285 | 15,548 | 17,000 | 18,707 | 31,579
g;'m_s!mc!iqg ] 4655 1 5189 | s812 6516 | 7,325 | 8243 | 14874
tricit ' " ’
w:&;‘" ¥, Lasand 407 448 495 547 607 677 | 1,195
Service Sector 25,912 | 27,821 | 30,01s | 32,297 { 34,879 [ 37,506 { 52,723
Tianiport, Communi
cation and Storage 2642 | 2381 | 3,153 | 3448 | 37271 | 4324 6435
Commerce 14,042 | 15047 | 16,210 | 17,436 | 18808 | 20275 | 28,623
- Services 9,233 | 9,893 [ 10,652 | 11,413 | 12,300 | 13,107 | 17,665
1} Eslimate

Soutce - FPRS-NEDA

1.4 Regional Development Policies for Metropotitan Manila Region (MMR} and
Metropolitan Manila Area (MMA) ¥

In the pursuit of the above-stated goals and targets, the develop-
ment of the MMR and MMA are built around several developzent policies:

1.4.1 Developzmeat Policy for MMR

- For population distribution, the policy is to disperse the
population to growth poles in selected urban centers;

~ The major consideration for the primary sector is continued
growth to promote regional develeopaent;

~ For urban expansion, the policy is basically to limit, con-
"trol and redivect it to other growth ceaters and existing
urban nodes which are being developed into multi-functional
clusters to eansure a desired level of self-sufficiency;

- Natural scenic areas and historical places areé preserved to
weet recreational and tourist needs; and

- Dévelopaent control is emphasized for critical areas.
Critical areas for development of the region include poten-
tial agricultural/sarine areas in Bulacan and Pampanga and
the fishing industry of Pampanga Delta and Candaba Swanmps,

Y Extracted from 1978 Budget and General Appropraitions Ordinane™, Melro Mana Commission.

MMR comprises Manily, 2nd e provinees of Pampanga, Zambaks, Bulzcan, Batawn, Quezen, Cavite, Lazuna and
Batangas -

MMA comprises Manis, Caloocan City, Pasay City, Quezon City, Las Pifas, MaXati, Mababon, Maadabyong, Mariking,
Montinghups, Navotas, Parahsque, Pasiz, Pateros, San Joaa, Tazeie and Vakeazeela
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1,4.2 Development Policy For MMA

~ In land use allocation, inefficfent concentrations are
decentralized and inefficlent disperstfons are integrated;

- Employment opportunities are dispecsed to selected alter-
native growth cenlers;

- Support services and facilities are provided for . andlor
inproved in the new projects and are also stréagthened in
the existing centers; and

- In transportation and cormunication, the objective is to
improve accessibility between and among vital development
centers,

1I-1-4



CHAPTER 2. SOCIO-ECONOMIC CHARACTERISTICS OF INFLUENCE AREA

2.1 Population

2.1.1 Existing and Future Population

-

A,

Project Area

VMETROPLAN'S delfneatfon of MMA comprised 27 zones; e.g.,

© 17 jurisdictions under the Metro Manila commission and addi-

tional 10 zones situated outside the Metro Manila area,
Population estimate was made for these 27 zones.

In this study, the zones in the Project Area are deter-
mined by considering the proposed C-5 and C-6 alignzent which
is located at the northern periphery of the MMA between the
Coastal Road and the Manila North Expressway. This difference
from MMETROPLAN'S delineation is shown in Fig. TI-2-1.

Population Indices

HMETROPLAN presents the forecasted distribution of popu-
lation in the Metro Manila area together with land utilization
plans for £980 and 1990. The estimates for the zones delinea-
ted by YMETROPLAN are adopted, and adjusted in this study,
since 1t is found that they generally indicate an agreeable
feature of the region for the next ten (10) to fifteen {15)
years. However, there are sone zones being delineated by this
study which are not covered by MMETROPIAN. Indices for these
zones have been estimated by the Study Team. Also, the figures

for year 2000 for all zones are estimated by extrapolating the
trend up to 1990,

According to the MMETROPLAN, the total population of MMA
in 1980 and 1990 were determined by finding 2 mean value of low
and mediuvm estirates of UNFPA-NCSOY Population in each zone
were estipated by studying the past trend and availability of
open land. The total estimated populatfon for selected years
1948 to 1930 are shown in Table II1-2-1.

For this study, the estimates of population of MMA for
1980 and 1990 are adopted and then adjusted to suit the deline-
ated zones. For those ia the outer zones not covered by MM\,
the baslic estimate of UNFPA-XCSO is utilized with certain sodi-
fication by applying the following ratio for each zone.

Estimated Population in Zone-k for year—i

= (Census Pop.-k 1975/Est.Pop.-k 1975) x (Est.Pop.-k in year-i)

4] United Nations Fund for Populetion Activitics - The Nalional Census and Statistics Of five, 1918,
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Fig. 11-2-1 BOUNDARY OF THE PROJECT AREA
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where!  Census Pop. -k 1975 means population census of zone-k
in 1975,

Est. Pop.-k 1975 means estivated population of zone-k
for 1975 by UNFPA-NCSO,

Est. Pop.-k in year-i means estimated population of
zope-k for year-i by UNFPA-NCSO,

‘The.growth trend for the period 1980-1990 is extrapolated

for another ten (10) years to forecast the population in 2000

(See Table 11-2-2). The population in the project area is
estimated to be 5.88 million in 1979, 8.41 million in 1990
and 10.86 million in 2000. Average annual growth rate is

‘estimated to be 3.2% p.a. fron 1980 to 1990 and 2.6% fron

1590 to' 2000,

Table 11-2-1 TOTAL POPULATEION IN PROJECT AREA AND MMA

(Selected years between 1948 and 2000)

| This Study | MMETROPLAN 1)
‘| Total Population | Annual Rate | Total Population ] Annwal Rate
Yeaf in Project Area | of Increase in MMA of Increase
1948 1,608,378 1,723,000
1950 2,529,319 3.8%2 2,696,000 3.8%
1970 4,063,350 4.9% 4,361,000 4.9%
1979 5,877,590 4.2Z
1980 6,136,150 4.4% 6,711,000 4.4%
1985 7,900,000 3.3%
1990 . 8,405,300 3.2% 9,250,000 3.2z
2000 . 10,864,930 2.6%
1) Source:  MMEFROPLAN, Fuly 1977

Notes: 1. Projectarea is compoased of Qtaundo, Marilao 203 MMA excepl Cavite, Kaait,

Biooor, Noveleta, Rosatio, Muntdups, San Podeo and Biffan.
2 MMETROPLANS detinzation of MMA includes 27 jurisdic tians.

Employed Persons

Faployed persons based ia residences are estimated by
multiplying certain factors to the population. The factors
from 1971 to 1990 are quoted from MMETROPLAN while those after
1991 are determined by studying the changes that will have
occured during the previous years.

)
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1971 1980 1990 2000

Proportion of the
population aged 10

years and over 72.0%  73.5%  77.5%2 81.5%
Participation rate 48.0% 48.0% 48.07 48.0%
Employment rate . 90.0% 90.0% S$0.0% 90.0%

The ratio of employed ﬁerSOns over thé gpopulation is cal-
culated as:

0.32

1980: 0.48 x 0.?35 x 0.9 =
1990: 0.48 % 0,775 x 0.9 = 0.33
2000: 0.48 x 0.815 x 0.9 = 0.35

The above ratios are multiplied to the population of the

zones in the respective year. to determine the employed persons
by residence.

Enployed persons by Workplace

The estimate is made based on two dethodst one is by
adjusting the estimates of MMETROPLAN for the zones of the
project area and then extrapolating to the year 2000, and the
other is by estimating those in the zones of indirect influence.

The assvamptions for the estimate in the zones of the pro-
ject area are as follows:

- Enployment in the primary sector will not change until
1990, but will de¢rease by 2% p.a. after 1990 in the zones
of the Project areas

- Employment in the secondary secondary sector will grow at
5.5% p.a. froaz 1979 to 2000 in the zones of the project
area;

— Employrent im the tertlary sector will grow at 3.3% p.a.
from 1979 to 2000 in the zones of the project area.

The delineatfon of zone of indirect influence are expanded
to conprise one or two provinces., Accordingly, it is assumed
that employed persons by residence and by workplace are equal,
because the difference becomes negligible when the delimeated
area 1s wide,

Ezpléyed persons are then divided fnto three sectors,
where the division is based on the changes in national eaployed
persons during 1973-1976. 1t is determined that the percentage
composition in the primary sector will decrease by 3% p.a.
while that in secondary will increase by 3% p.a. the tertfary
sector will aeccount for the remailning perceatage.
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B. Summary

The population forecast, employed by residence and those
by work place, for 1979, 1980 and 2000 1in the Project Area is
shown in Table 1I-2-2 with the supporting estfmated figures for
all Zones presented in Appendix I-},

' , . . 11
Table 1I-2-2 SUMMARY OF POPULATION FORECASTS IN THE PROJECT ARFA )

4‘;;;;I;?I3ﬁ193£5“\5 1979 1980 1990 2000
Total Population 5,877,590 | 6,136,150 | 8,405,300 | 10,864,930
Employéd'Pérsons
by Residence 1,861,433 | 1,948,228 | 2,814,094 | 3,825,540
Employed Persons ‘ _ 7
by Workplace 2,052,741 | 2,131,616 | 3,121,090 { 4,626,804

Primacy 26,616 26,616 21,490 17,422
Secondary 539,129 569,000 975,500 1,672,254
Tertiary 1,486,996 | 1,536,000 | 2,124,100 | 2,937,078

Note: - 1) Projecl Areais composed of zone numbeis § ~ 33 2nd 50— 52,
' Onkes outer 2opes ark classified zs indirect zones of influerce of the project.
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2.1.2 Problems Assoclated with Population Growth

A. The Fundamental Problen

The problem fn Hetrd Mantla Is its extremely rapid
population growth., The population fox 17 jurisdictions fn
the years 1990 {s éestimated to be 8.3 million. The ac¢tual
fncrease fin population over the year 1975 is more than 3
million.

Fable II-2-3 POPULATION PROJECTION
(™A 17 JURTSDICTIONS), 198022000

. L Actual Annuval Growth
Year Population Increase | ‘Rate (%)
1570 3,964,000 - L=
1975 4,970,000 | 1,006,000 4.6
1930 6,092,000 © 1,222,000 4.1
1990 - 8,281,000 | 2,189,000 3.1
High 11,457,000 3,176,000 3.3
2000{ Medium 10,809,000 2,528,000 2.7
Low 9,983,000 1,702,000 2.1

Notess L. 1970and 1975 Popubrtion Cenzuy
2. £980and 1990 Projected by MMETROPLAN
3. 2000 Piopclad by C-3 Study.

This means urban areas and facilities shculd increase
in ptopoxtion to population increase.

B. Changing of Yrban Structure

Although the population growth in inner core area is
experiencing a rapid populatfon increase. This phenomenon
is caused by the nmobility of some residents who would rather
have a better standard of living in proportion to high incone,
Since this trend is likely to continue in the future, there is
a need to provide the necessaiy infrastructure Iin the duter
area and an effficient transportation system betweea the inner
core and the outer areas.
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2.2  Economic Activities

2.2.1 -tndustrial Structure

A. Structure of Hanufacturing Industry in the Philippines

Table II-

1956 and 1973.

On a value added basis, industries in the organized
sector (5 or more workers) show an annual growth of 7.8

percent in real terms during the peried.

2-4 surmarizes past industrial grovth between

The growth figure

contains the growth of small scale industries, with 5 to 19
employees, which had stagnated in this period.

Table I1-2-4 GROWIH OF MANUFACTIURING INDUSTRIES

Anmizl Giowth Rate (Pez Cent)

Category 1956 | 31952 | 198 1973 .
‘ ) 1956~62 1962~68) 1968~73 1 1956~73
Numbes of Firms
) or move aprkess 1,833 2,180 2,385 2912 29 15 4.1 28
3~ 19 workess $,3715 6,285 7673 9,469 11 34 43 34
Tolal . 8 459 10058 12,381 2.1 29 42 32
Frployival (Thousands) ]
3 01 meie workers 1599 230.5 3151 454 4 7.3 59 69 6.1
5 ~ 1% workess 349 430 692 2.4 2.2 6.3 039 1.6
1~ 4 workers 83132 8455 912.7 7582 04 1.3 -390 -0.3
Total 10350 § 11250 1,307.0 1,315.0 1.4 25 01 14
Vilue Added (R € 1967 Prices) :
20 ot moce woikers 1528 12,7499 44571 59480 0.3 82 59 83
5 ~ 19 workers 1818 13213 2669 191.3 -54 138 -10 03
Total ’ 1,L7146 | 2,902.2 47140 6,1333 92 8s 54 73
Value Added Per Worket
{Thounnds of Pesos & 1967 Prices)
20 o1 more workess 10.2 120 13.7 [ X9 28 212 -1.0 15
5 ~ 19 workers 33 28 39 26 -30 is -71.3 -54
Aversge 83 10.4 1290 1.7 8 24 -0s 29

Sousce:  The Philippines — Poority a2nd Prospects for Develepment, World Bank Country Repoit.

Employcent is shown to have an annual growth vate of 1.4
percent during 1956-1973, while the larger industries, having
20 or rore workers had a high annval growth rate of 6.7 percent.

. Small-scale industries, with 1 to 19 eoployees also stagunated
“durfng that period.

Table 11~2-5 indicates change of ladividual industries in

total manufacturing value added and eaployiment.

The structure

of industry in 1974 was not substantially different from that
The five fastest growing fndustries (i.e.
chemical, basic metals, electrical and aachivery, rubber and
tobacco) increased their combined share in total value added
from 17 percént in 1956 to 29 percent in 1974.

of the mid-1950's.
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The five slowest growing Iudustries (f.e. food, metal
products, machinery, transport equipment and miscellancous
industiy) decreased from 46 to 36 percent during the same
period., $Similar trends were recorded fn the distrfbution
of employment, although with a gomewhat different Industrial
composition,

Table II-2-5 DISTRIBUTION OF VALUE ADDED IN
ORGANIZED MAXUFACTURING (%)

tndust __Vahue Added (Constant 1967 Prices)
usiry 1956 i | 1960 1964 1968 1972 - 1973 | 154
Appazel 65 37 26 24 52 50 48
Beverages 9.2 7.6 - B4 - 8.2 8¢9 8.1 8.1
Chémkals 89 9.8 10.% 11.9 136 14.3 119
Food Processing 301 ne 285 13 ns 26.2 218
Furaiture 1.1 - 09 0.9 04 1.1 10 10
Leathes Products .04 05 ;0.3 0.3 o1 (1 Y] 18]
Machinery 16 1.9 67 09 11 .2 1.2
Flectrical Machinery 1.0 LN | 16 33 38 38 4.1
Mztad Products 39 " 35 41 44 30 29 23
Mzial, Base 09 15 1.6 . 16 i6 290 22
. Non-metalif Mineral Product 36 317 48 - 5.t n 34 28
Petrolesm 3.0 30 38 a9 8 | 4a 192
Printing & Publishing 34 35 .32 19 29 2.7 30
Fulp and Paper LS 26 L9 27 18 12 18
Rubber Prodocts 09 32 32 28 19 138 AN
Teales 38 5.7 5% 10 54 55 49
Tobacco 54 48 59 6.4 5.6 10 1.2
Tranport FQuipment 51 30 50 38 21 20 24
Wood Pradudcts 46 4.3 54 55 45 33 4.9
Miscellanaous 51 4.1 iq i0 36 1.6 1.5
Totsl 1060.¢ 100.0 100.9 100.0 1000 100.0 1000

Souiee:  The Phalippiars — Pawoiily 2nd Prospects fot Developmeny, World I}mk Country Report.

Industrial Structure in Metrgpolitan Manila

The distribution of establishment in the Metro Manila
Area for years 1972 and 1975, is shown in Table I1-2-6. Por
both years, the wholesale and retail trade garnered the highest
percentage composition, followed by rmanufacturing and then by
community and personal services. MHowever, the percentage for
wholesale and retail trade decreased from 67.5Z in 1972 to
63.9Z in 1975 and that for community and personal services
slid down from 11.9% in 1972 to 10.8% in 1975. The manufac-
turing sector was up from 14.6% in 1972 to 17.6% in 1975.

Nevertheless, at 1973 prices, the gross value added (GVA)
of the manufacturing sector presented a different picture,
As shown in Table 11-2-7, the annuval growth of GVA of the con-
struction sector in Manila and the Rizal Province was the
highest at 28%. The manufacturing sector registered the
lowest percentage at 3%. It also recorded a very low rate
(4%Z) in the entire Philippines.

‘The Five-year Development Plan envisioned the growth of
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wanufactoring industry to lead o
this time, actual conditions hav
this prediction.

manufacturing {ndustry is strongly anticipated,

Table 11-2-6

DISTRIBUTION OF ESTABLISHMENT BY MAJOR

INDUSTRY GROUP MMA, 1972 ARD 1975

ther industries, but up to
e apparently differed from
Considering this fact, the expansion of the

. 1972
i r [
Description Number Pexrcent Number Percent

Metro Hanila 89,412 100.0 95,651 100.0
Agriculture, 347 0.4 59 0.1
Fishing and
Forestry
Mining 167 0.2 135 0.1
Hanufacturing 15,760 17.6 13,955 14.6
Electricity, Gas 18 ~ 13 -
and Water
Construction 464 0.5 347 0.4
Wholesale and 57,176 63.9 64,592 67.6
Retail Trade
Transport Storage 2,256 2.5 1,915 2.0
and Communication
Financing and 3,686 4.1 3,223 3.4
Business Services
Communfty and 9,660 10.8 11,406 11.9

Pergonal Services

Source: NCSO

2.2,2 Fisheriles

At preseant a total of about 17,400 hectavres of fishponds in
Bulacan Province are annually producing 15,700 tons of fish and

other fauna,

duction are milkEish.

It is estirated that about 90 percent of this pro-

In addition to the above production from fishponds the same
provinte annaully producing 5,600 tons of fish by municipal

fisheries,

Table 11-2-8 shows baslc data of nmunicipal fishing in

Bulacan Province, 197541976,
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Table I1-2-7 SHARE QF GROSS VALUE ADDED BY INOUSTRIAL
SECTOR IN MANILA-RIZAL AND THE PHILIPPINES
(millions of pesos at 1973 prices)

Approximate Annual

Manita Cic ) Manila & b
Industrial & Rizal 4 Philippines | Rizal as Grouthr 1971 ~ 1973
Sector Province - a % of Manfla & | Philippines
Total % Total % Philippines | Rizal 2 y A
Agriculture - - 20,297 29 R - 8
Mining 30 0 2,428 4 1 22 4
Manufacturing | 6,856 32 15,639 - 23 . 44 3 4
Construction 908 4 2,860 4 32 238 18
Transport 1,660 8 2,908 4 57 _ S 6
Commerce 7,421 35 14,721 21 50 13 6
Service 4,39 21 | 10,195 15 | 43 5 3
Total 21,275 100 69,048 100 _ 31 ‘ 8 6

Source: MMETROPLAN

Table 11-2-8 BASIC DATA OF MUNICIPAY, FISHING IN
BULACAN, 19751976

Descxiption : Characteristics
¥o. of fishercen 5,150
No. of fishing craft 7 7 | 2,646
Prevalent fishing gear o Bintol, daluﬁgkit baby trawl
o Fishing season Year round
Annual produttion (E;ns) N 5,588

Source:  Fishesies Regional Office No. HE, Sin Ferpando, Pampanga.

23 Land Use

2.3.1 Industrial Land Use™ 5/

The distribution of industtial land use 1is Shoun in Appendix 1-2.
The main concentratfon Lo the east are along the banks of the
Pasig ard the Marikina Rivers, to the north in Caloocan, Malabon
and Valenzuela, and to the south along the Manila South Expressway
and the Zapote-Alaban road.

Appendix I-3 illustrates the industrial development during the
period 196001975. The tread shows. that. industrial development
veered away from the center toward chéaper lands on the periphery
which are served by major mew highways, and wheve bodies of water

5 Source: MMETROFLAN Infesim Report.
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2.3.2

2.3.3

are relied upon for transport. the trend, however is only con-
spicious for the high value added industries. The low value
added industries vemafn aloag the bank of Pasig River.

Cormercial Land Uée

Appendix I-4 shows the distribution of commercial land uses.
These are spread widely throughout the urban area, especially
along the major throughfares. There are two major concentrations
in the Central Busfiness District (CBD)} and in Makati, and smaller
concentrations in Eveita, Pasay, Cubao, Caloocan, etc.

: Appendix I-5 1llustrates cormercial development in the period
1960v1975. There is an increasing trend to rely on the newer
centers in Makati and Cubao rather in the CBD.

Housing Situation

A. Existing Condftion®/

Provisfon of housing is a fundacental need for ean, but
a large percentage of Metro Manilans live in areas which
suffer from inadequate housing and insufficient social and

physfcal infrastructure. These are the basic problems that
plague Metro Manila.

These problenms sten fron the following Factors:
— the prevailing low level of fapily incone}
- rising construction and land costs;
— shortage of credit; and
- the lack of governcent involveseant in the housing market.

For instance, ia 1972, as fllustrated in Appendix I-6,
only 14 percent of families earaing over F10,000 per annun
could afford open market housing while 36 perceat between
24,0000P10,000 per annum couvld afford economic housing.
Accapodation of any type was beyond the reach of the remain-
ing 50 percent.

On the other hand, the results of the survey of the hous-
ing quality in the wmetropolis conducted by MMIROPLAN (shown in
Appendix I-7 and Table 1I-2-9) iandicate that 15 perceat is poor
quality and wakeshift housing, 30 percent is mixed quality
housing and rural settlement and 55 percent is rcedium and good
quality housing.

§_’ MMETROPEAN Interim Repoat.
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Table T1-2-9 HOUSING QUALITY IN METRO MANILA

Assuned
Land % of Average % of
Typeiof Area Land Density Population Population -
Housing (Hectares) Area | {persons
per ha.) N
Good 4,820 38% 120 580,000 18%
quality ' .
Medium 2,140 177 220 - 470,000 143
quality
Poorer 1,040 8% 550 570,000 17%
quality 7
Makeshift 870 X 850 740,000 22%
areas
Hixed 2,460 192 300 740,000 - 22%
quality
Rural 1,450 112 150 220,000 1%
settlerent :
Total 12,780 100% 3,320,000 100

Source: MMETROPLAN

Problems

It has been estimated that 30 percent of Manila's total
housing stock is made up of makeshift and slum houses.7/
This situation is made worse by the rapid population growth
which is estimated to be 3.4 percent annually,

Low income families are greatly affected by the exfsting
housing problems. Approximately 50 perceat of all households
have too low a levél of income to afford housing at all.8[
This situation calls for the social housing that will be pro-
vided through direct governnent involvezeat. 9/

In addition, encouragerent will be nécessary to increase
the provision of economic housing for medium fincome level.

These sites will have to be located efther within the
existing buiit up area or in peripheral areas.

3 Uiban Sector Sun ey, 1BRD, 1925
8/& 9] MMETROTLAN, Inteiim Repoil.
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Present Land Use and Zoning Plan

Appendix I-8 {llustrates the existing land use in the influence
area of the Project. Fishpond areas are widely scattered in Obando
and the northera part of Malabon, especially along the Heycawayan
River. It is noted that some previous fishpond area in Malabon
have been converted to other land uses gsuch as residential or
industrial uses to absorb the growth from nearby cities and muni-
¢ipalities in the Metro Manila.

Large vacant areas are found some distance beyond C-4. These
areas are alreéady manifesting some development, predonirantly for
residential usés., It can be safely said that these developrents
bave been brought about by the highway.

) The land use zoning map prepared for the area by the Ministry
of Human Settlement is shown in Appendix I-9. The predoninant use
would be for residential areas even encroaching upon space presently
being utilfzed for fishponds. A considerable portion of the land
is assigned for industrial use. The fishpond portion which con-
stitutes as large percentagé of the areas will be able to absorb

residential, agricultural, planned unit developrent uses and preo-

vide open space,

A summaty of the zoning plan for the Five Year Developrent
Plan, 1978v1982, prepared by the Ministry of Huean Settlerent is
shown in Appendix I-10 to explain future land demand in Metro
Manila by sector,

24 Déveloprent Projects Along the Coastal Area

There are four rajor developrment projects along the ceastal area of

Hetro Manila (Appendix I-11)}, nacely:

I

Manila-~Cavite Coastal Road and Rec¢lamation Project;
Hanllé'lntérnational Port Project:

Hadofas-Fishery Port Project; and
Dagat—bagatan-Project.

Located fn the southern part of the coast these projects are ex—

pected to accbmodate'ptban growth and activities especially in the fnner
core of the metropolis.

The development trend in the southern coast is a valid reason to
expect that strong pressuore for development will be exerted on the northera
coast In the future.
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2.5 Transportation Situation

The existing transportation situvation in Hetro Manila is characteriz-
ed by inefficient use of fafrastructure and inadequate capacity of the
public transportation system which is causing a general decline in the
efficiency of living in the Metropolis,

2.5.,1 Road Network

The main road network in the Metropolitan Hanila Area is a
partially developed circumferential and_radial system. This main
network is composed of nine radial and four citcunferential roads.
Sone of these consist of wide dual. carriageways or high capacity

single carriageways. These road networks are shown in ¥ig,
11-2-2,

Two eéxpressways, the Manila North Expressway and the Manila
South Expressway, serve traffic ia the northern and southern parts
of the ?etroPolitan Manila Area. The two exprEstays are_both
high capacfty roads with grade- separated intersections and they
are toll roads which are fully controlled access type roads,

The repainder of Manila's road system <¢onsists of narrow,
winding roads running through deusely developed areas where con-
centration of traffic leads to congestion, pedestrianfvehicuvlar
conflict and poor access for energency vehicles,

Based on traffic surveys, traffic flows ¢én the road network
are heaviest in the inbound dirvection on the main radial roads
and on the circunferential voad C-4.  The most congested area is
within circunferential road C-2 and bottlenecks. are observed on

the Pasig River, Panaderos, Quadalupe Bridges and in Rizal Avenue
extension, -

2.5.2 Public Transport Network

At present over 99 percent of the daily public transport
passenger trips are by means of buses and jeepneys, but tricycles,
rail services and taxis are also significant passenger carriers.

A. Buses

There are, at present, about 2,750 buses and mini-buses
authorized to operate ia Metropolitan Hanila. Mini-buses
have a seating capacity of abdut 30 passengers while large
buses can accorqdate 55 passengers., In 1971, buses which
were operated by rore than 130 private conpanies, constituted
20 percent of the passenger trips.

B. Jeepneys
There are currently about 17, 000 Jeepreys operating in

Hetropolitan Hankla with seating capacities ranging from 8 to
16 passengers per vehicle., In 1971 they carrled almost 40
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percent of all passenger trips and fts is estimated that there
are over 1,000 jeepney operators in Metropolitan Manila, many
of whom are owner-operators.

Iricycles

The two main forms of tricycles operating in Metropolfitan
Manila are the foot-pedal type which serves poorexr areas and
motor powered tricycles which serve many of the low density,
more affluent areas. The vehicles have a capacity of two (2)
passengers. : :

Taxis
There are about 8,000 taxis, authorized to operate in

Hetropolitan Manila. 1In 1971 they caxried approximately sik
percent of the total number of passenger trips.

Horse Drawn Calesas

in additibn, to these main modes of publie traasport,
horse drawn calesas still operate in some of the poorer areas
of towns and ferries across the Pasig River.

Railways

The Philippine National Railways (PNR) operate a commuter
Train Service along a Korth-South line which skirts the Ceantral
Business District of Hanila. In March 1976, immediately be-
fore the PNR cormissioned new rail cars, the ¢ommuter services
carried about 10,000 passeagers pér day in the Metropolis.
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 CHAPTER 1. INTRODUCTION

1.4 Study Objectives

The purpOse of this study is to deteroine the technical and economic
feasibility of, and to prepare an optimum progran for, constructing about
26 ki of road network in the Metro Manila and vicinity. Fig, I1I-1-}
shows the roads to be included in this study.

1.2 Sbapeof?ﬂnk

A1l of the work necessary to attain the objectives set out above
will be performed, including field investigations, engineering, traffic
and economic studies, .

Based on the characteristi¢s of the Study, the work will be carrfed

out In two parts. In Part 1 of the Study, the initial field investigations
and data collection would be carried out.

A general,study of the Manila-Bataan Coastal Road will also be made
on the basis of available plans and data and other relevant studies
prepared by the Goverament. This study will also take into consideration
the overall regional characteristics, a review of the developaent
poteatial for the coastal region of Hanila Bay, the analysis of the data
collectéd which are related with this project and the results of a field
reconnalssance.

Part 2 fo the Study will consist of the second field investigation in
the Philippiaes and all subsequent work. In the ffeld investigations
duriag the éarly stage of the Part 2 Study, the best route for the feasi-
bility study will be proposed based on eangineering survey and the analysis
of eaeh ffeld investigation.

During the latter stage of the Part 2 of the Study, the preliminary
design of the best route and the eéonoaic analysis and evaluation will be
perférmed.

111-1-1
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CHAPTER 2. OESCRIPTION OF THE DIRECT INFLUENCE ZONE FOR
THE PROJECT ROADS

2.1 Direct Influence Zone

The direct influence zone for the Project Roads includes the six
rmunicipalities of Valenzuela, Malabon, Navotas, Obando, Meycawayan and
Harilao (See Fig. II-2-1)., fThe economic growth fo MMA has influenced

this area by encouraging the developrent of housing areas and the
location of business establishments.

2.2  Population

The six punicipalities have been registering a high population

growth rate. It was 4.6 p.a. during 1948-1960, then it increased to 5.97%
p.a. during 1960-1975 vhich was higher than that (4.9%7 p.a.) of the MMA.
During the same perfod, the population of Valenzuela iacreased by as wuch
"as 9% p.a. Even in Navotas vhere the new location of business and housing
aveas are less likely to occur due to the shortage of open arecas, the
population growth rate duriag 1960-1970 and 1970-1975 were 5.4% p.a. and
3.1% respectively. Population by municipality in 1948, 1969, 1970 § 1975
is shown in Appendix I1-1 of Voluze II.

2.3 Development of New Establishments

The developrent of new establishrents is rost predoninant around
Halinta of Valenzuela, through which C-% is proposed to pass.

Appendix I-12 presents the tread of the developrent of new establish-
rents, and is prepaved based on aerial photos taken in 1967 and those
taken in 1978 together with the results of the field reconnaissance
survey made by the Teao in 1979,

2.4  Preseat Land Utilizatian

On the southern part of Malabon and Valenzuela, the area being
utilized for fishponds and rice fields is quite niniral in size due to
the wrbanization of the two towns. Houses, subdivisions, factories, and
warehouses are located not only along the roads but also in soae part of
interior ‘avrea away [rom the rain roads. Upgrading of the road retwork,
water supply lines and power lines would have contributed to the
developrent of urbanization.

Appendix I-13 presents the developed areas in the direct influence
zone. This zone is utilized for fishponds, rice fields, cultivated fields
and residential/industrial uses. Residential and industrial lots have
also developed in strips along side the roads, while the interior areas
are used for fishponds, rice and cultivated fields.
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2.6 Future Prospect of the Direct Influence Zone

Theough field reconnaissance (See Appendix I-12), the new development
of establishrments have been identified to be concentratqd in thc_area
adjacent to the Maliata and Meycawayan interchanges of Manila North |
Expressway. This concentration could be caused by the following fadtors;

- good accessibility to Manila using ekisting rdéds;

- availability of river for water transportation and industrial .
water intake; and

~ lower price of land.

There are still virgin lands, rice fields and fishponds, which may
be developed into housing subdivisions or tndustrial areas. Specifically,
the area in the eastern side of the McActhur Mighway has better soils
conditions than the western side which has been pointed out in the Study
and In other studles as well, ' :

Present trends indicate that ia the coming decades new housing areas

and establishments will bé located in the area between the McArther

Hiighway and the Manila North Expressway. The National Housing Authority
" has a "Housing Site and Service Project” in Valenzuela. Although the
project is still in the comprehensive study stage, the NHA expects that
the World Bank may cooperate in financing this project in 1981. The total
area of the project is 70 hectares in two blocks. When corpleted, the
project will serve 5,000 households of lower and middle fincome classes.

Urbanization of the area to the east beyond the Manila North Express-
way will depend upon the improverent of infrastructures in¢luding the
construction of a road network,

Upon completion of C-5 andfor C-6 linked to the Coastal Road, the
area wowld have good accessibility to and from the port of Manila.
Developrent of export industries in the area will be encouraged. The
supply of resources and materials from northern Luzon could easily be
brought to the industries through the isproved road network. Considering
the past trend of changes in land utilization the developoent will be pore
intensive in the area along C-5, while the developrent in the area along
C-6 will cope at a later stage.
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CHAPTER 3. EXISTING TBAFFIC CONDITIONS

3.1 Roadsin Direct Influence Zong

The main read network in the Projéct Avea has been introduced in
previoys part of this report {See Sub-Section 2.5.1 in PART I1).

Fig. ITI-1-1 shows the voads which will be subject to rore careful traffic
studfes. :

Except for Hanila North Expressway, all existing roads are undivided
2-way 2-lane voads. The dicensions and statistics for these roads are
shown in Table TII~3-1.

" Table ITII-3-1 INVENTORY DATA OF EXISTING ROADS

. Carriageway | Shoulder |Side Clear- ! Side- -
Road Nare Width {n) | Width (p)|ance (m)  walk Paverent
3 4
Manila North 2 x 7.3 3 § 3 : - Concrete w/f
FExpressway i : asphalt over-
% ! lay
McArthur 10.3 -3 | 1-3 - -~ Asphait
Highway } : }
National 5.0-6.0 - ¢ 0.5-1.0 Co fConcrete
Road 369 j : :
Malinta I.C. 5.2 - 1 0.5-1.0 - ‘concrete
Access Road { ‘partially
’ ‘asphalt
Heycawayan 5.0 - © 0.5-1.0 f - fConcrete
I1.C. Access ' : :
Road ! : i
Malanday-Polo 7.4 - 0.5-2.0 ? - ztoncrete
-Banghuld : :
Road
Polo-Malabon 6.0 - ¢ 0.5-1.0 ; -  Concrete &
Road : § igravel
: —— e S AN
Halinta- 5.0 - 0.5-1.0 | - [Concrete &
Banghulo ; i igravel
Road ! ! i
f i A
Notes:  Asplalt — - — Bituminous Pavement

Conciete —— Portand Cement Concrete Paveandat

Iii-3-1



Most of the long trips taken by highway users are served by the
Manila North Expressway and the McArthur Highway, while a few by Road 369
{Obando-Banghulo~Caloocan). Another rvoad between polo and Banghulo is
used by more tvaffic than Road 369, Reoads c¢rossing the area from west
to east are few, consequently, Malinta-I.C.-Novaliches road has the most
traffic {See Section 3.2 ian Part I1II),

The existing problems related to local traffic are summarized belou:

Mixture of through traffic énd local tyaffic;

Free parking of vehicles and frequent stops of jeepneys.

t

Direct use and occupation of roadsides by vehicles{‘and

- Free crossing of road by pedestrians.

Heavy traffic congestibn can be seen in the road sections at the
local ceaters, Malinta, Heycawayan, Malanday, Polo, Malabon and Navotas,

The status of the existing roads, and services are showa below:

- Two traffic signal intersections are located only at Caruhatan and
Heycawayan aleng the McArthur Highwvay:

~ Poor drainage systenm is provided at rcadside;
~ Sidewalk is provided only for a few sections; and

~ Maintenance is insufficient.

3.2 Characteristics of Traffic

3.2.1 Registered Number of Vehicles

The nuzber of vehicles registered in the Philippines from
1971 to 1978 is shown iam Table III-3-2. It indicates that an
average rate of increase was 107 p.a. during these years. In
recent years after 1977 the rate of increase was as high as 11%
and 13%Z, resulting in 1.1 million vehicles in 1978.

The ratio of increase and number of registered vehicles in
the regions around MMA are shown in Table 111-3-3. Econonmic
activities are highly concentrated in these regions. Approximately
65Z of the vehicles fn the country were registered in Region I1I,
IV and IV-A. 1t registered 172 as a growth rate from 1977
to 1978, far larger than the 13%Z for the couatry as a whéle.

3.2.2 Manual Traffic¢ Counting

AADTs on the roads of the project influence area in 1976 and
1978 are shown in Appendix I-14, Fig. 111-3-1 presents the AADT

111232
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Table 111-3-2 REGUSTERED VEBICIES, PHILIPPINES

Suh- Hotor Annual

Year Cars Trucks | Trailers Total Cycles Total Increase
1971 289,381_ 185,189 14,070 1 488,640 ] 95,486 588,336 1.060
1972 312,137 204,391 13,358 1529,886 | 128,750 657,934 1.12
1973 332,233 239.114 13,740 §585,087 150,155 735,243 1.12
1974 ‘397,603 212,889 17,477 | 687,969 | 164,484 852,253 1.16
1975 39?,5?4 272,303 14,520 | 686,397 | 176,751 865,027 1.02
71976 | 402,328 1 290,619 14,597 | 707,544 177,322 885,386 1.02
1977 460,466 | 327,925 17,151 | 795,542 260,923 986,466 1.11
1978 | 493,374 | 369,351 20,525 | 883,250 235,357 |1,118,607 1-13

Source: Land Franspori Commission, March 1979

Table ITI-3-3 REGISTERED VEHICLES REGION 1L, IV, AND 1V-A .

¥
Desig- . Sub- Hotor
Yeat nation ~ Cars Trucks |Trailers Total Cycles Total ilndex
1977 | Region :
111 58,811 36,821 3,942 98,574 26,977 {1 125,551{ 1.00
N L' 241,911} 115,102 6,301 1363,314 39,378 | 402,692 1.00
IV=-A | 25,294 31,954 1,378 58,626 19,670 78,2561 1.00
Total 326,016 | 183,872} 11,621 520,514 112,962 | 606,499 1.G0
1978 | Region .
31T 69,145 39,398 5,274 | 113,817 | 36,399 | 150,216} 1.20
v 278,727 | 137,995 7,287 423,778 50,607 474,610] 1.18
CIV-A 25,051 36, 102 1,954 63,708 21,832 85,540} 1.09
Tdtal 372,923 214,095} 14,515 601,303/ 108,838 710,366! 1.17

Sourie: Land Tearsport Commission, March §979
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on the roads of the fnfluence area in 1978, No definite trend
of change over the two years on these road sections is indicated.
Rowever, it 1s anticipated that AADT increased by 20% on the

corridor along McArthur Highway and 30% on the roads in Bataan
province during these two years.

_ At the sectfon where the C-5 is located, the AADT of 1978
was estimated to be 67,500, the section on which C-6 is located
47,000 and on the southern side of San Fernando the volume was
19,000. On the northern side of the Junction of San Fernando-
Olongapo-Balanga Road and AADT was 6,200, on the section towards
Olangapo 3,000 and on the section towards Balanga 3,000.

The results of traffic counting on the roads adjacent to the
proposed C-5 on week days in July 19279, (conducted by the Tean
simvltaneocusly with the 0D interviewing) are presented in Appendix
I-15, The location is shown in Fig. I1I-3-2. The total voluxe
of traffic on 5 stations was 75,200. ¥Yhen corpared with the AADT
of 67,500 at C-5 section in 1978 shown in Fig. I1I-3-1, the daily
traffie volume ia 1979 indicates an increase of 11%.

According to the traffic counting data in MPH, it is found that
ADT in July Is approxivately save to the AADT of that year on the
rain roads of the direct influence zone (See Appendix 1-16).

Fig. 11132 SURVEY LOCATIONS
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3.2.3

3.2.4

0D Survey

The origin and destination survey was conduéted on the roads
in the direct influence zone on a weekday in mid July 1979, The
locations shown in Fig. ¥III1-3-2 are as follows:

¥o.l Mawmila North Expressway at Balintawak S00 m south
of the toll gate.

No.2 Malinta-Intéerchange of Malinta-Novaliches Rbad; at
Our Lady of Fatima College, 100 & east of the junction
at the Valenzuela Municipality Hall.

No.3 McArthur Righway, at thanday, 500 i south of
Halaonday junction.

No.4 Obando-Caloocan Road, at Banghulo, 100 w north of
Polo-Malabon Road.

No.5 National Road 369, at Banghulo, 100 m north of
Polo-Malabon Road.

The interview survey was conducted with a sampling of 1 out
of 10 because of difficulties caused by heavy traffic¢ voluze and
other restraints for interviewing. The eatire 24 hour period was
covered by three groups of interviewers, each working for 8 hours.
PC policepen assisted in stopping vehicles at the survey site.

The ratio of sampling calculated after the coding of data is shown
in Appendix I-17.

Vehicle Type Cocposition and Other Characteristics

The percentage conpasition by vehicle type is also shown in
Appendix I-15. It was found that 4,200 buses and 2,300 jeepneys
used the Manila North Expressway, while 63 buses and 11,200
jeepneys were usiang the McArthur Highway. Jeepneys on McArthur
Highway shareéd 50% of the total traffic and those on Gbando-
Caloocan Road at 3tation 4 and Station 5, shaved 43% and 34%
respectively. Yediun and large trucks registered 13% and 10Z on

the two tyunk reoads in contrast to SZ and &? on Obando-Caloocan
Road.

The small passenger car-had an average of 2.8 people uhile
jeepneys carried 14.8, and buses 43.7 (See Appendix I-18).

Teip-purpese distribution for small pbsséngér ca¥s Is shown

in Appendix 1-19. Of the total trips 22X are to and from hoce,
247 for work and business and the rematning 54% for other purposes.
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3.2.5

Fuel use was determined in the survey (See Appendix 1-20).
Casoline was used by 94X of the passenger cars and 88% of the pick-
ops and vans., On the other hand, diesel fuel was used by 73% of
the jeepneys, 91% of the buses and 82% of medium and large trucks.

Appendix I-20 presents the average loading welght in tons
for three kinds 6f trucks together with the loading-empty ratfo.
The loading ratio was found to be low at 352 of the trucks.

The average loading weight, excluding ewpty trucks, is shown
in Appendix I-2}, The table Indicates that a medium truck
carried 6.5 tons of cargoes, while heavy vehicles including
trallers carrfed 11 tons on an average. Arong the ten classified
cormodities, item 8 which comprises cement, steel products, con-
struction materials, etc., accounted for 56% of the total weight
of coreodities.

Trip distance distribution for small vehicles (cars and vans)
and trucks fs shown fn Appendix I-22 and Fig. 111-3-3. The

average trip distance was 43 ka for spall cars and 60 ka for trucks.

0D Trips

Fifty-five zones were delineated In order to classify the 0D
trips. They are shown in Appendix I-23 and Fig., II11-3-4. The
vehicles Interviewed at the Five survey statfons (See Fig. 111-3-2)
were classiffed into the nusber of origin and destination trips
between these zones.

The interzonal trips for 1979 are presented in an OD Table
for the total vehicles in Appeandix I-161 and the total nuzber of
trips for 1979 Is showa together with 1988 and 1998 in Table I11-3-4.

According to the above OD table, the nucber of trips to and
from the west side of Manila city and Navotas (Zone 18, 20, 26 and
27) was 3,200, while for the rest of the city it was 18,500.
Quezon (zone 29-33) had 15,400 trips and Makati-Pasig (Zene S1 and
50) 5500. The zones 52, 53 and 54 which are south beyond Manila

had only 3600 trips. Manila city generates 30% of the total trips
and Quezon City 20%.

There were 6,700 trips to and froa Pacpanga {zone 43, 44 angd
48), 1,200 to Bataan (zone 45 and 46), 700 to Olangapo (zone 47)
and 6,000 to and fronm provinces beyond Parpanga (zore 39). The
desired lines for representative trips arong the enlarged zones
are shown in Fig. 111-3-5.

The above OD table includes short distant trips in and around
Heycawayan Municipality, which were not surveyed by one of the
interviewing stations but esticated by applying the OD pattern of
personal trips of UISHA in 1971.
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Fig. 111356 DESIRED LINES OF TRIPS, 1979
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CHAPTER 4. FORECAST OF FUTURE TRAFFIC VOLUME

4.1 Overall Traffic Growth Rate

The traffic growth rate is determined by two factors, first by
estimating a growth trend of the traffic in the overall zores of influ-
ence from 1979 to 1990 and to 2000, and secondly by estimating the
growth rate for each zone {Zone 1 to 57) within the framework of the
overall growth trend for the same period. The growth rate for each
vehicle type in each zone is based on the population growth and employ-
ment situation, which is shown in the next sectian.

Due to the unavailability of the time serial statistical data for .
the project area such as the total nuamber of genérated trips and per
capita regional income, two metheds of computing the overall traffic
growth rate are studied and compared. One is related to the number of
registered vehicles and the other related to transport expenditure.

4.1.1 Registered Number of Vehicles and Overall Traffic Crowth Rate

The elasticity of per capita vehicles on per capita GNP is
identified for the period of 1973-1978 in the Philippines. Then,
it is associated with the growth rates of populatfon and per
capita GNP, resulting ia the growth rate of car, public utility
vehicles and trucks in teras of vehicle registration in the
country. It is considered reasonable to assuize the growth of
the number of reégistered vehicles to be equivalent to the growth
of traffic in the country as a whole. The result is shown in
Table 11I-4-1.

Table I1I-4~1 GROWTH RATE OF TRAY¥PIC,
1979-1990 AND 1990-2000

: . Anaual “Annual
Growt i -
Vehicle Type owth fatio growth rate Growth ratio growth rate

1990-1979 1979-1999 | 2000-19%0 1990-2000

Car 2.26 7.7% - 1.63 5.0%
PU Vehicles 1.59 4.3% 1.34 3.02
Trucks 2.19 7.4%2 1.63 '5.0%2
Total 2.06 6.7% 1.56 &.5%

4.1.2 Transport Expenditure and Overall Trafffc Growth Rate

A. Passenger Vehicle Traffic

The growth rate for passenger transport is derived fron
a podel as follows:

D prL-4-1



TeR (%) = 100 x [ (R E ey or -1 )

Where:  TGR = the traffic growth rate p.a. in percent,

I = the growth rate in percent for per capita
income at constant prices.

E = the elasticity of transport expenditures on
disposable household incore.

it

cp the conpound ratfo of population growth p-a.
(not in percent).

The 1971 Household Survey conducted by the NCSO pro-
vided the basic data for the analysis of public and private
passenger transport income elasticities which were re~check-
ed with data from the 1975-1976 household survey. In addi-
tion, the elasticity has been calibrated on the basis of
actual past transport growth rates. The elasticities
-derived are shown in Table JII-4-2Y

Table 1X1-4-2Z PASSENGER TRANSPORT INCOME
. ELASTICITIES {(PTIE)

Annual per c¢apita 1) Private & Public Public
income fn 1971 (P) PTIE PTIE
170-350 0.5 H 0.5
351-520 0.9 0.7
521-690 1.1 0.8
691-860 1.3 1.0
. 861-1040 1.5 1.1
- 1041-1210 1.6 1.0
1211-1550 1.6 0.8
1551-2070 i.7 0.6
2071- 1.7 0.5

Source:  Saeur Integrated Ru. Dev. Project, quoted from NCSO.
Note : 1)} Family income is divided by §.8 perseas

The elasticity assumed in the National Transport Systea?
Study was 1.8 for private transport and 1.0 for public
transport. Fron the figures in Table III-4-2 as well as the
above assunptions, the elasticities (E) of private transport
are found to be 1.6 and for public transport 1.0. These
shall be adopted in the traffic forecast for this project.

#2DO of MPIL an3 Sxmat Int. Rural Dew. Project Office, Symar Integrated Runl Developmeat Project: Road
Comporent, Feasbliy Stedy Re-evalustion. March 1979,

Inter-Ageicy Technical Committes on Transpont Piaaning National Transpostation System Study Vol. 11 (Bnteriza
Repott). Tedruary 1928
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According to the long term development policy of the
Covernment¥, per capita real GNP and per capfta veal incore
would grow at the rate of 4,87 p.a, and 4.0¥ p.a. respec-
tively from 1976-2000. Considering the developméent poten-
tiality of MMA, the growth of per capita income i{n the pro-
ject axea would be higher than the natlional average rate of
4.0%. :

However, the country, like other o1l-importing coun-
tries, will suffer from economic stagnation due to the price
increase of c¢rude ofl. Also the growth treads of the
national Income (See Appendix I-26) and the population (See
Table 2-1 in Vol, 11) must be consfdered. The value of 1 is
therefore determined by reducing the growth target by one
third thus obtaining a rvate of 3% p.a.

The population growth rate is estinated to be 2.4% p.a.
in the total influence area (See Appendix I-1) from 1979 to
1990.

By adoptihg ihe above parameters, the growth rates are
as follows:

Vehicles TGR, 1979-1990
cars 7.3%
PU Jeepneys 5.32
FU Buses 5.3%

B. Truck Traffic

Commodity movements by trucks were surveyed by the
Study Tean in July 1979. The perceant distribution of the
categorized items are shown in Appendix I-24, where the
cormodity category is compared to the category of fndustrial
origin of the national income account in Appendix 1-25.

The government plan for economic development on a long
texm basis indfcates a structural transforeation as shown
in Appendix I-25. Changes in percent of sectors as forecast
in the plan would result fn different growth rates of com~
modities to be carried by truck traffic.

 Based on the assumption that the econdmy will develop
at 8.3% in terms of net domestic product at constant prices?’
and that percent share of commodity will change correspond-
ing to the changes in structural transformatfon and the
growth of sectors, the overall growth rate of commodities
on trucks is estimated to be 9.4% p.a.

¥ NEDA, Lorgterm Phiippine Dnelopﬁmt Plan up to the year 2,000, September 1917,
3] \ED:\ op. ot
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This figure should, however, be revised if the present
world economic situation would affect the Philippines. 1In
such case, the growth rate would be lower than 9.4% p.a.
Appendix I-26 shows the Incteases in Net and Gross Domestic

- products at constant prices from 1969-1978. 1In this period
the NDP incxeased at 5.4% p.a. Accordingly, with the as~
sumption that the national economy will develop at a rate
approximately equal to that in 1969-1978, the movement of
commodity on truck traffic Is forecast to be as follows:

It

5.4/8.3 0.70

wll»

0.65
9.4 x 0.7

6.6% p.a., applicable to medium and
large trucks.

Considering the range of trip distance and current
pattern of uses it is assumed that the pick-ups and vans
will have the same rate of growth as that for passenger cars.

Vehicle 1979-19%0 1990-2000

Pick-ups 7.3%2 p.a. 5.0Z p.a.

4.1.3 Conclusion

- The two approaches, as just discussed, have differeat
results, but the difference is only marginal. However, in order
to achieve uniformity with all other HMPH feasibility studies,
the latter approach is adopted for this traffic forecast: Tor
the perfiod 1990-2000, the rate is reduced by 1/3 from that of
1979-1990 in order to avoid an over-estivate. The adopted
figures for the traffic forecast are shown in Table TII-4-3.

Table 1¥I-4-3 ADOPTED OVERALL TRAFFIC GROWIH RATE

1978 - 1990 1990 - 2000
. Vehicle Type Crowth Aanual Growth ! Annual
. growth . growth

rate cate rate t Cate
car 2.17 7.3 { 1.63 | 5.0%
PU Jeepney i.76 5.32 1.41 i 3.52
PU Buses 1.76 5.3% 1.41 3.52
Pick-ups 2,17 7.3% 1.63 . . 5.0%
Truck ' 2.02 6.6% 1.48 4.0Z

{rediun & large)

111-4-4



4.2 Forecast OD Trips

4.2.1 Roxmal Trips

The OD Tables forecast for 1988 and 1998 is composed of the
following 3 ¢lements: normal trips, induced trips and reclama-
tion-generatéd trips. The normal trips are based on the exist-
fng OD trips in 1979, which inérease the volume year by year
with the growth rate as estimated in the previous sections of
4.1.2.  Zonepair trips are calculated by the following formula
with the population data estimated in Chapter 2 of Part II.

Trucks Tij 88

Ti§ 79 x (Wi W) )

[}

Passenger vehicles Tij 88 = Ti§ 79 x ( Pi. W§ + Wi. P} )/2

Where Tij 79 : trips between 1 and j of 1979

Tij 88 : trips between-1 and j of 1988

Pi, Pj : the growth ratio of Population
in 1 and j (See Table 11-2-3)

Wi, Wj : the growth ratio of eaployed

persons in work place of 1
and j. (See Table 1I-2-3) -

The above interzonal trips in an OD watrix in 1988 is con-
verged to the total trips which is deternined by applying the
overall growth rate. The total trips of each vehicular type
has been determined in the previous section 4.1.

There is an argument that a regression analysis method
should be "applied to estfimate the parameters of the growth factor
forcula instead of the above formulas. The reasons in adopting
the above formulas are described as fellows:

- Trips which pass through the cordon interview stations are
numerated in OD tables. However, there are other trips
which would generate from each of the zones but not passing
through cordon stations. These are aot shown in OD tables.
Accordingly, the total trips in a zoné shown in the OD tables
do not mean the total generated from the zone. In this case
a reliable trip genération formula caanot be deteramined; and

- While populatfon, workers in residence and these in work-

place were estimated, the zonal land use classiffcation and
the zoral incowe data were not found during the study period.

4.2.2 Induced Trips

If the road network is improved by adding a new road or
improving the existing road, the travel time and cost of wvehicle
operation is reduced, resulting in the generation of additional

I11-4-5



trips. The forwuwla adopted in the estimate of additional {induc~
ed) trips is as follows:

Mj =T LEHY - 1)
Where Alj
1]

induced additional trips between i and j

normal trips between f and j

L1

DA : tfime distance or travel cost between 1 and
3 with the road improvement

DB

(1]

time distance or travel cost between i and
i without the road improvement

a : the value of 2 i35 quoted from UTSMA

The ratio of induced trips over normal trips varies because
of location and econoafc background of the project voad. Although
there are some data in Philippines which indicate the generation
of induced traffic, it 1ig hard by the data to predict the wvolume
of induced trips on the project road. 1In the case of this project
area, the new road of C-5 or C-6 i{s assumed to generate an addi-

 tional 10% in total trips. The percentage nay be changed if neces-

4.2.3

sary as a result of a sensitivity test.

Reclamation Generated Trips

A. Industrial Zones

In order to determine the magnitude of vehicle trip
generatlon at the existing factories, interviews were con-
ducted in August 1979 of 61 manufacturing establishments in
Quezon, Valeuzuela and Malabon. The questionnaire sheet is
shown in Appendix I-28.

After reviewing the answers, a rvelationship was found
between the total voluzme of vehicle trips/day/hectare and
the area of factory in hectares. The relationship is present-
ed in Appendix I-29 by a curve drawa te indicate the magnitude
of the average voluze of trips per hectare which is inversely
proportional to the area of the factory. Since the sample
size was nrodest and there were soze answers which were con-
sidered not relfable, the result was not conclusive. The
curve was drawn by judging the overall tendency.

The avea of Industrial use in the reclaized areas arve
showm in Appendix I-27. The summary is shown below. It is
also assured that the factories with the area of I ha. will
share 2/3 and those with 3 hectars will share 1/3 of the
total designatéd zone., The estimated number of generated
trips from the induestrial zones of the reclaiwed areas is
based on these assumptions and the average trips per hectarv.

I11-4-6



B.

Housing Zones

Population density of the housing zone 1s assumed to be
300 persons per hectar, It 1s also assumed that the average
number In a fawily is 6 persons of which 2.5 persons are work-
ing, that 90X of the employment opportunity is within the
reclaimed areas and 10X oatside, that non-working persons make
2 trips/day/ten families to and from the reclaimed areas using
private cars (15%) and buses and jeepneys (85%).

The estimated trips generated from the residentfal area
in 1938 were calculated and the results are shown in Appendix
I-27. The summary is shown fi Table 1YI-4-4,

Table I1I-4-4 GENERATED TRIPS PER DAY, 1988 AND 1993

Altermatives N TS A B i 5
ernativ 1988 | 1998 | 1988 | 19981 1988 [ 1998
Zone 56 57 56 .57 56§ 57
Trucks 2,958 | 2,706 | 2,026 1,108 | 2,720] 1,584
Cars 88 82| 260 88 88
Jeépneys & buses 51 48 1501 - 51 51
Total 3,097 | 2,706 {2,156 |1,518 | 2,859 1,723

Distribution Arong the Zones

It was decided to distribute the generated trips among
the other zones by weighting the perceat of population in the
respective zones. These generated trips in 1988 are included
in the forecast OD Tables together with induced and normal
traffics. They are shown in the Appendix I-161.

It is assumed that zZone 56, consisting of Blocks I, II,
and III will generate the traffic after 1988, the year the
construction of the blecks and C-5 are completed. It is as-

sued that zone 57, block IV will genérate the traffic several
years later. :

111-4-7



5.1

CHAPTER 6. TRAFFIC ASSIGNMENT

Road Network Alternatives

5.1.1 Road Network Alternatives

_ Road network alternatives are shown in Fig. III-5-1. The
first are the roads with no project designation. Usually, this
will provide a basis for the conparative study of alternatives.

The second plan is composed of the Coastal Road from C-4 to
C-5 as a causeway in the sea offshore from Navotas and the C-$
section connecting the Coastal Road with the Manila North Express~
way. At a later stage the extension of the Coastal Road and the
addition of C-6 is proposed to meet the anticipated traffic
growth demands. No reclamation is necessary for this plan,

The third plan is a jolnt project of land reclamation and
road construction. The Coastal Road is located on the reclaiwed
area and connected to the Hanila North Expressway through C-5.

The grade separation structures will be provided to meet the traf-
fic demands at a later stage. No C-b read is proposed in this
plan,

The fourth plan begins the same as the third plan, however
at a later stage the extension of the Coastal Road together with
the addition of €-6 section is proposed. Land veclamation is
assuzed to be another part of this project.

_ The fifth plan starts with the construction of the C-6 and
the Coastal Road. The Coastal Road extension consists of two
sections: one a road on the reclaired area, the other as a
causeway in the sea. At a later stage, C-5 would be constructed.
There would be no basic difference at the final stage in the net-
work between the plans For & and 5.

In determining these alternative road plans, other alignments
were studfed. In the case of the Coastal Read, the aligaments
along the coastal line of Navotas, widening of the existing North
Bay Boulevard, and a route along the border line of Navotas and

‘Malabon nunfcipalities were studied. They were deleted because

of thelir complex impact on the coimunity and existeace of private
properties in the right of way which night include disputes in
the court. .

In case of both the €C~5 and C-6 route determinations, the
routes were established, after the field reconnaissance survey,
to provide the least evacuation of existing buildings and houses
(See Section 6.2 for further description).

rg-5-1
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5.1.2 Development of Related Roads

At the mid-point of the study period, it was noticed by MPH
that a toll road construction is under study, which would connect
the Manila North Expressway and South Expressway.

However, the schedule of detafled engineering study and im—
plementation of the said toll road is not yet known.

Under the circumstances, the following assumptions have been
pade as basls for the traffic estirate and econonic evaluation,.

~ C-6 extension {a toll road system is proposed beyond Manila
North Expressway) is to be constructed by 1987: and

- C-5 extension beyond Manila North Expressway (sometimes
called Republic Avenue} is to be constructed at a later date
when the traffic volune in that area will increase to a level
which may justify the construction,

5.2 Tiaffic Assignment

In order to estinmate the traffic flows on the rocad nétwork, the
future traffic volume in 1988 in OD tables are siuulated using the follgu-
ing methods, which are similar to the methods applied in other studies’

i) Trips fn each pair of OD tables are grouped into five
sub-groups each with a percent of 30, 20, 20, 20 and 10
respectively. A route between every origin and desti-
natfon In a sub-group is sinulated to be the tice-shork-
‘est one being given a speed conditioa in the Velocity-
Quantity Relationships. The speed condition is to be
evaluated after the assigament of traffic in each sub-
group is coapleted.

ii) The speed conditions an all road sections are set by the
Q-V curves shown in Fig. TII-5-2B. 1he curves indicate a
speed which decreases in response to the larger number
of assigned traffic, These curves were based on pre-
vicus studfes and adjusted to suit the highway charac-
teristics for this project.

f1i) For OD trips in the sub-group, Iwo routes are determine-
ed-one with the Manila North Expressway and the other
without, to find the ratio of diversion to the toll
road. The diversion ratio is deternined by applying the
curve givea in Fig. IIT-5-2A which was developed by ana-
lysing the data surveyed in July 1979,

Although there must be additional cest in stopping at
toll gates, the cost is not included in this estirate.
The effect of the exclusfon is considered negligible in
this analysis.

& T NIFH & OCTA, FAPAN, Urtan Tranepoet Study in Mands Metropaliten Ares, 452ptember, 1973) and MFT1 & JCA.
Feasibility Study o0 €3 and R celated Roads Project (March, 19783,

111-5-3
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iv) The road network adopted for the sivulatfon of traffic
-assignment {s one that the roads outside the direct

influence zone ave simplified in a way to respond to the
large size of the zones.

5.3 The Result of the Traffic Assignment

Estimated traffic flows on the roads of the alternative road plans
in 1988 are presented in Figs. IIT-5-3 A II1-5-6. The average traffic
volume on C-5 and C-6 in 1988 are shown in Table III-5-1. The estimates
for Flan 3 & 4 1n 1998 and 2008 are also shown in Tasble IT1-5-2.

Fig. I11-5-7 presents the distribution of traffic in 1988 for the
case where the extension of C-6 is not assumed but the extension of C-5
{the Republic Avenue) is assumed. Compared to the traffic flows on road
plan 3 (Fig. ¥I1-5-5), the increases of the traffic on the sections of
C-5 are generally modest. The increase is by 20% on the section close
to the North Expressway and by 10Z on the section close to the Ccauseway.

There are some sections which indicate a different pattern cospared
to the preseat traffic flow. No further iterative codification was con—
ducted sincé the difference would not affect the traffic on the Project
Roads and the relative comparison of the Alternatives.

It is found thal tbe traffic volume on €-5 is 18,300 in 1988 (See
Table Ti1-5-2)., 1t is quite likely that the volume is too small to
justify the economic¢ viability of the simultancous construction of C-6
together with C-5. The addition of C-6 will becoze necessary sore years
beyond 2008.

I[1-5-5
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Table II11~5-1 AVERAGE TRAFFIC VOLUME ON THE PROPOSED ROADS

(per day, 1988)

.Road Plan Plan 2 Plan 3 z0d 4 Pilan 5

Road Section Coastal Road C-5 |Coastal Road C-5 W Coatal Road | €6
_ Yeblcles: _

Cars 9,356 7816 3,011 1,783 3,659 2,932

Pickups 3,118 2,605 3,007 2,594 1,019 9717

Jeepneys 4,704 4,090 5,268 4,251 2,118 1,723

Buses §,704 1,200 1,318 1,065 530 43}
_Trucks 3315 2,482 4,357 2,654 1,803 | 937
~ Folal 22,133 18,193 22,97} 18,342 8,529 7,001

Table III-5-2 AVERAGE TRAFFIC VOLUME ON THEZ PROPOSED ROADS
(PLAN 3 AND 4)

(per day)
_ 1988 1998 2008
Rozd Section | CoastalRoad | . C-5 |CoastalRoad | €5 |CoastalRoad |  C-5
Small vehicles 12,028 10,317 20,307 18,478 24,7132 24,490
Trucks 4357 2,654 5,955 4,204 4,168 5,045
Bus & Jeepneys 6,586 5,322 3,703 8,176 9,636 | 10,156
- Total 29N 18,342 34,965 30,858 40,544 41,711
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CHAPTER 6. INITIAL ROUTE STUDIES

6.1 Characteristics of the Project Roads

6.1.1 Background

A.

Project Roads

The Project Roads to be studied, as established in the
Overall Concept of the Study In Part I, consist of:

~ Manila-Bataan Coastal Road, Phase I (hereinafter called
the Coastal Road), from C-4 to C-6;

- Circunferential Road, C-5, (hereinafter called C-5) fronm
the Coastal Road to the existing Manila North Expressway;
and

- Circumferential Road, C-6 (hereinafter called C-6), frono
the Coastal Road to the existing Manila North Expressway.

These voads are located in the northera part of Metro
Hanila Area (MMA). They will be added to the arterial reoad
network either as radial roads or as a c¢lrcunferential road.

In the Metro Manila Area, the main arterial reads are
being icproved to form a network cocposed of radial roads and
circunferential roads. They are shown in Fig. I11-2-2, where
the roads within C-4 are under partial isproverent, while the
cutside roads including C-5 and C-6 are still in the planning
stage.

In the northern part of MMA, housing and industrial
estates have been developed ia recent years. There are three
radial roads extending northwardd : Caloocan-Obando-Malolos
Road (No. 369), }McArthor Highway (No. 3) and Manila North
Expressway. But no circular roads have been constructed yet
outside the C-4 (EDSA).

Traffic Conditions

On the northern side of the Valenzuela wunfcipality

(intersecting with C~5 corridor), the ABT was counted in July
1979 as follews:

Existing Road ADT
¥Manila North Expressway 36,600
Halinta-Malinta I.C. (to Novaliches) 9,300
HeArthur Highway 22,300
Calcocan-0Obando (to Halolas) 8,200
Total ) 76,400

ITI-6-1



According to the annual trafffc count for PPBHO in 1976
and 1978, it is considered that the general growth rate per
annum would be 8~10% for these two years in this area. Fig.

I11-3-1 presents the traffic volume on roads of MMA to Bataan

in 1978.

6.1.2 Salfent Peatures of the Project Roads

A,

General

It is apparent that the principal arterial road systens
in many metropolises of the world are able to have the vehicles
running at 60 mph or more in the suburban areas, while lower
speeds of 10-20 vph arée seen in the central business
district (CBD). Metro Manila is no exception to this rule
evidenced by the similar traffic speed in CBD. The roads in
the suburbs are in short of capacity due to the rapid growth of
traffic volure. Frequent congestion occurs on sore sections
of roads outside petropolitan Manila.

The Hanila North Expressway, one of the rost vital
iatercity roads in the Philippines, has the best capability to
reet a traffic demand of more than 30,000 ADT in the northern
corridor up to Angeles. The McArthur Highway, which thus
parallel to the Manila North Expressway, is serving traffic
sirultaneously in the sace corridor, but its service to the
local traffic is far greater than the Manila North Expressway.

The propoéed project roads C-5 and C-6 are linked to these
existing voads in distributing the traffic towards the Coastal
Reoad. At the same tiwe, the proposed roads will serve the

region by providing better road service in the west-east direc-—
tion.

Salient Features of the Coastal Road

The Coastal Road will be part of the entire stretch of
Manila-Bataan Coastal Road, when it is corpleted sore years
from now. At the morent, the Coastal Road included in the
study is not conceived to be part of the coastal road to Bataan.
It should be an exteasion of R-10 which supplerents the
service of both C-5 ard C-6 and should also serve the traffic
generated in the reclaration avea.

Salient Features of the C-5

The €-5 is planned between the reclaiwed land, offshore of
Navotas, to the Manila North Expressway cvossing the Caloocan-
Obando road, MeArthur Highway and other local reads. The sur—
rounding area of the road specifically in Valenzuela has been
woskly urbanized alreadv by the developeent of residential,
warchouse, and factory areas.

IXT-6-2



Accordingly, the C-~5 will have two features of service:

~ Increase the road service in the direct influence zone by
joining it to the existing nelwork. The C-5 will serve
particularly the traffic to and from work, trafflc of
business and work generated in the newly developed urban
area along the C-5. 1This traffic will not be leng trips,
but will be intra-region or intra-zonal short trips; and

- Supplexment the service of McArthur Highway and Mantla
North Expressway for loag distant interuclty traffic by
absorbing some of the traffic to and from MMA.

P. Salient Features of the C-b

The C-6 passes through a less urbanized area. Municipali-
ties are developed around its eastern portion adjacent to
HeArthur Highway and the Manila North Expressway. Its western
portion passes through rice fields and fish pond areas, where
the impact of urbanization of MMA has been quite modest to date.

Therefore, the C-6 will serve mainly for inter-city
traffic as a distributive route to and from MMA for the initial
years after its opening. If the inter-city traffic is diverted
to C-6, then the reduction of traffic on C-5 and the southern
section of Manila North Expressway would be reatized, which
would contribute greatly toward raising the efficlency of
traffic rovement in the diréct influence zone. As geen else-—
where, after the opening of the road, new developrent of
housing and business establishrent areas and other local
developrent will be encouraged and should result in a rapid-
growth of urbanization. As the urbanization of the area
increases, the local traffic demand should be ret by the C-6.

6.1.3 Function of the Project Roads

A. General

The Manila North Expressway running north-south in the
direct influence zone, one of the most vital intér-city recads
in the Philippines, is the highest type of tranSpottation
facility and has the highest design speed. It is also

characterized as the highest trafffc volume corridor and has
the longest trip desires.

In the region, the C-6 could becorme part of a substantial
ulticate outer ring road for Metro Manila within about 30 years
considering the physical limitation of the Meycawayan River and
the speed of regional developrent. From the point of view of
tunctional requirerents and vital connections with the fnter-

city roads, the high type facilities and high design speed
should be provided for the €-6.

111-6-3



The €-5 should have a medium grade of unction between
that of C-6 and C-4, and should be provided with accessibility
to adjacent areas due to the urbanized status of the direct

influence zone,

The Coastal Road shall function fnitially as a principal
arterial road and shall ultimately be a portfon of the eXpress-
way which will comprise the R-10 (from C-2 to C-4), Coastal Road

and the whole of C-6.

Types and Grades Access Control of the Project Roads

The recommended types and the grades of access contyrol of
the Projéct Road based on their functional requirements are as

follows:

(descriptions in brackets indicate the existing

Grade of Access Control

roads):
Road Type of Road
Future Extension Expressway
of the Coastal
Road
The Coastal Road Principal
(C-4 to C-6) Arterial
Road

(rR-10) (Principal
Arterial
Road)

c-6 Expressway

Cc-5 Principal
Arterial
Road

(Cc-4) Principal
Arterial
Road

I11-6-4

Full control of access.

Partial access control with
at-grade crossings, U-turn
allowed conly at licited

rediun openings and entrance
or exit to and fronm the
thoroughfare by seans of

outer separalors for frontage
road vehicles at initial stage.

(Partial control of access).

Full access contrel.

Partial acecess control with
no crossing at grade, U-turn
allowed only at limited
median openings and eatrance
or exit to and from through-
fare by weans of outer
separators for frontage road
vehicles.

{Partial control of access.)



6.2 Study of Alternative Routes

6.2.1 General Study of the Corridors of the Project Roads

Prior to the study of altérnative routes for the Project
Roads, the general study of corridors was made as follows:

A. Corridor of the Coastal Road"

The corridor for the Coastal Read (C-4 to C-6) is
expected to be located offshore or at Inland areas to extend
the R-10 in its general northward direction. Comparative
study ray be required to select the best sub-corridor,

B. Corridor of the C-5

Tue corridor of the C-5 was established by the MPH ia
1971 as the exteasion of Republic¢ Avenie. - The location of C-3,
therefore, would be roughly fixed in compliance with the
above rentioned governcent policy.

C. Corridor of the C-6

Tthe corridor of the (-6 was initially studied and the
location decided at the south end of the Meycawayan river,
based on the following factors:

~ Respective spacings between each circunferential road of
€C-1 through C-6 in Metro Manila Area; and

~ The north limit of reclamation as stated fn Chapter 3 in
Part 1V.

In connection with the respective spacings betweea the
existing and planned circumferential roads, the location of
the sub-corridors of the C-6 are studied as follows:

Generally, trunk roads in the city are located close to
each other within the central business district (CBD) area,

while they are rore spavsely located at the fringes of the
CBD.

khen the location of the initially planned route of the
C-6, at the north of the Meycawayan River, was reviewed with
respect to the location of C-2 through C-5, it was found that
the distance between C-5 and C-6 appeared to be too large.
If the location of the C-6 is roved closer to €-5 as shown by
Alternative B in Fig. 1II-6-1, the developed areas im Obando

and Meycawayan can be fairly well connected to the Coastal
Pad and the Manila North Expressway.

I11-4A-5



LOCATION OF THE PROJECT ROADS

Fig. IN-6-1
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6.2.2 Alternative Route Study

In this study also the field fnvestigations using szerial

photo mosaics to a scale of 1:4,000 were carried out {n detail to
provide a basis for the sclection of the best route for each
Project Road.

A,

Route of the Coastal Road

The Coastal Road is part of a strategic transportation
framework for the coastal area of Metvro Manila together with
Roxes Boulevard, R-10 and the future extension of the Coastal
Road to Bataan.

i) Studied Alterpative Routes

Based on the functions of the Coastal Road afore-—
centioned (See Sub-Section 6.2.1), the alternative routes
were consideved as follows (See Fig. I1I-6-2):

Alternative 1 - Offshore route in the proposed
reclaimed arvea,

Alternative II - 200 o offshore route along the
existing coastal line.

Alternative Il - Inland route located parélle} to
the general topographic features
of the coastal line.

With the aim of preserving the existing fishery
facilities, the other alternative runaing along the

existing shoreline affecting these areas was not con-
sidered.

Comparison of Alternative Routes

e
[
.t

Positive and negative aspects for theseé alternative
routes are studied and sunmarized in Table I1I-6-1.

111-6-7
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Table ITI-6~1 COMPARISON OF ALTERNATIVE ROUTES,

COASTAL ROAD

lternative| Alternative | Alternative |Alternative | Remarks
Item L II It
Social Problems, | Small Small Great
Pestruction of
-Existing
Comnunity!
Design of The Coastal | Sare to the |Desiga of
Coastal Road: Road c¢an be ] Alternative |viaduct
designed as I would be
an at-grade necessary
structure for a con-
for rost of siderable
its length. length of
the Coastal
Road
Cosgtt
Construction Low Comparatively| Very
expensive expensive
- Compensation Low except Sace to the | Very
for Alternative expensive
fisheries I
Land Low " Very
Acquisition expensive
.Base of Easy Easy Difficult
Construction:
‘Environrental Insignifi- Insignifi- Substantiatl
Problers cant cant
during the
construction:

111) Coaclusion

Alternative 111 is not recorszended because it
entails social problemns and the destruction of the

existing community in Havotas area, to the extent that

ivplerentation of the project becormes impossible.

This alternative would involve a large cost for
compensation, land acquisition and construction.

Alternative I1 is also not recoremeanded because it
has less potential for enhancing the regional develop-
rent, corpared with Alternative I because it is an off-
shore causeway.
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Altermative I is therefore recommended as the best
route for the Coastal Road because of the following:

~ The route will not_cahse social problems and wiil
not affect any existing cormunfty;

1t will enhance the value of the reclawmation area)

- Less construction and compensation coést: and

Comparatively easy consrtruction.

B. Route of the C-5 and C-6

1) Basic Study
Prior to the determination of the alteraative
routes for C-5 and C-6, the basic study was conducted in
the sub-corridor based on thé factors listed hereunder:
— Connection with Manila North Expressway;
— Hinimun spacing between connecting roads;
- Land use and cormunity; and

— Existing public facilities and Eajor‘factories.

Connection with Hanila North Expressway

On the existing lanila North Expressway, the minimun
respective spacing between the existing interchanges and
the new interchanges for €-5 and C-6 were deterained
based on the criteria of AASHTO standard, which specifies
a minioun spacing of 1.6 ka (1 wile).

The said AASHTO criteria is set cut on the basis of
safety consideration of weaving, diverging and reerging
zmaneuvers on an expressway as well as good directional
sigaing.

The interchange spacing provided for the existing
and new interchanges on the Manila North Expressway are
as follows:

Interchange or Toll Cate Spacing (ka)

Balintawak toll gafé

| S
New I.C. for C-5 : .
| }— -------- 1.9
Malinta 1.C.
1 _________ 24
“ j -
New 1.C. for -6

} ““““““““ 2-5
Meycawayan 1.C.

111-6-10



i1)

Minitum Spacing for Connecting Roads

The spacing is determined according to the AASHTO
Standard shown in Table I1I-6-2.

Table 111-6-2 SUGGESTED MINIMUM SPACING
BETWEEN CONNECTING ROADS

Type of Highways Minimum Spacing
Freeway one nile
Other Principal Arterisal 1/2 mile
Other Principal Arterial 500 feet
(Central core)

Minor Arterial 400 feet
Collector 300 feet

There are several roads to be c¢rossed by the C-5
and C-6. Awong these roads four (4) roads listed below
are recorcended to have priority connections with the
€C-5 and C-6 on the basis of their importance for the
future voad network after €-5 and C-6 have been con-
structed.

— The Coastal Road;

t

National Highway 369;

HecArthur Highway; and

Manila North Expressway.

" Land use, Cormunity and Existing Public Facilities and

lfajor Factories

Existing land use, and the location of community and
public facilities and major factorles will affect the
alignment of the €C-5 and C-6. Therefore, a detailed
site reconnaissance has been made on the ground based on
1:4000 scale photo mosaies.

Studied Alternative Routes

The location of the altewnative wroutes for the C-5
and C-b are as shown in Fig. I1I-6-2. Since no serious
control Factor was found in the suvb-corrider of the C-6,
only one alternative route has been surveyed along an
ideal voad aligacent.

111-6-11



111) Description of Alternative Routes

C-5 Route

Four alternative foqtes vere studied, Except for the
starting and terminus points the major control peints in
selecting alternative routes are as follows:

Alternative 1

~ Avoid ecrossing a tributary of the Navotas River;
Edge of Mexville Subdivision in Dampalit;
Fil-Hispano Ceramic Inc} and

College Building fn Malinta.

{

{

Alternative I1

~ Avoid crossing a tributary of the Navotas River;
- Edge of Merville Subdivision in Dampalit;

~ Antenna Tower: and

Malinta Intersection and McArthur Highway.
Alternative III
- Avoid crossing a tributary of the Mavotas River;
- Banghulo Intersection;

— Far Fast Advanced School;

~ Distance from the existing intersection on
McArthur Highway; and .

— Biblical Seminary Philippines.

Alternative 1V

- Avoid crossing a tributary of the Navotas River,

)

Athletic Dress Factory;

The existing intersection of Mabini Road extension
~and National Road 369;

- - The existing intersection of McArthur Highway; and
Biblical Seminary Philippines.

!

C—6 Route

Hajor control points in selecting the C-6 route are
listed belowa.

— A branch of Meycawayan River;
- School and church;

E11-6-12



~ Connecting point to McArthur Highway;
~ Connecting pofnt to Manila North Expressway;
— Connecting point to the Coastal Road.

The selected C-6 route is as shown in Fig. II1-6-2.

iv) Comparison of Alternative Routes of the C-5

v)

Positive and negativé aspects of the four alternative
routes studied are surmarized in Table III-6-3.

Interchanges with McArthur Highway for Altermatives
I and II are shown in Appendixes 1-30 and I-31.

Conclusion

C-5 Route

Alternative IV is not recormended because of its
excessive route length and umsvitable aligneent Features.

Alternative III will encounter traffic problems with
twvo existing intersections located closely and large
social problens are expected due to the relocation of a
new subdivision (residential area).

Alternative 11 has good horizontal alignrent but
traffic problems are anticipated at the Malinta Inter-
section (See Appendix 1-31).

As the result of a comparison of the alternative
routes, Alternative I would be recommended as the best
C~5 route based on the reasons listed below:

— Lowest constyuction, land acquisition and
cowpensation costs;
— Easier traffic managecent; and
- Easier construction.
C-6 Route
As peationed before, no serious control point was
found in the sub-corridor of the C-6 as described

below, and therefore the zoute has been selected based on
an ideal read aligarent.

- Fish pond and rice paddy areas are predoninant in
the areas; and

- Developcd areas are linited to about 70 ceter wide
strips along the existing voads.

1311-6-13
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vi) Interchange Spacing

The proposed C€-5 is linked to Manila North Express-
way providing an interchange with toll gates, resulting
in a distance to the existing Malinta interchange at
1.9 ki which is considered to be reasonable fn accordance
with the spacing suggested by AASHTO standard. (See
Table II1-6-2). In common practices the spacing of ap-
proximate 2 km is normal where the surrounding area is
anticipated to be densely urbanized.

However, there will stil} remain a few points to
be clariffed in relation to the aboverentioned new
interchange. They are as follows:

- When the new interchange is provided, it nay accom-
pany the closure of the existing Malinta interchange
to reduce the operation cost of the toll gates;

If the Halinta toll gates ave closed, an approach
road which will run parallel with the Manila North
Expressway should be necessary between the C-5 and
the Malinta-Novaliches Road;

To reflect the abeve changes of the study condition,

traffic flows and traffic cost should be further
studied.

I1I-6-15



CHAPTER 7. PRELIMINARY ENGINEERING

7.1 General

This study 1s concerned with the work undertaken for the prelimi-
nary design for the construction of the Coastal Road and fts Related
Roads (C-5 & C-6), and deals dnly with the engineering aspects of the
project. The economic feasibility of these roads is detalled 1a Chapter
10.

The purpose of the study is to carry out the Prelimivary Engineer-
ing to 3 degree of accuracy that will permit estimatés of principal
quantities for construction with an accuracy of + 20X of the final Quan-
titfes. The principal quantitfes for construction will include embank-
ment, corsnon excavation, base and sub-basé materials, surfacing materi-
als, nupber and 'size of principal dralnage structures, bridges, and
major structures.

 The preliminary engineering design of major bridges and other major
structures also included determination of the approximate span lengths,
types of superstructure, and types of foundations.

Engineering investigations including topographi¢al and soils and
raterials suvrveys were undertaken by the Team. This was accomplished
by hiring local consultants, '

Using as imput the construction cost estimates based on the preli-
ninary engineering design, together with other data and costs, an econo-
nic aralysis was undertaken. In connection with the calculation of the
cost benefit figure, the road project was divided into the Coastal Road,
C-5 and €-6 for each alternative road plan to determine the optinmunm
priorities for staged construction. ¥For those studies and tests which
cover the economic analysis, see Chapter 10 Economic Analysis,

7.2  Basic Data

7.2.1 Aexrial Mosaics

derial photos of the project area flown in 1977, and uofking
nosaies of the area to a scale of 1:4,000 were used in the study
to establish the alignrment of the Project Roads.

71.2,2 Topographical Survey

Topographical Survey and soundings as well as setting out
of the road centerline on the grouad were conducted by Acre Sur-
veying and Developzent aloag the aligament approved by the P
for further preliminary engineering.

[ir-7-1



7.2.3

Profile levels were established at 200 meter fntervals
along the centerline of the proposed roads, these leveling in-
c¢luded the taking of addittonal elevations at top and toe of

slope for fishpond and rice paddy dikes as well as at abrupt
changes in terratn conditions.

Cross-sections were taken at 200 meter intervals along the

‘centerline of the proposed road, and additional cross-sections

were established at abrupt changes in terrain conditions.

Soils and Materfals Survey

The Survey was carried out during July, August and Septen-

ber 1979, as preparatory work, prior to the preliminary engineer-
ing.

The field work and laboratory testing was executed by a
loc¢al consultant, Development and Technology Consultants, Inc.

The study team planned and supervised all the field work and
labdratory. testing,

7.3 Design Standard

7.3.1

Road Design Standards

A, Genera{

Because flat terrain is predoaminant, cajor deviations
fron a comnmon MPH design standard, derived fronm AASHIO
standaxrds is unlikely.

Brief descriptions for each fitem of geometric design
criteria and other standards and the reasons for making
certain rodificatfons to the corzon MPH design standards are
presented below.

B. .Terrain Condition

The entire route of the project roads pass through flat
land or a shallow offshore area.

C. Design Speed

The surnary of surrounding conditions of the Project
Roads is as follows:

Descxiption Conditions

1) Degree of developrent in direct influence zone
Coastal Road Developed reclaiced area
C - 5 Road Hostly developed urban area
C - 6 Road Suburban area
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i1) Design speed of existlng;;elatea roads

Manila Norxth Expressway 120 keo/hr
R -~ 10 64 km/hr
C -4 80 km/hr

The following deésign speed for each Project Road has
beea recommended on the basis of characteristics and func-
tions of the roads described before and the surr0unding con-
ditions shown above:

Road Design Speed

: (Flat Terrain)

Coastal Road 80 kn/hr
c-5 80 kmfhr
C -6 100 km/hr

These spéeds were established to the greatest degree
possible to satisfy the needs of nearly all users throughout
the life timé of the roads, Since the terrain s flat, a

high volume, high speed road can be constructed with reason-
able effort.

P. Right-0f-Way Width

Right-0f-Yay widths assfigned to the project should an-
ticipate all practical future expansions. The widths recom-
vended for the Project Roads are as Follows:

RECOMMENDED RIGHT-OF-WAY WIDTH

: ' Recommended
) Number of Lane Right-0f-YWay
Yroject Reoad {Vltinrate Construction) =~ Width {o)
Coastal Road Through lane - 2x2 lane 70
Frontage road - 2x2? lane
C-5 Same above ) 50
C-0 Same above 70

E. 1lane Width

No modifications are made to the common MPH standard.

The following presents the recorended lane widths for the
Project Roads:

RECOMMENDED LANE WIDTH

'Recomnended‘Lane Hideh

Project Réad {or Throughfare (ml__
Coastal Road o 3.50
C -5 3.50
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F.

Shoulder Widch

The vight shoulder of 2.5 o is adopted for the Coastal
Road and C-5, however this width was reduced to 1.5 m i{n the
developed areas along C-5. A right shoulder width of 3.0 n

is adopted for C-6 based on the Comeon HMPH Standards for an
expressway.

A width of 0.75 m for the Coastal Road and C-5, and a
width of 1.25 m for C-b are adopted for the left shoulder
based on the Cormon MPH Standards.

o Recommended xight and left shoulder widths for the
Project Roads are as follows:

Shoulder Width (m)

Project Road left Right
Coastal Road G.15 2.50
C-5 0.75 2.50 in undeveloped area

1.50 in developed avrea
C -6 1.25 3.00
Median Width

A pedian width of 4.5 is recommended for the Coastal
Road and C-5 to allow for U-turn maneuveriag at limited
redlan openings in order to provide adequate regional
service.

A median width of 7.5 m, however, is adopted for C-6

~ based on the Comzon MPH Standards for eXPressway.

Cross Siope of Pavement

A pavement cross slope of 2.5 percent is recommended
considering bad weather conditions.

Haximum Superelevation

The outside edge 6f the road will be rotated with res-
pect to the inside edge along the horizontal cutrves. In
areas subject to flooding, care must be taken so that the
lowest elevatfon of the readway will maintain the required
freecboard above the water surface.

A lower value of superelevation is recommended to
assure pore comfort to the highway users.

Mioimum Horizontal Radif

The largest radius of curvature compatible with the
topographic conditions should be used whenever possible,
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In view of the relatfively flat predominative' texrain, the
use of larger horizontal radli is recommended for the align-
ment design.

Tables III-7-L and 11I-7-2 present recommended design
criteria as well as the common MPH standaird.

K. Other Road Desfign Flements

1} Frontage Road

" Frontage roads for the Coastal Road and C-5 are
adopted for use by busea and jeepneys and also for
local traffic. A one-way two-lane frontage road is
recopmended on both sides of the thoroughfare in the
developed aveas,

On the other hand no frontage voad will be provided
during the initfal stage In the aréa where the existing
land use is predominently for fishponds and rice
paddies.

A lane width of 6.0 m is adopted to give ample
space for stalled or disabled vehicles.

The interconnection between thorodghfare and

frontage road is made by mean of the opening of an
outer separator,

In contrast with the frontage road mentioned above
the frontage road for C-6 is an independent facflity
for inter-local traffic and is separated from the
expressway.

In view of the undeveloped conditions of the areas
along C-6 and the large investument cost necessary for
the construction, the construction of a frontage road
is not considered in this Project.

However, the future construction of the frontage
read for C-6 is taken in account fn determining the
Right-of-way width to be reserved.

The recommended irontage road design standards are
suzarized below.

RECOXMENDED DESICN STANDARD FOR FRONTAGE ROAD

Traffic Lané Hidth Shoulder in meters
Project Road Managément in peters Left Right
Coastal Road One-way tuo~iane_ 2x3.00 - 0.50
cC-5 One-way two-lane 2x3.00 - 9.50
cC-6 Two-way two-lane 2x3.00 0.75 0.50
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11)

The width of 10 n minfnum o
the Coastal Road and C-

Quter Separations

the future expansion of through lanes.

uter separations for
6 is réecommended considering

A 3.00 o outer separation width for C-5 is recon-
mended to reduce land acquisitfon and compensation costs,

144)

Sidewalk

Sidewalk is provided only in the developed areas,
along with the provisfon of a frontage road, while no
sidewalk will be provided in the area where existing

land use for fish ponds and rice paddies &s predominant
at the initfal stage.

A sidewalk width of 3 n for the Coastal Road and
C-5 and 2 n for the C-6 are recor—ended.

Table T11-7-1 ROAD DESIGN CRITERIA

{Applicable for the Coastal Road and C-5)

: i Recormended Cor=xon PMH
- Item Unit Design Criteria Standard
Design Speed ka/h 80 80 (50 mph)
Reserﬁed R.O.H. Width |wmeter Coastal Road 70 50 or 60
c-5 50
Lane Width weter 3.50 3.50
Shoulﬂer Width: Right |meter 2.50 3.0 (1o £r.)
1.50 1.83 ( 6 ftr.)
Left neter 0.75 0.61 ( 2 £r.)
Hedian Widch Eeter 4.50 .27 (b4 fr.)
Cross Slope of Pavement| 2 2.50 2.50
Type of Pavement - Asphalt concrete Asphalt concrete
& cement concrete & cesent concrete
Maxfmium Supérelevation 4 6 10
Hinimum Radius meter 260 253.9 (833 ft.)
Max{imuo Gradient Z 4 4
Stopping Sight Distance] meter 110 106.7 (350 fr.)
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Minfoum Vertical
Curve Length

In accordance with

Crest Appendixes I-32 and I-33

Sag o
Front;;e Road | meter 6.50 6.50
Sidewalk Width k;;;;;. - 3.00 o -1.83 (-g ft.)
—6uter Separation neter Coastal‘Roadnil;O _ﬁ72.&4 (8 ft.;““——ﬂ

C-5

3.0

Table 11I-7-2 ROAD DESIGN CRITERIA

(Applicable for €-6 Recommended)

item Vit Recomnended Com&On.HPﬂ
Desfgn Criteria Standard
Design Speed ka/h 100 96 {60 mph)
Reserved R.0.W. Width |peter 10
Lane Width ceter B 3.65 3.65 (12 ft.)
Shoulder Width: Right [meter 3.00 3.05 (10 ft.)
Left meter 1.25 1.22-1.83(4-6f¢c.)
Median Width eter |  7.50 7.31 (24 fc.)
Cross Slope Pavemént ) Z 2.50 2.50 _
Type of Pav;;;ntr o - .gﬁﬁsphalt Concrete Asphalt Concrete
& cexent concrete & cement conrcrete
Minicum Radius ‘ggrneter' 450 N 430 (l,ﬁiZ fr.)
Haximum Ggadiént _—'2 3 o 3
Stoppingkggght DiQI;;;; neté;ﬁ migb 144 .8 {475 [t.) i

Minioum Vertical
Curve Length

A

In accordance with
Appendixes 1-32 and I-33

7.25

1.22-3.66(4-22f¢.)

Crest
Sag
- _ — A —_
Frontage Road neter 7.25
Sidewalk Width neter 2.00
Outer Separation mneter

10.45

7.32-12.19
(24-40 fu,)
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7.3.2

7.3.3

71.3.4

L. Summary of Road Design Standards

Tables I1I-7-1 and 1II-7-2 present the recommended
design criterfa applicable for the Project and the correspon-
ding Common PMH Standards., Where feasible, highest values
than the mininum listed in the tables will be utilized.

Pavement Design Standards

The methods for the flexible and rigid pavement design in

the Study is based on the “AASHTO Interim Cuide for Design
of Pavement Structures, 1972",

Bridge Design Standards

The Standard Specifications for Highway Bridges (12th Edi-
tion, 1977), adopted by the American Association of State Highway
and Transportation Officfals (AASHIO) were used as principal
guldeline for the structural design of the bridges. In cases

not covered by these standards, the MPH and Japarese Government
standards were used.

The design live load to be adopted for the design of bridges
will be HS 20-44. The highway live loadings shall consist of

standard trucks and of live loads which are equivalent to truck
trains.

Based on consideration of the poor soil corditions which
exist along the western end of McArthur Highway, it is recomzend-
ed that the scismic coefficient be 0.15 in this preliminary engi-
neering stage and 0.10 for the eastern end of McArthur highway
where the soil conditions are better.

Drainage Criteria

The ratioral rethod with peak flow curves is used for this
study,

, A design storm frequéncy of 50 years is recorsended for
bridges and 25 years for culverts.

‘The recomnended freeboard above design flood levels for
various design flood discharge is presented in Table III1-7-3.

Tabie ITI-7-3 RECOMMENDED FREEBOARD ABOVE DESIGN FLOOD LEVELS

Design Flood Discharge (n3/sec) Freeboard (m)
Smaller than 200 0.6
From 200 to 500 0.8
From 500 to 2,000 1.0
From 2,000 to 5,000 1.2
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7.4  Analysis of Road Capacity

The aﬁalyéis of road capacity was made by using the HIGHWAY CAPAC-
ITY MANUAL 1965, U.S, DEPARTMENT OF COMMERCE, BUREAU QF PUBLIC ROADS and
the “Japan Road Design Standard".

A.. Throughfare Capacity

Thexe are éeveral cases of the staged construction of
Project Roads. Table II1-7-4 summarizes the voad capacity
for each case.

B. TInterchange
i) Ramp Capacity
There ave three kinds of ramp elements as follows:

~ the rapp terminal with a major road;

~ the racp itself: and

- the rawp terminal or at-grade intersection with
ninor reoad. :

Anong these, the ramp capacity will be limited by
its smallest element; generally the capacity of ramp
itself is much larger than those of the others.

The capaeity of 1200 vehicles (PCY)/hourflane was
adopted for the ramp capacity in this project based oan
the HIGHWAY CAPACITY MANUAL.

ii) Determination of the Number of Traffic Lanes at A Toll
Gate of the Manila North Expressway/C-5 or €-6 lInter-

changes

The nuober of traffic lanes to be provided at a
toll gate was determined from the traffic volume (interx-
val of arrival), the service tieme per vehicle, and also
the service level provided {planned length of waiting
queue),

The above.factors were decided based on the Japan
Expressway Publie Corporation DESIGN MANUAL, Vol. 4.

Basic Hourly Traffic Volume {D.H.V.)

D.K.V. = ADF x K x D

where:

ADT Average Daily Traffic¢c vVolume
K : Peak Hour Rate = 10%Z

D : Single Pirection Concentration of
Traffic = 60%
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Service Time Per Vehicle

For one entry - 14 sec.
For one exit ~ § sec.

Service Level
Length of the average walting queue - One vehicle
Based on the above assumed values, the results of

calculation are shown in Table ITI-7~5.

Table III-7-5 HOURLY TRAFFIC VOLUME AND TRAFPFIC LANES

(Hapdling Capacity per Hour)

Average service time

No. of traffic lanes [ 6 sec. 14 sec.
1 300 . 128
2 852 364
3 1,422 609 -
4 1,922 852

5 - 2,580 1,105

6 3,168 1,356

7 3,780 1,617

8 4,368 1,872

The toll plaza facilities to be provided by others
in the year of opening are as follows:

Installation Criteria of Facilities

Facilities ngget Year
" Land for toll plaza 20 years after opening

Earthworks of toll plaza, toll

island, traffic lane pavement, 10 years after opening
toll plaza building

Toll booth and toll receiving
machine 5 years afte# openiag

Based on the above factors and criterfa, the nuaobher
of traffic lanes required for 20 years after opéaning are
shown as follows:

Number of traffic lanes
Interéhange Entrance Exit
Manila Noxrth Exp/ C-5 4 9
Hanila North Exp/ C-6 - 3 5
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i111) Yeaving Section length

According to the HIGHWAY CAPACITY MANUAL, the
length of weaving section was calculated in relation to

the traffic volume and is shown in Appendixes I[-34 and
I-35.

In this calculation, the weaving influence factor
(K = 3) s used for operation of moderate traffic
volumes and sieple weaving.

The number of lanes was calculated by using the
following formula.

N = le + wiz + Vol + V02
Sy
where: N : Number of -lanes
le : Larger weaving volume, VPH
sz ¢ Smaller weaviang volume, VPR
Yo, Vo_ : OQuter flows, VPH
T, 2

SV : Capacity per lane on approach and
exit roadways

K : Weaving influence factor

The length and the number of lanes required for
weaving sections are shown as follows:

REQUIREMENT FOR THE YEAR 2008

Required Nunber of
Weaving Section Length (u) Lanes
Manila North Exp/ C-5
2
C ~ D RAHP 200
Manfila North Exp/ C-6 100 2
F - H RAMP

Intersection Analysis

Both the regional roadway system and the Project Roads
will require planaing of at-grade intersections for initial
stage except for the C-5/McArthur Highway Intersectioa and
SanRoque-Malinta Road intersection.

In the initial stage, the locations of the intersectioas,
which are planned on the Project Reads or on the existing
roads confnected with the on-off rawmps of interchanges, are
1isted in Table I11-7-6.
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Table IT1-7-6 LIST OF INTERSECTIONS (CROSSING ROAD)

—

Interéectioﬂ'on Intersection on

Project Road the Project Road ~ the existing road

Coastal Road | . Arterial street on thg
reclamation block I

2. Arterial street on tﬁé
reclamation block I1I

3. Arterial street on the
rectamation block IV

C-5 4. Hervill Road -

5. Polo-Malabon Road ~
6. National Highway 369 -
7. Polo-Calookan Road -

8. SanRoque-Malinta Road -

9. HcArthur Highway

C-606 10. National Highway
369

1. McArthur Highway

Capacity, speed and safety on most urban arterial streets
depend primarily on the number, type and spacing of the
intexsecting streets. The layout and traffic control devices
used for the at-grade intersections are the key elements for
the safe and efficient operation of the arterfal streets.
Since at-grade intersections play such a vital part in the
vrban Lransportation system, the importance of thefr design
and operation should not be under-egtimated. According to

the traffic demand, all intersections will require contrel
by traffic signals.

Since capacity analysis is one of the most important
considerations in the design of signal-controlled intersec-
tions, the calculaticon of the capacity of each intersection

and the procedure adopted are on the basis of the "Japan Road
Pesign Standard™.

Arong these intersections six intersections were analyzed

(See Appendix I-36) for the year of 1998 (10 years after
opening to traffic),
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Basic Blements

The basic elements used for the analysis of at-
gcade intersections are as follows:

Traffic capacity per lane

Through lanes

1,800 veh(Pcy)/Green

hour

Right-tuin and left~turn lanes = 1,200 veh{PCU)/Creen
hour

Other elements

Peak factor = 107

Percentage of heavy vehicle = 227

(Except the section from McArthur Highway to Manila
North Expressway which is 14.5%)

Rate per direction at peak hour = 60Z

The pattern of Lraffic movements at the intersec-
tions and the volume of traffic on each approach, in-
cluding pedestrians, during cone or more peak periods of
the day are indicative of the type of traffic control
devices necessary, the widths of pavecents required,
including auxiliary lanes, and, where applicable, the
degree of channelization needed to expedite the rovement
of all traffic. The arrangexent of the lanes, traffic
islards, pedestrian crossings and other facilities are
shown as Appendixes 1-37 and 1-38. These are two
important and typical types of intersection.

Description of Intersections

C-5/¥cArthur Highway Intersection

The McArthur Intersection is recomcended to be grade
separatéed and to be widen from the existing two lanes to
a #4-lane carriageway in the initial stage {(1988).

Based on projected traffic volume made in Chapter 3,
the traffic demand (27,230 vehfday) in 1988 exceeds two-
lane capacity (18,000 veh/day). The intersection plan
was nmade for the year 2003 when its traffic derand will
corrxespond to four-lane carriageway capacity.

Substantial improvement for the existing McArthur
Highway is assuced to be limited to a four-lane carriage-
way road due to the existing road side development and
usable space for read extension. If expansion to a six-
lane carrlageway is possible, provision of adequate capac-
ity will be extended for more than 20 years.
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The throughway of the McArthur Highway is designed
to pass under the intersection bridge due to the large
traffic demand even in the inttial stage. ' Except the
improvement work necessary for the intexsectfon, the
cost for the extension from a two~lane to a four-lane
carriagevay will not be included in this project,

Othér Intersections (Traffic¢ Analysis are not shown)

The Mervill road intersection and the arteriasl
street intersection in the reclamation block I will be
grade separated by 1998 to meet traffic demand.

The intersection at the SanRoque-Malinta Road is
grade separated in the initial stage to avoid traffic
congestion due to the adjacent McArthur Highway Inter-
change ramps, :

The intersections in the reclamation blocks 111 and
1V are at-grade within project life due to low traffic
demand.

D. Determination of Nunmber of Throﬁghfare Lanes

Based on the analysis of throughfare capacity, four

lanes are required for the Coastal Road and €-5 in the initial
stage {see Fig. I1i-7-1).

Fig. IIE-7-1 TRAFFIC FLOW YOLUME BY SEGHENT (ROAD PLAN 3)

Traffic volumes in veh/day for two-way

COASTAL ROAD

64,000 e
(4—-%an2) 2008 _ (20 years alter coening?
_L933 _ (10 yrass after opening)
18000 3,938 fopning year)

{2-127¢)

Ao Segrent - C4vC5
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