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PREFACE

in response to the request of the Government of the
Republic of the Philippines, the Government of Japan decided
to conduct a feasibility study on the Metro Manila Quter Major
~ Roads Project {Nosthern Package) and entrusted it to the Japan
International Cooperation Agency (JICA). The JICA sent to the
Philippines a survey team headed by Mr. Hirokazu 1to from
June 1982 to March 1983.

The teamn had discussions with the officials concerned of
the Government of the Philippines on the Project and con-
ducted a field survey in the Philippines. After the team returned
to Japan, further studies were made and the present repost has
been prepared.

| hope that this report will serve for the development of
the Project and contribute to the promotion of friendly rela-
tions between our two countiies,

1 wish to express my deep appreciation 1o the officials con-
cerned of the Goveraraent of the Republic of the Phitippines
for their close cooperation extended to the team.

T Sk At

Keisuke Arita
President
Japan International Cooperation Agency
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SUMMARY AND RECOMMENDATIONS

A. CONCLUSION

The result of the project evaluation shows that the alternative plans considered for the project
ibads are 3l economically feasible; provides a r0ad network that wvould decongest existing
heavily travelled roads; sssists in the developinent of the DIZ into a sound and healthy urban
- area and indirectly contributes to the development of the regional as well as the national econo-
my. '

Originally, there were three {3) slternative plans considered for the project roads. The first is a
conservative plan aiming at the least investment, the second is an extensive rozd development
requiring the biggest amount of investment whilé the third is the intermediate plan of the first
tveo. Due to the financial requirement of the project, the second was discarded and the remaining
two were subdivided into two types, 2 circumferential type of rozd development and the other is
a radial type. As the combinations of Plans ¥ and 2 with different tane numbers and plans A and
B with different priority emphasis either circumferential or radial roads were formulated. The
four alternatives, namely, Alternatives 1(A), 1{B), 2{A) and 2{B), were evaluated economicatly,
tinancially, tealfic impact in the area, and its contribution to the regional and national economy.

Taking into consideration alt the factors mentioned above, Alternative 1(B), when implemented
-would achieve the goals of the project roads equally well as the other plans with lesser burden
on the NCR’s annuat road budget.

FIGURE 1. RECOMMENDED PLAN
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B. RECOMMENDATIONS

Project Roads

a. The project which is in accordance with the road network plan of the NCR and
supportive 1o the strategic development plan of the D12 shoutd be implemented

as early as possible for the much needed acessibility and systematic development
of the area,

b. The project be implemented under Alternative 1(B) which initially requires the

minimum improvement level for the realization of the goals of the project. The
table below summarizes the different stages and phases of the project. '

FTABLE 1  NECESSARY NUMBER OF LANES

NO. OF LANES

ROAD SECTION ~  STAGE1  STAGE 2
PHASE 1 PHASE 2
C-5 _
Republic Avenue — 4 6
Luzon Avenue — 4 6
Katipunan Avenue 6 — 3
C-6 , .
MNDR-Quirino Highway — 2 _ 4
Quirino Highway 10 Don Marizno 4 _ 6
Marcos Avenue

Mindanzo Avenue

North Avenue to C—5 4 S 6

C—5 to General Luis Road 2 - 4

Generat Luis Road to C-6 - 2 4
Visayas Avenue

Elliptical Rozd 1o C--6 4 - 4

c. The design be in accordance with the proposed role and function of the project
roads. The proposed role and function of the project roads are:

C—5 will be a major road that will provide a balanced distribution
of traffic and serves as a spine in the ordeily urbanization of the area,
The design of the different sections of this road should be compalible
with the land use atong its length.



— Katipunan Avenue with severst universities and colieges mixed
with residential areas.

— Luzon Avenue mostly with subdivisions. The proximity of the
New Far Eastern University would attract other institutionsl
uses along its length,

-- Republic Avenue will be an imnportant road that leads 1o Ba-
tasan Pambansa. Aesthetics be a special consideration in the
design of this section of C—5.

C—6 function is the same with that of C--5. The whole length of C—6

project traverses large and small scale subdivisions but psoliferation of
industries is expeeted along its length.

Mindanao and Visayas Avenues belong to 3 secondary major road
providing direct link between the DIZ and the urban centers of Metro
~Manila, Typical fand use along its length are residential houses,

d. The following investment funds be made available for the project implementation:

TABLE 2 INVESTMENT PROGRAM
{(Mitlion pesos, 1982 prices)

- Phaseé ;31698 El’hase 2 Stage 2 :Z::: :f;?:::y :-Iz::raelncy Taxes Total
1984 943 5.66 2.54 1.23 943
1985 8389 1.88 81.60 0.41 83.89
1086 126.80 44.12 71.23 11.45 126.80
1987 136.76 58.84 62.67 15.25 136.76
1988 78.35 59.51 44.12 82.59 11.45 126.80
1989 ' 117.04 51.48 52.21 13.35 117.04
1990 91.36 51.45 26.56 13.34 91.36
1991
1992
1993 7.94 4.76 2.14 1.04 7.94
1994 263 1.58 0.71 0.34 263
1995 186.89 102.43 58.22 26.24 186.89
1996 186.86 10243 6821 26.22 186.86
TOTAL 43523 268.21 38432 468.76 498.68 120.32 1,087.76




The project should be implemented according to the following schedute;

Detailed Engineerinﬁ for Stage 1 1084-1985
Acquisition of Road Right-of Way 19851989
‘Construction of Phase 1 ' 1986-1988
Construction of Phase 2 1289-1990
Detailed Engineering.fér Stage 2 1993-1994
Construction of Stage 2 19951996

fn case there would be a big discrepancy between the projected and the aciual
highway funds of NCR, the phasing and staging of the project be adjusted accord-
ingly. The adjustments be in line with the development trust of the government,
ie.,

*  To decongest the existing major roads in the area, the Mindanao and
Visayas Avenues extensions should be given priority;

To provide a major access to the Batasan Pambansa from the west,
the section of C--5 along the Rebublic Avenue from the MNE to Don
Mariano Marcos Avenue whose ROW has long been acquired will serve
this purpose and at the same time provide the development along the
route.

*  To provide the accessibility need of the expected industsialization on
the fringes of NCR, the C--6 project shou'd be considered,

The emphasss here, is that the projects could be mp!emenled by subdividing the
different phases into several segments for implementation if there would be some
problems in the funding of the project, or Stage 1 could be implemented imme-
diately if it could be accommaodated in the NCR highway budget.

Since land acquisition can be a serious obstacle to road construction in urban
areas, MPWH's close contact with and full coordination of relevant offices of
Quezon City, Caloocan City, and Mun:cupahw of Valenzuela, as well as the
Human Settlements Regulatery Commission, MHS and the Metio Manila Comimis-
sion be maintained to enforce strict control over developmenl activities on and
along the proposed routes of the project roads. '

Acquisition of the full road right-of-way be undef!aken after comp!ehon of the
detaifed engineering.

Financing msuluuons be anticipsted to fund the detailed engmeermg and if
possible, the actual consteuction,



Related Roads

(1)

(2)

{3)

4)

15

 Existing Roads

In view of the difficulty to further widen Quirino Highway, Tandang Sora Avenue,

and General Luis Road due to heavy roadside development, their existing road
spaces be utitized effectively to the fullest extent.

In line with the projected traffic demand, the Don Mariano Marcos Avenue
should be wid_ened to 6-tanes in 1220 and to 8lanes in year 2000 due mainly to
the urbanization of the DIZ including the Batasan Pambansa and the Capito)
Hills Urban Land Refoim Zone Projects.

MNE be upgraded 1o a 6-lane road before year 2000,

Aurora Boutevard, which is one of the most congested toads even if with the

© project, will be difficult to widen due to heavy built.up commercial establish-

ment along the rosd. The road network in the vicinity of Aurosa Blvd, should be
assessed to find how they may complement the capacity of the Boulevared.

North Avenue, which joins with Mindanao Avenue, be upgraded in the future to
its ultimate section within its 30.00 meter right-of-vay.

| New Roads

To maximize the effectiveness ol the project roads as well as efficient use of
reseurces, the construction of the following roads be seriousty considered:

C--56:

Section from MNE to MacArthur Highway

Section from Aurora Boulevard to Rodriguez Avenue
C-86:

Section from the Don Mariano Marcos Avenue eastward

Section from MNE to MacArthur Highway
Republic Avenue:
Section frormn Luzon Aven.ue to Don Mariano Marcos Avenue

Congressional Avenue:



£nd of Congressional Avenue to Visayas Avenue
Luzon Avenue Extension:

Section from Republic Avenue to C-6



€. PROJECT IMPACTS

Traffic Impacts on Other Major Roads

The serious traffic congestion predicted to occur on the existing roads in the years
1989 and 2000, without the project ("Without”” Case), will substantially be improved
by the implementation of this Project {"With” Case). In 1989, the opening year of
Phase 1, Stage 1, the average level of service of the road network “With” and “Without”’
cases are 0.75 and 0.88, respectively. The total length of congested roads in the net-
work without case with V/C ratio more than 1.0 is about 102.3 kitometers compared
to only about 55.7 kilometers with the project. For year 2000, even with the imple-
menlation of other related roads, the average V/C without preject would increase to
1.1, meaning most of the major reads in the DIZ wilt heavily be congested compared
with the project of only 0.89, the road network could still accommodate the traffic
demand in the area. Shown in the tabutation below is the traffic impact of the project.

TABLE 3 TRAFFIC VOLUME

{1,000 PCU/day}

MAJOR ROADS

1989

2000

Without With

Decrease Without With Oecrease

EDSA (C-4)

Tandang Soza
Avenue

Gen. Luis Road
- Qurino Highway
MNE

0&n Mariano
Marcos Avenue

1200 108.2

19.0 169

218 186
38.2 319
761 65.1

129.2 888

11.8  {10%) 165.3 1252 401 (24%}
3.4 (16%) 289 13.7 152 (53%})

3.2 {15%) 26.3 1.2 5.1  (57%)
6.3 (16%) 68.3 38.5 208 (44%})
100 {13%) 119.7 844 363 (29%)

404 {31%) 152.7 986 54.1 (35%)




Developmental Impact

The DIZ is under the strong development pressure, however, devetopment is rather
stagnant in most areas of the DIZ except on the adjacent areas to the existing roads,
due mainly to the problem of accessibility.

The Project Reads, when implemented, will provide direct and even access to most
areas of the DIZ, thereby accelerating the urbanization of the DIZ in a sound and
orderly manner.

Contribution to National and Regional Ecoriomy

The rate of return of the investment of the project roads was estimated at 46.3%.

This return of the investment are from the beneéfits of the project that have either
direct or indirect contribution to the regional and national economy. The direct
impact is the savings in fue! consumption [gasotine and diesel) from the running cost
of the vehicle operating costs. In the Opemng year alone of Phase |, Stage 1 in 1989,

the quantilied savings in fuel consumption is about P104.4 m:ilion P146. 2 million in
1991 and #198.5 miltion in 1997, all in 1982 market price.

In terms of monetary value of the savings in fuel consumption, about 60% of the
value represent the foreign cost. This foreign cost savings could contribute to the in-
ternational trade deficit of the country or dollar outflow of forelgn currency. The
amount of foreagn cost savings in the opening year of Stage 1 would amount to about
U.S. $10.3 miflion and expected 1o increase more than twice aller comp!etlon of
Stage 2 in 1997,



D. SUMMARY

BACKGROUND OF THE PROJECT

The Phlhpplne Governrment has envisaged various Uransport plans to relieve Metro
Manifa of unfavorable traffic conditions suppressing its important functions in the
regional and national économy. These plans, composed of traffic management and
construction of roads, were short or medium range programs to guide transpost in-
vestment operation within a context of rational land use paltern. The imnplementation
of these plans is expected to improve the movement of goods and people in the area

and al the same time promote an orderly land use patlern in accordance with the
development strategy for Metro Manila.

Among the major highways recommended for implementation, the major roads loca-
ted within the inner area {inside Circumferential Road 4 also known as EDSA) are
either completed, under construction or are being programmed for implementation.
The major roads outside EDSA that were given high priority for implementation are
located in the south and north of NCR. The roads in the south were subjected to a
detailed feasibility study in 1980-81 with technical assistance from the Japan interna-
tional Cooperation Agency. In response to another reguest of the Government of the
Philippine (GOP), JICA is again extending technica! assistance for the conduct of the
Feasibility Study for the Metro Manila OQuter Major Roads Project, Northern Package.

THE PROJECT

“ The Study is principally to determine the technical, economic and fmancuat feasibility
of the construction of the following roads:

*  Circumferential Road 5 {C—5) from the Manila North Expressway to Aurora

Boutevard {R--6), via Republic Avenue and Katipunan Avenue, about 15
kilometers in fength.

Circumferential Road 6 {C-6) from the Manila North Expressway to the
Don Mariano Marcos Avenue (R—7), about 2 kitometers in tength.

Mindarao Aveaue from North Avem_:e to Circumferential Road 6 (C-6),
about 9 kilomelers in fength.

¥ Visayas Avenue from Elliptical Road to Circumferential Road 6 (C—6),
about 8 kilometers in length,

Shown in Figure 2 are the project roads including the location of related major inter-
sections.



FIGURE 2. PROJECT ROADS AND RELATED INTERSECTIONS

DEFICIENCIES OF THE PRESENT ROAO NETWORK IN THE D{Z

The road network existing in the DIZ is basically composed of five radial roads: Auro-
ra Boulevard {R--6), Don Mariano Marcos Avenue (R—7), Quirino Highway (R—8},
Manila Noirth Expressway, and MacArthur Highway. Thesé radial roads, functioning
individually due to the absence of major circumferential roads, are presently cross-
connected by Katipunan Aveaue (offering connection between R—6 and R—7), Tan-
dang Sora Avenue (connecting R—7, R—8, and MacArthur Highway), General Luis
Road {connecting R—8, Manila North Expressway, and MacArthur Highway), and C—4
{connecting all radial roads). (See Figure 3)..

The road network in the D12 is inadequate, because no maibr rozds are found in:
*  the areas of approximately 288 square kilometers bounded by Quirinoé High-
vsay, Tandang Sora Avenue, and Don Mariano Marcos Avenue

the area approximately 15.2 square kilometers botdered by ‘lhé Manila
North Expressvay, Tandang Sora Avenue, Quirino Highway, and General
Luis Road; and '

the area appmximate!f ‘19.6 sQuare Kitometers bor_det‘ed by Aurora Boule-
vard, Katipunan Avenue, Don Mariano Marcos Avenue, and the Marikina
River.

$§-10




FIGURE 3. EXISTING ROAD NETWORK IN THE PROJECT AREA
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The essential facility that would promote a sound and orderly urbanization in the
DIZ which is being marked as a land suitable for the sbsorption of future population
increase in the NCR is a well planned and adequate road network. The slow pace of
urbanization in the D2 could be attributed 1o the foltowing:

L 3

Inadequate Major Road Network

‘Major road densities in Quezon City, Caiooczn Cilv, and Valenzuela are as
low as 0.64, 0.38, and 0.56 kilometer per square Kilometer, respectively,
which are alt less than the NCR’s average of 0.72,

Uneven Spread of the Road Network

The area about four {4} kilometers north of C--4 presently __hés a relatively
fine network while the rest of the DIZ could be described 25 an uneven
neiwork.

inadequate Traffic Capacity of Existing Roads

The exisling roads ase closely approaching their traffic capacity limits and
widening of the existing right-of-way to increase their capacity would en-
tail nearly prohibitive amount of time and cost except on some roads which
still have room for improvement within their right-of way width.

Due to these problems, the implementation of the project foads will make
the road network function as a system and at the same time will facilitate
thz urbanization of these areas in a sound and altractive manner.

4, PLANNING FRAMEWORK

1)

Population

The Philippines’ population increased by 6.2 million in five years from the 42,1

million in 1975 to 48.3 miflien in 1980.

NCR is presently industrialized and urbanized offering high employment oppor-
tunities resulting to a population increase of about tv.o million in the past decade
from 3.97 million in 1970 to 4.97 miltion in 1976 to 5.95 million in 1980, with
an annual average increase rate of 4 61% during the first half-decade {1970-1975)
to 3.66% during the second half. In spite of the decreasing growth rate, the ratio
of the NCR population to the national populauon increased from 10.8% in 1970

10 12.3% in 1980.

Based on the popUla;ion census data from 1960 tfd 1980, the Technical Commit-
tee on Population, NCSO has completed in 1982 the forecast up to the year
2030 of national, regional, provincial, and municipal populations.

$-12



2}

3}

The NCSO forecast envisaged a 20-year population Increase of 21.6 million from
the 48.3 miilion in 1980 to 69.2 milfion in the year 2000 {with mid-point popu-
lation of 60.2 million in 19¢0), NCR's poputation Is forecasted to increase by
3.8 million in the same period from 5.9 million in 1980 10 9.7 million in year
2000 {7.9 million in 1890). The population of the Study Asea, on the other hand,
will increase by about one million every five years for a 20-year total of 4.3 mil-

lion from the 6.6 million in 1980 to 10.9 million in year 2000 {89 million in
19980).

The Study Area is divided into five blocks, namely Nosth— 1, where the DIZ is
located, North~2, Manila, East and South. The poputation of Manile Block,
vshere the urbanization has reached saturation, will increase little. North—1
Block will account for 41% {1.75 million) of the estimated total 20-year increase
ot 4.3 million in the Study Area population, and South Block will account for
42% {or 1.79 million) thus, these two blocks will absorb 83% of the future in-
crease in the Study Area population. it follows that priority emphasis for the
development of sociat infrastructure wifl have to be placed on these two blocks.

Economy

The aew Five-Year Development Plan 1983-1887 presents at strategy of self-
sustained economic growah steadily at the projected base of an average 6.5%
annual growth of GNP {1972 constant price}.

The National Capilal 'Regi()n {NCR) which is the seat of the national government
and the key of national economy also pursues 2 sustainable economic growth
alongg with the national Five-Year Plan. NCR, ho'ding an estimated one-eight of
the total population and geaerating some one-third of the total output in 1981,
projects its GRDP to grow at 5.9% per annum for 1983-1987.

Urbanization
a3} NCR Development Strategy

The 1982 CIF Report made the following recommendations on the future
urban growths:

i growth on the plateau to both north and south of the urban area should
be actively supported and encouraged;

ii. growth in the Marikina Valley and the Laguna lowlands should not be
encouraged; and

fii.  urban growth to the northwest in the area of the fishponds should not
be encouraged.
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b}

c)

For the achievement of the recommended goals, the government will have to
make continued efforts to: '

i. actively develop infrastructures in areas where development is to be

encouraged;

ii. accelerate the implementation of projects such as the Government

Center Project, which will substantially contribute to regional develop-
ment; and '

iii. eaforce the Zoning Ordinance for the contral of development activities.

“The development patterns for 1990 and for 2000 v/as studied in the tight of
the NCR development strategy.

Urban Development Pattern for 1990

Development efforts up o 1990 shqi:ld emphasize on North—-1, North-—-2,
and South Blocks, Land demand up to 1930 in North—1 Block can be ade-
quately met within the existing urbanization areas in the Block. The develop-
ment of the fishponds norlhwest of Manila Coastal Margin, Marikina Valley,
and Laguna lowdands should be held back in view of the huge amount of
publi¢ sector investment needed for land improvement, as well as for the
purposz of proteciing fishery and farming aclivities in these areas. Develop-
ment in East Block should be limited to the existing Lungsod Silangan
Project {See Figure 4).

Urban Development Pattern for Year 2000

With continued development loward North--1, Nerth—2 and South Blocks,
and additional land demand of approximately 270 hectares will have to be
met in the East Block. It is anticipated that development efforts up to year
2000 viill have (o be extended towards these directions. Afthough it is highly
possible that East Block will, in view of its proximity to Manila, become
suitable land for urban development, the flooding of the Marikina River
should be controlled and drainage and sewerage facilities developed, feasibi-
lity of developing a self-sufficient urban area, such as that envisaged under
the Lungsod Sitangan Project, should be evaluated. {See Figure 5). '

futute Land Use [n the D12

The future Jand use concepi map of the DIZ has been dravm basically as foltows: -

i}  The map is based on the zoning map set forth by MMC in 1981 and, for
municipalities outside the NCR, the comprehensive development plans
formutated by such municipalities in or sbout 1980 under the guidance
of the MHS; '
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FIGURE 4. EXPANSI

———

(?N PATTERN OF URBAN AREA 1990

=
t
N

=
'

COASTAL MARGIN

] MARIKINA VvALLEY

n

v

MOUNTAINQUS

LAGUHA LOWLAND

[;}
-

J

-~

M. 6,274 ho

)

v
-
t
l

L ey T L OB,

$—-15




i Development plan for the NCR Is assumed to follow the stiategy set
forth by the RQFP angl the CIf;

i) The directions or urban expansion is based on the wban expansion
pattern shown in Figure 6. Given the stight difference in urban growth
directions between 1990 and 2000 and, then, such map is drawn for
1990 assuming that urban areas witl be developed by 1990 in accord-
ance with the 2000 map with some unoccupied pieces of !and still
remaining;

iv} The comprehensive development plans of municipalities outside the
NCR contemplated on fairly large scale industrial development. Since
the development concepts for such municipalities, adjacent to the NCR,
must be in harmony with the development trends of the NCR, indus-
trial sites must be located chiefly aléng the Manita North Expressway;

v) The land use concept map is to rellect the Government Center Project
and the Capitol Hills Urban Land Reform Zone Projects, which will
strongly influence the direction the DIZ is to be developed; and

vi)  The distribution of various fand usés is to be panned to achieve the
development of an urban area in which to worker’s commuiing dis-
tance is minimized.

5. TRANSPORT DEMAND

[}

Present Traffic Characteristics

‘The total traffic moving within, and traffic flowmg in or out of Metro Manila,

averaged to 10,864,000 peison trips per day in 1980, 69. 7% or 7,557 000 person
trips per day, riding on public utility vehlcles folloved by 24.2% or 2,627,000
person trips per day using private cars, 4.6% or 489,000 person trips per day
ulitized the taxi, and 1.5% or 163,000 person trips pér day utilizing trucks. The
indicated high utilization of public utility vehicles weas supporled by the high
service frquency and the tight service networks of § jeepneys and buses. The ma-
jority of person trips per day was generated in the CBD. {Manila}, at 32% of the
total or 3,229,000, followed by Quezon City {20% or 2,062,000), Caloocan City

(7% or 715,000), and Atakati (7% or 707 000}, representing two-thirds of the
total trips.

The highest trip purpose is “going hon-e" with 44%, followed by *’going to school”
with 20% and “going to work’ with 17% and it is noleworthy that students,

whose fare capacity was low represented shout 45% of public utitity vehtcle
Passengers.

Of the road network of NCR, the heaviest traveled road is EDSA {€C-4) with.
40,000 to 80,000 vehicles per day (14 hours traffic count), followed by South
Superhighway (R--3), Magsaysav Boulevard, ﬂlzal Avenue {R--9), each with over
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2}

50,000 vehicles per day. Traffic on Quezon Boulevard, one of the busiest roads
exceeds 50,000 vehicles per day in some sections. These major roads are con-
gested not only during morning and evening peak hours hut also du'ring daytime,

Trip densities in the DIZ showed Cubao and the southern part of Caloocan City

with a high trip density of 500 or more person trips per heclare, Trip densny
distribution in the DIZ generally presents cleasly a concentric nng pattern a:ound
the CBOD with diminishing density as distance from CBD increases.

in the DIZ, farge traffic volumes are observed on the Manila North Expressway,
while the Don Mariano Marcos Avenue has an average of about 30,000 vehicles
per day and Quirine Highway, 18,000. Other trunk soads are counted with heavy
traffic volume of over 10,000 vehicles per day. These trunk roads in the DIZ are
functioning as radial roads connecting the DIZ with Manifa and Cubao. At pre-
sent, there are no circumferential roads in the DIZ, which are essentiat to accom-
modate the increasing ceatripetal teaftic flow into Manifa and Cubao.

Future Traffic Volume

The volume of car and PUV trips generated in the Study Area vas 11,423,000
person trips per day in 1980, and is estimated o increase 1o 16,651,000 and
22,621,000 person lrips per day in 1990 and 2000, respectively, and these growths
coirespond to average annual incress2 rates of 3.8% in the first decade (1980-
1920) and 3.1% in the second decade {1990-2000), the decline being in line with
the decline in population increase rates.

The volume of truck traffic is estimated to increase at 5.8%, the annual average
growth rate of GRDP, from 301,000 person trips per day in 1990 to 536,000 in
2000.

The CBD (Manita} shows the lowest ransport demand growth factor of 1.2 from
1980 to 2000, vhile traffic zones along EDSA located about 8 to 10 kilometers
from the CBD show factors of 1.8 to 2.2, those along C—5, some 195 kilometers
from the CBD and where intensive development is expected, show factors of over
3.0, 2nd the Constitution Rill area, where the Capitol Hifls Uiban Land Reform
Zone Project and other development projects are on-going, shows the factor of
8.1. The further away the taffic zone from the CBD, the higher the growth
factor,

At present, traffic density of the areas along the Project Roads is 30 to 60 person -
trips per hectare, whereas, that of the areas atong EDSA (C--4) is about 270.
In the year 2000, traffic density in the areas atong C—5 will be 140 to 200 person
trips per hectare, which is about 2/3 of the present traffic density in the area
along EDSA. Traffic density in the areas along C—-6 wiill be 106 to 150 person
trips per hectare, which is about 1/2 of the present traflic density in the area
along EDSA.

The share of private cars to the total peison trips fpersons using private cars and/
or public ulitity vehicles), vas estimated to inctease from 255% in 1980 to
33.6% in year 2000 mzinly due to the predicted increase of car oymership which
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has a low transport efficiency. This change in modal split also reflects the degree
of transport efficiency, i.e. to transport 1,000 person Wrips in 1980 requires only
194 peu 10 219 peu in year 2000 or an increase of about 13%, For this reason, the
PUV system should be strengthened to be an efficient transport system thereby

maximizing the use of available road space, or more passengers transported por
unit length of road.

6. 'SELE_CTION OF THE OPTIMUM ROUTE AND FORMULATION OF ALTERNA-
TIVE PLANS

1)

2)

Role and Funciion of the Project Roads
CcC-5

This circumferential road, which will function as a major distributor of traffic,
will substantially contribute to the improvement of traffic condition along C—4,
the most impor tant thoroughfare in the NCR, and al the same time share tralfic
coming from the northern parts of Luzon that are presently using the MNE and
the MacArthur Highway. Locally, it will disteibute teaffic from Quirino Righway
to Mindanao Avenue andfor Visayas Avenue.

C-6

This is the outermost circumferential road of the NCR, whose function and classi-
ficalion are the same with that of C—-5. When constructed, C—6 will distribute
traffic on the Quirino Highway to Mindanao Avenue and/or Visayas Avenue. In
the future, the whole legnth of C—6 will become an important road for connec
tion between satellite cities that wall be developed on the fringes of the NCR.

Mindanao and Visayas Avenue

These roads belong to a secondary major road and their main function is to at-
tract traffic presently using existing congested radial roads via €—5 and C-6.
Also, they will service the generated traffic along its length ang traffic from Qui-
rino Highway to C—4 and/or C-5.

{n addition to their traffic function, the project roads will fuaction as develop-
mental roads. The Project Area presently tacks adequate major roads, and there-
fore, sporadic concentrations of development activities are seen in the areas along

the existing roads. The strong development pressure on the project area, will

necessitate the construction of the project roads to accelerate development of this
afea into an orderly land use,

Selection of Optimunm Route

The major steps used in the establishment of candidate routes up to the selection
of optimum route are described below:
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a)

b)

¢)

d)

Selection of Candidate Routes

Candidate routes were established by first determining the general corridor
of each project road, and within the corridor, control poinis, such as open
areas, existing roads, reserved right-of-way that could be utilized including
those areas that should be avoided, such as schools, churches, commerciat
centers, high densily residential areas, were marked in an aerial photo. From
this map, all possible alignments of each project road were established angd
were screened down to two or three competitive routes (see Figure 7).

Selection of Preferred Roultes

The candidate routes of each project road were evaluated individually vsing
such factors as sociat and environmental |mpacts engineering umpacls dif-
ficulty of implementation and construction cost. One of two of the candi-
date routes wese selected for each project road and are summarized below:

TABLE 4 PREFERRED ROUTES

Project Road Preferred Routes

C-5 A-Y and A-2
C-6 B-1 and C-4
Mindanao Avenue C-2 and C-3
Visayas Avenuse D-1- and D=2

Selection of Alternative Road Networks

The preferred routes were used in the formulation of alternatrv.'e read net-
work pians (See Figure 8).

Selection of Optimum Routes

The result of the evaluation of the eight {8} alternative road network plans
shows that plans 2 and 4 have the highest rating with 88.2 and 83.3 paints,
respectively.

The alignment of C-5 is the only dilference between the two plans. Plan 4
has a more balanced distribution of Circumferential Roads 4, 6 and 6,
while Plan 2, has 3 mote balanced distribution of the overall road netveotk.
The advantages of Plan 2 over Plan 4 are as foliows:



CANDIDATE ROUTES

FIGURE 7.
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3}

* balanced distribution of north-south direction roads Wh_ich would
accelerate a well-balanced development of the area;

most economical plan;
Far Eastern University development plan will not be affected; and
most extensive use of existing roads and reserved right-ofway. -

Plan 2 was selected as the aplimum road network in the area and the pro-
posed atignment of the project roads is summarized as follows: '

TABLE 5  OPTIMUM RDUTE_

Project Road | The Optimum Route
c-5 A1

c—6 B—1) +  (B-4)
Mindanao Avenue c-3 '
Visayas Avenue D--1

Alternative Plans

a)

Policy

Alternative development plans of the recommended optimum routes were
formulated using the following factors:

Type of Pavement
Tygpe of intersections and grade separations

Type of bridge and drainage struclures

Number of Iznes

Phasing of construction
The first three factors were evaluated independently and the result of the
evaluation were used in the formutation of alternative plans, '
The following are the basic policies in the formulation of alternative plans:
“The entite routes of the project roads be constructed in the initial
stage; '

The construction be in two stages with the following type of im-
provements: (1) aims at the achievement of minimum investment
by constructing the minimum number of lanes needed 10 meet
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b}

<}

the traffic demand in each stage, and (2) aims 10 achieve a higher
traffic ef ficie.ncy in the Project Area as a whole by constructing
“slightly more lanes than niceded to meet the demand in each phase;
and that in either alternatives a busfjecpney lane be constructed
in Stage 2 to allow the efficient use of available lanes;

In view of the armount of annual investment aceded for the cons
lruction of the project roads in one stage {Stage 1) the construc-

tion of Stage 1 be divided into two consecutive phases, Phase 1
and Phase 7;

The completion of Stage 2 construction be a1 feast five years after
the completion of Stage 1; and

The upgrading, improvement, or construction of existing or new
refated roads be implemented during the study period on the basis
of the established implementation tiring of the related roads.
(See Figure 9).

Road Network Analysis

The future 1oad network with and without the project roads were estab-
lished. To get an indication of the traffic dermand on the rosd network, a
non-capacity constraint traffic  assignment was undertaken, which allovs
trips to select the shortest route regardless of the actual road capacity for
years 1980, 1920 and 2000, The result of the non-capacily constraint traffic
assigniment for year 2000 without the project roads indicates that:

Quirino Highway, with its present limited capacity, will attract
farge volume of traffic which would require further widening.
This, however, is practically impossible due to the present roadside
development; '

* Tandang Sora Avenue, which is also difficult to widen due to road-
' side development, would be handling traffic more than its capa-
city;

= EDSA or C-4, which is the most imporiant thoroughfzre in Metro
Manita would be handiing traffic more than its capacity; and

*  The vibanization of the DIZ, especially within the Capite! Hills
' Urban tand Reform, would generate traffic which will congest
the Don Mariano Marcos Avenue and Katipunan Avenues,

Number of Lanes
To determine the level of service of the road network, the DIZ was subdi-

vided into several screen lines, The number of 1anes necessary to service the
foture tralfic demand by screen lines includes the proposed widening and
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FIGURE 9. EXPECTED ROAD CONSTRUCTION SCHEDULEL
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improvement of other telated roads excluding the project roads. The re-
maining traffic demand will then be served by the project roads. The esti-
mated traffic volume by screen lines for years 1980, 1980 and 2000 and the
required number of lanes are presented in Toble 6 and Yable 7.

d)  Formulation of Alternative Plans

Based on the road network analysis and the rquired number of fanes on each
screen line, four alternative plans: Alternatives—1 (A}, —1 (B}, —2{A},
and —2 (B) were formutated from two basic plans {Plans—1 and —2) with
different number of lanes and two modifications {Plans —A and —B) as Phase

1 of Stage 1 with different priority emphases. The basic plans are described
as follows.

Plan—1 aims at the least investment by providing the minirum number
of lanes for the project roads just enough to meet the traffic demand.

Plan—2 aims at the achievement of a higher level of service than Plan 1
to attract more traliic from highly congested roads.

Plans—A and —B on the other hand, were established giving different
priority emphases on the implementation of Stage 1. Plans—A and -8B
atre described as foliows:

Plan—A (Priority Emphasis: Circumferential Roads)

The plan aims at the strengtheming of circumferential road functions
in the D12 and the urbanization of areas along Republic and Luzon
Avenues,

Pian—B {Priority Emphasis: Radial Roads)

The plan aims at the strengthening of radial road functions and the ur-
banization of areas along Mindanao Avenue and Visayss Avenue,

[& PRELIMINARY ENGINEERING STUDY

For the preliminary engineering study, particulas care was taken to achieve the folloyw-
ing:

The establishment of appropriate design to conform with the existing road
network and to maintain continuity with related roads;

*  The vertical alignment to follow the existing ground a5 much as possible,
' to provide direct access Lo roadside developments;



TABLE 6 TRAFFIC VOLUME AND NUMBER OF LANES REQUIRED BY SCREEN LINE

~

Traffic {100 vehSf No. of Lanses
Cross Volume day) ) Required No. o!;masoifadmﬂoai
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VABLE 7 TRAFFIC VOLUME AND NUMBER OF LANES REQUIRED BY SCREEN LINE

Tratfic {1000 veh/ No. of Lanes

Cross Voluma  day) Required No. of Lanes of Each Road
Seelion 1020 1990 2000 1980 1920 2000 Naca of Rozs 1280 1959 2000
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ey
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] ¢ Ourino Hgh 5-4 (0 5-4 {3) S-4 (3}
) O O] 3 142 198 7 3 18 vy
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Towi 5—5 iz (1) 28 {25) 34 133}
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The planntng‘sﬁw!d easure that all work accomplished in Stage 1 coutd be
utitized in Stage 2; and

The type of structure, pavement and interchangs to be adopted should be
based on a comparative analysis of the various types.

1) Geomeiric Design Standards

The geomelric design standards of each Project Road were established as shown in
Table 8.

TABLE 8 GEOMETRIC DESIGN STANDARDS

C-5 . MINDANAO
UNIT —prpuBLIc — OTHER C6  VISAYAS
AVENUE SECTIONS . _
Design Speed kph 80 80 80 60
Right-of \Way Width M 50 40-60 - 45 | 38
Lane Width M 350 3.5013,25 350  3.50/3.25
Bus/Jeepney Land Width M 350 325 = 350 3.00
Median Width M 4.00 4.00/2.50 6.00 3.00
Inner Shoulder Width M 0.25 0.25 0.25 0.25
Outer Shoulder Width M 2.00 2.00 2.00 2.00
G W, M o om  os  os
Crosstall of Roadway % 1.5/2.0 1.5/2.0 1.6/2.0 '1.5/2.0
Minimum Radius M 260 260 260 260
Maximum Supecelevatian % 6 G ] 6
tlaximum Gradient % 7 7 7 8
Srivical Length of " 400 400 400 300
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2) Standard Cross-Section

3}

The elements of the cross-sections for the Project Roads are as follows:

—  Lane width shall be 3.5 meters and may be reduced to 3.25 meters
when right-of-way is limited;

—  Jeepney/bus lanes shall be installed in Stage 2 with 2 width of 3.5
melers as a principle {3.0 meters minimum);

—  The inner shoulder shall be 0.25 meter;

- The outer shoulder shall be 2.0 melers or, where jeepney/bus lane is
installed, 0.50 meter. No outer shoulder may be installed when neces-
sary;

—~  The minimum center median and sidewslk width shall be 2.5 meters
and 3.0 meters, respectively; and

—  For phasing of construction work fror Stage 1 through the final stage,
outer lanes {those adjoining the sidewvalk} shall be constructed fisst,

The cross-section of each road at diffesent stages is illustrated in Figure 11.

Intersection

Intersections will be either of the following: {Sze Figure 12).

a)

b}

c)

Grade Separation

Intersections between major roads and intersections between a major road
and a secondary major road will be built at-grade in Stage—1 and vdill be up-
graded to grade separation in Stege—2.

Major At-Grade Intersection

This will allow Uaffic Lo proceed to all ditections (straight, left, and right)
from any of the approach roads. Spacing between these intersectlions are
usually between 500 to 700 meters, with the allowable minimum of 300
meless as a principle.

Minor At-Grade Intersection

Intersections of the Project Roads with ocal roads will be of this type, with

the center median of the Project Road closed 1o discourage crossings and
that the tralfic from the local roads could make right-lura only.
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STANDARD CROSS SECYIONS
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FIGURE 12. LOCATION OF MAJOR INTERSECTIONI}INTER‘QHANGE
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4}

5}

6}

Interchange

Interchanges will be constructed at the intersections of C—5 and C--6 with the
MNE, an access-controlled speedway. A double trumpet is recommended in view
of its lowser construction cost and it conforns with the major teaffic flow.

Pavement Type

After comparing portland cement concrete pavement with asphalt concrete
pavement, the former was s2lected in preference of its lower maintenance re-
quirement over the tower initial investment cost of the Iatter.

Structures

Al structures were designed based on “"Standard Specifications for Highways
and Bridges {12th Edition, 1977} and the latest edition of “Interirn Specifica-
tions for Bridges” released by the American Association of State Highway and
Transportation Officials (AASHTO). Hovever, matters not covered by the AASH-
TO standards were considered based on the standards of the Ministcy of Public
Works and Highways or those used in Japan.

8. ENVIRONMENTAL IMPACT

1)

2)

Prediction and Assessment of the Impacts
The environmental impacts are categorized into pre-construction phase, cons-
truction phase and operation phase. The operation phase is further subdivided

into direct impact and Indirect impact. Figure 13 shows the general environ-
mental impact caused by the implementation of the project roads,

Mitigating Measures
*  Affected Families

For dislocated families, the Government, through the MHS, gives prioti-
ty to those affected families in subdivisions near the area.

* Demolition of alfected structures and facilities

In the demolition of structures and facilities, the Government should
extend assistance in the form of manpower personnel and equipment.
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GENERAL ENVIRONMENTAL IMPACT CAUSED BY MAJOR

URBAN ROAD PROJECT

FIGURE 13.
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Construction Nuisance

The nulsance and inconvenience during censtruction should be signi-
ficantly reduced by introduction of proper construction management
and supervision and adoptlion of proper construction equipment and
methods.

Pollution

Noise pollution from traffic is more eminent than other pollutions. This
pollution could be mitigated by providing space for planting strip. The
land used control thiough the zoning systern is another effective meas
ure and should be introduced along the roads.

Community Cohesiveness

To maintain the cohesiveness of existing communities, traffic safety
devices at strategic poiots, such as pedestrian crossings with toad
markings, traffic signs and signals, and pedestrian overpasses are neces-
sary.

Provisions of utilities and facilities associated with the urbanization
caused by the project roads.

The deemment, a5 well as the private sectos, should join hands in
planning and construction of ulilities and facilities, such as water sup-
ply, electricity, drainage, sewerzage, telecommunication, schools, church-
es, etc., associated with expected urbanization caused by the project
roads.

PROJECT COST

The summary of project ©costs is shown in Table 9.



TABLE 9 SUMMARY OF PROJECT COST

Unit: Million Pesos (May 1982 constant price)

ALTERNATIVE

1 (A) 1 {8) 2 (A)- 2 {B)
STAGE 1
Phase 1
Foreign 209.34 154.62 211.81 167.36
Locsl 286.22 240.82 287.41 247.31
Tax 53.97 39.79 64.55 43.04
Total 54953 43523 593.77 457.71
Phace 2 : .
Foreign 48.23 10224 20.12 13455
Local 53.18 138.53 114.81 154.90
Tax 12.50 26.69 23.36 34.90
Total 153.91 268.21 228.29 3724.35
Sub-Total
Foreign 267.56 254,56 301.93 301.93
Locat 37940 379.40 . 40222 402,22
Tax 66.48 6648 7791 77.91
Total 70344 70344 782.06 782.06
STAGE 2
Foreign 211.20 211.20 20050 200.50
Local 199.2¢ 169.28 % 1_3.24 113.24
Tax 53.84 53.84 51.13 51.13
Total 384.32 384.32 364.87 _ 364.87
GRAND TOTAL
Foreign 468.76 468.76 502.43 6502.43
Local 49868 498.68 51546 51546
Tax 12032 120.32 128.04 129.04
Total 1,087.76 1,087.76 1,14693 1,146.93
10. PROJECT EVALUATION

1}  Economic Analysis
a3} Methodology
The procedures for the quantification of benefits that would accrue from the

implementation of the project vere pauemed'aller the present practice
of the MPWH as incorporated in the “Highvsay Planning Manuat” though
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b))

with some adjustments to suit present conditions in urban area. The quanti-
fied benefits were purely from the savings in traflic costs by comparing the
effectiveness of the road network of the DIZ with or without the project
roads. The project roads involving mostly new construction on a potential
area for urnanization, and their developmental effect were quantified in the
form of traffic costs savings from the genesated traffic,

Traffic Cost

The basic traffic costs, which are defined as the costs incuired by vehicles
vsing roads in good condition, fane width of at least 3.00 meters, flat gra-

dients and minimum roadside friction, were patterned after the present prac-
tice of the MPWH.

The basic traffic costs are presented belovy:

TABLE 10 BASIC TRAFFIC COSTS

. Basic Running Basic Fixed Basic Passen
Veh A

?’.;;{: (}osts Costs Time Costs

_ Vehicle/Km, VehiclefHour VehiclefHour
Light Car 0.9704 1.74 677
Jeepneys 0.6053 9.36 5.62
Large Bus 1.8209 18.70 21.75
Medium Truck 1.6850 i5.19 -

c} Benefits

The construction of the project foads which will complele the major roads
in the DIZ and make the road network function as a system will change the
traffic pattern in the area. When the project roads shall be opened to traffic,

there will be a more balanced utilization of road spaces, i.e., roads that are
presently under utilized will be having more tatlic, the roads that are pre-
sently salurated will experience traffic decongestion and the existing sections
of the project roads will improve their level of service. The beneficiaries of
these effects are:

Teaffic that presently uses the existing sections of the project
roads with and without the project. This traffic will experience
savings in traffic costs due to improved level of service,

T Frallic that will be attracted to the project roads, This traffic will
realize faster travel compared to their old congested and circui-
tous routes.



Traffic that would remain on affected major roads. This traffic
will enjoy the decongestion effect due to the diversion of some
traffic using the existing roads to the project soads.,

d}  Cost-Benefit Analysis

Each of the alternative plans was subjected to economic analysis using the
following assurnptions:

The opportunity cost of capital at 15 percent

*  Benefit ealculation is 20 years after the construction of Phase 1,
Stage 1, '

Shadow price of the foreign component by an additional 18%.

No salvage velue to the road structure alter the study period.

TABLE 11 ECONOMIC EVALUATION

Alernatives Net Present Value B!(} IRR
(P Million) Ratio {Percent)
Pian 1(A) 1,748.2 4.26 44.9
Pian 1{8) 1,720.5 4,35 46.3
Plan 2{A) 1.763.6 410 44 .0
Plan 2(B) 1,741.7 417 452

The tebutation shows that all the Alternative Plans are all economicé"y {easible
The degree of viability of all the plans are practically the same,

e}  Sensitivily Analysis

A sensitivily test was conducted to determine the risk of the project in
terms of the following factors:

1}  Construction Cost {+20%)
2} Traffic Volume {+20%)

3} Construction Cost {220%)
Traffic Volume (—20%)

4) Discount Rates at 12% and 18%
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The result of the sensitivity anslysis shows that the priority ranking of the
project roads are basically the same with that of the results in the economic
evaluation.

2} ' Financial Analysis

a)

b}

c)

Generat

The published planning manuals of MPWH do not specifically set a quide-
line on financial analysis of road investment. The analysis, therefore, tries
to present a flexible schedule for the implementation of the project (as well
3s the on-going, committed and/or programmed projects), taking into con-
sideration the resource capability of the government. The financial require-

ment of the project, which will come from the national infrastructure fund,
will be analyzed veith the folloving preparatory procedures:

* A time series simulation of investment cost:

A possible measurement of financial resources; and

An analytical appraisal of the first two.

This kind of analysis, however, is rather more anafogous to financial prog-
ramming than financial analysis,

Infrastructure Funds of NCR

There are development plans prepared for Metro Manila, composed of the
five-Year Development Plan, 1983-1987 prepared by NEDA, the Regional
Development Framework Plan {RDFP) 1983-1992 and the Capital Invest-
ment Folio {CiF), 1982-1987, both prepared by the Metro Manila Commis-
sion. With the MPWH's Annual Report CY 1979-1281, the Capital Qutlay
of Highway CY 1981-1986, and the 1983-1987 Infrastructure Program, the
NCR financial resources for infrastructure is shown in the Table 12.

Highway Funds {or NCR

MPWH cash allocation for NCR Highﬁrays for 1983-1987 is assumed 1o
increase at the fevel of 14,.3% per annum as disclesed by the Five-Year Plan
in its cash disbursement program for infrastructlure requirement. Beyond
the period of the plan, the ceiling perspective would be drawn within the
frame of GNP, GDP, GDP and NCR GRDP where the high and low estima-
tions are based on the GDP growth ratio and NCR GRDP, respectively, as
shown in the Table 13.



TABLE 12 NCR FINANCIAL RESOURCES FOR INFRASTRUCTURE

{Mistion Pesos}

§ is 1882 Constant Prices

d) Passible Allocation for the Project

1933 1984 1985 _ 1986 1987 19831987

low A 1,970 2,200 2,520 2.840 3,260 12,790

8 1,790 1,810 1,820 1 .940 2,020 9450
High A 3,220 3,750 4,390 5,040 5,900 22,300

B 2,930 3.100 3,300 3,440 3,670 16,440
Average

A 2,585 2,976 3,455 3.940 4,580 17,645

B 2,360 2,455 2,595 2,690 2845 . 12945
Remarks : Als Current Prices

The Table 14 indicates limiled fundsfrequirement vis-avis by alternative
schemes of the project investment ¢ost. A yearly investment requirement is
escalated at 9.5% per annum, as the midpoint of inflation 9% per year esti-
mated in the Five-Year Development Plan 1983-1887 and 0% forecasted in
MMC's CIF for the same period.

Based on the low estimation, no schemes are within the estimated allocation. However, only Plan

1 (B) can stay within the high allocation,

3)

Traftic lenpact

The traffic impzacts of the different alternative plans are basically the same, pro-
viding a road network that would improve the taffic condition in the area. In
year 1988, the proposed opening year of the different alternative plans of Phase i,
Stage 1, the average volume-capacity (V/C} ratio of the road network in the D)2
would improve from 0.88 without Phase 1 to about 0.75. Comparing the diffes-
ent alternatives, Plans 1{8) and 2{8) would provide a more balanced network with
a V/C ratio of 0.51 to 0.86 for the project roads and 0.82 to 1.43 for other relat-
ed roads. Plans 1{A) and 2{A) have high variation in the level of service with 0.39
to 0.91 for the project roads and 0,77 to 1.35 for other related roads, The tralfic
assessment shows that Plan 8 would provide a more balanced road network in

the DIZ.



TABLE 33 CORRELATION OF FUNDS, REQUIREMENT

AND MEWH CASH SUPPORT £OR NCR

MMC OCP November 1982
Metropolitan Manita Capital Investment Folio Study,

Finat Repost. MMC OCP November 1982
MPH Annual Report CY 19791931

MPWH Infrastructure Program CY 1982, September 1981
19383 MPWH Infrastructure Program, NCR
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HIGHWAYS
(Miftion Pesos)
NCR Fund Ns?'?“!:; f::' Highways MPVYH Cash Allocation
YEAR For Infra- Require. Require-
structure 4 ment NCR (In Thousand Pesos)
) ment
: 3 B 3 171,797
1979 ($4/963)
134,713
1980 B - - ($2,265)
207,867
1981 - - - ($2:977)
235,205
1932 - 3.827 201 (53,281
340,000
2 »
1983 595 6,920 458 (54.000)
1984 2975 8,203 817 388,620
1985 3455 8 531 1,139 444 190
1086 3.240 11,050 1,354 Low 507,710 High
1987 4,580 11,911 1,234 Estimate 580,320 Estimate
1288 b 086 13220 1,420 665,970 621,020
1989 5,807 15,892 1,621 760,340 783,190
1890 6,600 18,036 1,842 864,210 884,280
1991 1,385 20211 2,062 266,970 995,200
1992 8,251 22581 2.303 1,080,300 1,116,800
1993 9,181 25,126 2,563 1,202,100 1,250,000
1984 10,192 27,824 2845 1.334,600 1,395,200
_ 1985 11,291 30,901 3,162 1,478,400 1,655 300
1936 12,484 34,166 3,485 1,634,600 1,729,000
1997 13,718 37,708 3,846 1,804 000 1,920,000
1998 15,18% 41,549 4,238 1,288,000 2,128,600
1999 16,219 45,159 4 667 2,189,000 2,355,000
2000 18,368 60,271 5,128 2,405,000 2,602,000
Sources: Regional Development Framework Plan, 1983--1992,



1934
1685
1986
1987
1988
1989
1990
1991
1892
1993
1924
1995
1996

TLowt/  Hight/ Plan 1 (A) 1(8) 2 {A) 2 {8)
39.9 94.6 45 45 5.3 5.3
555 108.2 189 7.7 118.2 108.0
64.9 1236 144 5 118.9 144.9 1226
638 141.3 1548 122.6 156.4 1283
69.8 165.2 163.3 162.1 163.8 166.7
79.7 187.9 74.0 1238 104.7 146.9
906 2129 386 825 722 107.8

126.0 2085 86 8.6 82 8.2
139.8 3324 3.1 3.1 3.0 3.0
154.9 369.4 2748 2748 260.7 260.9
171.3 409.6 303.4 308.4 292.9 292.9

TABLE 14 POSSIBLE ALLOCATION FOR THE PROJECT

Possible Allocation

Requirement

1/ Based on the low estimate of MMC
2/ Based on the high estimate of MPWH

4}

Contribution to Regional Economy

The quantified benefits in the form of vebicle operating costs and passenger Uime
cost have either direct or indirect contribution to the regional and national eco-
nomy. The direct impact is the savings in fuel consumption {gasoline and diesel)
from the running cost of the vehicle operating costs. In 1991, the completion year
of Stage 1, fuel saving would amount to about 204,500 and 210,000 barrels for
Alternatives 1 and 2, respectively. In terms of monetary value of the savings in
fuel consumption, about 60% of the value represents the {oreign cost, This foteign
cost savings could contribute to the inlernational trade deficit of the country or
doltar outflow of foreign currency. The amount of foreign costs savings in the
opening year of Stage 1 would amount to about U.S. $10..3 million and expected
to increase more than twice sfter the completion of Stage 2 in 1999, The table
below shovys the fuel savings of the project by alternative plans.



TABLE 16 FUEL SAVINGS OF THE PROJECT

GASOLINE

PREMIUM DIESEL
YEAR  PLAN o oL o A TOTAL
- - 19,392 101,809 7,265 22606 124415
98 A28 10 (61.085) (45.7)  (14016)  (75,101)
. 15,289 80,271 6472 20133 100404
(96.2) (48,163) (40.7)  (12482)  (60.645)
- 16,956 83,767 6576 20460 104,227
(100.4) (50,260) (41.4)  (12.685)  (62.945)
091 1 21,082 110,679 11,435 35562 146231
(132.6) (66.407) (1.9)  (22042)  (88449)
5 22,341 117,206 11,055 33045 150341
(120.6) (70,378) (69.6)  {20488)  (90,266)
w01 27,928 146,620 16696 51920 198540
(175.7) (87.972) (10500  (32180)  (120,162)
2 29,620 155,503 18,485 57,482 212,985
(186.4) (93,202) (116.3)  (35639)  (128.241)

Q: Ouanl-ily,' Thousand liters {thousand barrels)

A

Amount ; n thousand pesos, 1982 market price
{ )} Foreign portion

From the tabulation, Pizn 2 shows a higher contribution te the national economy.

5} Conclusion

On the basis of the results of the project evaluation, the different alternative plans

could be arranged eccording to their rank on each of the criteria used in the eval-
uation as shown below:

TABLE 16 PRIORITY RANKING OF ALTERNATIVE PLANS

CRITERIA Plan 1(A) 1 (B) 2 (A) 2 (B)
a) Economic

Evaluation 2nd st 4th 3rd
b} Financial

Assessment 3rd 1st 4th 2ad
¢} Traffic

Impact 4th Znd 2d Ist
d} Contribution to

the National 41h 3rd Zngd Ist

Economy




11.

The tabutation shows that Plans 1{B) and 2(B) are the most viable plans for the
project. If the eriteria used were given weights, the most important would bé the
financial assessment, followed closely by the economlic evaluation, then the con-
tribution to the rational economy and the traffic inpact in that order. In the
economic assessment, Plan 1(8) is the first priority, though the other three are
aot far bebind. In terms of financial assessment, only Plan 1(B) satisfies the high
estimates of the annual possible aflocation for the project. Furthermeore, if the
cash flow of the investment up to the completion of Stage 2 in curient prices,
including escalation, were converied to present values using a discount rate of
15%, the present opporlunily cost of capital in the country, Plan 1{8) would be
about £46.7 million less than Plan 2(8). This difference in the total capital invest-
ment could be utilized for other developmental projects. For the last two criteria,
where Plan 2{B) obtained the first priority, Plan 1{B) or the other two remaining
plans would offer basically the same impact as Plan 2(B).

In .view of the above, it could clearly be concluded that Plan 1{B) would provide
the greatest overal impacts (o the region as well as to the nation in general,

PROJECT IMPLEMENTATION
The evaluation of the project roads recommended Alternative t{B), as the most advan-
tageous plan and on this basis, the following is the proposed implementation pIogram.
1)  Detailed Engineering
The detailed engineering design for Stage 1, which will require 16 months, should
be underteken at the earliest possible time, taking into consideration the wulti-
mate stage featuses, to avoid as much as possmle double investment during the
suceeeding stages.
Stage 2 construclion includes widening of roadways as vell as construction of
grade separation at major intersections. Therefore, the grojected traflic demand
in this Study shou!d be re-assessed during the operational phase of Stege 1. Six-
leen-month period will be required to complete the design in this Stage,
The detailed engineesing costs at 1982 price were estimated as follows:
TABLE 17 DETAILFD ENGINEERING COST
Unit: Million Pesos
Foreign Local Tax Total
Stage 1| 71.54 339 1.64 12,57
Stage 2 6.24 2385 i.38 1057




2)

3)

4)

Right-of-Way and Property Acquisition

Since land acquisition can be a serious ohstacle to road construction in urban
areas, MPWH's. close contact with and full coordination with relevant offices of
Quezon City, Caloocan City and Municipality of Valenzusla, as vrell as the Human
Settlements Regulatory Commission, MHS, and the Metro Manila Commission, be
maintained to enforce strict control over the development activities on and along
the proposed routes of the project roads.

The full road right-of way width of the ultimate stage should be acquired in Stage
1. After the limits of the right-of-way had been established during the detailed

engineering phase, land and property acquisition should start for the road sections
included in Plan 1{B).

Estimated cost of land and propesty acquisition were estirnated as follows:

TABLE 18 LAND AND PROPERTY ACQUISITION COST

{1982 Price)

Phase 1 161.50 million pesos
Phase 2 85.44 million pesos
Total 246.94 million pesos

Construction

The Project should be implemented in two {2) stages, namely Stages 1 and 2.
Stage 1 involves the constcuction of the project roads with minimum improve-
ment, & lanes for the Katipunan Avenue and 2 to 4 fanes to the remaining proj-
ects just enough to service the traffic demand in the area for the next five years.
Stage 2 involves the upgrading and widening of the project roads including grade
separation on selecled major intersections.

Stage 1 will be further sub-divided into Phases 1 and 2. In Phase 1, radial roads
will fitst be developed, then the rest of the Project Roads will be constructed in
Phase 2. Immediately after the completion of Phase t, Phase 2 will follows.

Estimated consteuction costs were shown in the TFable 19.
Fund Preparation

a}  Foreign Funds

Financial assistance from a foreign country or an international financing ins-
titution will be necessary. The estimated amounts of foreign loans which are
equivalent to the fozeign curcency component, were shown in the Table 20.
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TABLE 19 CONSTRUCTION COSTS

Mitlion pesos {1982 Price)

FOREIGN

TAX

LOCAL TOTAL
Stage |
Phase 1 128.21 71.94 36.22 ' 246.37
Phase 2 96.73 50.35 26.34 172.42
Sub-Total 234.94 122.29 61.56 418.79
Stage 2 192.16 110.71% 49,71 352.58
YOTAL 427.10 233.00 111.27 - 171.37
TABLE 20 FOREIGN FUND REQUIREMENT
(1882 Price)
i MILLION & {MILLION S}
STAGE 1
Detailed Engineering 754 {0.88)
Phase 1 Construction 138.21 (6.7
Phase 2 Construction 96.73 {1132
Phase 1 Supervision 8.87 {1.04) -
Phase 2 Supervision 6.21 {0.73}
Sub-Tota! 257.56 (30.14}
STAGE 2
Detailed Engineering 6.34 (0.74)
Construction 192.16 {22.48)
Supervision 12.70 {1.49)
Sub-Total 241.20 {z4.71)
GRAND TOTAL 468.76 {54.85)




b} Local Funds

The Government should make available the foliowing local funds to imple-
menlt the Project.

TABLE 21 LOCAL FUND REQUIREMENT

Unit: Million {1982 Price)

LOCAL
CURRENCY TAX TOTAL
COMPONENT
STAGE 1
Phase 1
Detailed Engineering 3.39 1.64 503
Right-of-Way Acquisition 161.50 — 161.50
Construction 7124 36.22 108.16
Supervision 399 1.93 5927
Sub-fotal 24082 32.79 280.61
Phase 2
Right-of-VWay Acquisition 85.44 — 85.44
Construction 50.35 25.34 7568
Supervision 2.19 1.34 4.13
Sub-total 138.658 26.69 165.27
Sub-Total
Detailed Engineesing : 339 1.64 5.03
Right-of Way Acquisition 246.94 — 246.24
Construction 122.29 51.56 183.86
Supervision 6.78 328 10.06
TOTAL 37940 66.48 44588
STAGE 2
Detailed Engineering 285 1.38 4.23
Construction 110.71 49.71 16042
Supervision 5.72 2.75 347
TOTAL 119.28 53.84 173.12
GRAND TOTAL
Detailed Engineering 6.24 302 9726
Right-of Way Acquisition 246.94 — 246.94
Constiuction 233.00 $14.27 344.27
Supervision 1250 6.03 1863
TOTAL 498.68 12032 619.00

5) Implementation Schedule

Based on the previous discussion in this Chapter, the overal implementation
“schedule was developed as shown in Figure 14.

S - 5%



IMPLEMENTATION SCHEDULE

FIGURE 14.

{IDikd THEIT GOGIw NOMUIW

T

LA LT
|

NOILISINDIY MO

&Jtﬁqkr

|
ﬁ

|
|
_
_
|
|

|

]
L

_oﬁwchd

! . L _ 7
Tm.w?_aw.om: £9'T | v6 _ﬁ Tn._@ To_t_ T..mn_ Thon_ om_ou,__mn.ni 206G CTYLOL
_ _ | ! _
" ! ! >
|99'oB1 |-6'98)| 9T | vEL | | _ ! | 4 N v | Z
] 1 e
lzzoz |v2oz | ve0 | vO1 | | ﬁ i _ Xvi > |5
, | -
ltz'ss (2288 | 120 [ vroe ! | | m Ve T .
|8v'201i Cv'201| 9671 | 94w N NOI2¥0S VoOE
. _ | ; PR [w0'L 1 L 1F 66 | |- _ WAL | o -3
" - ] , ; _ T = [
" ,_ _ ! | veer [seet | = | | Xva | 3
; W i m ﬁ 96'92 1 12°2S | 1868 | ﬁ m Wt | Y m
M i _ W | m 9015 [Be'iE | = | Q | | NSIZNO A > s
! P ,m lee'8s | 94'9R1 {08921 69'R8 | CP'C WLOL s "%
* N n
g “ ! ,_ [evrir lezer [ev i L ive |2zt XL = | T
i _ _ lec'zz [£929 [82'12 | 09718 vo'T | ooy | M =
| 7 m _ 7 ﬁ lZize | vRge 3102w {880 | 99 NDI3NOA | T
] I _ _ . _
DE—— | M ﬂ NOISIAYZANS NOILINBLINGD
| £=3DVaS i
: _ A, !
cmta—— * | NOILOANLENGD
w .......43.".. ,ﬁ i ‘
_ | | |
i et , ' YIONI L
\ ,, Toauval 4 A
i
m

ONISZINIOND Q3UVL3T

i
]
|
]

L

1

_ |
_,
|

L661| 9661 | 5661 | v6GI | 266! | 2661 | 1661 ; 066!

]
96! | 0BG

€861

666! _ 886! _ 2861 | 9861

S--52



CHAPTER 1 INTRODUGTION

‘;TABLE OF CONTENTS

Page
B A .-BACKGROUNDOF THe PROJECT e 1
127 OBJECTIVESOF THESTUDY ................ e, l
13 EXECUTIONOFTHESTUDY D S BT
B § 3 1 Ovetall Orgamzatlon of the Study f e et ieesieaaeanaan . 3
DT 15132 SwdvAppréach..._.a-. ...... I 3
14 THE STUDYAREA AND THE DIRECT iNFLUENCE ZONE ........... 1
R :"1.41 SwdyArea R T A Chreenaiee. 11
142 Olfect rnnuenoezone(mzl e 1
1-143 PijectArea.....‘.; ....... i 1

TABLES AND FIGURES
: '__'Z_“rable;i.? 31 Steering Cormmmittes Members .............................. 5
| '."fiTab!e:_' : _' "'Supemsorv Commsueo Membe;s R 6
R fTable_gi ‘Japanese Studv Tesm Members ........ et 7
‘:f 7 Table - Lo¢a| Counterpart Team MEmbers fievenee it et banenanaan 8
Table ) ‘;A Summary of the Studv \‘lork i, et eeeaamawana 10
.ffFigu;e 1 3 2 ;’(m:an orgamzauon of the Study Loo.iiiiiiian, e, 4
" Figure 1322 The Flow of the Feasibility Stady Work ............. SO 9
S Elg;u_rg_‘l.éj—i Mapof%heStudyAreaandDIZ-.;_;\1....' ......... . 12

R



L] ,vﬂ(-
)
.

NG




1.1

1.2

n

2)

CHAPTER 1

INTRODUCTION

'BACKGROUND OF THE PROJECT

The Philippine Government has envisaged various transport plans to relieve Metro
Manila of unfavorsble talfic conditions suppressing its important functions in its
regional and national economy. These plans, vhich are composed of traffic manage-
ment and construclion of roads, were short or medium range programs to guide trans-
port investment operation within a context of rational land use pattern. The imple-
mentation of these plans is expected to improve the movement of goods and people
in the atea and at the same time promote an orderly land use paltern in accordance
with the devélopment strategy for Metro Manifa,

Among the major highways recommended for implementation, the major roads located
within the inner area (inside Circumferential Road 4 also known as EDSA) are either
cornpleted, under consiruction or are being programmed for implementation. The
major roads outside EDSA that were given high priorily for implementation are the

“"Metro Manila Outer Major Roads Projects™. The roads south of EDSA were subjected

to a delailed feasibility study in 1980-1981 by the Ministiy of Public Works and
Highways {MPWH] with technical assistance from the Japan International Cooperation
Agency (JICA) ealitled “Metro Manila Outer Major Roads Project, Southern Package””.
In response to another request of the Government of the Philippines (GOP), MCA is
again extending technical assistance for the conduct of the Feasibility Study for the
Metro Manila Quter Major Roads Project, Nosthern Package.

OBJECTIVES OF THE STUDY

The Study aims principally to determine the technical, economic and financial feasi-
bility of the construction of the roads included in the Northern Package in accordance
with the accepted standards of internationa! financing institutions. The Study will
include the following roads and their related intersections:

Project Roads:

Circumferential Road 5 {C--5) from the Manita North Expressway in Torres Bugalion,
Valenzuela to Auvrora Boulevaid {R—6), in Quezon City via Republic Avenue and
Katipunan Avenue, about 15 kitometers in length.

Circumferential Road 6 (C-6) from the Manila North Expressway in Meyeauayan,
Bulacan to the Don Mariano Marcos Avenue (R—7), in Quezon City, about 12 kilome-
ters in length,



3)

4)

1

2)

3)

4)

Mindanao Avenue from North Avenue in Ouezon City to Circumferential Road 6

(C-86), about @ kilometess in length.

Visayas Avenue from Elliptical Road in Quezon City to Csrcumferenhat Road 6 (C~6}

about 8 kilometers in length,

Intersections:

Along Circumferential Rozd 6 {C-5)

3)
b}
c)
d)
e}

f)

Msnila North Expressway
Mindanad Avenue

Quirino Highway

Visayas Avenue

Don Marizno Marcos Avenue
Aurora Boulevard -

Along Gircumferential Rozd 6 {C—6)

a)

b} .

c)
@
e)

Manifa North Expressway
Mindanao Avénue

Quirino Highway

Visayas Avenue

Don Mariano Marcos Avenue

Along Mindanao Avenue

a) Tandang Sora Aveaue
b} North Avenue

Along Visayas Avenue
a) Tandang Sora Avenue
b) Efliptical Road
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1.3.1

13.2

1)
2}
3}
4}
5)
6}
7
8}

EXECUTION OF THE STUDY
Overall Organization of the Study

The Study was undertaken by a Team composed of a Japanese Consultant from JICA
and the Counterpart members from the Urban Road Projects Office of the Ministry of
Public Works and Highways {MPWH). The Study Team was quided by an Inter-agency
Steering Committee of the GOP and the Supervisory Committee of the GQJ. The

~ Steering Comimittee members are not only from MPWH but also from the Ministry of

Human Settlements, Ministry of Transporlation and Communications, Metro Manila
Commission and Quézon City.

Most of the work for the Study was done in the Philippines up to the completion of
the Draft Final Report, while the preparation of the Final Report was done in Japan
based upon the comments of the Steering and the Supervisoty Committees on the
Draft Final Report, The rationale for the fonger stay of the Japanese Consultants
in the Phifippines is to enable the transter of technology from the Japanese Consultants
{o the focal Counterpart Team

Members ’of the Steering Cdmmiltée, the Supervisory Commitice, the Japanese and
their Local Counterpart Study Team are listed in Figure 1.3--1 and Table $.3—1 to
1.3-4. '

Study Approach

General Procedure

“The general procedure to achieve the objective of the Study based on the agreed terms

of‘_referenoe between the JICA mission and the Philippine side in February 1982 is
illustrated in the flow diagram shown in Figure 1.3-2 and brielly discussed in Table
1.3-5. The following aré the principal activities of the Study:

Futun;: Framework and Land Use Plan
Traffic Analysis

© Establishment of Candidate Routes and Selection of Alternative Road Network

Peeliminary Design

Impact Study on the Social and Natural Environment
Evaluation of the Project :

Financiat Analysis

Prepatation of Implersentation Program



OVERALL ORGANIZATION OF THE $TUDY

FIGURE 1.3--1
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TABLE 133 - STEERING COMMITTEE MEMBERS

Chalrman : Teodoro T. Encarnacion Assistant Minister for Planning,
Ministry of Public Works and Highways

Member : Nathaniel Von Einseidel Commissioner for Planning,
: Metro Manifa Commission

Member ; Jose R. Valdecadias Assistant Minister,

Ministry of Transpoi(ation and
Communications

Member : Exequiel Gumayan Chief, Planning Sesvice,
Ministry of Public Works 2nd Highways

Member Rosalio Mallonga Director, Buieau of Design,
Ministry of Public Works and Highwrays

Member : Teodoro T, Gultierrez Project Manager V,
Urban Road Projects Office,
Ministry of Public Werks and Highvrays

Member : Christine Reyes Peroject Manager,
Ministry of Human Settlements
Member : Gerardo Magat Project Manager,
- Office of the Mayor;
Quezon City
Member : Tateo Ashimi JICA Consultant,

Planning and Project
Oevelopment Office,
Ministry of Public Works and Highways



Chairman

Member

Member

Member

Member

Coordinator

TABLE 13--2

SUPERVISORY COMMITTEE MEMBERS

-

Hideaki Araki

Shinichi Ishikawa

Shigeaki Matsubara

Tetsuro Nagsse

Takaaki Nanbu

Gou Nishibe

Senior Engineer of the City Planning
Division, City Bureav,
Ministry of Construction {MOC}

Pianning Officer of the General Affairs
Division, :
Pianning Bureau, MOC

Deputy Director of the
Urban Renewal Division,
City Bureau, MOC

Deputy Director of the
International Affaies Division,
Planning Bureau, MOC

Director of the Road

Maintenance Section,

Road Division, Horukiku

Regional Construction Bureau, MOC

Development Suivey Division,

Social Development Cooperation
Oepartment,

Japan International Cooperation Agency



Team Leader

Team Member
Team Member
Team Member

Team Member

Teamn Member

Team Member

Team Member

Team Member

Team Member

TABL E_!.3~3 JAPANESE S_TUDY TEAMMEMBERS

Hirokazu fto

: Shigeru lwama
Mitsuo Hatakeyama
Kenji Funaki

: Masaaki O hashi

Nobuho Sone

Kouichi Kaneko

Takashi Yoshikawa

Tsuneo Kobuchi

Kazuhiro Hasegawa

Project Manager
Chief Planner
Road Planner
Traffic Planner

Transportation Economist/
Project Evatuator

Urban Planner

Region Economist/
Environmentalist

Road Stwructure Planner/
Hydrologist

Scils and Materials
Engineer

Traftic Planner and
Systemn Analyst



TABLE 13-4

LOCAL COUNTERPART TEAM MEMBERS

Tearn Leader:

Team Member:
Team Member:
Team Member:
Feam Member:
Team Member:
Team Member:
Team Member:

Support Stall;

Administrative Staff:

Godofredo Z. Galano
Elisa P. Joson

Rodollo Z. Setdeﬁa
Linda M. Templo
Carlota V. Contreras
fAalaquias L. Santos
Bieavenida A. Firmalino

Carlos Rodriguez

Pautino B. Baditlo
Luz 8. Barnachea
Eden N. Abecilla
Benilda S. Belen
Nora Q. Samantifa
Alfredo R. Reyes

8ibiano D. Calanog

Enya A Bacani
Oscar G. Tatlonghari
Efren M. Mindo
Avelina V. Acorda

Fe Alcsla

Project Manager
Highway Engineer
Construction Engineer
Environmental Specialist
Economist

Yraffic Planner

Urban Planner

Structural Engineer

Civil Engineer

Civil Engincer
Technical Researcher
Technical Researcher
Draftsman
Draftsman

Draftsman

Administrative Officer §l
Supplies Officer

Senior Storekeeper
Supervising Cletk |

Janitress

The technology transfer was achieved through the on-job trainings and periodical meelings
between the Japanese staff and the focal counterpart staff.



SIBILITY STUDY WORK

FIGURE 1.3-2 THE FLOW OF THE FEA
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THE STUDY AREA AND THE DIREGT INFLUENCE ZONE

‘Study Ares

The Study Area is defined s the area in which

1)  Socio-economic activities are linked with the project roads.
2)  Locations of developmental projects are related with the project roads.

3) Traffic demand distsibution is affected by the project roads.

Yhe project roads, generally located in Quezon City, where rapid urbanization is

~ taking place, will not only form part of the radial and circumferential road network

in the National Czpital Region {NCR) but viil also serve Bulzcan and Rizal Provinees.

Thus, the Study Area is defined 10 cover the entire of the NCR and seven {7) munici-
palities in Bulacan Province and five {5) in Rizal Province. These cities and munici-
palities are all within the 30kilometer radius from Manila Cily, the major Central
Business District of NCR. (See Figure 1.4—1) )

Direct Infloence Zone {(D1Z)

The Direct Influence Zone {DIZ} is defined as the area where the socio-economic
aclivities and traffic demand arfe directly influenced by the Project Roads. The DIZ
was studied more in detait than the rest of the Study Area. Am:ordmgly, the land use
plan was formulated and subdivided into smal!er traifn: zones,

The criteria for the establishment of the DIZ are as follows: -
1}  The municipality or the city where the Project Roads are located;

2) The municipality or the city where the socio-economic activities and traffic
demand ate direcUly influenced by the Project Roads; and

3} The municipality or the cily whete the land use andfor the development plans are
strongly tinked with the Project Roads.

The 012, which wés defined based on the above criteria, i$ composed of two (2)
cities and six (6) municipalities, namely, Quezon City, Caloocan City, Marikina,
Valenzuela, Navotas, Malabon, Meycauayan and Marilzo. {See Figure 1 4—1)

Project Area

The project ares is defined as the area along the project roads whose developments are
directly dependent on the existence of the pro;ect bounded by MNE, FDSA, Aurora
Boulevard, Marikina River and C—6,

- 1% -
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