3.3

3.3.1

3.3.2

Land Use
Basic Policy

A land use plan must conform to the planning objectives with regard to the popu-
lation, mdustry, and the feature of the SUb]ECt city and be formulated so as to enable
healthy and cultural urban life and to promote the city’s functional activities, taking
into full account the natural, social, and economical potentials and constraints of the
city. As such, the plan should have a planning intent of its own with regard to the pro-
cess of the city's development and a vision about the final state of the city upon the
completion of development.

In this view, the future socio-economic framework of Davao City be such that the
Project Area is depended upon for the cultivation of urban industries which will sup-
port the future population increase in the City. The urban industries will chiefly be
manufacturing, commercial, and business. industrial development must be accomplished
with due consideration to its harmony with other urban activities and to the preserva-
tion of healthy environment. Thus, the land use plan must support the development of
a viable economy, the stable supply of emp'!oyment opportunities and the expansion
and upgrading of various public services -- particularly transport and public utility
supply.

In non-Project Area, on the other hand, the productivity of its key industry—
agriculture--should be improved for the formation of a sound rural area. Also impor-
tant will be the strengthening of communication and linkage of Calinan and Mintal of
non-Project Area, where urban development is planned, with the Project Area.

Thus, in this Sub-Chapter, urban development patterns will be studied in the light
of the future socio-economic framework for Davao, land demand in commensuration
with the framework will be estimated, and optimum land use plan will be formulated
in terms of a master plan and area development plans. Furthermore, development
strategies and schedule for the realization of the land use plan will also be identified
in this Sub-Chapter. '

Urban Devet'opment Pattern

(1} Alternative Patterns

In view of the past urban development process, natural conditions, and ihe
future socio-economic framework, the following three urban development pat-
terns are conceivable for the Project Area (see Figure 3.2 for their conceptual
mode! diagrams}:

Alternative A: Mono Center Development

This is to plan for the external expansion of Poblacion, thereby containing
urbanization to as compact an area as possible.

Alternative B: Belt Shape Development

This is to plan for a homogeneous geographical Spread of urbanization into
a belt shape along the major trunk road which will traverse the Project Area in
north-south direction and along other major roads running in parallel thereto.
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Alternative C: Multi-Center Deve!opment

This is to plan for the priority emphasis on the accumulatlon of social capi-
tals at a number of strategic points selected for development into urban cores,
thereby preventing hoth an excessive urban density and an excessive dispersion of
investment, ' -

Of these alternative development pqtterns the monor*enter pattern -of Alter-
native A aims at a high accumuhtton of invesiments through the efficient use of
land space and will be the easiest to be aclueved because it will be a continuation
in the same path of development as before. However, the resultant over-crowdmg
will at the same time bring about the deterloratton of hvnng ‘environment and
traffic congesnon Also, this’ pattern will nelther help an even distribution of dev-
elopment effects throughout the Project Area, nor will _it ‘achieve the desirable -
segregation between commercial, industrial, and residential land uses.

‘Type-A s
Mono-Center  Development Pattern

Type-B
Beli - Shape Development Patiern

P e

Type - C
Multi - Center Development Pattern

LEGEND:

@ — Mojor Urbon  Core

@ — Secondery’ Urban Corg

— Urbanized = Area

- - Concentrollon. of Population ond
Economtc Actwmes

Figure 3.2 Alternatives of Urban DeveIOpment Pattern for the Prolect Area
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{(2)

The pattern of Alternative B will be advantageous in that it will afford the
freedom of site selection for various facilities and the formation of a pleasant
living environment, although huge amounts of investment will be necessary in the
development of public facilities and the promotion of rational land use in order
to disperse various functions throughout the Project Area. In view of the present-
iy low level of social capital accumulation in the Project Area, however, attempts
to accomplish evenly spread development can result in an excessive dispersion of
investments with a consequential low investment efficiency.

Therefore, the multi-center develbpment under Alternative C remains as the
desirable pattern, after the elimination of the first two patterns. This multi-center
development pattern can be understood as an eclectic pattern or a transitional
patiern in the process of development from mono-center to an ultimate belt
shape development of the Project Area.

Developiment Bases

For the purpose of developing several urban cores in conformity with this
multi-center development pattern, a several development strategic bases or lodg-
ment points which will become the urban core must be selected, together with
the establishment of their sphere of influence. This selection is accorplished
through the review of:

a}  Present population distribution

b) Travel pattern

c)  Present land use

d) Existing development projects

Presently, the most densely populated is Poblacion with approximately 120
persons per hectare. Qutside Poblacion, densely poptilated barangays are Buna-
wan, Tibungco, Matina Crossing, Bucana, Talomo, and Ma-a in Talomo Block,
and Crossing Bayabas, and Toril in Tpri! Block.
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POBLACION DISTRICT

PROJECT  AREA @

SCALE 11 100,000

-Figure 33 Population Distribution in 1879

The Person-Trip Survey revealed that the great majority of commuting
{office, school), business, and shopping trips are attracted to Poblacion. Of trips
'endmg outside Poblac;on relatively large in quantn‘y are ''to qfflce trips attrac-
ted to Tibungco, Panacan, and Sasa, "'to school’ trips to Sasa and Toril, business
trips. to Panacan, Sasa, and Toril, and shopping trips to Sasa and Tonl Thus,
candidates for development base, seen from travel pattern, are Tibungco, Pana-
. can, Sasa and Toril, in addition to Poblacion.

In the:aspect of the pr_esen't land use situation,’ thelargest urban accumula-
tion is seen in, of course,‘ Poblacion. An urban éore, through small, has been
formed in Toril. Also in Bucana, which is adjacent to Poblacion, the development
of Ecoland has been making progress. A large number of factories are located in
Tibungco, Panacan, and Sasa, all- -along the Davac Guif, which are becoming
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industrial areas. In Talomo, a small core is now being formed near the junction
of MeArthur Highway and the road leading to Calinan. Thus, development which
may lead to the formation of a full urban core inaddition to Poblacion, is obrzrved
at several locations.

As for the existing development projects, areas subject to such projects
(Sasa Wharf Expansion, industrial Estate’ Construction, Housing Estate Construc-
tion, Ecoland Development, and Government Agencies Buiiding Construction)
are very likely candidates for development bases. Particularly, the areas where
industrial estates will be constructed will become important bases, that is, Sasa,
Panacan, Bunawan, and Toril, as planned by Davao authorities.

As a result of the foregoing review and the consideration of the future socio-
economic framework, it is proposed that the Project Area be divided into the
following six blocks: Bunawan, Panacan, Buhangin, Poblacion, Talomo, and
Toril with their base cores and the areas of influence as shown in Table 3.18 and
illustrated in Figure 3.4.

Table 3.18 Biock and Barangay

Block Barangay Area (ha)
| Lasang, San Isidro, Bunawan _
{BUNAWAN) Mazhayag, Tibungco, Acasia 3,100
ik ilang, Panacan, Sasa, Mudiang,
{(PANACAN) Communal 3,600
H
(BUHANGIN) Pampanga, Buhangin, Cabantian 2,200
v .
{POBLACION) Agdao, Bucana, Poblacion . 2,100
V.
(TALOMO) Ma-a, Matina Pangi, Matina
Crossing, Matina Aplaya, Talomo, _

_ Catalunan Grande, Catalunan Pequefio 4100
Vi Bago Gallera, Baliok, Dumoy, '
{TORIL) Lubogan, Crossing Bayabas, Toril,

. Daliao, Fagel Lizada 3,000

TOTAL - 18,100

The future land use plan is to aim at the development of separate fairly
self-sufficient urban functions in each of these blocks with organic finkage with
Poblacion through the development of road network between these urban cores
and the mother core in Poblacion.
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(3)

Biock Population

The distribution of popuiatton to each block can be accomphshed by a
number of methods, including past trend method and the method of estimation
separately by natural increase and social increase of population. However, such
methods, in themselves, fall short of reflecting the planning intent. Therefore,
the results of estimation by the following four methods will be adjusted in view
of the characteristics of each block, the trend of development, and the space of
developable land and also in the light of the socio-economic framework, in accom-
plishing the TEQUIer population distribution. In the process of estimation by said
four methods using appropriate equations, however, the populations of blocks I,
iV, and V, which, together, function as a unified area, are to be processed togeth-
er as one population and, then, the estimated population is to be broken down to
each of the Blocks 1}, 1V, and V.

METHOD I:  Estimation by using the average annual increase rate reglstered
during the period of 1970 to 1279.

METHOD |): Estimation by using the average annual increase rate registered
during the period of 1975 to 1879.

METHOD 111: Method whereby social increase of population is se_parated from
: natural increase and allocated to each block by the papulation
distribution ratio of the block

METHOD iV: Method whereby social increase of population is separated from
natural increase and allocated to each block by the proportionate
ratio of its land areal size.

Tabte 3.19 The Result by Each Case

Block No. _ Case | Case §| Case 1l Case IV
i 66,000 66,000 67,000 101,000
73 (74) (7.4) (11.2)
I 99,000 83,000 77,000 95,000
(11.0) (9.2) (8,6 : {10.6)
HE+IV+V 640,000 ' 659,000 652,000 581,000
(71.1) (73.2) - (724) (64.8)
Vi 95,000 92,000 104,000 123,000
_ {10.6) ©{10.2) - (11.6) ' (13.6)
TOTAL 900,000 900,000 900,000 900,000
{100.0) {100.0) {100.0) (100.0) -

Source : DCUTCLUS
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Inasmuch as the above methods |, il, and [11 are based on the past trend of
a kind, population distribution by these methods would. result in concentration
of about 70% of the Project Area population and about 50% of social increase
in three blocks, Blocks t1, 1V and V. Such would be the case of ‘mono-center
development However, Multi- Center development anticipates a greater dispersion
of popula‘non throughout the Pro;eot Area, Therefore the result of the four-
method estimation is adjusted as follows:

a. The closed population (present populatlon + natural increase} is ob-
tained for each block, to which social increase is allocated under pol cy
decision.

b. = Allocated to Blocks I, 1V, and Vv, togeth'er, is 30% of total social
increase. . E - ' '

c. . Between Blocks | and' 1, which are both o[anned as urban areas with
an emphaSls on mdustnallzetron a slightly greater social increase is
allocated to the latter, WhICh already tias some accumulation of indus-

 tries and which present a better,mt_mg_ conditions than the former.

. .d. . Block VI, which aiready shows a formation of-an urban core and,
therefore, can develop independently from Poblacion, is to absorb a
greater social increase than W|Ii Blocks | and 1.

- The result of the above undertaklngs are summarized in Table 3.20, That is,

. population distribution to Blocks 1, 1, and V1 are 110,000, 130,000, and 120,000
- respectively, while 540,000 or about-60% of the total Project Area population is

“distributed to Blocks [, 1V, and V, together. Then, the 540,000 is dl_st_ributed to

each of Blocks IlI, IV, and V in consideration of the developable land space and
the future population densny in gach of them. Population for each barangay
{C zone) which is necessary for the purpose of traffic demand forecast, is shown
in Volume "IV 4.1.

Table 3.20 Distribution of Population by Block

BLOCK
Year : T — .
I 1 ' L] v .V Vi TOTAL
1900 .~ 45,000 60,000 66,000 225,000 125,000 70,000 590,000
(7.6) - {10.2) (1.00 "~ {(38.1) {21.2) (1.9 {100.0}:
110,000 = - 130,000 110,000 250,000 180,000 120000  900.000
2000

{122y  (14.5) {12.2) {278} :,(20.0)_ 0 (133) (100.0).

Figures in Parenthesis show share.

Source :

PCUTCLUS
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3.3.3

Land Demand

Necessary prior to the formulation of a future land use plan for the Project Area
is the rough estimation of future land demand, that is, to know how much of land
must be developed in view of the future socio-economic framework. Most important in
order to make sure that a future popuiation of 900,00 will be accommodated and a
future labor force of 324,000 will be employed is that ample sizes ‘of commercial,
industrial, and residential land be secured through development.

Thus, necessary sizes of commercial, industrial, and residential land have been
estimated using the standard unit values established for each such land uses {see Table
3.21), with reference to the average land size per unit of population and average popu-
lation per unit of land as calculated for each such land uses by the Ministry of Human
Settlement. The result of this gstimation is as follows:

i) The required size of commercial land is estimated at 900 hectares.

ii) Assuming an allocation of labor force to tight, medium, and heavy industries
at the proportions of 50: 30: 20, as the future industriat structure, the sizes
of land- required is estimated at 155 hectares for light industries, 275 hec-
ares for medium industries, and 300 hectares for heavy industries, for a total
iand of 730 hectares. '

iiiy Excluding from the total population those who will live in dual-purpose
buildings (storehouses in commercial areas and factory-houses in industrial
areas) and those who will live in agricultural areas, the remaining future
population is allocated to low density housing areas, medium density, and
high density at the proportions of 15: 35: 50 with reference to the popula-
tion distribution by income levels. Then, the required sizes of residential
land are estimated at 1,720 hectares for low density housing, 2,410 hectares
for medium density, and 1,580 hectares for high density, for a total of
5,720 hectares. For the above exclusion, the commercial area residents are
estimated at the rate of 200 persons per hectare, and the industrial area
residenis, at the rate of 100 persons per hectare of light industry area, 40
persons per hectare of medium industry -area, and no night population in
heavy industry area.

Thus, the total size of required commercial, industrial, and residential areas is
estimated at 7,3b0 hectares,

In addition, public use land and open spaces are necessary. However, land require-
ment for such purposes may not be determined based on an average value per unit of
certain criterion but must be decided per policy planning. Therefore, it is proposed
that an additional 510 hectares be developed for use as athletic fields, academic towns,
gevernment agencies buildings, and other public use land, and 1,840 hectares of coastal
areas and flood areas of rivers be used for green belts, recreational areas, and open spa-
ces for other purposes. ' :

A grand total of 9,700'hec_tares, or about one-half of the entire Project Area, is to
be developed. Of the remaining one-half, about 2,400 hectares is non-developable
rivers and hills, and about 6,000 hectares is to remain agricultural land. It is recommen-
ded that this size of agricultural land be retained intact for the preservation of natural
environment;
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3.3.4

Table 3.21 _Planning Unit for Land Requirement

Land lise _ Unit
Residential _
Low Density 65 personsfhectares
" Medium Density 100 persons/hectares
High Density 200 persons/hectares
Commercial 1 hectare/1,000 population
Industry :
Light Industry 200 workers/hectares
Medium Industry 70 workers/hectares
Heavy industry 40 workers/hectares

Source: ~ Ministry of Human Settlements

Table 3.22 Current and Future Land Use

1979 3 . 2000

Area {ha.) . % - Area (ha.) %
Residential 2,549 (14) 5,720 (32)
Commercial 283 {1 900 { B)
Industrial - 322 {2) 730 { 4)
Institutional 202 (1) 510 {3).
Open Space - 160 (1) 1,840 (10)
Others 14,584 (81) - 8,400 - {48)
Total 18,100 {100) 18,100 {100}

Source: DCUTCIUS Team

Land Use Plan

(1}

Overall Land Use

- Based on the above estimated size of total land requirement, land use plan is
developed for the entire Project Area, by various land uses, in conformity with
the characteristics of ¢ach block, the topographical condition$ of the Area, and
the trend of urban development, as well as in coherence with the socio-economic

framework.

The following are the fundamental concepis which underlie the overall land
use plan. '
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industrial Land

industrial land tends to occur along national or other trunk road for the
cohvenience of motor vehicle access, near a port for transportation conve-
nience, or near a river for the sase of draining-all relatively lowlands. Also,
low price makes a piece of land suitable for industrial use. That which will
meet these conditions in the Project Area will be the land along Davao-
Agusan Road and Davao-Cotabato Road. In fact, area from Panacan to Sasa
along Davao-Agusan Road already has a number of industries located. it is
expected that Panacan area in Block I will become the top industrial area
in the Project Area in view of the closeness to a port, the ease of securing
land, and the ease of obtaining labor. In Block |, Bunawan on Davao Gulf
would be suitable for an industrial area. llang in the northmost part of the
Project Area is believed unsuitable for industrial use, because of a large
number of fish cultivation ponds which exist there, and Tibungco is too
close to the industrial area in Block . CPDO of Davao City has a definite
plan for the development of an industrial area in Bunawan. In Block V1, Da-
liao and nearby Daliao as well as Fage!, Lizada, are to be industrial areas.
in Daliao, the industrial estate project {about 30 hectares) is currently being
executed by the Export Processing Zone Authority. Land necessary for the
future extension of this industrial estate is to be sought for in Fagel and
Lizada. In addition, the expansion of the existing industrial areas is con- '
ceivable in Agdao, Ma-a, and Matina Apiaya. The development of a meet
processing industry is planned near Ma-a bridge. Room for development
still remains in these areas, except.in Matina Aplaya.

The classification of these industrial areas into light, medium, and hea-
vy industries, the number of workers estimated for each of them, and the
necessary fand -space for each of them, as calculated based on the average

‘value per unit, are presented in the table below,

Table 3.23 industrial Area and Employment

. Light Medium Heavy
industry Industry industry Tetal
Employ- Area Employ-  Area Employ-  Area Employ- Area
Block Barangay ment {ha.} ment {ha.) ment {ha.) ment {ha.})
| Bunawan 6,000 30 2,000 30 4,000 100 12,000 160
" Panakan . 8,000 40 9,000 130° 6,000 150 23,000 320
it Sasa — — - - 2,000 50 2,000 50
v Agdac 8,060 40 2,000 30 - - 10,000 70
VvV  Maa 3,000 15 1,000 15 - - 4,000 30
' Matina ' . L
) Aplaya 2,000 10 - — - — 2,000 10
Vvl  Daliao - - 2,000 30 - - 2,000 30
Vi Fagel
Lizada 4,000 20 3,000 40 — — 7,000 60
Total

31,000 165 19,000 275 12,000 300 62,000 730

Source: DCUTCLUS
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i)

Commercaal Land

Three kinds of commercial land are consadered central commercial
land which will serve the entire Project Area, sub-central commercial land

which will serve each block, and local commercial tand which will serve

neighborhood community. Poblacion, which is and will continue to be the
commercial and business center of not only Davao City, but also of the en-
tire Mindanao Island, is the central commercial tand.

In Poblacion, it is apparent from the present stéte of land use that the
existing CBD will further develop along San Pedro Street, C.M Recto Ave-
nue, R. Magsaysay Avenue, and E. Quirino Avenue. However, in view of the
future land demand, it is expected that a more vigorous develo;jment of a
new CBD will occur in the south of E. Quirino Avenue, up to M. Quezon
Boulevard. Besides, Poblac:lon as the future commercial and-business center
of Mindanao, will require, in addition to said existing CBD, another modern
and highly efficient CBD with a highef level of land use specialization. Thus,
the area along M. Roxas Avenue from the M. Boxas/E. Quirino Intersection,
as the central traffic corg, up to M. Quezon Boulevard is recommended for

~ the development of this new. CBD, where all kinds of offices be located for

a very high business efficiency, supported by business and tourist hotels,
restaurants, and other service facilities. .

Another CBD is to be developed in Block 1V, namely in Ecoland of
Bucana, which will become important for sharing a part of Poblacion’s func-
tions and, thus, will become an urban sub-center. 'ln Ecoland, concehtrated
is people travelling to Poblac:on and traffic congestlon and other urban
problems have been gradually surfacing. Therefore, Davao City authorities
are now making efforts for the development of Ecoland

To be established in each block are a block’s central commer(:ial land
and local comimercial areas for the supply of datly necessities to the ne:gh-
borhood residents. The block’s central commercial fand is to be located in
the central part of each block, namely, Bunawan in Block 1, Panacan in
Block 11, Talomo in Block V, and Toril-in Block Vi, which is very close to
and is under the strong influence of Poblacion.

A local commermal area’is to be established at the _center of each
barangay. to serve the community around it. Also, a Ipcal-commermal area
is to be established near the consolidated government building in Baliok.

The total commercial jand of 900 hectares is aflocated to each of these
three kinds of commercial land in proporticn to day popu'la'tion of each
Biock provided that altocation to Poblacion is ad;usted in conmderatton of
the mtensny of its influence, as presented in Table 3. 24 '
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Table 3.24 Commercial Area by Block

{Hectares).
Biock Area - ~ Commercial Center
| 80 Bunawan
I 80 Panakan
N 20 -
\Y) 540 . Poblacion, Bucana
vV 70 Talomo
Vi 110 Tori
Total g00

Source: DCUTCLUS

iii) Residential Land
Hitly suburban areas with a favorable topegraphy and environment is
usually considered suitable for residential land. The external expansion of
housing areas in-the environs of the existing urban areas is to be tolerated to
some extent, but sprawling must be controlled. Housing land equipped with
roads, water supply and drainage facilities, parks and schools to meet the
residential district development standard must be developed and supplied.

Residential land should be clearly segregated from other land uses in
order that a desirable living environment be secured. For instance, houses
and industries should not be allowed to coexist in the same neighborhood
area. Rather, they should be separated from each other, and the housing land
be shielded from the indusirial land by a green belt or other appropriate
open space. Even if to do so is-impaossible, it should be at least contrived so
as to locate the kind of light industries which do not emit poliution as buffer
between the two.

Scenic coastal and hillside areas should be utilized for the development
of environment-minded housing areas. '

In view of the above, the following practical distribution of housing
land in each block is recommended.

In Block 1, where the Bunawan seaside area is utilized as industrial
area, housing land should be distributed in the area surrounding the commer-
cial land on the northwest of Davao-Agusan Road. In addition, housing areas
should be located -around commercial areas of 'llang and Tibungco. These
housing areas should be classified into low density, medium density, and
high density areas. The areas closest to a commercial land should be high
density housing area, and the area surrounding the high density housing area
should be medium density, and that surmun'ding' the medium density, low
density housing area. This is because the utilization value is the highest
of the land closest 1o commercial area.
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fn Block Il, housing: area is to be developed centering around the
industrial and commercial areas of Panacan on the north of the'PhlIippine-
Japan Frlendshlp Highway, whlch is relatlvely hitly and is believed suitable
for this purpose. A housing area is to be developed also around the airport
land, provided that care shouid be used so as that the houses will be insulat-
ed from noises by a buffer zone,

Almost all of the entire a’r_ea of Block 11}, which is close to Pobiacion, is
to be used as residential area. The area on the north of the Philippine-Japan
Friendship Highway in Buhangin is rich -in moderate undulation and is
believed a relatively fine housing land In fact, the Panorama S‘ubdivision'
is now under construction in this area. Further development will be possible
in this area, in response ‘to the future demand increase. An airport land
exists also in Block 111, and in the development of housing area around i,

the instaltation of an effective buffer zone between the two should not be
neglected.

tn Block 1V, which is practicatly all developed, the future task will be
to elevate the land utilization efficiericy rather than areal expansion. In other
words, the area on the north of E. Quirino Avenue should be developed into
a high dens:ty housing area, whereas, area up to the Friendship Highway be
developed as a medium density housing area. Both Agdao and Bucana should
be developed as medium densny housing areas.

Block V serves, as does Block 1tl, as residential area for Poblacion.: A
number of housing estate development projects are being tmplemented in
Block V. This Block has a large land area and much room remains for future
development, but the future task will be to avoid random or haphazard dev-
elopment and to achieve concentrated development under plan. Areas-along
Ma-a Road, which is close to Poblacion, and the area near the commercial

- land of Talomo should be developed into'a high density housing areas. All
other land is to be medium or low density housing areas. The area north of
the Phil!pplne -Japan Friendship Highway and Shrine, Hill between this
Highway and Ma-a Road are considered topographically unsuitable for
housing purposes and, therfore, should be reserved as scenic natural area.

in Block Vi, hngh density housmg areas are to be distributed around the
commercial area of Toril. This Block accurs on the maderate slope suited to
agricutture on the Iower extension of the outskirt of Mt. Apo. Therefore,
only medium and low density housing areas of a. hlgh quality . should be
- developed at a I|m_|_ted number of locations. The scenic coastal area in this
Block, as seen in Block V, sheuld be developed into a high value housing
area with ample open spaces between houses. ' o

The size of residential land in each block is calculated by deductmg the
night populat;ons of commercial, industrial, and agricuttural land from the
total block population, by allocating the balance of population thus arrived
as to low density, medium density, and high densnty housing areas, and, by
dlwdmg the allocated populations by the average iand use unit value. The
result of this calculation is presented in the table below.
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Table 3.256 _ Residential Area by Block

: {hectares)

-Block L.ow Density Medium Density High Density Total
1 200 - 310 220 730

] 240 360 ' 260 860

11 250 370 260 880
v — 380 490 880
\ 690 660 260 1,610
Vi 210 320 230 . 760
Total 1,580 2410 1,720 5,720

Source: DCUTCLUS

iv)

Public Land

Public land is that which is used for as the sites of government buildings
and educational institutions. Public land should be distributed so as 10 assure
that local inhabitants are wel! served. A large number of government agencies
are concentrated in Poblacion, Which is the administrative center of Davao
City. However, Davao City authorities are planning to build a consolidated
government building in Baliok, into which the regional offices of central
government agencies will be gathered, in order that public service to inhabi-
tants will be improved. -

Educational facilities include schools and ancillary facilities. Primary
and high school land is to be secured in each barangay. While colleges and
universities are currently concentrated in and around deiacion, the securing
of land for new colleges and universities, as will become necessary in res-
ponse to the increase of students, will be very difficult in or around Pobla-
cion. To avoid this difficulty and also to secure a better educational environ-
ment, new cotleges and universities are to be constructed away from Pobia-
cion. The aggregate size of colleges and unwers:t:es must he large enough to
accommodate the future increase in the number of students, namely, the
estimated 45,000 students in the year 2000 less the current number of

28,700, for an increment of 16,300. Based on the Ministry of Hurnan Settle-
ment's standard of 1,800 students per college and the land of 17 hectares per
college, nine additional colieges with a land requirement of 150 hectares will
be needed by the year 2000. In order to offer better distributed educational
opportunltles to the residents, academic towns will be developed in Tibung-
co and Talomo, with the Iand space of 80 hectares and 70 hectares, respec-
“tively. :

For the better physmal development of youths and for the attainment
of unity and fr:endshlp among local mhabitants through Sports a consolidat-
ed sports ground/stadlum is to be established together with park in the vici-
nity of the junction of Ma-a Road and the Phlllpplne -Japan Friendship
Highway. .
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v)

The Davao Gulf Masterpian, formulated by the Philippine Port Authori-
ty, recommends the upgrading of Sasa Whaif and Sta. Ana Pier and the cons-
fruction of new port at_Panabo,-i:ogether with the recommendation to relo-
caté, toward the airport, Davao-Agusan Road in 'ord_er to provide ample
space for the expansion of Sasa Wharf facilities. In view of the limited cargo
handling capability due to the fact that the access road runs t'hrough adown-
town area and that the hinterland is small, Sta. Ana Pier, which currently
serves domestic passengers and cargo, will, in the future, be dedicated for
use as a passenger port. In addition, new ports can become necessary in
Panacan and _Tor_il,' depending on the future progress of industrial estate
development projects and on the kind ‘of industries which will be located in
those estates, but it is fikely that those ports, if established, will be establish-
ed as private ports. ' '

Open Spaces

Any urban space not occupied by a building - whether it be a park,
plaza, golf links, river, seashore, or whatever — is referred to as open space.
For the purpose of this Study, airport land is included in 6pen space. The
larger the total open spaces, which provide for the refreshment of the in-
habitants, the better. '

In the Project Area, the existing open spaces include R. Magsaysay
Park and two other parks, San Pedro Memorial Cemetery and four other
cemeteries, Apo Country Club and two other golf courses, and F. Bangoy
Airport, for a total land space of about 160 hectares, which is still inade-
quate to fully satisfy the recreational needs of the inhabitants. Therefore,
efforts should be made for the creation of more open spaces.

Likely, candidates for additional desirable open spaces are the Tollow-
ing. First, the coastal area in Bucana, which is close to CBD in Poblacion,
is believed an ideal candidate Tor open space to serve the recreational need of
the citizens, Shrine Hill in Ma-a commanding a wonderful view of the Davao-
Gulf, Samal Island, and Mt. 'Apo, which is already intended for use as a park, |
should be fully developed as a scenic park. *

The coastal area from Talomo to Daliao, which is already crowded by
families on weekends, is suited for development as a recreational land. Also
recommended is ihe devel_bpment of parks on the flood areas of the Davao
River and Tafomo River. Unusually river flood area is left unutilized, but st is
desirable that adequate dam/embankment be construcied. and such areas,
together with adjacent areas, be used as parks. '

As for the aiport, there is no practical plans for the utilization of such
land for recreational purposes. The expansion of F. Bangoy Airport’is now
under feasibility study by the Ministry of Transportation and Communica-
tion, with regard to airports, attention should be paid to the matter of noise
and future increase in the number of passengers and the volume of air cargo.
A!though the inhabitants in the F. Bangoy Airport 'are_a have no_t much
complained about noise, that which is caused by midnight flights can later
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hecome an issue. The greater the buffer zone between airport and residential
area the smaller the noise problem. In addition, future economic develop-
ment and increased communication with foreign countries will result in
increases in passenger and cargo, necessitating the expansion of the airport,
Therefore, as large a land space as possible should be retained for better insu-
lation and future expansion.

Land use in 1990 is to be established based on the review of program
for the implementation of each development project, although it is funda-
mentally the mid-point between the existing fand use and land use in the
year 2000, inasmuch as it is desirable that development will be achieved
with pure continuity until the land use planned for 2000 will be realized.
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Conceptual Plan for Area Development

The DCUTCLUS development images of each of the'foitowing four areas

will be explained in detail — the four areas which are believed most important for
regional development within the framework of the overall land use plan for the
entire Project Area:

i}

¢ M. Roxas Avenue Area

® Bucana Istand Area

s Panacan Industrial Estate Area
° AcademicATowns

M. Roxas Avenue Area

M. Roxas Avenus, whlch runs through the middle of Poblamon and the
vicinity area, is io be posmoned as the: central business district of the Project
Area. It should be desirable that this area be deve!oped as the new CBD of
not anly the Project Area but also of the entire Mmdanao Island, because the -
absence of a strong central ‘business district in the area which is the case
presently can discourage’ the future development of Davao City into a metro-
polis, thereby inactivating energy for the development of surrounding re-
gions. Therefore, the development of this areas is expected to ignite to "ex-
plosive” development of Poblacion. C

The facilities to be sited in_this new CBD will include the offices of
various kinds of business enterprises, banks, shopping centers, restaUrants
hotels, and urban type (apartment) houses. In the future, when NI Roxas
Avenue will be lined with modern buildings on both sides, it should be
closed to motor vehicles and dedicated to pedestrlans with the instailation
of green belts, kiosks, and various facilities for the people’s resting and
refreshment. Then, access to the roadside buildings is to be made from either
E. Jacinto Street of A. Mabini Extension (which sandwich the M. Roxas
Avenue area). A central traffic core with 'ci'ty bus -and PUJ terminals, taxi
loading/unloading zones, and taxi pool and parking lits, which will become
the traffic symbol of Davao City, is to be established at the M. Roxas Ave-

nue/E. Quirino Avenue Intersection. In these terminals, pedestrian flow path

and vehicle flow path are to be separated as much as possible in order to
achieve the safety of pedestrians.

The following: points should be borne in mind in the -devetopr'nent '6f
this new CBD :

» Because residential houses now exlst on both sides of. M Roxas
Avenue, the construction of urban type {apartment) houses should
be mcorporated in and made a part of the program of CBD develop‘
ment.

® Because a large number of bmldlngs aiready exist in the area where
the traffic core is to be developed, the area should be ' "redeveloped”
(through the urban redevelopment scheme explained in Chapter 10).

e Although M. Roxas Avenue is to be uitimately ctosed to motor
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vehicles, it must be still opened to vehicles during the process of

development.
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Bucana Island Area

The swampy area (the old previous channel of the Davao River) extend-
ing from M. Quezon Boulevard to Davao Gulf is full of squatters, and the
current state of land use must be said unhealthy. Therefore, it is recom-
mended that this area be made subject to a comprehensive development
including the reclamation of land to create a substantial size of land near
Poblacion and the clearance ot squatters

This area, which will become the symbol of Davao City along with
M. Roxas Avenue Area, is of a strategrc importance to urban development
in the Project Aréa. The contemplated land uses and facilities to be located
are as follows:

Table_3.26 Zorringe_f Bucana Island

Zone : Faclhtles E Area (ha)
1. Administrative/ . City Hall, Governmental Buildings
Culture/Educational Cufture Center Muslem a
: - Concert Hall, _Librery
2. Business Office Buﬂdmgs ' 7
3. Sports ' ' '-Stadlum Tennls court, 8
Basketball Court,
-Swimming Pool
4, Park. Recreation Park, Plaza, Open Space 55
5. Terminal PUJ/Taxi Terminal o 1
6. Housing . Low Cost Houses 70
TOTAL : : _ 150

The points to be borne’ iprmind-'in the developmenf of this area are as
follows: o o L _
® The huge quantity of soil needed fer the iand reclamation is to be
supplled through the dredgmg of ‘the Davao River. and with the
~ soil cuttings to be: produced in housmg land. development

s For the purpose of acquiring land for publtc use, it will be desrrable
that, in addmon to the presently utilized method of negotiated
purchases land re-ad;ustment scheme (see Chapter 10) be’ utilized.

& High density housmg area shouid be developed on Bucana Island for
the. reiocatron of squatters, and the land opened after clearing squat-
ters should be used as-a pubhc space. :

e |n view. of the. presently limited space available in Poblacion for
recreational purposes of the crtlzens recreatronal parks shouid be
* established along the coastal line.
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fii) Panakan Area o
Of a number of industria) estates planned in the Project Area, the estate
to be developed in Panakan is believed to have a high poténtial_from the fol-
lowing reasons: o '

e A relatively heavy accumulation of industfies:'already exists,

® The estate will be close to Sasa Wharf

o The acquisition of land in the inland area is éasy

¢ NEDA has a plan of developing an industrial estate in Panakan. _

It is recommended .that a commercial area be established adjacent to

this industrial estate, which will not only serve as the commercial center of
Block 11 but will also provide the service of distribution/marketing of the
products of the estate. ' o ' '

The following will be the future task to be performed in connection.

with the development of Panakan Avea: o '
' e An industrial survey to select optimum' types of industries for
" locating in the industrial estate. _ o | _

o The: establishment of as large a buffer zone between houses and
_industries as possible, when 'determihing the factory locations;
'should this be impossible, the distribution of light industries for’

insulation between houses and heavier industries. - R

e The early acquisi‘tion"of industrial land in the inland side of Davao-

Agusan Road. ' L ' .

- NORTHERN ' DIVERSION ROAD .
L I -

| DAVAG-AGUSAH ROAD

o,
.’.0.3:.0,0.0" o"o‘o:o.:.::o’o:c'oc . r
? CRHRS I

JNDUSTRIAL PORT AREA

RESIDENTIAL AREA B HEAVY L INOUSTRY
COMMERCIAL AREA MEDIUM  INDUSTRY

"OPEN $PACE B wienr wousTRY
DISTRIBUTION CENTER o )

Figure 3.8 Panakan Industrial Estate Development



iv) - Academic Towns

It is recommended that academic towns be developed in Tibungco and
Talomo in order to accommodate the future. increases in the number of
students and for the purpose of developing human resources to support the
future industries in Davao City. The reason why these town are to he estab-
lished outside Poblacion is because the securing of needed land and the
maintenance of a desirable educational environment will become difficult in
Poblacion. Therefore, these towns are to be developed to accommodate the
entire future increment of students.

The major components of the academic town will be colleges and var-
ious research faboratories. Ancillary facilities will include houses for the
faculty members, research staff, and other employees, as well as a shopping
center catering far life's daily necessities,

It is believed appropriate to characterize the academic town in Tibung-
co, which occurs at the midpoint between Panacan and Bunawan Industrial
Estates, with specialized industrial research institutions, while that in Talo-
mo, with political, economic, and commercial research institutions. Because
the sites for these academic towns are presently totally undeveloped, there-
fore, it is recommended that the necessary land be acquired before develop-
ment will start.

RESEARCH LNSTITUTE

PLAYGROUND

SHOPPING | CENTER
———RESIDENTIAL "AREA
" RESEARCH INSTITUTE

PUJ ROUTE

///
- T
-
i
T
T
pes e

Figure 3.2 Academic Town Development.
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4.1

4.1.1

1)

2)

CHAPTER 4
FUTURE TRANSPORTATION DEMAND EST!MATION

General
Purpose

Planning always involves the 'est:ablishr'nent: of past trend and present situation
and, based on this, the forecasting of future situation. DCUTCLUS has the objectives
of solving the existing transportation problems and of planning a transport system and
a road/street network that will support and- meet the demand created by the future
S0CI0-ECONOMIC devetopment in Davao City, This Study will make’ recommendations
of:

() Road/Strest Network Plan

{ii} Public Transport System Plan

(m) Traffic Management System Plan

for the target years of 1990 {medium range plan) and 2000 {long range plan} The pur-

pose of future forecasting is to offer, for use in the formulation of 'chese plans, necessa-
ry and sufficient information on the travel of people and vehicles in each of the target
years, as estimated based on the contemplated future fand use,. the predicted future
socio-economic framework, and popu!atlon allocatlon plan recommended in Chapter 3.

Forecasting Conditions

Basnc Data

Data on transportatlon demand is basmaily obtained from the fmd;ngs of the
Person Trlp Survey conducted by the DCUTCLUS Team in '1979. This Survey, which
covered only the trips of residents inside the Survey Area (residents), is supplemented
by the data on the trips of residents outside the Survey Area {non-residents), ‘as reveal-
ed through ‘the Cordon Line Survey conducted at the same time. Person-trip survey
is a typical tool of urban transportation planning, along with car O-D survey and com-
modlty flow survey. Because it directly: reveals the travel of people, the very source of

trip generation, person-trip survey is capable of showing the mechanism’ of man's
modal preference {what means of tranSpor’tatlon wouid man use under what condition)
and is ‘therefore most su1tabie for use in the formulation of a comprehensive urban
transportatlon plan encompassmg not only road/street network pian but ‘also public
transport plan.

Area Subject: to Estimation

_ The Pro;ect Area for which the future land use plan has been. estabilshed is e|ght
zones larger than the Person-Trip Survey Area. The same demographic indicators
{population, number-of persons at work, etc) predicted for the Survey Area are also
predicted for the additional eight zones, and, based on these predictions, future traffic
demand is estimated for the eight zones using the same techneques and same models
used for the Survey Area.
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5)

Estimation of Cargo Vehicle Trips

The estimaticn of future cargo vehicle trips is accomplished separately from that
of person- trips because demographic indicators (night population), number of those
at work, etc., which are useful variables to explain the behavior of person- -trip) do not
explain cargo vehicle trips that is to be stimulated by commaodity flow, it is rather
common and appropriate to use the value of GRDP, which shows the tevel of regional
economic activities, and other economic indicatars for the prediCtion of future level
of cargo vehicle travel. Also, it is expected that. -cargo vehicle trips that will be genera-
ted in and attracted to the industrial estates to be developed in the future will show
not only different generation/attraction pattern but also different O-D pattern from
those existing. Therefore, the types of industries in each of such industrial estates
have been predicted, and the future cargo vehicle transportation demand has been
estimated based on commodity flow predicted in accordance with the types of indus-
tries and interrelationship between the estates.

Future Land Use and Transportation Demand

The future land use recommended by this Plan envisages the development of a
multi-center urban complex, wherein socio-economic sphere is to be formed around
the core of each biock. Accordingly, it is expected that, with regard to people’s travel,
a transportation sphere will also be formed centering around each block core. Models
which consider the formation of these sphere have been built for the estimation of
transportation demand (particularly of trip distribution) in order that the estimation
will be coherent with the future land use pian concept.

Alternative Public Transport Modes

In order to identify the major mode of public transport and its service systems
most suitable to the Project Area, the following alternative nlans addressing to differ-
ent public transport modes have been devised, compared, and analyzed for the for-
mulation of a Master Plan: '

Alternative A: Introduction of raii-trﬁnsit-sewice
‘Alternative B: Introduction of bus service
" Alternative C: Reliance on the existing PUJs

Different choices of the primary maode of public transport will result in different
modal splits of demand. In this Study, demand sharing between car and public trans-
port, {at large}, is first obtained based on the level of public transport service, and,
then, the split between various modes of public transport is estimated.
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Table 4,1  Transportation Plan and Corresponding Estimation of Trip Demand

meoiim' | : 18990 L 2000
Transpor = Demand | 1979 introduction |Refi y Introduction of | i

Reliance on the Introduction Reliance on The

i - : - Rail- i
tation Plan 0D} . of Bus Service Eﬁl‘ﬁlno PUds SG‘N{GYL,"“S“ of Bus Service|Existing PU.}s

"Do Nothing
: ‘Case 2000

1979

Tronspormhon
1980
{Medium Term} Plon m I990

Introduction of
Rail - Transit
Service

Introduction of
Bus Service

Alternative

Atternatives

Relionce on the
Existing PUJs

2000 Long Term

Master plan

41.3 Process of Forecast

The so-called 4- step method (trip generatlon/attractton trlp distribution, madal -
split, and traffic assignment) — which offers a relatlvely simple process of estimation
and affords the opportumty of checking the estimated values in visible manner at each
step, and, for this reason, commonly used in urban transportation_planmng — is adop- '
ted for this Study. ‘Largety, two types of modal split- model are available under the 4-
step method: trip-end maodel {modal split forecast precedes the trip distribution fore-
cast) -and trip-interchange model {modal split forecast follows trip dlstrtbutlon fore-
cast). Whereas modal spllt characterastlcs and future trip distribution fluctuations by
origin-destination pair are not considered under trip-end model, trip- mterchange model
is able to consider such elements by ‘the use of O-D trips as an input data which was
obtained in the step of distribution trip forecast. For this reason, it is advantageous the
trip-interchange model is to be used as the estimation model for DCUTCLUS Study
{see Figure 4.1). '
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| FUTURE NETWORK |

A

Forecast Models
Application

As residents of the Survey Area will increase faster than non-residents, the ratio
of non-residents trips (presently 63,000 trips/day) to total trips in the Survey Area witl
decline from the present 8% in the future. Therefore, in view of the small load of non-
residents trips on the transportation plan as a whole, a simple growth rate method is
convemently used for the estimation of non-residents transportation demand. The
forecast of residents transportation demand is to he accomplished by the use of care-
fully constructed forecast models explained hereunder.

Also, noting the fact that people’s trip behavior is substantially affected by the
purpose of the trip, models are built by the trip purposes and future demand forecast
also by trip purposes.

e T T e e e e e e ]
o | PRESENT i
{ PERSON TRIP : ¢ SOCIO- ECONOMIC INDICES |
Lo SUR!E_Yl _______ ; : ! LAND USE. ¥

n FUTURE DEVELOPMENT
PRESENT PERSON : -*—I PLANS AND OTHER
1
—

TRIP MOVEMENTS v RELEVANT  PLANS

L

o
SEUEDEEUERIE. JU _
PREPARATION OF E FORECAST OF FUTURE _li
FORMAT MODELS L SOCIO-ECONOMIC - INDICES !
|_ _
¥
TOTAL TRIP GENERATION FORECAST
STEP |
TRIP GENERATION/AT TRACTION FORECAST
TRIP  DISTRIBUTION FORECAST STEP 2
FORECAST OF MODAL SPLIT OF TRIPS
lieiatiieitol' BB _ : - STEP 3
| N
P PLANNING 11 FUTURE 0.0 TRIPS BY MODE
FORECAST OF FUTURE ASSIGNED TRAFFIC
VOLUME STEP 4
TR

- -—

ZTEVS LUATION OF FUTURE NETWORK PLANN!Nﬁ.-»
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Figure 4.1 Future Traffic Volume Forecast Process
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3}

Trip Generation/Attraction Models (Step 1)

(1) Tota! Trip Generation Model (Sub-Step 1)

Eor the estimation of total generated trips in the Survey Area, the trip gene-
ration rate model {average number of trips per person by personal attributes),
which is known to guarantee a high precision of estimates, is used. As for the
personal attributes, efforts have been macde to select, as much as possible:

e The attribute which shows little dispersions in the trip generation rates
between zones and will show little dispersions between now and future,
and ' ' '

e Such attribute that population composition by attribute is expected to
change substantially in the future, affecting the volume of transportation
demand, and :

e Such attribute that future population can be forecast by attributive
differences.

{2) Trip Generation and Attraction Models (Sub-Step 2]

fn this step, demand estimation is accomplished by multiple regression mo-

del, using demographic indicators as explanatory variables. indicators with high

" correlations with the volumes of generated and attracted trips have been selected

through analysis using correlation coefficient matrix. For instance, selected as

explanatory variables of generated trips and attracted trips for commuting pur-

pose are night population in the secondary and tertiary industrial sectors and day
population in those sectors, respectively.

TI 8, + 81)(‘1 + a2X|2 + ... F amXim
Wherein:
LI is trips generated in zone i
{or attracted to zone i)
Xi4r X2« - Xy is the index value {1, 2, ... m)
: of zone i
8y @1s- - Ay is invarigble

Trip Distribution Modeis {Step 2)

A gravity model is used for the estimation of inter-zonal trips distribution, and
aside from this model, intra-zonal model is built for the intra-zonal trips estimation.
A simple forecast by growth rate is used for the estimation of external trip distribu-
tion, The gravity model is an analogy of Newton’s law in natural science and assumes -
that inter-zonal trips are in reverse proportion to inter-zonal distance resmtance The
grawty model is adjusted by access coefficient against the model's tendency to over-es-
timate long distance trips, so that the estimation results would be coherent with the
future land use plan to form transportation spheres by blocks.
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Aj - Tij -

E AJ Tij =Y

(J* I)

the ihtensity of zonal linkage between blocks M and N

Non F’ro;‘écf Areqa

Fo'recast By Gravity Modsl

Forecust By Intrazenal Model

wherein:
Xij : number of trips between zones i and j
Bun ¢ coefficient of access which expresses
Gi : generated trips in zone i
Aj . attracied trips to zone j
Tij : distance between zones i and j
v parameter
0 . '
0 Project Area
Project |+ | P
Ared L . e

Non Project

Areq
l

Figure 4.3

Forecast By Growth Rate
of Population

Model Sphere of Forecast

Modal Split Mode! (Step 3)

inter-zonal trips are spht into five groups of modes of travei through the sequence
of binary choices, dividing the trips into two each time. First, distnbuted trips is divid-
ed into walking group and non-walking group by the “share-of-walking” model. Next,
the non-walking group is divided into car group and public transport group. When the
tree of choice illustrated b_elow has been traced completely in this manner, the modal
split of transportation demand is finally available by the five groups of travel modes.
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Walking, Bicycle, Motorcycle

Step 1
Car
Step 2
Y
Step 3 = PUL Taxi
B
Step 4 v

| PUJ, AC,

Tricycle

Trip Assignment Model (Step 4}

The assignment of car trips to road network is accomplished by capacity res-
trained minimum path method, assuming the required travel time as the greaiest
factor for route setection. As for the capacity restraint, Q-V formula {equation to show
correlation between traffic volume and vehicle speed) is prepared for each road classi-
fication, and the proper restraint is selected according to the specification of the com-
ponent road of the subject network. This is the method of assignment of vehicles trips
for which route is not stipulated. Bus and PUJ trips is assigned to the minimum travel
time route within the planned Bus and PUJ network, without considering capacity
restraint.

TRAVEL Ve
SPEED
{Km/H) Vi

V2,

O

WHEREIN' Vo= INITIAL SPEED
Vi = TRAVEL SPEED IN ROAD CAPACITY

V2= CRITICAL TRAVEL SPEED

G = ROAD. CAPACITY
- @2= CRITICAL TRAFFIC VCLUME

Figure 4.4 O-V Formula Pattern
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4.2
4.2.1

Future Transportation Demand
Generation/Attraction Trips

{1} Total Trips in the Project Area

Total person-trips in the Project Area is estimated to increase by 2.81 times
from the present 748,000 trips (685,000 by residents and 63,000 by non-resi-
dents) to 2,104,000 trips {1,957,000 by residents and 147,000 by non-residents)
by the year 2000, wherein 93% of total trips will estimatedly be by residents.
The transportation demand increase {2.81 times) than population increase (2.5
times) in the same period of time is believed a reasonable forecast in view of the
expected industrial development and the expansion of economic activities in the
project area in the future.

Also, trip generation rate is estimated to increase from the present 2.42 trips
per day, which is somewhat lower than the rate shown as the result of studies in
Japan, to 2.77 trips per day by 2000, whlch is comparable to the average level
indicated by other studies,

“To home” trips and .”iﬁrivate" trips are predicted toshow, as'they do now,
high ratios to total trips {36% and 23%, respectively), while the number of “busi-
ness” trips and "“to office” trips are estimated to increase rapidly (particularly in
the case of ““to office” trips, by 3.5 times) from 1979 to the year 2000, due 1o
increase in population |n secondary and tertiary industrial sectors and rise in
empioyment rate. The rise in employment raté suggests reduction in the number
of housewives, which can explain the estimated decline. in the rate of increase in
trips for “shopping’”. - '

Traffic concentration and congestion in peak hours is one of the apparent

‘ problems in the Project Area, and peak hour transportation measures will conti-

nue to be lmportant in the future in view that "to office”, "to school” and *’
home” trips will represent about high 63%, about the same as now, of total trlps
in the year 2000. :

Table 4.2 Growth Rates in the Project Area

~{unit: person trips/day)

NUMBER OF TRIPS BY RESIDENTS . NUMBER OF b
* - = - TRIPSBY . TOTAL
1 INTERMNAL | EXTERNAL SUB-TOTAL NON-RESIDENTS
CTRIPS TRIPS™ . ' ' N
1979 664000 21,000 | 685000 . 63,000 748,000
1990/ 1,186,000 35000 | 1,221,000 103,000 | 1,324,000
{1.79) {167 (1.79) ©{1.83) {1.77
2000/ 1,902,000 | 55000 1957,000 .| 147,000 | 2,104,000
{2.86) (262) | {2.86) : (2.33) {2.81) -

NOTE: FIGURES IN () SHOW GROWTH RATES N
EACH TARGET YEAR.
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Table 43 FEuture Number of Person-Trips by Purpose

1978 1990 : 2000
No.of Shara of No. of Growth | Share of No, of Growth | Share of
Person Trips | Purpose || Person Trigs Ratio | Purpose | Person Frips Ratio | Purpose
QFFICE 69,536 10,2 141,000 203 15 242,000 348 124
SCHOOL, 111,325 163 190000 | N 156 205000 | 285 15,0
HOME 248,661 36.3 441,000 177 36.1 702,000 282 359
BUSINESS 61,910 9.0 . 117,000 1.89 9.6 197 004G 318 10.1
1/13,000) 471{11,000

SHOPPI NGl ?9,308 43 45,600 164 3.7 65,000 2722 33
PRIVATE | . 163844 23.0 287,800 1,75 2356 456 000 278 23.3
. © 684,984 1000 . 1,221,000 1.78 100.0 1,957,000 285 160.0

- TOTAL 2/1242), 271263 R /27

WHERE PRESENT AND FUTURE POPULATIONS ARE

<igre o 360000 0
<1990>  seopoo (160
<I000> 900000 . (250

IJ, TRUCK TRIFS GENERATER IN AND ATTRAGTED TO PROPOSED
INDUSTRIAL ESTATES .

31‘ TRIF RATE
.3_). GROWTH RATE OF POPULATION
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'(2) Block Trip Increase

In the Project Area, populatlon is estimated to increase by 2. 5 trmes by the
year 2000, and. trips, by 2.86 times. By blocks, the hlghest rate of populatlon
increase of 4,76 times is in Block 111 (Buhangin), followed by 4.41 times in Block
| {Bunawan} and 4.24 times in Biock I {Panacan). As for trip increase, the great-
est 6,31 times increase is predicted for Block H, W_hlch is expected to develgp '
as an industrial area, followed by - Biock | and Block 11, all in the Northern
Project Area. Population and trip mcreases in_ Poblacion, only 1,39 times and’
1.67 times, reSpectweiy, are much Iower than increases in other blocks, As a
result, the Poblacron s share in total trips-in the Project Area w:!l drop from the

61% in 1979 to 35% in the year 2000...

{Unit: Person Frips{Oay)

Ganerated Trlpt - Growih Aats

o U 1830/ 20007

inig78  n 1990 In 2000 Gaq gy

Block 39,000 85000 228,000 22 6B
Block IE 46000 123000 © 283,000 28 63
B!ock [11] 34,000 165000 178,900 3 53
Black IV 422000 572,000 11*_1.300 14 1.7

Block V. GA000 212000 326000 23 35 .
Block Vi 65,000 141,000 250000 2.2 38

Block VI Block V \ gtock It Bleck W~ elock 1

Block 1V ) Legend:
) ’ Generdted Trips in 19T
a—Genarated Trips in 2000

~ Figure 4.6 ‘Generated Trips by Block

(3) Urban Trlp Densuty

Poblacmn shows an overwhelmmgly hlgh trlp dens:ty (number of generated
trips per. hectare} mdtcatmg an extreme tnp concentratlon in the area of’ only 2-
kilometers radius from the Crty Hall, and trafflc congestnon and trafﬂc accidents
 have become apparent problems "Jhtle Poblacion will contmue to be the area of
a hlgh trlp denstty, the. hlgh den5|ty area is expandmg to the outskirts of Pobla-
cion over 4- kllometer radius. by the year 2000 This shows that not only the
development of transportatlon facmtws in Poblac!on |s an urgent task, but also.

, Pobiaeion and the surroundmg areas shouid be conmdered one body in the ‘devel-
opment of such facnataes Therefore, development of a ring . road around such
areas having a hlgh effect of d:spersmg trips is required Trip density will become
- “heavy also in-the central’ part of each block,: and therefore the formation of

- street network will: be mdrspensable
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Figure 4.7 Trip Density along the Central Line in the Project Area

{4) Block Characteristics

With the average number of trips per night-population (of 7 years or older)
as an indicator of the level of activity, Block V1 is presently highly active with the
rate of 2.9 trips per person/day, while other Blocks similarly show about 1.9 trips
per personf/day. In the year 2000, Block 1V 'still shows a high level of activity,
even higher at 3.5 trips per person/day, while other Blocks are predicted to scatter
within the range of 2.2 to 2.8 trips per person/day according to their characteris-
tics: Block 11, which will be an important industrial area in the Prbject Area is
éstimated to.show the highest rate after Poblacion, while Blocks il and V are esti-
mated to show a low level of activity, reflecting the fact that they are, to a much
extent remdentlai areas.

Judgmg from trlp purpose share, characterlstlcs of each Block are as follows:
iy Block I (Bunaw_an)

Gene'rated' trips for the purpose of “'to office” are estimated to be more
than attracted trips for the same purpose. Although business area is allocated
wnthm the Block th1s Block is characterlzed as a resudent:ai area as a whole.

‘ii) Block i (Panacan)

- As for trlp purpose of “to office”, attracted trips exceed generated
trlps. Share of trip_s for the: purpose of “business” is also high. This Block
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is characterized as'a business area.

Block 111 and V {Buhangin and Talorvio)

Generated trips for the purposes of “to office’” and “'to school” have

high share, while share of attracted trips for the same purpose is low. Th_is
Biock is typically a residential area.
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iv) Block IV {Poblacion}
Share of attracted trips for the purposes of “'to office” and "shopping”’
and generated/attracted trips for the purpose of “business’ is high. This
Block is characterized as the central business district of the Project Area.

v)  Block VI {Toril)

Trip purpose share of this Block is almost the same as that of the Proj-
ect Area. This Block is considered independent and is creating its own sphere
of life.

4,2.2 Distributed Trips

()

(2)

Formation of Transportation Spheres

The rate of the intra-block person-trips to the totai generation in each Block
is one of the important indicators of the independence of the block as a transpor-
tation sphere. In the year 2000, intra-block trips wilt represent about 80% of total
generation in Blocks 1, 11, and VI, followed by about 70% in Block 1V, and about
65% in Blocks i_il and V. The high intra-block rates shown for BIdck_s i, H, and Vi
indicate that these Blocks will function as separate transportation spheres around
their centers as the core. Very much of trips will be absorbed into Block 1V (Po-
blacion) from Blocks i and V, and these Blocks should be considered to form a
transportation sphere together with Block 1V, which is and will continue to be
the center of the Project Area. About 73% of inter-block person-trips will be
either generated or terminated in Poblacion, indicating that a large sphere will be
formed centering around Poblacion.

Inter-Block Communication

Of the total estimated 2,104,000 person-trips in the Project Area in the year
2,000, 66% will be intra-block trips, 24% inter-block, and 10%, external trips.
The total interblock trips will be 495,000 trips (3.2 times the present level).
Of these, the largest 31% or 151,000 trips is travel between Blocks IV and V,
followed by 17% or 82,000 trips between Blocks IV and 11), and 13% or 62,000
trips between Blocks 1V and 11. Thus, Block IV is estimated to have much com-
munication with Block 11! in the north and with Block V in the south. It was
already. pointed out that 73% of inter-block trips will be either generated in or
attracted to Block 1V. After Block IV, heavy inter-biock trips are estimated bet-
ween Blocks | and 1t and between Blocks V and VI, both being just under 40,000
trips. When intér-_block trips are compared against total {inter- and intra-block)
trips by trip: purposes, it is noted that “to office’ trips represents a greater por-
tion (20%} of inter-block 'gri'ps than (12%) of total trips. This is because, while
future land use plan subscribes to the bringing of the place of residence close to
the place of work, Block IV, as an active business area, will attract much ""to
office” trips from Blocks {11 and V, which are becoming predomihantly residen-
tial areas. Conversely, "to school” trips are a smaller. portion of inter-block trips
than of total -trips, and this is explained by the presence of schools within each
hiock and by the short trip nature of this purpose. Routine trips, such as between
office or school and home, represent 70% of inter-block trips. '
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(3) Transportation Demand Increases at Major Cross Sections

A review of transportation demand {number of person-trips) at block inter-
faces indicates that at Cross Section 5 (Davao River Cross Section) the largest
number of trips, or 280,000 trips, will flow in the year 2000, although the rate of
increase in such demand is rather low. The next largest but almost comparable
number of trips is indicated at Cross Section 4. The highest rate of increase in
transportation demand is indicated at Cross Section 3, f:ollowed__' by Cross Sé’ctidn'
2. both showing about 3.5 times increase. It should be pointed out that trans- -
portation demand will increase particuiarly in the northern part of ‘the Pro;ect:
Area.

The transportatton demand becomes !arger as it approaches to Poblacion.
With the number of trips flowing at the horthern boundary of the Project Area
and that at the southern boundary {about comparable to each other) as the index
of 1.0, transportation demand rises to 2.0 or greater at Panacan Section in the
north and at Talomo section in the south, and reaches 3.5 at both entrances to’
Poblacion from north and south.

{4} People's Travel Pattern

The assignment of total person-trips in the Project Area to the spider net-
work shows that the flow pattern is relatively simple due to the geographic con-
ditions of the Project Area: an overwhelmingly majority of traffic flow in north-
south direction, and little traffic flow in east-west direction. Also, it is predicted
that the volume of traffic ﬂbwing from north and that from south will remain
constant up to near Block IV after which they will suddenly swell at the respec-
tive entrances to that Block. These flow pattern characteristics clearly mdlcate
that in Blocks |, 1, and VI capacity of north-south major roads will be insuffi-
cient and that, in consnderatlon of the. geographlc location of the existing road
and future land use, a new major road will have to be built on the mountain side
in Blocks | and !} and on the -seaside in Block VI “while large- capacny major
streets will have to be built at both’ entrances to Block- IV in order to meet the
rapidiy mcreasmg traffic at. these pomts Aiso the relatively simple flow pattern
extending in ‘north- south ‘direction indicates that a rapid public transit system
with a h:gh transport capacutv, such as buses and railroad, will be more suited to
this area than a public tranSport system with door-to-door convenience, such as
PUJs. :

423 Modal Split
{1} Future Car Ownership Ratio

As income will continue to increase in real term, car ownership ratio (the
total fémily members owning a car to ppnu_l_ation)' in the Project Area will con-
tinue ‘to rise from the present 8.7% and is predicted to reach 18.5%by the year
2000. This prediction assumes that income will increase by the same rate as will
gross products and that the present car ownershlp ratio of each income class will
remain unchanged in the future. ‘The predicted value is- believed rlght because it

- about coincides W|th the result obtained from the extrapolation of past increase
trends of the _ratto up to the year 2000 and is:in line with the relationship bet-
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(2)

ween car ownership ratio and GNP observed in other Asian countries.

Car ownership ratio tends to be high in residential areas and in business argas,
as revealed by Person-Trip Survey. This trend is believed to continue in the Fu-
ture, and estimated car ownership ratio is high in Block 111 {22%) and Block V
(21%), followed by Block 1V (18%).

Future Modal Split

The current modal split between walking group {walking, bicycle, and mo-
toreycle), car group (car and cargo vehicle}, and PUV group of 39%, 17%, and
44% is estimated to shift 1o 39%, 21%, and 40% by the year 2000, for a 4% point
increase in the share of car group and a 4% point decrease in the share of PUV
group. Adcordingty, car trips is estimated to grow substantially by 3.4 times,
as compared against 2,9 times increase in walking trips and 2.6 times increase
in PUV trips.

Dividing the total trips into intra-block trips and inter-block trips, slightly
over one-half (or 54%, 1o be exact) of intra-block trips is by walking, followed by
PUV trips (31%) and car trips {15%). On the other hand, PUV is the main means
of inter-block trips, representing a high 66% of total inter-block trips, followed by
car trips (30%). While car ownership is expected to double, PUV will still be the
main mode of transportation even in the year 2000,
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(3)

Public Transport System vs. Car

As car ownership grows, the total number of car trips will inevitably increase.

- In the Project Area, where car ownership is still low, average number of trips per

each car is presently a high 7.9 trips per day. If this average will be sustained,
total number of car trips will “explode” to 4.8 times by the year 2000, when the
shares of public transport and the car in person-trips will be 1:1, as compared
against the present shares of 2.5: 1. Increase in car utilization of this magnitude
will confuse urban transportation; it is possible that cars will flood every narrow
street, and it is feared that parking space shortage, traffic accident increase, and
the aggravation of living environment by cars will be brought about. It is desirable
that car utilization will be held to a minimum in view of these and, also, in the
interest of economy and fuel efficiency.

Recommended in the Masterplan is a series of measures to strengthen public
transport system including the introduction of city buses and also establishment
of exclusive bus lanes and the construction of bus terminals which support the
bus system to be operated efficiently. These measures taken, average operation
frequency of each car is expected to decline to about 2/3 of the present frequen-
ey, with resultant mitigation of traffic congestion by about 14% as compared with
the situation when public transport system is not strengthened. This will also
result in an equal or greater rate of reduction in the volume of gasoline and other
fuel consumption.

Table 44 Moda! Share of Car Dependent Case

{unit; person trips/day)

Walk Car[l— PUV ' Total
Masterplan 777,000 401,000 779.000 1,957,000
in 2000 (39.7) (20.5) (39.8) ,
Car- Dependent 2| 777,000 578000 | 602,000 1,957,000
Case (39.7) {29.5) 30.8)

Note:/i— Truck Trips are included in Car Trips

& tn Car-Dependent Case, average number of daily Trips
/ per Car in 2000 is assumad same as the present.
3

2 Figuresin { ) show the share of modes,
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4,2.4

Cargo Vehicle Trips Increase

Presently, the Person-Trip Survey indicates that cargo vehicles {trucks, pick-up
trucks, and vans} are used not only for commodity conveyance, but also fairly much
used for the transportation of people, such as to office, to home, and private trips.
Cargo vehicle trips for the conveyance of goods average only about 7,800 vehicle-
trips per day, or 29% of total cargo vehicle-trips. This is probably because pick-up
trucks and vans are being used as semi-truck and semi-car.

Total cargo vehicle-trips for goods distribution will increase as production will
increase and the quantity, of goods to be distributed wiil increase in the Project Area
and are _'predicted to reach 32,200 vehicle-trips per day, or 4.1 times the present level,
in the year 2000. Of this total cargo vehicle-trips, those which will generate or termi-
nate in the industrial estates recommended under Land Use Plan will amount to 20%

of the total, or 6,300 vehicle-trips per day , most of which will generate or terminate

in Bunawan. or Panacan industnat Estates which are located in the northern part of
the Project Area :

Also, cargo vehicle-trips generatmg or ierminating in these |ndustnal estates
will concentrate on Davao-Agusan Road R. Castillo Street, and Coastal Road (between
Sta. Ana Wharf and Toril), and, therefore, these roads should accordmgly be given pro-
per road structure and pavement, and its access road controlled by traffic manage-
ment scheme such as "'no entry of big cargo vehicles.”"
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5.1

CHAPTER b
ALTERNATIVE PLANS: FORMULATION AND EVALUATION

Trahs.portazion Traffic Planning tdea

Man moves from place to place. This movement is what generates traffic. Traffic
in itself is not a purpose, but is a tool for accomplishing a given purpose. As long as
traffic is a tool, the guaranteeing of fast and economic movement is the necessary
and sufficient condition of traffic facilities.

Nonetheless, inasmuch as traffic is — along with food, clothing, and shelter — the
most fundamental and daily matter to man, the condition which urban traffic facilities
are required to satisfy is not limited to the above said; they must simultaneously gua-
rantee safe and pleasant movement to travel makers and safe and pleasant Iivihg envi-
ronment to roadside inhabitants. The creation of a city. attractive to both the citizens
and visitors largely depend on the amenity offered by the urban traffic facilities. This
must be borne in mind particularly when planning downtown streets, traffic manage-
ment, and traffic terminals.

Traffic facilities are the infrastructure of commutation, business, shopping, and all
other urban activities. Traffic must flow freely on road network, from the arteria} to
the capillary, if vigorous urban activities are to be sustained. .Thus, the meeting of traf-
fic demand generated in urban areas is the primary function of traffic system,

The secondary function is that of conducting urban growth to a greater geographi-
cal expansmn — the development effect of traffic facility, Urban development is stimu-
lated by the presence of adequate traffic facilities, or constrained by the absence. The
greater the growth potential of a city, the greater the |m_pact of traffic system on the
form of its development. '

That which emphasizes on the first function is demand-following investment, and
that which aims to achieve the second, advance (development) investment, The imple-
mentation of the fuiure traffic system projects of the DCUTCLUS Reéport, which pri-
marily aims at the satisfaction of future traffic demand, as forecast, based on a land use
plan, may, at a glance, appear as if a demand-following investment. However, because
the tand use plan itself presupposes the development of traffic facilities without which
the forecast traffic demand will never be realized, these projects will pretty much. cons-
titute and advance investment. In project scheduling, full coordination must be main-
iained between traffic facility prb}ects and urban development projects.

In advance to the formulation ‘of a future traffic system plan, the plan purpose
and the strategic plan approach will be explained.
Planning Target of the Masterplan

In developing the medium/long term transportation masterplan for the Project
Area, the fotlowmg have been et up as the basm objectives to be pursued:

(1) Development of the Transportatron Network in support of the future Socio-
economic Activity :

In the next twenty years the Project Area is expected to undergo rapid



{2)

3)

(4)

economic growth and urbanization to a great extent never experienced before.
Transportation infrastructure devetopment and realization of the land use plan
must play an important role in supporting this growth. In this context, advance
investment in transportation sector should be required, aiming to guu:le the urban

" development to a favorable course.

Pursurt of Convenrence .S‘afety and Ameni ty

The three elements — convenience, safety and amenity - should be the main
subjects to be pursued whenever a transportation study is conducted. These tar-
gets could be accomplished basically through the development of facifities which
can cope with the future traffic demand. Some measures of traffic management
will be effective also to traffic safety maintenance and environmental conser-

‘vation. Ih addition to traffic safety, the security of urban transportation function

should be maintained. From this point of view, the formation of a stable and re-
liahle transportation network should be planned, in which every origin- destmatlon
trip could have more than two routes to cope within an emergency case.

Formation of Plan capable of further Devefopment

The target year of this study is the end of this century, but urban growth, of

course, will continue beyond the year 2000, and therefore, the traffic demand
‘will also increase continuously. Taking this fact into account, masterplan should

be demgned to give ways for further development at the time ‘new requirements '

" come about.

Forma tion of realrzable Plan

The masterplan should be prepared as a guldellne for future transportatlon
investment and policy measures to be adopted The masterp!an which could be
an ideal goal in the future, should ot be a mere lmpractleal or imaginative theo-
ry. in order to make the plan reaiizable sufficient study should be required not .
only on the_effrmency .and ‘economic viability of the plan as a whole, but on the-

: required in\restment and-feasibility of. main projects as well.

Development Stra‘tegres for Transportation Systemn -

The followmg strategies are to be highlighted to accomplish the aforementioned.

objectives. The vahdrty and efficiency of the plan will be examined through the eva-
luation of alternatwe plars and discussion on the feasibility of main projects.

(M

{2)

Harmamzatron with the Urban Development Pattern

For the future urbamzatron of the Pro;ect Area multi- center development
pattern has been recommended ln WhiCh the Pro;ect Area is divided into six
blocks, in each of which, socio- economrc needs can be satisfied to some extent.
Consequently, future traffic demand in the. Pro;ect Area can be classified-into two -
categories; one is inter-block trips with medium or long t_np lengths and the othe_r'

s intra-block trips with rather short t:ri'p lengths. This must be taken into consid-

‘eration in planning future pub!rc transportatron service aind facilities.
Effective Utilization of Transportation Infrastructure

_Generally, a huge amount of investment will be required to develop transpor-
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tation infrastructure such as roads, bridges and terminals, so newly:developed
facilities as well as existing ones should be used with the greatest efficiency.
From this point, the introduction of larger-capacity PUVs could be suggested.

(3} Formation of Project Packages

When making a development schedule special attentlon should he gwen to
the inter- relatlonshtp between projects; some project ‘may be mciuswe of or sup-
‘portive to another and onie project may need to be implemiented prior to another.
Based on the study ‘of these ihte'rrelationship, project packages will be consolida-
ted. To develop the prolect packages, espec:aity amportant is the combination

of "hardware” projects such as construction or improvernent of facilities with
“software” projects such as the management and operation of these facilities.

(4) Coping with further Motorization and Fosteration of Public Transportation
Service

The present car. ownership ratio is st|I| low in the Pinect Area but-in the
future, fairly rapid motorization can be. expected to advance, reﬂectmg the past
trend of vehicle increase and the rise of income-level. in such situation, not on!y:
traffic velume will increase,: but also parking probiems will become more serious
in the central part of the City. Greatest-effort should be cont_mued to expand the
current parking capacity both in the public and private sector. More essentially,
however, shifting of passengers from car to PUV should be prom’oted-'by up-
grading the PUYV service level. In other words, one of the basic strategies to realize
an efficient publsc transportatlon service in that urban activities could function
without private cars. In’ order to accompllsh this, it is essentta! to foster the pri-
vately operated PUV service. o

(5) Reinforcement of Administrative Institution in Transportation Sector :

The traffic issues will become mare com'plicated and rnore serious, and will
require muiti-disciplinary: approach to solve more than ever. To tackle these
difficulties, it is inevitably necessary to promote a strong orgéniiation_which .

could function effectively in making surveys, planning and implementation of - -

all the required measures, from the user, operator and administrator’s viewpoint.
This ihstitutionel arrangement should be recommended strongly. .
513 PEanmng Approach

The steps and procedures in formulatmg the masterplan are as foliows and as
shown in Fig 5.1. :

Step 1 ;- Based on the mformetlon glven in the prewous chapter several alterna-
tive transportation policies are set up. These policies are. expected to
exert a blg mﬂuence upon the future network p!an

Step 2 : Next step is to make aiternatwe network plans 1o cope with atternatwe
' policies. Each plan will correspond to one policy.

Step 3 : The amount of investment required to each alternative plan will be
_estlmated ' S

Step 4 : Comparative evaiuatlon of the a|tematlve plans is to be done through
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Step 5:

Step 6

Step 8 :

Step 9

the exarination of traffic volume, travelling speed and volume/capacity
ratio of each link, using the result of traffic assignment,

Economic evatuaﬂon will be made by comparing the efficiency levels
and required investments of alternative plans, Together with the result

“of Step 4, overall evaluation and identification of the most advanta-

geous alternative will be achieved. .
After a reexarnination of asmgned traffic volume of the selected alterna-

_ ' tive, it will be modified, it necessary, into the final masterplan..
Step7 .

Deveiopment' projects of transportation facilities and traffic manage-
ment will be identified and compiled based on theé masterptan,

Project packages are composed through the study of inter-relationship
among projects.

impiementatlon schedule of each project will be sét, takmg into conSId
erataon the possibility of realization of the regional development proj-
ects the importance and urgency of the project based on the future
traffic volume ‘and possible amount of investment, and thus, finally
investment program will be formulated. ' h
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Planning Conditions

In the formulation of alternative transportation plans, planning conditions are
identified from three aspects: 1) transportation projects recommended by various
existing plans and programs for or relating to pavao City; 2) traffic problems anticipa-
ted in the future: and 3) amount of available public investment funds.

b.2.1 Existing Transportation Projects

Various plans and programs for or related to Davao City, whose contents are
outlined in 3.1 above and will not be repeated here, recommends the following trans-
portation projects:

{1} Cromprehensive Development Plan of Davao City, 1979-2000

Recommencdations are made for each of roads and bridges, land transportation,
air transportation, and sea transportation sectors,

i}  Roads and Bridges

The following road network development projects are recommended to
focus mainly on securing of access to rural areas in order to improve living envi-
ronment of rurai inhabitants, and to stimulate agricultural development:

# The formation of road network based on the hierarchy of road functions
e Development of inter-District roads to stimulate regional development
— Upgrading of Buhangin' Road

— Construction of road to connect Calinan-Callawa Road and Bongan-
" Bunawan Road

— Calinan-Arakan link road upgfac_iing
— Extension of Diversion Road up to Toril
— Construction of Mintal-Eden-Bayabas-Sirawan Road
"~ — Construction of Dominga-Callawa and Bongan-San Isidro Roads

City roads are to be constructed or upgraded by 63 porject components and
barangay roads by 167 project elements for a total cost of 99 million pesos, with
the City Engineer’s Office as the implementing agency.

i)  Land Transportation :
Following recommendations are made, but no project is proposed:

s The introduction of efficient inter-city and intra-city transportation
" system ' '

¢ The adoption of an efficient traffic management plan

® Quallty Improvement ‘of roads and bndges particularly with a heavy
traffic

e Extension of land transportation service to rural areas.
i) Air Transportatlon

Recommended is the improvement of F Bangoy internatlonai Alrport
facmt:es and service to international level.
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iv} Sea Transportation

For the development of port and harbor facilities which will'be able. to
meet the future sca transportation demand recommendations are made for the
development of Sasa Wharf and Sta. Ana Pier with a total cost of 23.2 mitlion
pesos and with the Philippine Port Authority as the implemeiting agency and
the provision of incentives to pr:vate capitals for investment in port and harbor

" facilities. :

(2)  Davao City Integral Area DeueIOpment Plan o
This Plan makes the following recommendations in the area of Transporta-
tion: _ ' ' ' '
e The construction of Calinan-Panacan Road to improve access from Cali-
nan to Sasa Wharf or Sta. Ana Pier so as to promote agricultural product.
processing industries in'Calinan _
e Expansion of Sasa Wharf, Sta Ana Pier, and F. Bangoy Ai'rpor't

° Estabhshment of ‘bus terminals i in areas adjacent to Poblacion (Buhangln
and Matina in mind)

e Implementation of traffic management study to ehmmate trafflc bottle-
necks :

(3) Regional Cities Development Project {RCDP) -

RCDP addresses to both the transportation'and urban problems, and makes
recommendations” of short term projects that can be implemented by 1985,
RCDP study and DCUTCLUS were accomplished about the same time with
close coordination to maintain their coherence. Some of short term transporta-
tion projects recommended by DCUTCLUS wdl be mplemented under RCDP

{4) Davao Guif Masterplan Study

Davao Gulf ports are estlmated to handle 650 000 passengers and 10.6
mlihon tons of targo in the year 2000. Recommendatlons pertammg to the facrll-
ties of Sasa Wharf and Sta. Ana Pier include the port facrllty development for a
total cost of '68.5 million pesos by 1985 the relocation of Davao-Agusan Road,
which is now located close to the port away from the port ‘toward F. Bangoy
Airport in order to expand port site, and the constructlon of pier and the |m-
provement/expansion of facilities of Sta. Ana Pier whlch will be used mainly as.a
passenger ‘terminal, with a total cost of 8.6 m:ilron pesos by 1983 Recommenda-
tion pertaining to -the new port is to construct a quay with seven berths and reta- -
ted facilities at a location:about 21 kilometers north of Sasa Wharf {outside the
DCUTCLUS Project Area)"by the year 2000' In the First Phase (1989-1990), 3
or 4 berths are 1o he constructed for a cost of 314.6 million pesos and m the
Second Phase (1997 2000}, the remaining 3 or 4, for a cost of 346 5 million
pesos, the total cost being 661.1 mslilon pesos.

522 Predieted Future TranSport Problems

The predlctlon of the kinds and characteristics of future transport problems when
the transport demand discussed in Chapter 4 will be realized, will offer a very useful
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information for the formulation of a future road network. The future transport prob-
lems that musi be expected when nothing is done to expand or improve the existing
road network (hereinafter referred to as the “do nothing case’’} are predicted through
the assignment of the future demand onto the present road network, Here, it is assum-
ad that the PUJ will still be playing the role of primary publlc tranSport mode under
the existing PUV service trend pattern.

Future transport demand changes as well as the resu!t of analysm based on the
“do nothing case”, wil! be explamed hereunder:

(1) Transportation Demand Fluct_uatlon

Transportation demand will increase by 2.9 ‘times from the total 680,000 person
trips per day of the present to 1,960,000 person trips per day in the year 2000. This
comparison is translated into a spider network of Figure 4,10, which reveals the
following features: presently almost all of urban facilities in the City are concentrated
in Poblacion and land uses are distributed in the shape of a line along the shore, where-
as, in the year 2000, six basically indepehdent biocks will have been formed around
urban cores and the urbanized space will have been expanded to the shape of a belt.
Thus transportatinn'demand pattern will also change from the present “thin blade”
extending from Poblacion toward north and south to a “broad belt” running paraliel
to the shore tine, in reflection of land use plan.

Of the six blocks to be formed in the Project Area, Block IV (See Figure 4.6},
which will encompass Poblacion and Ecoland, will still be the central core of the Area.
Transportation demand in and around Block 1V is graphically presented by the diagram
of Figure which shows that more trips — about 45% of the total trip generation and
attraction — will flow into this Block from outside. Also, it is characterized that
transportatlon demand betwesn Poblacion and Talomo is biggest on inter-block trips
{See Figure 5.2},

25952

LEGEND:

0,000 Tripy

. Source : DCUTCLUS

Figure 5.2 .Trip Desire Line by Black
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{2) - Road Demand-Supply

Assigned traffic volume and congestion ratio (traffic volume/capacity) at major
cross sections in the “do nothing case’’ are compared with present vaiues in Figure 5.3,
which shows that predicted traffic volume will increase by three to five times at each
of these cross sections. As the only available north-south major road, trafflc will con-
centrate and congestion ratio will become three to five on Davao- Agusan/Davao_Cota
bato Road. On most of this route, traffic volume currently approaches the road capaci-
ty and, particularly in and around Poblacion, traffic jam is beihg experienced.

Compared in Figure 5.4 are road capacity. and traffic._'de'mehd at major cross
sections; the hatched portion corresponds to traffic volume, in excess of the road capa-
city. Traffic demand is estimated to gradually increase toward Poblacion and reach
115,000 PCU/day at Cross Section 7 and 104,000 PCU/day at Cross Section 8, which
will far greater than the present {or “do nothing” road capacity). The'co'mparison
between traffic demand and road capacity is translated mto ¢ongestion ratios, present- :
ed in Figure b.b . Although traffic demand will be very high, congestion ratio will
remain at about 3.0 in Poblacion and the wcmaty, where the accumu|atlon of road
facilities is relatively high. In- Panacan and Talomo areas, whlch are served by a smgle
route, congestion ratio will reach 5.0 in some road sections.

If the forecast {evel of demand will be realized, trafflc congestlon will result on
almost all of the roads. It is therefore, concluded that, if the constructlon and the
upgrading road facilities is neglected, traffic environment will be senously deteriorated
and urban functions paralyzed.

{3) Necessary Road Facilities

The volume of additional road facilities which must be newiy constructed in order
to meet the all of excess future traffic demand is roughly estimated, disregarding meas-
sures to increase the efficiency of existing road use, such as the'introduction of large-
capacity public transport {buses, rail transit): and new traffic’ management systems
{one-way trafﬁc exciuswe bus lane, prohibltlon of roadside parking).

The needed road facilities, thus estimated, are expressed in terms of the number
of carriageway !anes {assuming 10,000 PCU/day-per lane) in Table 6.1,

i} Northern Aree (Cross Sections 1 through 8)

Congestion ratio reaches 3.0t04.0in Bunawan and leungco north of Pobla- _
cion, and traffic volume (ADT) increases toward Poblacion and reaches about
- 70, 000 PCU/day in the vicinity of Cross Section 6. In view that the existing 2-
1o 4-lane roads have the capacity of only 11,000 to 24, 000 PCU/day, it is necessa-
ry that additional 4- to 6-lane be constructed.

ii}  Poblacion and the Vicinity {Cross Sectlons 7 and 8)

Traffic volume reaches the maximum of 140,000 PCU/day in the central part

of Poblamon Even at the entrances to Poblacion, the volume: exceeds 100,000

_PCU/dav Therefore, the ex:stmg 6-lane capamty must be more than doubled by
the constructlon of additional eight lanes. :

iii) Southern Area {Cross Sections 2 through 12)

As-in the Northern Area (Cross Sections 1 through 8), traffic voiume gradually
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increases toward Pobiacion and reaches about 70,000 PCU/day, while congestion
ratio will be 3.0 to 5.0 as estimated. in the south of Toril, additional 2-lane capa-
city will be sufficient. As for Cross Section 9 and 10, additional 6-lane capacity
will be necessary in order to serve traffic from both Toril and Calinan.
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5.2.3

Public Investment Fund

~ Whether a plan is realistic or not targeiy depends on the availability of investment
fund. Therefore, in order to obtain a criterion for determining the amount of project
investment fund and investment schedule, the amiount of public investment funds

which w;II become avallable is estimated (see Appendix for details of calculation),
assuming:

®

L]

_That the amount of public investment fund is 6% of GNP in'the year 2000

That Mindanao has a 25%.share in public investment fund

That Region X! has a 38% share in Mindanao's share of public i_n\)e_stment fund
(based. on the 38% share of Region X! in the All-Mindanac GRDP increases in
1981-2000)

That land transportatlon sector will enjoy 30% of public investment . fund,

That GNP in the year 2000 will be:

— 474 billion pesos (1972 prices; per Long-Term Development Plan 2000), or
— 374 billion pesoe {1972 pricess: per. NEDA Revised Estimate}

That average publlc investment fund per each of Davao populatlon wtll be:
- Same as the average of Region Xi, or '

— 20% higher than Region Xl average

That the share of the Project Area in Davao City will be:

- by population ratio, or

— by GRDP ratio -

The amount of public investment funds which will be available as estimated under
these conditions, is presented in Table 5.2. Here, the cost of repair and maintenance of
the existing roads was taken into account (subtracted).
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As a result, the amount of new public investment funds in land transportation
facilities available during the next 20 years is estimated as 1,067 million to 1,768
million pesos. In any of the cases studied, the amount available during the first decade
(1981-1990) is extremely small and is only about one-tenth of the amount available
during the second decade (1991-2000), but advance investment will be possibié_by the
issuance of public bonds and/or obtaining foreigh loans. . The better the loan condition
and the greater the grant portion, the greater the fund availabie for investment.

Although it roughly defines the reality of investment plan to be formulated
later, this estimate is not to be regarded as the amount of planned investment or policy
target for investment. The amount of total public investment in the Project'Area' ac-
counts for 4.8% to 6.5% of GRDP in the year 2000, depending on which of the cases
is to be used, and the indicated range: of the rates is considered reasonable in view of
the national target of 6%. However, with regard to public investment in the.year 2000,
the ratio of Region XI to Mindanao is an issue and may be changed politically or in
relation to private investment.

~ 99—



5.3
5.3.1

Transport Network Pattern and Road Network
Transport Network Pattern

In order to determine an appropriate road network to be completed in the future
in the Project Area, transport network patterns have been reviewed against the future
transportation demand structure, fand use plan, and the topography of the area, having
in mind the transport plan target defined under Chapter 5.1. and the strategy for its

accomplishment. As a result, it has been decided that the ladder shape skeleton is to be

recommended as the basic pattern of the'transport network. Detail considerations and
concepts supporting this conclusion are discussed below.

{1) The transportation demand in the Project Area, which extends in north-south
direction, is currently being met with a road network consisting of 2 one spinal road —
the network of a fish-bonge type skeleton {see below). In order to expand the transpor-
tation capacity of the network, a ladder type skeleton, is to be adopted. Such a net-
work will provide alternatives of access to any given area covered, not only for traffic
convenience but also for greater safety in emergency situations, as discussed under
Chapter b.1.

N

A) FIFH - BONE TYPE 8) LADDER TYPE

(2} Added to the ladder shape skeleton is a ring road around Poblacien and Ecoland,
which will continue to be the central core of Davao City and, as such, will generate and
attract large volume of traffic, Currently, traffic entering Poblacion is compelled to
pass through the downtown area in order to reach the destination, The Ring Road will
prevent through traffic from uselessly entering into Poblacion, while it will distribute
traffic destined to Poblacion to appropriate access roads so that traffic will flow on the
access closest to each destination. Thus, the Ring Road is expected to mitigate traffic
congestion and to improve traffic environment in the area encircled by it.

C) RING - RGAD AS DISTRIBUTOR
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{3} Trunk roads are to be distributed in CBDs at the intervals of 500 meters in order
that the downtown area utilization efficiency will be high, in residential areas at the
intervals of about 1,000 in order that a desirable living environment will be preserved,
and in other areas at the intervals of 1,000 to 1,500 meters, but never to exceed 2,000
meters, in order that the rational and traffic handiing conveniende of the ladder shape
network pattern will be best realized. Thus, the northern part of the Project Area
(Panacan-Bunawan) will have six fateral trunk roads and the southern part {Talomo-
Toril), five lateral trunk roads.

{4) The Project Area has been so far deveioped basmally in the shape of aline extend :
ing from Poblacion toward north and south. In the future, transportation demand will
show a belt pattern on the north-south axis, refle_cting the pattern of land use. ln view
of such land use pa'ttern and the future area development plans, it is believed that the
existing Davao-Agusan/Davao-Cotabato Road will continue to be the most important
major road serving commuter (office, school) and business traffic. '

{5} In coherence with the ladder shepe road network in the Project Area, Diversion
Road is to be extended for the complete connection between Bunawan and Toril, with
the excepﬁon of about 5.5 kilometers between Ma-a and Taloino which wil'l'be left
unlinked in view of the unfavorable economy of road construction due to the topogra-
phy. Future changes in balance between traffic demand and traffic capaclty of Davao-
Cotabato Road and Coastal Road will more or less determine time for its full compleﬁ
tion.. In this Study, it is assumed that the time wﬂl come after 2000 '

{6} Davao Bukidnon Road is the only existing road whlch connects the coastal area
of Davao City with its inland area. The predicted development of agro-based industries
in Calinan will strengthen the coastal inland ties in the future. The formation of a high
speed, convenlent and safe road network will beimportant if the development of these
inland areas is to stimulated. It is, therefore, recommended that, in addition to the
existing Davao-Bukidnon Road, a2 Bunawan- Calman Road be’ constructed as the major
road to form this network
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5.3.2

Road Network Pattern

The transport network pattern recommended under Chapter 5.3. 1 must now be
incarnated- in an actual road network for the Project Area, defining the road drstrrbu-
tion and the kind of road which will facrhtate the performance of rts function. Varlous
kinds and functions of road are:

{1) Major Road

As the skeleton of an urban community, major roads have the function of hand-
ling inter-city _traffic and through traffi’o which are on a relatively long trip. Therefore,
they must have a road structure of a high level for a high traffic capacity.

{2) Secondary Road

Organlcaliy connectlng maJor sources of traffic generatron with a rajor road,
secondary roads deliver traffic on a relatively long trip to the major road Their struc-
ture must be of a fairty hagh standard.

(3} Collector Road

Fundamentaliy, collector roads gonnect [acal roads thh secondary roads for the
coliection of traffic from and the distribution of traffic to these roads. Within an area
surrounded by secondary roads, the collector road functions as *‘major roads”. Usually,
collector roads constitute the contour of a residential area and serve as PUJ or bus
service route. Collector roads are designed with relatively low standard structure.

(4) - Local Roads

Prowdmg to serve roadside housing premises, local roads are carefully distributed
and traffic control effected thereon in order to prevent through traffic from’ entermg
into the area. Local roads are designed by a low. standard structure.

When des:gnlng a road n‘etwork for a gwen area, the function of foac'h' component

road must be identified according to the above discussed classification and definition

and road facilities which commensurate with the function’ identified in‘ order that
smooth and safe flow of traffic is to be aohleved Thus, the future road network of

‘Davao City has been deslgned as presented in Figure 5. 7, based on the transport net-

work pattern selected under Chapter 5.3.1. The basrc concept supportlng this design is
as follows:
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{1) Coherence with the transport network pattern

The transport network pattern recommended in Chapter 5.3.1. is of a ladder type,
which will stimulate the transfiguration of the urban area from the present mono-
concentration ‘structure to a multi-core structure. Thesé selection of the mode or
modes to serve on the network is a matter of transport policy decision. However, in
the significance that the road is the base of land use, it has been decided that a road
hetwork is to be formed in the same shape as the transport network pattern in its en-

tirety.

(2) Road Network Dlstrlbutlon Concept

Orderly road network distribution is to be achieved through the connectlon of
roads principaily according to the hierarchial order of road functions: major roads,
secondary roads, coliector roads, and local roads. In other words, the kind or function-
al role of each road and its dlstnbutlon/posctlonmg should: be determmed in such a
manner that the function can be best performed network efficlency be maximized,
and local environment be preserved through access control, the effectuation of one-
way traffic, and other traffic measures. The fundamental road network structunng con-
cept is as presented in Flgure 5.8. :

Figure 5.8 Conceptua! Plan of Road Network

{3} Traffic Demand Structure and Road Structure Image _ _
For road network distribution, it is |mportant that the volume of dlstrlbuted

" traffic be fully understood so that the network distribution and the selection of road
function will be appropriate and suited- to the orientation and the volume of traffic
demand and trlp tength. In determlmng road functions, the road structure image of
Figure 5.9 has been considered, :
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5.4
5.4.1

Plan Formuiation
Alternative Plans_ahd Transport_atioh Policies

The transport_network pattern and the road network recommended in Chapter
5.3. have been designed in consideration of the planning targets stated in Chapter 5.1,
and the strategy for its realization. Their appmpriéténess is to be reviewed through the
evaluation of bolow dascussed alternatwe plans and prolect evaluation.

Oniy one set of road network which correSponds to the transport network pattern
was recommended and their modlfication if any, will be very partial. Therefore, the
alternative _pians to be evaluated are formutated based on the difference of the capacity
of each link. Link capacity difference between the alternative plans comes from
difference in the modes to serve public transport de_mand under each of the alterna-
tives, and the mode selection depends upon transportation policy to be pufsued.

The introduction of public transport mode with a Iagrge capacity was recommend-
ed in Chapter 5.2. for the effective use of transportation infrastructure, The following
three alternative plans two of which providing for the introduction of a large capacity
imode are considered: :

Alternative A: :I_ntroduction of rail transit service
Alternative B:  Introduction of bus service
Alternative C:  Reliance on the existing PUJs

_The capacity of individual links constltutmg the road network vanes depending

-on the mode of transportatlon adopted by the alternative plans.

Under Alternative C, no new made of public transport is to be introduced but the
PUJ is to be contmuously relied upon as the chief mode of public transport, and the
present trend of public transport service is considered to continue in the future, Also
“do nothing case” {wherein no additional investment will be made in road facilities

“and the PUJ will be contlnuously relied upon for pubhc transport} is mtroduced for

contrast,

' The modes of publlc transport consndered for use under each of’ the Alternatwe
Plans are as follows: :

“Table 5.3 Public Transbbrtation Modes_ and Alternative Plans

Atternative Plan " Rail-Transit ~ = Bus . " Jeepney

Plan—A © : o) A
'_Plan'-B. | T C® A

Plan—C R '  | ©

Do Nothing Case ©

) @ Major Public Transport Moda an Trunk Line'
' O Feeder Service Tiansport Mode . .
ALccal Service Transport Mode for Short Trip

Note: In each casa long distance Provincial Buses are oparated.
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5.4.2

The following are assumed common and same throughout the Alternatives: -

i) The total length of roads constituting the road network {provided that
Alternative’ A leaves the tunnel part of about 1.0 kilometer to connect
4.P. Laurel Extension with Diversion Road unflmshed)

i) Long dlstance provmual bus serwce

ity The Iocal service function of PUJs and tricycles (pro\rlded that jeepneys
are given the function of chief mode of public transport under Alternative
C and “'do nothing case”). ' '

iv} - The partial relocation of Davao Agusan Road in the vicinity of Sasa due to
the port expansion plan

v) Bucana Reclamation Plan and other deve!opment p101ects
Aiternatwe Plans

After the review of traffic demand based on each publlc transport system to be
introduced under the Alternatives and of coherence with the road network concept
recommended in Chapter 5.3, the road network for each Altematwe has been develop-
ed as shown in Figures 5.11-5.13. Each road network comprises a totai road length of

137.1 to 158.9 kilometers, constituting of 87.2 to 107.7 kilometers of existing roads

to be upgraded and 49.9 to 51.2 kilometers of newly constructed roads depending
upon the Alternative under consideration. The feature of each Alternative is as follows:

(1) A!ternatwe A {Introduction of rail-transit)

_ This Alternative proposes to construct a total length of about 35.7 kilome-
ters of rail-transit system along Davao-Agusan Road and Davao-Cotabato Road
{with detouring to coastal avea near Ecoland), where trip density is high. To serve
passengers as well, railroad stations are to be positioned at the intervals of about
1,000 meters in suburban areas and of about 700 meters in urban area. In view of
the impacts on traffic on the carriageway of road, an elevated railroad track is to
be used in Poblacion and the vicinity {about 4.0 kilometers), while, in other areas,
railroad track is to be built in the middle of the road right-of-way to avoid the
problems on land acquisition. ' '

i is expected that traffic demand will shift from mator vehicles to ratl tran-
sit, upon introduction, in view of the advantages of rail- transit service over motor
vehicles: regularity, rapidity, absence of enwronmenta! pollution, and hngher
energy efficiency. Should ‘this be the case, need for road construction will be
smaller than without rail-transit. Thus, this Alternative will require the smallest
volume of road develOpment (that is, the construction of 6-lane road and the

' completlon of the tunne! which wil! connect J.P, Laurel Extension and Diversion
Road, which are taken up by other Alternatives, are not considered under Alter-
'natwe A). For this reason, Alternative A provides for the smallest amount of road

~ construction costs, but when the cost of railroad construction is added, requn'es
the iargest amount of constructlon costs (see Table 5.4).

_The vehlcle of the rail-transit system in this Alternatlve A isassumed the same
vehicle type which is presently planned for introduction in Metro Manila, while
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{2)

the cost of railraod construction is estimated with taking account of ltocal con:
dition in the Project Area. - '

_The .bus is to be mtroduced 1o serve on major roads in supplementatlon to
rail-transit service. Basically, bus services are limited within each block to avoid

: the'competition with raiiroad and PUJs will be impor'tant as the mode serving

local nelghborhood needs. The funct:onal structuring of the road network under
this Alternative {and also under other Aiternatlves) are as follows:

i) Northern Area {Panacan- Bunawan)

Road network in this area is to be that of a Iadder shape formed with
{a) WIden_ed Davao-Agusan Road and newly constructed North Diversion
Road in parallel to and on the west side of the former — the two “‘shafts”
for handling traffic demand flowing north-south d|rectlon and (b} "ribs" of
major roads distributed between the “shafts'’-to connect themn at the inter- '
vals of 1.0 to 2.0 kilometers. The ladder shape skeleton has been selected
in order to develop a stable road network which will offer'a'great‘er total
road capacﬂy to meet the expandmg future traffic demand and greater
safety in emergency situations.

ii) Poblacion'Area _ S
A Ring Road is to be formed enoireling Poblacion/ EcOlan'd urban area,
consisting of Dacudao Avenue (to be upgraded), J.P. Laurel Extension (new-
ly built), New Ma-a Road {newly built}, Coastal Road (newly bailt}, and R.
Garcia Street (upgraded), for a total length of 14 9 kilometers. This develop-
ment of Ring Road aims at the mltlgatlon of traffic congestion and the im-
provement of trafflc environment in the urban area through the distribution

of traffic entering into the area and the by-passing of through traffic.

iii} Southern Area (Talomo- Torll)

As in the Southern Area, road network in the Area is to be also of & Iad- :
der shape, aiming at the same effects. Here, the network is to comprise three
major roads — Davao-Cotabato Road, theOId National Mighway, and Coastal
Road—running almost in parallel to sach other with the distance of 500 to

- 1,000 meters between them, ‘and with trunk roads connectmg them at the
intervals of about 1,000 meters. -

Alternative B {Introductton of City Buses)

This Alternative proposes to introduce buses to replace PUJs for serving me-

dium and long distance trip demand. The use of buses with a greater passenger
B capacatles is expected to result in"a substantial:saving in the volume of road cons-

truction work needed in meeting the saie volume of demand Alternatwe B pro-

vides for the same road network as does Alernative A except that an about 1-

kilometer tunnel . is to be completed for the connection of J.P. Laurel Extension
with Diversion Road under this Alternative. Therefore, the volume of reqmred
road construction would e greater under this Alternative than under Alternative
A by the volume corresponding to the difference of transportation capability
between rail-transit and buses. Thus, Alternative B _onid require greate_r road

construction costs than Alternative A but smaller total construction cost.than
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Alternatives A and C,

in order to increase the service efficiency of the bus, it is recommended
that a total length of about 22 kilometers from Panacan to Talomo (R. Castillo
Street, Lapu-lapu Street, Sta, Ana Avenue, E. Quirino Avenue, and McArthur
Highway), where traffic density is heavy, be upgraded to a 6-lane road and that,
of the six lanes, two be designated as exclusive bus lanes. '

Under this Alternative Plah, the PUJ will become the means of f_eeder
service supplementing trunk bus service and will handle short distance trips within
each biock,

—‘{}‘, i }*‘l’?lr’i' g o
Sl o b,
R

LEGEND:
poblaclon

wcmnma  Exclusive Bus Lone

~Figure 5.10 Assumed Location of Exclusive Bus Lane

{3} Alternative C (No new mode .to be introduced} .

This Alternative proposes to have the existing modes to'continuously play
the same functions in the future, ‘without the introduction of any new mode.
Thus, the PUJ will continue to be the chief mode of public transport s_ervin'g long
distance trip‘dema'nd,_whi_!e the tricycle will continue to serve local short distance
trips. ' '

Because the passenger-capacity of the mode relied upon for public transport
is small, the required road construction costs will be the greatest under this Alter-
native than under others, The same road network as under Alternative B is con-
templated for Alternative C, but, because of the greater road traffic demand, the
capacity of each link is necé_ssar'ily‘!arger,'as it is reflected by the volume of 4-lane
roads required: a total length of 31 kilometers under Alternative C, against only
9 kilometers under Alternative B. - ' o '
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5.4.3

Implementation Cost -

The amount of construction cost required for the implementation of each of the
Alternative Plans (exciudmg road iaintenance and railroad operation maintenance
costs) has been rough!y estimated in 1980 constant prices, as presented in Table b4,

using:

i)

i)

iii)

iv)

v)

vi}

The unit construction cost data per kilometer obtained from the records of
the Bureau of Construction, Ministry of. Public Highways, as modified by
market prices in Davao obtained from Davao ‘Construction Contractors, the

' plaﬁned road cross section, and the topography of the work area.

The concrete pavement of roads in view of traffic volume and less mamte-

nance work (although pavement structure isto be determlned through a soil

survey and the analysis of the existing pavement surfaces upon the feaSlbtlltV
study and/or the detailed designing).

The exrsting road upgradmg cost of a 90% of new road construction cost,
taking into constderatlon the cost of existing pavement surface removal

and the cost of relocation of draining facilities and so forth, as well as sawng _

1o be realized bv the use of existing roadbed

The unit cost of Iand acqguisition, as calculated by the Davao Ctty Assessor $
Offlce S

The cost of compensatlon for. houses and other buuldlngs to be demohshed
as determined by applying the assessed value of buﬂdlng_s by the Davao
City Assessor’s Office to the inventory of existing buildings as revealed
through aerial photographic survey map. - ' o
The railroad construction cost, estimated based on the similar type of
vehicle of the light rail transit system planned for Metro Manila.
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9abte 5.4 Cost Estimate of Highway and Railway.F'aciiitias

Plan A Plan B Plan C
New B-lane — 30 3.0
Construction 4-lane 11.1 9.1 30.9
Highway 2-4ane 38.8 39,1 173
Facility/ Sub-total 49.9 61.2 51.2
{in km.)
Up-grading B-lane - 19.1 19.1
4-lane 43.1 47,0 62.3
2-lane 44 1 316 26.3
Sub-Total 87.2 97.7 107_.7
Total 137.1 148.9 158.9
Railway at Grade 317 - —
Facility Elevated - 40 - —
(in km.} Total 35.7 — —
Highway New Construction 294.2 387.4 476.1
Construction Up-grading 2865 403.6 449,56
Costd/ Land Acguisition 3495 4748 5155
{In Miilion '
Pasas) Sub-Totat 9292 1,266.8 1,441.1
Raitway Civil Work h61.2 - -
Construction Rolling Stocks 459,23 - -
Cost2/ Power Supply,
(In Million Signalling, etc. 237.44 — _
Pesos) Land Acguisition 58.1 - -
Sub-Total 1,319
Total Cost?!
(in Miftion Pesos) 1,785.9 1,265.8 14415

Note: —1] Trunk roads only, collector and local roads are excluded.

—ZJ Cost at 1880 constant prices

-:ﬂ Mot included in the total for the convenience of comparing Plans A, 8, and C.

i’ Workshop equipments and spare parts costs of P64.7 Million-are excluded.
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