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CHAPTER 1
SOCIO~ECONOMIC PROFILE OF THE PROVINCE

GENERAL

The Province of Qccidental Mindore was selected as one
of the Study Provinces which represents the province of
the following characteristics:

. Economically less developed
. Poor level in road development
. Topographically mountainous

GEOGRAPHY AND TOPOGRAPHY

The province 1is located in the western part of Mindoro
isiand which is composed of Occidental Mindoro and
Oriental Mindoro. These two (2) province is separated by
mountain ranges located. in the center of the island that
runs froem north to south.

The province of Occidental Mindoro is predominantly
mountainous With narrvow {lat area along the western
coastal line. Due to these topographical characteristics,
the province is one of the typical sea~-side mountainous
provinces.

Slope map of the province is shown in Figure 1.2-1.

PGPULATION

The province is composed of eleven (11) municipalities,
two (2) of which are island municipalities. The
provincial capital is located at Mamburao.

Poputation in 1990 is estimated at 289,900. The average
annual population growth rate for the period of 10 years
from 1980 to 1990 was estimated 1.0X which is much lower
than the national average of 2.4%. Population density of
the province in 1990 is 49.3 persons per sqguare
kKilometer which is only about a guarter of the national
average of 205 persons per sg. km.

Population, the average annual population growth rate and
population density by municipality are presented in Table
1.3-1. Distribution of municipal towns together with
their population is shown in Figure 1.3-1. All municipal
towns are located in the Iow land along the westiern
coastal line.
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Table 1.3-1

POPULATION, LAND AREA AND DENSITY (199Q)
Province of QOccidental Mindoro

e e e vt d de mae o AR S Am ma e fme A b A e e hme T S B LS R e P W M m DD Ae me mm e MM MR LR SR ML Lo i MY N Mm Ma ma D P owmomw mn b N i omeoma

H ! Projected } Annual |
1 City/Municipality 1} Populationi Growih ilLand Areal Density |
' ' ' !

(19903 'Rate (%)Y! (km™2) (p/km“Z)
! 1. Mamburao | 20,688 | 2.9 | 339.5 1 60.9 1}
! 2. Abra de Ilog H 17,204 | 2.9 i 533.7 | 32.2 |
! 3. Calintaan i 20,906 | 3.6 1 382.5 1 54.7 |
14, Looc : 7,002 | 0.9 1 90.4 ! 83.0 !
i 5. Lubang i 14,989 | 1.0 1 113.1 1 132.5 |
I 6. Magsaysay H 23,388 | 2.9 H 286.7 | 78.8 !
{ 7. Paluan i 9,907 | 2.9 | 564.5 | 17.6 i
! 8. Rizal 1 25,708 1 3.3 1} 242.5 1 106.0 1
i 9. Sablayan ! 48,207 | 2.7  2,188.8 | 22.0 |
110, San Jose } 88,254 | 2.9 | 446 .8 | 197.5 |
111, Sta. Cruz ! 13,1156 | 1.8 i 681.4 | 19.3 i
H ! ! ' i '
! TOTAL ' i 289,868 | 1.0 { 5,879.9 | 49,3 |

Note: % Isiand Municipality
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1.4 SOCIO-ECONOMIC PROFILE

Table 1.4-1 shows major socio-economic data of the
province in comparison with the national value.

Gross Regional Domestic Product which shows economic
output of the province shares 0.4% of the total national
output. In view of land area and population share of the
province to the country, the province's economic output is
in sltightly lower level than the national average.

Per capita income of the province is higher by 1.24 times
than the national average. incidence of poverty shows the
lower level than the national average. Unemployment and
underemployment rates are much lower than the national
average.

Agriculture is the predomindnt industry of the province
and shares 73% in terms of number of workers.

Table 1.4-1
MAJCR SOCIC-ECCNOMIC DATA OF PROVINCE OF OCCIDENTAL MINDORO

! Oce. Mindoro i Philippines i H
! (A) ] (B) FAY/ (B

] 1

1. Total Land Area (sg.km.) 5,880 300,000 i 0.020
2. Population in 1990 H
(1000 persons) 280 61,483 0.005

3. Population Density }
{persons/sq.km.) 49 205 0.24

4. GRDP (Million P at i
1000 prices> 2,384 623,051 0.004

5. Per Capita Income in 1985 i
{(P/person) 6,935 5,593 1.24

!

d

|

16. Number of Workers

i by Industirial Sector in
! 1980 (10060 persons)
]

i

|

3

44.0 (73%)

* Agricultural 7,303 (512) 0.006 !

* Industry 3.6 ( 6%) 2,177 (15%) 0.002 !

* Service 12.5 (21%) 4,582 (32%) 0.003 |

% Total 1/ 60.3 (100%)! 14,197 (100%)% 0.004 |

7. Incidence of Poverty !
in 1985 (%) 51.6 59.3 - |

8. Unemployment Rate '
in 1988 () 0.0 8.3 - '

9. Underemployment Rate |
in 1988 (%) 1.8 i1.6 - i

e e e T G Em e mw Em e mE Em R R Ry e e e e e e e S ek et i e L Gk W MR R H8 A v ey v e m P e R et M e pm e mt mr e mm o s e e A e — A o

Note: 1/ Includes other workers who cannot be classified as any
one of three (3) sectors.



1.

AGRICULTURAL LAND USE AND MAJOR CROPS

Qccidental Mindoro has a total land area of 5,880  square
kilometers, vrepresenting 2.0% of the total land area of
the Philippines. Table 1.5-1 shows general land use of
the province. About 58% of {the province are occupied by
forest and 15% by grass land, Agricultural land shares
only 12%. ' :

Figure 1.5-1 illustrates the agricul tural Iénd.use of the

province. Table 1.5-2 shows major crops produced in the
province. Five (5) major crops of the province are palay,
coconut, corn, peanut, and mango. The province produces

approximately one-fourth of Region IV's palay output.

Tabkle 1.5-1
LAND USE OF QCCIDENTAL MINDORO

et e ma e b e e mE e AR Abe e R Em wm S A e e W S e AR Em A ke mm mam R R e oam e mm o AL Se e e A s T = = v et

Area in
Land Use sq.Kkm 4
Agricultural Land 723.2 12.3
Forest 3,428.0 58.3
Grass Land 864.3 14.7
Fishpond 47.0 0.8
Idle Area 746.8 12.7
Built-up Area 70.6 1.2
Total 5,879.9 160.0

Source: Socio-Econemic Profile of Occidental Mindoro

Table 1.5-2
MAJOR CROPS OF PROVINCE OF OCCIDENTAL MINDORO

Area Utilized (ha.) Production (M.T.)

Major Crops —=—rmmemmmm e mme e n e
1985 1986 1985 1986

Palay 62,240 69,440 219,850 228,956
Coconut - 5,893 - 6,153
Corn 4,570 4,630 5,905 6,265
FPeanut 950 950 708 831
Mango 630 800 420 600

Source: Bureau of Agricultural Statistics
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CHAPTER 2
ROAD NETWORK OF THE PROVINCE

GENERAL

The province was classified as one of the provinces of
which road network development represents - the poor
level in the Philippines. In this Chapter, present level
of road network development is assessed more in details,
then general direction of . the future road network
development is established. Based on the said assessment
and the functional road classification criteria, the major
road network for the Province is proposed.

PRESENT LEVEL OF ROAD NETWORK DEVELOPMENT

Present level of the road neiwork development level |is
assessed in terms of reoad extension (quantity of roads),
surface type and conditions (guality of roads) and road
neiwork pattern. .

Present Level of HRoad Development in termg of Road
Extension

Occidental Mindoro has a total of 1,606.5 kms. of roads,
copprising 358.9 kms. of pNational, 32:.8 kms. of
Provincial, 131.6 kms. of Municipal and 794.2 kms. of
Barangay BRoads in 1987.

Table 2.2-1 shows road density by class of road which 1is
compared with  national average. In comparison with the
national average, road development level of the province
in terms of road extension is summarized as follows:

National roads ..... cveseree--nigher by 1.43 times

Provincial roads..............higher by 1.16 times

Barangay roads....:vv¢0:......almost same as the
national average

All roads...... e e vrereBIMOSE same as the

national average

in terms of road extansion, road development level of the
Province is considered to be standard.

Present level of Road development in terms of surface type
and surface condijition

The Study Team conducted an extensive field survey on the
existing road conditions of which results are summarized
in Table 2.2-2,



TABLE 2.2~-1
EXISTING ROAD LENGTH AND ROAD DENSITY
Province of Occidental Mindoro

H Road i Road Length Jomemmmmm e e s e ;
] Class 'In 1987 (kms.) {0cc. Mindoro!PhilippinesiOce. Mindoro/Philst!
INational Rd.! 358.9 (22.4)1 0.2854 ] 0.1994 | 1.43 t
iProv'l. BRd.! 321.8 (20.001 0.255¢ ] 0.2211 1.16 :
i Sub-Total ! 680.7 (42.4)1 0.5413 i 0.4205 | 1.29

fremm e I Jrmm e e et Ll L L R P !
iCity Rd. H - - 4 - ' 0.0304 1} - |
'Municipal Rdi 131.6 (8.2) 0.1047 ! 0.0981 | 1.07 !
1Barangay Rd.! 794.2 (49.4})1 0.6316 ! 0.6536 | 0.97 {
oo frmm e f=———————— e e !
H TOTAL | 1,606.5(100.0)! 1.2776 ! 1.2026 | 1.06 H

SOURCE: DPWH Infrastiructure Atlas, 1989

TABLE 2.2-2
EXISTING SURFACE CONDITION (SURVEYED ROADS ONLY)
Province of Occidental Mindoro

! ! ! Surface Condition 1/ ! % of Pavement Type 2/!
! Road i Pavement |---rr-roeoesoesenocooo T e el e ;
i Class ! Type ! Good/Fair | Bad/Very Bad ! Total (%) !0cc Mindoro! Phils. i
jmmmmm————— e e I i alat oo it frm e fmmm e !
' IPCC 1 19.9(100.0)1 - - i19.9 (100.0)1 4,1 | 23.6 i
| et fommm e P oo et e et fommmmm e !
! National iBituminous! 2.3 (74.231 0.8 (25.8)F 3.1 (100.0)! 2.8 |+ 22.3 H
i Road i----eoweee it R attabtetedey e aiatatateby et fmmmmmm - g
i iGravel 1148.3 (70,121 63.2 (29.9)1211.5 (100.0)1 84.9 | 51.3 ;
; frmrmmmmm e e fommmmm oo fmmmm e m o fmm s P !
' iEarth ! - - 5.3 (100,021 5.3 (100.0)} 8.2 2.8 '
i e bt frmm e Jomm e R e e e i
| {Total 1170.5 (71.1)! 69.3 (28.9)1239.8 (100.0)} 100.0 1 100.0 !
o e et oo e e R e R e R et :
H {PCC i 9.8(100.G); - - 1 9.8 (100.0)} 0.7 2.5 i
! jmm R jmmm e jmmm e —— R et HE !
iProvincial iBituminousi - -1 - - 1 - - ! 6.2 8.9 i
! Road  i----e-eeo- R ettt et tabiy fommm e === R iiniatt g
H iGravel 1145.9 (67.8)1 69.4 (32.2)1215.3 (100.0)!} 87.0 1+ 70.6 )
i fommmmm e e fmmmmm oo b fmmmm e o R !
! 1Earth 1 0.4 (4.9 7.8 (95.13F 8.2 (100.0)1 12.1 + 18.0 i
! R fmmmmm e R e LR R R R !
i iTotal t166.1 (66.9)1 77.2 (33.1)1233.3 (100.0)! 100.0 | 100.0 !
jme H e e fmmmm e e fmmmm R et b m = '
i _ {PCC 1 29.7(100.004 - - 1 29.7 (100.0)} 2.4 { 12.5 !
i Natiopal i--=-=woeee- ittt {mommm o from e Prmmmmr oo {mmmmmm s '
i and iBituminous! 2.3 (74.2)1 0.8 (25.8)F 3.1 (100.0)} 1.6 1 15.3 '
iProvinciall---weeeun- s s o e fmmmmmm o el jm——mmm d
i Road iGravel 1294.2 (68.9)! 132.6 (31.1>1426.8 (100.0)1 86.9 | 61.4 i
i fmmmmmm———— R it fmm R e e L LT e et I ittt !
' {Earth I 0.4 (3.0} 13.1 (97.0)} 13.5 (100.0)! 10.1 i 10.8 H
i = == fmm R e e e e T - H
H iTotal: 1326.6 (69.0)1 146.5 (31.0)1473.1 (100.0)! 100.0 } 100.0 i

SQURCE: 1/ Survey by Study Team in 1589
2/ DPWH Infrastructure Atlas, 1989



2.

Present level of road development in terms of surface type

and

surface condition <(guality of roads) - could be

summarized as follows:

National Ropads

Only 7% of natlional roads are paved with PCC or.
bituminous surfaces in ihe Province, which 1is far

-below the national average of 46%.

Although most national roads are still gravel roads,
surface conditions are relatively well maintained and
about 712% of naticonal roads were agsessed good or
fair condition.

In terms of road guality, national roads in the
Province are still in very low level.

Previpcial Roads

.

Only 1% of provincial roads are paved with PCC or
bituminous surfaces, which is far below the national
average of 11%. '

Road surfaces are relatively well maintained and
about 67% were rated good or fair conditions.

Provincial roads in the Province are still in very
low level in terms of gqualily of roads.

Present Road Network Pattern

Present road network is presented'in Figure 2.2~1, which
shows all existing national and provincial roads. Present
road network of the province is assessed as follows:

Existing road network pattern is a comb type.

Due to mountainous terrain, roads connecting Oriental
Mindoro are not yet completed, thus, there " is no
linkage by land transportation between the two (2)
provinces.

As the lowland area between Sta. Cruz and Sablayan is
easily flooded during rainy season, there is no road
along the coast, ingstead the exisiing road runs
inland areasa.

Most of the sections along the coast are provincial
roads. National roads are mostty located inland area
and become oftenly impassable.
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2.3 CGENERAL DIRECTION OF ROAD NETWORK DEVELOPMENT

Regults of assessment of present road network

-

development

level are summarized as follows:

. Allhough road extension is in the average level of

Based

the Phitippines, quality of roads is still in a very
peoor level,

The basic road network within the province is formed,
however, major links become impassable during rainy
season. Linkage with Orienial Mindoro is not vyet
achieved.

on the above assessment, general direction of road

network development of the province will be as follows!

Upgrading of pavement type of existing roads should
be given priority.

Improvement of wmajor links which c¢urrently become
impassable during the rainy season should be given
prierity in order to establish more stable and
reliable road network.

Completion of the roads in the northern and southern
tips of ihe province which connects Oriental Mindoro
should be seriously considered.



PROFPOSED MAJOR ROAD NETWORK
Procedure

To identify major roads, all existing roads are firstly
classified in accordance with the functional road
classification c¢riteria which is .shown in Table 2.4-1,
Functional ¢classification groups roads according to
importance and guality of services they are intended to
provide. Individual road links of similar importance and
gquality of services are organized into sysiems so that a
road network in accordance with the hierarchy of functions
can be planned and formed. They can be efficiently managed
with consistent policies, design and operation.

After identification of existing major roads, necessity of
additional new links is assessed., For example, if a

certain municipal town has no access, a new major road is

added to the existing major road network. Thus, the
inittal major reoad network is proposed and subjected to
evaluation whether the proposed one is well-balanced or
not. Evaluation is made by two (2) indicators asgs follows:

a) Network Value

Nv = I
Where: Nv = Network Value
L = Road length delineating a block
P = Population in a block
A = Land Area in a block
Block= Area delineated by major roads

b) Accessibility

Accessibility AC = E:pl
Y pl
Average Accessibility A ave = e
P
Where
8] = Population of a Barangay
1 = Distance from a barangay center
to respective major road
P = Total population in a block

I1f indicators of some blocks show imbalanced value,
additions or deletions of major rovad links are made until
indicators show almost balanced values. After these
adjustment, the major road network is finally proposed.
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Preposed Major Road Network

The major road network for the Province of Occidental
Mindoro was proposed as shown in Figure 2.4-1, For
establishing the major road network, the following were
taken into consideration:

. Existing network pattern of comb type was based to
formulate a major road network.

Existing  provincial roads along the coast were
proposed to be developed as primary major roads.

.

In order to complete the major road network, roads in
the northern and southern tips were proposed to be
completed in the future, if not immediately, no new
links were considered necessary.

Network value and accessibility of each block were
computed to evaluaite whether the proposed major road
network is a balanced one. Based on these values, addition
or deletion of road links was made and finally the major
road network was proposed as shown in Figure 2.4-1.

Network value and accessibility of the proposed major roead
network are presented in Table 2.4-2.

Proposed major road network has a total length of 390.4
kms. and composed of the following roads. '

National Road 274.6 Kkms. (76 #¥ of all national
roads)
Provincial Road 115.8 Kms. {36 % of all provincial
’ roads)
Total 390.4 kms.

Table 2.4-2

NETWORK VALUE/ACCESSIBILITY
Province of Occidental Mindoro

i H { Road | ! tAverage!
tPopulation {Land Area iLength iNetwork lAccess 1Access. |
P€1990) Voo(km™2) ) (km) } Value | (p.km) ! (km.) |
e e == e etk bt R bl i e it R i
' 12,296 | 764.36 + 65.7 1 0.678 | 28,449 1 2.314 |
' 23,404 | 206.50 + 60.7 + 0.873 \ 41,814 1} 1.787 !
H 11,913 i 101.50 + 43,0 1 1,237 + 3,870 1 0.300 i
d 44,207 1 340.26 ¢ 94.2 | 0.768 | 58,319 } 1.319 i
! 38,140 ! 239.64 { b7.3 1 0.599% | 67,478 } 1.769 |
i 48,312 | 3,817.27 | 228.0 % 0,553 | 32,197 | 0.666 |
mmm o = fmmm——= e e ik  rm—————— }
H 29,712 | 861.59 + 91.5 1 0.572 | 38,638 | 1.300 |
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CHAPTER 3
TRAFFIC

TRAFFIC SURVEY RESULTS

Roadside traffic count survey was conducted on selected

roads. Traffic counts were carried out on two (2)
consecutive days for 12 hours from 6:00 AM to 6:00 PM each
day. Traffic volume was counted by direction and by

vehicle type every hour. The vehicle type was c¢lassified
as follows:

- Car

- Jeep

- Van

- Jeepney '

~ DBus (mini bus & large bus)

- Tyuck (including trailer)

- Motor-tricycle

- Motorcycele

~ Animal drawn

- Pedestrian

- Others

Figure 3.1-1 shows the location of traffic count stations.
Traffic survey resulis are summarized in Table 3.1-1.

Survey vresults were converted to Average Daily Traffic
(ADT)> Dby using the hourly factors based on the data from
the Nationwide Traffic Counts Program (NTCP). Considering
other factors such as market days, harvest season, rainy
secason, eic., AADT were estimated by vehicle type.
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.3.2

J.2.1

TRAFFIC ANALYSIS AND FORECAST: TRAFFIC PROJECTS.

Analysis of Present Traffic

1)

General Procedure

Presenti traffic on each major road network was

analyzed
3.2-1,

according to the procedure shown in TFigure

The analysis is divided into three major steps:

Step 1 H

Step 11

Step 111

Analysis of Traffic Survey Results

The number of passengers and commodity
tonnage were obtained from the results of

the traffic survey. These data are,
however, available only on the surveyed
road links and used’ for calibration

purposes {or the lraffic model described
below.
Analysis by Traffic Model

Traffic generation and attraction, in terms

of passengers and commodiily tons, were
estimated based on population. and per
capita traffic generation factors; traffic
distribution (0D distribution) Was

estimated by the graviiy model; then, OD
distribution was assigned to the major road
network expressed by the node and link
system. In +the analysis, since only
traffic generation factors were unknown,
assumed values were used in the first step.

Comparison of Both Figures

The number of passengers and commodity

tonnage estimated by the traffic model were
compared with those derived from the
traffic survey. On the basis of the
comparison, traffic generation factors were
appropriately adjusted and the traffic
model analysis was reiterated until ihe
traffic model reflected the actual peorple
and freight movements with a high accuracy.
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2) Analysis of Traffic Survey Results
Traffic volume.by.vehicle type counted in the traffic .
survey was converted to number of passengers and
commoditly tonnage using the occupancy and average load
shown in Table 3.2-1.
Table 3.2-1 OCCUPANCY AND AVERAGE LOAD
Province of QOccidental Mindoro
Average Number of Average Load
Passenger per vehicle (ton per vehicle)
Car/Taxi 3.40 1.00
Jeep 3.40 1.00
Van/Pickup 3.40 1.00
Jeepney 11.80 1.00
Bus 25.30 1.00
Truck 5.00 3.00
Moter-tricycle 2.90 0.30
Motorcycle 1.60 0.10
Animal Drawn 3.00 0.156
3) Analysis by Traffic Model
i) Zonal Division: _
The province was divided into traffic Zones
corresponding to municipal divisions in principle.
ii) Major Road Network: :
The major read network was expressed by a node and
link system, Each link was given length and
average speed according to the actual road
cohdition. A node and link system of the Province
is presented in Figure 3.2-2.
iii) Search for the Fastest Route:
The fastest route for each zZone pair was
calculated by Moore's Method.
iv) Traffic Generation Factor:
Per capita traffic generation factors {(trip/
person/day and ton/person/day) vary beiween 2zones
even in the same province with many factors such
as.: -

Economic Activity
Size of Population

Hoad Condition

Other Physical Conditions

Pistance from Provincial Capital
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The generation factors which best illustrate the observed
pecple and freight movement were esiimated by the
iterative method. The traffic generation factors thus
estimated are summarized in Table 3.2-2.

TABLE 3.2-2 PER CARITA TRAFFIC GENERATION FACTORS
(MAJOR ROAD, 1990 W/
Province of Occidental Mindoro

Passenger Movement Commodity

{(trip/person/day) {(kg/persaon/day)
Range 0.014 - 0.045 2.0 -~ 6.6
Mean Value 0.030 4,3

v) Traffic Generation and Attraction by Zone:
Traffic generation and attraclion were obtained in
terms of passengers and commodity tonnage as the
product by generation factors.

vi) Traffic Disiribution:

Traffic distribution (OD distribution’ was
estimated by the gravity model:

Gi.Aj
Xij = K

2
tid

Where, Xij Traffic from zone i to zone j

k = Parametey
Gi = Traffic generation in zone i
A} = Traific attraction in zone j
tij = Travel time from zone i to zone j

along the fastest route

OD distribution was adjusted so as io satisfy the
following conditions by the Fraior Method:

) n
G~ 3%
j+1
.n
A= X
+1
¥Yhere, n = Number of zones



2.2

vii) Traffic Assignment:

Each OD ({raffic was assigned to the major road
network expressed by the node and link system on
an all-or-nothing Dbasis,. Thus, the number of
passengers and commodity tonnage for each 1link
were calculated.

Traffic Forecast

Figure 3.2-3 illustrates the procedure of traffic
forecast.

The traffic model prepared for the analysis of present
traffic was basically used for forecasting future traffic
on the major road network with the following additions/
modifications:

1) Major Road Neiwork and Fasiesti Route Search

The node and 1ink system for the "with" c¢case was
prepared by changing the characteristics of the 1links
included under this feasibility study as well as the
links commitied to be improved.

The fastest route search was carried out both in the
"w/0™" and "with" case networks.

2) Traffic Generation/Attraclion and Distribution

The future population was based on the NCSO 1880
Census of Population and Housing.

Per capita traffic generation factors in the "with"
case were estimaied referring to the generated
transport demand/transport cost reduction elasticity
shown in "Highway Planning Manual, Volume 3, MPWH" and
alsp based on the results of the analysis of ©present
traffic., . For instance, a zone showing a small
generation factor at present due. te poor road
conditions is expected to increase the factor to some
extent by road improvement, and the degree of increase
¢can be estimated referring to other zones in similar
situations but with better road conditions.
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The traffic generation factors thus esgtimated are
gsummarized in Table 3.2-3.

TABLE 3.2-3 PER CAPITA TRAFFIC GENERATION FACTORS
(MAJOR ROAD, 1990 WITH)
Province of Occidental Mindoro

Pagssenger Movement Commodity
(trip/person/day) (kg/person/day)
Range 0.036 - 0.045 5.3 -~ 6.6
Mean Value 0.040 5.8
The transition period, i.e., the periocd which will

elapse after opening of the improved road before the
full impact on generation will take place, was assumed
to be three years.

Traffic distribution for the "with'" case was estimated

by the same method as used in the analysis of present
traffic.

3) Traffic Assignment

The number of passengers and commedity tonnage on each
link in the "with" case was estimated by assigning OD
traffic to the major road netitwork in the "wiith"™ case.
They were converted to the number of vehicles using
the modal distiribution in the "with"™ case. Changes in
modal distribution with changes in road coendition were
estimated reffering to the present distribution in
other road links in a similar situation but in the

road condition. The transition period of a complete
change in modal distribution was assumed to bhe ihree
years.

The traffic in the "with" case was broken down into
follewing four categories for convenience of traffic
benefit estimation:

Normal Traffic: Flow of passengers and freight
which will occur even without road
impravement. However, changes in
the number of vehicles 1s possible
due to changes in modal
distribution.

3 -1



Diverted Traffic-1: Traffic which diverts to a certain
road from other routes as a
conseguence of road improvement,
This 1is usually called simply
diverted traffic.

Diverted Traffic-2: Traffic which changes destination
as a consequence of road
improvement but for the same trip
purpose as in the "w/o0" case.
This 1is possible in the case of
improvement of the access road to
the nearest town which 1is at
present - barely accessible due to
poor conditions. This traffic is
called "Diverted Traffic-2" in
this Study, distinguished from
Diverted Traffic-1.

Generated Traffic: lIncreased traffic brought aboul by
road improvement.
Estimated Present and Future Traffic
Estimated present and future traffic on the major road is

illustrated in Figure 3.2-4 and Figure 3.2-5,
respectively.

Estimated present and fuiture movements of passengers and
commodity by 1link are presented in Table 3.2-4, and
estimated traffic volumes are presented in Table 3.2-5.

3 - 12



o Paluan

- '{o WAMBURAD
€ on
Dk‘,e_‘,
e,
\%\
< - ~
Sta Cruz '.'f_
[ 5 1 15 20 Sablaysn ' t'
KilLoe HBETE R - 4
LEGEND:

ADT (Veh.fDay)

L ]
L.
b

A Y
$

Calintoan

Provinclal Capltal
L] Munlcipallty

S:r;:b:’
-

IFIGURE 3.2-4 ESTIMATED TRAFFIC YOLUME(1920)

-5
. 2
ans® Magsanay/ &¥

VAT MIN 'l".l.’lilﬂa 20 JONIAOGd

Hb“




U]
Q‘\.‘
as I

5 '
<" P

¢ ttiet, ST
3 — e To Fusyy Satarg
“Abro da blo I

o Palvan .

i

MAMBURAD \

Q ) 15 15 20

¥ T L O MW E£TER

LEGEND:
ADT (Veh./Day}

390 LESS THAN
A 50
Calintgon

Provinciel Caopltat
o] Hunicipallty

San Joss
1
o
ol v;;
ort®

gmﬂ““" agsay:

O

FIGURE 3.2-5 ESTIMATED TRAFFIC VOLUME (1893)
"WITH PROJECT"CASE

Y

Rt

. —— s
OHDANIN JYAKR (U0 40 IO IAGH




Y& 598 i 99°6¥E 1§°2 81~ g g1g Q2T¢E 21 I- 956¥%
98°688 1 99°06EZ2 G271 a1 - FSTLSE L9811 L T~ £ETE
6L°P8E . 2T ¥¥1 bW LO - 0z 0ve 680T b4 - 2681
e 0¥Z 1 B0°BE 8L 80 - 0102 SL7 e - 8281
96" SLT i ' 96" GL1 - BGET
FE- Ly 1 L¥TI9C ES°E - SE"E1S GZZE [ - 9G6F
29°868 | 8Z'6ET 08°1 - ¥§*LSE ALE6T L ‘ - £EIE
e 06 | BIZ°081T Sy - Qz'ove vOTtL 4 - 8581
gz gz 1 I8°0¥% BE" - 80 102 882 ¥ - 8261
96°6L1 H ' . 86°SLT 66CT

i ] e e e | i m m e m e ] — e e ————— Armm——————
L2218 } POL91 L0 10"¥¥T- 90°'LGY 19F1 g gi¥1~ FSLY
LS"G8E t LL°EOT £9° L9T00T- 28°S¥PE cee Z 668~ 500¢ !
LETFET ! LZTTO0L 1£° ST 89- E6°1ET Q28 1 Ly G- TZ8Y
6V 081 1 9E°61 ez LTL8- 907 P61 LET 1 crv- g9% 1
SL691 i SL 691 aFel
68°6EF 1 Z¥¥ST PI°I- I0°PPI- 2L 0EL 0Lzl - 91k i- evi1e
TL°S0E + 8Z7LLT QL7 - L9°Q01- 08 6¢e SEY¥ T - 658~ LBG1
Z8°¥HZ 4V E9°81T 6% - S1°89- g£E£°¥G1 2L8 1~ L¥s- YA
G6'PC1T i 91°EE 12° - LT"LG- BI'BZI ree - cry- ‘TL6
goTEIT ) g0 ell . 528

IiIIlIIII“ llllll — e —— o ———— - - - L R L e - -
8G°5E8 | OL°T108 s§8°¢ - ¢E"0tE LbY EE - (A A%
16°€L8 | I¥P°IVE QL7 - Q@-6d¢ LGSLT (A - L8611
P9 L8 ) L8122 E€¥°1 - EEFSIT 9z91t Fi - S0Z1
£€°1671 | 0118 9zZ°1 - g1°621 444 [ - 1L
£0°CL11T ¢ 20'E8YT : 228
TL°SI6 + 0L°T08 PP G- - Sy "EZY 9LPE g8~ - Z06E
££°0E9 i TP TIPE 9179~ - B9’ S6C LELE g4~ - (4R &4 .
89°¢1y -1 LB-182 L0°S- - 88861 8281 Sg- - 2081
gs gzz 1 0119 28"y~ - 087991 (2544 6e- - I121
L1971 | , TLTTOFI . . geol
zZ°8r8 | TZ2°8¥S - - - 168V - - -

82 LLE | BZ'ULE - - - S108 - - -
gL dve t 9L°ive - - - 6LLY - - -
§8°99 i BB"99 - - - CLY - - -

S S el e s T
88868 i ZT"B¥S TE" - 10°8%E 1687 91 - . LBBT
90119 | B8e'E€LE 2% - 1 A 4 STog 0t - 06LT
C9TAB6E 3 9L7Z¥FE LT - 69°¥SI GLLT g - 860¢
£1°861 | 88-9¢ A% - 117eel gLy .8 - Y¥s
12111 | 127111 [ ¥

Illllll.lt._lIIl....llllll.lt......Il.lllltlllll‘lllil.[ IIIIIIIIII g e e . AR A
. ! poied Z-ve:  1-paj pojea 2-P91  1-pay
18301 i -suap -d3AT1Q -~Jd2A1(Q [BUWION ‘-5u3D T ~XIATQ .-Jd3alg [EWION

ageuUuo]l A} 1powWmoy siaFuassed FO Jaqunp

‘A1 1POWHDD PUBR SJoFuUDSSEd FO jUIUIAOH

OHOAN IX TYINAAIDDQ

(1) ¥

c'g HIdYL

NOBLDACUd DI1AdVHL

15



66°96E8 ¢ 82 LFET OL'Y 6o rrT - D { ooz LE 91r1 - I LT0ZT !
02°89% | EI'FOT OF'€ 297001 - iosvze P ZgeT  ¥e 668 - ! L00% !
TUTE€2T  § S2°EOT ZLTT §1°§9 . - toorgl ey S1 L¥8 - ! OLBET ¢ 9T
8798 . | $E°LZ  LP'L  LI'LS - ! 19 P26l 21 by - t E6BT !
- * - P~ M - {0681 i
et R B Dt EET Rl EET Y B
¥6 getr I - 190" - - OO'EET | 4BTT P - - 9811 boLT0T
¥L06 | - PO - - 8L°06 | 9TL T - - S€L iL00T ¢
§0°63 1 - 20" - £0°69 ! vE¥ to- - - vey tLEBY ! ST
0678y | - 10 - 68°8F | 9re Po- - - 9¥g | €661 !
AN ¥P 2y 1 202 ; 252 ! GEBT !
z8e8y 1 - oL" - - 28 v8Y. 1 OEEV b z- - zeey i LI0T
BETOEE I - 8y - - 9808 ! z89Z bo- z- - P89z b L00T i
grtsie 1 - p1- - 82°5Tz | 9861 P 1- - 881 LOL6BT 3 ¥
61781 § - zL- - 087821 | £9Z1 P T- - ¥9TI ! E6GI
08°PST | 08°FST { 9901 “ 99071 ' 0B6T !
o i | e T e e o m R m s e | s L | TS e m e Pom——
EI°6LT ! SE6LT , - - - {8651 L 861 - - - {2102
ze'§IT | 2g°s1t - - - I LE6 ! L6 - - - i L00%
8¥*0L | 8¥-0L - - - i 818 o618 - - - { LE6T ! &Y
¥6°81 ! ¥5°8I1 - - - P oveT topel - - - ! EGBT -
- P - Eo- ! - I 0661 1
........ R i B e e L T T RSP PR Ry PR
867299 {'ET'6LI 0L~ - 25°v8y 1 8T65 -l @681 . 2- - ZEEY { L7021
06°8b¥ "1 29'ELT 8¥'- - 98°0€E ! G619 P LE6 z- - v892 b200Tt
197682 | 8b°0L pI*- - 8T'8IT 1 ¥OIZ. ¢ 61§ 1~ - L8ST { LBBT ! 2T
TLTL61 .} vG6'8I  gI'- = 0€"8LT | LBEX PVET T~ .- vozr ! £661
08° %57 | 08°¥ST | $901 : 8301 ! 0661 !
SL°E89 ! 65°9LT 9L°-  2TT-  FLULO0G | ! 6281 €- I- ovey P L10% !
§£°09% i 6z°'PIT 2§~  §I'-  EL°9VE ! ! LT6 z- I- £182 | L00T !
027662 | §8769 91~  607-  09°4TT 1. ! opig 1- - £981 ! LB6T I TI
£r S0z & 8L'81  €I°-  L0°- 687981 | - B & - SZET ! €661
£Z 29T ! £2°291 ! : A LTT1 ! 0661 !
......... R R P T PP e e L EEE R R P
87 V0L | 66°9LT 08°T 2g - 127928 ! 8457 1 i- y1L8 t 2102
£0°4FL | 62°¥IT 60°T  &I°~  BLTIEY 126 T I- 65 o002 1t
yr-z8% 1 $8°65 B0 60~  §9°TIp PI8 T - L81¢ ' -L8BT | 0T
9£°098 | 8L°81  ¥O° 1075 29tTRE LET I - 852 | E66T |
67°95% ! 67962 orie i 0667 |
TL'BS6 | V8'VOE EE°I 2z'-  LL'ES9 | 6L 2 I- zves f 2102
2E°089 ! £2°002 IG°T &Y'~ TIT6¥E i 1291 v I- £68¢ PoL002 !
10°12% | 98°¥21 KO~  60°-  BP°96T ! 916 T - 1282 ! L66T i G
1rtosz i pLC8€ E0T-  L0'- Sk T9yT g€ 1 - 9581 ! €661 ¢
CEAE S CAN 1300 CA oz81 | .0B6T ¢
{ posal z-per,  [-pd} n paied  g-pay  T1-Po3 ; :
Te3ja], y ~2u3n =J2481(. -J2aA1g {REION H ~-3auan -Jlarild  =Jd3A1Q TewIaNn ' ' '
||||||| T LT e et T T T E IR I pU RS IR PIUP DU EPUPIPRPNURPIFRUPRRpY S £ -1-3 S 118 & (

£11POLKO) PUT £I9TUASSed JO IJUSWLIAOK
) : (2 ¥ - 2°€ EIGV]
OHOOQNIKW TYLINITIZ20 NOELLDIrOEd 21ddVYL

3 - 16



or-esr 4 - . 9p- - ST°GET | GIL
861 ; - O - - 29" 15 A 4
02" 69 i - z0-" - 81°65 {087
06" 8% ] - z0° - 88 ‘8¥ ! 902
gL e i ) 9E " ¥ bovLl
7578 t- - - Y38 cioTve
Ly 9 ! - - - 9y 9 i oY
g1°¥ ! - - - 81 ¥ {21
gy & ! - - - 3 A i 86
66°2 i 852 i 8
0£"8SF i L6°0GLT TI - - Py LBZ 4 060¥
GYI°908 | 0Z'¥11 60"~ - B0TZ61 4 08¥E
£0°F6T } OF"iL  FO - 867181 1 4ZTPI
£2°611 | ¥L'BT £0" - Sh 66 ! ¥P@
£5-58 ! £49°58 | 88§
ZETPST 1 6L719 0" - - 85°Z0L0 1 Lovl
£0°21f ! 90°2F 107 - - 66769 i 806
96° 2L ! 0v LT - - LSSV i LEG
z28-g¥ | 68°4 - -~ BL'ig A
gL° 28 ] SL°ZE - F A4
e —————— e e et
L8'2E tSL6 L0~ AR 0v"£E ! ¥52
<1883 1 £8°9 0" - G- 86741 ioI8l
224 2! RS 20" - 60 - 68701 | L0T
996 - 20~ . LD- 09°8 ! 89’
Ly L ! Ly L {18
f1°62 ! 06°82 30" zze - 1 092
Yo' 0T ! §8'61 " ¥O° 51° - ! g9l
£1°2 i ZotgT g0 60" - {96
g9 £ ! 08TE T E0T L0 - 9
- H - n -
|||.I|||I-|uIll.l!.t..lll.].‘l.l.l.ll'. lllll .l‘llllll,.llll.nrlllll...ll
P BLY 1 Sl r82 Vi'E 1§ 1¥T 8S° 1y ! PGEY
G8°TZE 1 SV 16T 8E£°¢C 86°86 8587 ! 6492
$0°80% | gI*Iz1 E£0°T LO" LY 18781 io9Lgl
Y4801 | 26°28 68" = 82-99 951 | 884
£9°81 | £8°E1 ! V6
e ) e i e ————— Illlllllllwlitllllfl
! 'pajea Z~pal T-92% ]
[e30L ! -8usp  -J2AaIQ  -JDATQ  [BWION  § -iw3ol
Illllll!tlIllIIllltlllIllllllllllllliltllII“lltllltll
2deuuonl AjI1powwoDd |

- - - 612 A A
= - - (444 -1 L00e
- - - 092 i L6BT | EE
- - - 902 ! £661 1
L1 I 06BT !
e T e m e ———
- - - ire toLI0Z
- - - 0ie ! L0OZ
- - - £21 i L6581 1 2T
- - - 26 t £66T1
Z8 i 0661
§241 1 : - ) 58452 tLI0nT
826 - - - , §881Y 14007
ZEes - - g68 ! LBGT T2
oFt - - yoL i g661 |
28§ | 0661 !
15§ - .- 815 ioLIgT i
Ive - - \ L9 i L00Z |
Z0Z -+ - - SEE I L6BT | 02
¥g - - L97% 18661 !
92T i 0681 |
e ————— lllllllt]lllliifll“IIII(I"lIII
LB - I- 602 PLT0T
£g - T- 62T i L0902 |
I8 - - 9. i ABST 4 61
8 - - 19 ! €661 |
. 18 {0661 |
lllll I]lilllllllllllllll|lllll!li“Illﬂiiﬂllll
862 - 1 - fOLI0T ¢
197, - I - i A002 ¢
a6 - - - YOLGHT 1 81
8% - - - | 8661
- {06861 i
Dl T T VS —— lill_li!tllnllil
198¢ - €2 LBET [LE 1"LI0T
P¥St 91 L8B Ze? 1 L0CE
L88 0t |22 gel fOLBGT ) LT
£ee 8 LEY 11 { £66l !
‘ &3] 10661
e A Bt a g = T WA AR L e v - Y ————— “lllll[—llll
paied Z-P31  T-pey ! !
-2UdD -JRAl(g -JXBALg  [BBION ! i
||||||||| e L m e e - IR MU
SIaFUBSSB] TO Jaqunp ! !

hﬂdvosecu.vcm sI1aBuassed ;o juswaacy
: (8y ¥ - T°E Fiavl
OHOQNIW TIVINHCIDDO © NOQILDHIO¥d OIld4vyl

3 - 17



1912 42 ipg' PEE § 2201 ¢ - 861 141 1869 ivs6 62 LBE 94l
LFT LY EPE 902 4 L9 4 - 86 FI1  t16G%¥ 1909 51 LSZ 81X
1886 82z 8GZ 921 ¢ ¥E¥ L - 68§ B2 AT A 4 4 1T -I81T 9L -8
¥y e1 91T 9L toLrE Y - 8F 09 1662 148 6 IET €9 .
i : : i 668 1 = 1§74 A 1902 1gE 8 21T ¥8
1612 84 gF4 628 | ZETOT | - g6l TAT ra 62 LG6E 941
081 8y 8¥e 60T 1 TL9 1 - 85 AR 9g 61 lg2 811
186 62 ITeg s21 4 ¥v2?¢ | - 6% g2 144 11 181 gL L
108 £7 Ly1. 9L A 2 ¥ 09 LE 6 181 " €%
HE I 662 ¢+ -~ |34 4] Ze g AT G X
e datata e R s fommm e e N e LT E —————
1621 g% ¢¢8 E£61 { GBE6 8¢ 288 691
168 GZ 90z vTT ¢ 9¥9 | . g1 8F¥Z £1%
164 L1 921 9£& { 0% & 11 P81, £2 e
H 1ZE ] ¥6 .+ 6F © t pET | 6 91 09
. ! H PoL8z L 801 2§
¥68 | - SL 1F i8L8 1011 - 8L 692 19% | 189 ! 61 €52 21T
28 1 - LY 9g IGLE  19L ¥ ¥L1 80T | 8%F ! 21, v9i s§.
¥8¢ 1 - 62 81 1682 11§ A 801 8% 1 0LE L 20l . 6% g
g9r 1 - 12 £ 1221 12 g z9 ze A A A ] £g 134
H : H . IS 0 S g ZL g¢ .
Lzel 4 - E¥T 64  1¥011 1602 £L ¥15 608 U 159 | 61 282 TII
ggg 4 - 68 6 T 1STL 1E¥I  SF 828 861 | BE¥ | Z1 ¥OT 64
Lzs 1 - £g 62 PPy iv6 Lz 102 11t 0L ! L ZOT 6V {4
ivgZ  16E 01 SIT 09 i zzz 9 £8 op.
H ; 1 S § zZL 5¢
et Tl Tt el e ettt S
120Z1 1682 64 69§ <S8g ! 618 1 - [ATN-EA 82 £z g1g el
1644 18ST 6% 8¢g S1Z -t e85 1 - LL  ZE6 v . g1 80Z 56
j68% P01 62 oz ge1 4+ gk 1 - Lb 69 9g 6 62T 29 £
1852 19F 1% ZET B9 {1,182 ) = 8E 6¥ 18 L §01 16
i ! I gve 1 -~ 4 A L2 9 . 06 a4
..... el e e R T e et e P -——
18P 1481 61 89g . 9E¢ | - S - - - - - -
164y 1E6 z1 6ZT s¥1 1 - I - - - - - -
iv6T 119 L LET B8 b I - - - - - - A
192 19 9 A g8 r- Po- - - - - - -
1TPIT 1682 1€ 25¢ 6I1g ;g8 - 06 08 8g - 597 681
1164 HE9T BT LYE BOT ! BIF {4 -~ ag Ie oy - 691 ¥el
16y  i90T TITL 80T €21 § iS2 1 - £e 81 182 - £01 84 1
1evZ  {6E z 811 rg ! g0z 1 - 9% g1 132 - g8 £9 :
H H ' 1 841 & - 2z z1 151 - 0L ¥s
..... el T N e T B T T -——=-
few I2L2 (24D jj®iOLl MO AU uep/ ! few (D42 (24D [lejoli Y2 ' Lou ueyp/
-1I1l | -qngt-nlp sng -dasp Jed  {(®IOL | -fuy "30W -(JL § -qng|-nil sng -dsap 183
Dl et e —————— HULT
Yyi s ! o/H

. : . . QUWNTOA DIFFeIL
(1§ - z'g gAVL

Ozoazﬁz TVINIJIDD0 NCELOErOdd OlddVUlL

18



BE9 { - 69 8¢ 192§ 166 S¢  &¥ZT LyYT i - 1 - - - t - - - - -
Wy - ra s ge 1988 148 iz ¥51 £6 bor- V- - - S - - - -

gz 1 - 5T %1 tg0z t€¥ 2T £6 9§ T - - - i~ - - - - 81
1zy ¢ -zt 4 1201 1é2 9 LE  9¢ I~ T - - I - - .=
] | ! R T - - Po- - - - -

..... R R el et et LT T B B KT TP RSPy ———
0LE 4 - ¥4 BYL  1LPT1 i¥vE - 8L PV Loyy L - 11T 11% 411 (2% - .69 LT
L8 4 -~ 9% 98 186 14T ~ 0% - 6¢ gz I - 69  LBI. 1LL g1 -  &F 81
S¥T + - LT 6% 166 iTT - 68 81 P gLT - v rg 18y o1 - 9z 21 g1
zZel Y - 8T 179 12¥ s . - zz 11 oyt L - TE 89 168 2 - Iz 01

] , ' i . 4 BIT Y - LT g 168 L - 81 8§

R R LT e R e atate e m o R e T R e - ———
ZI1 t - 142 082 1129 6% ~ Z48 09T ) S8EI ¢ -  90F  98E 1E6S €L - 9gg£ &8I
814 1 - 891 8¥I 1E€0F 119 ~ LEZ 901 i L88 | - .g82 GpZ 198E 10% - ¥iT zex
68F ! - 66 16 - 10GZ 16¢ ~  pri  ag ! 2vs ¢ -  GYT PGI  loFZ  iTE - 0el iL v
1Ty {° - G0T ROI 1861 162 - 01 09 P 6EF 1 - BIT  §2T 1861 1LZ - 801 €9 )

: ! ! b PLE r - 00T L0191 1£2 - 06 ¥§

B Tl T e Tttt e B e [ | e ————— -
00E 1 - 0% - 105z 1Z¢¥ 9. - 611 €% T I - - |- - - - -

81 1 - 52 - 1281 L2 ¥ 1L 1§ Vo= o= - - H - - - - .

vor 4 - 91 - i88 191 2 or &z - - - - 1 - ~ - - - gl

gzZT ¢+ ¥1I 1. - 18 i1 z° £ g Lo - - - ! - ~ - - - :
i ¢ ] Po- R - - - ~ - - -

..... e e e e e et e e e = [ mm e e | e e —————— ———
82171 4 =~ 981 20T iT¥8 iGSl €%  50% E£&1 ¢ gOET ¢ - L2 09 1LLS 'I® . - 9BE 197 »
114 | - gIl 29 1SES  {¥0T $I  GIE 236 { 8¢ | -~ 890 <S6Z {SL8 18§ - rtz 901 .
L2y 1 - 9% et {528 149 8 161 08 {818 ! - 66 181 1£82 9% - QBT 99 21
20y ¢ - gL SIL gl iLE T 021 % sty L -~ B4 vl (BST log - 801 ¥g

! . C ! ! . ¢ ysE L .- L9 821 .1gal 9% - 06 LF

e e —— T Jmmm e R T e L L LT T fmmm e e m ————
POIT ¢ - I8 §01 1i98 1081 ¥Z 428 881 ¢ 1261 ¢ -  ¥8g 8K 1909 g8 -  ZSE 891
¥eL 4 - - LTI P9 {868 1LOI  $T Qe TOY f L8 1 - 9LT QIE i€6E 1BY - ¥z 111
¥k 1 - 8% 8% 1968 168 6 L6129 1888 t - POT 06T i¥¥Z i8% - LET 0L i1
61¥ - 84 121 -igzz 168 . Z §21 98 {ggr - B8  pgl 1861 i1Ig - 0IT 8

: ' i f T 4 - 04 IOT (040, 14T - 6 &P

e LT T T R R R EE PP LT PP ! - .
§LLT 7 -~ €61 901 19i¥1 tolZ 85 689 €£IF ! ¥I8T I -  TLE S0 204 Elg
2zI1 + - 61T 99 . 1T¥6 1487 09 ey 192 1 2311 | ~- 691 86T 9%k 907
18¢ t -~ 69 8¢ 1828 1121 &g 192 LST -1 634 + - 001 vygr Lz 621 01
848 1 - TL OB 1eg¥ ivL 8L 2Tz EIT 41 TBS t - &L 101 612 901

L . ' ] . .l LBY . - L9 &% 981 16

e ] ———— e e | i e e il el D - —-———
g¥sT ¢ -~ 891 €6 1¥821 (0¥ S8 009 098 | 2BZT ! - GBI LIz :108% 1QTI If 108 gzz
086 { - 200 LS 10T8 €91 TS  BLE LT L L8 ¢ ~ ggl grl lEgi8 lg8 g2 128 2FI
€65 { - - 18 g£g 1106 18§01 _Te 82z  LE1 4 028 ¢ -  £L  GB 1666 1¥8 FI  LBT £6 5"
g%y 1 - L5 2o 10EE 188 S!  o0LT 8% 1 g2y ¢ - 8% 8L 1262 18¥ il ST LA

] : t ! gog ¢+ -  BY  £6 1182 i16E 6 9ET1 6% _

el L B I e T ol it il Tt TR I e S

H Teu MOho Hvknu i1e3oel MO A3u w_mb\_ "‘ H lew (040 mo._hu jfe10Lt HO Kau :ﬁ.>\

183101 | -1uy "310W -TJ4i | -QO§{-DJIL $ng -doaf I3 [{ey0l § -ITUY 30y -TX1 | -qOE{-NIL Sng -dasp Jepn

T Y T o e et A A AN e - ——— e b s e g xc..m...—
EEREY ! o/m

JURECA SUJJeIL
. (3) § -~ z*'g 21AYL
QUOANIN TTYINIATIDDO zoawum_.o.mm o1ddvYl

3 - 19



01 1+ - - - 1801 901 3 - - - 180T 8% - 19 - foL102
89 P~ - - 189 ' 8% oo - - 189 {18 - LE - 1 4002
ey - - - A4 H A S - - A 102 - (A - { LBEBT | E2
e 4 - - - ive i bE HEE - - ive 191 - Lt - ! £661
H L H 62T I - - i8¢ vl - g1 - ! 06617 !
e e e mmm R e R e I e i D R L L LR e
A HEES - - {2E i [ bo- - - A i ~ 6¢ - b LIGZ
0z v - - (TR 0% I oo - 102 HE - 81 - PoL00T |
Al S - - 121 i A HEES - - iet ‘T - ot - i LB6T 2T
6 HEAR - - ) i 6 HEES - - i ! - g - { E661
H : H { g N - - i8 H - L - ¢ 0661
el el el e ] e L L R e L L R e
gL11.F - 982 ¥8% 162¢ | gIIT ¢ - I8¢ 12¢ 1S51E 61 - Bge LS 1OLI0T
syl F - SSI. - 881 1807 | 869 | - Z26¢ £02 1v02 el - 51 8¢t 2002 f i
14 N B 6% PIT  isve | sy 1 - 891 281 €21 I8 - £ ¥ P LBBY 12
ggg 1 - €T I0T T HDET 1e¢ 1 - Z8L BE6 [ 4 1 S A - 8L - 0¢ i e6e1 |
H o H H 987 L = 011 E8 9% P9 - £9 LT i 06BT .
e e e = = | S e ————— e e e e B Bt
g62 1 - 9y - 1L4ve | | 8¢ - S8 Gy V82T 161 - gL ve VoLlge
g8t 1 - 82 - 16817 L9114 - £s g 1E8 161 - 8| z2d iL00g
§11 L - LY - 1856 H zoi )} - 1E 61 114 i8 - 63 [ A ! OAB6T | 0%
63 V- 22 z1 tES i 28 o= 52 S1 1 2¥ A - £ 11 i EG6BT |
o ) ! | 04 o= [ 44 €1 {98 19 - (A 01 i 06617 |
s e e e e ] e B Hlmmm e e - e e - —-—
6% io- 3] - 108 A - 22 81 i-09 Lo 0z 11 167 ¥ - LI 2 4 L1021
LE HE 9 - A ¥ - 81 01 .1 BE HER [ L 161 'g - j a { LOGT !
g2 HEE g - 161 ie - 11 9 i B2 S L 4 121 i E. - L £ i 26671 | 61
61 V- g g A HA - 9 g 1 I 9 ¥ 1OE 4 - g £ l.e6et |
H H o 19t - g g 18 [ - g 4 i D66E |
et ek e B ettt b B bl A S el D e e e
A - g - vy 19 - g2 £1 Vo to- - - - § - - - c - 1 L10%
£ . S - 182 4 - 91 6 P ;- - - - o - - - 1 L00T
12 L € - 181 ie = 14 g - V- - - LI P - - - A L6BY 1 BI
¥e A £" - ig A - 5° g io- S - ~ . Y - - - i £661
i : ' ! - I - - b= I - - - ! 0651 !
e ettt B e e i Rl e il il Rtk el bt
Fer 4 - Z8 5y 129 1811 1I¥F é6e G411 sgr 4 - 14 92 1249 i8 - g2 61 PLI02
6L 1 - - 0§ 82 {T0¥ - 108 ¥4 P81 TIT | oO® HE 6 A ive g - Ll el L0002
162 1 - OE 91 1g%2 129- 81 117 LS t 6¥ o= A 01 11e 'e - 0t 8 i LBBT | LE
s8¢ 4 - T4 ¥ t¢21  1¢% f LS iy ! OF R [ ‘81 e - 8 °] 1 E668T ¢
H . [ i i FE - zt L 181 A - L g 1 066T |
e e Bl e el B B it e N e bt mmwmmms | e
C [l IDAD (242 {i®e30L) Yo AU ump/ . | t [ew [DAD 1242 il[ejCli ¥o _ Asd uBpA/ :
1820L § ~TU¥ "30W -141 { ~q0g}-nJl sng -doar Jey 1(B10L | ~1UY "30W -1JIL ! -qng{-nIL sng -doar JIeD !
[ .———— gy g U S e e e e w1 I®BL IWULT
CERT H L/h ' ' b

QUNJOA OIFFBRJL
(B} § - 2°¢ §IAvL
’ ' ) . OUOANIN "IVINRGIDDO NOILDHIrOHd DIddvHl

3 - 20



3.3 TRAFFIC ANALYSIS AND FORECAST: DEVELOPMENT PROJECT

Traffic aon development project rovads was forecasted
separately for passenger traffic, non-agricultural traffic
and agricultural traffic. The number of passengers and
commodi ty tonnage were estimated first, and then they were
converted to the number of vehicles assuming modal
distribution and occupancy/average load. Figure 3.3.-1
shows the schematic diagram of traffic forecast for
development project.

3.3.1 Passenger Traffic and Non-Agricultural Traffic

The population residing within the road influence area,
which is defined as the area from which local existing or
potential traffic wusing the road derives, was obtained
mainly from distribution of barangays shown in 1:50,000
topographical maps and the NCSO 1980 Census of Population
and Housing, and supplemented by information obtained from
‘barangay interviews. The population forecasts vere
prepared using the NCSO report.

The number of passengers and non-agricultural commodity.
tonnage were obtained as the product of population by the
per capita generation factor. Table 3.3-1 shows the
generation factors commodity used in the analysis, which
was derived mainly based on the traffic survey and
referring to previous situdies. In the case 0f particular
roads where the common values were deemed inapplicale,
specific values were used.

TABLE 3.3-1 PER CAPITA TRAFFIC GENERATION FACTORS
(MINOR ROAD) :Province of Qccidental Mindoro

Existing Passenger Movement Non-Agriculturatl
Road Condition (trip/person/day)> Commodity

: (kg/person/day)

w/o with w/ 0 with

Paved/Gravel

Good/Fair 0.06 0.06 2.0 2.0
Bad 0.05 0.055 1.6 1.8
Very Bad 0.04 0.055 0.6 1.0
Earth Road 0.015 0.03 0.5 1.0
Impassable to
motoried vehicle 0.0056 0.015 0.4 1.0

The modal distribution and the occupancy/average load used
in the conversion to traffic volume by vehicle type were
estimated individually for each road based on the road
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inventory survey and the traffic survey.
2.3.2 Agricultural Traffic

Agricultural commodity tonnage was estimated based on the
agricultural! production within the road influence area,
taking into consideration i) home consuption and surplus/
deficit and 1i) availability of grain mill(s) in the road
influence area, as regards food grain.

i) Home consumption of food grain was calculated as
population times per capita grain consumption (assumed
to be 130 Kg in a miiled form), and the surplus or
deficit production was calculated based thereupon.

ii) In case of no mill in the road influence area, aill
net production is assumed to move out in the form of
palay/unmilled corn. Milled grain products for home
comsumption are then iransported back. An eventual
deficit moves into the road influence area in the form
of milled products.

Provided one or more mills exist in the road influence
area, the transport flows are assumed as follows:

- Home consumption remains in the road influence
area (no transport movement assumed).

- Surplus production would be transported out,
traditionally in the form of unmilled food
grains.

-~ Deficit production would be moved into the road
influence area in milled form.

Agricultural commodity tonnage was cnveried to number
of wvehicles using the modal distribution and average
load, which were estimated individually for each road
considering the transport circumstances.

3.3.3 Estimated Present and Future Traffic

Fstimated present and future traffic is presented in Table
3.4-1 in the next Section.
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SUMMARY OF TRAFFIC VOLUME ON STUDIED ROADS

Estimated present and future traffic volumes of the
studied roads <comprising of tiraffic and development
projects are presented - by each 1road project in Table
3.4-1., ' ' '
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CHAPTER 4
PROJECT IDENTIFICATION AND SCREENING

4.1 PROJECT IDENTIFICATION
4,1.1 Field Surveys

Field survey was conducted by the Study Team to assess
present condition of all major roads and some other
typical minor roads (these are referred to as "Surveved
Roads"). '

Road projects (mostly minor roads) proposed by the local
officials were also collected and road conditions of these
roads’ were obtained by the interview survey (these are
referred to as " HRoad Projects proposed by local
officials"},

Reoad projects surveyed by the 5iudy Team and proposed by
the local officials were combined and integrated, because
some road projectis were both surveyed by the Study Team
and also proposed by the local officials, and a 1list of
Studied Roads was prepared.

Summaries of "Surveyed Roads", "Road Projects proposed by
Local officials "and" Studied Roads" are shown in Table
4.1-1.

TABLE 4.1-1 SUMMARY OF SURVEYED ROADS
Road Projects Proposed by Local Officials and Studied Roads
Province of Qccidental Mindocro

Road National Prov']1/City Barangay
Class Roads Roads Roads Total
Surveyed Major Rd. 217.1 115.8 - 332.9
Road Minor Rd. 49.2 120.0 - 169.2
Total 266.3 235.8 - h02.1
Rd. Proj. Major Rd. 90.7 51.4 - 142.1
Proposed by Minor Rd. 23.0 74.1 233.3 330.4

Local

Officials Total 113.7 125.5 233.3 472 .56
Studied Major Rd. 274.6 115.8 - 390.4
Road Minor Rd. 49,2 169.5 233.3 452 .0



4.1.2

Project Identification

1) Project Identification Criteria

Projec{ identification criteria are shown in Table 4.1-2.

TABLE 4.1-2 PROJECT IDENTIFICATION CRITERIA

: Major Roads : Minor Roads

(1) Existing Links :
% Carriageway ¥Width : Less than 6.0 meter : Less than 4.0

: : meters
* Pavement Type v Inferior to recommen-: Inferior to
: ded type in the engi-: Eravel

: neering Standards

%* Surface Condition : Bad or very bad 1/ :Bad or very bad2/

(2) New Links : Impassable

: : Abandoned
: Non-existing

(3) Bridges

: Ford crossing : Ford crossing

: Spillway : Spillway in

: Timber bridge . structurally un-
: : sound condition
; Bailey bridge : Bailey bridge

: : for AADT more

: : than 300

2/

Gravel road which is proposed {for improvement by local
officials shall be identified, even though surface
condition is "fair".

Gravel road of which surface condition is "“fair" shall
be identified, as the surface condition of gravel
minor roads is easily deteriorated.



2) Identified Road Projects

All studied Reoads, except those of the national primary
roads and committed roads, were evaluated in accordance
with the identification criteria. Reoad projectis identified
are summarized in Table 4.1-3.

TABLE 4.1~-3 SUMMARY OF IDENTIFIED ROAD PROJECTS
Province of Occidental Mindoro

National Prdv'l/Ciiy Barangay

KRoad Class Road Road Road Total

Major : Length (kms.) 92.1 55.6 - 147.7
Road s (% to Studied

: Roads) (34%) - - (38%)

Minor : Length {(kms.) 38.3 157.4 233.3 429.0
Road : (% to Studied

Roads) (78%) (G932 (100%) (952

Total : Length (kms.) 130.4 213.0 233.3 576.7
¢ (% to Studied

Roads) (40%) (75%) (1003%) (68%)



4.2.1

PROJECT SCREENING
Categorization

Road projects are categorized by the following factors in
order to establish comprehensive prioritization criteria:

(1) Class of Roads

Major Roads Minor Roads
% Primary major roads #National/provincial/city
roads 7
* Secondary major roads * Barangay roads

(2) Urgency of wqu

Improvement criteria for roads and bridges are
established as shown in Tables 4.2-1 and 4.2-2,
respectively. Improvement works are classified into
five (85) types as shown in Table 4.2-3. In view of the
urgency of work to be implemented, the types of
improvement are grouped into two (2) as follows:

Type A (Urgent Projecis)

* Rehabilitation: lmprovement of deteriorated road
surface, bul standard or superior
class pavement, to acceptable
condition.

% Improvement -1: Improvement of deteriorated road

surface and substandard ¢lass
pavement, to acceptable and standard
pavement.

% New Construction:Censtruction of new road in¢luding
re-construction of abandoned road.
Tvpe B (l.ess Urgent Projects}

* Improvement -2: Upgrading of substandard pavement
class to standard pavement c¢class,

though existing road surface
condition is acceplable.
* Widening : Widening of roads with substandard

carriageway width, other conditions
meetl engineering standards.

Note: Road projects which include only improvement of
bridges are classified as "Rehabilitation".

4 -4



{(3) Economic¢ Viabilitly

Major Roads

Simplified economic evaluation is conducted for major
roads. Internal! Rate of Return (IRR)Y is <calculated
based on roughly estimated construction cost and
traffic cost savings. Categorization is made as
follows:

Improvment Tvype A:

% IRR of 7;5% or more
* IRR of less than 7.5%

Improvement Type B:

* IRR of 15% or more
# IRR of_iess than 15.0%

Minor Roads

Minor road Pre-~evalualion Indicator (MPI) is developed
based on Phase-1 Study results. Categorization of
minor roads is made based on calculated MPI as
follows:

* MPI of 7.b or more
# MP! of less than 7.5

TABLE 4.2-1 IMPROVEMENT CRITERIA FOR ROAD

Road : Major Road : Minor Road
Class  1-=—m—-romm e e - it ik
: Standard/ ¢ Substandard : Standard/ : Substandard
1 Superior : v Superior
No improvement:Upgrading of :
Good/Fair : or ipavement type :No improve-:No improve-
widening :{improvement- ment : ment
H (widening) : 27 h p
:Improvement of:Upgrading of :Improvement:Upgrading of
Bad/Very :surface condi-:pavement type :surface con: pavement
bad : tion (improvement- :(Rehabilita: type
{Rehabilita- : 13 v tion) v (Improve-
tion) : : : ment-1)>
Abandoned/ Construction of new road
Non-existing {(New Construction)

Notet 1) In case of carriageway width less than 6.0 meters.



TABLE 4.2-2 IMPROVEMENT CRITERIA FOR BRIDGES

ot am amn o eaR et B B e TR A fmm ¥ W wm tE At e e e mm T s §k B de LS rie e wm b o dk —— LE e im e a ah e A e M e e e e am e e e wm e me e e e e Lm A e R me

Existing : Proposed Improvement
Bridge T T T e T s s
Type ' Major Road : Minor Road
Ford Crossing i 2-lane : Carriageway width 4.0 m:
: permanent : I-lane spillway
bridge ¢ Carriageway width 6.0 m:
i 2-Jane spillway
Spillway : 2-lane : No improvement
i permanent )
: bridge
2-lane : AADT less than 200 : 1-lane
: permanent : permanent
Timber Bridge : bridge : bridge
: : AADT more than 200 ! 2-lane
: : : permanent
: : bridge
: 2-lane : AADT less than 300 : No impro-
: permanent : vement
Bailey Brridge s bridge : AADT more than 300 : 2-lane
: : . permannet
: bridge
Nntef 1) Where the site <condition 1is not favorable for a

spillway, a permanent bridge should be planned in
accordance with the criteria for a timber bridge.

2) When +the existing spillway is structurally sound and
traffic disturbance is estimated less, the existing one
can be utilized. Under other conditions, a permanent
bridge should be planned in accordance with the criteria
for a timber bridge.

i -6



TABLE 4.2-3 TYPES OF IMPROVEMENT

Lo e T EE A G TE G P W M P e mm me e gas g B ik de b me e sy B A b s e mey R Ao me mm o me S AR L Re by s bE R WL R B e g m AR A i b e b RE d ey e

Type H Existing : Existing Surface . Proposed Improvement
:Pavement Type Condition H Work
Rehabi- : Standard or Bad/ : Improvement of
litation : superior : very bad : surface condition
Improve- : Substandard : Bad/ : Upgrading of surface
ment-1 : i very bad : type
Improve- : Substandard Good/Fair : Upgrading of surface
ment-2 ¢ H : type
: Standard : Good/Fair : Widening of existing
Widening ! (carriageway is narrowed than : road
standard) : :
New Construction Impassable/abandoned : Construction of new
H pon-existing : . road



Prioritization and Selection Criteria

Prioritization and selection criteria of road projects for

feasibilitly

studies ar

4.2-4 and 4.2-5.

e eslablished as shown

in Tables

TABLE 4.2-4 PRIORITIZATION AND SELECTICON OF ROAD PROJECTS
- Major Roads - :

Category

Road
Class

Type of
Improvement

Selection
Criteria

e R I A

Frimary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary

IRR Priority
Criteria
7.5 % IRR
7.5 = 1RR MA-1
15.0 = IRR
15.0 = 1IRR MA-2
IRR << 7.6
IRR < 7.5
IRR <15.0 MA-3
IRR <15.0 j—

To be
selected
for E/S

TABLE 4.2-5 PRIORITIZATION AND SELECTION OF ROAD PROJECTS
-~ Minor Roads -

Priority
Criteria

Selection
Criteria

MPI < 7.5
MPT 7.5

J— MI-2

To be

seliected

for F/5
¥

Category Road Type of
Class Improvement
1 National /Provincial/
City A
2 Barangay A
3 National/Provincial/
City A
4 Barangay A
Note:

Iimproevement Type B:

Improvement Type A: Rehabilitation,

Construction

Improvement-2,

Improvement-1,

VWidening



4.2.3 Priority of ldentifited Road Projects
ldentified projects were evaluated and prioritized in
accordance with c¢oriteria discussed and  summarized in
Tables 4.2-6 and 4.2-7,
TABLE 4.2~6 PRIORITY OF IDENTIFIED MAJOR ROADS
Province of Occidental Mindeoro
Categéry Road Type of IRR Priority Road No. of
Class Improvement Group Length Road
Links
1 Primary A 7.5 = IRR MaAa-1 - -
2 Secondary A 7.5 £ IRR MA-1 11.5 2
3 Primary B 15.0 = IRR MA-2 - -
4 Secondary B 15.0 = IRR MA-2 - -
5 Primary A IRR<(7.5 MA~2 56.7 2
6 Secondary A IRR<7.5 MA-2 77.5 -7
7 Primary B IRR<15.0 MA-3 - -~
8 Secondary B IRR<15.0 MA~3 2.0 1
Total 147.7 12
Table 4.2-7 PRIORITY OF IDENTIFIED MINOR ROADS
Province of Occidental Mindoro
"Category Road Type of © MPI Priority Road No. of
Class Improvement Group Length Rd.Links
1 Nat'1/Provi/ A 7.5 £ MPI MI=-1 61.0 13
City
2 Barangay A 7.5 = MPI MI-1 56.2 15
3 Nat'l/Provi/ A MPI = 7.5 MI-2 134.7 21
4 Barangay A MPI = 7.5 MI-2 177.1 52
Total 429.0 101

s T L I



.2,

Selection of Road Projects For Feasibility Studies

In accordance with selection criteria discussed above,
road projects under priority groups MA-1 and MA-2 for
major roads and priority groups MI-1 for minor roads were
initially selected, and these were plotted on 1:100,000
map to evaluate the fallowing:

. Distribution of initially selected road projects (when
these are concentrated in certain area, some minor
roads were deleted, and where road projects are scarce,
some minor roads were added.)

. Linkage of road projects
{There 1is a case that a selected lower class road is
connected with a higher c¢lass road, however, the latter
is not selected due to lower priority. Such a case, a
higher class road is also selected to maintain similar
condition of road after implementation.)

After adjusiment mentioned above, road projects were
finally selected and summarized as follows:

Major Road ...t nersnnnnvns 144.3 kms. ( 10 projectis)
Minor Road ..., v iunnneencnns 259.8 kms. ( 53 projects?

Total 404.1 kms. ( 63 projects)

4 - 10



CHARRTER &
PROJECT EVALUATION

5.1 PRELIMINARY DESIGN AND COST LSTIMATE

5.1.1 Preliminary Design

1)

2)

besign Concept _
There are lwo options in destgn concept for rural road
impruvement, as follows

%+ Designing rural roads with optimum standards

aimed at improving all aspects including
horizontal and vertical alignments, which
somelimes require massive earth works and is
costly.

% Designing S rural roads by basically
caoncentrating on improeving surface c¢ondilions,
thus improving horizontal and vertical

alignments is limited {o lhe required minimum.

Rural roads arce extensive in the number of voad links
as well as in lengih, and ilheir present conditions are
still at a poor level. Thus, requirements for rural
road improvement are quite huge, while financial
resources are limited. Under Llhese circumsiances, the
Study Team placed priority on improving surface
conditions of more ruvads. The preliminary design was
undertaken in line with the concept of the second
cption.

Preliminary Design

On the basis of the findings of the road inventory
survey, the type of improvement was determined for
each subsectiion of road in accordance with the
engZineering standards and ithe improvement criteria,

Typical road sections for each type of
improvement/rehabilitation are summarized as shown in
Table 5.1-1.

Special considerations wete given ln steep gradient
sections and flood section.

"PCC pavement fur steep gradient section" was applied
to seclions with steep gradients where otherwise
gravel surfacing mighl be applied, as a counlermeasure
against excessive gravel lousses during heavy rains and
impnssibility for vehicles to c¢limb. "Grade raising
in {lood area", was applied !to sections 1located in
flood areas.

Table 5.1-2 gshows the proposed improvement {for each
road project subjected to the feasibility study.
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1.2

Cast Estimate

1)

23

Unit Cost

Unil prices for construction eguipmenl, materials and
labor were obtlained from Associated Consiruction
Equipment Lessors, Inc. (ACEL), the Price -Monitoring
Section of DPWH, market price survey by the Sludy Team
and relevant studies. Based on the data collected,
unit prices at April 1990 prices were developed.
Exchange rates used were : P22.50 = US#$1.00 = Y1565,

Unit caosts for major construction items are presented
in Table 5.1-3.

Construction Cost Estimate

Based on lhe results of Lhe voad inventory survey and
proeposed type  of improvement, the quantity of each
construction item was computed for each road project.
Then lhe constuction cost was estimated.
Table 5.1-4 presents eslimaled gquanlilies and
construction cost of each revad project.



TABLE 65.1-3 UNIT COST OF MAJOR CONSTRUCTION 1TEMS

Unit: Pesous at April

sq.m.

sq.m.

sq.m.

sq.1n.

1990 Prices

17.

305,
306,

11,100

11,500.

95

1,380,

45

320.
280.
250,

1,550

2,900,

625

.00

(HY

0o
00
.00
00
. Q0

.00

1lem No Descriptltion

100 Cleaving noad Grubbing

102 Stripping

106 Roadway and Drainage Excavaliun

107 Borrow

108 Aggregate Subbase

118-1 Preparation Of Previously
Constructed Road (Gravel?

118-2 Preparatien Of Previously
Constructed Road (Asphalt)

118-3 Preparation of Exislting
Pavement Surface (PCC)H

118~-4 Preparation of ExXisling
Pavement Surface (AC)

200 Crushed Aggregate Base Course

300 Crushed Aggregate Surface Course

302 Bituminous Prime Coatl

303 Bituminous Tact Coat

3006 Bituminous Macadam Pavement

310 Bituminous Concrete Surface Course

314 Doubkle Biluminous Surface Trealment

316-1 PCC Pavemenl (it = 23cm)

316-2 PCC Pavement (t = 20cm)}

316-3 PCC Pavement (1 = 18cm)

413-1 RCPC (4 910mm)

413-2 Headwal T for RCPC (% 910mm)

500 Grouled Riprap '

517 Side Ditch (Grouted Riprap)

360.

Bridge Cost
2-lane Superstructure
Abulment for Z2-lane bridge
Pier for 2-lane bridge
1-lane Superstructure
Abutment for 1-lane bridge
Pier for 1-lane bridge

each
each
m

each
each

43,500,

330,000
285,000

32,000.
230,000,
200,000.

Reinforced Concrete Box Culvert
1-Cell RCBC
2-Cell RCBC
Wing wall and Apron for 1
Wing wall and Apron for 2-

20,600.
36,000,
132,000.
155,000.

2-lane Spillway
l-lane Spillway

16,500.
12,000,

Slope Protectlion Cdst
‘Cut Slope Protlection

23,000,
25,000,

5 - 10
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5.1.3 Summary of Preliminary DPesign

Resulils of preliminary design were summarized in
Tables 5.1-5 and 5.1-6 for major and minor roads,
respectively.

TABLE 5.1-5  SUMMARY OF PRELIMINARY DESIGN :
Province of QOccidental Mindoro
~ Major Roads -

oA e N A S A 24 L R L 4 T R AR AL e L £ S R e AR L T T A A

Rehabilitatien/  Improvement-2/ New Total
Improvement - 1 Yidening Construction

Primary Major Roads

1. No. of Links - 1 1 P

2. Tetal Lengih (km) - 34.2 26.0 650.2
3. Improvement Length (km) - 26.1 . 26.0 52.1
4. Construction Cest (million P) - 107.4 89.2 196.6
5. Const. Cost/Imp. Length (MP/km) - 4.11 3.43 3.77
Secondary Majer Roads

1. No. of Links 5 1 2 8
2. Total Length (km) 52.3 2.2 29.6 84.1
3. improvement Length (km) 16.4 2.2 29.6 47.2
4. Construction Cost (million P) 23.6 1.2 h2.2 77.0
5. Consi. Cost/Imp. Length (MP/km) 1.53 1.83 1.76 1.63
Major Roads Total

1. No. of Links ' 5 2 3 10
2. Total Length (Em) 52.3 36.4 55.6 144.3
3. Improvement Length {km) 15.4 28.3 55.6 99,3
4. Constructicn Cost (miltion P) 23.6 108.6 141.4 273.6
5. Const. Cost/Imp. Length (MP/km) 1.53 3.84 2.54 2.76
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TABLE 5.1-6

Province of Occidental
- Minor Roads -~

SUMMARY OFF PRELIMINARY DESIGN
Mindoro

e e b wam aam e e A T e pm e A S R mm md R o e WA G W L A B Y M L WM SR I b hd L eR i B B Gl R L RR MM AR S e b ke b e Hh em me mh Ae e e e A M

Rehabilitation/
Improvement~1&2/ Construction

New

19.

14.

18.
18,

13.

oo

.76

< O

.73

26

146.
128.

157.

27

112,
107,

100.

Widening
Minor Roads (National/
Provincial/City)
1. No. of Links 24
2. Total Length (km) 127.4
3. Improvement Length (km) 109.4
4. Construction Cost
{(million P) : 142.9
5. Const. Cost/Imp. Length
{(MP/%km) 1.31
Minor Roads {(Barangay)
1. No. af Links 23
2. Total Length (km) 94.9
3. Improvement Length (km) 89.0
4, Construction Cost
{million P 87.6
5. Const. Cost/Imp. Length
(MP/Xkm) : 0.98
Minor Roads Total
1. No. of Links 47
2. Total Length (km) 222.3
3. Improvement Length (km) 198.4
4, Construction Cost (million P) 230.5
5. Consti. Cost/Imp. Length (MP/km) 1.16
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5.2 ECONOMIC EVALUATION

E.2.1 Baéic Assumptions

The commonly used cost-benefil analysis was applied
the following basic assumpliuns:

i)

iiid

iv)

The
such
will

Analysis Period
199] - Delailed design
1992 -~ Conslructiion
1993
-Preoject life (25 vears)
2017
Discount Ralte:; 15X pa

Quantified Cosl

Initiat conslruction/improvement costs
Periodic maintenance costs

Quantified Benefit

Traffic benefit

under

Development benefit (only {for development projecis)

Maintenance cost savings

periodic maintenance costs, or rehabilitation

]
as overlay, reconstrucliijion and regravelling

be needed after completion of lhe projcct to

the pavement life, were {reated as project cousils i
study, while the difference belween rouline main
costs and lotal maintenance cosls in the "w/o" case was
taken intio accouni as a projecl benefit. In th
where the routine maintenance costis are higher th
"w/o" maintenance cosls, the difference is consider
negalive benefit.

5.2.2 [Economic Costis

1)

-Initial Cunsiruction/lmprnvemenl Costis

The consiruction costs discussed in Section 5.2
the TrFipancial custs and do not include the cos
detailed design and construction supervision.
cast-benefit analysis, Lhe following economic ¢
used:

Caonstiruction Cosli 100%
~Tax -15%
+Detailed Design Coslt 4%
*Consiruction Supervision Cost 6%
Total Economic Cost 952

5 - 19

costis,
which
rrolong
n this
lenance

e case
an the
ed as a

.1 are
ts  for
In the
nst was



In the cost-benefit siream, 4% for detailed design
cosi was assumed to be spent in 1991 and the remaining
91% in 1992.
23 Pervioadic Mainlenance Cusls

Periodic maintenance, nr rehabilitation, will be
necessary when the 1iding qualily of a pavement
decrecases to a certain minimum level of acceptability.
Table 5.2~1 shows the perivdic mainlenance assumed in

this Study.

TABLE 5.2-1 PERIODIC MAINTENANCE COST ASSUMED IN THE ANALYSIS
) 1)
Periodic Finpancial Economic
Surface Maintenance Fiming Cosl Cost
Type Work (millionB/Km)
When thickness of 4.0 m
gravel is reduced by Gravel:
Gravel 10cm 10cm, assuming 1.5cm P 0.210 M 85% of
Regravelling lass annually from 6.0 m Cost
rainfall .and 1.5c¢cm Gravel:
joss every 100,000
vehicles E 0.320 M
(2-06 years)
When pavement
serviceability P 0.830 M 85% of
BMP 5.5cm decreases Lo 2.0, Cost
BMP Overvrlay assuming 85,000 ESAL
or 350,000 vehicle
repetilions
(4-10 years)
When pavement service-
abilily decreases to P 1.170 M 85% of
AC 5 ¢cm 2.0, assuming 800,000 Cost
AC Overlay ESAL vr 2,300,0C0 vehicle
repetitions
(§-20 years)
When pavemenl service-
abilily decreases to P 1.200 M 85% of
PCC 5 cm 2.0, assuming 2,000,000 Cost
AC Overtlay ESAL or 5,700,000
venhicle repelitions
(10-25 vears)
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5.2.3 DBenefits.
1y Traffic Benefits
a) Traf{fic Cust

- Basic Traffic Cosis

The basic traffic costs were provided by PMO-FS,
as shown in Table 5.2-2. '

TABLE 5.2-2 BASIC TRAFFIC COSTS EXCLUDING TAX
(AS OF DECEMBER 198%)

Running Cost IFixed Cost Time Cost

(P/xm) (P/hour) (P/hour)

Car/Van 1.75 6.30 17.70

Jeebdney 1.12 23.76 206.40

Bus 2.81] 35.64 95.04

- Truck J.48 38.88 0

Motor-

lricyele 0.36 8.76 4.98

Matoveycle .31 0.72 8.34

Actual Traf{fic Costs

The actual traffic custs were estimated according
to the dl-system concerning running costis and the
di-system wilh regard to fixed and Ltime costis.
The dl-values and operaling speed for different
surface «c¢ondilions are shown in Tables 5.2-3 and
5.2-4, respectively.

TABLE 5.2-3 DL-VALUES IN KM PER ACTUAL KM

Surface Type
Surface PCC/AC BMP/DBST Gravel Earth
Condition

Good 0 0.14 0.29 -
Fair 0.17 0.38 0.60 -
Bad (.43 0.65 0,87 1.20
Very Bad 0.89 1.04 1.20 1.56
Impassable 1.73 1.73 1.73 1.73



TABLE 5.2-4 OPERATING SPEED IN KM/HOUR

Surface Type

Surface PCC/AC BMP/DBST Gravol Earth
Condition oV TR MC OV TR MC OV TR MC OV 1Th MC
Good GH 40 60 63 38 55 60 36 50 - - -
Fair 55 35 50 53 33 45 50 30 40 - - =
Bad 30 20 20 30 20 20 30 20 20 20 10 10
Yery Bad 20 10 10 20 10 10 20 10 10 10 & &
Impassable 10 &8 510 5 6510 5 5 10 § &
Note: OV = Car/Jeepney/Bus/Truck
TR = Motor-tricycle
MC = Motorcycle

Traffic Costs of Other Transport Modes

In addition to the land-based motorized vehicles,
the Ltraffic cosls of vibher modes were estimaled as
shown in Table 5.2-5.

TABLE b5.2-5 TRAFEIC COS5T OF OTHER MODES
(COMMON TO ALL SURFACE TYPES AND
CONDITIONS)

Animal Drawn

1.0
Walking (head loading) 1.2
Banca Boat 2.2

Traffic Benefits in Traffic Projects

Traffic¢ on the project roads wwas broken down into
four categories: normal lraffic, diverted traffic-
1, diverted traffic-2 and generated lraffic,

The traffic benefits were estimated as follows:

i) Normal : Difference in traffic costs
Traffic beiween Yw/o" and "with"
cCases. The c¢hange in traffic

costs results not only from

the improvement of surface

lype and condition but also

from consequent change in

modal distribulion.
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i) "biverted : Difference between traffic costs
Traffic-1 atong the "w/¢" roule and . those
along the "with" route. Where
diverted lraffic passes through
two or more project roads, the
benefits were allocated Lo each

road in proporiion to leéngth,

iii) Diverted Traffic-2 and Generated Traffic:
Half of the difference in traffic
costs belween "w/0" and “"with"
cases. This is the commonly used
approximation.

Traffic costs were calculated assuming the {following
surface conditions:

"W/0" Case : Present surface condition is maintained.
"With" Casge: Gravel/BMP are maintained in & fair
condition.
AC/PCC are maintained in a good condition

¢) Traffic Benefits in Deveiopment'Projects

No . diverted traffic 1is expectled in most
development projects. The benefils {rom normal
traffic generated traffic were estimaled 1in the
same way as used for the traffic projects paying
attention to the following:

i) The trave] distance considered in the benefit
calculation is the distrance from the average

gravity point of transport (gravity of
population for passenger traffic and non-
agricul tural traffic and gravity of
agriculitural production for agriculiural
traffic) to the connecting point with a higher
road.

ii) The benefit from generated agricultural
traffic 1s nol considered as a Lraffic benefit
because it is included in the development
benefit, Therefore, the generated traffic
benefits are only from passenger traffic and
non-agricul tural traffic.

Development Benefits

Developmen!l benefits were assessed using the producer
surplus appreach, under the hypothesis that
substantial road improvement which removes consiraints
on development will permii and encourage farmers to
adopt modern agricultural techniques and inputs. The
development benefit ¢onsists of the difference in the
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net value of total production (farmgate wvalue less
production costs) between ithe "w/o0™ and "with'" cases.
Changes in the volume and wvalue of agricultural
production will be achieved by one or more of the
following:

i) Increase in cultivated area

i) Increase in yield

iii)» Increase in intensity of land use through
increasing the number of harvest or intercropping

iv) Changes in the type of crop :

Using the daté obtained {rom the socio-economic
survey, developmenit benefiis were calculated from the
following equation:

Benefit = PRODW(FGPW-CPw)- (FGPw-CPw/0)

where, PRODw Production in metric tons, with

PRODw/0o= Production in metric tons, w/o

FGPw = Farmgatle price in pesos per metlric ton,

- with

CPw = Production cost in pesos per metric
ton, with

CPw/0 = Productlion costi in pesos per metric
ton, w/o

The increase in farmgate price resulting from

reduction in traffic cost is not included in the
development benefits, because it is considered a part
of the traffic benefits.

Table 5.2-6 presents the summary of demographic and
agricultural data.
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3) Maintenance Cost Savings

The difference in maintenance costs between the ‘“"w/o"
and "with"™ cases is considered one of the Dbenefits.
Maintenance costs in the "w/0o" case were estimated
based on the current IEMXK system, while maintenance
costs in the "with" case were estimated as shown in b)
below, It is noted that periodic maintenance ¢ost in
the "with" case is not incliuded in the calculation of
maintenance c¢ost savings, because it 1s treated as a
part of project cosis. :

In the case where the routine maintenance costs in the
"with" case are higher than the maintenance costs in

the "w/o" case (especially in the case of  new
construction, ihe maintenance cost in the "w/o" case
in zero), the difference is considered as a negative
benefit),

a) Maintenance Cost in "w/o" Case

According to the current EMK system, the annual
maintenance cost per Km was estimated as basic
maintenance cast of P17,143.00/km times the EMK
factor as shown in Table 5.2-7.

TABLE 5.2-7
EMEK FACTOR FOR DIFFERENT SURFACING- AND AADT

. AADT
Surface H 25 50 15 100 150 200 300 400
Type H
Earth 10.35 L 0.40 1 0.50 } H H { H H !
Gravel 1040 1 0,60 F 0.90 1 1.40 3 1,90 4 2.20 3V 2.40 4 2.50 1 2.601
AADTI
Surface H 400 600 1000 1500 2000 3000 5000 10000
Type i
Bituminous t1.10 ¢+ 1.55 ¢ 2.10 ¢ 2.50 1 2,60 | ; H H
Gravel 10,50 1 0.60 1 0.80 1 0.85 ¢ 0.90  0.95 | 1.00 ! 1.05 1 1.101
b) Routiine Maintenance Costs in "with'" Case
The cosls deemed necessary to maintain the

improved roads in a fair condition were estimated
as shown in Table 5.2-8,.



TABLE 5.2-8

ESTIMATED

ROUTINE MAINTENANCE COSTS

o mm e R Ak v EW MR A KR W M mn tme mm amg mor b B e ma tam me e WA AL 1k wm mm e T e e man mm e . ke e me e me g e me e vt v mm e = e e At e O e e e e

Type

Vegetation Control
Diteh Cleaning
Grading

Pothole Repair

Vegetation Control
Diteh Cleaning
Shoulder Repair
Patching
Regravelling Shoulder

Annual Cost
{(peso/Km)
1,150
Gravel: 2,650 + 40 AADT
Gravel: 3,000 + 45 AADT
m Gravel: 3,800 + 45 AADT
Gravel: 4,150 + 45 AADT
1,150
1,100
2,150
8,000 + 7.5 AADT
8,600

AC

Vegetation Contirol
Ditch Cleaning

Shoulder Repair

Crack and Joint Sealing
Hegravelling Shoulder

Vegetation Control
Ditch Cleaning

Shoulder Repair

Crack and Joint Sealing
Regravelling Shoulder
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Economic¢ Evaluation

Results

of economic evaluation are summarized in Table

5.2-9 and. illustrated in Figure 5.2-1. Results

economic

evaluation of each project road

Table 5.2-10.
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