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: ' CHAPTER 1
SOCIO-ECONOMIC PROFILE OF THE PROVINCE

GENERAL

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

. Economically less developed
Average level in road development
Topographically seaside mountainous

GEOGRAPHY AND TOPOGRAPHY
]

The province is located in the western part of Panay
Island. The Province is narrow but stretching long in the
north-south direction, and bounded on the east by
Provinces of Iloilo, Capiz and AKlan and on the west by
Cuyo East Pass.

Due to mountain ranges situated along the eastern boundary
of the Province, topography is predominantly mountainous
with very narrow plain along the west ceoast. The province
is one of the typical seaside mountainous provinces.

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

POPULATION

The province is composed of seventeen (17) municipalities
and the provincial capital is located at San Jose de
Buenavista. There is one (1) island municipality namely,
Municipality of Caluya which was excluded from the Study.

Population in 1990 is eslimated at 433,000. The average
annual population growth rate for the period of 10 years
from 1980 +to 1990 was estimated 2.3% which 1is slighly
lower than the national average of 2.4%. Population
density of the province in 1990 is 171.7 persons per
square Kilometier which is lower than the national average
of 20b persons per sqg. Km.

Pepulation, 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. Most municipal
towns are located in the coastal low land.
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Table 1.3-1

POPULATION, LAND AREA AND DENSITY (1990)
Province of Antique

i | Projected | Annual | ' !
! City/Municipality i Population! Growth |(Land Areai Density |

(19903 Rate (%)1 (km"2) (p/km”2)
i 1. San Jose de Buenavistal 38,231 | 2.4 25.6 1 1,493.4 1
i 2. Anini-y i 17,027 1 2.4 5.2 | 308.5 |
i 3. Barbaza | 17,931 1 2.0 119.4 3 150.2 i
v 4. Belison i 10,896 1 2.4 37.5 | 290.6 |
i 5. Bugasong ! 29,184 | 3.0 1 129.8 | 224.8
i 6. Caluya : 14,918 1 1.0 1 116.8 1 127.7 1
i 7. Culasi : 31,084 1 1.9 1 192.2 1 161.7
i 8. Dao i 27,186 1.9 | 117.7 231.0 |
t 9. Hamtic ' 36,779 | 2.6 i 138.6 | 263.5 1
110. Lawa-an : 23,729 2.4 | 207.8 1 114.2 3
111. Libertad H 12,173 1 2.1 76.0 | 160.2 |
+12. Pandan : 25,764 3 2.4 137.0 1 188.1 !
113, Patnongon ' 28,331 | 1.6 i 126.1 224.7 1
114. San Remegio ' 24,263 | 2.4 | 264.9 | 91.6 |
115, Sebaste ! 13,088 1 2.4 | 86.9 | 135.2 i
i16. Sibalom | 44,417 | 2.3 1 246.7 1 180.0 |
+17. Tibiao i 21,726 1| 2.4 | 145.4 1 149.4 1
118. Valderama d 16,381 1 2.4 293.4 55.8
: TOTAL i 433,118 | 2.3 1 2,5822.0 1% 171.7 1

Note: * - Island 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¢ Produet which shows economic
putput of the province shares 0.5% of the total national
output. In view of land area and population share of the
province to the countiry, the province's econemic output is
in the lower level than the national average.

Per <capita income of the province is much lower than the
national average. Incidence of poverty is wmuch higher
than the national average. Unemployment and
nnderemployment rates also show the higher level than the
the national average. The province is one of the most
depressed provinces in the country.

Agriculture is the predominant industry of the province
and shares 68% in terms of number of workers.

Table 1.4-1
MAJOR SOCIO-ECONOMIC DATA OF PROVINCE OF ANTIQUE

! H Antique i Philippines } i
! ' (A) i (B> FAY/ (BY
1. Total Land Area (sgq.km.) | 2,582 1300,000 i 0.009 |
12. Population in 1990 H . : !
) (1000 persons) b 433 i 61,483 i 0.007 |
i3. Population Density ' ! ! !
! {persons/sq.km.) H 172 ' 205 1 0.84 !
t4. GRDF (Million P at i ' H i
| 160G prices) i 3,216 1623,0561 i 0.005 |
5. Per Capita Income in 1985! i ! i
i (P/person) i 3,255 i 5,593 T 0.58 i
16, Number of Workers ; H i b
! by Indusirial Sector in H ! H ;
H 1980 (1000 persons) H i i ;
! * Agricultural \ 66.5 (68B%Y I 7,303 (Bi1x) Y 0.009 |
: ¥ Industry i 9.8 (10%) }+ 2,177 (15%) 1 0.005 i
i * Service ! 20.8 (21%) + 4,552 (32%> 1 0.005 !
i * Total 1/ i 898.3 (100%3% 14,197 (100%>)) 0.007 |
t17. Incidence of Poverty H ; ; i
d dn 1985 (2 ! 80.1 H 59.3 ] - '
{18, Unemployment Rate ! ] | }
i in 1988 (%) i 11.0 ! 8.3 i - !
i19. Underemployment Rate i d ' i
' in 1988 (%) ! 13.2 ! 11.6 ! - {

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



AGRICULTURAL LAND USE AND MAJOR CROPS

Antique has a total land area of 2,552 square Kilometers,
representing 0.9% of the total land area of the
Philippines. Table 1.5-1 shows general land use of the
province. About 42% of the province are. occupied by
agricultural land and about 11% by forest land.

.Figure 1.5-1 illustrates fﬁe agricul turatl land uSé of the

province. Table 1.5-2 shows major crops produced in  the
province. Five (%) major crops of the province are palay,
coconut, corn, mango and banana.

Table 1.5-1
LAND USE OF ANTIQUE

Area in
Land Use sq.km %
Agricultural lLand 1,079.4 42 .8
Farest 267.3 10.6
Brush Land 300.1 11.9
Marsh/Swamp 5.1 0.2
Open Land B870.1 34.5
Total 2,822.0 100.0

Source: Socio-Economic Profile of Antidgue

Table 1.5~-2
MAJOR CROPS OF PROVINCE OIF ANTIQUE

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

Major Cropg —-———--=——-7mrm-rme--—os—o | mmmm e
1985 19886 1985 1986

Palay 36,290 35,410 93,225 98,065
Coconut - 17,940 - 15,834
Corn 3,240 4,760 1,220 1,700
Mango 2,315 2,363 807 1,182
Banana 937 1,089 9,192 3,573

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 average
level of 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 network development level i85
assessed in terms of road extension {(gquantity of roads},
surface type and conditions {(guality of roads) and road
network pattern.

Present Level of Road Development in terms of Road
Extension

Antique has a total of 1,310.2 kms. of roads, comprising
362.8 KkKms. of National, 96.7 kms. of Provincial, 97.1
kms, of Municipal and 753.6 kms. of Barangay Roads in
1987.

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

National roads .............. +higher by 1.80 times

Provincial roads...... sevess..low at only 43%

Barangay roads.......+svev....:higher by 1.14 times

All roads............ P e higher by 1.08 times
Although provincial roads are scarce, their function in
this province is similar +to feeder roads due to
topographical characteristics. Therefore, provincial
roads and barangay roads could be combined in order to
evaluate development level of road extension. Thus, in
terms of road extension, development level of this

province is assessed to be in the standard level cf the
country.



Present level of Hoad development in terms of surface type
and surface condition

The Study Team conducted an extensive field survey an the
existing road conditions of which resulis are summarized

in Table 2.2-2.

Present level of road development in terms of surface type
and surface condition (quality of roads) could be
summarized as follows:

National Roads

About 20% of national roads in the Province are paved
with PCC or bituminous surfaces, which level is lower
than the national average of 46 2,

About 70% of roads are maintained well and assessed
in good/fair condition. most gravel roads are in poor
condition.

In terms of quality of roads, national roads in the
Province are still sub-standard.

Provincial Reads

. Only 4% of provincial roads are paved with PCC or
bituminous surfaces, which is far below the nalional
average of 11%.

About 62% of provincial roads were assessed in good/
fair condiiion

. Provincial roads are also in low level.



TABLE 2.2-1- T
EXISTING ROAD LENGTH AND ROAD DENSITY
Province of Antique

- e e o s ot e v B P Gk A WA R U e g 13 B B L A G e Bk 80 Ll b Al 9 R K 9= T T A G A e e e e o o e an AR R G A

! ]

1

H Road i Road Length lemesmesrmmmr e o o e S e !
} Class {In 1987 ¢(kms.) | Antigue Philippines | Anligue/Phils
e ittt ittt jumrenn e —— e }
{National Rd.! 362.8 (27.7)1 0.3587 ' 0.1994 1} 1.80 ]
iPrev'}. HRd.! 96.7 (7.4}t 0.0856 ' 0.2211 ¢ 6.43 !
i\ Sub-Total !} 459,85 (35.1)1 0.4543 i 0.4205 | 1.08 i
jumm v e | e e f !
iCity Rd. | - - - g 0.0304 | -~ i
tMunicipal Rdi 97.1 (7.4)1 0.0960 ! 0.0981 i 0.98 ]
{Barangay Rd. | 753.6 (57.5)1 0.7450 i 0.6536 | 1.14 }
e Ty T bbbty e il et e ———— !
' TOTAL 1 1,310.2(100.0)} 1.2953 ! 1.2026 ¢ 1.08 i

#SOURCE: DPWH Infrastructure Atlas, 1989

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

' ! i Surface Condition 1/ 1% of Pavement Type 2/!
' Road I Pavement ---mmormemm oo e e o e o s s s e '
i Class ; Type ' Good/Fair ! Bad/Very Bad ! Total (%) | Antique | Phils i
== mmmm e fmmmmmmmms s f e o e R fmm !
i i1PCC i 21.60100.0)1 - - 1 21.6 (100.001 6.6 | 23.6 H
| jmrmm e ——— fommm e fmmemmmm e ittt e el fmmmmmm e |
{ National {Bituminous!.94.6 (897.5)!} 2.4 (2.5)) 97.0 (100.03} 13.6 ) 22.3 i
! Road leesoseee-- R it fmmmm e m e e e [t et jomm e :
' tGravel 1115.1 (54.0)% 97.9 (46.0)1213.0 (100.0)!} 79.8 ! 51.3 !
! fommmm e frmm e fomommm e o fmmmmmm e |~ e !
' iEarth i - - i - - i - (100.0)} - ' 2.8 t
! | oemmm s fmmmcr fomomm e oo Pmmmmm e o |
! iTotal 1231.3 (69.8)} 100.3 (30.2)!331.6 (100.0)1% 1060.0 ¢ 100.0 !
e it fmmmmmmm e e ittt e Jumam - P e Jommm |
; IPCC v 0.90100.0) 1 - - v 0.9 (100.01 1.2 ¢ 2.5 ;
! e m s o m e Pmmm e fommm o R = .
tProvincial !Bituminous! 4.0(100.0)! - - 1 4.0 (100,001 3.0 8.9 :
' Road fmemmmm e R it e itk fmmmmmmm e i-—mmm——- R intate !
H iGravel V42,9 (bS.6Y1 29.1 (406.4)1 72.0 (100.0)1 95.8 | 70.6 i
: e el jmmmrm - e L L R ittt jmm e fm—— '
' iEarth ' - - - - 1 - (100.0)1 -~ } 18.0 }
| o m e R o e e N R !
] iTotal: V 47.8 (62.2)) 29,1 (37.8)! 76.9 (100.0)1 100.0 ¢ 100.0 i
frmm e e mmmm s o fmmom et e R b emm s '
; 'PCC i22.5(100,0)1 - - 1 22.5 (100.0)1 5.5 | 12.5 i
| National {---------- et e {rommm e b fommmme g
} and iBituminous! 88.6 (97.6)1 2.4 {2.431301.0 (100.0)) 1.4 % 15.3 '
iProvincial i--=mwevem- Jmmm e m e R L LTI TP O N '
H Road tGravel 1158.0 (55.4)) 127.0 (44.6)1285.0 (100.0}! 83.1 | - 61l.4
! e R b P m e R fammm e '
! tEarth H - - i - - T (100.0)1 -~ H 10.8 H
: fommm e fmm e fommm e o fmrmmm e oo oo |
H iTotal: 1279.1 (68.3)) 129.4 (31.7)1408.5 (100.0)1 100.0 | 100.0 ]

e e e e e e e e e e e e S e ) e e e o e m o e R M e o i o e £ T A R TR R T P T i e e = A A e R Sm o ar A £ A Ar A e e

SOURCE: 1/ Survey by Study Team in 1989
2/ DP¥H Infrastructure Atlas, 1989
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2.3

2.3

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:

. Comb type road network patiern is formed and axis of
the network is the national road running  along the
west coasl line,

Accesses with adjacent provinces are provided only at
the northern and southern tips of the Province,.

. Al the municipal! towns are accessed by a national
road.
GENERAL DIRECTION OF ROAD NETWORK DEVELOPMENT

Results of assessment 0f present road network development
level are summarized as follows: .

. In terms of road extension, development level 0of the
province is in the standard leve]l of ithe country.

. In terms of surface type and conditions, both
nalional and provincial roads are still in low level,
particularly type of pavement,

Basic road network is formed.

Based on the above assessment, general direction of road
network development of the Province will be as follows:

(1) First priority will be upgrading of pavement type of
national roads.

(2) Secbnd priority will be improvement of provincial and
barangay roads.

(3) Due Lo topographical characteristics, roads are
intersected by many rivers and most bridges over
these rivers are still temporary bridges.

Construction of permanent bridges along the national
roads should be given priority.

(4) Due to topographical constraints, new links
connecting neigbouring province will be difficult 1o
justify.



ne

4.1

.PROPOSED MAJOR ROAD NETWORK

Procedure

To identify major reads, all existing roads are firstly
classified in accordance with the functional road
clasgification c¢riteria which is shown in Table 2.4-1.
Functional clagsification groups roads according to
importance and quality of services they are intended to
provide. Individual road links of similar importance and
quality of services are organized into systems 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 rcoads, necessity of
additional new links 1is 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
initial major road network is proposed and subjected to
evaluation whether the proposed one is well-balanced or
not. Evaluation i1s made by two (2) indicators as follows:

a) Network value

Nv = L
4 PA
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 =% pl
5 »!
Average Accessibility A ave = —————
P
Where
P = Population of a Barangay
1 = Distance from a barangay cenler
to respective major road
P = Total population in a block

If indicators 'of  some blocks show imbalanced value,
additions or deletions of major road links are made until
indicators show almost balanced wvalues. After these
adjustment, the major road network is finally proposed.

Z2-86
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.4.

Proposed Major Road Network

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

consideration:

Present network pattern of comb type was bhased Lo
faormulate the major road network.

Due to topographical constraints, it is judged that
it is still premature to construct another inter-
provincial links, however, ‘two (2) links which
connect with Lambunao and Leon in 1loilo Province
were included in the major road network for future
development.

. One road which is currently barangay road located
between Tibiao and Culasi was included in the major
road network in order to formulate beiter balanced
network.

Network wvalue and accessibility of each block vere
computed to evaluate whether the prepesed 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 preposed major road
network are presented in Table 2.4-2.

Proposed major road network has a total length of 3060.4
kms. and composed of the following roads:

National Road 354.4 kms. (98% of total national roads)
Provincial Road -
Barangay Road 6.0 kms,
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Table 2.4~2

NETWORK VALUE/ACCESSIBILITY
Province of Anitique

! ] } i Road ' ; 1Average |
iBlock iPopulation iLand Area ilength iNetwork tAccess JAccess.|
' No. | (1990) ! (km™2)  (km) | Value { (p.km)} | (km.) !
R e fomm e = jom b R R '
i 1 47,712 i 192.85 ! 54.1 1 0.564 | 64,379 | 1.3490 |
! 2 72,235 1} 434.66 1 73.8 ! 0.41G6 1130,469 ! 1,806 |
} 3 | 78,139 | 737.53 1 131.4 1 0.%47 1170,371  2.180 i
g 4 84,677 i 566.93 + 61.2 )} 0.282 1157,544 | 1.861 !
' 5 46,5656 | 353.63 1 58.9 | 0.459 1 48,728 } 1.047 !
' 6 18,730 | 161,23 + 35.5 1 0.646 | 13,144 | 0,702 |
H 7 1 29,232 | 3%.38 + 16.1 } 0.495 | 17,563 | 0.601 |
oAve. | 53,897 | 363.72 + 61.6 + 0.446 | 86,028 | 1.596 |



CHAPTER 3
TRAFFI1C

TRAFFIC SURVEY RESULTS

Roadside traffic count survey was conducted on selected

roads. Traffiec 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 iype was classified
as follows:

-  Car

~ Jeep

- Van

- Jeepney _

- Bus (mini bus & large bus)

- Truck (including traiier)

- Motor-tricycle

- Motoreycle

- Animal drawn

- Pedeslrian

- Others

Figure 3.1-1 shows lhe location of traffic count'stations.
Traffic survey results are summarized in Table 3.1-1.

Survey results were converted to Average Daily Traffic
(ADT) by 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
season, etc., AADT were estimated by vehicle type.
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3.2 TRAFFIC ANALYSIS AND FORECAST: TRAFFIC PROJECTS.

3.2.1 Analysis of Present Traffic

1)

General Procedure

Present

analyzed

3.2-1,

traffic on each wmajor road network was
according to the procedure shown in Figure

The analysis is divided into three major steps:

Step 1

Step 11

Step 111

.
.

*

Analysis of Traffic Survey Results

The number. of passengers and commodity
tonnage Wwere obtained from the results of

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

purposes for the iraffiec model described
helow,
Analysis by Traffic Model

Traffic generation and atiraction, in lerms

of passengers and commodity tons, were
estimated based on populaltion and per
capita traffic generation factors; traffic
distribution (OD distribution) was

estimated by the gravity model; then, 0D
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 commodilty
tonnage eslimaled by Lthe traffic mudel were
compared with 1ithose derived from the
traffic survey. On the basis of the
coemparison, traffic generation factors were
appropriately adjusted and the traffic
mode] analysis was reiterated until the
traffiec model reflected the actual people
and freight movemenis with a high accuracy.

3 -4
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2) Analysis of Traffic Survey Results

Traffic volume by vehicie type counted in the traffic
survey was c¢onverted to number of passengers and
commodity tonnage using the occupancy and average load
shown in Table 3.2-1.

Table 3.2~1 OCCUPANCY AND AVERAGE LOAD
Province of Antique

Average Number of Average lLoad
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
Motor-tricycele 2.90 0.30
Motorcycle 1.60 0.10
Animal Drawn 3.00 0.156

3) Analysis by Traffic Mode]

i} Zonal Division:
The province was divided into traffic zones
correspending to municipal divisions in principle.

ii) Major Road Network:
The major road network was expressed by a node and
link system. Each link was given length and
average speed according to the actual road
condition. A node and link system of the Province
is presented in Figure 3.2-2.

iii) Search for the Fastest Route:
The fastest route {or each =zone pair was
calculated by Moore's Method.

iv) Traffic Generation Factor:
Per «capita 1iraffic generation factors (trip/
person/day and ton/person/day) vary between =zones
even in the same province with many factors such
as:

- Economic Activity

- Size of Population

~ Distance from Provincial Capital
- Reoad Condition

- Other Physical Conditions
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The generation factors which besti illusirate the observed
people - and freight movement were estimated by the
iterative method. The traffic generation factors thus
estimated are summarized in Table 3.2-2.

TABLE 3.2-2 PER CAPITA TRAFFIC GENERATION FACTORS
(MAJOR ROAD, 1990 W/O)
Province of Antique

Passenger Movement Commodity

(trip/person/day) {kg/person/day)
Range 0.014 - 0.147 3.3 - 16.4
Mean Value 0.0%1 8.2

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

vi) Traffic Distribution:

Traffic distribution (0D distribution) was
estimated by the gravity model:

Gi.Aj
Xij = K
2
tilJ
Where, Xij = Traffic from zone i to zone j
K = Parameter
Gi = Traffic generation in zone i
Aj = Traffic attraction in zone j
tij = Travel time from zone i to zone j

along the fastesti route

OD distribution was adjusted so as to satisfy the
foellowing conditions by the Frator Method:

n
G= 3Xj
j+1

n
A = 32X

i+1

¥Where, n = Number of zones



vii) Traffic Assignmeﬁt:

Each . 0D traffic was assigned to the major road
network expressed by the node and link system on
an all-or-nothing basis. Thus, the number of
passengers and commodity tonnage for each 1ink
were calculated..

Traffic Forecast

Figure 3.2-3 illustrates the procedure of traffic
forecast.

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

1> Major RBoad Network and Fastesl Route Scarch

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

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

2) Traffic Generation/Attraction and Disiribution

The future population was based on the NCSO 1980
Census of Population and Housing.

Per capita traffic generation factors in the "with"
case were estimaled referring to the generated
iransport demand/transport cost reduction elasticity
shown in "Highway Planning Manual, Volume 3, MPWH" and
also based on the results of the analysis of present
trafific. For instance, a =zoune showing a  small
generation factor at present due 1io 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 traffiec generation factors thus estimated are
summarized in Table 3.2-3. _—

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

Passenger Movement Commodity

(trip/person/day) (kg/person/day)
Range 0.014 - 0.147 3.3 - 16.4
Mean Yalue 0.073 8.4
The transition period, i.e., the period 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 "witlh"™ case was estimated

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

3) Traffic Assignment

The number of passengers and commodity tonnage on each
link in the "with" case was estimated by assigning 0D
traffic to the major road network in the "with" case.
They were converted to the number of vehicles using
the modal distribution in the "with" case. Changes in
modal distribution with changes in road condition 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 distribulioun was assumed lo be Lhree
years.

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

Normal Traffic: Filow of passengers and freight
which will occur even without road
improvement. However, changes in
the number of vehicles is possible
due to changes in modal
distribution.

3 - 11



.2.

Diverted Traffic-1: Traffic which diverts to a certain
road from other routes as a
consequence 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/o" case.
This- is poessible in the «case of
improvement of the access road to
the nearest town which |is at
present barely accessible due to
poor cenditions. This traffic is
called  "Diverted Traffic-2" in
thiz Study, distinguished from
Diverted Traffic-1.

Generated Traffic: Increased traffic brought about 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 future movements of passengers and
cemmodity by link are presented in Table 3.2-4, and
estimated traffic volumes are presented in Table 3.2-5.

3 - 12
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TRAFFIC ANALYSIS AND FORECAST: DEVELOPMENT PROJECT

Traffic on development project roads was forecasted
separately for passenger iraffic, non-agricultiral traffic
and agricultural traffic. The number of passengers and
commodity tonnage were estimated first, and then they were
converted to the number of wvehicles assuming modal
distribution and occupancy/average load, Figure 3.3.-1
shows the schematic diagram of traffic forecast for
development project,

Pagsenger 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 Populaltion
and Housing, and supplemented by information obtained from
barangay interviews. The population forecasts were
prepared using the NCS50 report.

The number of passengers and non-agricultural commodity
tonnage were obtained as the product of population by the
per capitia 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 studies. in the case of partlicular
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 Antique
Existing Passenger Movement Non-Agricultural
Road Condition (trip/person/day) Commodity
(kg/person/day)
w/ o with w/o with
Paved/Gravet
Good/Fair 0.06 0.06 2.0 2.0
Bad 0.05 0.0565 1.6 1.8
Yery Bad 0.04 0.055 0.6 1.0
Farth Road 0.016 0.03 0.5 1.0
Impassable to
moetoried vehicle 0.005 0.015 0.4 1.0

The modal distribution and the ccecubancy/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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SOCIO-ECONOMIC SURVEY
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FIGURE 3.3-1
PROCEDURE OF TRAFFIC FORECAST
FOR DEVELOPMENT PROJECTS
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inventory survey and the traffic survey.
3.3.2 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 ii) 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 milled form), and the surplus or
deficit production was calculated based thereupon.

- i) In case of no mill in the road influence area, all
net production is assumed to move out in the form of
paltay/unmilled <corn., Milled grain products for home
comsumption are then transporied back. An eventual
deficit moves into the road influence area in the form
of milled productis.

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

-~ Home consumption remains in the road inflgence
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 cnverted to number
of vehicles using the modal distribution and average
lcad, which were estimated individually for each road
considering the transport circumstances.

3.3.3 Estimated Present and Future Traffic

Estimated 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
studied
projectis
3.4-1.

pregsent and future traffic

roads
are

comprising of
presented by
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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 "Surveyed

Roads").

Road projects (mostly minor roads) proposed by the local
officials were algso collected and road conditions of thesge
roads were obftained by the interview survey (these are
referred to .as " Road Projects proposed by local

officials™).

Road prejecls surveyed by the Study Team and proposed by
the local officials were combined and integrated, because
some road projecls were both surveyed by the Study Team
and also propoused by the local officials, and a list of
Studied Roads was prepared.

Summaries of "Surveyed Roads™, "Road Projects proposed by
L.ocal 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
Frovince of Antique

T T e e e e e L e e e e e T e e MR e e o R o —— e - - — o — — o

Road National Prov'l/City Barangay
Class Roads Roads Roads Total
Surveyed Major Rd. 291.2 - - 291.,2
Road Minor R4. 40 .4 8§2.0 - 122.4
Total 331.6 82.0 - 413.6
Rd. Proj. Major Rd. 252.3 - 6.0 258.3
Proposed by Minor Rd. 47 .6 106.6 278.0 433.2

Local

Officials Total 299.9 106.6 285.0 681.5
Studied Major R4d. 354.4 - 6.0 360.4
Road Minor Rd. 49.9 109.6 279.0 435.5
Total 404.3 106.6 285.0 795.9



4.1.2

Project Identification

1} Project Identification Criteria

Project identification criteria are shown in Table 4.1-2.

TABLE 4.1-2 PROJECT IDENTIFICATION CRITERILA

am e e ek e AR AR MU A o o e A b B AL e Ev G e A R Aer MM MM me e G e e e e M mm . Fm WA MU T e BT TR M M e M e e e v e A An M e A6 R A A mm e ia

[tem T e e e — e
Major Roads : Minor Roads
(1) Existing Links : _ :
* Carriageway Width : Less than 6.0 meter : Less than 4.0
: : meters
* Pavement Type . Inferior to recommen-: Inferibr to
. : ded type in the engi-: . gravel
. 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 improvemenli 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.

4 - 2



2) ldentified Road Projects

All studied Roads, except those of the national

primary

roads and committed roads, were evalualed 1n accordance
with the identification criteria. Road projects identified

are summarized in Table 4.1-3.

TABLE 4.1-3 SUMMARY OF IDENTIFIED ROAD PROJECTS
Province of Antique

National Prov'l/City Barangay

Road Class Road - Road Road

Major : Length (kms.) 238.8 - 6.0
Road v (% to Studied

: Roads) (67.7%) - (1002

Minor : Length (Kms.) 27.9 101.1 269.0
Road : (% to Studied

Roads) (56%) {95%) (962%)

Total : Length (kms.) 266.7 101.1 275.0
: (% to Studied

: Roads) (662) (95%) (96%)



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/ecity
roads

% Secondary major roads # Barangay roads

(2) Urgency oif work

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 (5) types as shown in Table 4.2-3. In view of the
urgency of work io be implemented, the types of
improvement are grouped into two (2) as follows:

Type A (Urgent Projects)

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

% Improvement -1: Improvement of deteriorated road
surface and substandard class
pavement, 1o acceptable and standard
pavement.

* New Constiruction:Construction of new road including
' re-construction of abandoned road.
Type B (l.ess Urgent Projects)

¥ Improvement -2: Upgrading of substandard pavement
class to standard pavement class,

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

carrijageway width, other conditions
meet engineering standards.

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

4 -4



(3) Econamic Viability

Maidr Roads

Simplified economic¢c evaluation is conducted for major

roads. Internal Rate of Return (1RR) is «calculated
based on roughly estimated construction c¢ost and
traffic - cost savings. Categorization 1is made as
follows:

Improvment Type A:

* IRR of 7.5% or more
% IRR of less than 7.5%

Improvement Tyvpe B!

* IRR of 15% or more
# TRR of less than 15.0%

Minor Roads

Minor road Pre-evaluation Indicater (MPl1) is developed
based on Phase-1 Study results. Categorization of
minor vroads is made based on calculated MPI as
follows:

* MPI of 7.5 or more
* MPI of less than 7.5

TABLE 4.2-1 IMPROVEMENT CRITERIA FOR ROAD

Reoad : Major Road : Minor Road
Class L T e e e e e e e e
Standard/ : Substandard : Standard/ : Substandard
: Superior : : Superior

:No improvement:Upgrading of

Good/Fair : or :pavement type :(No improve-:No improve-
' Wwidening c{improvement- ment : ment
: (widening) : 2) : :
:Improvement of:Upgrading of :Improvement:Upgrading of
Bad/Very :surface condi-:pavement type :surface con: pavement
bad : tion :(improvement- :(Rehabilita: type
(Rehabilita~ : 1) : tion) : {Improve-
: tion) : : : ment-1)
Abandoned/ Construction of new road
Non-existing {New Construction)
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TABLE 4.2-2 IMPROVEMENT CRITERIA FOR BRIDGES

Existing H Proposed Improvement
Bridge L T e L e e e e e e e s e e
Type : Major Road : Minor Road
Ford Crossing : 2-lane : Carriageway width 4.0 m:

: permanent : 1~lane spillway

: bridge ! Carriageway width 6.0 m:

: . 2-~lane spillway
Spillway 1 2-lane : No improvement

. permanent :

¢ bridge :

2-lane : AADT less than 200 : 1-lane

: permanent : permanent

Timber Bridge : . bridge : : bridge

: : AADT more than 200 : 2-lane
: : permanent

: : bridge

1 2-lane : AADT less than 300 : No impro-

: permanent : : vement
Bailey Brridge : bridge : AADT more than 300 : 2Z-~lane

: : . permannet

: : bridge
Nntef 1y Where the site condition is not favorable for a

spillway, a permanent bridge should be planned in
accordance with the c¢riteria for a timber bridge.

2) ¥hen the existing spillway is siructurally 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.
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TABLE 4.2-3 TYPES OF IMPROVEMENT

e et e 1 e e s e o B Bk e Am G A3 M A% A e mm e b R Ah Ik M Wm P T e i mm ey e e A A RS NS AL e A ME e W R e M em e e en e R e

Type : Existing 1 Existing Surface : Proposed Improvement
:Pavement Type @ Condition : Work
Rehabi~ : Standard or @ Bad/ : Improvement of
litation ! superior 1 very bad : surface condition
Improve- : Substandard Bad/ : Upgrading of surface
ment-1 : : very bad : type
Improve~ : Substandard Good/Fair : Upgrading of surface
ment-2 : : type
: Standard : Good/Fair : Widening of existing
Widening : (carriageway is narrowed than : road
standard) : :
NMew Constiruction Impassable/abandoned ! Constructiion of new
: : non-existing : : road
Note Improvement-2 and widening are not applied to minor roads.



4,2.2 Prioritization and Selection Criteria
Prioritization and selection criteria of road projects for

feasibility studies are established as shown in Tables
4,2-4 and 4.2-5. -

TABLE 4,2-4 PRIORITIZATION AND SELECTION OF ROAD PROJECTS
- Major Roads -

Category Road Type of IRR Priority Selection
Class Improvement Criteria Criteria
1 Primary A 7.5 = IRR.]_ T
2 Secondary A 7.5 = IRR MA-1
3 Primary B 15.0 = IRR To be
4 Secondary B 16.0 = IRR MA-2 selected
5 Primary A IRR < 7.5 for F/S
6 Secondary A IRR < 7.56 :
7 Primary B IRR <15.0 MA-3
8 Secondary B IRR <15.0

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

Category Road Type of MP1 Priority Selection
Class Improvement Criteria Criteria
1 National/Provincial/ T
City A 7.5 % MPIJ—- MI-1 To be
2 Barangay A 7.5 %5 MPI selected
for F/S
3 Mational/Provincial/ d
City A MP] < 7.5 MI-2
4 Barangay A MPI <<7.58

Note: Improvement Type A: Rehabilitation, Improvement-1, New
Construction
Improvement Type B: Improvement-2, Widening



4.2.3 Priority of ldentified Road Projects
ldentified projects were evaluated and prioritized in
accordance with c¢riteria discussed and summarized 1in
Tables 4.2~6 and 4.2-7.
TABLE 4.2-6 PRIORITY OF IDENTIFIED MAJOR ROADS
Province of Antique
Category Road Type of 1RR Priority Road No. of
Class Improvement Group Length Road
I.inks
1 Primary A 7.5 = IRR MA-1 37.8 3
2 Secondary A 7.5 £ IRR MA-1 29.9 3
3 Primary B 1.0 < IRR MA-2 - -
4 Secondary B 15.0 = IRR MA-2 - -
5 Primary A IRR<7.5 MA-2 77.8 6
6 Secondary A IRR<7.5 MA-2 9.3 8
7 Primary B IRR<15.0 MA-3 - -
8 Secondary B IRR<{156.0 MA-3 - -
Total 244.8 20
Table 4.2-7 PRIORITY OF IDENTIFIED MINOR ROADS
Province of Antigue
Category Road Type of MPI Priority Road No. of
Class Improvement Group Length Bd.Links
1 Nattl/Provi/ A 7.5 5 MPI MI~-1 62.3 23
City
2 Barangay A 7.5 = MPI MI-1 76.7 6
3 Nat'i/Provi/ A MPI <« 7.0 Mi-2 66.7 19
4 Barangay A MPI <= 7.5 MI-2 192.3 23
Total 398.0 71



Selection of Road Projectis For Feasibhitity 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 following:

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

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

After adjustment mentioned above, rcad projects were
finally selected and summarized as follows:

Major Road .......... e e ve.  246,1 kms. ( 20 projectis)

Minor Road ....... e e 1563.9 Ems. ( 29 projectis)
Total 40Q.,0 kmsQ ( 49 projects)

4 - 10



CHARTER b
PROJECT LEVALUATION

5.1 PRELIMINARY DESIGN AN COST ESTIMATE
5.1.1 Preliminary Design
1> Design Concept
There are iwo oplions in design concepl for rural road

improvement, as follows

* Designing rural roads with optimum standards

aimed at improving atl aspects incltuding
horizontal and vertical alignments, which
saomelimes require massive earth works and is
costly.

*  PDesigning rural roads by basically
concenirating on impruving surface conditions,
thus improving horizontal and vertical

alignments is limilted Lo the required minimum,.

Rural roads are exiensive in the number of road 1inks
as well as in length, and their present conditions are
still at a poor level. Thus, requirements for rural
roead improvement are quite huge, while financial
resources are limited. Under these circumsiances, the
Study Team placed priority on improving surface
condiiions of more roads, The preliminary design was
undertaken in line with the concept of the second
option,

2) Preliminary Design
On the basis of the findings of the road inventory
survey, the type of improvement was determined for
each subseclion of road in accordance with the
engincering standards and the improvement criteria.

Typical road sections for each Lype of
improvemeni/rehabilitation are summarized as shown in
~Table H.1-1.

Special considerations were given lo siecp gradient
sections and fluod section.

"PCC pavement for steep gradient section"” was applied
to sectjions with steep gradients where otherwise
gravel surfacing might be applied, as a countermeasure
against excessive gravel ltosses during heavy rains and
impossibility for vehicles Lo climb. "Grade raising
in flood area”™, was applied to seclions Jocated in
flood areas.

Table 6.1-2 shouws the proeposed improvement f{for each
road project subjecled to the feasibility study.
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5.1

.2

Cost Estimate

1)

2)

Unit Coslt

Unit prices for construction equipmeni, malerials and
labor were oblained from Associated Construction
Fquipment Lessovrs, Ine. (ACEL), the Price Monitoring
Section of DPWH, market price survey by the Study Team
and relevant studies. DBased on the data collected,
unit prices at April 1990 prices were developed.
Exchange rates used were : P22.50 = US8%1.00 = Y155,

Unit costs for major construclion items are presented
in Table b5.1-3.

Consiruction Cost Estimate

Based on the results of the road invenlory survey and
proposed type of improvement, the quantity of each
construction item was compuled {for each road project.
Then the constuction cost was estimated.

Table h.1-4 presents  estimated quanlities and
construciion cost of each road project.



TABLE 5.1-3 UNIT COST OF MAJOR CONSTRUCTION 1TEMS

Unit: Pesos al April 1990 Prices

llem No bescription Unit Unit Price
100 Clearing nad Grubbing s$q.m. : 2.10
102 Stripping cu.m. 52.00
106 Roadway and Drainage Excavation cu,.m. 58.00
107 Borrow cu.m. 110.00
108 Agpregate Subbase : cu.m. 225.00
1i8-1 Preparation Of Previously sg.m. 7.00
Constructed Road (Gravel)
118-2 Preparation Of Previoustly sq.m. 8.00
Conslructed Rpad (Asphalt)
118-3 Preparation of Existing sq.m. 22.50
Pavement Surfacce (PCC)
118-4 Freparation of Exisling 5q.,m. 17.00
Pavemenl Surface (AC)
200 Crushed Aggregate Base Course cu.m. 3056.00
300 Crushed Aggregale Surface Course cu.m. 305.00
302 Bituminous Prime Coat MT - 11,100.00°
3038 Bituminous Tact Coatl MT 11,500,00
306 Bituminous Macadam Pavement sq.m. 95. 00
310 Bituminous Concrete Surface Course MT 1,350.00
314 Double Bituminous Surface Treaitmenl sg.m. 45.00
316-1 PCC Pavement (t = 23cm) 8q.m. 320.00
316-2 PCC Pavement (t = 2Gcm) 5q .M. 280.00
316-3 PCC Pavement (t = 18cm) 5 .M. 250.00
413-1 RCPC (H 910mm) 50, M. 1,9550.,00
413-2 Headwal T for RCPC (# 910mm) setl 2,900.00
500 Grouted Riprap 5g.m. 625.00
517 Side Ditech (Grouted Riprap) m 360.00
Bridge Cost
2-lane Superstructure m 43, 500.00
Abulmenl for 2-Jane bhridge each 330,000.00
Pier for 2-lane bridge each 285,000.,00
I-lane Superstiructure m 32,000.00
Abutment for l-lane bridge each 230,000.00
Pier for l-lane bridge each 200,000.00
Reinforced Concrete Box Culvert
1-Cell RCBC Y 20,600.00
2~-Cell RCBC ' m 36,000.00
Wing wall and Apron for 1-Ceill RCBC sel 132,000.00
Wing wall and Apron for 2-Cell RCBC setl 155,000.00
Spillway
2-lane Spillway m 16,500.00
1-lane Spillway m 12,000.00.
Slope Proiection Cast
Cut Sloepe Proteclian m 23,000,00
Embankment Slope Protlection m 25,000.00
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5.1.3 Summary of Preliminary Design

Resulils of preliminary design were summarized in
Tablegs 5.1-5 and §.1-6 for major and minor roads,
respectltively.

TADLE 5.1-5  SUMMARY OF PRELIMINARY DESIGN :
Provinece of Antigue
- Major Roads -

Rehabilitation/  Improvement-2/ New Total
improvement - 1 Widening Construction

Primary Major Roads

1. No. of Links , 4 5 - g

2. Total Length (km) 59.3 56.4 - ’ 116.7
3. improvement Length (km) 40.6 55.9 - 96.5
4., Construétion Cost (million P} 139.8 136.8 - 276.6
5. Const. Cost/Imp. Length (MP/km) 3.44 2.45 - 2.87
Secondary Major Roads

1. No. of Links 8 2 1 11

2. Total Length (km) 95.2 29.2 6.0 130.4
3. Improvement Length (km) 93.6 29,2 5.0 128.8
4. Construction Cost (million ) 279.7 21.0 18.6 319.3
G, Const. Cost/Imp. Length (MP/Km) 2.99 0.72 3.10 2.48
Major Roads Total

1. No. of Links 12 7 1 20

2. Total Lengih (km) 154.5 85.6 6.0 246.1
3. Improvement Lengih (km) 134.2 85.1 6.0 225.3
4. Construction Cost (million P) 419.5 157.8 18.6 595.9
5. Const. Cost/imp. Length (MP/Km) 3.13 1.85 3.10 2.64



TABLE 5.1-6 SUMMARY OF

FRELIMINARY DESIGN
Praovince of Antique

- Minor Roads -

Type of

Improvement

Rehabilitation/
Improvement-18&82/

New

23

81,
80.

91.

72,
72.

61.

0o

.13

Widening
Minor Roads (Naticnal/
Provincial/City)
1. Neo. of Links 21
2. Total Length <(km? 72,0
3. Improvement Length (km) 71.7
4. Consiruction Cost
(million P) 74.4
5. Const. Cost/Imp. Length
{MP/km) 1.04
Minor Roads (Barangay)
1. No. of Links 2
2. Total Length (km) 21.0
3. Improvement Length (km) 21.0
4. Construction Cost
(million P) 17.56
5. Const., Cost/Imp. Length
(MP/km) 0.83
Minor Roads Total
1. No. ¢of Links 23
2. Total Length (Km) 93.3
3. Improvement Length (km) 92,7
4, Construction Cost (million P 91.9
5. Const, Cost/Imp. Length (MP/km) 0.99



5.2 ECONOMIC EVALUATION

5.2.1 Basic Assumptions

The commonly used cosl-benefil analysis was applied
the following basic¢ assumplions:

i)

112

1ii)}

The
such
will
the pavement! life, vere Lrealed as project cusils in

Analysis Period
1991 -~ Detailed design
1992 - Construction
1693
~-Project life (25 ycars)
2017
Piscount Ratef 15% pa

Quantified Cost

Initial construcltion/improvement costs
Periodic maintenance coslts :

Quantified Benefit

Traffic benefit

under

Developmeni benefil (only for development projecis)

Maintenance cost savings

periodic maintenance costs, or rehabilitation
as overlay, reconstruclion and regravelling

costs,
which

be needed - after completion of the project to "prolong

this

study, while the difference between rouline mainlenance
costs and Llotal maintenance cosls in the "w/o0" case was

taken initoe account as a project benefit. In the

case

where the routine maintenance costs are higher than the
"w/o" maintenance cosis, lhe difference is considered as a
negative benefil.

5.2.2 Economic Costs

1)

Initial Coenstructiaon/lmprovement Cosls

The consiruction custls discussed in Sectiun 5.2.

1 are

the financial custs and do not include the costs for

detailed design and construction supervision.

In the

cost-benefit analysis, the following economic cosl was

used:
Construction Costi 100%
~Tax -15%
+Detailed Design Cost 4%
+Consiructiion _Supervision_Cost 6%
Total Economic Cost : 952

5 - 16



In the cost-benefit silrecam, 4% for delailed design
cost was assumed to be spent in 1991 and the remaining
91% in 1992.

Periodic Mainlenance Coasls

Periodic maintenance, o1 rehabilitation, will be
necessary when the rviding quatily of a pavement
decreases to a certain minimun level of acceptability.
Table 5.2~1 shows ithe periondic mainlenance assumed in
this Study.

TABLE 5.2-1 PERIODIC MAINTENANCE COST ASSUMED IN THE ANALYSIS

Surdiace
Type

Gravel

) 13
Periodic Financial Feconomic
Maintenance Timing Costi Cost
Work (mnillionE/Km)
When thickness of 4.0 m
gravel is reduced by Gravel:
10cm 10cm, assuming l.5cm B 0.210 M 8bH% of
Regravelling loss annually from 6.0 m Cosi
vyainfall and 1.5cem Cravel:
loss every 100,000
vehicles F 0.320 M
(2-6 years)
When pavemenl
serviceabilily P 0.830 M 85% of
5.5¢m decreases lo 2.0, Cost

BMP

BMP Overtay assuming 85,000 ESAL
aor 350,000 vehicle
repetilions

{4-10 years)

AC

When pavemenl service-
abilily decreases Lo F 1.170 M 85% of
5 cm 2.9, assuming 800,000 Cost
AC Overlay ESAL ov 2,300,000 vehicle
repetitions
(B-20 vears)

PCC

When pavemenl service-
abilily decreases to P 1,200 M 85% of
5 ¢m 2.0, assuming 2,000,000 Cost
AC Overlay ESAL or 5,700,000
vehiecle repetijiliouns
€10-25 vears)

Note: 1) As of April 1990

5- 17



5.

2.3

Benefitls

1)

Traffic Benefits

a)d

Traflic Cust

Basic Traffic Costs

The basic {raffic costs were provided by PMO-FS,
as shown in Table L.2-2,

TABLE 5.2-2 BASIC TRAFFIC COSTS EXCLUDING TAX
(AS OF DECEMBER 1989)

Running Cost Ifixed Cost Time Cost

(P/km) (P/hour) (P/hour)
Car/Van 1.75h G.30 17.70
Jeepney 1.12 23.96 26.40
Bus 2.81 35.64 95.04
Truck .48 38.88 0
Motor-
lricycle (.36 8.76 4.8
Mototrceyele 0,31 0,72 8.34

Actual Traffic Cusis

The actual traffic cosls were estimated according
to the dl-system concerning running costs and tLhe
dt-system with regard {o fixXxed and time costs.
The dl-values and operaling speed for different
surface condilions are shown in Tables 5.2-3 and
5.2-4, respectively.

TABLE 5.2-3 DL~VALUES IN KM PER ACTUAL KM
Surface Typo .
Surface PCC/AC  BMP/DBST Gravel Earth
Condition

Good ' 0 0.14 0.29 -
Fair .17 0.38 0.00 -
Bad .43 0.65 0.87 1.20
Very Bad .89 1.04 1.20 1.50
Impassable 1.73 1.73 1.73 1.73



TABLE 5.2-4 OPERATING SPEED IN KM/HOUR

Surface Type

Surface PCC/AC  BMPY/DDST Gravel Eartih
Condition : OV TR MC OV TR MC OV TR MC OV TR MC
Good 65 40 60 63 38 55 60 3% K0 - - -~
Fair 5% 35 50 53 33 45 50 30 40 - - -
Bad 30 20 20 30 20 20 30 20 20 20 10 10
VYery Bad 20 10 10 20 10 10 20 10 10 10 &5 &
Impassable 19 5 5 10 § 5 10 5 5 10 5 &
Note: OV Car/Jeepney/Bus/Truck

Motor-tricyctle
Motorcycle

-3
p=v
nnu

Traffic Costs of Other Transpori Modes

In addition to the land-bascd motorized vehicles,
the traffic costs of other modes were cstimaled as
shown in Table 5.2-5.

TABLE 5.2-5 TRAFFIC COST OF OTHIEER MODES
(COMMON TO ALL SURFACE TYPES AND
CONDITIONS)

Mode Traffic Cost in P/Km
Animal Drawn 4.0
Walking (head loading) 1.2
Banca Boat 2.25

Traff{fic Benefits in Traffic Projects

Traffiec on the projcect roads wwas broken down into
four categuries: normal iraffic, diverted traffic-
i1, diverted traffic-2 and generated traffic.

The traffic benefits were egtimated as follows:

i) Normal : Difference in traffic costs
Traffic belween "w/o" and “with"
cases. The c¢hange in traffic

costs results not only from

the improvement of surface

type and condition but also

from consequent change in

modal distribulion.

5~ 19



2)

ii) Diverted . Difference between traffic costs
Traffie-1 along the "w/0" route and those
along  the Ywith" route. Where
diverted traffic passes through
two or more project roads, the
benefits were allocaled 1o each

road in proportion to length.

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

Traffic cosis were calculated assuming the following
surface conditions:

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

¢} Traffic Benefits in Development Projects

No diverted traffic is expected in mosi
development projects. The benefils from normal
fraffic generated traffic were estimated in the
same way as used for the traffic projects payving
attention to the following:

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

gravity point of transport (gravity of
population for passenger f{raffic and non-
agricul tural traffic and gravity of
agricul tural production for agricul tural
traffic) te the connecting point with a2 higher
road.

ii) The benefit from generated agricultural

traffic is not considered as a traffic benefit
because it is inciuded in the development
benefit. Therefore, the generated traffic
benefils are only from passenger traffic and
non-agricul tural traffic.

Development Benefitis

Development benefits were assessed using the producer
surpltus approach, under the hypothesis that
substantial road improvement which removes constraints
on development will permit and encourage farmers {o
adopt modern agriculiural technigues and inputs. The
development benefit consists of the difference in the

5- 20



net value of total production {farmgate value less
production costs) between the "w/0"™ and "with" cases.
Changes in the wvolume and wvalue of agricultural
production wi!l. be achieved by one or more of the
following:

i) Increase in cultivated area

ii) Increase in yield

iit) Increase in intensitly of land use through
increasing the numbeir of harvest or intercropping

iv) Changes in the type of crop .

Using the data obtained {rom the saocio-economic
survey, development benefits were calculated from the
following egquation:

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

where, PRODw FProduction in metric tons, with

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

FGPw = Farmgate price in pesus per metric ton,
with

CPw = Production cosl in pesos per metric
ton, with

CPw/0 = Production cos! in pesos per metric
ton, w/o

The increase in farmgate price resulting from

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

Table b5.2-6 presents the summary of demographic and
agricultural data.
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1) Maintenance Cost Savings

The difference in maintenance cosls beliween the "w/o"
and "with" cases is considered one of the benefits.
Maintenance costs in the "w/o" case were estimated
based onh the current LMK sysiemn, while maintenance
costs in the "with" case were estimated as shown in b)
below, It iz noted that periodic maintenance cost 1in
the "with" case is not included in the calculation of
maintenance c¢ost savings, because it is 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, the maintenance cost in the "w/o" <case
in gzero), the difference is considered as a negative
benefit).

a) Maintenance Cost in "w/o" Case

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

TABLE 5.2-7
EMK FACTOR FFOR DIFFERENT SURFACING AND AADT

) AADT ! :

Surface i 25 50 75 100 150 200 300 400
Type !

Earth 10.35 1 0.40 1+ 0.50 | ! ! ' i | H

Gravel 10.40 1 0.60 1 0.90 3 1..40 1 1.90 § 2.20 1 2.40 1 2.50 { 2.60!

AADT ! .

Surface H 400 600 1000 1500 2000 3000 5060 10000

Type !

Bituminous 11.10 { 1.5% | 2.10
Gravel '10.60 } 0.60 !

b) Routine Maintenance Costis in "with" Case

The cosls deemed necessary {o maintain the
improved roads in a fair condition were estimated
as shown in Table £.2-8.



TABLE 5.2-8
ESTIMATED ROUTINE MAINTENANCE COSTS

men nt mm = A wm e e i U U WA 4 A WA mR B S ke din e ey san et A G AL Mk me fx e MR W EA M ma mm am At S S e e e e G A T A MR AR RS U MM s e me el e A

Annual Cost
{pesc/km)

e e B BN A e G b S s e T e e e ek e T P MR W N AN WA AR TO T MR W MM M YL S e me mm o e e e MR L MR A s AT TR PR M s e e e e e e L ke K

Gravel

Vegetation Control
Ditch Cleaning
Grading

Pothole Hepair

Gravel: 2,650
Gravel: 3,000

40 AADT
45 AADT

A wm E Em s W e m mm mm mm mm b T e e e e ime ma BU BN RA B L dn e e ¥ T TR Em o Tm om0 A s e L M L e S e o ma mm s 4 TR

45 AADT
45 AADT

M e Fr TR WA Am i Em Em Em b s ma e e prm e B de dem e e e gk Ak e e mm e v BT WM WA AN Ak i e e R Em Em L A An AR S e Lm e W e A M wa fm AR G EE e e e mm

Vegetation Control
Ditch Cleaning
Shoulder Repair
Patching
Regravelling Shoulder

Gravel: 3,800
Gravel: 4,150
1,150
1,100
2,150

- 8,600

e R e e W M AL R A i T P Em EL AL bbb e R ML LA A 4 e e Am R MR RR Ra M AL S BT m Y WE Al 34 ML AR O e e A AR Ee e N e e e R W e e

AC

Vegetation Control
Ditch Cleaning

Shoulder Repair

Crack and Joint Sealing
Regravelling Shoulder

it e e e e T e d R e o el i adion L TR P

PCC

Vegetation Control
Diteh Cleaning

Shoulder Repair

Crack and Joint Sealing
Regravelling Shoulder
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Economic Evaluation

Results
5.2-9
economi

0
and
c

f economic evaluation are summarized in

illustrated

evaluation of each project road

Table 5.2-10,

in

5 - 25

Figure

5.2-1,

Results

Table
of

is presented in
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