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CHAPTER 1
S0C10-ECONOMIC PROFILE OF THE PROVINCE

GENERAL

The Province of Nueva Vizcaya was selecied as one of the
Study Provinces which represents the province of 1ihe
following characteristics:

Economically less develope&
High level in road development
Topographically inland mountainous

GEOGRAPHY AND TOPOGRAPHY

The province is located in the northeastern part of Luzon,
bounded- on the north by Isabela and Ifugao Provinges, on
the east by Quirino and Aurocra Provinces, on the south by
Nueva Ecija and Pangasinan Provinces and on the west by
Benguet Province.

The province is situated in the Caraballe and Centiral
Cordillera - Mountains, therefore, topography Tis
predominantly mountainous. Magat River runs mosily along
the -Pan-Philippine Highway. Due to these ‘topographical
characteristics, the province 1is a typical inland
mountainous province.

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

POPULATION

The province is composed of fifieen (15) municipalities
and the provincial capital is located at Bayombong.

Population in 1990 is estimated at 319,800. The average
annual poputation growth rate for the period of 10 vears
from 1980 to 1990 was estimated 2.8% which 1is higher
than the national average of 2.4%. Population density of
the province in 1990 is 81.9 persons per square
kilometer which is much lower than the national average of
205 persons per sq. Kkm,

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. Most municipal
towns are located along the Pan-Philippine Highway, except
municipalities of Alfonsce Castaneda and Kasibu.
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Table 1.,3-1

POPULATION, LAND AREA AND DENSITY (1990)
Province of Nueva Vizcaya

Projected Annual

! City/Municipality | Population! Growth !Land Area! Density !
: . i (1990) IRate (%) (km™2)  1(p/km™2) |
! | . ] ; ! ;
i 1., Bayombong ] 41,824 1 2.6 4 130.5 | 320.5
i 2. Ambaguio i 6,260 | 4.9 ' 178.1 | 35.2 |
i 3. Aritac ! 28,420 1| 2.6 | 254.9 ! 111.5
! 4, Bagabag H 24,912 1 1.7 i 176.2 | 141.4 |
i 5. Bambang i 33,902 1 2.6 | 331.1 1 102.4 1
i 6. Diadi o ] 14,142 | 5.0 H 173.9 1 81.3 1
i 7. Dupax del Norte : 21,630 ! 2.5 H 333.3 | 64.9 1
i 8, Dupax del Sur 5 12,443 | 2.5 359.6 | 34.6 !
i 9. Kasibu [ 25,177 5.2 ' 463.5 | 54.3 1
110. Kayapa ! 23,321 ) 1.2 H 463.5 | 50.3 i
111. Quezon ' 16,368 | 5.3 ] 169.1 96.8 1
112, Sta. Fe : 8,188 | 2.5 i 297.5 | 27.5 i
113, Solano i 46,320 1 2.3 i 134.2 ¢ J46.2. 1
114, Villa Verde 1 13,306 | 2.2 i 78.2 1 170.2 |
115, Alfonso Castaneda! 3,613 1 2.6 ! 360.3 | 10.0 1}
; T OTAL 1 i 319,832 | 2.8 i 3,903.9 | 81.9 |
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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 Domesltic Preduct which shows economic
output of the province shares 0.3%  of the total national
putput. In view of land area and population share of the
province to the couniry, the province's economic output is
slightly lower level than the natlional average.

Per capita income of the province is higher by 1.12 times
than the national average. Incidence of poverty is lower
than the naticonal average. Unemployment rate is lower,
but underemployment ralte is higher than the national
average.

Agricuiture is the predominant industiry of the province
and shares 68% in terms of number of warkers.

"Table 1.4-1
MAJOR SOCIO-ECONOMIC DATA OF PROVINCE OF NUEVA VIZCAYA

(A)/ (B)

d (A2

! (B

i Total Land Area (sq.km.)! 3,904 1300,000 P 0,013 ¢
12. Population in 1990 ! ' ! '
! {1000 persons) ! 320 ! 61,483 P 0.005
{3. Population Density ! ! { !
! (persons/sq.km.) i 82 ' 205 Yo0.40 0 |
vd. GRDP (Million P at ! : d i !
! 1000 prices) i 1,800 1623,0561 i 0.003
i5. Per Capita Income in 19851 y i }
| {P/person) V6,274 ! 5,583 2 IV O
16. Number of Workers d i i !
} by Industrial Sector in | ' ; !
! 1980 (1000 persons) : i i H
! % Agriculiural } 47,0 (68%) | 7,303 (51%) | 0.006 |
! % Industry i 5.2 ¢ 8%y + 2,177 (15%) | 0.002
: * Service ! 16.2 (23%) | 4,552 (32%)y | 0.004 |
i * Total 1/ ' 69.1 (100%)! 14,197 (100%>1 0.005 |
¢ ] ) 1 1
r 1 1 1 t
17. Incidence of Poverty : i ! !
H in 1985 (%) i 52.4 ; 59.3 | - ;
18, Unemployment Rate ! i ! ]
i in 1988 (2%) i 6.6 ! 8.3 i - |
19. Underemployment Rate ! ' 1 ;
! in 1988 (%) ] 16.8 ! 11.6 H - i

Note: 1/ Includes other workers who cannot be classified as any
one of three (3) sectors.
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AGRICULTURAL LAND USE AND MAJOR CROPS

Nueva Vizcaya has a total land area of 3,904 square
kilometers, representing 1.3% of the total land area of
the Philippines. Table 1.5-1 shows general land use of
the province. About 49% of the province ‘is <covered by
forest. Agricultural area occupies only about 13% of the
total land area. : :

Figure 1.5~1 illustrates the agricultural 'land use of the
province. - Table 1.5-2 shows major crops produced in the
province. Five (5) major crops of the province are palay,
corn, camote, banana and tomato.

Table 1.5-1
LAND USE OF NUEVA VIZCAYA

: Area in
l.and Use 59 .Km %
Agricul tural Area 491.9 12.6
Grass/Shrub Area 1,436.6 36.8
Forest Area 1,901.2 48.7
Water Reservoir 62.5 1.6
Built-up Area 11.7 0.3
Total 3,903.9 100.0
Source: Bureau of Soil
Table 1.5-2
MAJOR CROPS OF PROVINCE OF NUEVA VIZCAYA
Area Utilized (ha.) Production (M.T.)
Major Crops  ———-—rm-mmm e m e e e e
1985 1986 1985 1986
Palay 37,160 36,510 111,240 109, 465
Corn 9,790 9,950 10,445 11,005
Camote o 2,571 2,489 7,713 §,88¢0
Banana 1,641 1,444 7,989 - 7,326
Tomato 787 789 3,745 3,965

Source: Bureau of Agriculiural 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 representg - the high
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 = neétwork
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 is
assessed .in terms of road extension (gquantity of roads),
surface type and conditions (guality of roads)  and road
network pattern. Co

Presént Leve!l of Road Development- in terms of BRoad
Extension : :

Nueva Vizcaya has a total of 2,403.0 kms. of roads,
comprising 313.2 kms. of National, 369.7 Kkms. of
Provincial, -285.7 kms. of Municipal and 1,434.4 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 extension is summarized as follows:

.46 times

National roads ......... «.....higher by 1

Provincial roads..... e e ...higher by 1.56 times
Barangay roads............ «v..higher by 2.05 times
All roads......o.... e e e e higher by 1.86 times

In terms o¢f road extension, road development of the
provingce is in quite high level.

Present level! of Road development in terms of sﬂrface type
and surface condition '

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



TABLE 2.2-1
EXISTING ROAD LENGTH AND ROAD DENSITY
Province of Nueva Vizcaya

' i
' Road ! Road Lengilh I-=---rsemcrm e e e
; Class Vin 1987 (kms.) !Nueva Viscaya!Philippines!Nueva Vigcaya/Phils!
e it e e e Jmm s cmna e el o e e i
iNational Rd.! 213.2 13.0)0 0.2919 ! 0.1994 | 1.46 {
‘Prov'l, - Rd.! 369.7 (15,431 0.3445 ! 0.2211 1 1.56 !
{ Sub-Total } 682.9 (28.4)! 0.6364 i 0.4205 1 1.51 i
e rvmr e e e bbb fome fmm e e e i
‘City Rd. i - 4 = H 0.0304 3 - H
'Municipal Rd i 985 7 (11.9)! 0.2663 i (.0981 1 2.71 H
iBarangay Rd.! 1,434.4 (59, 7). 1.3367 ! 0.6536 ! 2.05 !
R bbb tderall Tt s fom e (o e e !
! TOTAL i 2,403, 0(100 O)‘ 2.2394 ) 1.2026 ! 1.86 !

SOURCE: DPWH Infrastructure Atlas, 1989

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

| i ! Surface Condition 1/ ' { % of Pavement Type 2/1
! .Road ! Pavement f-—--rmmmmm e e e e e m s e i
! Class {  Type ! Good/Fair i Bad/Very Bad i Total (%)iNueva Vizcayai Phils. |
R et e e EE R L P e e '
i 1PCC 1114.4 (86.9)1 17.2 (13.1)! 131 6 (100.0)! 38.5 i 23.6 |
! R fmmm o mmes fmmmmmmm o fomemmmm e et fommmmee :
| National !Bituminous) - ' - ! (100.0)3 0.7 {o22.3
! Road  l-~------e- JE e fmmmm e Pmommm oo fmem e N |
] {Gravel i 21.0 (20.3)0 82.2 (79.7)1103.2 (100.0)1 43.9 i 1.3 |
: fommmm it bl frmm s Jmmmm e jommm Ve !
! {Earth { - i 4.9 (100.0)) 4.9 (100.0)! 16.9 ! 2.8
; fmemmmmmmen fmmmm e fmm e R LT e !
; ITotal 1135.4 (566.5)1 104.3 (43.5)1239.7 (100.0)1 100.0 i 100.0 i
jrmme e fmme e fommr e P Pt e Pommm———— !
! 1PCC ! - i - - (100.0)4 0.4 ! 2.5 |
! R P m e e At fmmmm e fomm e !
iProvincial {Bituminous! 9.2 (68.7)! 4.2 (31.3>») 13.4 (100.0)} 1.8 | 8.9 !
! Boad  i--=-=m—en- e fmmmm e R e S fmmmm e R :
! IGravel P 72.5 (33.8)1 141.7 (66.2)1214,2 (100.0)} 65.2 boT0.6
: fmmm e R R e fmmmem e R {
; tEarth ! - V12,4 (100. O)l 12.4 (100.0) 1 32.6 }18.0
' R frmmm e e R e e e R '
i ’Total i 81.7 (34.0)1 158.3 (66 01 240 0 (100.0)} 100.0 i 100.0 |
b e e it e et e T [ ——— e T for e o !
; {rce t114.4 (87.00% 17.2 (13.0)1131.6 (100.0)1% 17.7 vo12.5 |
i National {--~===-=v- o ———— o me e e ittt e L B L it '
; and’ {Bituminous! 9.2 (68.7)! 4.2 (31. 3) 13.4 (100.001 1.3 i 15.3 |
iProvincial l-==wm=snm- |mmmmr e e e it e et i
) Road {Gravel 1 83,5 (29.5)) 223.9  (70.5)! 31? 4 (100.0)} 55.4 ToB1.4
H frem e e ——— it S I el T R e T frommmmme !
H 1Barth i - i17.3 (100.0)1 17.3 (100.0)} 25.4 i 10.B i
! fommmmmooe fmmmm e R e e frmm e R e L R R !
} iTotal: 1217.1 (45.3)% 262.6 {(b4.7)i479.7 (100.0)} 100.0 V100,00 )

Bl e e T Tl L LT L Ty Uspup e —

SOURCE: 1/ Survey by Study Team in 1989
2/ DPWH Infrastructure Atlas, 1989
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Present level of road development in terms of surface
condition (quality of roads) could be summarized as
follows:

National Roads

. About 39% of national roads in the Province are paved
mostly with PCC surfaces. Compared with the national
average of 46%, national roads in the Province are in
lower level in terms of high type pavement ratio.

About 17% of national recads in the Province are still
earth roads which fregquently become impassable.

Only about 6% of national roads are éssessed either
“good or fair. The rest of the roads are in bad/very
bad condition.

In terms of road quality, national roads in the
province are still in poor condition.’

Provingcial Roads

Only about 2% of provincial roads are paved with. PCC
or bituminous surfaces, which is {far below the
national average of 11%,

About 33% of provincial roads are siill earth roads.

. Only 34% of provincial roads are assessed in good-to
fair condition.

Present Road Ne{work Pattern

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

Fish-bone type network with the axis of Pan-
Philippine Highway is formed.

In additian to Pan~Philippine Highway, there are
three (3) inter-provincial roads as folliows:

% Sta. Fe - San Nicolas Road which is currently
impassable.

% Aritao -~ Baguio Road

% Bagabag - Bontoc Road

Two (2) municipal towns, Ambaguio and Castaneda have
access problem.. The road going to Ambaguio is
presently . impassable. A. Castaneda located in the
remote mountainous area has no access at present,
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2.3 GENERAL DIRECTION OF ROAD NETWORK DEVELOPMENT

Results of assessment of present road network development
ievel are summarized as follows:

Based

Al though development level in terms of road - extension
igs 1in 'quite high tevel, quality of all classes of
roads is still in very poor level, '

Some remote municipal towns are not accesseéd by 1and
transportation, therefore, the basi¢ road network is

not vet completed.

onh the above assessmeni, general direction of road

network development of the province will be as follows:

(1)

(2)

(37

Priority should be given to improvement of existing
roads, particularly mnational and provincial roads.

FProjects to construct new roads could be defered.

Currently impassable/abandoned national and .
provincial roads should be carefully studied for
their improvement. Technical and economic viability
as well as maintenance capability of the District/
Prgvincial Engineering Qffices concerned should bhe
assessed. '



PROPOSED MAJOR ROAD NETWORK

Procedure

Toe identify major roads, all existing roads are firsttly

classified in accordance with 1ithe functional road
clasgification criteria  whic¢h is shown in Table 2.4-1.
Functional classification groups vroeads according to

importance and quality of services they are intended to
provide. Individual road links of similar importance and
gquality of services are organized intc 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 roads, necessity of
additional new 1links 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 ig well-balanced or
not. Evaluation is made by two (2) indicators as follows:
a) Network Value

Nv =

¥

WVhere: Nv Network Vvalue

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

Accegsibility AC =95 pl
2 pl
Average Accessibility A ave =  ——=-~--
P
¥Where
p = Population of a Barangay
1 = Distance from a barangay centler
to respective major road
P = Total] population in a block

If indicators of some blocks show imbalanced wvalue,
additions or deletions of major road links are made until
indicators show  almost balanced values. After these
adjustment, the major road network is finally proposed.
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.4,

Proposed Major Road Network

The major road nelwork for the Province of Nueva Vizcaya
was proposed as shown in Figure 2.4-1. For establishing
the major 7road network, the following were laken into
consideratiant

. Present hetwork of fish-bone type with the main axis
of Pan-Philippine Highway was basijically considered.

. The inaccessible municipal town of A. Castaneda
should be provided with access by a major road,
however, due to topographical constraints and farness

from .Pan-Philippine Highway, it was Judged in

‘practical to ‘link the said municipal town from Pan-
Philippine Highway. Instead, the said municipal town
should be accessed from the Province of Aurora.

Currently impassable "national road which <connects
Kasibu and Aurora Province was nol included in the
-majaor road nelwork system, due to low demand of
traffic and topographical constiraints. However, in
the - long range planning, it should be considered as
one link of major road network system.

Existing national roads were moStiy included 1in major
road network.

. As existing nalional and provincial roads are
extensive in length, no new links were considered
necessary.

Network value and accessibility of each block were
computed to evaluate 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 netwerk was proposed as shown in Figure 2.4-1.

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

Proposed major-road nétwork has a total length of 288.9
kms. and composed of the following roads.

Mational Road 243.7 kws., (78 % of total national
roads?
Provincial Rocad 45.2 Kms. (12 % of total provincial
roads)
Total 288.9 kms.
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Table 2.4-2
NETWORK VALUE/ACCESSIBILITY

Province of Nueva Vizcaya
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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 wvolume was counled by direction and by

vehicle type every hour. The vehicle type was. classified
as follows: o :

- Car

- Jeep

- Van

- Jeepney :

~ Bus (mini bus & large bus)

- Truck (including trailer)

- Motor-tricycle

- Motorcycle

- ‘Animal drawn

- Pedestrian

-  Others

Figure 3.1-1 shows ihe location of Llraffic count siations.
Traffic survey results are summarized in Table 3.1-1.

sSurvey 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: TRAFTFIC PROJECTS.

3.2.1 Analysis of Present Traffic

1)

General Procedure

Present
analyzed
3.2-1.

traffic on each major road netivwork was
according to the procedure shown in Figure

The analysis is divided into three major steps:

Step 1

Step I1

Step 111

-
.

Analysis of Traffic Survey Results

“"The number of passengers and commoedity

tonnage were obtained from the results of
the traffic survey, These data are,
however, available only on the surveved
road links and used for calibration
purpoeses {or Llhe traffic model described
below.

Analysis by Traffic Model

. Traffic generation and attraction, in terms

of passengers and commodity tons, were
estimated based on population and per
capita traffic generation factors; traffic
distribution (QD distribution} was
estimated by the gravity 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 vere used in the first step.

Comparison of Beth 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 wuntil the
traffic model reflecied the actual people
and freight movemenls 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
commoedity tonnage using the occupancy and average load
~shown in Table 3.2-1.

Table 3.2-1 "OCCUPANCY AND AVERAGE LOAD
: : Province of Nueva Vizcavya

n ot e e A ke b et W A ER R e e e m me el T me fem A AR MR K bt MR AL e o et MR B2 e e me B A e e e = v e e me A P R A R e e m — m

Average Number of Average Load
Passenger per vehicle (ton per vehicle)

Car/Taxi 3.40 1.00
Jeep _ 3.40 1.00
Van/FPickup 3.40 1.00
Jeepney 11.80 1.00
Bus 25.30 1.00
Truck b.00 3.00
Motor-tricycle 2.90 0.30
Motorcycle 1.60 0.10
Animal Drawn 3.00 0.15

3) Analysis by Traffic Model

i} Zonal Division:
The province was divided - inte traffic zones
corresponding to municipal divisions in principle.

ii) Major Road Network:
The major road network was expressed by a node and
link system. Each 1link was given length and
average speed acecording Lo the actual road
-egondition. A node and link system of the Province
is presented in Figure 3.2-2.

1ii) Search for the Fastest Route:
The fastest route for each zone pair Was
calculated by Moore's Method.

iv) Traffic Generation Factor: :
Per capita traffic 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
- Road Condition

- QOther Physical Conditions.



BARAUE

BAGUIO CITY

- -

MANILA

FIGURE 3.2-2

LINK /NODE SYSTEM

PROVINCE OF NUEVA VIZCAYA

|

APARRI

Link No.

Traffic Generation /
Attraction Node No,

Node No,

Provintiaol Boundary




The generation factors which best illustrate 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 wW/O)
Prpvince of Nueva Vizcaya

Passenger Movement Commodity

(trip/person/day) (kg/person/day)
Range 0.042 - 0.2009 4.8 -~ 23.9
Mean Value 0.148 17.0

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

vi) Traffic Distribution:

Traffic distributiaon (Ob distribution) was
estimated by the gravity model:

Gi.Aj
X1) = Kk

2
til

Where, Xij Traffie from zone i to zone j

k = Parameter
Gi = Traffic generation in zone i
Aj = Traffie attraction in zone J
tij = Travel tlime {from zone i to zZone ]

along the fastest route

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

n
Gi= 3%
j#1

n
Al = 3
I+1

Where, n = Number of zones



vii) Traffic Assignment:

Bach. ODb 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 link
were calculated. : : .

Traffie Forecast

Figure  3.2-3 jllustrates 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 Network and Fasfest Houte Scarch

The node and link system for the "with" case was

prepared by changing the characteristics of the links

included wunder this feasibility study as well as the
" links committed to be 1mproved

The fastes! route search was carried out both in the
"w/0o" and "with" case networks

2) Traffic Generation/Attraction and Distyibution

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

Per capita itraffic generation factors in the "with"
case were estimaled referring to the Zenerated
transport demand/transport cost reduction elasticity
shown in "Highway Planning Manual, Volume 3, MPWH" and
also based on the results of the analysis of present
traffic. For . instance, a zone showing a small
Zeneration factor- at presént due to poor road
conditions is expected to increage the factor to some
extent by road improvement, and the degree of increase
can be estimated referring to olher zones in similar
situations but with better road conditions,.
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The traffic generation factors thus - estimated are
summarized in Table 3.2-3,

TABLE 3.2-3 PER CAPITA TRAFFIC GENERATION FACTORS

Rangé

3)

(MAJOR ROAD, 1990 WITH)
Province of Nueva Vizcaya

.,,._.,....,.._____.,......._.....__.._..__..._..__......_...,_._..__.._.._..........._.__,___.._..___............

Passenger Movement Commodity
(lrip/person/day) (kg/person/day)
0.084 - 0.209 9.b 23.9
0.167 19.1
The transition period, i.e., the period . which will

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

Traffic distribution for the "with" case was estimated

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

Traffic Asgsignment

The nuimber of passengers and commodity tonhage on each
link in the "with" case was estimated by assigning OD
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" ctase. Changes in
modal distribution wilh changes in road condition were
estimated reffering to the present . distribution in
other vroad links in a similar situation but in the
road condition. The transition period of a complete
change in modal distribution was assumed to be three
years.

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

Normal Traffic: Flow 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 -1



.2.3

Diverted Traffic-1: Traffic which diveris to a certain
road from other routes as a
consequence of road improvement.
This is usually called simply
diverted iraffic.

Diverted Traffic-2: Traffic which changes destination

: as a gonsequence of road
improvement but for the same irip
purpose as in the "w/o" case,
This is 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 "Diverited Traffic-2" in
this Study, distinguished from
Diverted Traffic-1.

Generatéd Traffic: Increased traffic brought about by
' road improvement.
Estimated Present and Future Traffic
Estimated present and future traffic on the major road is

iliustrated in Figure 3.2-4 and Figure 3.2-5,
respectively. ’

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

3 - 12
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3.3 TRAFFIC ANALYSIS AND FORECAST: DEVELOPMENT PROJECT

Traffic on development project roads was forecasted
separately for passenger traffic, non~agricultural traffic
and agricultural traffic. The number of passengers and
commodity 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 .dorecast for
development project.

.3.1 Passenger Traffic and Non-Agricul tural Traffic

The ©population residing within the road influence .area,
which is defined as the area from which local existing or
potential traffic using 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 were
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 commodily used in the analysis, which
was derived - mainly based on the traffic survey . and
referring to previous siudies.: In Lhe case of particular
roads where the common values were deemed inapplicale,
gspecific values were used,

TABLE 3.3-1- PER CAPITA TRAFFIC GENERATICN FACTORS
(MINOR ROAD): Province of Nueva Vizcaya

Existing Passenger Movement Non-Agricultural
Road Condition (irip/persaon/day) Commodity
(kg/person/day)
w/o with w/o with
Paved/Gravel
Good/Fair 0.12 0.12 2.0 2.0
Bad 0.10 0.11 1.6 1.8
Yery Bad 0.08 0.11] 0.6 1.0
Earth Road 0.03 0.06 0.5 1.0
Impassable to :
motoried vehicle 0.01 0.03 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.
3;3.2 Agricul tural 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
te 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 maove out in the form of
palay/unmilled corn. Milled grain producis for home
comsumption are then transported 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 wunmilled food
grains. :

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

Agricultural commodity tonnage was cnverted %o number
of wvehicles using the modal distribution and average
load, which were estimated individually for each road
considering the iransport circumstances.

3.3.3 Estimated Present and Future Traffic

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

Eslimated present and fulure traffic wvolumes of the
studied roads comprising of traffic and development
projects are presented by each 7road project in Table
3.4-1.
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CHAPTER 4 -
PROJECT IDENTIFI{CATION 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 also collected and road conditions of these
roads were obtained by the interview survey (these are
referred .to as " Road Projects proposed by local
officials").

Road projects surveyed by the Study Team and proposed by
the local officials were combined and integrated, because
some road projects were both surveyed by the Study Team
and also proposed by the local officials, and a list of
Studied Rovads 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 Siudied Roads
Province of Nueva Vizcaya

Road National Prov'l1/City Barangay
Class Roads Roads Roads Total
surveyed Major Rd. 234,17 45.2 - 279.9
Road Minor Rd. - 5.0 194.8 - 199.8
Total 239.7 240.0 - 470.7
Rd. Proj. Major Rd. 36.0 24.9 - 60.9
Proposed by Minor R4. 52.7 401.4 213.4 667.5

Local _

Officials Total 88.7 426.3 213.4 728.4
Studied Major Rd. 243.7 45 .2 - 288.9
Road Minor Rd. 57.7 427 .7 213.4 698.8
Total 301.4 472.9 213.4 987.7



4.1.2

Project Identification

1y Project ldentification Criteria

Project 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 ! Inferior to recommen-: Inferior to

ded type in the engi-: gravel
neering Standards : :

% Surface Cdnditicn : Bad or very bad 1/ :Bad or very bad2/

(2) New Links : Impassable

Abandoned
Non-existing

{(3) Bridges : :

: Ford crossing ¢ Ford crossing
v Spillway v Spillway in

Timber bridge : structurally un-
: ‘ : sound condition
: Bailey bridge : Bailey bridge
: : for AADT more’
: : than 300

2/

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 Roads, except lhose of the national primary
roads .~ and committed rcads, were evaluated in 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 Nueva Vizcaya

: National Prov'i1/City Barangay
Road Class Road Road Road Total

Major : Length (kms.) 77.7 24.9 - 102.6
Road : (% to Studied _
: Roads) o (32%) (55%) - (36%)
Minor ~: Length (kms.) 52.7 401 .4 218.0 667.5
Road ¢ (% to Studied
Roads) (91%) (94%) (100%) (96%)
Total : Length (kms.) 130.4 426.3 213.4 770.1
{ (% to Studied -
Roads) (43%) (90%) (100%) (78%)



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
% Primarylmajor roads . *Natioﬁalfprovinciallcity
: roads
% Secondary major roads * DBarangay 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 «c¢lasggsified into
five (5) types as shown in Table 4.2-3. In view of the
~urgency of work to be implemented, the 1iypes of
improvement are grouped into two (2) as follows: '

Iype 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 subs tandard class
pavement, to acceptable and standard
pavement.

# New Construction:Construction of new road including
re-construction of abandoned road.
Type B (lLess Urgent Projecis)

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

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

carriageway width, other conditions
meet engineering standards.

Nete: Road projects which include only improvement of
bridges are classified as "Rehabilitation®. '



(3) Economic Viability

Major Roads -

Simplified economic evaluation is conducted for major

roads. Internal Rate of BReturn (IRR)> is calculated
based on roughly estimated construction cosi and
traffic cost savings. Categorization 1is made as
followsg:

Improvment Type A:

% IRR of 7.5% or more
* JRR of less Lhan 7.58%

Improevement Type B:

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

Minor Roads

Minor road Pre-evaluation Indicator (MPl1) is developed
based on Phase-]l Study results. Categorization of
minor - roads is made Dbased 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

Road - ' Major Road : Minor Road

Class e e e e e e e
t Standard/ : Substandard : Standard/ : Substandard
: Superior : _ ! Superior

:No improvement:Upgrading of

Good/Fair : or :pavement type !No improve-:No improve-
: widening :{improvement- : ment : ment
(widening’ : 2) : :

Improvement of:;Upgrading of :1lmprovement:Upgrading of
Bad/Very :surface condi-:pavement type :surface con: pavement

bad : tion : :{improvement~ : (Rehabilita: type
(Rehabilita- : 13 : tion) . (Improve-
tion) : : : ment-1)
Abandoned/ Construction of new road
Non-existing (New Construction)

Note: 1) In case of carriageway width less than 6.0 meters.
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TABLE 4.2~2 IMPROVEMENT CRITERIA FOR BRIDGES

e e e e e Bk Ak me e s e mR ae A m me m R P A ML AR AR M ey M b Ry e G e me e e wm W ML ME AL mA G e e M e e e L RS A el e S e R S e e R ue

Existfng : Proposed Improvement .
Bridge D S e o e
Type : Major Reoad : Minor_Road.
Ford Crossing : 2—-lane : Carriageway width 4.0 m:

: permanent : I-lane spillway

: bridge : Carriageway width 6.0 m:

: : 2~lane spillway
Spillway : 2-lane ' : No improvement

: permanent T

: bridge

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

: permanent : permanent
Timber Bridge bridge : bridge

: ¢ AADT more than 200 2-lane

: : permanent

: L bridge

. 2-lane ¢ AADT less than 300 : No impro-

_ . permanent : : vement

Bailey Brridge : bridge ¢+ AADT more than 300 : 2-lane

: : : . permannet

: o bridge
Note: 1) Where the site condition is 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 siructurally sound .and
traffic disturbance is estimated less, the existing one
can be utilized. Under other conditions, a permanent

bridge should be planned
for a timber bridge.

in accordance with the criteria



TABLE 4.2-3 TYPES OF IMPROVEMENT

‘Type : ..Existing ¢ Existing Surface : Proposed Improvement
tPavement Type | Condition : Work
Rehabi~ : Standard or : Bad/ : Improvement of
litation ! superior : very .bad : surface condition
Improve- : Substandard @ Bad/ : Upgrading of surface
meni-1 : _ : very bad : type
Improve~ : Substandard : Good/Fair . Upgrading of surface
ment-2 : N : lype
_ Standard =~ :  Good/Fair ! Widening of existing
Widening : (carriageway is narrowed than : road

standard) : :
New Construction Impassable/abandoned : Construction of new
: non—existing : road

Note: Improvement-2 and widening are not applied to minor roads.



Prioritization and Selection Criteria

Prioritization and selection criteria of road projects for

feasibility

studies are

4.2-4 and 4.2-5.

esltablished as shown

in Tables

TABLE 4. 2-4 PRIORITIZATION AND SLLELTION OF ROAD. PHOJECTS

- Major Roads -~

e mm m e e e e e b A e PR e P wer T M e e e e me e mm e o= wn e e e PR LR W = e e W e TR A el M e e M N me e e hee e EEER U M A A R Re e

Category

Road
Class

Selection
Criteria

Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary

Type of IRR Priority
Improvement Criteria
A 7.5 % IRR
A 7.5 % IRR]— MA-1
B 15.0 =. IRR .
B 15.0 = 1RR MA-2
A IRR << 7.5
A IRR =< 7.5
B IRR <15.0 MA=3
B IRE <15.0 ]_

To be
selected
for F/S

TABLE 4.2-5 PRIORITIZATION AND SELECTION OF ROAD PROJECTS

- Minor Roads -

Selection
Criteria

To be
selected

i F/S
or¢ /.

Category Road Type of MP1 Priority
Class Improvement Criteria
1 National/Provincial/ :
City A 7.5 % MPJJ—- MI-1
z Barangay A 7.5 = MPI
3 National/Provincial/
City A MPI <C 7.5 MI1-2
4 Barangay A MPI << 7.5 :
Note: Improvement Type A: Rehabilitation,

Improvement Type B:

Construction
Improvement-2,

Improvement-1,

Widening



4.,2.3 Priority of Identified Road Projects
ldentified projects were evaluated and priufitized in

accordance with ecriteria discussed and summarized in
Tables 4.2-6 and 4.2-7.

TABLE 4.2-6 PRIORITY OF IDENTIFIED MAJOR ROADS
Province of Nueva Vizcaya

Category Road Type of IRR Pricrity Road No. of

Class - Improvement . Group Length Road

: Links
i Primary A 7.% < IRR - MA-1 - -
2 Secondary A 7.5 £ IRR MA-1 91.3 7
3 Primary B 15.0 <« IRR MA-2 - -
4 Secondary B . 15.0 = IRR MA-2 - -
5 Primary A IRR<7.5 MA-2 - -
6 Secondary A IRR<7.5 MA-2 11.3 2
7 Primary B IRR<15.0 MA-3 - -
8 Secondary B IRR<15.0 MA-3 - -
Total 102.6 9

Table 4.2-7 PRIORITY OF IDENTIFIED MINOR ROADS
Province of Nueva Vizcaya

Category Road Type of MPI Priority Road No. of
Class Improvement Group Lengtih Rd.Links
1 Nat'l/Provi/ A 7.5 € MPI MI-1 241.0 17
City
2 Barangay A 7.5 <= MPI MI-1 105.0 23
3 Nat'1/FProvi/ A MPI < 7.5 MI-2 213.1 26
4 Barangay A MPI < 7.5 MI-2 108.4 28
Total 667.5 94



4,2.4

Selection of Road Projects For Feasibility Studies

In acéordanpe with sgleétjpn 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:

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

. Linkage of road projects
(There  is a case that a selected lower c¢lass 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 adjustment mentioned abeve, road projects were
finally selected and summarized as follows:

Major Road ........c0uv.. e e ' 53.8 kme. ( 6 projects)

Minor Road .............. N 327.2 kms. ( 35 projects)
Total 381.0 Kms. ( 41 projects)

4 - 10



CHARTER 5
PROJECT EVALUATION

o.1 PEELIMINARY DESIGN AND COST ESTIMATE

5.1.1 Preliminary Design

1)

2)

Design Cancept ‘
There are iwo Opltions in design concepl fov rural road
impruovement, as foullows

k¥  Designing 1ural roads witith oplimum standards

aimed at improving atl aspects including
horizontal and vertical alignments, which
saometimes require massive carlh works and is
costly.

k  Pesigning rural roads by basicaily
concenlrating on impyroving surface conditions,
thus improving horizontat and vertical

alignments is limited to lhe required minimum.

Rural roads are oxlensive in the number of road links
as well as in length, and Llheitr presen! conditions are
still al a poar level. Thus, requirements for rural
road improvement arc quite huge, while financial
resources are limited. Under these circumslances, the
Study Team placed vpriovily on improving surface
conditions of more roads. The preliminary design was
undertaken . in line with the c¢oncept of the second
optiaon.

Preliminary Design

On the basis of the findings of the road inventory
survey, lhe type of improvemen!l was delermined for
each subsection of revad in accordance with the
engincering standards and the itmprovement criteria.

Typtcal raad sections for each type of
improvement/rehabilitalion are summarized as shown 1in
Table 5.1-1.

Special considerations were given 1o sleep gradient
sections and flood sectian.

"PCC pavement for steep gradient section” was applied
to sections with steep gradients where otherwvise
EZravel surfacing mighl be applied, as a countermeasure
againgl excessive gravel losses during heavy rains and
impossibility - foy vehicles te climb., “Grade raising
in flood area", was applied in seclions Jocated in
flood areas.

Table 5.1-2 shows the proposed improvement fur each
road project subjected tn the feasibility study.
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b.

1.2

Cost Estimate

1)

2)

Unit Cost

Unit prices for. construction eguipment, malerials and

~labar were doblained {from Associated Consiruction

Equipment ~Lessurs, Inc. (ACEL},. Lhe Price Monitoring
Section of DPWH, market price survey by the Study Team
and relevant siudies. Based on the ddta collected,
unit prices at April 1980 prices were developed,
Exchange rates used were : P22.50 = US$1.00 = Y155,

Unit costs for major constiruction ilems are presented
in Table b.1-3. :

Construction Cost Estimale

Based on the resulits of the rovad invenlory survey and
prOposed type of improvement, .the quantity of each
construclion item was compuled four each road project,
Then lhe consiuction cosl was estimaled.
Table b.1~4 piresenls eslimaled quantilies and
canstruction cosl of each rovad project.



TABLE 5.1-3

UNIT COST OF

Unit:

MAJOR CONSTRUCTION' I TEMS

Pesos al April 1990 Prices

....--.u.-‘_...—.—..-._.......-..-...__.__..._.n_-._gnn.-....-—.-a..................,.,.___.......,h..-....___-...._..-.-.-........_.-...._...

n M e Gl Rm ma wm e e e AW S A e e Sm m Ak RS G W TR e g e o S8 RM Rl s ER e P i i R

118—1
118-2
118-3
118-4

200
300
J02
303
306
310
14
316-1
316-2
316-3
413-1
413-2
500
517

Clearing nad Grubbing’

~Stripping

Roadway and Dralnage Exravatlun
Borrow -

Aggregate Subbase

Preparation Of Previousiy
Constructed Road (Gravel)
Freparation QOf Previously
Constructed Road (Asphalt)
Preparatinn of EXisting

Pavemenl Surface (PCC)

Preparation of Exisling

Pavement Surface (AC)

Crushed Aggregate Base Course
Crushed Agglegate Surface. Luurse
Bituminous Prime Coal

Bituminous Tact Coal

Bi tuminous Macadam Pavement
Bituminous Concrete Surface Course

Double BDiluminous Surface Trealmenl
PCC Pavemenl (t = 23cm)

PCC Pavement (t- = ZOcwm)

PCC Pavement (i = 18cm)

RCPC (4 910mm) _
Headwal T for RCPC # 910mm)

Grouted Riprap
Side Ditech (Grouted Riprap)

Cu.m.

cu.m.

225.00

8.00
22.50
17.00

305.00
305.00
11,100.00
11,500.00
95.00
1,350.00
45.00
320.00
280.00 .
250.00
1,550.00
2,900.00
625.00
360.00

Bridge Cost

2-lane Superstiructure
Abutmenl for 2-lane bridge
Pier {for 2Z-tane bridge
l-lane Superstructure
Abutment for l-lane bridge
Pier for 1-lane bridge

43,500.00
330,000.00
285,000.00

32,000.00

'230,000.00

200,000.00

Concrete Box Culvert
1-Cell RCRBC

2-Cell RCBC _

Wing wall and Apron fov
Wing wall and Apron for

1-Cell RCBC
2-Cell RCBC

20,600.00
36,000.00
132, 000.00
155, 000.00

P e = = e b m e e b e b e o e e = s g =z = T e m Ee e W= et P e M e L e we wD e Tm W v = —

2-lane Spillway
l1-lane Spilliway

16,500.00
12,000.00

Slope Protection Cast

Cut Slupe Protection
Embankment Slope Proteclion

3,000.00
25,000.00

M A e T AR s A e S A b A v R b Bl M e R rm o P e Tm e . Py e - T m Fm e R MY TR Ot MR A e B R e WS A o T E Em L T e e
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5.1.3 Summary of Preliminary Design'

Resulls of preliminary design were summarized in
Tables b.1-b and 5.1-6 {for major and minor roads,
respectively.

TABLE 6.1~5 SUMMARY OF PRELIMINARY DESIGN :
Province of Nueva Vizcaya
- Major Roads -~

Type of Improvement

__________________________________ A b 4 o e o e

Rehabilitation/  Improvement-2/ New Total

mprovement ~ 1 Widenin Construction
Primary Major Roads '
1. No. of Links - - - -
2. Total Length Cim) . - - - -
3. Ilwprovement Lengih (km) - - - -
4. Construction Cost (million P} - - - -
5. Const. Cost/Imp. Length (¥P/km) - - - -
Secondary Major'Roads
1. No. of Links 6 , - - 6
2. Total Lemgth (km) 53.8 - - 53.8
3. Improvement Length (km) 45.5 - - 45,58
4. Construction Cost (million P) 114.9 - - 114.9
5. Const. Cost/lmp. Length (MP/km) 2.53 - - 2.63
Major Roads Tetal
1. No. of Links ) : 6 - - 6
2. Total Length (km) 53.8 - - 53.8
3. Improvement Length (km) 45.5 - - 45.5
4, Construction Cost (million P 114.9 - - 114.9
5, Const. Cost/Imp. Length (MP/km) 2.53 - - 2.53

5 - 13



TABLE 5.1-6 SUMMARY OF PRELIMINARY DESIGN
Province of Nueva Vizcaya

- Minor Roads -

e e e e e i mn i e h L R At T e o e e A KR L N MR G A A G S s ey e e i A R b e e e e e e e TR A A T S AN L S e e 4 e e e e s

Rehabilitation/

Improvement-18&2/ Construction

New Total
3 22
56.6 271.7
54.6 221.2
43.7 173.2
1 0.80 0.78
3 13
20.7 ~  55.5
20.7 49.3
16.5 47.2
0.80 0.96
6 35
77.3 327.2
75.3 270.5
60.2 220. 4
0.80 0.82

Widening
Minor Roads (Natidnal/
Provincial/City)
1. No. of Links 19
2. Total Length (km) . : 215.
3. Improvement Length (km) © 166,
4. Construction Cost
{million P> : 129,
5. Const. Cost/Imp. Length
(MP/km) 0.
Minor Roads (Barangay)
1. No, of Links 10
2. Total Length (km) 34.
3. Improvement Length (km) 28.
4. Construction Cost
(million P 30.
5. Const. Cost/Imp. Lengtih ' :
(MP/km) 1.
Minor Roads Total
1. No. of Links 29
2. Tetal Length (km) 249,
3. Improvement Length (km) 185.
4, Consgtruction Cost (million P) 160,
5., Const. Cost/Imp. Length (MP/km) 0.
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5.2 ECONOMIC EVALUATION

5:2.1 Basic Assumptions

The
tho

i)

iii

iv)

The

such

commonliy used cost-benefit analysis was applied
following basic assumpliuns:

Analysis Period
1991 - Detailed design
1992 - Construction
1993
-Project life (25 yecars)
2017
Discounl Rale: 15% pa

Quantified Cost

initial construcltion/improvemenl costis
Periodic maintenance costs

Quantified Benefit
Traffic benefijt
Development benefil {only for development proje

Maintenance cost savings

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

will be needed after completion of the project to

the

pavement life, were lyreated as project cosls i

study, while the difference belween rouline main
costs and tetal maintenance cosls in the "w/o" ca
taken into accouni as a project henefit. In th
where the routine maintenance cousts are higher th
"w/o'" maintenance cosis, the difference is consider
negalive benefil.

6.2.2 Economic Costs

1)

Initial Consiruction/Improvement Caslis

The cons!iruction costs discussed in Section 5.2
the financial cousts and do not include the cus
detailed design and construction supervision.

under

cis)

costs,

which
prolong
n this
ienance
se  was
¢ case
an the
ed as a

o1 are
ls for
I'n the

cost-benefil analysis, the fullowing economic cost was

used:
Construction Cosi 100%
~Tax ~15%
+Detailed Design Cost 4%
+Construction Supervision Cosi 6%
Total Economic Cost 95%

5- 15



2)

In the cost-benefit sirecam, 4% fur detailed design
cosl was assumed to be spent in 1991 and the remaining
91% in 1992,

Periodic Maintenance Costs

Periodic maintenance, or rehabiljtation, will be
necessary when the riding qualily of a pavement
decreases to a certain minimum level of acceptability,.
Table 5.2~1 shows the perijiodic mainlenance assumed in
this Study.

TABLE 5.2-1 PERIODIC MAINTENANCE COST ASSUMED IN THE ANALYSIS

Gravel

. 1)
Periodic Financial Economic
Maintenance Timing Cosi Cast
Work (miflionE/XKm)
When thickness of 4.0 m
gravel is reduced by Gravel: .
10cm 10cm, assuming . l.bcm P 0O.210 M 85% of
Regravelling 1o0ss annually irom 6.0 m Cost
rainfall and 1.5c¢m Gravel:
loss every 100,000
vehicles B 0.320 M
(2~6-.years)
When pavément .
serviceability F 0.830 M 8b5% of
5.5¢m decreases to 2.0, : Cost

BMP

BMP Overlay assuming 85,000 LESAL
' or 350,000 vehicle
repetitions.
(d-10 years)

AC

When pavement service-
abilily decreases Lo B 1.170 M 8b% of
5 cm 2.0, assuming 800,000 Cust
AC Qverlay ESAL or 2,300,000 vehicle
repetitions
(8-20 years)

PCC

When pavemeni sérvice-
. abhility decreases Lo P 1.200 M 85% of
E om 2.0, assuming 2,000,000 Cost
AC Overlay ESAL or 5,700,000
vehicle repelilions
(10-25H years)

e o o o s k= e o e e T = e e = T e e = e = e v e e mm A o M g W Rk WA A e ik o e - = . -

Nole: 1) As of April 1990



5.2.3 DBeneflls

‘1Y Traffic Benefils

a)d

Trafflfic Cuosl

Basic Traffic Costs

The basic traffic costls were provided by PMO-FS,
~as shown in Table 5,2-2.

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

" Running Cost Fixed Cost Time Cost

(P/km) (P/hour) (P/hour)

Car/Van .75 L 30 17.70

Jeepney 1.12 23.76 206.40

Bus 2.8 5.6 965,04
Truck 3.48 38.88 0

Motor-
tricyele 0.36 8.76 4.98
Motorcycle 0.31 0,72 8.34

Actual Traffic Consts

The actual traffiec cosls were eslimated accovding
to the dl=-system concerning running cosls and the
dit-system with regard to fixed and time costs.
The dl-values and ovperaling 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 Type
Surface FCC/AC BMP/DBST Gravel Eartih
Condition

Good . O 0.14 0.29 -
Fair 0.17 0.38 0,60 -~
Bad 0.43 0.65 0,87 1.20
Yery Bad 0,89 1.04 1.20 1.56
Impassable 1.73 1.73 1.73 1.73



TABLLE §.2-4 OPERATING SPEED IN KM/NOUR

Surface Type

" Surface PCC/AC  BMP/DBST  Gravel  Earth
Condition OY TR MC OV TR MC OV TR MC OV TR MC
Good 65 40 60 63 38 55 60 35 5O - - -
Fair 56 35 50 53 33 45 50 30 40 - - -
Bad 30 20 20 30 20 20 30 20 20 20 10 10
Very Bad 20 10 10 20 10 10 20 10 10 10 5 &
Impassable 10 5 510 5 510 5 510 5 &

Note: OV = Car/Jeepney/Bus/Truck
TR = Motor-tricycle

"Matoreyele

Traffic Cosls of Other Trapsporl Modes

In addition to Lhe land-based motorized vehicles,
the traffic costs ol olher modes were estimaled as
shown in Table 5.2-5.

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

Mode Traffic Cost in P/Km
Animal Drawn 4.0
‘Walking (head loading) 1.2
Banca Bpat : . 2.25

b) Traffic Benefits in TraETic Projects
Traffic on Lthe project roads wwas broken down into
four categories: normal iraffic, diverled traffic-

1, diverted traflic-2 and generated traffic.

The traffic benefits were estimated as follows:

i) Normal : Difference in traffic costs

Traffic belween "w/o" and "with"
cases. The change in traffic .

costs results not only from

the improvement of surface

type and condition but also

from consequent change in

modal distribulion,.

5 - 18



27

ii) Diverted : Difference between traffic costs
Traffic-1 aluong  the "w/0" route and tihose
along the "wilh"™ route. Where
diverted traffic passes through
two or more project roads, the
benefits were allocaled 1o each

road in proportion to length.

diit) 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.

Traffiec costs 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 Projectis

No diverted traff{ic 1is expected in most
development projects, The benefits from normal
traific generated traffic were estimated in the
same way as used for the lraffic projects paying
attenlion to the following:

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

gravity point of  iransport (gravity of
populaltion for passenger titraffic and non-
agricul tural traffic and gravity of
agricullural production for agricultural
traffic) to the connecting point with a higher
road.

ii) The benefit {rom generated agricultural
traffic is not considered as a traffic benefit
because it is included in the development
benefit. Therefore, the generated traffic
benefits are only from passenger traffic and
non-agricultural traffic.

Development Benefitls

Development benefits were assessed using the producer
surplus approach, under the hypothesis that
substantial road improvement which removes constraints
on development will permit and encourage farmers to
adopt modern agricultural technigques and inputs. The
development benefit consists of the difference in the

5 - 19



net  value of total production (farmgate value less
production costs) between the "w/o" and "with" cases.
Changes in the volume and value of agricultural
production will be achieved by one or more of the
following: : ' '

i’ Increase in cultivated area
i) Increase in yield N
jii) Increase in intensity of land use through _
- increasing the number of harvest or intercropping
iv) Changes in- the type of crop -

Using the data obtained {rom the socio-economic
survey, development benefiis were calculated from the
following equation?

Benefii = PRODw(FGPw-CPw)- (FGPw-CPw/0)

where, PRODw = Production in metric tons, with

PRODw/ce= Production in metric tons, w/o :

EGPw = Farmgale price in pesos per metric ton,
with

CPw = Preduction cost in pesos per metric
tan, with

CPw/o = Production cosl in pesos per melric
ton, w/o

The increase in farmgate price - resulting from

reduction in traffic cost is not included in the
development benefits, because it i5 considered a part
of the traffic benefits. '

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

The difference in maintenance costs between lhe "w/o"
and "with" cases is considered one of the benefits,
Maintenance costs in the "w/o" case were estimated
based on the current EMK system, while . maintenance
costs in the "with™ case were estimated as shown in b)
below., It is noted that periodic maintenance cost in
the "with" case is not included in the calculation of
maintenance «cosgt savings, because it is trecated as a
part of project costs. '

In the case where the routine maintenance costs in the
"with" case are higher than the maintenance costs in
the "w/o0" «case (especially in the case of new
construction, the maintenance cost in the "w/o" case
in zero), the difference is congsidered as a negative
benefit).

a) Maintenance Cost in "w/o" Case

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

TABLE §5.2-7 :
EMK FACTOR FOR DIFFERENT SURFACING AND AADT

AADT
Surface | 25 50 75H 100 150 200 300 400
Type }
Earth 10.35 1 0.40 1 0.50 ¢ | i H H H :
Gravel 10,40 V 0.60 ¢ 0,90 1 1.40 } 1.80 ' 2.20 1} 2.40 ; 2.50 | 2.60:
AADT! .
Surface H 400 600 1600 1500 2000 3000 5000 10000
Type i
Bituminous 11,10 | 1.55 } 2.10 + 2.50 | 2,80 } ; H }
Gravel '0.50 1 0,60 ' O.80 3 0.85 1 0,90 ) 0.95 { 1,00 1V 1.05 1 1.10
k) BRoutine Maintenance Costis in "with" Case
The costls deemed necessar? to maintain the

improved roads in a. . fair condition were estimated
as shown in Table 5.2-8.
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TABLE 5.2-8
ESTIMATED ROUTINE MAINTENANCE COSTS

o e e e e e e W e e A o s Mm Em T R e e s e e e TE RS e ww A Se me s A ms Sy S Se  Am e e dm ek ek e e mm e e e me e e =

Annual Cost
(peso/km)

e e e e e o n  —r A mm . e W B R e M e e e MU AL A L I D M Rl R T Ao M e i G e e R Sm T e s de W R e e e e b e T

Gravel

Vegetation Control
Ditch Cleaning
Grading

Pothole Repair

Gravel:
Gravel: 3,000 + 45 AADT

Gravel .
Gravel:

3,800 + 45 AADT
4,150 + 45 AADT

Vegetation Control
Ditceh Cleaning
Shoulder Repair
Patching
Regravelling Shoulder

3,600

AC

Vegetation Control
Ditch Cleaning

Shoulder Repair

Crack and Joint Sealing
Regravelling Shoulder

PCC

Vegetation Control
Diteh Cleaning

Shoulder Repair

Crack and Joint Sealing
Regravelling Shoulder
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Economic Evaluation

5.2-9

and

economic
Table 5.2-10.

illustrated

in

5 - 24

Figure

5.2-1.

Results of economic evaluation are summarized in

Resultis

Table
of

evaluation of each project road is presented in
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