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CHAPTER 1
50CTIO-ECONOMIC PROFILE QF THE PROVINCE

GENERAL

The Province of Davao del Norte was selected as one of
the Study Provinces which represents the province of the
following characteristics: .

Economically less develaoaped
. Poor level in road development
Topographically flat and mountainous

GEOGRAPHY AND TOPOGRAPHY

The province is located in the south-eastern portion of
Mindanao Island and bounded on the north by Province of

‘Agusan del Sur, on the east by Province of Davao Oriental,

on the south by Davao Gulf and on the west by Davao City
and Province of Bukidnon.

The Central areas of the Province {(municipalities of
Tagum, Carmen, Panabo, Kapalong and Sto. Tomas) are flat
iland and the rest of +the Province are predominantily
meuntainous. Thus, the terrain of the Province 1is a
combination of the seaside flat and the inland
mountainous.

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

POPULATION

The province is composed of twenty-one (21>
municipalities, however, three (3) municipalities located
in Samal Island were excluded from the Study. Provincial
capital is located at Tagum.

Population in 1990 is estimated at 308, 000. The
average annual population growth rate for the period of 10
years from 1980 to 1990 was estimated 2.2% which is lover
than the national average of 2.4%. Population density of
the province in 1990 is 111.8 persons per square
kilometer which is lower than the national average of 205
persons per sq. km.

Porulation, 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 populatien is shown in Figure 1.3-1.
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Table 1.3-1

POPULATION, LAND AREA AND DENSITY (1990)
Province of Davao del Norte

! i Projected | Annual | ! !
! City/Municipality | Populationi Growtith iLand Areal Density |
! i (1990 ‘Rate (%)1 (km"2) Y{p/km™2) !
1. Tagum i 111,122 4 2.5 i 195.8 i 567.5 |
2. Babak i 22,232 | 0.3 i 73.4 | 302.9 |
3. Asuncion | 50,631 1 1.6 | 362.6 | 139.6 |
4, Carmen ! 41,039 | 2.9 1 282.56 i 145.38 |
5. Compostela ! 38,738 ! 2.4 | 172.5% | 224.6 %
6. Kapalong - ' 57,922 | 3.0 ' 2,110.7 } 27.4 1
7. Kaputian ! 24,397 | 0.9 | 117.5 207.5%
8, Mabini ' 18,8509 | 1.3 1 273.8 68.9 |
9. Maco { 51,124 | 2.2 | 303.8 168.3 |
10. Mawab ' 26,011 ! 2.1 1356.9 ! 191.4
11. Monkayo ! 46,829 | 2.2 | 641.6 ! 73.0 4
12. Montevista ! 25,709 | 2.2 | 225.0 i 114.3 |
13. Nabunturan { 44,946 | 1.8 | 231.3 1 194,93
14. New Bataan i 41,036 | 2.2 | 630.0 | 65.1 |
15. New Corella ; 23,931 4 1.0 201.2 118.9 ¢
16. Panabo i 88,617 | 2.2 1 193.4 | 458.2 |
17. Pantukan ; 35,926 | 1.7 i 565.8 | 53.5
18. Samal i 18,042 | (0.5) 1! 89.6 | 201.4 |}
i19. Sto. Tomas [ 67,767 4.2 1 221.8 305.5
120, San Mariano i 37,800 ! 6.4 | 333.5 1 113.3 |
t21. San Vicente { 35,097 1.0 T68.0 | 45.7 i
! ! ' i ! !
! TOTAL i ! 907,755 | 2.2 1 8,129.8 | 111.761
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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 Regienal Domestic Product which shows economic
output of the province shares 1.,4% of the total national
output. In view of land area and population share of the
province to the country, the province's economic output is
slightly lower than the natienal average.

Per capita income of the province is much lower than the
national average. Incidence of poverty shows the almost
same level as the national average. Unemployment and
undervemployment rates show the lower level than the
national average. .

Agriculture is the predominant indusiry of  the province
and shares 77% in terms of number of workers.

Table 1.4-1
MAJOR SOCIO~-ECONOMIC DATA OF PROVINCE OF DAVAO DEL NORTE

: : (A)

(B)
1. Total! Land Area (sq.Kkm.) | 8,130 1300,000 1 0.027
2. Population in 1990 H ' d i
' (1000 persons) H 908 i 61,483 1 0.015
{3. Population Density H ] i i
! (persons/sq.km.) ! 112 ! 206 i 0.55 i
!4, GRDP (Million P at ] ' i !
! 1000 prices) ' i 8,863 1623,0561 P 0.014
i5. Per Capita Income in 19851 ! H d
i (P/person) I 4,956 ! 5,508 b 0.89
i6. Number of Workers i ! ' '
i by Industrial Sector in ' 1 H i
! 1980 (1000 persons) i ' ' !
! * Agricultural: i 161.9 ¢7%%) |} 7,303 (51%) | 0.022 |
H * Industry i 11.3 ¢ B2y + 2,177 (15%) 1 0.0056 !
! *k Service ! 35.2 (17x)y + 4,552 (32%) | 0.008 |
H ¥ Total 1/ i 209.4 (100%)y 14,197 (100%): 0,015 !
17. Incidence of Poverty ] ] ; !
] in 1985 (%) i 59.9 ! 59.3 } - ;
18. Unemployment Rate H ! ! ;
! in 1988 (%) ' 2.4 ! 8.3 i - |
19. Underemployment Rate i i ! ;
! in 1988 (%) i 10,0 | 11.6 ] - '

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



AGRICULTURAL LAND USE AND MAJOR CROPS

Davao del Norte has a total land area of 8,130 square
kilometers, vrepresenting 2.7% of the total land area of
the Philippines. Table 1.5-1 shows general land use of
the province. About 456% of the province are occupied by
forest and about 30% by agricultural area.

Figure 1.5-1 illustrates the agricultural land use 0of the
province. Table 1.5~2 shows major crops produced in Lhe
province., Five (5) major crops of the province are c¢orn,
palay, coconut, banana and abaca.

Table 1.5-1
LAND USE OF DAVAO DEL NORTE

Area in
Land Use sq.km %
Agricultural Area 2,390,2 29.4
Grass/Shrub Land : 1,975.5 24.3
Forest 3,625.9 44.6
Wet Land 136.1 1.6
Built-up Area 8.1 0.1
Tolal £,129.8 100.0

Source: Socio-Economic Profile of Davao del Norte

Table 1.5-2
MAJOR CROPS OF PROVINCE OF DAVACQ DEL NORTE

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

Major Crops @ ————-—----voommmmar e
1985 1986 1985 1986

Corn 180, 450 153,880 178,080 146,110
Palay 69,430 69,460 205,280 248,970
Coconut - : 106,535 - 162,281
Banana 26,688 26,691 833,498 873,311
Abaca 9,720 7,770 7,290 5,291

Source: Bureau of Agricultural Statistics
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2.2.1

CHAPTER 2
ROAD NETWORK OF THE PROVINCE

GENERAL

The province was classified as one of the provinces of
which 71oad network - development represents - the poor
level] in the Philippines. In this Chapter, present level
of rvroad network development is assessed more in details,
then general direction of +the future road network
development 18 established. Based an 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 (guaniity of vroads),
surface type and conditions (quality of roads) and road
neiwork pattern. :

Present Level of TRoad Develepment in terms . of Road
Extension

Davao del Norte has a total of 3,228.4 kms. of roads,
comprising 427.4 kms. of National, 697.6 kms. —~of
Provincial, 39.6 kms. of City, 324.3 kms. of Municipal and
1,739.5 kms. of Barangay Roads in 1987.

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

Mational roads ........ e e low at 67% of the
nalional average
Frovincial roads.......... ++..higher hy 1.28
Barangay roads............ «...almost same as the-
national average
All roads.. ..o v e i n v in .. ...almost same as the

national average

In terms of road extension, national roads are in low
level. Some of provincial recads which are in higher level
will need to be upgraded o national roads. Development
level of all roads in terms of road extension is in @&
siandard level.



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

The Study Team conducted an extensive field survey on the
existing road conditions of which results are summarized
in Table 2.2m2.

Present level of road development in terms of surtface
condition <{(gquality of roads) c¢ould be summarized as
follows:

National Rgads

About 51% of national roads in the Province are paved
with PCC or bituminous surfaces, which is in slighily
higher level than the national average of 46%.

About 76> o0of national roads were asscssed in
good/fair condition.

. In terms of road gquality, national r1oads in the
province are in a standard level.

Provincial Roads

Only 2% of provincial roads are paved with PCC or
bituminous surfaces, which 1is quite low ievel
compared with the national average of 11%.

About 71% of provincial roads were assessed in
bad/very bad condition.

Ruality of provincial roads 1s still very low level.
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iNational Rd.
Rd.

iProv'l.

} Sub-Total

|

iCity Rd.

‘Manicipal R
tBarangay Rd.

DPYH Infrastructure Atlas,

*SOURCE:

TABLE 2.2-1

EXISTING ROAD LENGTH AND ROAD DENSITY
Province of Davao del Norte

Road Length |
In 1987 {(kms.?

351.5 (11.6)1
743.7 (24.50
1,095.2 (36.1)01

305.1 (10.0
1,641.1 (53.9

e o A et g S

L

0.1335
0.2825
0.4160

0.6234

1989

TABLE 2.2-2

EXISTING SURFACE CONDITION (SURVEYED ROADS ONLY)

Province of Davao del Norte

g —

i  Road !

! Class | Type | Good/Fair ! Bad/Very Bad !
et e L e ket e R L d
} iPCC 1176.2 (95,81 7.7 (4.2)4
i e itk R et Tt e L L et A
! National }Biluminoust! - ] 8.9 (100.M}
! Road l------—--- R it l
! iGravel i 84.5 (57.1)1 71.1 (42.9)
| Jomm R ittt !
! 1Earth ' - | ~ -
! R frmmeommmm—n R e bbbt d
! iTotal 1270.7 (75.5)} 87.7 (24.5);
Pommm oo R oo R |
i iPCC P 18.9 (99.5)1 0.1 (0.5
' R frmmm oo b e !
tProvincial iBituminousi - H 1.5 (100.0) ¢
| Road I et T L fomm e fmmmmee e H
! iGravel v197.9 (27.3)) 526.3 (72.7)1
: R fommmmm e G E LR !
] {Earth i - ! 2.6 (100.0)!
! L e e et atata !
! 1Total 1216.8 (29.0)! 530.5 (71.0)!
fommmemmmmm R frmmmm e fomm e '
i tPCC 1195.1 (96.2)! 7.8 (3.8)!
! Natiopal {---------- bommmme o R mCEEE L !
i and 1Bituminous! - Po10.4 Q100,00
iProvineciall--—--~~--- R ianiaiette it !
i Road iGravel 1292.4 (32.9)1 597.4 (67.1)}
! R foommm fomm oo !
] 1Barth ; - H 2.6 {(100.0)!
i iTotal 1487.5 (44.1)1 618.2 (55.9)!
SOURCE: 1/ Survey by Study Team in 1989

2/

DPWH Infrastructure Atlas,

1949
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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:

. The existing network pattern is a fish-bone type with
FPan-Philippine Highway as a main axis.

Tagum-Mati Road and Montevista-Compostela-New Bataan-
Maragusan Road are another inter-provincial roads.
The latter runs in mountainous area, therefore, i3
currently impassabie.

The central plain has a dense road network, however,
the 7Test of mountainous areas have less developed
road network.

All municipal towns are accessed by a national or a
provincial road.

GENERAI. DIRECTION OF ROAD NETWORK DEVELOPMENT

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

Extension. of national roads is in low level,
Extension of other classes of roads igs in a standard
level.

Quality of provincial reoads 1is still in very poor
level.

Basic road network is formed.
Based on the above assesswment, general direction of rvoad
network development of the Province will be as follows:
(1} Improvement of existing national and provincial
roads, especially those which form a wmajor road

network, should be given priority.

(2) Some of provincial roads should be upgraded to a
standard of national road.
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PROPOSED MAJOR ROAD NETWORK

Procedure

To identify major roads, all existing roads are firstily

classified in accordance with the functional road
clagsification criteria wnic¢h is shown in Table 2.4-1.
Functional classification groups roads according to

importance and gquality of services they are intended to
provide. Individual road links of gimilar 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 roads, necessity of
additional new 1links is assessed. For example, if a
certain municipal town has no ac¢cess, a new major road is
added to the existing major road network. Thus, the
initial major road network is preposed and subjected to
evaluation whether the propoesed one is well-balanced or
not. Evaluation is made by twe (2) indicators as follows:

a) Network Value

Nv = L.
J PA

h)

Where: Nv Network vYalue

L = Road length delineating a bliock
P = Population in a block

A = Land Area in a block

Block= Area delineated by major roads

b) Accessibility

Accessibility AC = 5:p1
y ol
Average Accessibility A ave = —e-
P
Where -
P = Population of a Barangay
1 = Distance from a barangay center
to respective major road
P = Total population in a block

If indicators of same blocks show imbalanced value,
additions or deletions of major road links are made until
indicators show almost balanced values. After these
ad justment, the major road network is finally proposed.
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Proposed Major Road Network

The major road network for the Province of Davao del Norte
was proposed as shown in Figure 2.4-1. For establishing
the major vroad network, the following were taken inte

consideration:

Based on the existing fish~bone {type of read network
with Pan~Philippine Highway as a main axis, a major
road network was formulated.

Though the basic pattern of proposed major voad is  a
fish-bone type, development of mesh type network was
proposed at the arcas where considered practical,

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 network was proposed as shown in Figure 2.4-1.

Metwork value and accessibility of the proposed wmajor road
network are presented in Table 2.4-2,

Proposed major road network has a total length of 841.0
kms. and composed of the following roads.

National Road 269.2 kms. (76% of all national roads)
Provincial Road 256.2 Kkms. (34% of all national roads)
Total 525.4
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Table 2.4~2

NETWORK VALUE/ACCESSIBILITY
Province of Davao del Norte

! ) . S { Road | : i lAverage!
{Block  {Population i{Land Area lLength 1Network | Access |Access,|
i No. V(1990 KM 2Yy b (kmy Y Yalue V0 (p.km) 4 (Km.,) !}
= B R b P P e b = i
[ 10,293 4 368.47 ! 63.50 ¢ 1,031 ! 6,216.5 ! 0.604 !
' 2 1 36,112 | 152.12 | 56.60 V 0.764 1+ 47,782.0 | 1.323 |
; 3 | 36,495 | 721.93 | 94.20 V 0.580 | 12,316.0 | 0.337 !
) 4 1 46,420 | 205.41 }V 67.20 Y 0.688 | 65,234,.0 ) 1.405
! 5 i 57,197 | 475.47 1143.60 ' 0.871 1149,437.0 | 2.613 !
' 6 ! 129,274 + 1,047.33 1132.60 | 0.360 1367,170.0 i 2,840 !
! 7 1 277,295 4 3,564.79 1229.50 ' 0.231 1962,428.0 | 3.471 !
! g8 i 36,715 ! 245.71 1 87.00 | 0.916 ! 39,399.0 ! 1,073 !
! 9 1 100,767 1 324.90 V 77.30 4 0.427 1188,751.0 ! 1.873 1
i 10 | 75,243 | 130.29 1123.80 + 0.386 j100,558.0 ' 1.336 |
R I R 28,962 | 73.69 v 46.30 1 1.002 | 2,064.0 ' 0.071 !
e R i T - - - e R H
i Ave. | 75,888 | 664.56 1101.96 | 0.454 {156,080 V2,326 1

2-10
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CHAPTER 3
TRAFFIC

TRAFFIC SURVYEY RESULTS

Roadside traffic count survey was conducted on selected

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

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

- Car

- Jeep

-  Van

- Jeepney

- Bus {(mini bus & large bus)

-  Truck (including trailer)

- Motor-tricycle

- Motoreycle

- Animal drawn

- DPedestrian

-  Qthers

Figure 3.1-1 shows lLhe location of traffic count slations.
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 markel days, harvesl season, rainy
season, ete., AADT were estimated by wvehicle type.
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1

TRAFEFIC ANALYSIS AND FORECAST: TRAFIIC PROJECTS,

Analysis of Present Traffic

13

General Procedure

Pregent traffic on each major vroad network was
analyzed according to the procedure shown in Figure
3.2-1,

The analysis is divided inte three major steps:
Step 1 v Analysis of Traffic Survey Results

The number of passengers and commodity
tonnage were obtained from the results of
the traffic survey. These data are,
however, available only on the surveyed
road links and wused for calibration
purponses for the traffic model described
below,
Step 11 : Analysis by Traffic Model

Traffic generation and altraction, in Lerms
¢f passengers and commodity tons, were
estimated based on population and per
capita traffic generation factors; traffic
distribution (0D 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 were used in the first step.

Step Ill : Comparison of Both Figures

The number of passengers and commodity
tonnage estimated by the iraffic model were
compared with those derived {from the
traffic survey. On the basis of the
comparison, traffic generation factors were
appropriately adjusted and the traffic
model analysis was reiterated until the
traffic model reflecled the actual people
and freight movements with a high accuracy.
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2) Analysis of Traffic Survey Results

Traffic volume by vehicle type counted in the traffic
survey wWas converted 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 Davao del Norte

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

-Car/Taxi 3.40 1.00
Jeep _ 3.:40 1.00
Van/Pickup 3.40 1.00
Jeepney 20.00 1.00
Bus 30.00 1.00
“Truck: 4.00 3.00
Motar-tricycle 2.90 Q.30
Motorcycele 1.60 0.10
Animal Drawn 2.00 0.15

3) Analysis by Traffic Model

i)Y Zonal Division:
The provincte was divided into traffic zones
corresponding to municipal divisions in principle.

1i1) Major Road Network:
The major road network was expressed by a node and
link system. Each Jink 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 for each Zone pair was
calculated by Moore's Method.

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

~ [conomic Activity

~ Size 0f Population

- Distance from Provincial Capital
- Road Condition

~ QOiher Physical Conditions
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The generation factors which besl illustrate the observed
people and freight movement were estimated by the
“jterative method. The traffic geneération factors thus
estimated are summarized in Table 3.2-2.

TABLE 3.2-2 PER CAPITA TRAFFIC GENERATION FACTORS
(MAJOR ROAD, 1990 W/0O)
Province of Davao del Norte

Passenger Movement Commodity

(trip/person/day) (kg/person/day)
Range 0.060 - 0.160 10.6 - 33.6
Mean Value 0.107 21.7

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

vi) Traffic Distribution:

Traffice distribution (CD distribution) was
estimated by the gravity model:

Gi.Aj

Xij = K
2
tiJ

Where, Xilj Traffic from zone i to zone j

k = Parameter
Gi = Traffic generation in zone i
Aj = Traffic attraction in zone }
tij = Travel time from zone i to zone j

along lhe fastest route

OD.distributinn was adjusted 50 as to satisfy the
foliowing conditions by ithe Fralor Method:

n
G = ¥ Xj
i+1
L
A = 3%
+1
Whefe, n = bMNumber of zanes



2.2

vii) Traffic Assignment:

Rach OD 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 commodily tonnage for each link
were calculated.

Traffic Forecast

Figure 3.2-3 illustrates the ©procedure of traffic
forecast.

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

1) Major Road Nelwork and Fastes! Route Scarch

The node and link system for the "with" c¢case was
prepared by changing the characteristics of the links
included under this fecasibility siudy as well as the
links committed lto be improved.

The fastest route search was carried out bolh in the
"w/o" and "with" case networks,

2y Traffic Generation/Attraction and Distribution

The future population was based on the NCS0 1980
Census of Population and Housing.

Per capilta traffic generation factors in the "with"
case were eslimaled referring to the gZenerated
transport demand/transport cost reduction elasticity
shown in "Highway Planning Manual, Veolume 3, MPWH" and
also based on the regults of the analysis of present
traffic. For instance, a zone showing "~ a small
generation factor at present due to poor road
conditions is expected to increase the factor to some
extent by road improvement, and the degree of increase
can he estimated referring to other zones in similar
sttuations but with better road conditions.
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FIGURE 3.2-3
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The traffic generation facters ~ thus estimated are
summarized in Table 3.2~3.

TABLE 3.2-3 PER CAPITA TRAFFIC GENERATION FACTORS

Range

3

(MAJOR ROAD, 1990 WITHD
Province of Davao del Nortie

e et ta et o A A Ak M A e o e e et T Aw e o ek Ao RS Aa E e wm T L A e S em e s AT SN mn e S S ms e

Passenger Movement Commodity
(trip/person/day) (kg/person/day)
0.060 - 0.160 10.6 - 33.6
0,108 21.9

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 "with'" case was estimated
by the same method as used in the analysis of present
traffic.

Traffic Assizgnment

The number of passengers and commodity tonnage on each
link in the "with" case was estimated by assigning 0D
traffic to the majaor 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 rcad condition were
estimated reffering tu 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 lo be {hree
years,

The traffic in the "with"™ case was broken 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
Lhe number of vehicles is possible
due to changes in madal
digtribution.

3- N



Diverted Traffic-1: Traffic which diverts to a certain
road from other routes as a
consequence of road improvement.
This is 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 iown which is at
present barely accessible due to
poor conditions. This firaffic is
called "“Diverted Traffic-2" in
this Study, distinguished from
Diverted Traffic-1.

Generated Traffic: Increaged traffic brought about by
road improvement.
Estimated Present and Future Traffic
Estimated pregsent and future traific on the major reoad is

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

Estimated present and future movements of passengers and
commodity 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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3.3 TRAFFIC ANALYSIS AND [FORECAST: DEVELOPMENT PROJECT
Traffic on development project rvads was forecasted
separately for passenger trafific, non-agricultural traffic
and agricultural traffic. The number of  passengers and
commodity tonnage were estimalted first, -and then they were
converted to the number of vehicles assuming modal
distribution and occupancy/average load. Figure 3.3.-1
gshows the schematic diagram of traffic forecast for
development project.
3.3.1 Passenger Traffic and Non-Agricultural Traffic
The population residing within the road influence area,
which is defined as the area from which local existing oar
potential traffic wusing the road derives, was obtained
mainly - from distribution of barangays shown in 1:50,000
topographical maps and the NCSO 1980 Census of Population
and Housing, and supplemented by information obtained from
barangay interviews. The population forecasts 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 commodity used in the analysis, which
was devrived 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 Davao del Norte
Existing Passenger Movement Non-Agricul tural
Road Condition {trip/person/day) Commodity
(kg/person/day)
w/0 with w/0 with
Paved/Gravel
Good/Fair 0.12 0.12 2.0 2.0
Bad 0.10 . 0.11 1.6 1.8
Very Bad 0.08 0.11 0.6 1.0
Earth Road 0.03 0.08 0.5 1.0
impassable to '
moforied 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 an the road
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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.

ii) In case of no mill in the road influence area, all
net production is assumed to move out in the form of
palay/unmilled corn. Milled grain products 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 unmilled f{food
grains.

- Defiecit 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
load, 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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2

SUMMARY OF TRAFFIC VOLUME ON STUDIED ROADS

Estimated present and future traffic volumes of the

studied roads comprising of traffic and

development

projects are presented by each road project in Table

3.4-1.

3 - 26



- - - .Nﬂ - LI /4 SR £ ¥ ge a4 Po- - - 0T - i 60T 1 PE g
- - - 81 - i -FLE 28 Q¢ [ S 4 0 R - - YA - i €8 1 £8 8
- - - 81 - i PLE 1 ZB 02 ivr1t 181 1§ - - - 0¢g - i GRE ! £38 8
- - - ¢t - i g8 | 8§88 S1 56 LTt - - - (A - i 242 U E% &
- - - g0 -~ L A < A Sg 6. 28T | = - - Z6 - I 2 M A A oE
- - - ze 0 i 8e¢ 1 901, e 90¢ g0 i - - - zT o i BIS & S0 6
- - - 4 0 1 B8S ! 901 T¢ g0z goz 4 - - - .c o { 6Ig | S0T &
- - - 2z -0 i 888§ S01- 22 g0¢ g0 1§ - - - gt 4] { 619 | S0FY 8
- - - k4 - I 829 & €51 ez £LZ 94T 1 - - - 44 - i EBS L TFI BT
- - - z7T - i fer i 8¢ ¥ g8 44 HIR - - o1 - ¢80T 1 ¥E T £ -
- - - S e ¢ ATT 4 82 L oL 'R V- - - g - { B8 ¢ BI [4
- - - 21 - i Tét | BE ¥ se ¥y HE - - 01 - i BOT ) PE £
- - - 21 - i 121 ¢ 8¢ ¥ Se A S - - o1 . - i 60T 1 PE 15
- - - 8¢ - i BBT i LS g 08 ae HERS - - LE - i 84T 1 ¥O g
- - - 5 - } £ i ¥E g FS51 1%, S - - £ - HE T/ S [
- - - (AN - i IZ1T 1 8& ¥ 58 ta4 I - - ¢ - t 60T 1 PE g
- - - 82 - I8RT b L9 .9 0g SE S - - LE - 1 BLT 1 FO e
- - - ¥e - HE- A T A | 4 98T 08§ - - - 8¢ - { g0 1+ £l T
- - - 21 - 1882 | 8% ST §6 LIT 1 o~ - - [ - i ¢l 1 -ES &
- - - H - i g82 1 §§ Sl 66 LIT 4 - - - T - t 242 1 9. .8
- - - oce - i 968 1 08 ce 00z LB HE - - 66T =~ i 66 | 08 43
- - - ve - HE A S R A 4 981 0% H - - 82 - g0 1 &1 1
- - - [AA 0 i BES 1 901 22 g¢e £02 i - - - [ 0 t BTS 1 S0T &
- - - L9, - i 299 1 OF S ZE¥Y 58 HE - - £ - i Zgg i EE [
BUi- (eW 21040 81040 H . Adu - ! AUT- (el I[DAD IIDAD;
1e0g MIel -1UY JO3IOW ~1J1 | IejoLi¥onagy sng dasr JeD i3eog M[BM -IUV JO3OW ~1JIL | 1®30L!MOTJIL sng
yiiam O 0/m

JLHON THJ OVAVJ

£e GE i I-884 HE

29T TET §8d ! '

Z91 18T | z-9zid ! !

€07 80T gold 4

¢z 08t Z-8N I i

922 BLT ! T-26d ! ]

gzz 64T 1 Z-98d '

922 64T 1 1-T8d | uspipl
' BST 69T 1 T1-88d /g-dury
ittt e e ~ -

ge © 6&  :  peld ! » o

Ls 01 b -GN “ _

£ 5E i 1-g6d ! ! o

£e &g : 121d | !

o8 ig bog-Lid ! !

%7 %1 yoIZ-vIE :

£e’ B¢ i Z2-86d ! '

08 g 4 T-LId Lo

LYT  ¥¥ o B=id '

£0T° gol ! YOold H

07T 80T &8Jd ! H

6T 98 : E01d ! '

LYT v { Z-96d ¢ ;

9% 641 4 T1-g6d | Y-duWi| I0ley

ey Li H 1-96d |/qeyayg )L, pucossg
il Rttt e e L

Avu- ! ! !

desy ael ! JoqunN {3,Jdwy! peoy
T peoy +  ro ! jo

! poedArL + sseID

adA] S121yap L9 SUNIOA DIFFeI]

(1Y T -~ ¥'¢ ZIdvl



I 09 I g A4 zI I - 2 65 16 HEN A T - (A4 ve v oEd !
- - - 99 S8 V8% Vo - g L1 - - A 862 . ¥%§ i 68 o - gg LT P 2-0T1d ¢ b
- - - 18 LIT ¢ B84 HE - ¢S 8z I - 8 Lg ¢or | 8L L - ig 9z 1 1-54d ! H
- - - €81 9L¢ 1 g1 i L - EET 9L o= - - €8T 9L2 1 §Iz ! £ - EET 94 ' FIJ ! :
- - - L12 ¥8T | BET | € L 88 184 R = - g8g LBT 1. ¥ET Ot - § g8 GE ' 98d | !
- - ¥ 99 L8 ! 99 VI - 44 e b= - ¥ ¥g8  SE i 89 N - 34 g2 ! T-¥d | {
- - - £9¢ LZZ 4 FPST 1 9 e1 LOT 8¢ Vo= - - aey  Ls2 ) o8l ) - L1 LOT  Le PLL I :
- - - €11 gge i 8%l H - 001 g¥ - - - ELT 612 1 EPT HIR - 56 iAd H 0rd 1t i
- - ~ 0Z1 06 -2 T 5 43 L1 P- 618 - 6oz - ;8¢ o - (14 91 ! L FSd U PIM
- - = FACR U 1- R T 5 SR T A - A 2% HE 5% 2T 891  8¥I ! ¥ - 55, 8F i E-88d i /g~dul:
e sl == m———— i il e et e T T R Py SR
- - 11 8 81 L i 28 - 52 L1 S 811 ¥ 92 1A 34 12 - 82 St i erisd ! i
- - - 9 2 HE 'O - ¥ ¢ . TE ¥ L2 £ N R - Q G t ig9d !
- - 1 vl 32 HE A 10 - 01 9 - g g A - { P1 ] - i1 £ H L8d 1 ¢
- - - ve LE b.62 Pl - 81 T V- ig 8 ag - i LE i BT - g€l g i av1d | i
- - - 2 G4 ! ¢ g or - §1 I - - 9z ETT 1 9L - - 8 8¢ Po2-1Td !
- - - &% g€ ! 1g H] [4 A4 L HE vil ¢ - re tag v 4 - ¥e [ ! LZd i i =
- - - 9§ 2e T A £ 82 & V- 802 4 68 - 1 9¢ N - LT L H §8d { .
- - - 44 ¥g 1 6% T - og LT b= £62 81 et - 1 PE o - 8T 5 ! 0P Td ! o
- - - - - ) 9F¥¢ 3 g¥T - 6§ 124 R ETIT 1t 61¢ - A= S A 8 - - 18 12 | veid 1 i
- - Z £t £g i 6E VI - A [ { - - (A g2 34 -3 VI - [ (A ! o~vd | i
- - - EL :h4 | 62 HE g 61 L V- E6T ¥ £8 - P ¥e I - P L i 621d 1 i
- - ~ 601 69 . | 9F i1 ¥ 0E 11 P S0E ST 292 QE ¢ 8 ol - g 1 i N o H
- - - LL 5% i 1g LN £ . 0% 8 o= L1e 1 £6 - I 8T Do - 0Z A boT-8gId !
- - - 01T g9 {OF io- ¥ L2 & - e - gET - e HIE - 9z 8 i 8Ld i |
- ~ - Y11 891 | ¥»1T1 | - - L (44 I - o1 I8 881 } FIT I & - 0L 184 P 1-01d i
- - - 9g 44 16T I - 02 8 - i6g 11 BL1 12 HEA o= ~ A - : 86d ! '
- - - £s 62 i ve I g L1 ¥ - vee ~ A - N ¥4 S - 81 ¥ VLI-8TTd !
- - - [A4 (44 V68T 1 £ 89 PA: R - 2 g9 i1t t+ 26 g - gg £Ee ' BId }
- - [ 0g F¥A A1 v 0 - e 0¢g I SIE <7 T¥e P2 .- b - 5 - 0 ! geid | !
- - - 08 ¥y i 0% Y g 0¢ A HE E¥Z £ ¥I1 8 L 4 ;o - 91 9 H oTid ! F(T.a0xd
- - 1T -4 08T } 081 | & 01 LB oe po- YLL 12 ogg -~ - 1A G - e 97 ; g=-6N 4 T-dwil /1.3eNY
- - - 8% Ll A HEES - gg &1 fo- 92¢ 2T g0z 8T i 21 . - It T I Z-84d 1/qBUIH | JQUIK
e e e e e e e e e | e e e e e e e e e m e | e = e e e D el Rt
Jul~ IBU BIDAD 21040 H Lou~ H But. jew 21240 91240 i AU~ t !
1e0g ¥iep -Tuy J030W -TJL { 1®30Lionyy sng d2or Jen  tieog YI¥M -1UV JOo30W -TJIL | 1®J0LIYODIL Sng deer aed 1 JaquuN i3,Jdwl} peECYH
o e e ] e T i e e e e peoy | Fo 10
CERES H O /A A ioedAL 1 sselDd
JLHON THJ OVAVd 0d4Ll BI0TUdA LG BSUN(OA DIFFRIlL

(g} ¥ ~ b5 HIEVL



- - 1 s ¥ g 0 0 ¥ 1 - a8 eT - - - = - - - . 0T-0ggd | "3sU0D;
- - - v 8 2 1 - g [4 - €91 <2 - - - - - - - I-61d MIN | ,

- - - At 31
- - 1° ¥I 01
: - LT TI

T-du]

18 LE !
/984U OUTH

g
- - g 8E az
- Lg 18
Fur~ (W 27040 DIDAD
jeod MI®M -IUY JO01C0W ~1JL

- z -
L - 89 gE

[
1 T AT b4 4
z LL gL VLT

- 1ig Se LE 02

U i g My g g

t “ !
l ! !
! tor

sz @ § - L81 3T 291 91  : 6 !
! ' "
1 1 )
! |

Ll

—
R, ;; S,

— 1

[-+]

(3]

FUl~ [BW B[04D B[40
180 YI[BA ~JU¥ A030W ~TJd]

LU~
fejOridonyy sng daar Jep

! AaU- !
Tejorliyondl sng dsor Igs  : Jaquny

<p
w

1, 1dwy

[=2]
—
I
]
i L
[es]

——————— e e i b et ] i e R peoy 30 7o
CER ] ’ : ; O/A adAL §s5210

HIHON TdQ OVAYCQ 9dAl 212142 AQ SWRTOA 21FFeal

_ . (&) I - ¥ ¢ FTGvL



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
preseni condition of all major roads and some other
typical minor roads (these are referred to as "Survevyed
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").

Ronad projecis surveyed by the Study Team and proposed by
the local officials were combined and integrated, because
some 1voad prajects were both surveyed by the Study Team
and also proposed by the local officials, and a list of
Studied Roads was prepared.

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

TABLE 4.1-1 SUMMARY OF SURVEYED ROADS
Road Projects Proposed by Local Officials and Studied Reads
Province of Davao del Norte

Road National Prov'1/City Barangay
Class Roads Roads Roads Total
Surveyed Major Rd. 269,2 227.4 - 496.6
Road Minor Rd. 89.2 521.3 - 610.5
Total 358.4 748.7 - 1,107.1
Rd. Proj. Major Rd. 16.3 150.1 - 166.4
Proposed by Minor Rd. 43.0 325.5 453.0 821.5

Local ' )

Officials Total 59.3 475.6 453.0 987.9
Studied Major Rd. 269.2 256.2 - 526.4
Itoad Minor Rd. 89.2 779.0 453.0 1,321.2
Total 358.4 1,035.2 453.0 1,846.0
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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 CRITERIA

Item T T T T T T T T e T e e s TS m e e
Major Roads : Minor Roads
(1) Existing Links : :
% Carriageway Width : Less than 6.0 meter : Less than 4.0
: : melers
# Pavement Type ¢! Inferior to recommen-: Inferior to
: ded type in the engi-: " gravel
: neering Standards :
% Surface Condition : Bad or very bad 1/ :Bad or very bad2/
(2} New Links : Impasgable
H Abandoned

: Non-existing

(3) Bridges

: Ford crossing : Ford crossing
i Spillway i Spillway in
! Timber bridge : structurally un-
! sound condition
Bailey bridge : Bailey bridge

: for AADT more
: than 300

2/

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

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



2

Identified Road Projecis

All

roads
with the
are summarized

TABLE 4.1-3

studied Roads,

and committed roads,
identification criteria.
in Table 4.1-3.

except lhose of the
Wwere evalualed in

Road projects

Province of Davaoc del Norte

national

primary
accordance
identified

SUMMARY OF IDENTIFIED ROAD PROJECTS

Road

Lengith (kms.)
(% to Studied
Roads)

Lengih (kms.)
(% to Studied
Hoads?

Length (kKms.)
(% to Studied
Roads)

Prov'l/City Barangay
Road Road Total
229.7 - 293.5
(902) - (L6%)
779.0 453 1,303.6
(1002%) {100%) {99%)
1,008.7 453.0 1,597.1
{(972%) (100%) (86%)

4 -3



PROJECT SCREENING

Categorization

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

(1

(2)

Class of Roads
Major Roads Minor Roads
* Primary major roads sNational/provincial/city
' roads
sk Secondary major roads # DBarangay roads
Urgency of wqu

Improvement criteria for roads and Dbridges are
established as shown in Tables 4.2-1 and 4.2-2,
respectively. Improvement works are classified 1into

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

Type A (Urgent Projecls)

# Rehabilitation: Improvement of deteriorated road
surface, bul standard or supevrior
class ~pavement, to acceptable
condition,

# Improvement -1: Imprevement of deterijorated road
surface and substandard class
pavement, to acceptable and standard
pavement.

* New Construction:Construction of new road including
re-construciion of abandoned road.
Type B (Jless Urgent Projects)

% Improvement -2: Upgrading of substandard pavement
¢lass lo standard pavement c¢lass,

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

carriageway width, other conditions
meet engineering standards.

Note: Road projects which include only improvement of
bridges 4are classified as "Hehabilitation".

4 -4



(3) Economic Viability

Major Roads

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

follows:

Improvment Type Al

#* IRR of 7.5% or more
% [IRR ¢of less than 7.5%

Improvement Type B:

% IRR of 15% or more
% [RR o0of less than 15.0%

Minor Raoads

Minor road Pre-~evaluation Indicator (MPl) is developed
based on Phase-1 Study resulits. Categorization of
minor vroads is made based on calculated MPI as
follows:

* MP1 of 7.5 or more
% MPI of less than 7.5

TABLE 4.2-1

Road Major Road
Class e il
Standard/ i Substandard
sSuperijior :
'No improvement:Upgrading of
Good/Fair : or tpavement type
widening s(improvement-

: (widening) 2}

:Improvement of:Upgrading of

Bad/VYery :surface condi-:pavement type
bad tion :({improvement-
(Rehabilita- : 1)
tion) :
Abandoned/

Non-existing

Note: 1) In case of carriageway width

4 -2

IMPROYEMENT CRITERIA FOR ROAD

Standard/
: Superior

Substandard

No improve-:No improve-
ment ment

e g e e T M b e o e

cimprovement:Upgrading of
!surface con: pavement

:{Rehabilita: tyvpe
tiony (Improve-
: : ment-1)

Consiruction of new road
(New Construction)

less than 6.0 meters.



TABLE 4.2-2 IMPROVEMENT CRITERIA FOR BRIDGES

e ra w ma ma e ma e et an e S o A Lo mm ke o ma amd R A i e mm mk Bk b mm me e am ke Lo be ey hs m e ma a3 e K R e Se me e ey b S e i e et == e ma it e v m A

Existing : Proposed Improvement
Bridge b T e e s e e e i D e e e
Type : Major Road : Minor Road
Ford Crossing : 2-lane ! Carriagewdy width 4.0 m:

: permanent : 1-lane spiliway’

: bridge t Carriageway width 6.0 m:

: ! 2-lane spillway
Spillway : 2-lane : No improvement

} permanent

: bridge

Z-lane ! AADT less than 200 : 1-lane

! permanent : : permanent
Timber Bridge : bridge : ~ bridge

: : AADT more than 200 : 2-lane

: : permanent

: : bridge

2-lane t AADT lesg than 300 : No impro-

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

: : permannet

: : bridge
Notef 1) Where the site condition is not favorable for a

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

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

4 -0



TABLE 4.2-3 TYPES OF IMPROVEMENT

Type : Existing * Existing Surface ! Proposed Improvement
:Pavement Type Condition : Work
Rehabi- : Standard or : Bad/ : Improvement of
litation : superior : very bad : surface condition
Improve- : Substandard Bad/ ¢ Upgrading of surface
ment-1 : : very bad : type
Improve- : Substandard Good/TFair : Upgrading of{ surface
ment-2 : : : t¥pe
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

feagsibility

studies

4.2-4 and 4.2-5.

are

established as shown

in Tables

TABLE 4.2-4 PRIORITIZATION AND SELECTION OF ROAD PROJECTS

- Major

Roads

Category

Road
Class

Type of
Improvement

Priority
Criteria

Selection
Criteria

Primary
Secondary
Primary
Secondary
Primary
Secondary
Primary
Secondary

-
jou]
A A A A TN IATANIA

IRR
1RR MA=1
IRR

IRR MA-2
7.5

7.5

5.0 MA-3
5.0 J_

To be
selected

for F/S
: R

R B o P Te h ma A e o e AR ™A WA R Ee = e T e e e T m e T s R b A e i RS A A AR om i s A P M ML B e e W R L —r = L — v— e wm e

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

MPI < 7.
MPI <X 7.

Priority
Criteria

e

Selection
Criteria

selected
forLF/S

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

Improvement Type B:

Construction

Improvement-2,

4 -8

Widening

Rehabilitation, Improvement-1, New



4,2 Priority of Identified Road Projects
Identified projects were evaluated and prioritized in
accordance Wwith c¢riteria discussed and summarized in
Tables 4.2-6 and-4.2-7.
TABLE 4.2-6 PRIORITY OF IDENTIFIED MAJOR ROADS
Province of Davao del Norte
Category Road Type of IRR Priority Road No. of
Class Improvement Group Length Road
Links
1 Primary A 7.5 £ IRR MA-1
2 Secondary A 7.5 = [IRR MA-1 128.9 13
3 Primary B 15.0 = IRR MA-2 -
4 Secondary B 15.0 = [IRR MA-2
5 Primary A IRR<7.56 MA-2
6 Secondary A IRR<7.5 MA-2 118.1 1
7 Primary B IRR<15.0 MA-3
8 Secondary B IRR<C16.0 MA-3 46
Total 293.5 29
Table 4,2-7 PRIORITY OF IDENTIFIED MINOR ROADS
Province of Davao del Norte
Category Road Type of MPI Priority Road No.
Class Improvement Group Length Rd.Links
1 Nat'l/Provi/ A 7.5 £ MPI MI-1 4156, 6 G4
City
2 Barangay A 7.5 = MPI MI-1 144.0 12
3 Nat'l/Provi/ A MPI < 7.5 MI-2 394.0 59
4 Barangay A MP1 <= 7.5 MI-2 309.0 27
Total 1,303.6 162



2.4

Selection of Road Projects For Feasibility Studies

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

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

Linkage of road projects _ _

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

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

Major Road ...... e h e e e ceees 237.9 Kms, { 24 projects)
Minor Read .............. cesea.  360.9 Kms. ( 40 projects)
Total 598.8 Kms. ( 64 projects)

4 - 10



CHARTER o
PROJECT EVALUATION

5.1 PRELIMINARY DES1GN AND COST ESTIMATE
5.1.1 Preliminary Design
1Y Design Concept
There are Llwo options in design concept for rural road

improvement, as {ollows :

% Degigning rural roads with optimum standards

aimed at improving all aspectls including
horizontal and wvertical atltignmenls, which
sometimes require massive earth works and 1is
custly.

¥ Designing rural roads by basically
concentraling on improving surface c¢ondilions,
Lhus improving horizontal and vertical

alignments is limited fo lhe required minimum.

Rural roads are exlensive in lhe number of road links
as well as in length, and their present conditions are
gstill at a poor level. Thus, requtrements for rural
road improvement are quite huge, while [{inancial
resources are limited. Under lhese c¢ircumstlances, the
Study Teaw placed priovily on improving surface
condilions ol more roads. The preliminary design  was
undertaken in  line wilh lhe concepl of lhe second
oplion.

2) Preliminary Design
On the basis of Llhe findings of the road inventory
survey, Lhe type of improvement was determined for
each subsection ol 1road in accordance with the
engincering standards and lhe improvement criteria.

Typical ruad sections for ecach lype of
improvement/rehabilitalion are summarized as shown in
“Table 5.1-1,

Special considerations were given to sleep gradient
sections and flood section.

"PCC pavement for steep gradient section” was applied
to secltions with steep gradients where otherwvise
gravel surfacing mighl be applied, as a counlermeasure
againstl excessive gravel losses during heavy rains and
impossibiltily for vehicles to climb. "Grade raising
in {lood area"”, was applied to seclions localed in
fiond areas.

Table 5H.1-2 shows the proposced impyrovement  fov  each
road project subjecied to the feasibility study.
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5.1.2 Cost Estimale
1) Unit Cost

Unit prices for construction equipment, materials and
labor were oblained from Associated Conslruclion
FEquipment lLessots, lnet. (ACEL), Llhe Price Monitoring
Section of DPWH, market price survey by the Study Team
and relevant sludies. Based on the data collected,
unit prices at April 1990 prices were developed,.
Exchange rates used were : P22.50 = US$1.00 = YI55.

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

2y Cunslruction Cost Estimate

-Based on the results ol the road invenlory survey and
proposed type of improvemeni, the guantity of each
construction item was compuled for each road project.
Then the constuction cost was estimated.

Table 5.1-4 presents estimated guantities and
construclion cost of each road project.



TABLE &6.1-3 UNIT COST OF MAJOR CONSTRUCTION ITEMS

Unit: Pesos al Aprild

1990 Prices

Init Price

118-4

200
300
Joz2
303
306
3160
314
316-1
316-2
316-~3
413-1
413-2
500
517

Clearing nad Grubbing

Stripping

Roadway and Drainage LExcavation
Borvaw

Aggregate Subbase

Preparation 0f Previously
Constructed Boad (Gravel)d
Preparation 0f Previously
Consitructed Road {(Asphaltl)
Preparaiion of Existing

Pavement Surface (PCC)

FPreparation of Existing

Pavement Surface (AC)

Crushed Aggregate Base Course
Crushed Aggregate Surface Course
Bituminous Prime Coal

Bituminous Tact Coat

Bituminous Macadam Pavement
Bituminous Concrete Surface Course
PDouble Biluminous Surface Trealment

PCC Pavement (1 = 23cm)
PCC Pavement (1t = 20cm)
PCC Pavemenl (L = 18cm)

RCPC (¥ 910mm)
Headwal T for RCPC {(# 910mm)
Grouled Riprap
Side Diteh (Grouted Riprap)

59.

5.

5qQ.

Ccu.
cu.

MT

m.

.,

m.

-58.00
110.00
225.00

7.00

8,00
22.50
17.00

305.00
3056.00
F1,100.00
11,500.00
95.00
1,350.00
45.00
320,00
280.400
250.00
1,550.00
2,900.00
625.00
360.00

Bridge Cost

2-lane Superstructlture
Abulment {for 2-lane bridge
Pier for 2-lane bridge
l-lane Superslructure
Abutment for l-lane bridge

"Pier for i-lane bridge

each

eac
m

cac
eac

h

h
h

43,500.00
330,000.00
285,000.00

32,000.00
230,000.00
200,000.00

Reinforced

Concrete Box Culvert

1-Cell RCBC

2-Cell RCBC

Wing wall and Apron for 1-Cell RCBC
Wing wall and Apron for 2-Cell RCBC

20,600.00
36,000.00
132,000.00
156,000.00

2-lane Spillwvway
l1-lane Spillway

16,500.00
i2,000.00

Stope Protection Cest

Cul Slupe Prolection

3,000.00
5
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%.1.3 Summary of Preliminary Design

Resulls of preliminary design were summarized in
Tables §5.1-§ and 6.1-6 for major and minor roads,
respectltively.

TABLE 5.1-5  SUMMARY OF PRELIMINARY DESIGN
Province of Davao del Norte
- Major Reads -~

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

Primary Major Roads

No. of Links - - - -
Total Length (km) - - - -
Improvement Length (km) - -
Construction Cost (million P) - - -
. Const. Cost/Imp. Lengih (MP/km} - - - -

L WA L

Secondary Major Roads

1. Ng. of Links 15 9 - 24

2. Total Length (km} 151.4 86.5 - 237.9
3. improvement Length (km) 151.4 86.1 - 237.5
4. Construction Cost (million P) 325,2 192.3 - i 517.5
6. Const. Cost/lmp. Length (MP/km) 2,15 2.23 - 2.18

Major Roads Totlal

1, No. of Links 15 9 - 24

2. Total Length (km) 151.4 86.5 - 237.9
3. Improvement Lengih (km) 15}.4 86.1 -~ 237.5
4. Construction Cost (million P) 325.2 192.3 - 517.5
5. Consi. Cost/Imp. Length (MP/km) z2.15 2.23 - 2.18

5 - 16



TABLE 5.1-6 SUMMARY OF PRELIMINARY DESIGN

Province of Davao del Norte

- Minor Roads -~

Type of

Improvement

Total

Rehabilitation/
Improvement-1&2/

Widening

New

Construction

Minor Roads (National/
Provincial/City)

1. No. of Links 32
2. Total Length (km) T 2463.
3. Improvement Lenglh (km) 256,
4, Construction Cost
{million P} 282.
5. Const. Cost/Imp. Length
(MP/km) 1.
Minor Roads {(Barangay)
1. No. of Links 6
2. Total Length (km) 65.
3. Improvement Length (km) 65.
4, Construction Cost
{(million P> ) 48.
5. Const. Cost/Imp. Length
{MP/km) 0.
Minor Roads Total
1. No. of Links ' 38
2. Total Length {(km) 329.
3. Improvement Lengith {(km) 322.
4, Construction Cost (million P) 331.
5. Const. Cost/Imp. Length (MP/km) 1.

32

263,
256.

282.

97.
97.

70.

5 - 17



5.2 ECONOMIC EVALUATION

5.2.1 Basic Asgsumptiuns

The
the

1>

Fiid

The

such
will

commonly used cosl-benefil analysis was applied under

following basic assumptltions:
Analvsis Feriod
1991 - Detlailed design
1892 - Consiruction
1993
-Project life (25 years)
2017
Discount Rate: 15% pa

Quantified Cost

Initial construclion/improvement costs
Periodic maintenance costs

Quantified Benefit

Traffic benefit

Development benefit (only for development projects)

Maintenance cost savings

periaodic mainlenance costs, or rehabilitation c¢osts,
as overlay, reconstruclion and regravelling which
be needed after completion of the project to prolong
the pavement life, were tireated as project cosls in
study, while the difference belween routine mainlenance
cosls and lotal maintenance cosls in the "w/o" case
taken into account as a projecl benefit. In  the
where the routine maintenrance cosis are higher than
"w/0" maintenance cosls, the difference is considered
negative benefit.

5.2.2 Ecounoemic Cosls

1)

fnitial Constiruction/improvement Costs

The constiruclion costs discussed in Section 5.2.1

the financial couslts and do nol include the cosls

delailed design and conslruction supervision. In

cost-benefit analysis, Llhe following economic cost
used:

Conglruction Cost 1Oo0x%
~Tax ~-15%
+Delailed Design Cosld 4%
1Conglruclion Supervision:-Cosl 6%

Tolal Fconomic Cost 95%

5 - 18
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2)

TABLE 5.2-

In the cosl-benefit stream, 4% for dolailed design
cost was assumed Lo be spent in 189) and the remaining
91% in 1992,

Periodic Maintenance Cosls

Periodic maintenance, or rehabilitation, will be
necessary when the riding gqualily of a pavement
decreases to a certain minimum level of acceptability.
Table 5.2-1 shows the periodic maintenance assumed in
this Study.

1 PERIODIC MAINTENANCE COST ASSUMED IN THE ANALYSIS

: 17
Periodic Financial Economic
Surface Mainlenance Timing Cost Cost
Type Work (millienB/Km)
When thickness aof 4.0 m
gravel is reduced by Gravel:
Gravel 10cm 10cm, assuming 1.5cm P O.210 M 85% of
Repgravelling loss annually {rom 6.0 m Cost
rainfall and 1.5cm Gravel:
loss every 100,000
vehicles E 0.320 M
(2-0 years)
When pavement
serviceability P 0.830 M &85% of
BMP 5.5¢m decreases to 2.0, Coslt

BMP Overlay assuming 85,000 ESAL

AC 5
A
PCC 5
A

Nole: 1) As

or 350,000 vehicle
repetilinons
(4-10 vyears)

Yhen pavement service-
abilily decreases to P 1.170 M 85% of

cm ) 2.0, assuming 800,000 Cost
C Overlay TSAL or 2,300,000 vehicle
repetitions
(8-20 vyears)
Vhen pavemenl service-
abilily decreases lo P 1.200 M 858% of
am 2.0, assuming 2,000,000 Cost
C Overlay ESAL or 5,700,000

vehicle repetilions
(10-25 vyears)

of April 1990
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5.2.3 Benefits

1} Traffic Benefils

a)

Traflice Cosl

Rasic Traffic Costs

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

TABLE §.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 1.76 G.30 17.70

dJeepney 1.12 23.76 26.40

Bus 2.81 JH .G 95. 04
Truck 3.48 38.88 0

Motar-
tvricycle 0.36 8.76 4.98
Motorcycle 0.31 0.72 8,34

Aciunal Traffice Costs

The actual trafific costils were estimated according
to the dl-system concerning running cosls and the
di-system with regard io fixed and time costs.
The dl-values and operaling speed for different
surface conditltions are shown in Tables 5.2-3 and
5.2-4, respectively.

TABLE 5.2-3 DL-VALUES 1IN KM PER ACTUAL KM

Surface Vtype

Surface PCC/AC  BMP/DBST Gravel Earlh
Condition

Good 0O 0.14 0.29 -
FFair .17 4.38 0.060 -
Bad 0,43 0.65 0.87 1.20
Very Bad T 0,89 1.04 1.20 1.56
Impassable 1.73 1.73 1.73 1.73

- 20
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TABLLE &6.2-4 OPERATING SPEED IN KM/1OUR

Surface Type

Surface PCC/AC  BMP/DBST Gravel arth
Condition : OV TR MC OV TR MC OV TR MC OV TR MC
Goond 65 40 60 63 38 55 6O 3% 50 - -~ -
Fair 55 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 5 100 5 510 5 b6 310 5 5
Note: OV Car/Jeepney/Bus/Truck

Motor-tricycle
Motorcecycle

—
=
[ER I 1

Tralfic Costs of Other Transport Modes

In addiltion to Lhe land-bascd molorized vehicles,
the lraffic costs of other modes were estimaled as
shown in Table 5.2~5.,

TADBLE §.2-8 TRAFFIC COST OF OTHER MODES
(COMMON TO ALL SURFACE TYPES AND
CONDITIONS)

Animal Drawn 4
Walking {(head loading) 1.2
Banca Boat 2

b) Traffic Benefils in Traffic Projects
Traffic on Lhe project roads wwas broken down into
four categories: normatl traffie, diverted traffic-

1, diverted traffic-2 and generated traffic.

The traffic benefils were eslimated as follows:

i} MNormal v Diflference in traffic cosls
Traffic between “w/o" and "with"
cases. The c¢hange in traffic

costs resulits not only from

the tmprovement of surface

Lype and condition but also

{from copnsequent change in

modal distribulion.



2)

ii) Diverted : Difference between traffic costs
Traffic-1 along the  "w/o" roule and those
along the "wilh"™ route. Where
diverted traffi¢ passes through
two ‘or more project roads, the
benefits wvere allocaled Lo each

road in proportion ta 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 costs were calculated assuming the following
surface conditions:

"W/0" Case : Present surface condition i1s wmaintained.
"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 traffiec is expected in most
development projectits. The benefits from normal
traffic generated traffic were estimated in the
same way as used for the traffic projects paying
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 tiraffic and non-
agricultural traffic and gravity of
agriculiural production for agricul tural
traffic) to the connecting point wilh a higher
road.

ii) The benefit f{rom generated agricul tural
traffic is not considered as a traffic benefit
because {1 is included in the development
benefit. Therefore, the generated traffic
benefits are-only from passenger traffic and
non-agriculturatl traffic.

Development Benefits

Development benefits were assessed using lhe producer
surplus appreach, under the hypotlthesis that
substantial road improvement which removes constraints
on development will permit and encourage farmers +to
adopt modern agricultural technigues and inputs. The
development benefil consists of the difference in the

5 - 22



net wvalue of total production (farmgale value less
production cosis) belween the "w/o" and “"with" cases.
Changes in the volume and value of agricultural
production will %be achieved by onc or more of the
following:

i) Increase in cultivated area

ii) Increase in yield

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

iv) Changes in the type of crop :

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

Benefil = PRODW{(FGQPw-CPw)-(FGPw-CPw/0)

whevre, PRODw Production in metric tons, with

FPRODw/0= Production in meiric tons, w/o

FGPw = Farmgate price in pesos per mektric ton,
With

CPw = Production cost in pesos per metric
ton, with

CPw/0 = Productien cost in pesos per mekbric
ton, w/o

The increase in farmgate price resulting from

reduction in traffic cost is not included 1in the
development benefits, because it is considered a part
0f the traffic benefits.

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

The difference in maintenance c¢osts between the "w/o"
and "with" cases is considered one of the benefits.
Maintenance .«costs in the "w/o" case were estimated
based on lhe current EMK system, while maintenance
costs in the "wilh" 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 coslt savings, because it is Ltreated as a
part of project costis.

In the case where the routine maintenance costs in the
"with" case are higher than the maintenance costs in
the "w/a" case <{especially in the case of new
construction, the maintenance cost in the "w/o" case
in zero), the difference 18 considered as a negative
benefit).

a) Maintenance Cost in "w/o" Case

According Lo Lhe current EMK system, the annual
maintenance cost per km was estimated as basic
maintenance 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 b 25 50 75 100 150 200 300 400
Type :
Earth 10.35 1 0.40 F 0,50 | i H i i i H
Gravel 10.40 1 0.60 §V 0.90 { 1,40 1V 1.90  2.20 4V 2.40 1 2.50 | 2.60}
AADT
Surface i 400 600 1000 1500 2000 3000 50600 10000
Type H .
Bi tuminous P1.10 F 1.65 1 2,10 4 2.50 1 2.60 ! ) H H H
Gravel 1¢.6560 ¢+ 0.60 + 0.80 1 0.85 1 0.90 § 0.95 ¢+ 1,00 } 1.05 | 1.10!

b) Routine Maintenance Costs in "with" Case

The cosls deemed necessary to maintain the
improved roads in a fair condition were estimated
as shown in Table 5.2-8.



TABLE 5.2

-8

ESTIMATED ROUTINE MAINTENANCE COSTS

e hm G ek ik e R e e Em e s e e e b e e MR AR ks dub b U R S e b E S e s A A o m G B R G e N LR e % W RN e e MA S Kl fm e e e o s o= A ma e

Surface
Type

Annual Cost
(peso/km

it - a4 g e o e b e U ML R WD L e 1 S m B b W e e W b ok e G be D ma mn wm me Re i e we e e s ek e e A S e S WA W M UM bk e WA R LA b v Teh

Gravel

Vegetation Control
Ditch Cleaning
Grading

Pothole Repair

Gravel: 2,650
Gravel: 3,000

Gravel: 3,800
Gravel: 4,150

40 AADT
45 AADT

W e s e e e A M Em e o R L e ek M A en e B i e e ek v me B e e e At e an e b g b e W e e A e T

45 AADT
45 AADT

BMP

Vegetation Control
Ditch Cleaning
Shoulder Repair
Patching
Regravelling Shoulder

8,000 + 7.5 AADT

8,600

Yegetation Control
Ditch Cleaning

Shoulder Repair

Crack and Joint Sealing
Hegravelling Shoulder

Vegetation Contirol
Diteh Cleaning

Shoulder Repair

Crack and Joint Sealing
Regravelling Shoulder
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.2.4

Economic Evaluation

Results of economic evaluation are summarized in Table
E.2-1. Results

5.2-9 and illustrated in Figure
economic evaluation of each project

Table §.2-10.
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