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PREFACE

In response to the request of the Government .of the
Republic of the Philippines, the Government of Japan decided
to conduct a feasibility study on the Philippine Road Disaster
Prevention Project and entrusted the study to the Japan Inter-
national Cooperation Agency (JICA).

The JICA sent to the Philippines a study team headed by -
Mr. Masahiko Thoi, from May 1983 to March 1984 under the
guidance of the Supervisory Commiitee chaired by Mr.
Kazuhiro Matsuno, Chief of Road and City Planning Division,
Hokkaido Development Agency.

The Team had discussions with the officials concerned of
the Government of the Philippines and conducted a field
survey in the Philippines. After the field survey, further studies
were made and the present report has been prepared.

| hope that this report will serve for the development of
the project' and contribute to the promotion of friendly rela-
tions between our two countries.

_ | wish to expfess my deep appreciation to the officials
concerned of the Government of the Philippines for their
close cooperation extended to the team,

June, 1984 .

ok Ao

Keisuke Arita
President
Japan International Cooperation Agency
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| I INTRODUCTION

BACKGROUND ‘

The development of the highway network in the phlllppmes is one of the major programs
being implemented by the government in support of the overall socio- economlc develop-
ment goals of the country. Major road improvement and construction activities began in
early 1970 and has been pursued continuously since then. At present; the main roads system
would now seem adequate in terms of location and extent. Despite the achievements made,
however,. some or the most important roads suffer many deficiencies including, among
others, disasters due to slope failures. fall, landslide, debris flow, and the like;, which impairs
the efficiency of the road transport system and, if not corrected, will appreciably set back
the economic gains already achieved, : o

Cognizant w1th the problems attached to road dasaster which has recent\y become increas-
mgly alaming, the Government of the Philippines {GOP) envisaged a road disaster prevention
pragram for which the Japan International Cooperation Agency {(JICA} has generously
provided technical assistance, thru a request from the GOP, in the formulation of the same
under the Feasibility Study of the Philippine Road Prevention Project, héreinafter called the
Study

The |mplement|ng agreement for the said technical assistance was. s:gned in February- 1983
between the JICA and the GOP represented by the Ministry of Public. Works. and Highways
(MPWH) as the implementing agency. The Study started in May 1983 and was comp!eted in
June 1984

OBJECTIVE OF THE STUDY

The objectives of the study are: : . .

1) . To identify the sections with high mcndence of dasasters or those with such possi-
bilities along the prOJect roads. _

2} To prepare a program for |mplementatmn of the recommended counter measures -
‘along the selected sections.

3) To develop techniques of road disaster prevention.

PROJECT ROADS

1} . Maharlika Highway {Luzon and Samar- Leyte Sections only)
-2} Kennon Road :

3)  Naguilan Road :

4)  Marcos Highway (Agoo-Baguio City Road)

SCOPE OF THE STUDY

Road dlsaster dealt w:th were generally cut slope failure, embankment slope faiture, fail
landslide and debris flow. The scope of the Study was, however, limited where the disasters
are considered of reasonable size from the viewpoint of a road project. Thus large scale
riparian and Sabo works were excluded.



The Study was conducted in the following-phases: -

"~ Press — 1 : Identification of priority Section for Feasibility Study
" Press — 2 : Feasibility Study
Technical Review:  General review on disaster prevention measures
| REPORTS

The followmg reports were prepared durmg the Study
. INCEPTION REPORT : . : :
_PROGBESS REPORT(I) .oviivi i e {Phase — 1)
PROGRESS REPORT({I)...... PR R e {Phase — 2}
 DRAFT FINAL REPORT: S '

The DRAFT FINAL REPORT is presented in five volumes:
"VOLUME : EXECUTIVE SUMMARY
- VOLUMEIl : TEXT -
VOLUME I : APPENDIX
VOLUME IV : DRAWINGS
VOLUMEV : AN APPROACH ON ROAD DISASTER PREVENTION

The FINAL REPORT has been modified from the draft final report in accordance with the
-.,GOPscomments ' : o

The. Study was camed out jomtly by a team composed of e;ght JICA experts and a group
of GOP counterparts and support staff. Technical gutdance in the conduct of the Study '
was provided thru periodic review by the Steering Committee of the Phl|lppInES and the
Supe'r'\}iso'ry Committee of Japan, both were especially created to oversee the overall imple-
mentation of the Study.









1.1

1.2

1.3

1.4 -

15

1.6

It CONCLUSIONS, ANDRECOMMENDATIONS -

CONCLUSION

IMPORTANCE OF ROSD DISASTER. PREVENTION

Road disaster prevention in the philippines must be carried out in a stern environment.
In most parts of the country, the__tdbograp‘hv is mountainous with rugged terrain. The
geology is generally of a fragile structire of the Tertiary period that has been fractured
due to the presence of numerous tectonic lines, the most severe representative of which
is the philippine Fauli. Furthermore, the geographicai location of the country lies in

the South Pacific typhoon belt where typhoon-bearing heavy rains hit nine times or
more each year on the avérage.

The overall transport system of the country is hlighly_dependeht u'pon'road transport

. which is at present catering for 97% of intra-island passenger and commodity transport

demand. However, the efficiency of the system particularly in the role of the trunk
roads is interfered due to road disasters, among others, causing substantial detrimental
impacts upon the economic and social activities of the nation.

" The trunk road network in the Philippines has been gradually developed in recent

vears. 1n terms of ‘providing the basic access requirement to the areas served, the
network may be considered adequate. However, in view of the increasing transport
demand. the network still needs to be complemented with logical alternative routes
to function in cases of emergency or closure of the main road due to disaster, but areas
still remain where no alternative rbute is available in an'emergency situation.

" The ex;sttng trunk roads as developed have not been prowded if at all, stgmﬁcant

protection against disaster, where these are requlred Due to the susceptl\nty of the

" ‘roads to disasters and in view of said stern natural environment of the country, even

the Maharlika Highway which is considered the most |mportant trunk road has often
been c!osed in many sections due to disasters and whlch have 1mpa|red the efficiency

of the system during these periods.

The present restoration work of road damage caused by disasters is no more than
a stopgap measure. If potential disaster spots are left alone without drastic and comp-
lete disaster prevention measures, the scope of potential disaster will be greater and
some road sections are liable to be completely destroyed beyond economic restoration -
measures before long. :

Nleasures to prevent disaster damage on trunk roads are, therefore, of a vital and
urgent issue in view of the above



ROAD SECTIONS SUBJECT TO FEASIBILITY STUDY

The project roads included in the Study were divided into 24 road sections which
were ranked into three priority categories, in accordance with the extent of potantial
disaster and road section importance, as shown in Table-A. After the comprehensive
assessment of road séctions included undar the first priority category, the foliowing
three road sections have been selected for feasibility study.

Aritao-San Jose Section (Dalton Pass Section.)
Mahapalg-Sogod Section {Leyte)
Kennon Road : '

TABLE-A RANKING OF SEGTIONS

Factor for Evaluation -

Location Disaster Rating Ranking

K importance
Potential B

Aritao — San Jose {Dalton Pass)

>

Kennon Road

* Agoo — Baguio _
Mahaplag — Sogod {Leyte)
Alien — Calbayog (Samar}

' I__ucéna — Calauag {Region V)

First
Priority
Sections

W e r P>

!
1

Santiago — Bagabag (Hegion' 1
Nagu'iiian Road

Calauag ~ Daet (Region V).
Bagabég — Aritao (Region 1)
Sogod —_L.iloan_(Le'yte)_
Calba'yog ~ Ca;bé}‘ogan _(S_ar_nar}
San Jose — Sta. Rosa '(Régio'r"l fHy
Calamba — Lucena {Region V}

Second
Priority
Sections

Daet — Naga {Region V)
Daraga — Sorsogon (Region V)
Catbalogan — Tacloban-{Samar)

. Sorsogon — Matnog (Region V)

; Allgcap.a_n - Tuguegqr_ao (Region {1}
Tl_.iguégérao'—— Naguitian'(IR'egion n
Naguilian — Santiago (Region 11}
Sta. Rosa.— Sta. Riza {Region 111}

~ Naga — Daraga {Region V)
Tacloban — Mahaplag (Leyte)

Third
Priority
Sections

OP>000000@|(PP00RTTE | POOOR®
000000000 T ITIDTE®ED|>D PP P P

OO0 0000 |00 W TEE®®E




3.1

3.2

FINDING OF THE FEASIBILITY STUDY

PROJECT EVALUATION

The evaluation carried out for the three road sections have proven that the projects
are technically, economically and financially feasible,

- The feasibility assessment result is summarized in Table-B.

TABLE-B ' PROJECT EVALUATION

Technigal Evaluation Econamic Evaluation Financial Evaluation

® 73 spots with high disaster e |RR = 18.7% - # S-year implementation
potential.© - .- @ Provides the only access to period sssumed {1985 —
& Suffered destructive road dam- the Cagayan Valley Region. -1980).
Dalton Pass apes twice in 7 years. ) & Setio-sconomic activities and | & 3-year q‘oﬁstr’uctinn period
Sectlon * Month-long traffic interruptions|  development of the Cagayan (1987 - 1990} L
almost every 4 years. Valley Region depended & Maximum annual financiai
& Immediate restoration works’ upon. o requirement: P220 Million
required in many spots. . . o Maximum annuat financial
e Practically no detour road. ) requirement of local por-
— - — . tion estimated at P79
& 40 spots with high disaster ® IRR = 14.4% ) million is within the
potential. ) » Efficient operation of ferry Government s funding
» Extent of disaster will increase service between Leyte and capability.’ -
Mahaplag- year by year. o . Mindanao r'e!ied_ on. . ’ L3 Fo_l_'eign funds for f(?reign
Sogod . Woulc_l be totally dsstroye;! in . Enhance_ S0CI0-BCORQMIE cost f:omponents will be
Section future, unless measures are - devefoprent of Southern r.equ:red.
taken. Leyte. :

e Months-fong traffic interrup-
-tion almost every year.
@ No reliable detour road.

® 46 spots with high disaster ® |RR = 16.6%.
patantial. | & Pravyides shartest access from |
# Highly dangerous to traffic due Metro Manila to Baguio City.
to narrow roadway and should- | e Vitally supports the develop-

Keqncm Road ers, ment of tourism industry and
& Wepks-long traffic intarruptions vegetable production in
almost every year. ‘Baguio City and adiacent
* Mo reliable detour road. provinces.

PROJECT COST

The total estimated project cost to implemeﬁt the three sections is approximafely
P 367.85 Million. The details are shown in Table-C.

TABLE-C: PROJECT COST Price’: As of Oct. 1983

Unit : Million Pesos
Detailed_ Suoervision and Construction .
:Engineer. Daiton Pass Mahaplag- Kennon Sub Total
ing Section 50god Section " Road Total
Foreign 1467 | 10114 53.06 56.78 21098 | 225.65
LocaI/T;':)x 791 67.30 33.82 33.17 134,29 142.20
Total 2258 | 16844 86.88 89.95 34527 | 36785




1.1

1.2

1.3

RECOMMENDATIONS

PROMOTION OF ROAD DISASTER PREVENTION PROJECT

Roads play a particularly important role in the Philippin’s transport system in enhancing
the overall socio-economic development ‘objectives of the country thru the formation
of well balanced and self reliant regional communities. Of all the truck roads, the
importance of the Maharlika Highway and the Kennon road, which constitute in
providing basu: traffic ‘access, ‘will further increase along with the future economic
and social development in the Phrhppmes

. Road disaster prevention projects will secure the functions of these important roads

by improving their reliability to the users. Such projects will result in the ensurance
against road closures with reasonable investment, while realizing the maximum effect
of the huge amount of road development funds that have already been invested. In
this view, it is highly recommended that the road disaster prevention projects should
be positivety considered and actively implemented.

The Study has been carried out:based mainly on Japanese experience with some time
constraints and {imited area coverage of the national trunk road network where poten-

' tial disaster spots have been identified. Countermeasures were investigated on the same

basis and were recommended, where appropriate. In view of the fact that the natural
conditions in the Philippines are generally more stern than that in Japan, it is recom-
mended that a disaster prevention system and technology be developed, using the
experience and findings of the Study as a basis in achieving {1} compilation and accu-
mulation of systematic disaster records, {2) the identification of potential disaster
spots and the assessment of potential disaster intensity, (3} the formulation of guide-
lines for periodic monitoring of road disaster areas, and {4) the development of count-
orimeasures using focaily available materials,



2.1

2.2

IMPLEMENTATION OF THREE ROAD SECTIONS

EARLY IMPLEMENTATION

It is recommended that disaster prevention projects be implemented as soon possible
on the three road sections subjected to Feasib'iiity' Study. Any delay in the project
implementation will just increase the disaster potential and will compound the serious-
ness of the existing condition which inevitably may result in more expensive restoration
works and longer traffic shutdown, thereby, further incurring greater costs to the
economy. :

_ IMPLEMENTATION SCHEDULE AND INVESTMENT PROGRAM

Assuming the simultanecus implementation of projects on the three road sections,
recommended project implementation schedule and annual - financial investment
program are as shown in Table-D. Also presented is the foreign exchange component -
portion which has been assumed to be financed with external assistance from a foreign
country or an international financiat institution.

TABLED IMPLEMENTATION SCHEDULE

1984 | 1985 | 1986 | 1987 | 1088 | 1988 | 1990

Feasibility Study {This Study) —

Financing Arrangement for implementa-
tion

[ SRR

‘Detailed Engineering Study {15 manths)

; L
| o
1 1
] [}
| | 3 :
“Tender {6 months} ! ! !
' . e + -
Construction (36 months) H ! ! _ [
- ] St U DO
Construction Sypervision {36 months) ' | : w
1 E _I__,,_L i -l __r__|_. 1
Foreign - 1.47 13.20 10,66 | 7385 .| 84.39-| 4219
Component (1.70} - | (16.09}. | (13.69) (101.1_8} (12281} (64.92)
Fi tal Requs T : - -
_"Efcr:c'g o fgg;iﬁi:“ Local and Tax | 0.79 712 | 6727 | 4700 | 3.71 | 2686 .
~Clober Component {t.08) | (10.52) | {1058} | (79.54) |{ 97.25) | (52.04}
Unit: Million Pesos g 5 :
TOTAL _ 226 | 2032.| 17.27 | 12085 | 138.10 | 69.05
(2.76) | (26.61) | (24.28} |(180.72} |{219.86) [{116.96)

Note : Figurein { ) shows financial requirement in current price.












1.1

HI SUMMARY
IDENTIFICATION OF PRIORITY SECTIONS
THE PROJECT ROADS

Maharlika nghwav

The Maharllka Highway is undoubtedly the most lmportant trunk line in the country's
highway network linking the four major islands of Luzon, Samar, Layte and Mindanao.
This artery extends as long as 2100 km starting from the province of Cagayan {Luzon)
and ends in the City of Davao in the island of Mindanao. The Study, however covered
only the Cagayan-Leyte Section, approximately 1,630 kms of the whole strech.

The Highway is generally concrete paved with 2 lanes —6.7 m wide with 2 to 2.5 m
shoulders each side. It almost passes along the steep mountainous terrain in Dalton
Pass, Lucena and Camarines sections Wwhere it runs parallel to the fractured zone of the
main Philippine Fault which was . |dent|f|ed as the main cause of large-scale slope
failures.

The Htghway plays an tmportant role in the overall highway transport system of the
country, more inevitably in these regions where there are no alternative routes such
as in Cagayan Valley, Bicol, Samar and Leyte.

Roads leading to Baguio

Baguio Clty is located about 300 kilometers North ‘of Manila in a plateau with an
elevation of 1500 m above sea level. Favoured by its cool climate, the city is famous as
a tourist spot and regarded as the summer capitai of the country. Leading 1o City are
the Kennon, Naguilian and Agoo-Baguio Roads all branching off from Manila North
Road at different points.

Kennon Road provides the nearest and shortest route to Baguio City from Manila,
It has a total length of 34 km with 2 lanes asphait pavament of 6.m wide with 0.5
to 1.0 m shoulders, The route runs alongside the Bued River in a winding alignment
and stitching the stéep mountainous terrain ‘owing to the curved alingment and the
sharp profile of the road. The slopes are composed of rocks such as conglomerate,
andesite, dearite and the like. -

Naguitian Road is the northernmost among thé three access roads to Baguio City from
Metro Manila. tt has a total length of 47 km with poorly asphalted 2 lanes of 6 m wide
and narrow shoulders. This road proceeds from the town of Bauang in rolling area for
about 17 km and proceeds towerds Baguio city through the steep mountainous terrain.
The slopes are observed to be generally made up of sandstone shale tuff and the like.

Agoo-Baguia ‘Road is located in between the two above mentioned roads having a
lengthof 49 km with newly concreted pavement of 6.7 m in width and 2.0 to 2.5 m
shoulders. About 36 km in Baguio side are generally steep mountainous sections, The
slopes are mainly composed of strongly weathered mudstone, conglomerate, tuff and
the like. Figure 1—1 shows presnat traffic volume of the Project Roads. Geology,
topography and climate of the Study Area are presented in Figure 1-2.
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1.2

IDENTIFICATION OF ROAD DISASTERS

Types of Road Disasters

Roead disasters are classified into five types baseci Qen‘erally on the shapes of failures

which were assessed thru visual inspection as shown in Figure 1-3.

jdentification of Disaster Potential Spots

Disaster potential spots were qenerally identified thru actual field investigation con-
sidering the following items.

- Height and gradient of slope
- Types of rocks _

- Couditions of weathering, ¢racks, joints and faults
- Thickness and compactness of topsoil

- Degree of water saturation of slope
- Existence of seepage water

- Influence of force of waves from sea or stream
- Evidence and scale of past disaster '

Each spot investigated was ranked into three categories, Category A {Heavy), Category
B (Medium} and Category C (Light) considering the above items and giving emphasis
on the impact of the disaster on traffic. The criteria adopted in determining the disaster
potential are shown in Table 1--1.

TABLE 1-1

CRITERIA FOR DISASTER POTENTIAL

IMPACT

Type of Disaster

Cut Siope Failture,
Landslide, Debris
- Flow, etc.

Rack Fall

Embankment Slope
Failure

Category A

[Heavy)
{Urdent countermeasure
is required}

® Failure or moved material
may cover full lanes of
pavement, Expected to
be closed to traffic.

# Failen materials may cover
full kanes or large sized
rocks {more than 50 cm}
may fall to part of car-

. riageway.

* Pavemnent structure
may collapse.

Category B

{Medium)
{Urgent countermeasure
is required)

® Failure of moved materials
may cover about one lane.

® Fallen materials with size
of less than 50 cm may
cover about one tane.

® Shoulder may fully
coliapse,

Category C-

{Light)
{MNo urgent counter-
measure is required.

® Failure or moved materiafs
may not extend to car-
riageway.

# Fallen materials may not
extend to carriageway.

* Shoulder may partially
coltlapss.

12—
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Figure 1

Figure 2

Figure 3 b}

-/‘;:-'_- ot Soil, tuff, etc.

Road Disaster is classified into the
following five (5) types.

1.

.Cut_.SIo'pe Failure

This type is sub-classified into
surface and deep failures. Causes
of the former are erosion, weather-
ing and structural weakness. The
latter is. classified into scouring,
rotational and translational failure,
Figures 1 (a) and (b) show a

- surface failure due to erosion,

while {c) and (d} show a deep
failure due to scouring.

Embankment Failure

This type is sub-classified into
surface failure due to erosion and
deep failure due to scouring and
saturation. Figures {a) and (b)
show a deep failure due to scour-
ing.

Fall

This type is sub-divided into rock
and debris falls. Figures 3 (a) and
{b} show rock and debris falls,
respectively. :

Landslide

This type is sub-classified into
rock and soil landslides. Figures 4
{a} and (b} show a scil landslide.

Debris Flow

Debris flow is sub-classified into
debris and mudflow. Figures 5
{a} and (b} show a debris flow.

CONCEPTIONAL ILLUSTRATION OF FAILURES

— 13—



Summary of Road Disasters

- There are

a total of 545 disaster spots identified along the project roads of which

390 are along the Cagayan to Leyte section of the Maharlika Highway and 155 disaster
spots along the three roads leading to Baguio City (Kennon = 48; Agoo-Baguio = 84;

Naguilian =

23).

Distribution of the disaster spots by road sections and types are shows in Figure

1--4 below.

MAHARLIKA
HIGHWAY

KENNON ROAD
AGOO- BAGUIO ROAD

NAGUILIAN ROAD -

FIGURE 1-4

- REGION T B2\
REGION II N e |

REGION IV 7

H Juae

REGION Y. SS9

L REGION ¥ /f/ NN

DISASTER SPOTS BY REGION, TYPE AND POTENTIAL

— 14 -



1.3

DESCRIPTION OF IDENTIFIED DISASTER SPOTS

Of the 645 disaster spots observed along the project roads, cut slope failure is more
prevalent with 265 spots or 49 percent of the total, followed by fall with 153 spots or
28 percent_, embankment slope failure wrt_h 90 spots or 17 percent and debris flow,
tandslide, and others representing § percent.

Cut Siope Failure

This type of failure is predominant in. all mountainous sections, specifically in: i}
Dalton Pass- section 'in Nueva Vizcaya ii} Agoo-Baguio road: iii)- Mahaplag-Sogod
section in Southern Leyte and iv}) Sta. Elena-Daet section in Camarines Norte. Large-
scale failures were recognlzed in i) and iti}. '

The average scale of cut slope fanlures have occurred in all types of rocks It is no

exaggeration to mention that the cause of these failures is water. The water flowing
down on the surface of the slope has created erosion and socuring. On the other hand,
the large-scale failure observed in sections i} and iii) may be due to the fractured zone
of Philippine Fault. ' ' '

As predicted, the failures could not have been prevented because of the fotlowing
def:caencnes '

- No dramage factlities to prevent erosion and scouring due to heavy rain.
- ‘No berms on high slopes to ease velocity of surface water.
- No slope protection by vegetation and the like.

Embankment Slope Failure

This type of failure was also widely observed along the project roads, especially at the
spots with the following topographical conditions: i) spot inside the curve with the
steep gradient, ii)-sections along sea coast and river and iii) approach to bridges.

Embankment failures were generally attributed to scouring due to rains. Therefore,
the failure frequently occurred for the following reasons.

- Inadequate drainage facilities in terms of number and capacity
- {nadequate connection and protection at the outlet of cross drain facilities
- Ne or inefficient protection of siopes

Fall

Falls were predominan'ﬂy observed in the section along Kennon Road. Agoo-Baguio
Road, and the two sections between San lsidro and Calbayog in Samar and between
Mahaplag and Sogod in Leyte.

This type of failure arises mainly at the portion with developed open cracks and at
the open boundaries of different types of rocks on slopes. These slopes are composed
of debris, diorite, andesite, sandstone and the like." The size of fallen rocks varies
from 2.0 to 0.5 meters in diameter, but the biggest is about 3 m in the section along
Agoo-Baguio Road.

The deficiencies which may have caused the failure are similar to those mentioned in
“eut slope failure” of this section.
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Landslide

Landslides are observed only in ten spots, Among these, largescale failures were noted
in four spots; at Diadi along Dalton Pass section, along Kennon Road near Baguio City
and near Layong Bridge and Libagon along the Mahaplag-Sogod section in Southern
Leyte,

The deposited earth on bedrocks such as sandstone, tuff and mudstone can easily
stide with rising of groundwater level during heavy rains.

The main causes of these failures are attributed to the following:

- No drainage facilities to prevent seepage of water
- No remedial facilities such as horizontal drain holes
- No proper consideration in design such as removal of earth or counter weight.

Debris Flow

Debris flows were identified mainly along the Dalton Pass section. The largest debris
tlow occurred during typhoon Aring in 1980, causing extensive destruction to property
and death to many people.

Ordinary type of debris flow comes from small torrents in the mountains where the
geoiogy consists mainly of transfigured granite by weathering.

No countermeasures such as consolidation work and sabo dam were observed.
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RECORDS OF ROAD DISASTER AND RESTORATION WORK

Road Disaster Record

The project roads were often reported elosed to traffic due to disasters occurring
during typhoons and heavy rains. Records of major traffic interruptions at Dalton Pass
Section during and Mahaplag-Sogod Section aiong Maharlika Highway and at Kennon
Road are summarized in Table 1—-2.

- TABLE 12 MAJOR ROAD DISASTER AT SELECTED SECTIONS

Duration of Traffic

Section Year .Name of Typhoon Date of Oceurance Interruption
1976 Didang May 1525 30 days
Dalton Pass 1978 Kading Oct. 25-27 7 days
Section 1980  Nitang/Osang July 1827 7 days
1980  Aring Nov. 1- 7 29 days
1981 Anding Mov. 21-27 7 days
1979 Karing May 10-16 30 days
Mahaplag- 1980 Heavy Rain © Dec. 10—Jan. 26 90 days
Sogod Section 1981 Heavy Rain Nov. 23-Dec.3 60 days
1982 Bising March 22--29 60 days
1974 Susang Oct. 812 : 21 days
1979 Ising-Mameng July  29—Aug. 16 120 days
Kennon Road .
1980 Nitang/Osang July  18-27 135 days
1981 Rubing Sept. 1521 14 days

Source: District/City Engineering Offices

Present Restoration Work

Application of a full-scale countermeasures to prevent slope failures has not yet been
effected along the project roads. If at all, only small scale temporary countermeasures
are being applied along the disaster spots. More often only remedial works and quick
restoration of the damaged sections are being resorted to.

The sediments and debris deposited on the road surface are removed some time after
the occurrence of slope failures. in many spots, stone masonry.is widely adopted as a
remedial measure of embankment slope protection. However, these are constructed
structurally weak which can anly withstand very small lateral pressure.
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1.5

SELECTION OF FEASIBILITY STUDY SECTIONS

Ranking of Sections

The project roads were divided into 24 sections of which 21 are within the Maharlika
Highway and the three roads leading to Baguio were considered each a section. Each
section was evaluated in terms of its disaster potential and importance.

- The disaster potential of each section was evaluated based on the high con-
centration of potential failures within. The degree of concentration. has been
expressed at the disaster spot density derived with the following relationships
shown below.

Total Length of Spofs with High

Disaster Spot Density: _  pjgaster Potential (Category A and B)
of Each Section (o } s

Section Length

The sections were ranked A, B and C using the following criteria.

Rank A : 30wm/km=a
Rank B : b5 m/km=a<30 m/km
Rank C : o< &5m/km

The importance of each section was assessed based on traffic volume and the
quality of traffic with the same weight. The quality of traffic was assessed on '
three factors: commercial commodities, basic food and other consumption
cornmodities, and passenger flow.

- The results of the evaluation based on disaster potential and the importance
of road were integrated giving the higher weight to the former. The disaster
spot density and importance of road of each section is illustrated in Figure 1—5.

Final Selection

Six sections ranked as the first priority were further studied in consideration of other
factors such as the availability of detour road, constraints during implementation of
the project and the characteristics of each section. '

Finally, the following three links were identified as the subjects for the Feasibility
Study. '

Aritao-San Jose {Dalton Pass Section)
Mahaplag-Sogod {Leyte)
Kennon Road
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2.1

FEASIBILITY STUDY OF SELECTED SECTIONS

ROLES OF SELECTED SECTIONS

Dalton Pa:.s Sectlon

The only road connecting Cagayan Valley with N’ietro Mamla ts the Maharlika Haghway
The Dalton Pass Section of the Maharlika nghway is located at the gateway to the
Cagayan Valley Region whose influence area extends to Aparri in the northern tip of
Luzon islandand to Metro thla in the south. The road transport hasan overwhelmlng
share of 99% of total tlansport demand in the Cagayan Valley corridor where the main
traffic generatmg sources are located at liagan -in the provmce of Isabela, Bayombong
in Nueva Vizcaya and Tuguegarao i in Cagayan. '

Mahaplag-SogodHSection

The key section along the Maharlika Highway Which links Southern Leyte and Tacloban
City, the center of Region VIII, with the shortest access i the Mahaplag-Sogod Section.
The direct Leyte Island. However, upon operation of the ferry service between Leyte
and Minadanao islands which is expected to start in 1984, the influence area will
expand further to Mindanao.  The’ said ferry service will finally realize the linkage of
the four major |siands in the Philippines by vehicle traffic by way of the Maharlika
Highway. This section is one of the critical sections to be improved to ensure the
continuity of the Mahar_lnka Highway and in view of road disaster potentials inherent
to it. ' -

Kennon Ro:éa

Bagmo City, Iargely depending on the tourism industry, Vegetable production and
education center north of Manila has strong linkage ‘with Metro Manila in the aspects.
The shortest access is provided by Kennon Road which serves approx:mately 98 percent
of traffic generated south of Baguio City. It has a long stretch of influence area extend-
ing to 310 kilometers in length. Traffic on it is mainly composed of inter-regional
trips'énd commuting trips. Fhus, Kennon Road has two functions; one as an inter-

‘regional trunk road and two, as a local road.
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2.2

FUTURE TRAFFIC

Dalton Pass Section

Present 1983 traffic passing this section is about 2120 vehicles per day with the

‘predominant share of 50% of truck traffic. With an anticipated annual average growth

rate of 5.3%, the traffic volume will be 8,500 veh/day in the year 2010, of which truck
traffic will share 44%, reaching nearly the traffic capacity of the road section. The
Philippines is predicted to suffer staggered economic development in 1980s, but will
achieve sustained economic growth in the 1990s. Reffecting such economic develop-
ment trend, traffic growth rate in 1990s will, therefore, slightly higher than that in
1980s. : :

Backed up by the vast agro-timber resources of the Cagayan Valley Region, guite large
volume of commodities {8,200 tons/day) is transported through the section. Owing
to extensive efforts to develop the region by such projects as the Cagayan Integrated
Rural Development Project, volume of commodities carried through the Section will
be 26,400 tons/day {or 3.2 times of the present volume) in the year 2010.

Mahaplag-Sogod Section

Present traffic volums is quite low at 134 veh/day partly due to the deteriorating road
condition hrought about by the recent disasters which have occurred in the section.
Nevertheless, considering the socio-economic ‘development potentials of the area
served, including the impact of the ferry service between Leyte and Mindanao islands
which will be operational in 1984, high traffic growth rate of 8.8% per annum is
forecasted between 1983 and the year 2010. This will mean that the traffic volume
will reach 1,300 veh/day in the year 2010.

Kennon Boad

Kennon Road has present {1983} traffic of an average volume of 1,815 vehicles per
day. This is anticipated to increase at an average annual growth rate of 5.7%. By the
year 2010, the traffic would have increased to 8,100 vehicles per day. Due to the
limited geometric standards of the section characterized_with narrow roadway and
steep grades, its traffic capacity is lower than a standard 2—lane road. That traffic
voiume of 8,100 veh/day will be almost the maximum traffic volume it will be able
to accommodate. '

Volume of commodity flow was 1,100 tons/day in 1983 and will be 5,100 tons/day
in the year 2010.
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2.3

EXISTING CONDITIONS OF ROAD DISASTER

Dalton Pass Section

“After the improvement of the section in 1975, two large scale road disasters ocecu rred.
. One in 1976 and the other in 1980 caused by typhoons “Didang” and “Aring”,, re-

spectively. During these periods, substantial damages on the section were attributed
to cut slope. failures and embankment failures, resulting in interrupted traffic for
quite sometimes. From there on, small scale of road disasters occurred every year,
disrupting traffic for 3 to 7 days.

The middle portion .of the section passes through rugged and mountainous terrain
with steep slopes on both sides of a roadway. The remaining portion runs along the
Digdig River or Sta. Fe River with steep slopes and winding alignment.

Of the total of 73 spots evaluated as disaster potential category A or B, cut slope
failure is dominant with 39 spot, followed by debris flow with 14 spots and embank-
ment slope failure with 13 spots.

Qccurrence of a large number of cut slope failures is mainly due to strongly weathered
and fractured rocks.

The evidence of a large scale debris flow was observed at kms 221 + 500. In 1980
during typhoon “Aring”, many lives of nearby residents were lost. Other spots are
small in scale, but likewise often interrupt traffic after every heavy rain.

A large scale of embankment slope fainiures are mainly due to scouring caused by the
strong stream flow of Digdig River or Sta. Fe River. In some spots, the embankment
as well as the pavermnent are being washed out.

Méhaplag-Sogod Section

Since the opening of the section in 1978, months long traffic interruptions have

-occurred at least 5 times already, mainly due to continuous heavy rains and typhoons.

The majority of slopes are still in unstable and the scale of failures are predicted to
become bigger year by year, if no countermeasures are adopted.

The section about 16 kms north of Mahaplag is in flat and rolling terrain and runs
along Layag River. The remaining section of about 20 kms is in steep mountainous
terrain.

Of the total of 40 spots evaluated as disaster potential category A or B, 19 spots
were identified as cut slope failure, 14 as embankment siope failure and 3 as landslides.

Rocks along the section are mainly andesite, tuff and sandstone which are fractured
by the effect of the Philippine Fault. Therefore, these are easily eroded or scoured by
surface water flowing down the slope during heavy rains.

The largest scale of cut slope failure exists at kms 1010 + 700 where the height of
the slope is about 100 meters and deep gully valleys caused by scouring are observed
on the slope. Large mass of soil falls down from the slope directly on to the road
almost everytime during heavy rains causing the interruption of traffic.
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Large scale embankment slope faillures are also observed because the route is con-
structed along a deep valley. Scouring by surface water concentrated on the road
surface have been the main cause of embankment slope failures in the section.

There are three spots of landslide noted. The main cause of the landslide in these spots
is high groundwater level, At kms 1004 + 950 the slope continues to move causing
upheaval of the road-surface.

Kennon Road

Disaster along this road must have occurred many times during the last 47 vears since
its completion in 1937. However, no disaster records are available until two farge scale
disaster occurred in 1979 and 1980 when the road was closed to traffic for long
periods. These disasters were caused by the damming up of Bued River caused by
natural slope failure of the mountain on one side of the river. Apart from this special
case, disasters do occur in other spots at an average of two times a year causing traffic
interruption for one to three weeks.

About 30 kms from the town of Rosaric where it starts, the road follows the generally
mountainous terrain along the Bued river, then ¢limbs up the mountain to Baguio City
with steep gradients and many hairpin curves.

Of the total of 46 spots recorded, rock falls ére dominant in 31 spots, followed with 9
spots of embankment slope fainlure and b spots with cut slope failure.

Rocks along the section are mainly conglomerate, limestone, andesite, and diorite.
Since these are relatively hard with many open cracks. falls occur in many cut slopes.

The embankment slope failures are mainly due to scouring caused by Bued river and
surface water concentrated from the road surface and the cut slope. A large scale of
embankment slope failure which occurred at kms 227 + 500 in Qugust 1983 is mainly
due to the fill material being saturated by seepage water.

A large scale of landslide exists near the end point of the road in Baguio City. It is
said setting is at the rate of about 10 cm every year.
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RECOMMENDED COUNTERMEASURES

Number of Designed Spots

As a general rule, preliminary design of the countermeasures was carried out only in
spots classified under disaster potential categories A and B,

The number of spots where disaster countermeasure designed are listed in Table 2—1.

TABLE 2-1  NUMBER OF DESIGNED SPOTS

Section
Type of Disaster

Datian Pass Mahaplag—Sogod ‘Kennon Reoad Total
Cut Slope Failure 39 19 5 63
En}bankment Slope 13 14 9 36
Failure
Fall (§] 2 31 39
Landslide - 3 1 4
Debris Flow 14 1 - . 15
Others 1 H - 2
TOTAL 73 40 46 159

Selection of Countermeasures

Various countermeasures commonly adopted in other countries have been studied in
accordance with the types and the causes of disaster. These were closely examined with
regard to effectiveness and practicability in this country. Various countermeasures
are presented in the attached tables. '

The countermeasures were selected in due consideration of geology, topography,
surface water, groundwater and other conditions of each disaster spot. In addition 1o
these local conditions, the following considerations were paid in the selection of

countermsasures;
- introduction of new {echnology on diéaster prevention
Minimatl traffic obstruction during construction
- Harmony with the envirenment

- Minimal maintenance work
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Table 2-2 shows the number of countermeasures by section and type of disaster in
relation with type of countermeasure adopted in the preliminary design.

TABLE 2-2 TYPES AND NUMBER .OF COUNTERMEASURES

— Na. of countermesures Ly seclion Mo. of counterineasures by 1ypa of sisaster
o . Dallan"wiﬁi\onlogk- - .,SF: . ,7 T 7 TOTAL
Typvol — o Segait  Fanan “of  YOF oE 18 0.f o.F 159 sols
T Seciion Seclinn - 63 spols 36 spol. 39 spots 4 spols 15 spols 2 spuls
Countermeasires o ___\“‘-., 3 spots 40 spals 4G spols o
EARTH AEMOVALIRE-CUTTING az 22 a6 (4] a8 2 a ] 95
WORK . el e T
AE-FILLING{COUNTER-
o T R 13 15 5 1 0 0 1 1 o 33
DRANAGE SURFACE DRAINAGE 37 20 11 10 20 6 2 a 0 "w
WORK CACE ST i o T - T
SUBSURFACE
DRAINAGE __!_! o _I?u e 4 2 28 ° 2 4] 0 32
PROTECTION 3 23 1 32 13 aQ 2 [}] D
WOns PPN B PR P [ S
SPAAYING L 8] : 8 14 27 9 14 0 [ 4]
concreTEcn 0 a 13 8 4 o 0 a
PITCHING g 1 0 [i] 9 % o o 1
CATCH WORK J 3 22 1. _ (4] 27 Q ] L]
STAYCTURAL | ¢ MASONRY 8 5 3 o Ed 0 Q 1] 2
WORK | SaAvITY TYPE 2 1 4 1 5 a [ 2 [
SUPPORTED TYPE 1 1 3 1] 4 1 [ 0 o
GABION
RETAINING WALL ! 8 2 o # e 2 o ° 1
ANCHORING O 1 3 1 2z 1 ] ] i} L
PILING o L) [+] [} [} 1 1] 1] 1
TORRENT STCNE PITCHING
WORK WATERWAY 13 ¢ ¢ ° ° 14 ° 5
GABIGN
FOOT PROTECTION 2 ! ! ! 9 0 ° 1 ° 1"
CONCRAETE SARO DAM (3] [ [¢] [ 0 0 Q n [ 1
CULVERT 1 [ 2 E ) 2 2 o 4 2 10
TOTAL 215 143 (4] 181 t55 93 12 33 5 479
Type af Disaster
C--S,F,DF Cuy Sfope Surlace Falure, Desp Failure LS  Landstide
E-S5. F, D.F Embarkment Sfope Surface Falkure, Deep Fatkure D.F Debris Flow
C-F Cut Slope Reck Call O.F  Owerfiow



Typical Countermeasures

The following are typical countermeasures adopted.

Surface drain : Major cause of cut slope and embankment slope failures is surface
water. Varjous kinds of ditches were applied in many sections. A side ditch is speci-
fically planned for almost the whole section in Dalton Pass and Mahaplag-Sogod

Sections.

TOP SLOPE DITCH TP SLOFE DHTCH

BEAM DITCH —,
SIDE DITCH —\

COMBINATION OF DITCHES

HEHM DITCH \

VERTICAL DITCH

Subsurface drain : Horizontal drain holes were mainly applied for the spots of cut

horizonta! drain holes were provided in the fill body to drain out seepage water from

the ground.

PERMEABLE LAYER

HORIZONTAL DRAIN HOLE 7\
GITCH ——\

——-—— IMPERMEARLE LAYER

——

Re-cutting : Although re-cutting is one of appropriate countermeasures to ensure
stability of cut slope with steep gradient, a large amount of excavation may disrupt
traffic during the re-cutting. The application of re-cutting was avoided as much as
possible, when traffic is anticipated to be greatly disturbed.
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Slope protection : Except on slopes made out hard rock not susceptible to erosion
and scouring, slope protection works were generally applied for all kinds of slope.
Slope protection with vegetation works are applied for the slopes with soil and weath-
ered rocks where vegetation can grow. For other slopes, concrete spraymg, concrete
pitching, stone pitching, concrete crib, ete. were applied.

MUQ-UIKE SEED AND
FERTILIZED EARTH
SPRAYED TO WHOLE —
SURFACE

CONCRETE SPRAY

WIRE NET

ASPHALT EMULSION
SPRAYED TO WHOLE

SURFACE ANCIHOR PIN
WEEP HOLE 040mmm
SEED MUD SPRAYING 300 BASE CONCRETE
CONCRETE SPRAYING
Structural Work  : For steep and unstable cut and embankment slopes where

the slope gradlent can not be improved, such structures as stone masonry, gravity
type retaining wall, cast-in-place concrete ¢rib with P.C. anchor, which can resist
lateral earth pressure, were applied.

ROWY — CONCRETE WALL

L

2000

ANCHOR BAR ol6mm

g \ ANCHORAGE
'——_rcé"_& e PRESTRESSING STRAND

CONCRETE BASE

ANCHOR BOLT o26mm

CASTIN-PLACE CONCRETE CRIB

Sabo Darn @ This type of countermeasures in relation to waterway, was applied to
prevent debris flow from spreading on road surface.

SABG DAM

ROCK
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2.5

PROJECT COST

The project costs were estimated based on the unit cost analysis in October 1983
prices. The aggregate total cost of the three sections was estimated at 367.9 million
pesos, of which foreign currency component amounts to 226.7 million pesos {or 61%)
and local currency component including taxes to 142.2 million pesos (or 39%).

Construction cost of Dalton Pass Section was estimated at 157.42 million pesos,
Mahaplag-Segod Section at 81.20 million pesos and Kennon Road at 84.07 million
pesos.

The cost for detailed engineering and construction supervision services were estimated
respectively to be 7% of the construction cost. {See Table 2—3)

TABLE 2-3 PROJECT COST

Unit: Million Pesos

Cctober 1983 Price Current Price?/
Foreign Local/Tax Total Foreign Local/Tax Total
ge‘f_‘“e‘* . 14.67 7.01 2258 17.79 11.58 29.37
ngineering
g"”-“t“ﬂ?“"“ 14.67 7.91 22 58 19.58 16.65 35.43
upervision
Constructiont/ )
Dalton Pass 93.98 63.44 167.42 135.46 112.16 24761
Section
Mahaplag-Sogod 49.37 3183 81.20 71.07 56.36 127.43
Section
Kennon Road 5296 31.11 84.07 76.09 55.26 131.35
Sub-Total * 196.31 126.38 322 .69 282.62 223.77 5ﬂ6.39
TOTAL 295,65 142.20 367.85 320.19 251.00 571.19

1 Includes 10% physical contingency
2/ 1983 prices are escalated
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2.6

1}

PROJECT EVALUATION

The viability of the projects was evaluated mainly from the viewpoints of economic,
technical and financial viability but considering as well in the final analysis the various
socio-economic impacts contributed by the project,

Quantifiable benefits were mainly derived from savings on reduced- vehicle operation
costs, traffic efficiency and from construction and restoration related costs savings,
as discussed briefly below, The assessment of the unquantifiable benefits from the
projects is discussed under the Socio-economic Impact Evaluation.

Economic Evaluation

The economic viability of the project was evaluated on the basis of the {ollowing
quantified benefits/savings:

Project Cantribution Quantified Benefits

.

No traffic interruption * Savings in detour cost

* Savings in commadity opportunity cost

tmproved vehicle running condition + Savings in traffic accident cost

+ Savings in travel time cost

No restoration work * Savings in restoration cost

Savings in detour cost

Savings in detour cost were estimated based on assessments of the kinds of detour
trips, detour lenghts, duration of traffic interruption, future traffic volume and
basic vehicle operation costs.

Savings in commodity opportunity cost

Interruption of cargo truck trips results in economic losses. However, in anticipa-
tion of possible traffic interruption during the typhoon season, additional com-
modity reserves or stocks are maintained to ensure adequate supply for normal
operation of factories, stores, etc. In such a case; the commodities lose these

opportunity cost.

This benefit was considered only for the Dalton Pass Section as basic commodities
were found being reserved for the typhoon season period in the Cagayan Valley

region,.
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Savings in tratfic accident cost

Based on the traffic accident records, the number of traffic accidents caused by
road disaster was estimated. The unit cost of traffic accident suggested in the
“Highway Planning Manual’’ of MPWH was up-dated and used to estimate this
benefit. :

Savings in trave! time cost

Even after urgent restoration work to make a road passabie, one-lane traffic
operation remains and road surface as well remains in bad condition. Under
such circumstances, drivers tend to reduce speed, resulting in loss of travel time.
These benefits were estimated based on travel time results and in relation with
duration of restaration work,

Savings in restoration cost

Based on the predicted scale of damage by a large typhoon and a typhoon attack
pattern, average annual cost for restoration work was estimated. Estimated costs
were compared with previous Governinent expenditures on restoration works
of similar situations.

A 20-year project life was assumed in the analysis. The results of the cost-benefit
analysis and sensitivity analysis are presented in Table 2-4.

TABLE 2-4 RESULTS OF ECONOMIC ANALYSIS

IRR {%)
Dalton Pass i’\fagaptaé; Kennon
Section g 0g0 Road
ection
Best Estimate Case 18.7 14.4 16.6
(cC;sste: 210 %) | 225 17.7 20.1
uy
rs Case — 2
% [Cost + 20 %) 16.0 12.0 14.0
<
= Case — 3
< (Benefit + 20 %) 7ns 174 19.4
>.
= . Case -4
> {Benefit — 20 %) 15.4 11.b 134
I__
W Case — 5
£ (Cost — 20 %, Benefit + 20 %) 26.0 20.7 23.3
w
Case — 8 129 9.3 1.1

{Cost + 20 %, Benefit — 20%)
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2)

Financial Evaluation

The maximum budget allocation for the local cost component in a single foreign
assisted project in 1983 was 253 miltion pesos equivalent to about 1/12 of the total
budget for construction/improvement of national roads. In the 5—year (1983—1987)
highway investment program of the country the ratio of the possible allocation for the
local cost component in a single project to that of the total yearly budget is estimated
at 1/15, 1/25 and 1/40 for high, medium and low assumptions respectively. The
medium assumption of 1/25 is, however, taken as the most realistic.

The maximum local fundings requirement of the Project with the six-year implemen-
tation period {1985--1990) is estimated to occur in 1989 at 97.3 miilion pesos in
current prices which almost equivalent to the estimated possible amount of local
budget allocation under the medium assumption.

TABLE 25 POSSIBLE AMOUNT OF BUDGET ALLOCATION
— CURRENT PRICE —

Unit : Million Pesos

Possible’ Amount of Lacal Budget

Estimated Allocation To a Single Project Required
Year Budget from : . . investment
. 1/ Low Medium High .
Ma;or_ Roads= Assumption Assumption Assumption of the Project
1983 3,165 79 126 210 -
1984 231 58 92 1564 —
1985 2,137 53 85 142" 1.1
1986 2,255 b6 a0 150 105
1987 2,338 58 94 156 10.6
1988 2,398 60 - 986 - 160 79.5
1989 2,590 65 104 173 973

1990 2,660 67 106 177 52.0

1] MPWH Medium Term Infrastructure Program
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Socio-Economic Impacts

Benefits which could not be easily quantified but which have direct socio-economic
impact within the influence aréas were assessed for each project and are summarized
as project impacts. Generally, traffic interruption due to road disasters adversely
affects socio-economic activities in the influence areas of a section. These adverse
impacts of the “without project” case which are described hereunder will be alleviated

* ‘when the projects are implemented.

Dalton Pass Section

The total population in the influence area of the project is estimated about 2.2
million in 1983 and 3.7 million in 2010.

Transport of basic commadities for daily life consumption in the Cagayan Valley
Region amounting te 1,900 tons/day in 1983 can not be assured without the
project.

Intentional price increases, social uneasiness and unstable peace and order situation
could be induced due to inaccessibility to the region.

Transport of major products from Cagayan Valley Region to Metro- Manila can
not be assured under the present conditions of the section. Forty percent of the
demands of rice and logs/lumbers in Metro Manila are supplied from the region.

Traffic flow of 2,100 veh/day and commodity flow of 8,200 tons/day {both in
1983 volume} will be seriously interrupted during disasters.

An additional 300 to 400 kilometers in detour route will be needed to complete a
trip from Manila to Cagayan Valley and-vice versa. This detour trip will require
additional transport cost of 600 pesos for passenger vehicle.

The Manila North Road which is at present the only logical aiternative route, will
be congested for a stretch of about 680 kilometers in the year 2000 if traffic
diverts into this route.

Economic return from investments in other developmental projects such as the
Cagayan Integrated Rural Development Project will be hindered.

Overall economic development of the region will substantially slow down.

Mahaplag-Sogod Section

Without the project:

Wide areas extending about 150 kilometers will be affected including 306,000
persons in 1983 and 430,000 persons in the year 2010.

Transport of basic commodities for daily life consumption in Southern Leyte
of about 80 tons/day {1883} can not be assured.

Intentional price increase, social uneasiness and unstable peace and order situation
could be induced.

Medical services, educational and social amenities could be seriously affected.

— 34 ~



Disparity in per capita income between natiohal average and Southern Leyte will
be further widened. Per capita income of Southern Leyte is, at present, only a half
of the figure of the national average.

Effective use of ferry services between leyte and Mindanao will not be realized
resulting in the loss of economic returns of the ferry service project,
Kennon Road

Delivery of basic commodities for daily life consumption in Baguio-City estimated
at 700 tons/day (1983) will have to follow a longer route.

Community centered at Baguio City and extended along the road will be divided
into two. About 2,300 commuters and students will be stranded,.

Tourist ‘industry of Baguio City could substantially suffer some serious set backs
resulting to further economic loss.

Traffic flow of 1,800 veh/day and commeodity flow of 1,200 tons/day (both in
1983 volume) will be disturbed.

Naguilian Road and Manila North Road, an alternative route, wilt suffer traffic
congestion for a streich of about 100 kilometers, if Kennon Road is ciosed.

Productivity of Export Processing Zone in Baguio City could be affected drastical-
ly.

When all the three roads are damaged by a strong typhoon and closed to traffic,
Baguio City could be considered completely isolated.

4)  Overall Evaluation

Dalton Pass Section

The best estimate of the Internal Rate of Return (IRR) of the Project in the Dalton
Pass section is 18.7%. Resuilts of the sensitivity analysis performed show that
except_in the worst case {cost + 20%; benafit — 20%) the IRRs exceed 15% in all
cases.

The section have suffered destructive road damages twice in seven years, resulting
in traffic interruption for about a month, respectively. The section would suffer
the same again, if no measures are taken immediately, as it contains a large number
of spots with high disaster potential amouning to 73.

in the year 2010, 8,500 vehicles and 26,400 tons of commodities will be transported
daily through this section. Occurrence of a road disaster will seriously affect the
socioeconomic activities within the influence areas particutarly the Cagayan Valley
Region.

The Project will enhance the economic development resulting to increase produc-
tivity of which shares 2.8% at present in the overall GRDP of the country.’

tmplementation of disaster prevention work of this section is feasible as indicated by
its economic rate of return as weli in consideration with the various favorable impacts
on social and developmental activities which could be also induced by the project.
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Mahaplag-Sogod Section

The hest estimate of the |RR is 14.4%.

The extent of road disaster it this section which is now sericus will increase year
by year, if countermeasures are not implemented. Technical assessment suggest
that countermeasures for road disaster should be undertaken immediately, other-
wise, the section would be totally destroyed in the pear future,

The section will be critical to the efficient operation of the ferry service between
Leyté and Mindanao, which will be operational in 1984, as well as to effect the
linkage of vehicle traffic along four major islands in the country by way of the
Mabharlika Highway. '

Despite the marginal economic feasibility of the project in this section, it is, never-
theless, a project worthwhile undertaking considering its important role in the overall
highway system of the country and iis related socio-economic impact upon the direct
influence area, Furthermore, it is reiterated that the problems and potentialities of
disasters in the section are quite serious and to delay the implementation of the pro-
posed countermeasure works will only aggravate the situation that can only lead to
higher project costs and investment requirements later on.

Kennon Road
The best estimate of IR R of the project along the Kennon Road is 16.6%.

‘46 spots with high disaster potential concentrated causing traffic interruption for
one to three weeks every year. Even a smail scale road disaster greatly affects
traffic flow on the road due to narrow roadway and shoulders. Road users are
always exposed to danger of being hit by falling rocks and the like, resulting in
high incidence of traffic accidents caused by road disasters.

Baguio City must be provided with at least one reliable and all-weather access roads.
Kennon Road, the shortest route to link Baguio City and Metro Manila, should be
given top priority.

The project when realized, will substantially enhance the development of the
tourism industry, vegetable and other agricultural production, and the overall
socio-economic well-being of the population served.

The project .is feasible in terms of its economic rate of return and various favorable
impacts to the social and developmental activities in Baguio City and adjacent pro-
vinces.



2.7

PROJECT IMPLEMENTATION

Recommended implementation schedule and annual financial requirements broken
down into foreign and local currency components are presented in Figure 2--3.

FIGURE 2-3 JMPLEMENTATION SCHEDULE

Construction {36 months)

1984 1985 1986 1987 1988 1989 1980
F lity S {This } l : I ! ! i |
easibility Study is Study | 1 N 1
= I | ! | . |
T ¥ 1
Financing Arrangement for implementa- | 1 i ! : :
tion osey | ; ! ! !
b I 1
T T
| | |
Detailed Engineering Study {15 months) m I : I [
] ! I t
. - M - | ]
Tender {6 months) H : ! :
! : ' 1
1 |

Construction Supsrvision (36 months}

Forelgn B 147" 1 1320 | 1055 | 7385 | 84.30 | 42.19

Companent (170} 116,08 {{13.69) [(101.18) [(122.61) | (64.92)

Financial Requirement 1 | iv 079 | 712 | 872 | 4700 | 5371 | 2686

. acal an ax . . . R . K

— October 1983 Price — | 0 nent - 11.06) | (1052) | (10,59} | {79.54} {{ 97.25) | (52.04)
Unit : Million Pesos . . L

TOTAL B 226 | 2032 | 17.27 | 12085 | 138.10 | 69.05

(2.76} ; (26.81) | {74.28) {(180.72) [{219.86} ({116.95)

Note : Figurein { ) shows financial requirement in current price.
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GENERAL REVIEW OF DISASTER PREVENTION MEASURES -

In accordance with the implementing arrangement of the Study, a report entitled
“'An Approach on Road Disaster Prevention” was prepared. This report basically
consolidates the findings of the research works and assessments conducted along
the project roads in the course of the Study,

The emphasis of the review was given to the causes and problems on cut slope failures,
embankment slope failures, rack falls, landslides, debris flow. l.arge scale riparians and
sabo works were excluded.

This report is organized with the following five {5} parts.

PART | : GENERAL

PART I : IDENTIFICATION AND SURVEYS

PART HlI : DESIGN OF SLOPES AND SLOPE PROTECTION WORKS
PART IV : COUNTERMEASURES FOR ROAD DISASTERS

PART V : ADMINISTRATION AND MAINTENANCE

Road disasters are classified in accordance with their nature as described in Chapter
2 of PART | — CLASSIFICATION OF ROAD DISASTERS,

Potential of disaster spots are evaluated in accordance with the established rating
method, with some modifications whenever deemed necessary, discussed in Chapter
3 of PART Il — IDENTIFICATION OF ROAD DISASTERS.

The methodology of the surveys and analysis required for identified types of road
disaster are presented in Chapter 4 of PART Il — SURVEY FOR ROAD DISASTERS.

The outline of design of cut slope, embankment slope, drainage, protection works
and retaining wall, which are the most fundamental methods as countermeasures, are
discussed from Chapters 5 to @ of PART il — DESIGN OF SLOPES AND SLOPE
PROTECTION WORKS.

The types, the purpose and the application of countermeasures and the procedure in
selecting the most appropriate countermeasure for the different types of disaster are
discussed in Chapters 10 to 14 of PART IV — COUNTERMEASURES FOR EACH
TYPE OF DISASTERS. -

The recording of disaster and traffic control and information systemn during the oc-
curance of disaster are mentioned in Chapter 15 of PART V — ADMINISTRATION,.

Required maintenance works for road disasters including periodical and emergency
cases are covered in Chapter 16 of PART V — MAINTENANCE,
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1)

2)

3)

- 4)

IV PROPOSITON BASED ON FINDINGS

It should be realized that the effects of disaster along the roads, without exception,
are potential to be grave and severe if no protéction works or countermeasures are
adopted and can cause a lot of inconviniences or inflict substantial damages to lives
and property.,

Cognizant of the seriousness of the problems related to road disasters, it would thus
be logical at this point to consider ways and means not only in finding immediate
solutions, but perhaps in the longer term, a more systematic approach in considering
the soluiions to the problems. To do this several initial steps are suggested hereunder,

RECORD OF DISASTER

The records of heavy rain, typhoon, and calamity should be comprehensive and system-
atically compiled. These records can provide the basic engineering data to be analyzed
for the identification of disaster spots, the frequency of the occurrence of disaster,
and the selection of the appropriate countermeasures, The informations to be covered
are topography, geology, influence of water, cause and size of road disaster, precipita-
tion and the like. :

The format prepared in the study is recommended for this purpose.

INVESTIGATION OF DISASTER POTENTIAL SPOT

All spots where failures are likely to oceur should be identified and recorded by the
concerned agencies. The availability of the data will enable those concerned to prepare
and install appropriate warning signs at specific location for the information of the
road users. Moreover, with the availabitity of such records, the engineering approach
to the solution of the problem can be developed and corresponding preventive measures
can be formulated. :

TFhe check table used in the study is recommended for the purpose.

PROVISIONAL REMEDIAL MEASURE

The study shows that the main cause of road disaster is water and the simple measures
recommended 1o control water include;

provision of earth ditch _

- provision of drainage facilities for groundwater and spring water such as hori-
zontal drain hole and closed conduits

- utilization of gabion, whenever applicabie

ROAD ALIGNMENT

As mentioned in sections 1.3 and 2.2, the Maharlika Highway runs parallel to the
Philippine Fauit as a result of which large scale slope failures have occurred, the protec-
tion works needed are more extensive.

In the planning of new road alignment, a more comprehensive route study is suggested.
Alternative routes should be evaluated according to the road functions, costs and
extent of disaster control works.
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5)

DISASTERS BEYOND THE SCOPE OF HIGHWAY WORKS

Some spots along the existing roads are heavily damaged mainly due to meandering or
-alterating river channel, large scale debris flow, devastation of hillside caused by

mining activities, etc. Countermeasures to solve these problems normally involve
large scale riparian works, sabo dam, hillside works, etc., which are all bayond scope
of highway works, In such cases, it is recommended that coordination with various
sectors and/or agencies concerned be initiated as soon as possible to prevent further
damage. on the road section. For new highways, these probiems should be anticipated
and considered in the overall project implementation.
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BASIC INFORMATION OF THE PROJECT

NAME OF FEASIBII__IT-Y-STU.DY SECTIONS

- Dalton Pass Sebtion ......... PN e e .. 77.6 km

- Mahaplag-Sogod Section . . ... v v v e S a2 367 km

KennonRoad ....... ... oo e L0342 km
TOTAL

NUMBER OF DISASTER SPOTS

TABLE-A NUMBER OF DISASTER SPOTS .

148.4 km

Types of Disaster .

Cut Slope ~ Embankment .

" Debris

Se.c.tions Failure  Slope Failure .Fail : . Landslide  Flow 'Other§._' Total
‘Dalion'Pass 39 13 B - 14 P 73
Mahaptag- ' ' '

Sogod 19 14 2 3 1 1 40
Kennaon 5 g =31 1. 0 = o= 46 -
TOTAL | 63 36 39 4 15 2 159

INTERNAL RATE OF RETURN

TABLE-B IRR

Section [RR (%)

Dafton Pass .~ - 187
Mahaplag-Scgod : . - 144

Kennon - _ 166

Project Life: 20 Years

~ 51 -



4. ©  PROJECT COST

TABLE-C PROJECT COST

Unit: Million Pesos

October 1983 Price - Current Pr_ice :

Foreign ~ Lotal/Tax  Total ' . Foreign  Local/Tax  Total
Detailed : ' _ . .
Engineering 14.67 7.91 22.58 ) 17.79 11.58 29.37
Construction ' . :
Supervision 1467 7.91 22.58 19.58 15.65 3543
Construction _ : L
Dalton Pass 63.98 63.44 157.42 135.46 112.15 247.61
Section .
Ma!wapl_ag-Sogod ' ' o o _
Section 49.37 : 31.38 81.20 71.07 . 56.36 127.43
Kennon Road 5206 3111 8407 76.09 55.26 - 135.35
Sub-Total 196.31 - 12638 32269 28262 22377  506.39
Total - 22566 14220  367.85 . 32099 251.00  571.19
b, KRECOMMENDED JMPLEMENTATION SCHEDULE
TABLE-D IMPLEMENTATION SCHEDULE
X 1934:i 1985 | 1986 | 1987 ! 1988 | 1989 | 1990 ETOTALE
o - } 1 N A 1
. e . L 1 A [ o 1 1 T !
Feasibility Study (This Study) _ - ! ; 1:_& i ! : ! :'
_ — ¢t T t T ] T i
Financial Arrangement.for Implementation : w : : :I . j_ ' : : i
- - — - A = T 3 1
Detailed Engineering Study {15 Months} i : M : . ) ; : !
: ) ] k. ¢ 1 ' 1
' I 1 1 t i ] 1 ' 1
Tender (6 '
ender ( m_gnt!_-ls) ! ) | m 41__ o ' | '
. 1 i i I A SRR 1
Construction {36 months} 1 0 : . . ot
. ) - ) . - ! ? : 1, Lt I i
. X ) \ ) LI R : 1 ] Y
Construction Supervision {36 months) t v P b m I o
B ! f . e B AT ———
 Einanciol Requirement 1 FOTeion P— | 147 | 1320 ': ‘1085 | 7385 | 8439 4219 E 225.855
. 9 ; Componénent | i {170} :(16.09? ¢ 113.69) (1101.98) 11122.61) | 164.92) 1 (320.19):
—+ —t +— § r e -
o i LecalandTax | ! 079 | 792 | 672 | 4700 5371 | 7686 ! 142,20
nopmbg,igsg price . | Component i : {1.06) | (10.52) J]L 10.59) 1-179.54) ::97.25) ;W_¢5;_‘.o_4) ':(_251.00):
Unit: Million Pesos . 1 - 2l | 226 12032 | 17.27 {12085 [ 13810 | 69.05 1 35785
0 : |71 278) 1(2661) 1 (24.28) :(180.72]'1(219.86)1116.96):(571.19)I
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