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Table 1.1

Some Basic Development Indicators: ASEAN

Average Annual Average Annual
Population in population growth GNP per growth rate of GNP
1990 (million) rate: 1980-90 capita in 1990 per capita:
(percentage) (U.8. dollars) 1980-92
(percentage)
Singapore 3 22 11,160 6.5
Malaysia 18 2.6 2,230 4.0
Thialand 56 1.8 1,420 4.4
Philippines 6l 2.4 730 13
Indonesia 178 1.8 570 4.5

Source: World Bank, World Development Report 1992,
Table 1.2 Selected Indicators of Human Development : 1990

Country Mean Adult Real GNP Human
Life Yearsof Literacy Per Capita Devt
Expectancy Schooling Rate (US$) Index

{years) (percent)
Indonesia 6l.5 39 770 570 0.49¢6
Malaysia 70.1 53 784 2,32¢ 0.789
Philippines 64.2 64 89.7 730 0.600
Singapore 74.0 3.9 88.0 11,160 0.848
Thiutand 66.1 38 93.0 1,420 0.685

Source: UNDP, Human Development Report 1993.

Table 1.3 TYPHOON DAMAGE FOR THE PAST TEN YEARS
(IN MILLION PESOS)

Estimates Cost of Damage Calamity Fund
No. of No. of
Typhoons | Typhoons
Years | Entering | Affecting Total All Infrastructure Roads/Bridges
the PAR | the Country | Current 1994 Current 1994 |Current] §994 | Current| 1994
Price Price Price Price Price Price Price Price
1984 20 6 6,417.6| 13.650.20 19894 4,231.5) 1,219.3| 2.593.5] 2059 4379
1985 17 4 1,703.2] 3,595.5 204.4f 431.5 85.2 179.9] 226.6] 477.7
1986 2! 6 996.7] 2,088.1 299.0] 626.4] 18v%.4 396.8] 471.4f 987.6
1987 16 5 3,634.00 7.333.4 872.0] 1.759.7] 366.2 739.0F 325.6] 657.1
1988 20 5 8.675.6] 16,093.2] 1,224.9] 2,272.2] 589.1] 1,092.8] 2804 5201
1989 19 7 4,529.2] 7.609.1] 1,221.0] 2,051.3] 598.5] 1,005.5] 649.6] 1,090 8
1990 20 8 12,108.3f 18,053.5] 3,148.2] 4,694.0] 1,574.1] 2,347.0] 389.9 881.3
1991 19 G 4.760.2] 5,969.3] 1,237.7F 1,552.1] 618.8 776.0] 580.0] 7273
1992 16 7 5,067.0f 5827.11 1,3174] L.515.0] 658.7 757.5] 429.6 494.0
1993 32 10 16,276.4] 17,4157 4,231.9] 4,528.1{1,953.2] 2,080.9] 798 5] 854.4
Total 200 64 64,168 21 97,635.0] 15,745.9]23,661.7]7,852.00 11,977.714,356.9} 6,828.4
Avermge] 200 64 6.416.8| 9,763.5] 1,574.6] 2,366.2] 785.3| 1,197.8] 435.7] 682.8
NOTE: PAR - Philippine Arca of Responsiblity
Source:  Philippine Atmospherical Geophysical and Astronomical Services Administration (PAGASA)
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Table 1.4 Summary of Major Indicators

Annual TARGETS Annual
Indicators Average {Estimates Average
1987-1992) 1993 1994 1 1995 | 1996 | 1997 | 1998 | 1994-1998
L. INCOME AND EMPLOYEMENT/a
PER CAPITA GNP (In pesos, at 11,320] 11,483/m; 11,537| 12,024} 12,661| 13,470| 14,541 12,847
constant 1985 Prices) / b
Unemployement Rate / b 98 929 9.13] 884 837 753 6.60 8.09
Jobs to be Created (000) /b 781 686 858| 972| 1,086 17321] 1,509 1,149
II. HEALTH AND POPULATION /a
Life Expectancy (in years) 64.58/c 679 683f 687 691] 694 697 69.04
Infant Mortality Rate 58.35/c 552 54.0f 5270 515 505 49.7 5162
(per 1000 livebirths)
Crude Death Rate 7.30/c 63 6.2 6.1 59 58 57 5.94
{per 1000 poputation)
Crude Birth Rate
{per 1000 population) 31.68/c 274 268| 262; 256F 250] 245 25.63
Matemal Mortality Rate /c 0.Blie 0.7 0.7 07] 06 06 0.6 0.64
(per 1000 livebirths)
Population Growth Rate 2.39c 2241 221 218 209 200 192 2.08
Totally fertility rate 4,04/ 336 3.26] 3.7 3.077 299 291 3.08
Contraceptive prevalence rate 41.4fel 40.00/d| 4058 4114 417 42.25| 42.79 41.69
HI. NUTRITION
Perentage of pre-school children 14.0ff 11.9] 112 105 98 5.1 84 9.8
with weight less than 75% of
standards weight-for-age
Percentage of school children i3.9 1.9 112 105 98 9.1 8.4 98
aged 7-10 years old with weight
less than 70% of standard
weight-for-age
Per capita energy intake (in keals) 1,735/g 1,872 1,892y 1,913} 1,934] 1,956 1,977 1,934
Pecentage of houscholds with
cnergy intake less than 100% 69.2 307| 412] 426F 441 456 4711 44.12
adequacy level
Prevalence of anemia among infants 70.4/h 67.2] ob6o6] 66.1] 655 650 645 65.54
Prevalence of Vitamin A deliciency/ 0.20/h 0.11 0.1] o008 006] 005 004 0.066
Bitot's spot among preschool
Prevalence of iodine deficiency 3.5/h 1.9 1.6 1.3 1.1 0.8 0.5 1.06
disorders/goiter
IV. EDUCATION /a
Literacy Rate 89.8/i 92.78| 93.53F 94.27] 95.02| 9576 96.51 95.02
Functional Literacy Rate 60.54/i 76.78| T8.07} 79.64| 81.21] B279| 8436 81.21
Elementary Achievement Rate 55.18 63.44] 6516f 66.88 68.60] 7032 72.04 68.60
Participation Rate
a. Elementary 01.38 8590] 888} 470} 92.50] 93.50] 54.2 92.12
b. Secondary 54.79 58,00 59.6f 612 62.8] 644 6600 62.80
Cohort Survival Rale
a. CGrades I-IV 67.93 71.000 73.8] 76.50| 784y 803; 822 78.24
b. Years IV 7601 7886 789 850 80.60] 82.71] 84.13 81.17
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Table 1.5 Government Infrastructure Program for 1993-1998 a/
(In Million Pesos, Corrent Prices)

Total % 10
SUBSECTOR 1993 1994 | 1905 | 1996 | 1997 | 1998 |1993-98| Toul

ENERGY, POWER &
ELECTRIFICATION 36,6608] 41,614] 42,996] 38917 52320| 56,517} 269,032! 45.24%
Energy Resource Dev't. &

Downstream Activities 5895 6,198] 7,115f 5,175] 1,152 995 26,530

Power Gencration

& Trunsnussion 29,958 34319] 34,469] 32,140| 50,181 54.604| 235,671
Electrification G672 997 1,234F 1,381 757 70| 5751

Othes b/ 143 100 178 221 230 208] 1,080
TRANSPORTATION 18,660] 20,574] 25,847 34,105 37.896| 49,599| 186,681 31.39%
Land 13,808 15,225] 16,825 22,828| 27,605 39,664 135,955

Water 2426] 2,674F 2948, 2923] 37352 3,217] 17,540

Alr 9337 1,029 1,791} 2351 3,566 6372] 16,042

Rail 1,493 1.646] 4283 6,003} 3373 364( 17,144
COMMUNICATIONS 2,202 1,160] 2,129 1854 1357 680 97382 1.58%
Telecommunications 2,202 1,108; 1,900 15411 17316 6451 B712

Postal Communications 52 239 313 41 35 670

WATER RESOURCES 8354] 11,114] 13,9801 16,497] 17,838] 214321 89,215 15.00%
Imgation 2,211 4300 6,299 6,550 6300 6,952] 32612

Water Supply, Sewemge &

Sanitation 4318] 4864 5471 6,506 5879] 5,115 32,153

Flood Control & Drainage 1,799 1,826] 2,116 37360] 5595 9,297| 23,993

Other /c 2% 124 94 81 64 68 457
SUB-TOTAL /d 65,884 74,462 84,952| 91,373 109,411] 128,228| 554,310
SOCIAL INFRASTRUCTURE ¢/ 4,192] 7546} 9,659 55791 6,776] 6641 40393 6.79%
Schoolbuildings 3301] 5784} 7,055 3,167} 3.853] 4,938 27,098

Health In(rastructure 50 93 890 746 1,412} 1,091 4,282

Housing 1,841} 1,669 1,714] 1,666} 1511 612] 9,013

TOTAL 704776] 82,008} 94,611 96,952} 116,187 134,869| 594,703 | 100.00%

o/ Does not include projects of LGUs and the private sector. LUGS and the privale sector are expected to play a
more aclive role in infrastructure development and thus help {ili the gap between total requirements demamd-
based and the resources-based Infra Program, Capex program of the govemment infrastructure cotporalions do

not include expecled subsidies from the national governement

b/ Infrastructure program of DOE (OEA), ERB, and DOST-PCIER])

¢/ Infrastructure program of LLDA and NWRB

d/ Conresponds to the infrastruciure component under the MTPIP except for the invesiment requrements of
the transportation and water resources subsector that are not yet updated based on the April 1994
resource ceilings estimates.

¢/ Invesiment requirements for social infrastructure under the Chapter on Total Human Development.

Source: DPWH, DOTC, NPC, PNOC, NEDA
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B

26.

Table 1.6 List of Previous and Present Floed Control and Sabo Studies

Name of Project
A Report on the Central Fuzon Basins

A Report on the Cotabato Rier Basin

A Report on the Agusan River Basin

A Report on the Nog-Hilahangan River
Basin

A Report on the Bicol River Basin
Planning Report on the Pasig-Potrero
River Floot Control and Sabo Project
Cotabato-Agusan River Basins Develop-
ment Project

Master Plan for Mayon Volcano Sabo
and Flood Control Project

Pampanga Delta Development Project
Nationwide Flood Control Plan and
River Dredging Program

Re-Study of Mayon Volcano Sabo and
Tood Control Projecis

Lower Agusan Development Project
Study on an Fffcetive Flood Control
Operation System Including Telemetering
and Flood Warmng System in the Pasig-
Marikina-Laguna Lake Complex

The Panay River Basin Wide Flood
Control Study

‘The Master Plan Study or the Cagayan
River Basin Waler Resources Develop-
ment

The Study on Flood Coatrof and
Dramage Project in Metro Manila

Metro Mamta Flood Cntrol Project I1
Study on Hog-ihlabangan River Basio
Flood Control Praject

Detailed Iingincering Design of the
North Laguna Urgent Flood Control
Development Praject

Study on Flood Control for Rivets in
Sclected Urban Centers

The Study of Agoo River Flood Control
Plan for the Drainage of Meiro Manila
and Suburhs

Paranague Spillway Feasibility Study
Metro Manila Integrated Urban Drainage
and Flood Controf Master Plan

Flood Control and Drainage Project

in Metro Manila

Manning and Detailed Fngincenng Design
for Flood Control und Dmainage Project
North Laguna Lakeshore Urgent Flood
Control and Dminage Project
Development of Laguna Eake

Source: DPWH

locituon

Luzon lsland

Mindanao Island
Mindanao Island

Negros fsland

Luzon [sland

Pampanga

Mindanao

Bicol

Pamganga
Nationwide

Bicol
Mindanao [sland

Metro Manila and
Rizal Province

Panay Island

Cagayan Province

Metro Manla

Metro Manita
Negros Island

Meiro Manila

Nationwide

Pangasinan

Metro Manila

Metro Manila

Metro Manila

Metro Manila

Metro Manila

Metro Manila

Type of Smdy
Basin [aventory Water
Development Plan
Basin Inventory
Basin Inveniory

Basin [nventory

Basin Inventory

Master Plan

Detailed Fngincering 7
Master Plan
Feasibility Smdy
Detailed Engineering
Master Plan

Master Plan

Betailed Engincering
Demniled Engineering

Master Plan

Master Plan

Masier Plan

Detailed Engincering

Master Flan ?

Detailed Engineerng

Master Plan/Feasibility
Master Plan

Fensibility Study and
Detailed Enpincering
Fewibility Study
Master Plan

Feasihility Study
Detailed Engineering

Detailed Enginecring

Feasibitity Stndy

Year Comple

1966

1966
1996
1966

1967

1978
1980

1981
198}

1992
1082

1983

1984
1985

1987

1990

1991

1991
1992

9%t

j9e
1954

1975
1983

1990

1985

1975

Funding Source

USAID
USAID
USAID
USAID

USAID

NEICA
OFECF

NKAICA
NKJICA
NK/OQECF
NKIOECF
NRIFICA

OFCF
HCA

NKJICA

NK/SICA

OFCF

JICA
QOECF

JICA

JICA

NKIOECF
Bureau of Public Works

DPMIM(World Bank)
Engg Science Inc. & Basic
Team, IRRD
CTINICA
Asiatic Consuhants (GOP)

OFCF

DMIM, SOGREAY and
INGELDOM (World Bank)
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Figure 1.3 Frequency of Tropical Cyclones in the PAR
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Figure 1.4 Flood Control and Drainage Projects
in 12 Major River Basins and in Metro Manila

0|uulll
<
ﬁb
w U
Cogayon River Basin
[Luouq River Busln_l_ rrn { !— _‘l
- e | Reglon 2
Region 1
[ .
[
1
¥ I\ {
\r
Agno River Basin oo !
1ncl, Amburayan & Bued Rivers r“‘" -
Regions 1&3 =
== LUZON [ METRO MaANILA, |
Helyurs
A\ 1
“I -
o
o " [ Bico! River Basin |
I Pampanga &wer Bmln_l “‘"‘%) ° oo Reglon 5

Reglon 3

Amuay-Patrick River Basin
incl. Busuanga River

Region 4

[ Aguson River Basin

Region 10

v mlqur River anln_l
Region 6

mq River Busin]
Region 6

-0 | Tagotean River Basin |
0 Regionsl0 & 12

. Lt
— 1 [ Mindanao River Basin l b

I Region 11

poe

Sources: Department of Publle Works-and Highways (DPWH)




Figure 1.5 Location of Volcanos
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Note

: Volcanic Belts Supplemented From “Geology and Mineral Resources”, 1881
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Figure 1.6 Frequency of Earthquake
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Source: Southeast Asla and Association of Seismology and Earthquake Engineering;
Series of Seismology Voll, Earthquake Hazard Mitigation Programme in
Southeast Asia, April 1986
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Attachment 1.1

DPWH MEDIUM TERM INFRASTRUCTURE PROGRAM,

1993-1998

PROGRAM THRUSTS

As a major component of the overall Medium-Term Philippine Devetopment Plan
(MTPDP) for 1993-1998, the medium-term infrastructure program of the Department
of Public Works and Highways (DPWH) has been framed to achieve the following

thrusts:
a.

Rehabilitationfimprovement/construction of the national road network,
with emphasis on the arterial road system, to provide for more efficient
flow of people and goods among regions and between principal
production and consumption areas.

Provision of flood control works in the major river basins, to mitigate
losses from flooding thereby inducing greater production.

To a lesser extend, the provision of potable rural water supply (Leve! 1
or wells) for improved health and production, but limited to on-going
foreign-assisted projects, considering that rural water supply has been
devolved to Local Government Units (LGUs).

To a simitar limited extend, the provision of small urban community
infrastructure under on-going foreign-assisted projects to help improve
the economic base of the country's urban centers.

INVESTMENT LEVELS

The DPWH medium-term infrastructure program calls for a total invesiment of P 166.1
billion from 1993-1998. The bulk of the investments at P 127.7 B, or 76.9% of the
total, is allocated for roads or highways, while P 24.1 B or 14.5% is carmarked for
flood control. The rest, about P 14.3 B or 8.6 % of the total, is intended for foreign-
assisted rural water supply and urban community infrastructure, and for other public

works.

TRANSPORT POLICIES AND STRATEGIES

The DPWH medium-term road infrastructure program is based on the following
policies and strategies for the overal! transport sector under the MTPDP:

a.

Provide the transport infrastructure requirements of the productive
sector (principally agriculture and industry), with priority given to
those supportive of the designated growth centers/networks.

Strengthen the arterial road network for efficient nationwide mobility.

Intensity maintenance and upgrade service standards to prolong the
economic life of the transport infrastructure and reduce user cost.

Enhance the participation of the priva.ie sector (e. g., thru the Build-
Operate-and-Transfer scheme), and of the LGUs.

Provide deregulation of transport utilities (in entry/pricing),
decentralization, and improve institutional and inter-agency
coordination.

[ncorporate safety, environment, and socio-economic concerns in
transport projects.
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ARTERIAL ROADS

a.

The main focus of the road infrastructure program lies on the arterial road network,
totalling 15848 km. This includes the following:

Roads connecting regional and provincial capitals and other urban areas.

Roads leading to pianned growth centers, in areas of significant economic
development potentials. -

Roads leading to regional industrial and tourist centers.

Roads traversing the principal agriculture production areas.

Roads leading to major national ports and airports.

Other roads of strategic importance for regional development and emergencies.
Supporting the arterial road network are complementary secondary roads totalling

10,706 ki which seek to facilitate the distribution/cotlection of traffic to/from the
hinterlands.

ROAD IMPROVEMENT REQUIREMENTS

Of the national road network totalling 26,554 km, 7,166 km (27%), are already
improved, leaving 19,388 km (73%) still to be improvement/rehabilitated. The cost of
such improvement is P 146.9 B. Out of this, P 108.9 B was proposed for projects
under the 1993-1998 program, covering the rehabilitation of 4,962 km of damaged
paved roads and the paving of 9,616 km of unpaved roads. Of this P 108.9 B
program, P 32.0 B has "committed" funding thru approved foreign Official
Development Assistance (ODA) and the required Philippine Government counterpart,
ieaving an uncommitted balance of P 76.9 B.

For the national arterial roads alone totalling 15,848 km, about 4,778 km (30%) are
atready improved, leaving 11,070 km (70%) which required improvement at a cost of P
83.2 B. Of this, P 77.8 B was proposed for projects under the 1993-1998 program
covering the rchabilitation of 3,212 km of damaged paved arterial roads and the paving
of 5,740 km of unpaved arterial roads. Of this P 77.8 B program, P22.0 B has been
commitied under approved ODA and the Philippinc Government counterpart, thereby
leaving a P 55.8 B in uncommitted balance.

ROAD PROGRAM TARGETS

Under its medium-term road infrastructure program, the DPWH has set the following
targets:

For the national arterial roads totalling 15,848 km, the improved/paved sections
shall be increased from the present 30% of the total iength to 87% by the end of
1998, while all-weather roads will increase from 80% at present to 100% by end
of 1998.

b.  For national secondary roads totalling 10,706 km, the improved/paved sections

will be extended from the current 22 % to 75% by end of 1998, while all-weather
roads will rise from 73% to 89%.

For bridges along national roads, the length of permanent structures will increase
from the present 88% to 100% by end of 1998.




1993-1998 MEDIUM TERM PUBLIC INVESTMENT PROGRAM

(In Million Pesos, Current Prices)

SUMMARY
1993 1954 1995 1996 1997 1998 Years~  1993- 1999 2000
§998
L Highways P 12940 11809 16019 21,835 26600 38526 4961 127729 4933 9765
Artena) Roads P 875 7012 10681 13704 16247 23338 10315 77857 10315
Secondary Roads P 4,653 2852 3.020 5041 6336 o161 28,138 31062 10618 7257
Urban Roads/ P 1512 1,845 2318 3.000 4018 6,027 6,508 8810 4,000 2,508
Expressways
2 Flood Control P 179 L7 2,46 3360 5,595 9297 22906 H074 5192 T3S
and Druinage
3 Water Supply P ™5 660 847 1,055 32 13 4 4851
4 Urban P 603 519 st 437 450 520 0 2889
Infrastructure
5 Varous Projects P 913 36035 4] 0 0 0 1] 6,517
TOTAL P 17049 20500 19341 26686 33427 40056 67866 166,060 33125 17,110

Includes program for Ports, Detailed FEng'g, and National Buildings
2 2
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1993-1998 DPWH INFRASTRUCTURE
PROGRAM
BY PROJECT CATEGORY
TOTAL = P 166.1 BILLION

HIGHWAYS (76.9%)
P127.7B

(3.9%) VARIOUS
P65 B

(1.8%) URBAN P2.89 B

(2.9%) WATER SUPPLY
P49B

(14.5%) FLOOD CONTROL
AND DRAINAGE
P24.1B
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Table 2.1

Mayon Volcano Alert Signals
(As revised, Feb. 1993)

The "Alert and Warning Signals for Mayon" was revised at the start of the Volcano's

unrest in February 1993

ALERT LEVEL

NoAlert
(NORMAL)

1
(ABNORMAL)

2
(ALARMING)

3
(CRITICAL)

4
(ERUPTION
IMMINENT)

5
(ERUPTION)

CRITERIA

Background, quite

Low level seismicity
fumarole, other unrest

Low to moderate level of
scismicity, other unrest
(ash, puffs, rocks falls)
with positive evidence

of involvement of magna
(crater glow and/or
lavatrickles)

Relatively high unrest
including increasing
occurrence of low
frequency earthquakes,
frequent observance of
lavatrickles and/or
occasional small ash
cxplosions

Intense unrest,

including harmonic
tremor and/or "long
period” (=low frequency)
carthquakes or quiet

lava emissions and/or
frequent smalil ash
cxplosions

Eruption in progress
with pyroclastic flows
and/or eruption columns
reaching 6 kmor

20,000 feet above sea
level

Source: Operation Mayon (PHILVOLCS}

INTERPRETATION

No eruption in
foresceabie future

Magnetic, Tectonic or
hydrothermal disturbance;
no eruption imminent

{A) Probable magnetic
intrusion; could
eventually lead to an
eruption

(B) If trends shows
further

decline, volcano may soon
gotolevel 1

{A) I trends 1s one of
increasing unrest. cruplion
is possible within days

to weeks

(B) If trends is one of
decreasing unrest, volcano
may soott go lo level 2.

Hazardous explosive
eruption ts possible within
hours 1o days

Hazardous eruption
progress. Hazards in
valleysand downwind
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Explanation

High Danger,
Arca
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Figure 2.1 Lahar Hazard Map

Source: Operation Mayon (PHILVOLCS)
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Figure 2.2

PHIVOLCS Monitoring Network at Mayon Volcano
PHIVOLCS monitoring network at Mayon Volcano showing

the locatiom of volcanological stations, EDM lines and
precise leveling benchmarks

Source: Operation Mayon (PHILVOLCS)

82



Table 3.1.1 Chronological Table of Volcanic Activities

5m of deposiuon al Mancatian Bndge in Pasig-Polren
River  Lahar nearly wvertopped the dike in thg
alternown  In the Sacobia/Bamban River lzha
resulicd 1n Sm deposition along the nver course a
Macpagal Village 1he active chaanel shefted abou
100m northward from the south bank.

Year | Dale Volcanic Activities Seconadary Explosion'] ahar Wamine Evacuaton
Apnl 02 | The rencwal of voleanic activity al Mount Pinatubo
began. )
Apn105 | Hhgh-frequency volcanic eanhquakes were observed PHIN OLL'S recommended precastionary cvcisation
b PHIVOLCS : af areas within a 10km radius of the summit
Apr-May | A rdio-tclemetered network of 7 seismic stations)
was ahstalled by PRIVOLCS USGS
) A volcanic hazard map was prepared indicated that
presious pyroctadtie Mow had reached Clark Air
Base The solcanowas Alert Lasal 2
May 30 | Almest 4l canthquales occumed 1o a cluster roughly
Skm ANW of the summit and (rons 2 tab km deep.
June 05 - Alert Level was msed to 3 {3unc 050 Alent Level
June U7 was rsed tod (June 071 Alert Level was rused o
" 5 The radius of evacuauon was increased to 15km
June 09 then 20hm and 20000 people moved 10 evacuation
- .- campsiJune 09) At the Clark Air Blase more than
June 10 14000 miliany personnel were e auated 1o Subie
haval Ststion (June 1)
§ Junce 12 Major explosnc crepuions produced substantial fLahars occurred as soon as the major erupionbegan
- pyroclasue fall and Row deposits on the tlope of fune was recordid on the Sacobia River anuther on
MMounl Pinatubo the northeast side of the hMountun
June 1S || The chimactic phasc of ctplesive eruption began atfA number of multiple-pulsed fahars of varying mic
approvmately [400h and continued thmugh fate fand theology wens tnggerad by heasy runfall on all
evening. This cruplion pnxduced a caldera at summitfside of Mount Pinatuba -
with a diameter of 2km .
June 17 Tephra emission decrcased and no more pnmary [The nverbed aggradation in the Sacobia River was
flows were produced A succession of major]observed at-2 10 3m at Maclan Cate of Clark Awr
cxplosi e cruptions produced pyroctastic Tall depositd Bage
(0] to 02 km3)} and pymclasuc flow deposit (1D Lo]
§ b km3) on the eastern slope of Mount Pinatubo
June o The Abacan R er captured someumes Lhe upstream
Jul reach of the Sacoma Rner  The Sacotna River
B produced Izhar 183 umes for the penod of July 17 10
September 4 at the tahar obsen ation poont of Mactan
Gate. -
g W The aggradation of Sacobia River was termmated by
hept rpud dewncutlting of & 10 7m and widering ol X) o
Somn late Supeet to Seplember Lahars in 14994 may
be mainly organized inlo the secondary movement of
psrndasuc fall deposit -
v (% 1MW commenced the construction of sabu dams
Dunng the constructuon of sabo dams. no lahar was
ubseryed in the Sacoina Hamban and Abacan nvers.
Apnl 4 Sceondary  pyesclastie flow had caussed the
. 1ggradation of about 3m ta the reach of 2510 3 0hm "
; downarcam from the piracy point of Abacan and
Sacotna avers  habko dam (Mo} in the Sacobia River
aupped eompletely the secondany py roclastie flow
July 1% rolcamic canbguakés were obsorved B imes Jor JDunng the heasy rnfll the seeondary pymoclastic
S\! ; J0600h ol July 13 t 000K of July 14 Ashlall Jfow occurred in the upstream teach of Vasig River
o) obrscd in the Clask e Base lLakar was vhwened in the Paxig Kinver at 185 to
- 19270 AL IKO ta (37h the lahar was ubsned
1he downsream reach of the Sacoa Rover
Sept 20 Afcr a heavs rwnfall for a few davs the lahars wene
w2l ) utrans ed un all ;de of Mount Pinatubx AL SThon
Sept 21 the ash column of 1Bhm high was obwned
at Clark Air Base Ash fall was alw vbrened mowide
arcas including Metru Manila
L Seconadany pyroclastic Mow occurred in the upstream
w021 mach of Hucao and {)'doancll nvers and in the middle
reach of the Sacobia River
July 1 In the Sacobia Kivor the tertany pyrocladie Mow
\u.g weurred from the deposition area of secondary
pyroclastic Mow
OctUS Dunng the passape of Wphoon Kadang thy
1000 large-scale secundary pyroctasue Mow eccurred in 1hg
- wppermint reach of the Sacubia River  As a rewil thy
o Fasag-Pulrero River captured the upstream reach of Lhy
= Sacvbia River  [n the morning. lahar resulied in 3 Lo

The Study of Flood and Mudfow Control for

Sacobla-Bamban/Abacan River Draining
from Mt. Plnatubo, Progress Report (2)

Sources:
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Figure 3.1.1
Bird's - Eye View of Mt. Pinatubo
THE GOVERNMENT OF THE PHILIPPINES

Sources: THE DEPARTMEI}_T_OF PUBLIC WORKS AND HIGHWAYS
The Study of Flood and Mudflow Control for THE T O D I ABACAN RivER FoL
Sacobls-Damban/Abacan River Dralning DRAINING FROM MT.PINATUBO

from Mt. Plnatubo, Progress Report (2) JAPAN INTERNATIONAL COOPERATION AGENCY
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3.1.2 Pinatubo Volcanic Disaster Map
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Retfated Gov' Institutions

Level of Mt, Pinatubo Rehabilitation
Governance Leadership Structure & NGOs/Pnivate Sector
Chief Executive Office of the President
National T"’Sk_ Force Inter-Agency Task Local Gov't Units,
Chairman Force Private Sector & NGO's
NEDA
OPCEN
Regional Designated Line Regional Task Force [}
Agency Heads Committees . .
. Regional Line
| Agencies
Regional NEDA DBM
OPCEN Com. Chairmen
Locai Governors Provincial Task Forces f—~ =— — Provincial Line
Agencies, LGUs
Site Management/Project | | City/Mumieipal, LGUs
Management Offices (PMOs) Line Agencies
Legend:

= Extends suppornt/assistance

Supervises/Coordinates

Regional TF =Replicates commiltees at national

Figure 3.2.1 Organizational Structure of Task Fo

OPCEN = Operations Center
Inter-Agency Task Force = Composed of 4 main

committees (Social,
Iafra, Resetitement,
Livelihood)

rce Mt. Pinatubo (1991 - 1992)

THE GOVERNMENT OF THE PHILIPPINES
THE DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

Sources:
The Study of Flood and Mudflow Coatrol for

THE STUDY ON FLOOD AND MUDFLOW CONTROL
FOR SACOBIA-BAMBAN/ABACAN RIVER
DRAINING FROM MT PINATUBO

Sacobia-Bamban/Abacan River Drailning

JAPAN INTERNATIONAL COOPERATION AGENCY

from Mt, Pinatubo, Progress- Report (2)
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Level of Mt. Pinatubo Rehabslitation
Governance Leadership Structure
Chief Executive OffTice of the President
Congress JCOC
National Cabinet Secretary Mt. Pinatubo Commussion
Board of Commussioners
Executive Committee
COA
Regional Office of the i
Executive Director
LGU
NGOs/POs
r Admin
Compt. |_ Leral
SSG &
Deputy Executive
Director
Rest t LLHD | S8 INFRA IEC QPP
DMICDR|
Local Prov%
Coord.
IAS IAS 'l'l 1AS 'I'[ IAS
T b | }
Legend:

SSGITC = Special Services Group/Technical Consultants
Prov'l Coord. = Provincial Coordinators

Rest

= Resettlement Administration

LLHD = Livelihood Administration

SS = Social Services Administration
INFRA = Infrastructure Administration
IEC = Informanon, Education & Communication
OPP = Oifice of Plans and Programs
DMI/CDR = Data Management/Central Data Repository

Compt, = Comptroller

Admin = Administrative Services

Legal

= Legal Services

Figure 3.2.2 Organizational Structure of the Mt. Pinatubo Commission

Sources:

The Study of Flood and Mudflow Control for
Sacobla-Bamban/Abacan River Dralning
from Mt. Pinatubo, Progress Report (2)
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Figure 3.3.1 Isohyetal Map of Annual Rainfall

Sources:

The Study of Flood and Mudflow Contro! for
Sacobla-Bamban/Abacan River Dralnlng
from Mt. Pinatubo, Progress Report (2)
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Sources:

Table

Distribution of GNP and GDP)

3.4.1 National Accounts by Sector of Origin (Percentage

(Unit : billion pesos)

Constant 1985 Pnees Current
Sector 1987 1988 1989 1990 1991 1992 1992
Agriculwre, Fishery & Forestry 1504 155.3 160.0 160.7 160.5 159.9 2903
{24.7) (23.8)  {23.2) (22.3} (22.2) {20.9) {21.2)
Industry 215.1 2325 251.6 258.1 248.7 247.5 446.7
{15.5) (357}  (36.5) (35.8) (34.4) (33.9) (32.6)
Mining and Quarrying 11.2 11.7 11.4 11.1 108 it.3 16.2
Manufacturing 154.6 167.7 1784 184.0 183.1 i81.3 329.9
Construction 317 332 41.4 42.6 351 36.0 66.9
Elecuricity, Gas and Water 18.6 19.9 20.4 204 20.6 204 33.7
Services 253.1 270.6 286.8 298.5 3031 305.3 606.0
{41.6) (41.5) {41.6} {41.4) (42.0) {41.8) (44.2)
Transportation 351 319 40.2 412 414 42.1 71.9
Trade 90.0 94.6 99.3 1014 102.9 104.5 185.4
Finance and Housing 56.2 60.5 66.3 70.1 69.4 69.8 139.9
Other services 718 776 81.0 85.8 866 86.1 202.8
Gross Domestic Product (GDP) 619.6 658.4 698.4 717.3 712.3 7127 1,3425
(101.8) (10L0) (1013} (99.5)  (98.6) (97.7) {98.0)
Growth of GDP (% p.a.} - {06 3) (06.1) (02.7)  -{00.7) {00.1}
et Factor Income fiom Abioad -11.0 -6.2 -37 3.7 10.0 7.1 273
Gioss National Product{GNP) 608.6 6522 689.7 721.0 7223 7208 13700
(100.0) (100.0) (100.0) (100.0) (i100.0) (100.0) ({1000)
Growth of GNP (% p a.) - (07.2) (05.7) {04.5) (00.2} (01.0)

Source : Natipnal Statistical Coordination Board
Inception Repout of Master Plan Study for West Central Luzon Development Program

The Study of Flood and Mudflow Control for

Sacobia-Bamban/Abacan Rlver Drainlng
from Mt. Pinatubo, Progress Report (2)
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Table 3.4.2 Major Indices of Two Provinces Related to the Study

Provinccs
Pampanga Tarlac Region [II Philippincs
1. Arca 5q.km 2.181 3,053 18.230; 300,000,
2. Population (1990) thousand 1.5326 859.2 6,198.5| 60,685.0
Density (1950) fsq.\m 703 281 340 202
Growth rate (1970-80) Fpa 2.54 209 288
(1980-90) % p.a 2,63 2.24 2.57 232
Urban population (1990) % 70.5 29.8 60,3 48.5
Employment in agriculiure % 229 549 354 4.5
3. Economic structure (1990)
Agriculture % 16.0 316 228 2.3
Industry % 422 32.0 39.2 354
Services % 41.2 36.5 330 419
4, Gross regional domestic products (1990),  mill.Peso 22,650 10,614 94,158] 1,066,224
Per capita GRDP (1990) P 14,779 12,353 15,190 17.570,
5. Land classification - A & D land ha (%} 164.912 (75.6) 184,975 (60.6)] 1.051,908(57.7)
Land usc (1991) - Agriculture kand ha (%) 104421 (47.9)] 137,400 (45.0)) 635,345 (34.9)
Grass/shrub lands ha (%) 90 (27.8) (33.2)
Wood lands ha (%) (1.3) (17.8) (19.3)
Paddy harvested arca ha 42,800 97.990 499,870
Paddy yicld tha 191 254 31.50
Imigahion service area b 70.7 55.2
6. Physical infrasiructure
Road density {1990) hm/sq.km 1.07 0.30 (0.89} 072 0.54
Houschold clectrification % B2.9 68.1
Access 1o improved water supply (1990) % 80.4 61.8 63.0
No of tclephones (1990) 100 popul'ni 0.63 034 049
7. Social infrastruciure
Population per hospital bed 903 1,197 896
Enrollment ratio - Primary % 1 L m
Sccondary ! % 15 8 76
§ Major towns ’{ San Fernando (157) Taclac (79)
(urban population in 1950) thousand jAngeles (236)
Mabalacat  (1i1)
Guagua (88)
Apalit (62)
Macabcbe (55)
Bacolor (50) l I
i
i
|

Sourge: Prepared based on "Incepiion Report of the Master Plan Study for West Central Luson Desclopment Program®

Sources:

NCA, Nov. 1953

Sacobia-Bamban/Abacan River Dralning
from Mt. Plnstubo, Progress Report (2)

The Study of Flood and Mudflow Control {or
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Table 3.4.3 Estimated Change in Population
in the Study Area between
1990 and 1994

Population Change in Rato of

Cuyv/Muricipalities 1990 1994 90-94 Change (%)
I. Pampanga Province
Angeles (20/33) 236,700 210,000 -26,700 88.7
Arayat (9/30) 73,200 77,500 4,300 105.9
Mabatacat (20/27) 121,100 105,400 15,700 g7.0
Magalang (12/27) 43,500 44,600 700 101.6
Mexico (15/43) 69,400 69,300 -100 99.9
Sta. Ana (7/14) 32,500 33,700 1,200 103.7
Pampanga Total (83/174) 576,900 540,400 -36,500 93.7
I1. Tartac Province
Bamban (13/15§ 35,600 18,000 -17,600 50.6
Capas (7/8) 25,800 20,000 -5,800 T7.5
Concepeion (24/43) 97.800 100,500 2700 102.8
Tarlac Total (44/66) 159,200 138,500 -20,700 87.0
Pampanga and Tarlac Total (127/240) 736,100 678,900 -57,200 922

Sources : Same as Table 5.1
Notes : Figures in parenthescs show the number of barangay whose population decreased in the peniod of
1990-1994 toward the total number of barangay in the city/municipalites.

Sources: The Study of Flood and Mudflow Coatral for
Sacobla-Bamban/Abacan River Drainlng
from Mt. Pinatubo, Progress Report (2)
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Figure 3.4.3
Source

THE GOVERNMENT OF THE PHILIPPINES
THE DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

THE STUDY ON FLOOD AND MUDFLOW CONTROL
FOR SACOBIA-BAMBAN/ABACAN RIVER
DRAINING FROM MT PINATUBD

JAPAN INTERNATIONAL COOPERATION AGENCY

Somrces: The Study of Flood and Mudfiow Control for
Sacebia-Bamban/Abacan Rlver Dralning
from Mt Plastubo, Progress Report (1)
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Table 3.5.1 List of Rainfall Station in and Around

Sacobia-Bamban and Abacan River Basins

Location Type of *
Agency Statton Latitude Longiwde Equipment  Remarks
0oCD
Dolores T
Sapang Bato T
Pasig Potrero T
Porac T
Gumain T
PAGASA
- Hydromel Balucoc 14deg 58min 120deg 52min M
Becuran 15deg 00min 120deg 34min Mand A
Cansinala 14deg 58min 120deg 46min Mand A
Lubao lddeg 56min 120deg 33min M
Sam Agustin 15deg 09mio 120deg 46min A
Sta. Cruz 15deg 05min 120deg 33min A
- Pampanga Arayat 15deg 10.10min 120deg 46.93min Aand T
FFWS Candaba 15deg 06.98min 120deg 51.02min Aand T
San [sidro 15deg 18.82min 120deg 54.15min Aand T
San Rafael 14deg 58B.80min 120deg 55.60min Aand T
Sulipan 14deg 56.37min 120deg 45.52min Aand T
Zaragoza 15deg 26.60min 120deg 45.05min Aand T
- Climate BAI Magalang 15deg 13min 120deg 42min M
Hacienda Luicita 15deg 26min 120deg 36min M
Masantol l4deg 52min 120deg 42min M
San Julian Subd. 15deg 02min 120dep 42min M
PHIVOLCS
Cuadrado 15deg 02.59min 120deg 21.22min T A201
O'DConnell-Upper Bican  15deg 13.78min  120deg 20.61min T G207
Piz 15deg 13.26min  120deg 25.03min T C203
Sacobia 15deg 09.10min 120deg 27.08min T F/206
Summit Rim 15deg 09.13min  120deg 21.55min T 202

Note: *A: Automatic Recorder, T; Telemeter, M: Manual
=e:In 1991 and 1992, this code was used for Gumain Station

Table 3.5.2 List of Water Level Gauging Station in and Around
Sacobia-Bamban and Abacan River Basins

Catchmient  Location Type ot ~
Agency  River Stauon Area Latuude Longttude Equipment
{(xm2)
DPWH Bamban San Nicolas 148 145deg 15.63min 120deg 33.43min M (2)
San Francisco M (3)
Abacan San Juan M(3)
Pasig-Potrero Cabetican 242 15deg 59.40min 120deg 38.83min M (2)
HDA-Dolores 28 15deg 06.65min 120deg 31.97min M (2)
O’Donnell Falublub 240 15deg 23.78min 120deg 30.08min M (2)
Patling 112 15deg 21.37min 120deg 26.45min M (2)
Bangut Sta. Lucia 90 15deyg 22.17min 120deg 29.18min M (2) and A
Tarlac Tibag 872 15deg 29.92min 120deg 34.00min A
Porac Del Carmen 111 14deg 59.57min 120deg 32.08min M (3)
Valdez 118 14dep 58.92min 120deg 32.10min M (3)
Nasudeco 119.1 l4deg 59.57min 120deg 32.08min M (3)
PAGASA Tarlac Tibag 872 13deg 29.92min 120deg 34.00mun A

Note: * A: Automanc recorder, M: Manual
Figures in parenthesis after M indicates times of staff reading a day.

Sources: T Study of Flood and Mudflew Coctrol for

Sacobin-Bamban/Abacan River Dralning
from Mt. Pimatubo, Progress Report (1)




Table 3.5.3 Point and Basin Mean Daily Rainfali

during Major Floods (1/2)

{Unit'mm)
Point Rainfall Basin Rainfall
Sacobia-
Yr Date Piz Sacobia Zaragoza Arayat Bamban Abacan Remarks

74 Aug 15 (285) (197) 122 171 220 189
16 (282) (328) 203 169 276 280

17 (233) (86) 34 141 148 103

Nov. 2 (289) (20 13 173 144 66
75 Aug. 9 (152) (233) (78) 02 172 191
Oct. 20 (174} (109) 68 105 130 108
76 May 22 (178) (125) 78 107 138 120
May 23 (398) (143) 89 238 249 172
Sept. 29 (331) (154) 96 198 223 167

77 Nov 14 (184) (192) 119 111 171 167
78 0ct. 26 (220) (346) (104) 132 251 282
79 May 12 (28) (307) 190 18 148 220
Aug 15 (240) 9 6 144 116 49
Aug. 21 0 (230) 155 0 110 175
30 Nov. 5 (142) (2350) 155 (210) 200 238
81 Jul. 4 (19 (122) 76 72 109 107
Jul. 8 (73) (143) 89 (108) 110 133
2Jul. 15 (302) (210) 130 181 233 201
83 jul. 24 (124) (1) 1 75 38 23
Aug. 14 (77)  (106) 66 47 83 88
Aug I 16 (63) (62) 39 39 37 55
84 Qct 28 (28) (242) 130 18 119 175
Oct. 29 (1532)  (65) 41 92 100 73

83 Jul. 5 (233) (368) (110} 140 267 300
86 May. 18 (306) (d489) (138) 183 353 397
87 Aug. 18 (193) (233) 146 116 194 200
88 Oct. 24 (111) (201) 125 (164) 139 190
90 Jun. 14 (149) (261) 162 (220) 210 249
Aug. 7 (169) (294) 182 {251) 237 281

Raunfall in parenthesis indicates estimated rainfall,

Sources: The Study of Flood aud Mudfow Controt for
Sacobla-Bamban/Abacan River Draining
from Mt. Pinatubo, Progress Report (2)
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Table

3.5.3 Point and Basin Mean Daily Rainfall

during Major Floods (2/2)

{(Unit:mm)
Point Rainfall Basin Ramfall
Sacobia-
Yr. Date Piz Sacobia Zaragoza Aravat Bamban Abacan Remarks
91 Jun. 14 (1) (136) 97 2 69 110 T.Diding
Jun, 15 (26) (203) 127 17 102 148 T.Duding
Jul, 22 133 {46) 29 8 68 33 T.S.Helming
Aug. 13 79 {23) 15 15 41 21 T Luding
Aup. 20 91 (30) 19 7 46 23
Aug. 25 . 86  (335) 22 54 56 40
Sept. 7 85 0 0 0 30 0
Sept. 16 25 93 (19) 0 48 65
Sept. 19 70 78 (19) 0 58 55
QOct. 28 75 67 (22) 5 56 48 T.Trining
Nov. 17 (88) 129 (80) (35) 98 107 T.S.Yavang
92 May 19 0 0 113 0 3 0
Jun, 28 77 15 0 (15) 36 15 T.Asiang
Jul. 11 83 84 0 (39) 72 71 T.S.Konsing
Jul. 13 30 85 0 (39) 54 71
Jul. 26 79 48 0 (26) 53 42
Aug. 18 96 54 G4 (28) 63 46
Aug, 20 140 37 (36} (30) 80 49
Aug. 28 76 210 (130)  (34) 135 172
Aug. 29 69 170 (106) (70) 112 140
Aug. 30 43 76 (48) (36) 57 64
93 Jun. 26 193 252 180 108 200 209 T Gonng
Jul, 2 1 105 0 7 46 76
Jul. 22 (1 3 32 10 13 9 T.D.Luming
Ju, 27 84 47 15 33 56 43
Jui. 30 30 72 10 10 61 53
Aug. 18 (I191) (145) %0 115 153 136 T.S.Rubing
Aug. 28 30 130 1 26 70 99
Aug. 30 94 24 | 0 43 17
Oct. 4 57 182 93 65 112 147 T.S Kadiang
Oct. 5 102 247 131 97 162 202 T.S.Kadiang
Oct. 7 76 44 10 7 47 33 T.D.Epang
Nov. 1 97 76 04 81 85 78 T.S.Husing

Rainfail in parenthesis indicates estimated rainfall.
Sources: The Study of Flood and Mudfiow Control for

Sacobis-Bamban/Abacas River Draining
from Mt. Pinstubo, Progrems Report (1)
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The Study on Flood and MudFlow Control for Sacobia-Bamban/Abacan River Draining from Mt.Pinatubo

Geomorphalogical Sectional Analysis for Pyroclastic flow Deposits {Crater) [113)
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The Study on Flood and MudFlow Centrol for Sacobia-Bamban/é an River Draining from Mt.Pinatubo

Geomorphological Sectional Analysis for Fyroclastic fiow Deposits (Up Stream) [2/3]

1] 1000 2000 3000 4000 5000
1T 1 ] | I I 1 | N R B [ [ i T 1500

1300

\w _,———--'-’_’-\-—V—\ o T \/\Fr’-/ {27) 1100
g — \

800

S, f“/\ 700

- V\

“:f’\ ~ L3 ] 1000

L gy

WMW 0
/\/_’_\ . VN\ () o

A7) | a0

‘h

52
(52 1000

52) 000
W \

67) |

<= 800

{72)

\f\q’_ g00
/\/\/\ (77) -
e e

The Study of Flood and Mudflow Control for

(82) a0
—\F—-"\t——
—G|a -
z E,:_‘ 3: (Ater Enuption)
§’ iR SNo S Area (x1,000qm)
B e Legend ; 27 5138
=
SEESSE { ) Secton Number B BT
$5>5|3F|  Comments: The anaysis was performed usmg the GIS database created by JICA Sludy Team 4 i
SESE[R5]  fromine DTM for 1980, 1992 and 1994 wilh a conlaur interval of Sm mapped to scale of 1:10000] “~ Befare Eﬂ-'l’g"ﬂﬂ 47 4154
; g, 53 from Aenal Pholographs of varyng scales. The data has been modefed with a spatial resoluton of] " R (1980) g% :%;gf
8323 10m The volume analysis was petformed by estimatng the afea along Sactians af every 200my — A% 2 a'ﬁ gsgezazcgj 62 18457
= %z £z| nearthe Cralorand every 500m st other locations... The Pyractastic flow atea was entfied by thef _ .. Atter 3 Ramy seasons g 1%}%3
2 ZE Zx| TeamExgens by Aenal Phato Interpretation. The results have been plotted % & stale of 1.20000 {1884 Apr) 17 12619 .
g Doieg|  Inthree parts, namely, Cratar, Upsiream and Down stream. b2 8184 u
IRz
s E|u o
ZREqE2 b
< S [] - - -
3| =5 Figure 3.6.2 Geomorphological Sectional Analysis 3
e for Pyroclastic Flow Depaosits (Crator) [2/3] “

115

from Mt. Pinatubo, Progress Report (2)

Sacobia-Bamban/Abscan River Dralning



The Study on Flood and MudFiow Control for Sacobia-Bamban/Abacan River Draining from Mt.Pinatubo
Geomorphological Sectiona! Analysis for Pyroclastic flow Deposits {Down Stream) {3/3]
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Table 3.7.1 Volume of Sediment Deposition in Inundated
Areas of Pasig-Potrero River, 1994

Square |Sub- Area Average | Volume ]Square {Sub- Arca Average | Volume
No No tkm®) | Depthim)] (10°m")} fNo No (km®) | Depthim){ (10°m")
1-A 003 11 006]6 -H 1 053 a0 212
1-B 048 22 106 2 048 36 1.73
1-C 030 21 1.05]6 -1 098 25 245
2B 1 010 23 0.23]6 -1* 0.20 06 012

B 010 22 0.22]6-J 023 1] 023
2.C ] 030 2.3 0696 -1* ] 013 06 008

2 060 2.1 126 2 008 10 008
2D 0 88 11 097]7-D 008 0.6 003
2.D* 008 06 005]7 -E 0.35 06 021
3.E 033 08 0427 -F* 0.80 03 1 40
2 -E* 010 06 006]7 -H 070 06 042
G 006 08 00571 1 055 13 248
2F* 005 06 003 2 045 13 068
3-A 013 2.1 032)7 -] 090 29 261
3B 030 2.0 06087 -J* 013 10 013
3-C 015 23 03547 -K 0 05 13 008
3-D 1 038 23 0 64)7 -K* 030 10 0.30}

2 045 21 095}8 -F 0.20 09 018
3.D* U 10 06 0 068 -1 0.50 18 090
3 E 100 20 2008 -] I 080 70 160
3-E* 033 06 021 p) 0.20 18 036
3.F 098 18 1768 -K 078 15 117
3-F* 073 06 044[8 K* 0.20 L0 020
3-G 033 07 0378 -L 015 13 023
3-G* 1 053 06 0328 -L* 005 06 003

2 035 10 0239 -F 030 09 027
3-H 001 07 0019.) 083 12 100
3-H* 013 10 0159 -k ] 058 30 174
1B 053 20 106 2 042 21 088
1-C [T 12 o34 073 30 219
1.E [ 010 13 v23fo-L* 003 U6 002

2 {34 16 036}y -M* 008 06 005
1F 090 16 L 44]10-G 063 06 039
1-G 10 20 20010-H* 0 60 03 030
1.G* 030 10 0 50]10-1* 0 %0 03 0 30|
3 H U R0 06 0IR]10-K 0.70 21 147
1.H* 1 080 10 0 R0j10-L 1 043 30 129

2 003 06 003 2 057 B 0 86 -
1.1 003 06 0 03[10-M 023 15 033 <
40 00s 06 o 03fi0-M® 023 06 014 3 Ba
5-B 008 06 00s]ri-L 080 12 096 BB
30 TS 09 077} 1M ] 033 15| 03% SEE
3D 030 06 018 2 010 I8 072 B
SF 0 30 30 0 90F] 1-M® 003 L0 003 & L&
5.G 00 33 3 30f12-L 0 30 7 084 3z3
FT LN 10 1o0f12-M ] 0 80 21 168 =8 e
s -H* 0353 09 038 2 017 06 010 BaE
5.0 0 5% 05 0 29| 12-N 013 06 008 a8
S 008 06 0a1]13-L 050 12 060 8<5
6-C {23 06 0 15}13-M 100 10 100 =82
-D 0 3% 06 023[13-N 0 60 07 043 sgE
G -E 038 06 033]14-L 013 X ECRE! BNt
6-E* 0 X0 10 0 #o|14-M 0.75 1.0 075 $3as
6 -F* 030 03 0 15]14-N 083 06 030 S%5
-G 063 36| 227]14-0 053 06] 03] Q35

Total 47.56) 71.88 Fwns

Note  * Addwonal Suney Results to October 22 Lahar
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" SCALE;
| oSy 15 2 3Km.
e ™ s ™ e ==
[~
LEGEND :
<]

+ [ }-areAs cOVERED BYLAHAR DEFOSITS

" IN 1991

(1] a00iToNAL AREAS COVERED BY LAHAR
DEPOSITS IN 1992

XS] -A00mionaL AREAS COVERED BY
LAHAR DEPOSITS IN 1993

EZZ2 acomona areas coverep ey
LAHAR DEPOSITS 1N 1994

e EXISTING DIKE

@ LEPOSIT SURVEY POINT AFTER SEPT. 22LAHAR
B - ADDITIONAL DEFOSIT SURVEY FOINT AFTER OCT, 2 /LAHAR

Figure 3.7.2 Sediment Deposition Survey

Area in Pasig-Potrero

THE GOVERNMENT OF THE PHILIPPINES
THE DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

THE STUDY ON FLOOD AND MUDFLOW CONTRCL
FOR SACOBIA-BAMBAN/ABACAN RIVER
DRAINING FROM MT PINATUBO

JAPAN INTERNATIONAL COOPERATION AGENCY

Sources:

The Study of Flood and Mudflow Control for

Saccbia-Bamban/Abacan River Dralning
from Mt. Plnatubo, Progress Report (2)
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Pyroclastic Flow Deposits in EPPFF

_Lahar__ Depesits

Figure 3.7.4 Volumes of Source Material,

Erosion and Lahar Deposition,

1991-1994

NEruption in 1991 1.600 V||
JVolume of Erosion 370| Sacobig-Bamban
Rainy Season 1. Mactan to Mashup 55
in 1991 & 1992 2 Mashup to Route 329 153
3 Downstream Areas 20
Total . 230
Abacan 50"
Pasig-Potrerg gp I
| Remaining Volume of PFD
[November m 1992 1.230 || Sacobra . 870
Pasig 360
| Volume of Eroston 120} Sacobia-Bamban
Rainy Season 1 Mactan to Mashkup 30
i 1993 2 Mashup to Route 329 35
3 Downstream Areas 0
Total 65
Abacan 0
Pasip-Potrero 551
Remaming Velume of PFD
[[iMarch n 1994 L1t | Sacobia 385
Pasig - 725
[Volume of Erosion . 137} Sacobia-Bamban
Rainy Season 1. Mactan to Maskup -3
m 1994 2 Maskup to Route 329 10
3 Downstream Areas 1
Total 8
Abacan 0
Pasig-Potrero
I toDeltas 41
- Channel Erosion 200
2 Inner Area between Levees 38
- Channel Ergsion -1
3. Inundated Areas 72
- Channel Erosion -1
Total 129
Footnotes
13 PIOVOLCS USGS data
2) DPWI data

THE GOVERNMENT OF THE PHILIPPINES

THE DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

THE STUDY ON FLOOD AND MUDFLOW CONTROL

FOR SACOBIA-BAMBAN/ABACAN RIVER

DRAINING FROM MT.PINATUBO

JAPAN INTERNATIONAL COOPERATION AGENCY

The Study of Flood and Mudflow Control for

Sacobla-Bamban/Abacan River Dralning
from Mt. Pinatubo, Progress Report (2)

Sources:
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Prediction of Annual Sediment Deposition
Annual Sediment Depostion {mafmm/km2)
3,000

s N

300 — O S T -~ ¢ —aerves | = m——m - -
\( Predicted Line
| rreqicied Ling
100 ’:- bl A - T e e \" - " T
30 b v v oo o o] e e e I~
RT3 DU U NI FURPUIRY WIS WP E— xi‘ .
1990 1991 1992 1993 1994 1985 1986 1997 1998 1989 2000
Yoar
Sacobia Sacobia-Pasig
[ 0
Volume of Source Material, Lahar Deposition, Rainfall and Catchment Area
Year | Volume of Pyroclastic Volume of Lahar Annual Catchment Area of Normalized Sedinient Yields
Flow Deposits (10° m*) Deposits (10° m*) Rainfall Headwaters {km’) {m’/rm/im’)
Sacobia-| Pasig | Total [Sacobia|Abacan| Pasig | Total | (mm) |Sacobia| Pamig | Total | Sacobia Pasig Total
Abacan
1991 1,100 500 §,600 150 50 S0 250]  2.250] 35.3 24,5 598 1,889 907] 1,858
1992 - - - 30 0 40 1200 2.000f 388 24,2 630 1,031 826 952
1993) 370 360 1,230 65 0 55 120]  2.500 388 242 63.0 670 909 762
I994] 385 125 1.110 8 0 129 137 2,900 180 45 0 63.0 153 989 750

Note 1} Volume of pyroclastic flow depossts znd Tahar deposits it obtained by combinauon of PHIVOLCS-USGS & DPWH data and the results-
of the Study
2) Annual rainfall from 1991 to 1993 is refeted to PHIVOLCS-USGS data, the value of 199415 refered to PHIVOLCS observation data
at Upper-$acobia gauge

Prediction of Lahar Deposits from P.F.D
in Sacobia River

Year Volume of Lahar | Accumulation
Deposits {10°m’) |Volume(10°m’)

1995 4.1 (8.9) 4.1 (8.9)
1994 1.8 (4.0) 59 (12,9)
1997 0.9 (1.8) 6.8 (14.7)
1998 0.4 (0,9 7.2 (15.6)
1999 0.4 (0.9) 7.6 (16.5)
2000 0.4 (0.9} 8.0 (17.4)

Note Values in the parentheses show the
case of recapturing the headwaters

FOR SACOBIA-BAMBAN/ABACAN RIVER
DRAINING FROM MT.PINATUBO

by the Sacobia River.
Figure 3.7.5 Prediction of Annual Sediment THE GOVERNMENT OF THE PHILIPPINES
» . . THE DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS |
Deposits from Pyroclastic Flow Deposits “THIE STUDY ON FLOOD AND MUDELOW CONTROL |

JAPAN INTERNATIONAL COOPERATION AGENCY

The Study of Flood and Mudflow Control for

Sacobla-Bamban/Abacan Rliver Draining

Sources:

from Mt. Pinatubo, Progress Report (2)
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H
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v Aékrileegmént,

. While no man-made structure in the world could possi-
- bly prevent any natural disaster from occurring, at least timely

" and well-conceived man-made measures and structures could help

mitigate the effects of such disasters.

.- This publication therefore is an attempt to document to the
extent possible past and current efforts, as well as future plans,
both in the Philippines and in Yapan, in minimizing the catastrophic
effects of volcanic and other geologically induced disasters.

, Jor sure, the preparation and completion of this publication
 was not an easy task. And it would not have been possible with-
-out the unstinting support. cooperation and assistance of the
people and agencies who have all helped in putting this together.

) 9 am part:cu!ary indebted to both the thppme Depart-
ment of Public Works and Highways (DPWH) and the Japan
International Cooperation Agency (JICA) for the opportunity to

~ serve in the Philippines as JICA Sabo Expert. Y am especially

- .« grateful and proud to have worked with their very highly
professional officials and personnel, as well as those of the other
government departments and agencies which I have dealt with
during my two-year-and-three-month assignment in the
Philippines. I would like to especially mention Undersecretary .

. Teodoro Encarnacion and Assistant Secretary Manuel M. Bonoan
' " of the DIPWH for their assistance and support.

Last, but not least, 9 would like to express my sincerest

. thanks and gratefulness to the Filipino and Japanese peoples
Whosé hardy and deep faith in themselves amid life’s difficulties
and natural disasters have inspired me no end. To them 9 .

dedicate this wo:j;
DA CZ,

/ HIROYUKI OHNO -
“JICA Sabo Expert -

Manila, thppmes _
March1995 e
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