@

however, was not be represented in the simulation and inundation in the lowest reaches
was not well simulated in the study.,

12.5.4 POTENTIAL INUNDATION STUDY IN PASIG RIVER BASIN

Potential flood inundation over flood prone areas in the Pasig river basin was simulated
under the following condition for 2 cases of probable flood hydroghaphs in different -
retura periods which were given by the study of USACE. The flood runoft was input at
the outlet of the Timbu river. -

Topographic data 1 DTM produced by the 1995 simulation study
: Arcaof analysis 27 km x 10 km
Mesh size 100 m x 100 m

 Hydrographs at Delta 5
Retum period ~ Peak discharge (m3/s)
20-ycar flood 430
100-yeat flood 490

~ Sediment concentration is given by Brown's equation for the initial discharge

" Theé distribution of maximum water depth of every meshes is Hlustrated on topographic

maps produced by GIS as shown in Figure 12.17 for 20 year flood and Figure 12.18 for

- 100 year flood.

The potential inundation areas estimated in this study are summarized as follows:

' Inundation Arca in Pasig river basin {unit: ha) :
Water Depth 20-Year Flood "~ 100-Year Flood

O0<h<(2 _ ~ 3596 2434
02<h<ly 2,246 - 3922
1.0<h 224 Cor 487

Towl 6,066 | 6,843, o
: ~ Total ared of analysis: 27000ha

' 12.6 FUTURE PROSPECT OF DISASTER MITIGATION MEASURE
12.61  BighRisk Areas (See Figure 12.19) |

(1) Lahar Avulsion into the Taug River

In June and early July 1995, the riverbed near Delta 5 aggradcd by 2 1o 3 m, then lahar
avulsion into the Taug River was anticipated to extend the damage 10 Angeles City.

" During the 1995 rainy season channel down-cutting and widening proceeded in the whole -
~ stretch of the Pasig-Poteero River. As the active channel incised deeper, the natural ridge

between the Pasig and Taug rivers became wider, This means that the width to be eroded
also became wider. Thus, these channel development processes make avulsion beyond
this ridge or lateral erosion to break through it fess unlikely. R

" (2) Lahar Avalsion into the Porac River

Lahar avulsion into the Porac River has been anticipated since the beginning of the 1991
eruption. The possibility of lahar overtopping in the right bank into the Porac River
becomes smaller because of the progressing channel incision. Although there is stili some
possibility of lahar intrusion into the Pora¢ River by progressive meandering to break
through the deposits and the terrace, the distance from the active channel to the Porac
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River is morc than 2 km as of now. The necessary measure to be taken in the 1996 rainy
season is close monitoring regarding this matter,

(3) Lahar Overtopping around the Angeles-Porac Road

Most of the big-scale mudtlows that reached to the Angeles-Porac road overiopped the
left bank due to change of riverbed gradient, Al present the prevailing active channel is
more than 100 m wide and 20 m deep, and the flow capacity could be evaluated as
corresponding to more than a 500-year flood if the riverbank was stable against flood
runoff. In accordance with the reduction of frequency of mudflow occurrence, lahar
overtopping in the left bank becomes more unlikely. On the other hand, the incised
meander is progressing in the whole stretch, and there is some possibility of breaking the
dike and overbanking onto the area in Porac and Bacolor. The necessary measure to be
taken in the 1996 rainy season is also close monitoring regarding this matter.

(4) Dike Breach and Overbanking Floods along the Gugu Tertiary Dike

"The major issue along the downstream reach of the Gugu tertiary dike is also dike
breaching and overbanking floods caused by progressive incised meandering. Once flood
water completély scours the base of the dike and reaches the low ground, it starts to rush
toward the lower areas with new channeling and widely spreading out transporied

- sediment as created in Bacolor from Avgust to October 1995. Several critical portions -
were found along the old channel formed in August 1995. In order to prevent this type of -

' flooding, constriction of a protective structure with firm foundation is required at the
. diversion point and proper monitoring is necessary from the Angeles-Porac road to the
diversion point. :

(5) Dike Breach along the Right Terttary Dike |

- 1f the diversion channel shifts toward the catch basin of the right tertiary dike, a disaster .

© similar to the August-October 1995 events will likely happen to Santa Rita and Guagua.
In order to prevent dike breaching and flooding with severe sediment deposition in Santa
* Rita aiid Guagua, the possible countermeasures are (1) construction of river training
structure from the diversion point to the downstream end of the tertiary dike along the
active channel, (2) construction of protective open levee with slope protection outside of
* the existing tertiary dike, and (3) continuous dredging and excavation in the center
channel from the diversion point to the downstream end of the tertiary dike. ;

" Combination of the protective open levee and channel excavation is deemed to be the
most applicable countermeasure among the aliematives taking necessary maintenance and
reliability of structures against anticipated riverbed fluctuation and meandering into
consideration. It is required to connect the open levee to the vight primary dike upstream

- of the Santa Barbara bridge for discharging overtopped flood water back to the Pasig-
Potrero River, so as o prevent extending floods to the downstream areas.

(6) Flooding and Sediment Deposition along the Active Channel

'Flooding and sediment deposition along the active channel on the tower reaches is the

most serious and urgent problem in the whole stretch of the Pasig-Potreéro River. The
lower réaches have to receive muddy water éven in a small amount of rain, and then
transported sediment gradually accumulates over the ponding areas. The possible
countermeasures are (1) construction of new channel and embankment along the aclive
‘channel, (2) closing the active channel, and channel excavation along the primary dike
between the diversion point and the confluence with the Guagua River, (3) construction
of the protective ring dike with slope protection along the left bank of Palawe Creek
“connecling to the right dike of the San Fernando River, and (4) construction of the
protective open levee with slope protection traversing from Dolores to Santa Barbara
across the affected area.
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Combiriation of the protective open levee and channet excavation is also deemed to be the
most -applicable countermeasure taking necessary land acquisition and necessary
maintenance into consideration. Itis required to connect the open levee to the left primary
dike near the Santa Barbara bridge for discharging flood water back 1o the Pasig-Potrero
main channel. -

12.6.2 Basic Concept on Required Aciivities

During the 1995 rainy scason, the Pasig River incised decply on the pre-cruption atluvial
deposit as well as the tahar deposit after the 1991 eruption, and the frequent and sharp
meandering progressed in the whole stretch like a river course on the alluvial plain. The
progress of meandering was observed to be very rapid because bank material of lahar
deposit has a non-cohesive nature due to lack of clay particles. i this type of meander, -
incised and free meander, is planned to be controlied, bank protection work with deep
foundation has to be made over the whole stretch because of the rapid progress of
meandering. This type of measure is extremely costly, so that meandering which is now
progressing on the Pasig River could be regarded as uncontrollable. Thus, continuious
monitoring activity will play an important role to prevent serious flooding and sediment
deposition, in particular, along the upper and middle reaches.

After every moderate-scale lahars and heavy rain shower, monitoring along the aclive

" channe! should be conducted from Watch Point 5 to the downstream end of the terliary -

dike. The major purposes of monitoring is inspecting the location and situation of the : -
active river channel, clarifying the critical portions and their levels, and sclecting the

~ appropriate remedial measures.
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Table 12.1 Major Lahar Events in Pasig-Potrero River in 1995

“Lahar Event’ Daily Rainfail

(rain)

Range of
Deposition Depth
{m)

Volume of
Depaosits
{million m’)

Remarks

40 (Jun. 01)
13 (Jun. 02)
62 (Jun. 03)
17 (Jun. 03)
20 (Jun. 05)
16 (Yun. O7)

June 1to 7

1.0

——t

Typhoon Auring

Tuly Tto it 61 (ful. O7)
) 24 (Jul. 09)
27 (Jul. 10)

7 {Iul. 11)

Inner Area 0.5-3.0
Outer Area: 08

July 18 65 (Iul. 18)

02-10

76 (Jul. 27)
68 (Jul. 28)
36 (Jul. 29)

July 2710 30

Inner Area: 0.6-2.6

Ouicr Area :

0.23.0 |

[y
W

Typhoon Kating |

109 (Jul. 30y

August 15 to 19 44 (Aug. 13)

13 (Aug 17) -
46 (Aug. 18)
38 (Aug. 19)

!uner: Area:0.5-4.0
Outer Area: 1.0-1.8

14

- JAugust 28 to
|Seplember 3

- 12 (Sep. 02).
69 (Sep. 03)°

25 {Aug. 28) .
80 {Aug.29)
49 {Aug. 30)

Inner Arca :
Outer Arca :

0240
1 .0-2;8

27

Typhoon Geiiing
and Helming

|September 30 to
October 1~

32 (Sep. 30%°

1.4-42

Fy

'I‘)'phu'on Mamchg'

Total -

251 '(o'cl.ion

- 86

Note : 1) Daily ramfall mdlcalcs the data of Upper Sacobia Gaugc obscncd by PH[VOLCS

2} Inner arca means the arca b\lnccn the tcrllar) dike swtcm W lnlc outcr area mcans lhc arga

‘outside this system,

3) Volune of deposits indicates the v oh:mc of sediment accumu!atcd since the carhcr cvent.

["iblc 12. 2 Eslmmte ofChalmel Lrosmn in 1995

Chanuel Segmcnl A\ Crage E_rodcq i| Adlive Channel | Violume of Chaanel

© Areal (m') " Leagth (km) Erosion {million m’)
Mouth of Timbu Creck - Dell:l 5 1,800 3.0 54
: Dike-Breach Point . 2,400 6.4 15.4
- Diversion Point -+ ‘ ) 1,500 62 9.3
| - Dowastream End of Dike Ssstem 570 186 10.6
Tolal | | | 10.7

Note : Channel segment between diversion point and downstream end of dike systein includes
both the previously active and diversion channcls,
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Table 12.3 Summary of Secondary Explosion and Lahar Events

_ in 1992
AMondh JRainfall (aum) Frequency of Seaondary Explosion Frequency of Labar in Number of Days
H : Column Height inkm Sacobia River | Pastp River
s . : Tl 1sHed | 3sH<S Sslf Small  Padernite Big Small  [Moderate Big
‘%:' fan 0
j Feb o —
Mar 0 [
ApF 2 1 L
May o8 2
Jun, L] A '
Kl 517 3 1 ¢
Aug 925 L 10 1 8
Sep. - i1 20 16 4
et 133 4 2 2
Nov. 36 R i
e ] .
Total © 2218 38 38 2 13 - - - . - -
Note:  Montly rainfall is refered 1o dita observed st PI2
Lahas data is hak cornpiled on the daily basis '
. . _ in 1993
Mopth [Rainfall(mm)| - Frequency of Secondary Explosion Frequency of Eahar in Number of Dy s
H: Column Height in km _ Sacobia River Fasig River
H<l 1sH<3 | xS SaMl Small M ederale Big Small _ [Moderate Big
Jan 0 )
Feb 0 1
AMar. . S0
Apr. C
MMay . G
Jun 453 ] 4 3 1 1
al .38 10 g ] 2 -3 2 ]
Ag 685 3 ¢ 2 s 7 1 § 1
Sep. 4 5 6 13 ] 5
e 319 ; 18 L 2 1 2 4
[Nov. 171 1 2 i -' 1 2
JDec. - %2 -2
Ittt 2492 3 a3 11 [ 30 i2 T IRE ] 2
.. Note:  Moathly ainfalb is zefeed to dta obsenved at P12
- . - in 1994
‘ Month [Raicfali {mm) Frequerwy of Secondary Explosion Frequency of Lehar in Number of Days
11: Columwn Heightinkmy Sacobia River © . PasigRiver_ -
Hel 1<1<d | sll<3 Ssil Smalt  [Moderate | - Big Small  [Moderafe | © Big
Jan 21 . (1] : : ‘1 :
Feb. .. .l 59 1 e L 1 t
Mar, ] 29 "6 3 : I 2
Apc : 2 z 2 1 1|’ 1
May (] . 28 N5 5 6] : B
Jua - 1 3 4 5 i 3. 2
MO T108s T4 n 3 : 1 2 3 -5 3
Ay ~ 833 2 17 7 3 9 [ 1l 2
Sep 289 3 8 2 3 15 1 1] H K
Out : 13 4 & 1 b3 1 1 ? i
Now. 0 3 3
Oec 1} _ .
Tolal | 2269 4 60 13 13 a1 3 0 44 16 L
Note:  Monthly rainfall is retermed 1o data observed at UFFER-SACOBIA
- , in 1993
Month | Reindall (mm) Frequency of Secondary Explosion : Frequeny of Lzhar in Number of Duys
B : Columin Height in km Sacobia River C 0 PasigRivir
<l 15113 | 3slled Sl | Sewll [Maderale Big Sl [Moderate Big
lan 0 : - : ~—
Feb. Q n .
Mar 19 i ]
Apr . B i -
May 258 1 2 3 2
hun 211 1 2 b4 3 ¥
Rt 508 2 i 2 4 115 5 [ 3
g =01 3 ; 2 1 1 2 4| 4 [
Sep. 394 3 3 2 ? 4 [}
(eS8 2] 3 5 S 2 J i 1
4 Nov,
g o =
Total , 2355) - - i i5 ] 3 11 4 0 2t 2 _,,,_._,,:

Mot Monthiy rairdali is teferred o data obsenved ot LFPER-SACOHBIA
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Lahar Deposit in July 18 Event, 1995

BACOLOR

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

THE $TUDY ON FLOOD AND MUDELOW CONTROL
FOR SACOBIA-BAMBAN/ABACAN RIVER
DRAIRIRG FROM Mi.PINATUBO

JAPAN INTERNATIONAL COOPERATION AGENCY

320



f::’j Léhur Oepest

+ : Spot Survey Point &
peposition Pepth in meter

STA. RITA @

Figurc 12.6 THE GOVERNMENT OF THE PHILIPPINES

: : . THE DEPARTMENT OF PUBLIC WORKS AND H]GHWAY_S_
Lahar Deposit in July 27 to 30 Event, [{ESTUDY ON FLOOD AND MUDELOW CONTROL
1995 " FOR SACOBIA-BAMBAN/ABACAN RIVER

DRAINING FROM MT.PINATUBQ ]

[ JAPAN INTERNATIONAL COOPERATION AGENCY

330



B 7Y Lonar tepost
+ spot Survey Point &
Deposition Depth in meter

Figure 12.7
Lahar Deposit in August 15 ta 19 Event,

1995

o T Kivniae;

3

: ANGEL £5. porat ROAD

B

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

THE STUDY ON FLCOD AND MUDFLOW CONTROL

- FOR SACOEIA-BAMBAN/ABACAN RIVER
. BRAINING FROM MT PINATUBO ]
JAPAN INTERNATIONAL CGOPERATION AGENCY

331



FT73 vohar Depesit

spot Suivey Point &

+
Deposition Depth in
-
o .' 3
: @
e g
. oy
A
. “\ﬁ-u? .
s‘){
Pl
. \f.;a' )
STA.RITA @

Figure 12.8
Lakar Deposit  in -~ August

Septentber 3 Event, 1995

28

to

%

a—

ant) AJDr“g'L nEeg

 THE GOVERNMENT OF THE PHILIPPINES .
THE DEPARTMENT OF FUBLIC WORKS AND HIGHWAYS

THE STUDY ON FLOOD AND MUDFLOW CONTROL
FOR SACOBIA-BAMBAN/ABACAN RIVERR
DRAINING FROM MTPINATUBO

JAFAN INFERNATIONAL COOPERATION AGENC Y

332



[:::} Lohor Depesit

Spot survey Point &

+
Deposition Déepth in reter
o
,@-5‘3)(
i—\
X
\Tde
Cow
Y
5%
‘t"“‘ﬁ.

$X  STARITA @

o

GUAGUA

Figure 12,9
Lahar Deposit
October 1 Event, 1995

in Scptember 30 to

E

WG K101 aa) MAOGX
X

Py
.

=
3

FHE GOVEANMENT OF THE PRILIPFINES
THE DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

THE STUDY ON FLOGD AND MUDFLOW CONTROL
FOR SACOBIA-BAMBAN/ABACAN RIVER

DRAINING FROM MT.PINATUBO

JAPAN INTERNATIONAL. COOPERATION AGENCY

333



—— e

. N L]
©  LEGEND: e S0 e
€77 AKEA COVERED BY LAHAR DEFOSITS PN
. iN 1391 : Co

¢ EER] AOGITIONAL AREAS COVERED 8Y.

LAMAR DEPOSITS N 1992 ;

EDDITIONAL AREAS COVERED 8Y

‘.I.Cl
: ]r‘;'-' LAHAR DEPOSITS IN 1993

! EZZ} aooiTioniy AREAS COVERED BY |

LAHAR DEPOSITSINI9ZS

T AODITIONAL AREAS COVERED BY |
LAHAR DEPOSITS 1M 1995

SCALE !
Q 1 2 Jkm
T e el

Figure 12,10 .

Lahar Deposits after 1991 Mt

o
-,

I
&

A\

‘.
N~
/HGELES_

THE GOVERNMENY OF THE PHILIPFINES
THE DEPARTMENT OF PUBLIC WORKS ANG HIGHWAYS
THE STUDY ON FLOOD AND MUDFLOW CONTROL
FOR SACOBIA-BAMBANJABACAN RIVER
. DRAINING FROM MT PINATUBO

. Pinatubo Eruption

| JAPAN INTERNATIONAL COOPERATION AGENCY

334



Sediment Concentration

Observed Sedimenl Concendeation

by Volune (%6}
o0 p-— :
{lDGm'.’s)
o .
o |-- con oo S B P 4 (S
S. (i 30!:\"’:)’. —_—_
4 e T P
° Bate
ol / RUSREEE BRI - oty
Mancatiaa
15 T T T o —x—June |5
a Julys

kL B R ! SRR [ B s -/ - - D August8

: —o- Augusl 25
25 e [ e e e e DS e | Augest 30
) - - r‘_,_r,_,_'f.-—.f"\'”‘“""’ *“‘--i_;__\_\ : -8 - Sept. 3
; . e B
15§ - - L USRS DU PRI IS ot I |
10 - / Ce ,\

on’s)
e -
5 e i s 1 -
o SaES
ot

o]
0 s 10 b5 20 o 15 30,

Distance lrom the Mowth (hm)

Weight Delta 5 oa June 3, 1995
Percent o
Y S ——— —
0 - -—
16 b e —-r-"-’
S o-4003 20 0 2 3 4 <
Particle Diameter { ¢ Scale} i
S Weight | Mancatian on August 35, 1995
-Peecent : o !
B T
20—
0 p——
0 i

FLTRT S S R, | o 1 2 3 3 <3
Particle Diamgter ( $ Scale)

T Weight ¢ g Barbara Br. on August 25,1935
© - Percent . : L -

A 3 3 2 -0 L2 31 <3
) Particle Dizmeter (  Scale)

Note : Figues in parcntheses are flow discharges obsenved at the samie tine,

Figure 12.11

Observed Sediment Concentration and
"Transported Material in Pasig-Potrero River

THE GOVERNMENT OF THE PHILIPPINES
. THE DEPARYMENT OF PUBLIC WORKS AND HIGHWAYS

TilE STUDY ON H.00D AND MUDFLOW CONTROL
FOR SACOBIA-BAMBAN/ABACAN RIVER
DRAINING FROM MTPINATUBOQ _

JAPAN INTERNATIONAL COOPERATION AGENCY

335



(un) QNI M wos 3 ouTIsiq

{Uny) pno; A wo sovmsig

336

2 -
pid ho
Zz 12
. _ Ez% |8
S SZ fZ T 0T RpoSrtro ol Gl % 9+ 1 0 w&5os 1<
Y ¥ T Y Y T y T T T Y Y m] 0= ..nmm Ml.mmm M
.- -] uuNU -
: 5£QZaN
: TAECEE
| HK oA L
e S
FEZES)
; wQRZEG
. S - \H,B“ :
: EEXZ0%
. znlog s =
W WBP &
_ ZoQ<8R
; SZSREs
! 2| ZOL =
| Se OwAE
! LEIZG A
w g
. ~BIZ2S (=
|- wlni ey
: . Ziw &
| R4 %
il : =
B m 1 [ -
| . =3
ool ,. - : °
Ole. ' | H ! i @
. [T - : | =
ONH P PR ] i H H o Dl
RS : i B . —
0€1 1 i T M ! . B 1 _ _ X R M
R 0 SR i+ 4o Lo =
orl T T ; T E— orl = =
_ I AN | D N R I S 2
08! ﬁ - \Q “ T | m ; " _ (139 B“b m
) : o . i i H i |
081 T A . T _ X : T 091 04 e
ol i : n\w [ PRI v ol - =
A B R SR N ] 5 £
021 j \ “ - : T 0%! ma %
: © [ DU SR i ' !
~— 061 ks A — : 1} 061 a5 &
: . t \ [ SO , H " | L o w
: : . . - ! ' ' : , 1 ” = --
v : , 8267 U1 POGIOMY emrman 002 _ et — 002 o E
k\\ : : J2G0130) U1 SPELIBL AN LT ] e _ \ S : ' i | 01z ~
. , I 01z B : ' ! ! i “ !
| \ R . 33q0130 1 poquoAny —o— | .\_. ; L T L - o
VN T i ssensy smuadpneg e ——e— [ 00 Pl | o o -
i L g3EA U1 pogsaary —o— ] 0£7 I —— = 02 @
; : . . A - - - ! : / ! i i | I -
.m,’ ! . . ! il ! orz . ord mb
: 8 (oD o - (urR) =
P66T UL AT 032030g-BHEL Jy3 J0 Irod (eoipaiSnoy  UONTANT PAGIOATY $L6Y Ut J2ATY 01310 Z-F15e Y2 J0 djijoag emipnaEugy  UOWEARIT PoqisAny :




(WD) (RNOA U WOI) MHUTISIY . : - ‘ uny) 5?59590&35&0 .
R O9T T T 0L 8T 91 P Il O % 9 r T D o 82 9T T T 0T R0l 4T LT OF & - 9. v I 6
T R A S S AN CY A S S A
Lo L Wf
N Lo !
R T T ¥ g
| IR ]
Cd L
| . - 1 i S
i ! i _, _ i D\
] ' B ) . . /.
I N MV\\H
RNy 7
1 H [} i
N7/
! i i B . i
! | ' D\-..\\\l\\ !
! ! ! A i
o S
oo \:\\ .
1 1 . M il
s
, b 3 1 !
i “\ \\ﬂ\ R
! P I e
i i i !
“ C ]
1 ] A
’
I I |
: Ll !
o T 0ot _
. _ : m m —— oLl —
] “ [, m m A, ! . |
Ty o T — 0R1 :
- \\m \ T T ,. o6 : ., . o
unszar\R ool L - R ! m o ] R )
v P e e A ——t l 002 y , SRS 00z
S T PLZEA I E
; i i ! : 01z X i : i : |- )
\ﬂ .u\ m , m 1 m K ﬂ RLGT Ut POQIADS eomms. T A— "\u\ _ = ; : ! m .»._.E.E POUIIATY smmmmmmmen ﬂl 01T
S S L R T _ Lob e 4 b ] commramad—e— L]
\+_m\ Lo Lo || ceeTE—e— | | 1/ k\ I ] swwspeggtee— ||
A N T Py —o— = OEC . 7 S T — m U pogang—o— T OS2
io v L e S S S IRV O T o ——
. T : . : z
o) . T o ad

$661 4340130 Ut J3ary 020 J-ISEF YD JO IIIOLL JEUTPANTUOTUOLLANT POIAng - 5661 AN U1 23Any .o._obo.w..umnﬂh U J0 6L d rwpnSuo]  UONTASIT FOQIIATY

THE GOVERNMENT OF THE PHILIPFINES
THE DEPARTMENT OF PUBLIC WORKS AND [[GHWAYS

—__ DRAINING FROM MLPINATURG
JAPAN INTERNATIONAL COOPERATION AGENCY

FOR SACOBIA-BAMBAN/ABACAN RIVER

~ Changes of Longitudinal Profile of [THESTUDY ON FLOOD ARD MUDFLOW CONTROL
337

* Pasig-Potrero River

Figore 12,12 (2/2)




500 m WSTREMMOF OELIAS r_ T e ]
n R b SR D :
- . - LANAR KXPO‘SITS
l._ [ _
N W - . &
L Kem J 1% CF OCTCIER it 7\ @
Y £ S N
.. T CHELK _7___‘\ oo_,’_
. ) _ .
/ DELTA S EJ LRy romate
N S A e S [ y veemace [
LARAR DEPCSITS \_i_f\
—| . : :
ANGELES {___ .r_j.,_,ﬁ— ——-——""'_J:-j:: = N 5 : .Puf- 20 CREEX
[/ TR CREDE -

—=— A% {F SEPTENDER 1

CIVERSION CrANNEL PN -

: Tbé‘;&?‘«s
| jeron

|>.-..h___.-__ 33
e [

LEGEND: _
=" ACTIVE CHANMEL
28 OF SEPTEMBER 5 1995
srozz ACTIVE CHANNEL
. RS OF OCTORER 61395
AFTER TYPHOOR MANMENG

STA. RITA @
SCALE
° ' 2 3ge
[ i ™ omtition =" ey SR |

D-AG“PO /

Fi'gm ¢ 12,13
River Courw Meandering and Cross-Sectional Changes
fxtong Pasig- Potrero Rn‘er in 1995

&
)
Q — >~ AS OF QCTORER N
. !
Ao s
. 143
Tt e MR —
) : m
M MAS ALAN r‘_ T T -j
AT A
Ldin® DEPOS5TS ——— : . —
e —_\\_ : 7
e S ) :' __/"“'J: _______ -
1 aesmmmmmeT s
e
—— A5 OF SEPTLADER 20
- -- a5 0F DCIOUER &
- - 8w .l
DIVERSION PONE v . [ - RTELT )
. __ r‘—.___“_t - .

AS OF OCTIRER %

RS VR - & S
T[ﬂimm[ N
u .

A5 OF SEATEMBER 29 J

{FACING CONNSTREAM )

\e BACOL.OR

THE GOVERNMENT OF TifE PHILIFPINES
THE DEPARTMENT OF PUBLIC WORKS ANDHIGHWAYS
THE STUDY ON FLOOD AND MUDFLOW CONTROL
FOR SACOBIA-BAMBAN/ABACAN RIVER
DRAINING FROM MT.PINATUBD

338

JAPAN INTERNATIONAL COOPERATION AGENCY



Annual Sediment

Delivery (million m3) Sediment Delivery Prediction

.300 ' 7 ] - 1 ; LR
i j _ ~- @ - - Pasig
! — O Sacobi'n-Abacan-Pasig
250 ¢ ==« = - Prediction Casc-1 )
== Prediction Case-2
1 i
| '
i f
: ;'
150 F - - oo : o -
;
|
100} i 3
50 b 3 3
- |
i T_ e — s
o | ;

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 © 2000

Year .

. Annual Sediment Delivery

. Aclunal ' Prediction
Year. | Pasig | Sacobia-{. | _
S -1 0| Abacan-'} Case-l | Case-2.
. | Pasig N IR
91 - s 250 ] 223
1992 - a0l o r20f 0 163) 0 183
1993 £ 55 C120) 0 119|108
1994 130 138 87 72}
1995 45 S48 64 49
1996 47 34
1997 - ' 34 23
1998 . ] .25 L6
T1999) (] I
L 2000 - ' 13 7
Note: - 1) Case-1 is predicted using all actual data of Sacobia-Abacan-Pasig from 1991
" 10 1995,

'2) Case-2 is predicted excluding the 1994 data as a extraordinary value,

'3} Regression lines are as folows; _
Case-1:  Y=304.6Exp(-0.312T) Correlation Coeflicient = 0.846 -
Case-2:  Y=325.1 Exp(-0.3777) Correlation Coefticiént = 0.966

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

N . THE STUDY ON FLOOD AND MUDFLOW CONTROL
i'igll!'e 12.14 Si‘dilnent Delivcry ™ .(‘(“{'“0]\ : FOR SACOBIA-BAMBAN/ABACAN RIVER
DRAINING FROM MT.PINATHBO -

JAPAN INTERNATIONAL COOPERATION AGENCY

339




| CGET UISIUOATY JeyE
2 A0N WO cdeg CEny cmp unp e udy uow e ump

A L e e VU
g oo
T s
TIESHOA | ,
; 01
HEws
- - §1
J0ARy S1STZ 21 1y WA Joyry (sAcp)

ADuanbarg

(A p— \ - ‘ . [tH

— s1
BLL

- - 114

J3ATY PIQOOTS O3 UI SIVRAT JTYE-] - (sAtp)

Aouenbary -

T —r 0

s

01
st
ou
{saum)

3443 A ug vorsoydyy Aurpuoddg Aouonbaig

[ ey

RS> HEOE

i g > HF U]

wa 0N, Q) des Say np ump Aty a8y roy tqag g
—
. : 00T

009
008

— 0021
38R 714 Y IT TRy AYIUOI (wwr) egurTy,

7661 TI S1AT JTYET |
3 CAON PO o3 Bay,

-y unf AT ha< ST Qg ucf

Y

29any S1ST 243 T SUIAT JeREy

(sazp)

Aouanbaig

0
&

e N

o1

&1

_3ATy TIQOITS Ay Ul SHWIAY Sy

_ L]

1
(sAtp)
Asuonbasg

T T O

r
il
Kl

WAGH

)

ot

HE WS

£t

o Addad A ﬁomwoﬁwm Apuedsg

0T
(soum)

fousnbazg

20 .>oz UO mum H‘.m_:< .?h ung Ae ady e cqed Cuer

_.kﬂ..“|_w

TlL

= 0

1

002

00

008

0001

0038

Q001

PTneD Tig oy v [ugurey AjQIuoI

0021
AEEV TEsuTTy

THE GGYERNMENT OF THE PHILIPPINES
THE DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
THE $TUDY ON 100D AND MUDFLOW CONTROL
DRAINING FROM MT.PINATUGQ
JAPAN INTERNATIONAT, COOPERATION AGENCY

FOR SACOBIA-BAMBAN/ABACAN RIVER

b —

340

Summary of Lahar Events, 1992-1995

l"igt_l re 12.15 (1/2)




9

S661 W STRAT JeYE]

20 AON WO ‘deg Bny Inp unp Avpy udy Ul geg .5...“

oy 0
— ¢
— o
DILIDDON TG
£
o
J2ATY S1Seg Oyl Ul SIUdAY JBye] (sivp)

- Adtombary

R = A~ Sy Ao A A 0
: A g
STISPOA ews '
ol
€1
- 0z
I3ANY TIQOITLS 23 Ul SIUIAT JoyT {sAvp)
Anuanbosg
—T T y r r )
NN _ ;
D> HE WSS / \-.  W>H
/ 1
HEUG W~ Hs WAL M .
3
_ . @ummﬁ
AIdgF 2 w uorsoldxy Arepuodeg © Aswanbory
g AeN PO des Say oy cunp Ay crdy cImpy qad Cuef
. 0
L | 00z
{ . 0ov
A 009
> Q0%
000t
002t
dines BIqodeg Jaddiy 1y W repuney AGUOIA

(wrur) ey

S e U SIUSAT JeqE]

20Q AON WO 'do§ Sny Ip TR Avpy iy W (993 ﬁq

_ / H o) . == 0
- ] o -
‘ LJ . S
-l . LN o
- : *t
o , . oz
| aoang Srseg oy m SIUdAY mmeey 3=MMMMMW
L < e v T -~ B T y y , O
_ ol s T :
N |1
—; o1
e - $1
-TPwWg S : :
oT
JOATY TIQOITS YL UL SIUDATY Seery (siTp)
ce : “Asusnboz g
T T Tt 0
TR MM M A el
Sl WO\ e
ENCE P W . | - / “TEPH i o MH
- " Y>> 0n{ [
07
. . e e {sown)
JI3dF 2y w worserdy ATpuodg Aousnbarg
WA AN PO ées 8y mp unf AT Iy LR ._po.m.. L
T T " — Y
N S — 002
00%
(09
— Q0%
] - : 0001
— - . 0071
3énen Tiqearg Jaddpy-ony 1w iUy Anpuopy " funaz) :ﬁnﬁm

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

" FOR SACOBIA:BAMBAN/ABACAN RIVER -
:__DRAINING FROM MT PINATUBO

THE S1UDY ON FLOOD AND MUDFLOW CONTROL

JAPAN INTERNATIONAL COOPERATION AGENCY

Kigure 12.15 (2/2)

Summary of Lahar Events, 1992-1995

- 341



R
‘F_J" W ‘*“él‘})‘;"d}l; —

SCALE 13150000

i 1 ] 1
Y AU T N N
£ x00 0o

Figur'é' 12.16

: Flood and Mudflow _Inti_ﬁdatlon in

~ Pasig River in-1995 on DTM

Mesh Size = 100m

N Contout
_-N - Roads
‘ N ‘Dikes

Fo001 - 000
0.10 - 0.20
0.2 - 0.5)
050 - 100

[ Jooo - o001

'_{_fn)'

THE GOVERNMENT OF THE PHILIFPINES .

. 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

342




Angeles - Povac Road fr
R .

SCALE 1150000

[ |

on

Figure 12.17

¥ iy
% 7 L
< T
v i 2 1
22
(7
e

1
i

2
b,

2

)3

7

S da e

[’*’ -_m‘ .*
e
s |

Kiood and Mndflow Inundation in Pasig River
due to 20-yearflood on DIM

" -
W0
4\'#".‘ = LY
B
\'J 2 f [N
1 _,"

LS

Y

N contowr
NV Roads

A4 .A:/:_Dikes; I
/"//Dom-om E

7001 -0.00
2010 -0.20
0.0 - 050
55050 - 100
$81 100 - 5.0

.

Edsm-  (my|

FHE GOVERNMENT OF THE PHILIPPINES
THE DEPARYMENT OF PUBLIC WQRKS AKD HIGHWAYS

THE STUDY ON FLOOD AND MUDFLOW CONTROL

FOR SACOBIA-BAMBAN/ABACANRIVER
_DRAINING FROM MT.PINATUBD . . .

343

JAPAN INTERNATIONAL COOPERATION AGENCY |




ey

4o
e,
"f&’éf'
IR

42

N
4%%@
%L.—

7
Za

:%%ﬁayf

T
|

sanR

- SCALH 1:150000

e

:'_l*‘Ig.ure' 1218 |
Flood and Mudflow fnundation in Pasig River
~ due to 100-yearflood on DTM _

.V Contour
N Rass

:-N.—Dikcs - |
Cow -0

001 - 0.10

L
¥

Eos0-100
il 10 - 500
Bdsw- ' (m)

TilE GOVERNMENT OF THE FHILIPPINES .
: THE DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS _
THE STUDY ON FLOOD AND MUDFLOW CONTROL
‘FOR SACOBIA-BAMBAN/ABACAN RIVER
L DRAINING FROM MT.PINATUBO .
JAPAN INTERNATIONAL COOPERATION AGENCY

344




A
“"Op'

[!Lahar Avulsion into Porac Ri\'ér_}j
poR

. LEGEND ' _
Active Chonnel o3 of
| Seprtemter 3, 1995

L Zzzz Active Chonael es of
v Oclober 6, 1395 Alier
Typhoon Momeng

STA. RITA @

Figure 12.19 ‘ _
Critical Portions along Pasig-Potrero River Course

* - [1iE STUDY ON FLOOD AND MUDFLOW CONTROL

!os.
/
- /
Dike Breach and Overbanking -
Floods along Gugu Tertiary Dike

7

Oy
Floeding and Sedimet Deposition
along Active Channet 0s
S \/

% </
9’ ‘10 80 -
_ / [

BACOLOR

" TitE GOVERNMENT OF THE FHILIPPINES
THE DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

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

345

JAPAN INTERNATIONAL COOPERATION AGENCY |

o



REFERENCES







Ref. 1.1
Ref.1.2
Ref.1.3
Ref.1.4
ée'f.l.S

" Ref.1.6

‘Ref.1.7
' : Sacobn Bamb'm/Abacan River draining from Mt Pinatubo", March 1996

REFERENCES

REFERENCES

CHAPTER 1 SCOPE OF STUDY

JICA, "Incepcion Report, the Study on Flood and Mudflow Control for
Sacobir-Bamban/Abacan River draining from Mt.Pinatubo”, November
1993

JICA, "Progress - Report (No.l); the Study on Flood and Mudflow

Conlrol for Sacobia-Bamban/Abacan River draining from Mt.Pinatubo”,
March 1994

JICA, "Interim Report (No 1), the Study on Flood and Mudflow Control
for’ Sacobia- Bamban/Abacan River draining from Mt Pinatubo", June

1994

JICA, ”Prbgr’ess Report (No.2), the Study on Floed and Mudflow -
Control for Sacobia-Bamban/Abacan River draining from Mt Pinatubo",
December 1994 .

JICA, "Interim chmt (No.2), the Study on Flood and Mudﬂow C()ntrol'
for Sacobia- Bamban/Abacan River drammg from Mt Pinatubo”, March
1995 . .

JICA, "Progress Report (No.3), the Study on Flood and Mudﬂbw

Control for Sacobia- Bambaanbacan River draining from M t.Pinatubo”,
October 1995 ‘

JICA, "Draft Final Report, the Study on Flood and Mudflow Conteol for

CIIAPTER 2 PRF FRUPTION NATURAL CONDITION L

Ref.2.1 - _
i " Long-term Hazards from Lahars and Excess Sedimentation in'Rivers |
- Draining Mt. Pinatubo, Phihppmcs" USGS co o

‘Ref.2.2

Ref.2.3

Ref 2.4

Ref.2.5
Ref.2.6

Ref.2.7

8 Ref.2.8

T.C. Picrson R. J Janda, J V. Umba! and A. S Daag,' "lmmcdla:c and’

- JICA ”1‘6"18!')1'[1)’ Study on the Pampanga Delta Dcvelopment Project
. (I‘Iood Control Component)”, 1982 :

Dr L. Kitapaar, "Chma:e of the Ph:hppmce" 1989

" JICA,"Feasibility Study on the Pampauga Delta Development Pro;cct .

(lmgauon Component) 1982

- BSWM,' Smls/Land Resources Evaluation iject Physwal Agro- Soc:o

bconom:cs and Land Evalvation, Province of Taslac”, 1986

BSWM,"The Physical Environment and Agro Soc:o Econmmcs and Land
Evaluation, Province of Pampanga”, 1986 '

Bureau of Soils,:“Soil Survey of Pampanga Province", 1956

Bureau of Soils,"Soll Survey of Tarlac Province”, 1940

346



REFERENCES

CHAPTER 3 MT.PINATUBO ERUPTION

Ref.3.1

Ref.3.2

Ref.3.3

Ref.3.4

Ref.3.5
Ref.3.6

Ref.3.7

Ref.3.8

Ref.3.9

‘Ref.3.10

Ref3.11
Ref;3.12
Ref.3.13 -

Rcf.3.14
" Ref.3.15

" Ref3.16

Ref.3.17

PHIVOLS/USGE, "Scrious but Rapidly Diminishing Hazards at Mount
Pinatubo”, August 1994

Scott K.M, ¢t al, "Channel and Sedimantation Responses to Large
Volumes of 1991 Volcanic Deposits on the East Flank of Moum
Pinatubo™, Attachment I of Ref. 3.1,

T.Koyaguchi, “Volume Estimation of the'EJccl.a of Pinatubo 1991

“Eruption by Meéans of Fluid Dynamics Model and Geological Methods

(special report for Mt.Pinatubo)”, 1993

Janda R.J. et al, "Assessment and Response to Lahar Hazard arouud
Mount Pinatubo, 1991 to 1993, Attachment B of Ref.3.1.

PHIVOLCS/UNESCO, "Lahar Studics", 1994
BSWM, "Physico-Chemical Mineralogical and Hydrological Characteii-

zation of Volcanic Ash and Lahar and their Utilization and Management for
- Agricultural Crops”, 1992

"USACE, "Mouni Pinatubo Long Term Action Report, Eight River

- Basins, Republic of the Philippines, Volume-1l Thechnical Appendices,
Appendlx E : Engineering Analysis of Potential Measures and Developed
Altematives", March 1594

N.M.’l‘ungol and M.M.Regalado (PHIVOLCS), “Catibrartion of the

- Sacobia Acoustic Flow Monitor and Correlation of Rainfall with Lahars
- along the Sacobia Riverin 1992 (DRAFT)"

Punongbayang, R.S,, ’I‘rupuon Hazard Asscssmenls and Warmngs
Anachmcnl Aof Ref3 1.

Nauonal Smusucs Offlcc (NSO) "1990 Census of Populauon and ¢ a

Housmg, P1mpang1 and Tariac Provmces“ June 1992

USAID Pn,hmnmy Report for the Master Pl'in Study for the Areas ot_‘ -

Ccntral Luzon affected by lhc Erupiion of Mt.Pinatubo”, October 1993

Asisn Development Bank (ADB),"Report and Recommendation for the
Mt.Pinatubo Damage Rehabilitation Project”, March 1992

ADB “Phlhppmc Conntry Operational ngram Paper 1993-96", Apnl
199'{ :

. NSCB,"1993 Ph'inppinc Statistical Yearbook", January 1994

‘NSO,"1991 Fanily Income and Expenditures Survey” Vol.l and Vol.2,
~January 1994

“Papulation Projections by single yéar of a.gc ad by sex: ]990—2000-}ligh |

Assumplion" NSO

Provincial Phnmng and Development Office,"Pampanga and Tarlac
Provinces, Annual Accomplishment Report CY 1992", May 1993

347



Ref.3.18
Ref.3.19
Ref.3.20
Ref.3.21

Ref.3.22

Ref.3.23

CHAPTER

Ref.4.1
i . Ref.4.2

Ref.4.3

' Refd.4

Ref.d.5

. Ref46

Ref 4.7

- Ref.4.8

' Ref.4.9

REFERENCES
President Task Force on Mt Pinatubo,"Terminal Report : Mt.Pinatubo
Rehabilitation and Reconstruction Program", November 1992

NEDA Region 11T Office,"Socio-economic Impacts of Mt.Pinatubo
Eruption”

Tarlac Province,"Medium Term Development Plan for Tarlac 1994-98"
(Working Draft), October 14 1993

JlCA,"Mapping and Agricu!lurél Potential Study for the Integrated
Dcvclopm'cnt Program in Pampanga", November 1992

Philippine Business for Social Progress (PBSP) "In" Search of

- Alternatives ; Rehabilitation Options and Alternatives for the Mt.Pinatubo

Victims", July 1993
DPWH, “Surface Water Supply Bulletine”, 1982
4 BASIC CONCEPT OF THE STUDY

A Specaél Report of a Ncwspaper “Manila Standard”, "Philippine 2000",
July 211993

NEDA, "Medium Tem\ Phlhppmc Dcvelopment Plan 1993 98" Deccmber

1992
' Prbvmc:al Planning and Development: Office (PPDO), Pampanga

Province, "Annual Development and lnvcstment Plan1993, Province of
Pampanga”

- PPDO Pampangﬂ Provmce, "Socio- economlc Profile 1989 Pampanga

Province"

+ USACE, "Physmal Parameters Package for Long ’I‘erm Altemnatives- being

considered inthe - = Mt.Pinatubo Recovery Acuon Plan Basm Cost .

: Sununams" December 1993

USACE and USAID "Mt Pmalubo Rccovery Acnon Pian Imcnm Reporl a

of the Pasig-Potrero River Basin", October 1992

- US Geological Survcy, "Immediate and Long-term Hazards from L ﬂh'ars
and Excess Sedimentation in Rivers draining Mt. Pmalubo Philippines™,
1992 '

‘JICA, "The Master Plan Study fur West Ccntral Luzon Developmenl '
Program Progress chort I, March 1994 ‘ ,

NEDA Region LI Ofﬁce. " Socio-Economic lmpacts of Mount antubo

~ Eruption”, 1993

Ref.4.10

Ref.d.11
Ref.4.12

Mount Pinatubo Commission (MPC), Office of the Presndent "1993 Year-
End Report to the Peesident”, January 1994

MPC, "1994 Work and Financial Plan”, 1995

MPR-PMO, DPWH, "Progress Repost as of January 1994", February
1994

- 348



Ref 4,13

Ref.4.14

Refd.15

CHAPTER

Ref.5.1
‘Ref.5.2

- Ref.5.3

. Ref.5.4

Ref5.5

. Ref5.6

Ref.5.7
Ref.5.8
: Ref.j.g
Ref.5.10°

‘Rel.5.11

REFERENCES

Center for Research and Communication, ."Busincss and Socio~Ecoho‘mic
Prospects in Angeles City : With or Without Clark Air Base :1947-2006",
October 1989-March 1996

JICA, "Master Plan Study on Luzon Island Strategic Road Network
Development Project”, July 1993

Province of Tarlac, "Master Plan on Mount Pinatubo Development
Programs”, September 1993

S GEOMORPHOLOGIC CHANGES

T.C.Pierson, 'A.S.Daag, P.J.D.Reyes, T.Regalado, R.Solidum, and

B.Tubianosa, "Flow and Deposition of Post-eruption Hot Lahars on the
East Side of Mt. Pinatubo, July - October, 1991 (DRAFD)", PHIVOIL.CS

K.S.Rodolfo, et al. "Two Years of Lahars on the Westera Plank'of
Mt.Pinatubo, Philippine: Initiation, Flow Processes, Deposits, and
Attendant Geomorphic and Hydraulic Changes”, 1992

- R.Tomes, S.Self, M, Martinez, "Secondary Pyroclastic Flows from the 15

June 1991 Ignimbrite of Mount Pinatubo {DRAFT)", PHIVOLCS

R.A.Arboleda, A.S.Daag, P.J.D.Reyes, M.L.Martinez, T.M.Regalado,

"'1993 Iahars on the Eastside Drainages of Pinatubo Volcano: An Overview
(DRAFT)", PHIVOLCS

‘Major, 1.}, et al, "Watershed Disturbance and Lahars on the East Slde of
‘Mount Pinatubo during the Mid-June 199t Eruptions”, Attachment L. of
‘Ref.3.1, : _

Umbal IV, el al “The 1991 Lahars of Southwestern Mount Pinatubo
and Evolution of the Lahar Dammed Mﬁpanuepc Lake", Altachmcm ] of
‘Ref. 3 l.

Tokudome, et al, "Fxtcnl and Some Propefllcs'o'f Ml Plnéttibbs ashfall
" Over A gncnllural Land {JICA Technical report on the Sonl Research and: -

Development Center Praject, BSWM)", 1994 _

Pierson, T.C., et al, “Immediate and Long-Term Hazards from Lahars

 and Excess Sedimentation in Rivers draining Mt.Pinatubo, Philippines”,
~ copy from US Geologlcal Survey, Books and Open-File Reports Federal

-Ccntcr

Torres, R, " Sccond'iry Pyroclastic Flows from June 1991 Ignimbrite of

-~ Mount Pnntubo" PHIVOLS's Library

PH]VOLCS "Pinatubo Volcano: Past Events and Future Qutlook",
Proceeding of Mount Pinatubo Congress held by MPC in Manila on

. December 8 1993,

Arboleda, R.A., "Report of Investigation of the Typhhon Kadiallg- &
Epang-Geunerated Lahar Events at the East Side Drainages of Mi.Pinatubo

~ October 11 1993", PHIVOLCS's library -

349



" Ref.5.12

REFERENCES

Rodolfo, K.S.; . Two Years of Lahars on the Wesiern Flank of Mount. ‘_
Pinatubo, PhlllpplncS ‘Initiation, Flow Process, Deposits, and Atténdant
Geomorphorphic and Hydraulic Ch'mgas" Attachment K of Ref.3.1.

CHAPTER 6  SEDIMENT BALANCE

Ref.6.1
Ref.6.2

Ref.6.3
Ref.6.4

. Ref.6.5
Ref.6.6

Ref.6.7

* Ref.6.8

 Ref.69

5 Ref.é. 10

PRIVOLCS and UNESCO, “I.ahar Studies”, 1994

PHIVOLCS and USGS, “Serious but Rapidly Diminishing Hazards at
Mount Pinatubo”; August 1994

Thoras C. Pierson and Richard J. Janda, USGS; and Jesse V. Umbal
and Arturo S. Daag, PHIVOLCS, “Immediate and Long-Term Hazards

from Lahars and Excess Sedlmentatmn in Rivers Draining Mt. Pinatubo, =~ - '

Philippines”, 1992

Thomas C. Pierson, Arturo S. Daag, Perla J. Delos Reyes, Theresa
Regalado, Renato Solidum, and Bella Tubianosa, “Flow and Deposition
of Post-Eruption Hot L ahars on the EGast Side of Mt. Pinatabo, July-
October, 19917 ‘

PHIVOLCS, “Pinatubo Volcano, Update, July-October 15, ]992" 1992
Norman M. Tungo!l and Ma. Theresa M. Regalado, “Calibration of the.
Sacobia Acoustic Ilow Monitor and Correlation of Rainfall with Lahars
along the Sacobn River in 19927, 1992 : ‘

NIA (PDDP—IC Office), “Updated Report of the Effects of Mt. Pinatubo
Empuon on PDDP-IC”, December 1993 _

. Japan Society of Cw:l Engmeers "Manual of Hydraullc Engmeenng \
1971 _ :

us Army Corps of bngmecra, ‘“Mount Pmalubo Rccovcry Acuon Plan
Long Term Reporl Lxght River Basins”, March 1994 :

R. lorres, S: Self, M. Martinez, “Sccondary Pyrochsllc Flows from thc§ .
15 June 1991 lgmmbntcofMount Pm’ttubo” 1992 v L

CHAPTER 7 POTENTIAL HAZARD :AREA

Ref.7.1

“Ref.7.2
Ref.7.3

Ref.7.4

Swiss Disaster Relief, "Lahars in the O'Donnell nvcr system,

- Mt Pmalubo, Philippines, Final Report", January 1994

- PHIVOLCS-USGS, Progress Report of Joint PHIVOLCS- USGS {
* collaboration, 1992 through mid- 1994, Serious$ but Rapidly Dnmmshing

Hazards at Mount Pinatubo, August !994

T Pierson, R:JJanda, J.V.Umbal and A .S.Daag, P PHIVOLCS- USGS

Immediate and long-term hazards from lahars and excess sedimentation in
rivers draining Mt.Pinatubo, Phitippines, 1992 :

US Army Corps of Engmcers Mount Pinawbo Recovery Action Plan
Leong Term Repon, Eight River Basins Republic of the Philippines, Man,h
1994

- 350



REFERENCES

CHAPTER 8 STRUCTURAL MEASURE IN SACOBIA-BAMBAN

Ref.8.1

Ref.8.2

Ref.8.3

Ref.8.4

- Ref8.5
Ref86
'Ref.8.7
Ref.8.8
Rcf}s.g_
%R.ef.'s..i'o

Ref.8.11

Ref.8.12

RIVER BASIN

USACE, "Mount Pinatubo Long Term ‘Action Report, Bighl River
Basins, Republic of the Philippines, Volume-11 Thechnical Appendices,
Appendix A : Hydrology", March 1994

‘NIA (PDDP-1C Office), "Updated reports of the Effects of Mt.Pinatubo

Eruption on PDDP-IC", Decémber 1993

Pierson, T.C., et al, "Immediate and Long-Term Hazards from Lahars
and Excess Sedimeatation in Rivers draining Mt.Pinatubo, Philippines",

‘copy from US Geological Survey, Books and Open-File Reports Federal

Center.

T.C.Pierson, A §.Daag, P.J.D.Reyes, T. chalado R.Solidum, and
B. Tublanosa. 'Flow and Deposition of Post-cruption Hot Lahars on the
East Side of Mt. Pinatubo, July - October, 1991 (DRAFT)", PHIVOLCS

MPC, "Integrated Plan for the MOunt Pinatubo Affecetd Areas Mam
Text", July 1994

USACE, “Mount Pinatubo Récovery Action Plan, Ba'_sin 'Cost
Summaries”, December 1993, :

- Japan Socicty of Civil I‘ngmeers "Manual of Hydraulic Engmccrmg ,
1971 _

- USACE, "Mount Pinatubo Long Term Action chon, Eight River

Basins, chubhc of the Phlhppmes Main Report™, March 1994

Provincial Planning and Development Office “Soc1o -gconomic Profile of
Pampanga Province 1989" 19%0 -

Provmcml Plnnmng and Development Ofﬁce "Soc:o economic Proﬁle of

“Tarlac Provmce 1990" 1991

; Dcvclopmcnt Phn of Clly and Mummpallucs
S Angcles Cuy "Socio- -economic and Physical Profile 1993"

S Arayat "Comprehensive Development Plan, Arayat 1992-96"
-Mabalacat “Socio-economic Profile 1989
"Comprchcnsne Develop't Plan and Zomng Ordinance
- - Magalang - "Socio-cconomic Profile 1993“
" "Development Investment Plan 199498
: 1 - Mexico ~ “Socio-economic Profile 1991"
.- Santa Ana "Socio-econonic Profile l990(?)"(simple onc)
-Bamban  "Socio-cconomic Profile 1990 and 1992"
' "Barangay Profiles"(After Pinatubo)
- Capas "Barangay Data 1987 4(simple)

- Concepcion  “Socio-cconomic Profite 1980 and 1993

"Pampanga Province : Annual Accomplishment Report 1992"

351




Ref.8.13

Ref.8.15
‘Ref.8.16

Ref.8. 17

Ref.8.18
Ref.8.19

Ref.8.20

Ref.a.'-_zi .

Ref.8.22

8 CHAPTER
| " Ref9.1

3 @CHAPTER
© Ref.10.1
" Ref.10.2

Ref.10.3

Ref.8.14

REFERENCES

”Pampangd Province : Annual Development and Investment Plan 1993¢ '

BSWD and JICA, "Disaster Planning and Management for Agriculture”,
March 1992 .

Philippine Business for Social Progress, 1993 Annual Report”, 1994

USAID, "Preliminary Report for the Master Plan Study for Pinatubo
affected Arcas”, Octaber 1993

USAID, "Master Plan for the Arcas of Central Luzon affected by the

* Eruption of Mt.Pinatubo, Final Report”, July 1994

MPC, “Integrated Plan for the Mt.Pinatubo affected Areas", July 1994

"Medium Term Development Plan for the Provmcc of Tarlac 1994-1998"
Working Draft, October 1993

NEDA, "Medium-Tern Cemral Luzon Regional Devclopmcm Plan 1993-
1998" _ :

JICA, "The Master Plan Study for Central Lumn Dcvelopment Program"
Final Report, September 1995

JICA "Study of Agno River Basin Flood Control” Fmai chort Yol.lll
Main Report Part 11 Feasibility Study, and Vol.1V Supporlmg chort Part
I Master Plan"™, Deccmber 1601

9 STRUCTURAL MEASURE IN ABACAN RIVER BASIN

T.Kaki, "Sabo Works Planning (Japanese Editicn)", 1986

* Other references are the same as Chapter 8.

10~ NON- ST'RUCTURAL MFASURE? :
OCD "y he Phlhppme Disaster Managcmenl Systcm

Punongbayang, R.S,, "Fruplton Hazard Asscssmcnts and Warmngs
Attachment A of Ref3.1,

Janda R.J. €t al, "Assessment and Response 10 Lahar Hazard around‘

- Mount Psmlubo. 1991 to 1993", Amchment B of Ref.3.1.

Ref.10.4°

CHAPTER
Ref.11.1

PHIVOLCS/UNESCO, "Lahar Sludies".f 1994 '

1l ENVIRONMENTAL CONDITION = |
Campita, N.R., “Crateer Lake and Post- cmpnon Hydro:hcrmal Acmmy of

Pinatubo Volmno International Scxenuﬁc Conference on Mt Pinatubo’
1992 _

352



Ref.11.2

Ref.11.3

Refi11.4

Ref.1L.5
Ref.11.6

 Ref.11.7

 Refll8
"Ref.11.9
_ .Ref.11.10
Ref.11.11
Ref.11.12
Ricf.ll.l’%

REFERENCES

Grifal, R., "Physico-chemical, Mineralogical and Hydrological
Characterization of Volcanic Ash and Lahar and their Utilization and
Management for Agricultural Crops", Proceedings of Symposium on
Sustainable Agricultural Development of Mt.Pinatubo Affected Areas,
Biotech, UPLB, November 5-06, 1992

Mt.Pinatubo Groundwater Survey Team,”Assessment of the Effects of the
Mt.Pinatubo Eruption on the Groundwater System, Progress Report”,
September 30 to October 29, 1991

Suyat, M.N., et al, “Adaptablhty Test of Different Field Crops under
Lahar- Laden Soils", Proceedings of Symposiuim on Sustainable
Agricultural Development of Mt.Pinatubo Affected Areas, Biotech. UPLB,
November 5-6, 1992 :

Dickinson, E.H., et.al,,"Birds of the Philippines”, British Ornithological
Union, Herts 1-23 6 AP, UK, 1991

Du Pont, "Philippine Birds Monograph Series 2”, Delaware Muscum of

Nationa! History, Greenville Delaware; 1971

Generators Integrated Resourcc Development Inc. (GIRD) "EIA Reporl |

Environmental Assessment of Clark Acccss Highway: 0-21 km.: Bamban
to Flora, October 1981", 1981

McClure, H.E. “Migrauon and Survival of Birds of Asia”, U.S. Army
Med. Comp. SEATO Medical Project, Bangkok, Thailand, 1974

City of Angeles, "Angeles City Comprchensive Land USe Plan”, 1995

ASEAN-US thershed iject '‘Manual én Watershed M‘tmgement
Pro;cc! Planmng, Momtomlg and Evaluation”, 1990 C

DFNR "Master. Plan for F oreslry DeveIOpmenl" 1990
IFC "l\‘hster Phn for Mt M akahng Watershed" ‘ 1995 ‘
PCARRD “Phlhppmc Recommcnds for Watershed Mamgemcm‘ 1990

‘ Enwronmcmal-re}atcd rcglnlat|0;1s of the Government of the Phxllppmes

" CHAPTER
Ref.12.1
Ref:12.2

" Ref.12.3

were attached in Appendix D of Volume 1L

12 SEDIMENT MONITORING IN PASIG RIVER
 PHIVOLCS and UNESCO, “Lahar Studics”, 1994 ‘
PHIVOL CS and USGS, “Serious but Rapidly Diminishing Hazards ar

Mount Pinatubo”, Augmt 1994

“Thomas C. Pierson and Richard J. Janda, USGS, and Jesse V. Umbal

and Arturo S, Daag; PHIVOLCS, “Immediate and Long-Term Hazards
from Lahars and Excess bedlmentallon in Rivers Draining Mt. Pinatubo,
Philippines”, 1992

353




Ref.12.4

Ref.12.5

Ref.i2.6-

Ref.i2.7

Ref.12.8

Ref.12.9

REFERENCES

'Thomas C. Pierson, Arturo S. Daag, Perla J: Delos Reyes, Theresa
Regalado, Renato Solidum, and Bella Tubianosa, “Flow and Deposition
of Post-Eruption Hot L ahars on the East Side of Mt. Pinatubo, July-
October, 1991”

PHIVOL.CS, “Pinatubo Volcano, Update, July-October 15,1992, 1992
K.Yamamoto, "Alluvial River Morphology", 1994

Norman M. Tungol and Ma. Theresa M. Regalado, “Calibration of the
Sacobia Acoustic Flow Monitor and Correlation of Rainfall with Lahars
along the Sacobia River in 19927, 1992

US Army Corps of Engineers, “Mount Pinatubo Recoveiy Acllon Plan
Long Term Report, Eight River Basins”, March 1994 :

R. Torres, S. Self, M. Martinez, “Secondary Pyroclastic Flows from the
15 June 1991 Tgnimbrite of Mount Pinatubo”, 1992 :

354















e



	CHAPTER 12 SEDIMENT MONITORING IN PASIG RIVER
	12.5 FUTURE PROSPECT OF SEDIMENT DELIVERY
	12.5.3 Lahars under 1995 Topographic Condition in Pasig River
	12.5.4 Potential Inundation Study in Pasig River Basin

	12.6 FUTURE PROSPECT OF DISASTER MITIGATION MEASURE
	12.6.1 High Risk Areas
	12.6.2 Basic Concept on Required Activities


	REFERENCES
	Cover

