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TABLE 2.8 FFWS TASK DISTRIBUTION

Ho Agency

Tasks to FFHS Activily

1 PAGASA

(a)FIood forecasting n major basms using the existing FFHSs

(b)Issuance and dissemination of flood bulletins through its
own channels and OCD's channels.

{c)Issuance of warning of weather disturbances by typhoons,
storms and depressions, including heavy rainfall given

. impetus by the monscon through the same channels as above.

{d)Menitoring of operaitonal condition of system equipment.

{e)Monitoring of rainfall/water level data transmltted from
FFHS Dam office.

{f)Request to HIA/NAPOCOR regarding warning operation based on
forecastmg, as well as appropriate reservoir operation.

{g)Assistance in maintenance services of system equ:pments
installed by FFHSDO.

{(h)Provision of infermation of weather condition.’

{i)o/u af FFHS equipment

27 HIA

{a)Dam reservoiT operation m:mﬂy for lrmgation purpese.

{b)Reservoir water release based on the assessment of inflow
from upstream areas, telemetered.data from gaugmg stations

. established by FFHSDO.

{c)issuance of dam discharge warning. :

(d)Operatmn of warning stations regardmg dam discharge
warning, using warning facilities prowded by FFWSDO.

{e)Marning operations regarding flood warning issued by PAGASA,
at its reguest. .

' (f)OIH of FFHS[}O equipments for the dam operated by HIA

3 WAFOCOR

(a)Dam Teservoir operation mainly for power genera1ton purpose.

{b)Reservoir water release based.on the assessment of inflow
from upstream areas, telemetered data frum gaugmg statlons
“gstablished by FFHSD0.

(C)Issuance of dam d1scharge warning.

(d}Operat fon of warning stations regarding dam' discharge
warning, using warning facilities provided by FFWSDO.

{e)Marning dperations regarding floocd warning issuad by PAGASA,
at its reguest.

{£)0/84 of FFUSDO squipments for the dam operated by HAPOCOR.

i DPWA

- (a)0/n of flood contrel facilities/structures.

{b)River managerent .

c)Monitoring of rainfall/waterlevel data transmitted from
Pampanga,: Agno, Bicol and Cagayan river basins.

(d)0/M of system equipments installed by Pampanga FFWS,
ABC systew and FFHSO0.

5 NHWBR

B (a)Coordlnatmn {ii Teservoir operation among water use purposed

in view of beneficial water use.
{b)Coordination-in framework change regarding water resources
" development/management.

6 0CO

(a)Coord:natioh in fonmlating warning dissemination system
in normal time.

" (b)Relaying warning mformatmn received from warning agencies

to- the tasked agenmes and to ROCC/PDCC operation center

- " in case of emergencies.

{c)Coordination and monitoring of disaster management activity
conducted by nationalflocal governments and private sector
through OCC set-up, before, during and after disaster.

{d)Assessment of disaster situatlons during emergency.

: fe)ﬁrgamzmg BCCs. in normal time.

f)O/M of system equipments installed by FFHSDO.
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TABLE 3.1 THE AGNG RIVER INTEGRATED FFWS COST ESTIMATIE

Unit : 1000 Yen

Ttem No. Description Equipment Civil Totel
‘ Cost Vork
i. Construction Cost
1-1 Direct -Cost _
1-1.1  Agno River FFUS 698,408 91,400 789,808
1-1.2 San Roque FQOS 440,906 37,600 478,506
1-1.3 Moriones FOS 466,218 40,600 506,818
i~1.4 Balog-Balog FOS ‘ . 466,218 40,600 506,818
1-1.5 Mt.Amfucao Repeater Station 91,014 500 91,514
1-1.6 Mt .Malabobo Repeater Station 76,308 10,200 86,508
i-1.7 St.Ignacia Repeater Station 63,634 4,300 67,734
1-1.8 Ringa Dam Office . 15,618 200 15,818
1-1.9 Cabanatuan Repeater Station 1,956 - 100 2,056
1-1.10 NIA FFWS.Center . : - 5,000 200 5,200
1-1.11 PAGASA FFWS Center (DIC) 24,326 500 24,826
1-1.12 QCD Monitor Station 6,312 200 6,512
1-1.13 DPFWH FFWS Center 23,267 500 23,767
1-1.14 Municipal Warning System 84,524 3,900 98,424
1-1.15 Measuring Equipment 34,726 5,000 39,726
1-1.16 Spare Parts 204,790 5,000 209,780
" Total of Direct Cost 2,713,295 240,600 2,953,825
1-2 Indirect Cost 636,775 160,900 797,675
' .Total of Construction Cost. ' 3,350,000 " 401,500 3,751,500
7 Engineering Service T 750,000
3 Contingency ' 675,000
GROURD TOTAL 5,176,500
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TABLE 4.1 THE AGNO RIVER PRIORITY FFWS COST ESTIMATIE

Unit ¢ 1000 Yen

Ttem No. Description Equipment Civil Total
Cost Work
1. Construction Gost
1-1 Direct Cost
1-1.1 Agno River FFWS 530,886 54,050 584,936
1-1.2 Mt.Ampucao Repeater Station 91,0L4 500 91,514
1-1.3 Mt ,Malsbobo Repeater Station 76,308 10,200 86,508
1-1.4 Binga Dam Office 15,618 200 15,818
1-1.5 PAGASA FFWS Center {(DIC) 264,326 500 24,826
1-1.6. DPWH FFWS Center _ 23,267 500 23,767
1-1.7 Municigal Warning System 94,524 3,900 98,424
1-1.8 Measuring Equipment 34,726 5,000 39,726
1-1.9 Spare Parts 85,594 6,985 92,579
Total of Direct Cost 976,263 81,835 1,058,098
1-2 Indirect Cost 244,066 20,459 264,525
Total of Construction Cost 1,220,329 102,294 1,322,623
7 Fngineeting Service ~ 764,525
3 Contingency 238,072
GROURD TOTAL 1,825,220

-FF.40-












LESEND

Bamoge
. Whgtatlan |

&
> Rived () /939 -
: Tewn o ¥
+ Dam j‘f poﬁ}‘

: Rainfall felemetering statlon \ 7—)"MI(IATAREM

L Water Jevel 1elematering sfallon

! Ralatoll# caparier teremerertng sm"ll-

o Repearer slation k
. - W]

* Rufnialt £repeatar Talemotaring sallon i

I Fiood Forecosting Centsr

L Viarning slalidn typs —A

I ¥ernlng atztion lyps-B

___/ Exisiirg fochlly
| i 1 Facllliy 1obe consiracied

| amen

Totped SRS ——

TR N \j
O

I

AGNO BASIN

Lusen Jilead [ e Toyongan

. '\
A fleplulea S!ullon
=x[Manlta
> PAILIFPINES Amhuhino +
%E?-q& [ nnwn. statlon
S

Mindange

’\g-mu : .
[ EALN -ﬂmru:nn

NF 7 W1, Syation

A

N

+/Blngn Danslte

| TEa, Sratien

A

b1
x T s sy

Bluuu
( FEVISUam offlce

=T Bevex
RF Siatien

i

S10. Bacbare
HFI\'JL Statlen

Sun Rague

- shaon . B/ Staen

FOEORRVEID
o

s %“""?' OARILIRCHITG
brque IQ' [ -

Lol

]

§1A

1ALEY

]
EAL ARG
Carmean
RF7¥L Stattan

1AL EI\IILOIEI"‘

o ‘_,_v——vgunlllﬂlll "

!M.Ul:uﬂ\<

Atk MAHUEL
sang x

) \' Agno River
+ " Flood FolecastingCentar
\‘l |

nious ™
A v T Wawa

\}Q RF/\“L Sml!an
u/

o
KALASIOW

a
SALIED TOLAS

BAEIITA
URDIZTOHOD
[]

. o
':i"“‘n!‘"{q ALCRLA

o
BAUIISTA

L]

(Speakar/ 1todlo ~ Tal.

~—*

/ Tibog
E) RF/ WL Stallon

*
L Speakeni \
1.3

Further Flood Forecasting and Warning Systein
in Agno River Basin
{ After FFWSDO Profect |H

SCALE
1 3 [L S | T

Fig. 2. EXISTING / ON-GOING FFWS

-FF.41-






BINGA DAM

LEGEND I
W/ . pam
o ' {01
A 1 SUB- BASIN
02
SUB - CHANNEL M
O ' COMPUTATION NONE ' - L sAN ROQUE
® GAUGING STATION
® : FORECASTING POINT
o .
S
oT
STA.BARDARA [~ )
18 106 17 03
8 ® CARMEN
BANAGA WAWA 1
@) —)
L) 13
12 10 TIBAG .
4 {04
9

- Fig.2.2 SCHEMATIC DIAGRAM FOR THE EXISTING FLOOD RUNOFF MODEL

-FF.47-






Blnga Domelte =

Sanle Tomos -h

Son Roque By
Sta. Borbara G

Garmen -M

Tibag LAY

Wawe

A
Hanoga N

tAgno River Basln Telamelering Byslem] {Pampanga River Telemeissring System|)

LEGEND
N Tilsme!ellnq Roinfolland Water Lavst
Qauging Slatlon
! Talemsiering Watér Level Gawging
Slatlon

1 Telemetering Rolnfoll Stalion

»O o B

. Rapeoler Slotion
(W] subconter

{a) : Natlonal Flood Forecasting Center

! Inlormallion Flow

NOTE ;
oco [ Otlilce of Civli Defenca

AMFFGC.  Ague Rivar Flaod Feracasiing
Conter

DPY¥I1 © Depariment of Piblle Works and
Highways

M—————O Bunga

Ex'] Pantobangan FFWS Dom Ditlce

“*__"'"“() Papayo

A Cabanatuan

ARFFC A Gapun
e Aroyol

*«————-—--@ Saxmoan
.___k San Rotos!

£ 3
3] -Noilonal Flood Foracasting Center
{olimen,Quszon Cliy}

[Dato Transfer by Telophone!}

PAGA3A, Flood Forecosting Brunch

Raliniall Fredletion for 12 hours Lafer

Flood Forscosting Slmulatton by Storage
Funcllion Modal

Outpul tha Forecosting Walar Leva! and
Discharge for sach Foracosting Folnt.

Preporalion of Bulistin

Forocoslln1 information

i

o C D

I

Warnlng to Rejalive

Agencias

Praporotion of
Disastsr Monagerneni

.1 1
ARFFC i bPwWH I Brogdcasi Medio
NempaTr, eie,

Forecosting and Wernlng : Information o Resldents
Infarmation to, ’

-1} Bovernor tPéngasinan Siaie).

2) Bogupad Radlo Statton
3} Pagupan Hatlonol Polica
4} Rosales Radlo Stoflon

-8) Rosalaa Nallenal Polics

Fig. 23 STANDARD 'PROCEDURES OF FFWS ACTIVITY

FF.43-







LEGEND / \

/ﬂ ﬁ.m:}' @ Raln Gauge Stotion (Existing) H ¥

O ¢ Raln Gouge Stotlon (New) ,: /
“Rano sa3ik] ' Woter Level Station {ExIsting) " (‘

Luson ipond ! Wmer Level Station (New }

Raln Gauge 7 Water Level
Station {Exlsting}

Raln Gauge / Water Level
Statlon (Naw)

‘Repeater Station (Existing)
Repester Statton (New)
" FFWS Center

Hindonad
,\Bﬂornu

BINGA -~ AMBUKLAD
CONTRQL OFFICE

FOS Control Oiflce
Sinplex Link {Exlsting VHF )
Sinplex Link (New VHF )

5 Multlplex Link [Exlsting VHF 4%
' Mulliplex Link {New VHF

E[E[@@m- & ®>roe

LINGAYEN GULF

SRR \:
-A
4y i SCALE
DALGG - BALOGBAM+ \é

Iy 10 20 30Km
J———

BALOG - BALUG | om—

l.l \ CONTROL OFFICE

FLOGD OPERATION
SYSTEM \ e
x

_\ / Fig.3.1 INTEGRATED TELEMETERING
/ NETWORK SYSTEM
- FOR AGNO RIVER FFWS

\*'/“

-FF. 44







BUED RIVER FFWS

CAMP | ()

: W | Y‘jnmeumno paM
101 .: _

i Y?amm\ DAM

BUED RIVER
ANGALACAN RIVER
=]

()
o
r

>
NICOLAS

Manpoas [ g . rOOUE
104 saN -] AMBAYOAN
: RIVER
1

% SAN

ALORAGAT RIVER

=] ViRAY - DiPALO
5 RIVER

MARAQAG

TAYUG

SINOCAL AN RIVER FFWS

g»
ES O

. s SINOCALN RIVER
STA. o1 BINALONAN BANILA
BARBARA RIVER |

ROSAL

A
103

maLasiou [ ' Q
{faLasiout | ___<

102

3

|

1 © T CARMEN T

| )
1

_ _INGALERA RIVER. § B
. 5 BAYAMBANG ;/ |
aANAGA Y s AGNO RIVER / g%
108 ~ g
g 7tk
2\ A i
A
LEGEND 20 & @
> A fu i
. x 04| 2
. Sib-Chaeansl T CAMILINGQ o «
2z 7
3 3 |
@—— . Sub-Basin = TARLAC O (":l
. . g 2
—(r— : Ferscasting Polnt A
7 iom
-
7

. Rerarding Bastn

BALOG-BALOG
DAM

AGNO RIVER FFWS

- — — - — - - - - —

Fig. 3.2 FLOOD FORECASTING MODEL FOR THE INTEGRATED FFWS

“FF. 45







TAVH AYH

AGHO BASH |

Luteh 1atand \

p 'Yﬁ?;f‘*‘"’“‘?g)‘“

S 'r.}a PHILIPFINLS
g

a0

LINGAYEN GULF ]
§_-,..,_'-_ ' QEMIACINTE -
oo = a\\'m 402G '
: Asumn Y }
. — L < 3 i
‘ ' Qlnigire ;:' ~ \'@9& ont \
e

SO

4
/,én_n HICOLAS l
/ /‘-‘\__ L]
/ P \
dm’ua—(‘_ /
R ~ - - b
- iy : TN o ASINGAN - . +
13 >
8 -;;\-@3—_._.///\‘ /,;;)§m MATIA ™~
\\\aJ l. -
. -Sidinevany 1
FRON

LEGEND
® ' FFWS Center
© ' DPWH Branch Office
B v ocD,Lingayen

X ¢ NaHonal Pofice

A+ Radlo Stalion

0 ¢ Municipailty

—-¢ Slmplex Link (VHF}
®  Warning Siatlon

Fig. 3.3 INTEGRATED FLOOD WARNING
NETWORK SYSTEM

-FF.406-







LEGEND FLOOD FORECASTING POINT
@ . Directry Affected | AGNO RIVER BASIN ALL!E%?SFI\GVER'
O ! Indirectry Affected o ¢ n"‘,
fu 0 o i S .
s S EE e EHS LR 4 6
% || 2 A A A S A I PR e
ASE | B EEEER S |6R 2 E]EE
. _leituw| v |mjolr]|o|ald|z|aiia|g]n|d|n
PRI VLAY PROJECTED  10PUATION T
0] 200 ‘ _
L bl __lmseon | aaBoue OO ]| ) e K A0 I A A
P MALGALIN G, Ut GRS o ele
R 55, 00K 11,000 |ololololojo
H. LK T, 0u0 aio lololo|olole T
e cARAGIAU H9, B droon OO : @le|o
h. GPAL DANARA 43,000 - suuoe |olo @O .
T HAAORG 15, 0un 66,000 1O olele
B, IMPAUDAN - 23,000 a0 |o olele
Yo ORI - 44,600 5, Low- ]
0. 1AORC 2h, 000 33,000 O B
2 | 1. BITALOMAN ho, 000 a5, o0 O [©]
<L | 12, SRl MAHUET, 3,000 | AWGuo @,
Z | 1. BAl NEcoLAas - 26,000 C 32,00 O @
RN IR T VNI H 30,000 30 |©@ O G»F
v | ] BEn mARIE 22,00 Cbow @ al |71
< |10 Sl TR T e 31,000 olo
o 7 asinean ", u00 s oo, | @
Z |G e 20,m0 2, G0 ’ @
< | 190 ROBALES - 13,1110 B, UG @ O @
0. 20, VILIASIS lui,mui © bt @ B
21, URDAIRIA By 000 uG,me o T s
2. BRAELON i3, 100 60,000 Jololo|oje
23, AGHITAR ) 26,060 34,600 - OIojoio
24, BAN CARIOS 117,000 153,000 ojo|oj0o ] O
45, HMALAS 1T - 83,000 107, Ui O ©
2. BASTSTA.: . 20,000 26,000 9]
2. URBIZIOGN 34,0600 Iy oo Q|0 |ele
28, BAYAHBANG LTS, 000 Yo, (00 Q@0
295 DBAUTISPA 21,000 27,000 . (LG
30, ALCALA . 29,000 3000 @) | | i I —
ET STRTL S 311 10,000 12,060 @ :
O |2, Shl ML 16,000 - 20,400 @ O
< | 33 B GRS 1,000 0, 0o O
1o, UaMELTRG 60,000 69, 00K ©
| 3. PAHRIL b62;000 73,0000 @
< MEL_(WNHM 61,000 19,000 @ ]
|37, lthiAc 152,000 206,000 ©®

Fig. 3.4 RELATION BETWEEN FLOOD FORECASTING

POINT AND AFFECTED MUNICIPALITY

-FF.47-







NAALINRR LI N R AR A AL R a BTN ERRB NS ERICCCCLCCCLOCCOCUTLCCVEELLCCE
CRCOE PN LR QRS T U DY MR AL RO PR ST U YT LA RCDI G ELSNNPQESTENTYTLITY

i D00 )0dGOIdAd00ACa0000GIcT000006Cea0000000000000080 1
" 000000000400 'nnonoenuoowHoc{aooeooun TITIII
1 g0000uadavad MHOHHNNMHOI-‘MMHH NTEITL
! s00Rd00gB00d uunoooenzwennuf bopaoR0pQ002000 |
5 eovaoifi e fadesananceenngaesnotodaihonesngreonnies 3
i ennoagiizhhaocnadeooonalaeet 100000 0l aqsece00d
1 200000 BODRRA0RM0ELN T ENLEAFI000000 000000 )
1 8004900 EE wunueawewinoouu 110800 sfﬁnwnu !
§ oou'aoownu-nonaoeooo teatcdoonoacorefrzeeonos ¢
1 sosgaafy IM uaeooee ﬂ»nlr\;naooeno Greties 0
1 1000010 ua 9000 .009\‘000@00050 Geeeooe
it wenn?éu iH Fhaadadtd Sunnunnu\ Ea00e00 If
1 ©opnodee o nooo IH.MM 10065G000000000E000000 B
1 gog0ea0ulad :mu Higteet Moe&eouaowoxuuoow i
18 t nnaoéﬁl ga6 Jraoerjusooonkeaovoaoacotonatonoses 1
1 1649 ,uoH\qunngaooetcaown \izeaeoadoee0ete
1] 100980 :un]uﬁnounhﬂaoont Pligesfentadad o
18 i 0E znuf:aunw aaeesgiihbIa0agboe0090s 0
B ST N Zroooanes
u EREEELEF SV RRRTE JERTETERY LI
i s ERNELLSTAVERIRAE Piieoeoade
t EXEERRE i EER R AR it 1ehivedoee n
P ;_\ rl'“““ LiEspaa00b 1
TEETSRITY: Rt SOt R b 3 AR !
EEELERE Ll ‘nx:n;:nlfn !ﬂ_‘j‘“?{fﬁgg’ E
TN VL ittt P b Y w
B b0 Trddatets btbb] |05 t2rNga0000 11
WoateRReTr k@’%@%’{’.ml 121 g
BOo0005090 [IASERRRENE 5 [RERE VITERE RN N
HoaeEeges 11|nn:n|& I TiartIEeseY M
I o0aobea0Edl TLINEOCeILLITALE i HIIILLIGEEE H
notoregatedl s PEYIIRRONT R tiirribagae
1 J00QCECRUT? HAREALIANAREERE RN | iliee
WoGesecaceq? ARSI IR R T tii 1w
15 0006006090: '%OHEMH![HI e RS
5 oaobeLacens: fis e rRA b a0Raer? - raiaiteee N
CM o dcoto0deise i ¢ il ITIIITY R
R IR RLLE 1! Py apteeeneer u
T ITITYITIY] |—I ik = ANTLS REER Gscocvar 3
HOAEbE0d006003) T CODLEIEILI00080000%00E 1
Wo000DOTREECENI R he TELIEE00pao00cT30B0000000000 1
BOAGEA000FRERTIIREIEIINY TH11i10G0000C¢00a00a0ba000EsT &
# oooooowoowo%;\.nzu TRt E11E800609000000000000G000 1
BOROREEROIaERIRFZ Iy I PEVET I ELA0006D00¢0000eptGo000es n
Boposdeteeateacns it PYEII21190006900000400000000008 45
W ocEandnRepteti I PLEE2IIELO2AQ€00500000000 000000 &
i nooooaonoweon&) 13 EIEHEII0I00E00000¢0000000000000 41
0 F000a06Rs0RRERAALITIY I 1iIEI8 160808400005 0805E000000¢ 0
1+ OeLbSA0NGEoabEaGD 11T NIt EELELTIELGOGAGIO6E0RG50000000008 1
@ b0 EddorReNROCE2] N TEIE3NEI12000090003003¢00080068¢0 52
S bro0saoEbes0GLa0RDE] PEIITIIL1006009000000300¢0600000 4
ST G090 RENEt0RRRA0SEEI | LEIIINEI16C0g0¢000G0U0GRE0000BC 52
boe90s09c000R008000001) TERUIIELIIF I EEQa00b000000G8000¢0 &
SEopa0eadcandtosdasostetnly LTIV IS L ETIE190d0800000008006080 5
4 9ce00006009008090000000 LERPLIAE iR IHEoeeea0ea0oec00000
SO Ra0Ga0edRa00RdsoceedR0d -1 VELRIN L L Bl 1 eda8000c00dGades. %
S GT00000R0ETO0ia0006000111111 TECITIR3LIEIEE100u90860000000040 51
SOAG0adR0aEbadanoeotaTLEilTi VIIRT2i b itIL1126046005004a0039¢0 4
9 00000000000000000208000L21 111 TLLE ANl Eietiteaaonaogeeeeoas &
6 000000 EEREISEIDARIOO0IELTE] VILIER LI EHTE1 i 0aa00800t000000 &
S1 00000CO000EO000R00000CID0TY] LLLETIIREILINE I E0e000000000000 &
BOBORRIEUE00dIR000000d000008dY) PIRLIRELIRLILLIT1Y80008¢000000048 &t
§ 200000090695290000300000499011; PILERTEE R EbEELIEE0000000000008 &
BOA0REEUEIIIIEINIaNeN0IIRaILY PELTYEET I LIE LR Ed0a6a0030080 ¢
B 90000000Ea02¢0E550020000001 TLIEIIREIEE L LI bdeacoeotoandes. 5§
i 000008000V aGE0RTB0B003 PUPIRTSISSEI0 1113403005080 0000 35
B aooooua_onewowoaowwauo/#; DYEEIPLELTEI IS LIE dagd0008a02000d0 &
33 QHHHHHWHHHUHHT\JH iEl PIVIIERLIRTLOQGRadead0gedagdn o
BB I0Ch0CODUR00L000aG0004DREY Vi 2L i i I0sa00000092000000¢0
" uuanennnuunaaan;\ng uI TIXITTI 0103606900008 00060000 1
HOA00H00I00000CI00GEa00GD0D NS BRLTELEIITIZE0QEZ0020000080080500000 1
BOADIATONRS00RTOREI 00T A00T 0N (,u LELTET140094¢0094800a809044330407 3t
N OPG000E00303 00000400 0IA00 8T EY LIS 9435320¢09240000900000909 3
hoaRedeIosioneaineansinediiiy dlrrrrtreatasdcaoasiusdoaaateouse
16000000 GEIEE0d00pED0E0dd m-aouonocuwoosﬁ% ALY 100090000006 0600400600000038
BoGGuODearedanae i g a0 ei00000000000000u Bl 10009003 020000300¢00300000¢5 X
1 unwoeaowwaom,a's 0000000000 0000000000e6E i 11000000000 G00CoU003000000000 &
1GeeRe00a0da a0 e iat 000800000 00000000808l 1 N 1e80200ii0430000064900800200
J060ETA002 -.nn.)»:uaaonnooeaonaoee-haaeannaa:.::--:anannnuowwanwuoqwo i
Qo ADE4IRAGREL 000t I000008000000300¢E0aEE033009 1U0233300T0053040083000205985 X
BL00260006m~ s Ti U080 00000 i00Ea0 0GR IIRR00N0Y aaaisiedilng0000i0Er0a0dT 3l
HOA009006de5e 3 a0 0000000000000 ddya0aoaeeiIgd)aiarii2 00080 a2030G4900 B
1 000 0GIE0000000G000000600000006000 0ces0d0000ed E 00000935 0900309000900300a3 1
B 0BQ040¢08ddo0b0a009C06000023000009800 00000060879 090000390940 400004003¢293129 4
S5 000000000020005030000G0000E000000000006g 000n T [1use0020000306060508209500005
$G004069600 0098 060000020463 00000 42909840603, 4l  IsddadiTiiascaidindsanddday
) nomamoo :mueoououon/\ : 3 EEeddRaqaRdigey i
i@ EEREEAE LT ; R RRLEAL TR LTI
1 i ¥ : 3 l\."“'F‘.E ]
A E REERE PR

01 QUT OF Fl.ooD
PRONE AREA
[ [} 1oGo
210006 2900
3 12000 3000
4 3090 - 4000
314000 sG00
(3 1ol B8000
T 16000 1000
517000 - BOOO
S 1800 9GCOQ

CUNIT = PERSCHS /Kn)

QIWARNRG 3TATION

Flg. 3.5 F’.O'PU_LATI'ON DENSITY DISTRIBUTION

“FF.48-







_lr__

UPPER BINGA

" "AGNO RIVER BASIN
HYDROLOGICAL NETWORK

BINGA - SAN ROQUE SAN RCQUE-CARMEN CARMEN- WAWA WAWA - BAHAGA
SUGB-BASIN SUB-BA SN SUB-BASIM TARLAC CAMILING
SUB-BASIN SUB-BASIN
BADAAN @ MT.AMPUCAD [_i_}\\ KAYAPA Oy DAYANBANG URBIZTONDG
APUNAN €. SAN ROOVE MaLHT WAWA 4 DBANAGA
BOROK .7 TEB-BO STA.ROSA TiBAG r,.—??l CARILING
) 27
aMpukLae @ $AN NICOLAS O FONNEL Q. "/ i MAYANTOC
| omeA @ SIMIBAAR rpatGatan (Y s //11 ! LamEy
sAH GUIRTIN HEGRITO /f,// : :
THrua & 1ga ll 1
ANABAT UPPER MONIONES O{ﬁ ? ' IE MT. BAMB AN
| UMINGAN BALOG-BALG G | s
LAPAZ QATAS ?7 ! |
e[ ASIMPLEX VHE ) CARNEN UPPER GATAS (/ 1 !
o UPFER BUL3A 11
R -~ - Er £ s -
—— Bl MT. TOYANGAN I‘b”' Yy
~ : e —
‘ - oo
o |
—_——— e — — et et rd e e -
| r 7 b 1
BINGA = AMBUKLAQ | sawnoouz | | LoweR o' DonNEL
i
FOs (:E)rt2 TROL i _FochFoltéé ROL I ‘ E {FOS CONTROL CENTER
(APOCOR) | -Hapocor) | il toPwh) !
- L_.___._,____l il..‘____n_._._._.._l
: 11 | e e e e e
i i ket a1
e e | I Lo e B ey i
n ! = e
! A Ji | rhnes, I
: o o fupepulpipndystundt | . | e
MREPEATER > : CEHTER = "1'1I ::
STATION . 1
| S 4 iho
thn
ey ]
iln
i ll
BALOG - DALOG it 4
FOS CONTIROL CENTER l I
AP {N1A) },:
1A
AGNO RIVER
FFWS —
CENTER - l
AMULTIPLEX, VHI 3 MT.. BAMBAN
; - > REPETATER
MT. AMPUCAD -m>-——- : ‘ STATION
e m e L R f
CAYANGA = BLED {SIMPLEX , YHF)
THVER BASIN
LOAKAN PAHTO- SIUCAL AR WARNING SYSTER
cAMP IV THYER BASIM DPWH BRANCH MUNICIPALITY
CAMP
RIMALOG URPER KALIPKIP () Tamiac O [+ bAGUPAN ASHGAR
DASAN KALIPKIP O - o Lingaven TAYUG
POZORRUBIG BINALGN AN @&, } 9CBb OFFICE ¢ GALASIAO 5TA.MARIA
LADAC ASINOAN O3 -6 3TA.BARBARA ALCALA
MARAOAG - URDAMETA O - SAH FERNANDG O— -0 MANGALDAN MAL ASIGUI
MAPANOAN STA.BARAARA / LINGAYEN o— Lo MAPANDAR BAYAMBANG
| MAL AS109I1 A ! -5 MANAOAG TARLAC
NATIONAL POLICE - o LAgAG CAMILING
| ALLIED RIVER BASIN HYOROLOGICAL NETWORK [~ | BinaLonan URGIZ FoNDO
: DAGUPAN o— o URDANETA
| URDANETA o—] Lo san manueL
LEGEND TARL AC o—

i INTEGRATED.FFWS SYSTEM

{DEPEMD ON STRUCTURAL PLAN)

:  ALTERMATIVE OF INTEGRATED FFWS SYSTEM

Fig. 3.6 THE

RADIO STATION

|

baGUPAY L=
LRDANETA 0
TARLAC o— 1

INTEGRATED FFWS

~FF.49-







LEGEND
A5

o/

™\ torn ﬂm“ﬂ" -  Simplex Link
x" v 1 —=- Duplex Link
. /..at .

Toen (B)
Forecasting Point
Forecasting Point/Ralngauge Slation Id (

Raingauge Siation \
(#-
+

Repeater Station/Ralngauge Station

Repeater Station
Local Hadle Stallon

) & i) OCD Provincial Otfice )
% /
wa  Multiplex Link

. BINGA AMBUKLAQ DAM
OPERATION OFFICE

—
A g

LINGAYEN GULF

J.
L[N'GAYEN € AGUPAN QJ
T QT ETA
A"‘BM.{BARA
oy,

D
BANAGA. (EX) -‘“\3*"“7

D _
SIMINBAAN (NEW)

\
5/

UMIN’GAN (NEW)

*»/
NO RIVER FFWS B
NTROL OFFICE |

)
\k

AG
CcO

o
"_/"" +

30Km

E
\ L) +
NEGRITO

X, (NEW)

.4

"+  /FIG. 41 THE AGNO RIVER PRIORTY FFWS
.

A

“-FF.50-






. Tsatort







o 10 DS
DESIGN OF






DS:DESIGN OF RELATED STRUCTURES
SUMMARY

(1) The design of related structures as described in this sectoral report on
the Study of Agno River Basin Flood  Control was conducted through the
following procedure: '

{(a) Assessment of flood damage on river facilities and structures.
(b) Declsion on the basic design concept for related structures.
{c} Structural planning and désign of related structures.

(d) cCalculation of work quantities.

(2) The analysis on the causes of flood damage to flood control facilities and
related structures was made on. the basis of the flood damage records shown
in Tables 2.1, 2.2 and 2.3 and in Fig. 2.1. The results of the analysis

‘are swmarized as follows:

(a) Most of the damage caused by floods are found on dikes, riverbanks and
groins.  The 'évergge cost of restoration works ‘estimated at B70
million in this three years correspond to almost three times the

annual average cost of flood contrel projects in five years.

{b)  There are some sections with unstable slopes and water colliding fronts
without revetment and groin in the typical cross sections of dike
shown in Figs. 2.2 and 2.3, which are considered as the causes of bank

failure 1n'the,ﬁast.

{e) It was determined that the upper reaches:- of the.Agno'River, the Dipalo
River’which-ia*a*tributary of the Agno River, and the left bank side
of ‘the middle reaches of the Agno River have been damaged in almost

‘every year.
{d) The main causés.of bank failure consist of scouring of dike materials

~of silty sand and”fhe:étrbng'fréctiVE=force to the existing groin of
dry masoﬁry during floods. < ‘Another cause of dike failure is the

" _DS.8§1~



(3)

(4}

insufficient compaction at the junction between the existing dike and

‘the newly constructed one.
(e) The causes of bridge damage were determined as follows:
- Insufficient clearance.

~ . Drift current due to decreasee of flow area by structure.

- Unsuitable location of abutment. L
- No revetment and foot protection around abutment to protect dike
from failure due to scouring.

The mechanism of bridge failure is illustrated in Fig.-z.a;-

The design work in this study was made based on the fblldwing criteria with

“reference to the river improvement works recently implemented in. the Study

Area: |

{a} Technical Standard_ for River and Sabo - Facilities prepared by: the

Ministry of Construction of Japan.

i (b) Design Guidelines, Criteria and Standards (Vol. T & II) prepared by

the DPWH,

The standard design section of the river dike wﬁich is one of the most

. important structure among the flood control facilities in the Study Area is

shown in Fig. 4.1,

Structural plan and design were made for the'following-related,strucﬁures.

(a) Related Structures for River Improvement Plan

River Dike, Revetment, Groin, Water Gate, Sluiceway, Bridge.

(b) Related Structures for Floodway Plan

Floodway Dike, Revetment.

{(c) Related Structures for Flood Control Dam Plan_

Dam, Spillway, River Diversion Facilities.



(d) Related Structures for Retarding Basin Plan
Retarding Basin Dike, Overflow Welr, Drainage Gate; Control Gate,
Wiler,

(c} Related Structures for Other Flood GControl Facilities
Fixed Weir on Agno River, Closing Dike in Bued River, Sabo Dam.

-DS.S3-
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x. INTRODUCTION

1.1 General

The Agno river basin which is situated at the northwestern portion of
Luzon Island, Republic of the Philippines, has been suffefing from damage
caused by recurrent floods. Under these circumstances, JICA has been
undertaking the Study of Agno River Basin Flood Control since March 28, 1989
to formuilate the Master Plan to mitigate flood damage.

This sectoral report preéents the design of related structures which is

one of the components of the study. .
1.2 Objectives

The assessment of flood damage on river facilities and structures was
conducted to determine the best preventive measure and adopt the most suitable

design for structures in the Study Area.

. The study on the design of related structures was carried out to obtain
the work quantities for flood control facilities such as river improvement,
floodway, dam, retarding basin, fixed weir, closing dike and sabo dam. The
work-quantities_servedlas the basis for the cost estimate and the cost and

‘benefit analysis.
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2. ASSESSMENT OF FLOOD DAMAGE ON RIVER FACILITIES AND STRUCTURES

2.1 Record of Fleod Damage on River Facilities and Structures

Flood damage records of flood control facilities and related structures
caused by major floods in recent years brought by typhoons listed in Table 2.1
are shown in:Tables 2.2 and 2.3 and in Fig. 2.1. ' o

2.2 Analysis on Causes of Damage

The . construction of . flood coatrol facilities in ‘the Study Area had
proceeded as shown in Table 2.4. Most of the damage caused by floods are found
on dikes, banks and groins. The average cost of restoration works estimeted at
P70 million in these three years corresponds to almost three times the annual

average cost of flood control projects in five years.

. The repeated restoration works to prevent damage caused by flood-in the.
Study Area have adopted the typical cross sections of dike shownlin'Figs.;QaZ*
and 2.3. However, there are some sections with unstable slopés and water
.colliding fronts without revetment and groin which are considered'as ‘the causes

of bank failure in the past.

From the study on bank fallure sites: caused by recent £loods (refer to:
Fig. 2.1 and Table 2.3), it was determined that the upper reacheé-bf-the,Agno
River, the Dipalo River which 1s a ttibutary'of the Agno River, and the left
bank of the middle resches of the Agno River have been subject‘to-damage in

almost every year.

Since not only dikes buf also groins are damaged in these reaches, it is
considered that the main'éauses of bank failure comsist of scouring of dike
materials of silty sand and the strong tractive force to the existing groin of
dry masonry during floods. Another cause of dike failure is the insufficient
compaction at the junction between the exiSting'dike and the newlﬁ-construciéd

one.

-DS.2~



The causes of bridge damage are considered as follows:

Insufficient of clearance,

¥

Drift current due to decrease of flow area by structure.

!

Unsuitable location of abutment.

No revetment and foot protection around abutment to prevent

dike from failidre due to scouring.
The. mechanism of bridge failure is explained as follows:

The -destruction of a bridge due to insufficient cléarance occurs when the
flood water level comes up to almost the superstructure and strong dynamic load
works directly to it through.the debris such as drift timber caught by it, or,
when the flood overflows the'superstructure and washes it away (refer to No. 1

in Fig; 2.4).

When abutment is placed in the riverside as shown in No. 2 of Fig. 2.4,
flood overflow due to the decrease of flow area causes destruction of a bridge,
and scouring of dike by drift current ensues due to constriction. Destruction
around abutment occurs when. scouring of dike by flood flow ensues due to
unsuitable location of abutment as shown in No. '3 of Fig. 2.4. Destruction of
a dike consisting mainly of silty sand ensues'eaéily when there is no revetment

and foot protection around the abutment as shown in No. & of Fig. 2.4.
2.3 Requirement of Damage Prevention Measures

The fbllowing damage-prevention measures are conceived to be effective in
the Study Ares. They may be employed singly or in suitable combinations with

‘each other.
(1) Dike with Stabiliﬁy for Design Flood Discharge

Dike materials should be carefully "investigate and speciai attention
should be giveﬁ to the compaction of dike, '_Revetméht and groin should be
planned.arouﬁd water cblliding fronts. The structural tjpe of existing groins
is dry masonry;'hbwever.'it ié nec¢éSary to plan another structural type that

is stable against floods.
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(2) ¥lood control dam and retarding basin to reduce flood peak discharge by

temporarily storing floodwaters.

{(3) Floodway and diversion facilities to divert parts of flood into another

river basin.

(4) Closing dike to prevent floods from spreading due to bank failure.

(5) Pumping facilities, sluice way and water gate for the drainage of inland

water.
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3, BASIC DESIGN CONCEPT OF RELATED STRUCTURES

3.1 Scope of Basic Design

Basic design shall be carried out for all the structures related to the

flood control facilities in the Study Area.

The standsrd.design which is

stable under general design conditions was applied to the design of related

structures, however, the deteiled computation for structural analysis is not

made in this'phase of the study.

Basic design shall be applied to the following related structures:

(1}

2y

(3)

(4)

(5)

{6).

Related Structures for River Improvement Plan

River Dike,'Revetment; Groin, Groundsill, Water gate, Sluice way,

Bridge

Related Structures for Floodway Plan

‘Floodway Dike, Revetment, Diversion facilities

Clusing Dike in Allied Rivers

Closing Dike, Revetment, Groin

Related Structures for Flood Control Dam Plan
Dam, Spillway,.kiver.diversion facilities

Related Structures for Retarding Basin Plan

-Rétarding:Basin'dike, Overflow facilities, Drainage

‘stations -

Related Strﬁétdres'fof Sediment Control Plan
Sabo Dam .

 .D8.5-
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3.2 Design Criteria

There are some design criteria for river structures in the Republic of the
Philippines. Howeﬁer. actual design works have been conducted on the'hésis of
past experisnces and the criteria of foreign countries because of the
insufficient data on river structures. Accordingiy, the design work in this
study was made on the basis :of the following criteria with reference to the

river improvement works recently implemented in the Study Area.

(1) Technical Standard for River and Sabo Facilities prepared by the Ministry

of Construction of Japan.

(2) Design Guidalines, Criteria and Standa;ds (Vol. I & II) prepared by DPWH.

3.3 Typical Design Sections

.River dike is the most important structure among the -flooﬁ control
facilities in the Study Area. The relationship among the crown width of the
dike, freeboard for désign flood discharge and standardadesign-section of fhe
dike are shown in Fig. 4.1. The standard design of retarding ﬁasin dike which
is of the banking type like the river dike .is shown in'Fig{ 4,18, The standard
design section of the river dike shall be basically applied to the floodway

dike and the closing dike for allied rivers.
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4, STRUCTURAL PLAN AND DESIGN OF RELATED STRUCTURES

4.1 Structural Plan and Design of River Improvement
4.1,1 Dike

‘Standard ‘design sections of river dike corresponding to the dike height
are-shown.in-Fig. 4.1. . The dike height is determined by adding the freeboard
‘#llowance to the design high water level which is reckoned on the design flood
discharge. Freeboard which is the margin of height maintained between the top
" of the dike and the designed flood level to guard against overtcpping and wave
wash sh&ll be obtained from the table shown in Fig. 4.1.

- The crown width of the dike,'which'mayibE'required to serve as a road for
facilitating the transport ‘of materidls during  the construction .stage ‘and
maintenance operations, and its relation to the design flood -discharge is also

ghown in Fig., 4.1.

" The side_slopeé onqboth'landSide‘and rivergide of the dike.are-designed As
2:1, as shown in Fig. 4.1, Berms are provided along the slopes of high‘dikés
~as an erosion control measure and alsc toc improve the stability of ‘the 'side
slopes. Berms are designed for the riverside and iandside, respectively, as

follows:-
(i) Riverside'

When the crest height from the river bed is more than 5.00 m, berms shall
be provided at every 5.00 m: Berms shall be 5.00 m deep Ffrom the crest
elevation with a width of .3.00 m. :

(2)  Landside -
' When the’crest height from the existing ground is more than 3.00 m, berms

. shhil-be‘prdvided_at"every.S.OO'm; It -shall be 3.00 m'deep.from the crest
elavation with a width of 3.00 m. o ' o
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4.1.2 Revetment

Revetments are flood control structures constructed along river banks
subjected to direct attack of the river flow and along ‘dike .slopes for
protection against scouring and wave wash. . Standard design sections of low-
 water channel and. high-water channel revetments in relation to the dike height

are shown in Figs. 4.2 and 4.3, respectively.

'Revetments  of low-water channel, which are classified into two typesy
Type-A and Type-B corresponding to the dike height (See Fig. 4.2), are designed
with the use of gabion cylinder of D0.45 m and wooden pile:of D020 m x 3.00 m

in order to suit for variations of the riverbed under the flood £1low.

Revetments of'high-water'chﬁnnel{ which are classified into two types:
Type-4 and Type-B corresponding to the dike height (see Fig. 4.3}, are designed
with the use of wet masonry of 0.60 m thick and - gabion mattress of ‘0.50 m x
1.20 m'x 3.00 m in order to prevent the dike from scouring under the flood

- flow.

Slopes of revetments are designed as 2:1 the same as those of the dike.

4,1.3 Groin

Groins are river training structures constructed along the dikes of rivers
to deflect or repel the flow for the purpose of training the course of the
river channel and to protect the dikes from scouring by inducing-siltatibn in
the area. Standard designs of low-water channel and high-water channel groins

are-gshown in Figs. 4.4, 4.5; 4.6, and 4.7,

Groins of both low-water channel and high-water channel .are classified
into two types: Type-A for general streams and Type-B fér‘ﬁhe_ups;réam portion
of the main Agno River which was repeatedly damaged by f£flood floﬁu(sée-Figéa
4.5 and 4.7). ' | | '

Groins of Type<A 20.00 m long ‘and “2,00 m hlgh -are’ designed- with “the' use
of gabion cylinder of D0.45 m for low-water channel or ‘gabion: mattress .0f 0.50 -
mx 1.20 m x 3.00 m for high water channel and wooden pile of D0.20 m x 3.00'm

‘as a permeable type (see Figs. 4.4 and 4.6), Groins ﬁf'TypewB 30.00 m long
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and 2.00 m high are designed with the use of reinforced concrete and gabion
cylinder of D0.45 m for low-wuter channel or gabion mattress of 0.50 m x 1.20 m
x 3.00 m for high-water channel as a massive type 50 as to cope with the flcod
flow (see Figs. 4.5 and 4.7). The 'distance between groins of Type-4 shall be
30.00 m and that of Type-B shall be 50.00 m.

4.1.4 Sluice Way

S8luice ways are provided for the purpose of drainage or irrigation by use

of box culvert with sluice type gate under the dike.

Standard -designs of sluice way, which is classified into two types:of
Type-A and Type-B, are shown in Figs. 4.8 and 4.9, respectively.

~ Type-A, which has one box cul#ért of 1:50 m x 1.50 m and Type-B, which has
two box culverts of 1.50 m x 1.50 m, shall be determined based on the discharge
from its catchment area and inlet capacity. To prevent the differential
settlements, wooden piles of D0.20 m x 5.00 m are provided at the foundation.
Steel gheet piles 3.00 m long are designed for the purpose of percoiation

control.
4,1.5 Weter Gate -

Water gates are provided to protect the branch catchment area from the

backwater flood flow of the main river.

Standard designs of water: gate, which is classified into two -types; Type-A
and Type-B, are shown in Figs. 4:10 and 4.11, respectively. Type-A, which has
'a rb1ler=type'gate of 10.00 m x 7.00 m and TypeQB;'which has a roller type gate
of 20.00 m x 8.00 m, shall be determined bhased on the river improvement plan.

‘To prevent the differential settlements, reinforced concrete piles of 0.40
mx 0.40 m x 8,00 m and wooden piles of D0.20 m x 5.00 m are provided.at the
foundation. . Steel sheet piles 3.00 m long ave designed for the purpose of

percolation control.
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4.1.6 Bridge

A number of bridges are planned to be constructed andfor rehabilitated
according to the river improvement'plan;"The gstandard design.is shown in Fig.-

4.12 so as to conceptually understand the type of bridge structure.
4.2 Structural Plan and Design of Floodway

4.2.1 Dike

Binalonan Floodway with a total length of 6.80 km is considered from the
Toboy River which is the upstream of the Tagamusing River to the  Angalacan
River in order to divert the flood flow. . The floodway will be diuided.into two
sections. They are the upstream portion which is 3.60 km long to divert 550
m" is flood discharge and the downstream portion which is 3.20 km long to divert
650 'm Is flood discharge. '

Standard design  sections of floodway dike are’ shown in- Fig. 4.13. The
structural type of floodway dike is basically the same as the river dike. - The
floodway, with dike slope of 2:1 and a crown width of 4.00 m, has Low-water
channel and high-water channels. The low-water channel width for the upstream
portion and the downstream portion are 10.00 m and 15.00 m, respectively. The

high-water channel width for both portions are 60.00 m.

4.2.2 Revetment

- 8ince the layout of this7floodway”is planned in: alignment, revetiments are
proposed only for the low-water channel to protect the dike £rom séou:ing
caused by the flood flow.. -The structural type-of‘revetments;-pfovided'with
gabion cylinder of D0.45 m and wooden pile of DP0.20 m x 3.00:m, is basically
the same type for the river dike, as shown in Fig. 4.13, -
4.3 Structural Plan and Design of'Flood'coﬁtrolnDam-

4.3.1 Dam

Selection of prospective flood Control dams have been studies fbr_l?Idams.'

Location of these dams are shown in Fig. 4.14 and typical sections of exlsting
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‘dams and previously studied dams are shown in Fig. 4.15.. Consequently, the
Moriones Dam and the Lower O’Donnell Dam which reservolrs are to be connected
by ‘a open channel are selected for the Framework: Plan as an effective flood
control measure. Both dams are planned as a concrete gravity dam. The
Moriones Dam which is 53.00 m high and has concrete volume of 277,000 m3. is
shown in Fig. 4.16 and the Lower O'Donnell Dam which is 38.00 m high and has

3, is showm in Fig. 4.17.

concrete volume of 92,000 m
The design upstream slope of 0.1:1 and the downstream siope of 0.7:1 are

the same for both dams.

Curtain grout and: consolidation grout are planned for the foundation
treatmentﬁéhich shall be made to increase the bearing'capacity and homogeneity

of the foundation for thé purpose of stabilizing the dam.
4.3.2 Spillway -

Sbillwa?s to divert the design flood discharge for 200-year flood are
- provided for the .purpose of stability-of the dam itself,

The Moriones Dam has 15 ordinary: flood sluices of orifice type with gates
and '180.00 :m wide free ovefflaw crest (see Fig.:  4.16), - Flood water from
" upstream enter ‘into the reservoir and:its outflow is to be controlled by these

spillway gates. :

The Lower O’Donnell Dam which is connected to the Moriones Dam by ‘a open’
channel has no spillway since it is expected to work as a saddle dam of the
‘Moriones Dam.

4;3.3. River Diversion' Facilities

To divert the river water during the construction of the dam, upstream and

- downstream cofferdams - and a temporary-diversion tunnel are planned.
Rivér_ diversionz‘faéilities of the Moriones Dam are 'planned- with two

cofferdams- of earthfill type and a ‘temporary diversion - tunnel of D6.00 m and
ZOO;OOZm long ‘as ‘shown in. Fig. 4.16.
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River diversion facilities of the Lower O'Donnell Dam are. planned with two
cofferdams of earthfill type and a temporary diversion tunnel of D5.00 m and
240.00 m long as shown in Fig. 4.17.

4.4 Strictural Plan and Design of Retarding Basin
4.4.1 Dike

Standard design sections of retarding basin dike in. relation to the dike
height are shown in Fig. 4.18, The dike height is determihedfby-adding the
freeboard of 1.50 m, which is the height maintained between the top of the dike
and the designed flood level-to guard agalnst overtopping and wuvé;wash,'to the

design high water level obtained from the result of ' flood control simulations.

The crown width of the dike, which may be required to serve as h road for
facilitating the transport of materials during the construction stage and

maintenance operations, is designed as 6.00 m.

The side slopes of the dike should be determined based on-ihe stability:
‘calculation by use of soil characteristics. However, in this phase the side
slopes on both the retarding basin side and the river landsi&e of - the dike are
designed as 3:1, while the slope of landside of the dike ‘is designed as ' 2.5:l
as shown in Fig. 4.18. 1In case the dike height is higher than 3.00 m,-&
blankét zone of 10.00 m long and 2,00 m thick is provided'at the toe:of slope
for the purpose of percolation control as a further countermeasure against dike

failure.
4.4.2 Overflow Welr

Overflow weir is provided on the retarding basin dike to divert some of

the flood discharge to the retarding basin.

‘The standard design of the overflow weir, with steel sheet piles ”oijTbOTm'
long and wooden piles of D0.20 m x 5.00 m are provided for the purpose of
percolation control and prevention of differéntiai'ééttlements‘feépéctiveiy, is
shown -in Fig. 4.19.  Revetments of 0.60 m thick and gabiohimdttreﬁswof”oﬁso“m'x;
1.20 m x 3.00 m are also provided to. prevent the dike*and-the“fdundationfof“thé
toe of slopes from scquring' by the divefped flood. .Crest' iength :0f the
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overflow weir shall be determined on the basis of the relation between the

diverted discharge and the overflow depth.
4.4,3 Drainage Gate

Drainage gate is provided at the downstream of the retarding basin to
drain the diverted discharge immediately after the flood. The standard design
"of the drainage gate, which has five roller type gates of 10.00 m x 7.50 m, in
a total span of 50.00 m is shown in Fig. 4.20. Réinforced concrete piles of
0.40m x 0.40 m x 5.00 m and wooden piles of D0.20 m x 5.00 m are provided to
prevent differential settlements At the foﬁndation. Steel sheet piles of 5.00

m long are provided for the purpose of percolation control.
4.4.4. Control Gate Weir

“Control gdate weir is studied at the downstream of the confluence of - the
Poponto Flood&ay and the Tarlac River for the purpose of regulating the flood
flow. The control gate weir, which is designed as a concrete structure with
ten roller type gates of 15.00 ﬁ.x 11.30 m in a total span of 150.00 m, has the
dike on both sides as shown in Fig.4.21. The dike slope of the retarding basin
is 3:1 and it has a blanket zone of 10.0 m long and 2.00 m thick at the toe of

upstream slope.

Steel piles of DO.60 m x 20.00 m and reinforced concrete piles of 0.4 m x
0.4 m x 10.00 m are -provided to prevent differential settlements at the
foundation of the control gate weir. Also, steel sheet piles of 10.00 m long

are provided for the purpose of percolation control.
4.5 Structural Plan and Design of Other Flood Control Facilities
4.5,1 Fixed Weir on Agno River

?ixed welr is planned‘to_divert 8,200 ﬁals out of the éstimated 9,200 m3ls
of the 100-year flood dischafgé to the Poponto Floodway. Structural design of
‘the fixed weir is.shown in Fig.4.22, and it is designed as overflow type with
2.00 m overflow depth, 250.00 m cteét'width and 6.50 m height. The weir has
the split portion 0f 5,00 m widthsin_the'éénter'for the maintenance flow to the
Bayambang;stretch of the Agno River. |
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Reinforced concrete piles of 0.40 m-x 0.40 m x-8.00 m and wooden piles of
D0.20 m x 5.00 m are provided to increase the bearing capacity of foundation
and to prevent differential settlements. Steel sheet piles of 5.00m long are

provided for the purpose of percalation control.
4.5.2 Closing Dike in Bued River

Closing dike of 2.00m high and 2.00km long is planned: in the upstream left
bank of the Bued River to protect the downstream area from the damaging flood

flows.

The structural type of this dike, with a slope of 2:1 and a crown width of
4i00 m, 1s basically the same as the river dike as shown in  Fig. 4:23.
Revetments of wet masonry type of 0.60 m thick and foot protections by gabion
-mﬁtt:éss of 0.50 m x 1.20 m x:3.00 m are provided to prevent the dike :from
scOuringlf'Also.fsteei sheet piles of 5.00 m'long are provided for the purpose

of percolation control.

4.5.3 . Sabo: Dam

Sabo dasms are planned fo trap and control the sediment produced in the
mountain areas. Standard design of sabo dam, with a height of 20.00 m and
crest-length'df-lbo.oo m;, is shown in Fig. 4.:24. - Although the dam height is
designed as 20.00 m in this section, it can be changed according to the dam
site and sediment’vblume.u'The_sabo=dam-plan.is'descfibed in detail in-the

sectoral report on sediment analysis.
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5.  WORK QUANTYTIES

Work quantities of related structures for each flood control plan were
calculated through the facilities planning. These work quantities are
summarized in CP: CONSTRUCTION PLAN AND COST ESTIMATE.

In addition to these work quantities, more detail work guantities of the
Moriones Dam and Lower 0’Donnell Dam, fixed weir in the Agno River, closing

dike in the Bued River are shown in Tables 5.1 to 5.3.
Majof dimensions of proposed sabo dams which are studied in sediment

analysis are shown in Table 5.4 and location of these dams are illustrated in

 Fig. 5.1.
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Table 2.1

LIST OF DESTRUCTIVE TYPHOON IN THE AGNO RIVER BASIN (1962-1988)

in the recent years,

-DS .16 -

No. Year Name of Typhoon Date Remarks
1 1962 " Kate July 18-27
2 ' Wanda ‘Aug. 25-8ept.3
3 ‘ : - Amy Sept. 3-Bept. 8
4 1963 Diding June 24-30
5 1964 Seniang Aug. 2-11
& Aring Sept. 3-13
7 1965 Miling - July 10-18
8 1966 None _
9 1967 Trining Ooct. 14-20
10 1968 Didang July 23-29
11 Huaning Rug. 18-25
12 Lucing Sept. 2-8
13 _ Nitang Sept. 26-0ct, 2
14 = 1969 None .
15 1970 Hone o
16 1971 Rosing July 17-24
17 krising Oct. 7-14
18 - 1972 Kording Jurie 26-2T7
19 - 1973 Luming Oct. 2-9
200 1974 Iling July 18-21
21 ’ Susang Oct, 8-12
22 Tering Oct. 14-17
23 Wening Oct. 25-29
24 Aning - Nov. 4-8
25 5 Biding Nov. 24-29
26 ~1975 Auring June 22-26
217 1976 Huanlng June 22-July 2
28 19 Unding Nov. 10-17
29 ©-1978 Miding Aug. '18-26
30 _ Kading Oct. 25-27
31 197% Mamang Rug. 9-15
32 1980 Gloring May 22-26
33 Miting - July 18-22
34 . Aring Nov. 1-17
35 1981 - Anding - Nov, 21-27
36 1982 Emang July 12-16
37 o . Norming - Aug. 19-Sept. 4
' 1983 ‘Bebeng July 12-16
39 1984 Maring _ Rug. 27-30 - ®
40 - 1985 ‘Kuring June 20-24 *
41 T ~ Daling June 25-29 L
42 Baling Qet. 15-20
1986  Gading ‘July 6-10 ¥
44 _ Miding . Aug., 24- Sept 4 x
45 1987 - 1sing “Aug.-13-19
46 1988 Unsang Oct. 21-24
Source'--Office of Civil Defense
- PAGASA
Wote *  Mark ‘shows the typhoon which brought Huge Damages



Yable 2.0  SUMNARY 0 FLOOD CONYROL PACILITIRS DANAGED BY PLO0Ds

...............................................................................................

" 1986-Flood

1985-?lood July 9-11.
1984-Flood . June 22-24 {"cading"™)
River © Damaged Type . Augs 28-30 {"Kuring") hug. 3¢-
{Reaches) ' : ~ {"Haring") June 28-30 Sept. §
o © {"paling") {"Heding)
Agoo Rwer Rarthdike/Revet, (sue, n) 8 2,00 8 2,290 10 ... 5,340
{Upper)  BreachesfGaps (e:1,000) .91 17,888 . 35,402
Scoured .{5ite, m) 0 0 0 0 32,900
{p:1,000) - | ¢ 2,150
Damaged Spurdike  (Site, Unit) ? % ¢ ) 1 188
- {p:1,000) 1,40 . - 0 3,812
Agno River Barthdike/Revet.  (Site, m) 1 nm ] 1 5
{(Lower)  Breaches/Gaps (p:1,000) 20,000 0 - 1,08
Scoured - {8ite, w) 0 ] ¢ 0 ¢ 0
O (ps1,000) ¢ 0 9
Damaged Spurdike - {Site, Unit} - 0 0 ¢ 0 1 A
(:1,000) 0 0 8,120
Yarlac River Farthdike/Revet, ~ (Site, @) b g 3 10 .5 450
_ Breaches/Gaps «{p:1,000) 9. - 650 5,845
Scoured {site, n) 0 I | 0 0 0
' ; (P:1,000) 0 0. 6
Damaged Spurdite  {Site, !lnxt) ] b ] ] 3 it
(9:1,000) ' 0 : { - 1,280
fributaries Barthdike/Revet. - (Site, m) 0 0 K 7..:1,080
of Agzo Breaches/Gaps _{p:1,000) 0. 1,000 8,300
River Sconred _ {site, m) 9 U ] 0 0
{:1,000) 0 ; 0 , 9
Damaged Spurdike  ([Site, Ulut)' 0 ] 0 08 61
(P:1,000) 0 0 1,144
Allied  Barthdike/Revet, - -(Site, ®) 4 916 . 1 40 9 1,80
River Breaches/Gaps (p:1,000) 8,166 . 31 8,767
Scomred fsite, ® . -0 0. . 0 0 0 0
- {p:1,000) B 0 - "
Damaged Spurdike  (Site, Unit} 0 0. 2 10 3. &
{2:1,000) g 1T e
Total Cost of Restoratien iorks (P 1 000) 82,538 20 355 109,017

Source: Agnoe Flood Control Syslt'e::ﬁff'fi'cei,' _ﬁpsales
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table 2.3 {1/6)

SOMHARY OF BREACHES/GAPS AND SCOURS CAUSED BY PLOODS . {1984-1988)

LENGTH

BARMRGAY /HUE,

ESTINATED COSY 70
REQYORE INCL. PRO-

sis, Pangasinan

TPEHS YRCTIVE RORKS REMARKS
' (v} (B KILLIONS)
1, ZARTEDIER AND REV'?.
BREACHES/GAPS
K. - ALOKG AGKO RIVER
ST 8ka, 294800 to'sta, 304090 290 ¥arra,Sn. Hanuel, 2,047 "HEDING" Rug.30-Sept.5/86
: o o Pangasinan _ .
2 Sta. 294650 to Sta. 294800 156 -do- 1.039 "HARTMG"™ Aug.28-31/84
3 Sta, 290D to Sta. 204650 250 “do- 1765 "NORING™5“DALING"June 22
_ , - to 24;28-30/85
& Sta, 274420 to Sta. 294400 - 930 Calanutian,$n. 6.918 "MARING" Aug. 28-31/84
: Kanuel, Pangasinan : C
(5 Sta, 254900 to Sta, 2THIO 520 -do~ 3.6M “KURING"§"DALING" June 22
A : : 2 ot 24;28-30{85 -
6 Sta. 264020 bo Sta. 264900 - 880 ~do- 6202 "WEDING” Aug.28-31,1966
T 'Sta, 254540 to Sta. 254600 60  5n. Vicente, Sn. 0.423 "RURTEG™E"DALING™ June 22
o Nanuel, Pangasinan to 24;28-30/85
3 sta, 254180 to Sta, 25¢540 360 Ao 2,541 "WRING" hug. 28-31/84

©9 7 .§ta: 250050 to'sta. 254180 ¢ 130 o~ T 0811 "RORINGMS"DALING®Jdne 22

- ' - ' to 24;28-30/85
10 “Sta. 244050 to Sta. 254050 1,000 -do- 7.060 "GADING" July §9-11, 1986
1 Sta. 224040 to §ta. 754110 310 fato, fn.Kanuel, 2612 "KORING"S"DALING™imme 22
a ' RS i Pangasinan : ‘to 24;23-30/85 - -
S 12 Sta. 224020 to Sta. 224740 120 -do- 5.083  "GADING™ Jnly 9-11, 1986
13 Sta. 204500 to Sta. 214700 200 Guron, Sn. Kenuel, 1.412 -do-
J _ o Pangasinan _
14 Sta/ 214020 to Sta. 21+500 8 de- 3,388 ~do-

15 Sta: 204860 to Sta. 2HN 160 “do-. 1129 HARING® ug. 28-31/84
16 Sta. 204160 to Sta. 204860 §80 -do- 4,760 "RORTNG™5"0ALING" June 22
T ‘ to 24;28-36/85
17 Sta. 194380 to'Sta, 194580 200 o 1400 "ARING Rug. 26-31/84
18 Sta. 174100 to Sta. 194000 1,300 Bantog,Sn. Manuel 9,100 "GADING™ hug. 28-31,1384

19 Sta. 0W000 to Sta. 0+400 400 Caramutan,¥illa- .00 -do-

C-ps.18-



Table 2.3 (2/6)  SUMMARY OF BRBACHES/OAFS AED SCOURS CAUSED BY ¥LOODS ~{1984-1938)

2

4
2

3

Ho

be3

%

312

28

Sta

Sta.
§ta.

Sta.

5ta,

§ta.
sta, .
'sta.

Sta

. 24851 to Sta, 34020

34032 to Sta.3+106

84420 to Sta, 54880
84800 to Sta. 9+000

94000 to Sta. 91040

44100 to Ska. 44130
184365 4o Sta. 184300
04000 to Sta, PHIO.

374700 to Sta. 384000

8. ALONC TRIBORARY RIVER |

2

0.

31

32

3

34
3%
36

L1

sta.
Sta.
. Sta.
:Sta;
' Sta;.
Sta.
sta.
Sta.

Sta,

44200 to Sta. 4+450
54020 o Sta. 54520

-04200 to Sta. -0+250

44800 to Sta. {4850

24800 to Sta. 24990

04000 to-Sta: 04010

- 24400 to Sta. -2150

-24600 to Sta. -24650

54450 to Sta, 54500

174

1%

460
00

0
3

43%

110

300

250

500

50

50

50

50

150

1

Sto. Jomingo,Sto.
fonas, Pangasinan

;do_

§n,Micolas, Alcala,
Pangasinan

libalen,ﬂéutista,
- Pangasinan

Pob. Bayambang,
Pangasinan

‘ Pob..ﬁtbiifnndo, _

Pangasinan
Quibaol; Lingayen

TOTAL -

Bantog,Sn Quintin,
Patgasinan

Bantog,Sn Quintin,
Pangasinan

¥olin, Betividad,
Pangasinan

o '
-do—
Nagallanes, Tayug,
Pangasinan
-do-
Nancalabasaan,
. Umingan,: Pang,

Yumana, Rosales,
Pargasinan

.jT‘O-f~§s$: A

10.645

$,200
3,140

0.800
0.300

0,00

20,000

12,000

"HARING" Aug. 28-31/84

*RORING"5"DALIRG"une 22
Cto 24;28-30/85
WARIRG™ Aug. 28-31/94

"KURING"5"DALING"June 72
to 24;28-30/85
"NEDING" Aug.30-Sept.5/86
"GADING" & "MEDING" July
§<11, Rug. 30-Sept. 5796
"HARING" Aug. 28-31f84
..-do-

"WEDIEG" Rug.30-Sept.5/86

126,255

2,500

0.500

0500

050
o,5uo3"“
0.500.

| oo

3.800

"GADING" July 9-11, 1986
"EEDIEG" Aug.30-8ept.5/8
THEDING" Aug,30-Gept.5/8 -
"NEDING" Aug.30-Sept.5/8
"MEDING" Aug. 30-Sept.5/8
"ORING" & "DMING®
June 22-24:28-30/85
i
© "GADING & NEDING® Wuly
o 8-10 Bugs 30-Sept.5/86

: ﬁ'.E‘TGQf

ERNTHT I
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Table 2.3 {3/6)  SOMMMRY OF BREACHES/GAPS ARD SCOURS CAUSED BY PLOODS {1984-1988)

(N

3
40

i1
{2
5
M

45

46

i

48

48

50
5l
52

C. ALONG ALLIED RIVER

Sta

Sta.

Sta.
sta.
Sta.
Sta,

S;a.

- gta,

sta,

3ta.

sta,

. 8ta.

Sta,
Sta.

Sfa.

. =0+270 to Sta. -0#370

14674 to Sa, 14729

04330 to Sta. 14290

14290 to Sta. 14550

04540 to Sta. 04781
04503 te Sta. 04540

0+781 to Sta, 1081

14081 to Sta, 16181
04300 to Sta. 04929

04964 to Sta. 14003

04520 to Sta, 0+604

0+L49 to Sta, 04159

04270 to Sta. 04290

54290 to Sta, 0+300

04062 to Sta, 0413

100

58

960
300
2{1

n
300

100
29

i

10

29
10

351

Bsperanza, Sisen,
Pangasizan

- <do-
-do-

hdo.

Binday, Sn. Pabian,

Pangasinan

- -do-
-do-

-da-

Sto.¥ino,Binalonan,
Pangasinan

-do-

Pob. Binaionan,

' Pangasinag .

Pinmaludped,
Urdaneta, Pang.

.do-
~do-
?ias, Haﬁandan;

Pangasinan

TO0YAL -

1,203

6,220
3.852

1203

1,511
¢.231
1,881

8.821
0,232

g.m

0,672
0.080

0.100
0.080
5.000

"MARTNG" Mug.28-31/84

Cede

"GADIKG" July 9-11/86
"k:nlna" Rug. 30-Sept. 3/86
"KARIAG" hug, 28-31/84
"RORING" & "DALING" Juze

22-24; 28-30/85

"GADING" § "MEDING* July
§-11; Ang.30-8ept.5/86

" UEDING" ug.30-Sept /86

"MARTAG™ Aug. 28-31/84

"GADING™ July 9-11/86

"MEDING" Aug,30-3ept.5/86

~ "HARING" Rug. 28-31/84

*GADING® July 5-11/86
"HEDING" Aug.30-Sept.5/86

"MARTEC" Bug. 28-31/84

1.1

~D3. 20 -



‘gable 2.3 (4/6) SUWMARY 0 BREACHES/GAPS AND SCOURS CAUSED BY PLOODS {1384-1388)

ESTIHASRD COSY %O
_ RESYORE 1HCL. PRO-

B

TSENS LRNGYH  DARANGAU/HON.  YECTIVE WORRS © RENBRRS
™) (P HILLIONS) -
2. EARYHDIKE ARD REV'T.
BREACHES/GARS
1 Sta. -2#190 to sta, 21200 - 10 Carangian, farlac 0.100 RORING" Jume 22-24/95
2 'sta, 24154 to Sta. 2+190 3  Poblacien, tarlac 0.360 "OALINC" June 28-30/85
3 . Sta. 14180 to Sta, 14200 2 -do- 0.200 "KURING® June 22-24/85
4 Sta, 24575 to Sta. 24615 4  Sipong-Calsada 2.000  "HEDING" Aug.30-Sept.5/86
R farlac, Tarlac o
5 Sta. 24650 t Sta, 34000 350 Armeniz, tarlac 2.715 "GADING" July 9-11/86
6 Sta. 24600 to Sta. 24650 ) -do- 0.425  "MEDING" Aug.30-Sept.5/86
1 sta, 34000 to Sta. 34050 50 -do- 0425 -do-
TOYAL 285
B, BLONG TRIGOTART RIVER
3 “Sta. 0¥000 to sta, 04022 2 Pitao,i. Clevente, 0200 “GADINC" July 9-11, 1986
Pangaginan - '
9 sta, 04022 to Sta, G041 -do- 0,220 "MEDING" Aug.30-Bept.5/86
11" $COURED
L. ALOXG ACNO RIVER | R
1 sta. 204180 to Sta, 204480 300 Guzon, Asingan, 0.300 "MARING" Aug.28-31, 1984
S Pangasinan ' -
B. ALONG TRIBUTARY RIVER
¢ sta. 24850 to sta. 54200 2,51 Magallases, Tayug, SR -do-
o Pangasinan '
¢. ALONG ALLIED RIVER _
3 Sta. 04150 to Sta. 04130 40 Cobatuan, Maminos, © 0.080  "NEDING® Mug.30-Sept.5/8
"~ Pangasizan S _ .
CYotAL -

-DSL21 -



table 2.3 (5/6) SUMMARY OF BREACHES/GAPS AND SCOURS CAUSED BY PLOODS (1984-1988)

i

DAHAGED SPURDIRES

10

RLONG AGNO RIVER

Sta. 214020 bo-Sta, 214500
Sta. 75180 to Sta, 254540
Sts. 274420 to 5ta. 294000

8ta. 284000 to Sta. 314500

Sta. §+470 to Sta. 74100
sta.'o+iu§ bo Sta. 04400
Sta. 24820 to Sta, 3+200
Sta. B4320 to Sta. 84600

Sta. 84300 to Sta. $+000

Sta. 384020 to Sta. 384200

B. ALOKG YRIBUTARY RIVER

1

13

13
14

15

16
1
18

Sta. 74950 to Sta. 81400

Sta. -04200 to Sta, -0+400

Sta, -4#200 to Sta, -0+800

Sta. 24800 to Sta. 24980

Sta. 01000 to Sta. 04120

Sta. 04300 to Sta. 04500

Sta, 04970 to.Sta. -14080

Sta; 04920 to Sta. 14065

15 wnits
8 units
43 units

10 wnits

19 units

29 units

A7 uaits
10 mits

Vuits

4 units

10 nniis

10 units

3 nnits

10 units

5 units

18 units

guron, Asingan,
Pangasinan

San Vicenle, San
Hanuel , Pangasinan

Calanutian, S3n
Kanuel, Pangasinan

-do-

5ta. Haria,
Pangasinan

 puelay, Villasis,
Pangasinan

§to. Tomas, Sto.

Domingo, Pangasiman f

San Mcolas,Aleala,
Pangasinan

o

Quibaol, Lingayen
Pargasinan

YO%AL-mr
Casarétan, San
Ficelas, Pangasinan

Tulin, Ratividad,
Pangaginan

Béntng, 8an Quintin
Pangaginan

' Hancabalasaan,
Upingan, Pang.

Tomana, Rosales,
“Pangasinan

“-do-
Bughlloﬁ,?aﬁgaSinan
o ~e-

POTRL -

0.300

0.200

1.200

1,000

0.4%7

0.61%

. 0,680

.40

6.320

0.120
13.392
0,260
0.260
0.078
8,260
0.200
0.200

0.48

"L

“GADING" July 9-11, 1986

“MARIEG" Aug.28-31, 1984

-do~

~ "GADING" July 9-11, 1986

_do-

"KEDING" & "GADING"

duly 5-11, 1986

"NEDIRG" Aug.30-Sept.5/86

-do-

“dﬁ'
*GADING" July 9-11, 1986

“MEDING™ Rug.30-Sept.5/d6
.do.

"GADING" July 9-11, 1986

- DS . 22 - .



Yable 2.3 (6/6) SUMMARY 07 BREACHES/CAPS AND SCOURS CAUSED. BY FLOODS . {1984-188)

€. BLONG ALLIED RIVER

19 Sta. 04020 to Sta. 04200 5 units San Vicente, San 0,160 - "RORING" Jume 22-24, 1985
: : Jacinto, Pang, .

20 Sta. 04240 to Sta. 04200 5 mits  -do- 0:46  DALING® June 28-30, 1985

21 Sta. 04500 to Sta, 0+600 13 units  Poblacion, San - "CADING® July 9-11, 1988

Jacinto, Paug.

2 Sta, 04500 to Sta, 04832 35 wnits  Tuliao, Sta, 0391 de-
: _ Barbara, Pang. : o

23 ‘Sta, 54260 to Sta. 5H420 - valibaew, Sta. s . -do-
Barbara, Pang. ' .

B. ALOEG YARLAC RIVER
24 Sta, 04000 to Sta, ~24400 40 wmits - 1280 "MEDIMG" Mug.30-Sept.5/86

25 Sta, 24000 to Sta, 44520 - - _ - : ‘._d.o.i _

v

TOTAL-- .88

- DS .23~



table 2.4 SURMARY OF ACCOMPLISBKEXT OP RIVER CONTROL RORKG {1972-1988)

Year BAR?H  W/BOULDER RRVEYNEHT BOULDER BODLDER GRAVEL  CUY-OFP  DRAINAGE SPILLWAY F0YAL

DIEE - FACING/ - GRAVIST  GP0R  DIRE  SOR-  CRANMEL CAfR cogs
CEPROK WAL DIRE PACING '
(o) S () (?)
(s) (n) (») (w) {m) (n) {w)
BT W I TR 25 3 015,000 6 b0 305,956
Y T 0 0 0 12,186,10
191 28,855 Y TR 6L om0 1 0 42,70
1915 69,915 SERT L0 M 1 o 2,006
197 13,015 2,08 3,100 B 0 12,10 0 10 16,043,489
W ower 0 B %0 0 3 1 LI 19,150,660
e 5% :o w0 GO G101 0 2,650,907
99 w60 8 0 M 0 0 b0 8,00,188
1980 6,93 L160 1,9% 3 D420 8,00 b0 860,60
181 10,805 g R 0 W 6 0 - 849,80
1982 5,686 T R 03,8 12,00 2 0 12,104,140
198 148 0 856 138 R 015,858,404
o - M 0 - 18,78 10,000 < - 10,603,756
1985 L3041 2,458 W - 6 1.4 0 0 . 11,583,600
196 595 LSM 10 T8 48385 600 20 a,09,5m
I8 LI e L0 19 Y - L 2 0 3,98,00
1985 4235 942 2,300 Wm0 5 ) D 40,763,208

L '129,187 18,055 23,085 1,355 3,138 209,258 179,037 16 1,000 270,866,027

 SODRCE: AGKO PLOOD CONYROL STSTEN OPFICE, Rosales

~D8, 24 -



Table 5.1 SUMMARY OF WORK QUANYIIES OF MORIOKES DAM AND LOWER- O'DONNELL: DAH COMBINE PLAM

AussAAnMAsE . e T L L R L ikt hermme—waa fumumemammim

- it ' Lover . L
~ Hork Item . Horienes Dam 0'Doonel Dam o Total - ~ Remarks
I CIVIL WORKS
.1.1" River Diversicn Norks ' ’
fupnel excavation Y] 8,810 7,110 16,520
 bining congrete n ' 3,160 - 3,000 6,160
Plug ‘congrete Bl 190 " 390 1,180
" Steel bar ton . 158 180 308
©. Conselidation grout n 1,510 1,518 3,008
i Cofferdan n3 - 108,960 75,300 184,200
1.2 Danm. : o _ : e
Excavation (common} '®3 40,000 - 22,000 §2,000
© Bxcavation'. {rock} n - 120,000 64,000 184,000
" Concrete ' 1} 277,000 ©O92,000 369,000
7. Curtain grout # 15,450 10,000 35,450
Consolidation grout R 1,300 : 3,600 10,900 -
" Sadéle dam 23 : o 650,000
Excava, for saddle dam m3 300,000
1.3 Spilluaj. | | - :
.+ Excavation (comwon)  m3 104,400 0 104,400
Rxcavation (rock) Bl 4,100 0 44,700
. {operete | A 3G,420 ] 30,420
- 8teel bar t_en _ 456 -4 {56
1.4 Comnection Chanuel
" Bxcavation w3 o . 1,080,000
11 KETAL NORKS
" Diversion closure gate ton A I ; W R 61
Spillway gate ton 188 ' 0 188
utlet gate ' ten 0 : 1 1

B TS ISR AR R L e R L R PR L L L L bbb b bk g

~-Ds. 25~



“vable 5.2 SUMMARY OF WORK GUAKTITIES OF ‘SHE PIXED WEIR ON RONO RIVER

-------------------------------------------------------------------------

Work Item Onit  Quatity  Remarks
1. Bxcavation cu.B 13,700
"1, Gonerete C 2,150
"{310 kg/sq.cm)
. Concrete . cewm 1,550
{140 gfsq.om)
4, Backfilling Gravel  -cu.m 1,050
5. dabion Kattress 59,0 4,300
(0,5uxl, 2mx3.0n) _ ‘
6. Re-Bar kg 49.800
1. Steel ‘Sheet Pile .~ q.m 3,650
. (L:S'o I’ ; " '
8. RC Pile” ~ . 000
(4.0n14,0m,18.0n)
Y. Wooden Pile ™ n 9,400
(0.2m diam,L=5.0n) 7
10. Revetment Works  * sq.m 3,300

[ T D N T R Y LG L T L P e

L. thaniaeat l Cooww 3,000
2. Revetment ﬁo;ks

a, Excaiqtion= S0 em 8,300

b. $tone.Nasonry cwm. - 1,600
¢, Backfilling Gravé! cwm i,360
d. Concrete - enm 1100

{140 kg/sqim) .
e, Gabion Hattress = sq.m L -12,000

- {0.5ax1.2a13.0n)
3. Steel Sheet Pile . . sq.m 16,000,
SR (LU ) R .
9. Sodding ; - . . 5q.m 13,400

. 0 g g R g s S DA ALY

- DS 26~ -



Jfable 5.4 {1/2) SOKMARY OP NAJOR BINZFSION OF FROPOSKD 2280 DAN

---------------------------------------------------------------------------------------

han Fame of River Ielght Hldth River Bed  Yotal Bam Remarks
fo, (n) (I) Gr:dient Yolwme (a3)
-1 Bghayacas B 0 13 118,000 Upper labagam
o . Dan Bite
B2 -ditte- noow Y LA
By ditte B W0 165 4,800,880  Bpper Sapinit
. _ . hmtite
-4 -ditte- % 108 1 18 2,380,000
b5 -ditter N0 10 11,400,000
6 | W18 13 160,000
, -ditto- o
Sub-%otal {Ambayacan) : 122,588,000 L
1 sipalo oW Y ase
B Ving w100 1 5 170,000
-9 -ditto- TN BN T TR T X )
B0 it w0 I YW o
Bl ditte- 0ol 115w
sh-otal (Hoy) O ame |
12 Camiling %18 415 4,950,608 Camiling Dam Site
BB -ditte- 5oy wsam
B -ditte- U U B VR TR W 1L 1)
Sab-total {Caniling) - - 7,760,600 |
215 olo 51 e 4ES0,00  Pila ban site
P it B M 3 LM
M it W 1M Y3 Liw
B -ditte- B s Lo
stb-total {olo) B T Y T R

-----------------------------------------------------------------------------------------



Table 5.4 {2/2) SONMANY OF MAJOR DIMERGION OF PROPOSED 83%0 M

Dsu  Hame of River Height Width River Bed Yotal Dem Remarks
Io. (=} {m} Oradiest ¥olwme {83)
9-19 | Rajacus 20 180 1/ 15 4,950,000  Bayaoas Dam Zite
N tadey B 1 U6 3,510,000 Kalipkip bua gite
B ditte W0 14 10000 |
B2 -ditte- 15 e 135 835,000
Sb-total {tader) o 5,465,000
23 lepalacas 5% B e
BN -ditte- B LI (T T L I TR )
| Sub-Total  {Angalacam) ' | 65,900
B3 Beed W N5 1,530,000
B3 -ditto- B W 45 1,530,000
S0 -ditte- 20 100 1f 45 1,530,000
0 -ditte W 0 115 510,000
M1 itk 2 18 1f 25 850,008
W -ditte- 2 18 115 510,00
B3 -dithe- B W A1 e
b3 -ditter w108 11 348,000
Gb-total (med) | 7,140,080

---------------------------------------------------------------------------------------

.~D8.28~












Terpa]
// Onlwnn @

LINGAYEN GULF

LEGEND

Earth Dike

% BARTOLOME 8-

" Gravity Wall or Revetment
- Headworks , Intoke Facilities

Majer Dridge

Flood Damaged Sires

" Fig. 2.1 LOCATION OF BREACHES/GAPS AND SCOURS
~_ CAUSED BY FLOODS (1984 -1988)
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Fig.2.3 (3/4) TYPICAL CROSS SECTIONS OF EXISTING DIKE
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