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GENERAL 'CON_DiTION OF MY COUNTRY

. The Phljlppmes I8 an alchlpeldgo of some 7 107 1s!dnds umted by the sea. It is
-bouuded in the Norih and West by the South (,hma Sea and the coastal waters of Borneo. Its
‘northern-most “island . Yami is 105 kilometers south_oast of ’_Talwan, while its southern-most
island Seluag is only 48 kilometers eaét:of Borneo. o

The Philippines is some 965 kilometers from the sou'theast coast of the Asia main!
land; the nelghbouung oountues of the Philippines are Taiwan, China, and J apan in the. North
Vu,f Nam, Laos Camoodla Thculand and Malaysia in the South.. The whole country is divided
into-3 main 1sl'md glOlipS Luzon in 'the north, Visayas .in the central and Mindanaos, in the
south. o

- The Philippines is located in the fropics,: the climate over any particular place in
the' Philippines is due. 'to its geographical location and the differént wind systems that prevail
over the locality during dlfferent times of the year. The prevalhng wind systcms over the Ph]l]p- _

pines are as follows;

.a) --The Norther n (commonly known as:'the Northeast Monsoon) — prevail Irom Novem-
ber to February.. .
b) The Southeast Monsoon, which comes from the: ‘QOUthEdSt plovalls during lhe
- months of July, August and September _ _
0) ~ The Trades (Trade Winds); the prevailing wind over the txoptcs ‘ They ge_nerully
COmo'frOm t_hé' East. The Trades prevail during thc rest of the year. -

To mentmn a few of: the numewus rivers in the Plnllppmes namer the Cagdyan

TIiver, wh1ch is the longest river in the Phﬂlppmes w1th length more than 500 kilometers, the

Pampangd river, Pasig river, Maukma river and many others
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Larger portlons of the lands are UllllZLd in aguculturdl purposes. Many'i_rrigatio‘n'

' canals are constructcd to cope with the nceded amount of water in farmmg

R I Lnow only three mg'imzation‘; which deals w1th wmr 'Fii'st one is the local
'Waterworks and Ut1l1ty Admlmstrat:on Second ohne is the Metropolltan Waterworks and Sewage
‘System. Both are in charge of water sipply. Last one is the National hrlgdtlon Administration

(NIA) which by its name alone is self—explandlmy.

COMPREHENSIVE FLOOD LOSS PREVENTION AND MANAGEMENT FOR THE
MARIKINA RIVER BASIN (A PILOT PROJECT)

. 1 -0 . Introduction

~ The Marikina, Ndpmdan Pasng Lag,una de Bay river basm complex is locatcd in the
Southern ngdlog region, which also includes the metropolltdn Mamla area, The basm Complex

has an dggregate watershed area of about 4,000 km?.

- With the- shlft of Jocation of the Government Center from Manila to Quezon Clty,
rapld UI’bdﬂ!Zd[’.lOH economlc growth is expected along the flood plams of ihe Marikina river
and the lake shore area of the Bay. The agrlcultural requ;rement of the area is one of the larg-
- est-in the country. ‘Mast industries will contmue to be located in the urban areas that constitute
“their major market .or point of transfer. hv1dently, the Southern Tagalog region especmlly
the Metropohtan Mamla Area will- continue to be ‘the h1ghest user of water for mdustrlal use.
Future water requrrement for domestlc and mumcnpal use ‘is pro;ected to concentrate in the
\Aetropolltan Manila area for which the water 1mpounded in the Ldgund de’ Bay shall be tapped

Wlth the mdustual and dgucultur‘ll development of the area is the consequent
increase in populatlon espeually in the flood plains. Because of tius the occurrence and recur-
rence of floods .pose a. danger to lifc and property and constitute a cleflmte sct back to economic
progress. Henceito offset and: minimize the effect of this retrogresswe factor, flood loss preven- -

tion and management becomes a necessity.
:The selectlon of the Marikina rlver basm complex asa pllot pro;ect study will focus

to town/city planners and prOper authorltles the environmental 1mpact of a comprehenswe flood
loss prevention and management.
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2.0 Outline of the ?ilpt Area
2.1.0  Topography
2.1.1 The Marikina River

_ The Marikina River located northeast of Manila flows nort:hwesté'rly and. then
{u'rns- southwebte:lly in the vicinity of -Monfalban, The watershed draws an area of about-513
km? and is about equdlly divided in area between an upper and lOWEI basin. The hcadwaters
of the river are- locqte(l in the western side of the Sierra Madre Mountain about 35 km north—
_east of Manila. - At the town of Montalban, the river emerges from the foothllls of the mountdm
- range tummg and ﬂowmg through the Marikina V'llley until it joins the Pasting river. The
upper basin above the Montalban gorge has rolling and rough terrain'covered open grassland and
scaltered trees. Elevation rise from 40 m. at Montalban to 1,448 m at Mt. Irid on the eastern

boundary of the watershed.

_ ~ The lower bdsm watershed is a flat valley land sp1ead1ng on egither side of the bed :
of the river. Flood flows of the Marikina rlver cause some damage as the river meanders in its -

channel:
_2.1.2 Lagina de Bay" |

Thc toml watershed of Laguna de Bay located southeast of Manlla is approx;mately
3, 270 km? of wlnch the lake 1tself occupies apploxlmately 900 km at mean sea, elevation of _
10.47 mctcrs “The only outlet of the lake is via the Napmdan Channel and - the PaSIg r1ver :
‘Since the outlet has a llmlted carrymg capac;ty, the lake is a natural detention reservmr and -
rises during the ramy ‘season from its low dry season elevat;on of about 10.5 m to as much as
14 03 m. : ' o

2._1;3 The Péslg Ri#er

"Ihe PdSlg Rlver w1th jts course of approx1mately 17. km long ﬂows northwesteriy
from Mankma Napmdan jUIlCUOIl and emptles mto the Manila Bay passing through the Metro-
politan Manila. The bankﬂow capamty of the Pasig River is msufflc:lent to absorb the, frequent
_ Marlkma flood ﬂows durmg the ordmary stage of flow the full discharge of the Marikina rlver ‘

‘goes into the Pa51g river supplemente(i with - the- outﬂow from’ the Laguna lake. When the
Marikina river is swollen a large portion of its flow, goes into the lake by way of the Napindan,
Pateros and Taguig rivers. ‘
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2.1.4 The Napindan River

The N‘lpiﬁ(f’!n river, the oifiy outlet of the Laguna de Bay rises 'md flows norti-
westerly from the Bay with its course of appxoxunately 7 kin long up to the Marikina—Napindan
Jllllbthﬂ The Napmdan discharge varies conespondmg to the stages of the Laguna de Bay and
at the Marikina—Napindan junction or the Manila de

2.2.0  Climate

The Maukma Napmdan Pd‘i}!, dlld Lagund de Bay river basin complex is charac-
terlzed by two pronounced season; a dry season durm_g the month of November through April
_ zmd a wet season during thc month of May through ;Octo'be'r' Annual rainfall ranges from 1,600
‘mm_ to- 2,500 mm w1th an average ramfall of 2,250 mm. The ‘temperature differentials are
relatively small ranging from 25°C in Janu.iry to 29°C in May. with a daily mean of about 27°C.
- Relative humidity averages 80% during the year. An average of 11 tropical dlstulbances affects
the area gach year for which approximately 20ﬂ30% of ail typhoon have preupltdted as much

as ] 150 mm in 4 single 24- hou] peuod assoc1ated with extremely hlgh wind velocities.

230 _Sbéid-Eco_ho_mic Conditio'n:‘

The province of Riiél exhibits thé most spcctacular industrial development among
the provinces of the Philippines aside from being agriculturally: developed. Industrial activity
in the‘Southern_'I'aga!pg provineés is concentrated in Metropolitan Manila. The flood plain of
the Marikina Valley is ‘used primarily’ for rice and other agricultural activities, although urban -

sprawl from Manila is ericroach_ing rapidly upon this agricultural land. The bed of the river is
extensively mined for sand and gravel. The lake in utilized for fishing.

30 Description of Major Floed in the Past
3.1.0 Rainfall -
_ _ Copidus rainfall due to-either tropical disturbances of int_enSiflication of the south-
west monsoon 1s the pnmary cause of floodmg in the area.  The floods of 1970 and 1972 are
' dlscussed below, ' ' ' '
3.1.1 Flood of 1970 -

During the penod August to December 1970 smteen (16) tropu,a] d1sturbanccs
entered the Phihppme zuea of responmbﬂity Flle 8ix dlsturbances that dffected thc area are:
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Tr0p1cal Depressnon MIDING (31 Aug.--2' Sepl.); [yphoon PITANG (Sept. 8H12), Iyphhon _
SENING (Oct. 11-15); [10p1cal storm UDING (Oct 24-27); TlOplC'll storm WENING (Oct.
29-Nov. 4) and Typhhon YOLING {(Nov. 17— 20) Sening, Wening & Yoling passed over the -

basin.

Rainfall: collected from eleven stations in the basin recorded for September and

October are 5,389.8 mm and 5,444.2 mm respectively.
3.1.2  Flood of 1972

One of the most:(.les'tr'uctive floods to occur in the Philippines is the July = 'Augustg
flood of 1972 The flooding- of Luzon was caused’ by the occurrence of:several tropical disturb-
ances in succession. Four (4) were attributable for the ﬂoods in the Marikina river complex;
. Typhoon KONSING (June 23— 26); Typhoon GLORING (July 10— 25) Troplcal Depression
ISANG (July 26— Aug 1) and Tropical Depression LUSING (Aug 10—13). From thirteen (13)
rainfall stations, rainfall amount of 4,356.1 mm was recorded in June; 16,177.3 mm in July
and 5,613.2 mm in August.. ‘ '

'3.2.0 Water Stage
321 Sto. Niho Gaging'Station

Along th(, Marlkma river, ﬂoodmg takes place when the rwer stage at . upstream of :
the Rosario weir of the Mangahan Fioodway rises above 17.70 m to 18.00 m and part of
;'the Marikina Flood dlseharge which overflows the banks inundates the vast paddy field there-
-by In: 1970, Sto. Nmo gaging station leeorded a maxxmum readmg of 20 48 m correspondmg
to's discharge value of 4,248, 000 sec. liters ln Sept. 2. In 1972 the same station recorded’ a
' stage of 18.05 m correspondmg to a dzscharge of 1,964,000 sec. 1i. in Auvust 1. B

3.22  San Rafael Gaging' St_ation -

_ The gagmg statlon at San Rdfdel recorded 111 Sept 4,1970 6 72 m {591, 600 secf -
llter) and in Aug. 1,1972, 6.62 m (569 400 sec/l1ters) ‘

3.23 Laguna de Bay
‘ Ldguna de Bay stage traces a cyclic pattern {t Starts rlsmg in July up to its max;—-
mum stage in October to November and recedes to its minimum stage in June. In 1970 the

‘recorded ‘highest and lowest stage are 12.53 m, 10.40 m respectively; while in 1972 the highest
stagc was 14.03 and the lowest stage was 10.58. Dufing the latter haif of the dry season, the
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" lake stages f’lllS even below the sea level due to evaporation for exceedmg the inflow into the
 lake. However the minimum stage of the foy seldom falls below 10.40 m on account of riverse
flow of sea water from the Manila Bay through the Pasig and Napindan rivers.

3.3.0 Damages.
33.1 Flood Loss of 1970

_Based"on the report on the survey and evaluation of flood damages caused by local
stdrm run off and the overbank flow of the'Pas'i'g and Marikina river in 1'970 the amount was
estlmated at P43, 356 100. 'lhc amount is broken down to spcc1fzc losses llkc private properties
P 9.8M; public propertics P 1.1M; cost of relief PO 6M and indirect losses P32 3M. Indirect
‘damages mclude (1) estimated losses i in profits mcurred by commercial, industrial, and other
business cnterpnses "(2) loss in man-hours - resultmg from interfuption caused by floods (3)
cost of relief to flood suffere_rs, and (4 deprec:.anon of properties. No attempt was made to
- evaluate the'ix_ldircctlosscs caused by the effect of floods on public health.

o 3.:3.2 ' Flood Loss of l9”72"

o The ﬂood of 1972 created a ma_|01 d1saster in’the whole of Cential Luzon prompt—
_ mg the President of the Ph1hppmes fo declare a state of National Calamny in the affected’ areas

: ‘The southern Tagalog provmces were also affected The National Disaster Control Commlssmn :
conflrmed the dealth of 430 persons which the Natlonal Econo:mc Councﬂ estlmated the dam-
ages at P 736 MIHIOD for the whole. of Luzon’ and part of hastern Visayas. For the period July
2028, Laguna R1za1 and other towns around Laguna Ldke losses on propernes was estimated
to be P60 Mllllon : '

4.0 Outline of Flood Control Plan
4.1.0
The plan contcmplates the coordma‘uon of the Marikina, Ndpmdan Pasig, Lagr.md‘
de Bay . Tiver complex though 1mplementat1on of the Mangahan floodway and the. Napindan
Hy(lrauhc Control Structure for flood control, irrigation, water supply and quahty control of
the lake water ctc. ' '
41.1 Mangahan Floodwéy

Ge'n‘erally,= tlle Mangah'aﬁ FloodWay‘l:ocat.ed at Rosario, Pasig, Rizal is to control
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the Marikina ﬂoéds'nnd protect Manila from being damaged. It is embodicd -to divert part of
the Marikina flood -discharge in excess of the bank flow. capacity of the Pasig fiver directly. . -
into the Laguna de Bay. The Mangah'm ﬂoodway now under: construction is the most practical:
and econemical solution to the overbarking problem of the Pasig river,

4.1.2 Napindaﬁ HYdréuHc Control Structure

The stlucture now under construction, just upstrc’tm of the Jum,tlon is mamly
composed of the following structure;  {a) gated dam equipped -with four (4) 5teel roller type
spillway. .gates, (b) navxganon lock (c) moormg facilities, (d} control tower and othel struc-
ture to the project. It will be used to cut’ off the back.flow of saline and poiluted waters from -
the main Pasig river, _especlally during summer, when-the.lake level is lowe_r than.the; high tide -
in-the Manila Bay. .1t will also be used to. régulate water supply al_ld.:lake-sﬁh'ore flooding aspects. -
Operation will be in coordination ‘with th{: Paranaque Spillway and Mangahan F,lo,odwéy 'opéra:.

tions.
4.1.3 Paranaque Spillway

Detallcd plans and tender domments for the construction of the Parandquc Sp;ll
1':way have been completed The spillway is proposed as an addltlondl outlet for Laguna de Bay

to reguldte the lake level and reduce flooding along the lakeshore areas.

EPP/EGS/zsa
'2.19.80
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Monthly Rainfall in the Marikina River Basin
Complex for 1970 (in millimeters) '

.Montﬁly Raiiifall in the Marikina ‘Riv_er Basin
Complex for 1972 (in millimeters) -

. Station = . _ _JE'E S July Aujust
Amadeo, Cavite S 1702 . 120471898
. Cavinti .I;aguna : , o 2461 67(_').5 199.9. l_
. Lumban, Laguna o s3. | 7414 2289
: Los Banos, Laguna ' 3339 810.8 321.2
.':Sta Cruz, Laguna S : 3250 I EEN 2749
. Sao Pedro, Laguna 2579 1077.9 408.3
Alabang,Muntmlupa Rlzal 356.9 1169.9 4001
' Cuyambay, Tanay, Rizal | 3047 1382.9 659.0
Romarosa, Tanay Rizal . | 1383.2 668.7
. Angono, Rizal ' o 4892 15346 539.0
. Port Area, Manita . | 417.8 17428 535.1
. Diliman, Quezon Clty . 4927 - ' 1835.3 583.7
. IA; Pasay City - ' 391.9 1814.2 604.6
Total . : - 4356.1 16177.3 5613.2
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S_I;ﬂi_@ﬂ_ August September = October - Novembér . December
Ambulong, Ba_tangas ‘ 1897 2422 401.1 236.0 75.1
Cavinti, Laguna 199.9 1624 - 5981 539.5 -
.Lumban, Laguria 638 4120 . 13013 1966.4 389

. LosBafios, Laguna' . . 1280 2945 0 5604 414.0 13.1
. Sta Cruz, Laguna _ C L1340 359.2 516.6 5770 178.8
. Alabang, Muntinlupa Rizal - 222.9 395.0 277.7 400.8 66.0
. BPI Cuyoinbay, Rizal 4604 470.6 5327 - 100.3
. Angono, Rizal - 2746 .6549 313.3 4276 59.3
CPortArea,Manila 3586 - 885.1 258.5 97.0 7.0
‘Dlllman Quezon Clty 5145 8729 436.0 - =
1A, Pasay Clty Ce T T2 64100 2485 - 145.0 =

Total 28385 5380.8 54442 . 38033 538.5



DESCRIPTION OF PILOT RIVER BASIN
1. The Marikina River:

The Marikina Water Shed drains an area of @bout 506 sq.m., and'is about equally

divided in area between an upper and lower basin.

_ The headwaters of the river are located in the Westein side of the Sierra Madre
Mountains about 35 km. Northeast of Manila. At the town of Montalban, the River emerges
" from the Fo_ofhills of the mountain range turning and flowing through the Marikina Valley

until it joins the Pasig River.

The watershed. of the upper basm above the Montalban EOTEE }1'13 been estabhshed
by a dec.ree as'a gover nment reservation a future’ source for Domestic Water Suppiy of the M'imla
and Suburbs This portion of the basin has rol]mg and rough terrain covered open. grassland and
scattered trees. Elevations rise from 40 meters at Montalban to 1,448 meters at ‘Mt. Irid on
“the eastcrn boundwry of the watershed '

The’ iower basm watelshed 15 4 f'lat valley 1and spreddmg on either s:de of the bed' o
'of the rlver This land is used pnman]y tox rice and other agricuttural actwmes aithough urban -
sprawl from’ Mamld is encroachmg rapldly ‘upon thlS agmculturai land.  Flood flows _of the.
Mdnkma Rwer eause some damage as the river, meaders in 1ts channe} The bed of the river

through this reach is ehtens_wely mined f(_n sand and gravel.

‘The Mar'i'kina' Riv‘er} is an Llﬁre’gulated streéms It contams a smail dam at: Wawa in
the upper basin, but this ICSEI'\"OII’ does not - influence the River’s ﬂood flows, Untit it ex1sts
from the Sierra Mount'nns dbout 25 kins. Norlhedst of Mar:kma the Rlver is turbelent steep
gradlent stream. The Tanza and Pulany RiVCl‘b jom the Marlkma jUSt downstreams of WAWA
DAM.. For 16 kms. from: dowmtredms of these Junctures the gradient flatiens to- about 1.8
meters/ km. Below this gradient changes the nver undergoes severa] transxtlons in channel charac-
'_ teristics: from a wide flood plam type channel to a4 narrow’ t,onfmed channel where natural ob-
.sttuctlons eontam the RIVE:I In the lower réach of the' river, the gradient decreases agam from‘

1.0 metelll\m Jto 0. 3 meter/km “The Bureau of Flood Control has estimated’ that under exist- -
ing channel conditions, the maxnnum d;scharoe eapac1ty of the Marikina River with- negliglble
resultant” f]ood damage is about 2 000 cumecs.

_ .. The area s charac_terlzed by two pronouneed seasons; a dry season dmmg the
“month of November through April and a wet season durmg the month of May through Octo-
ber, the wet ‘season can extend up to December The normal annual rainfall in the Montalban
area averages 3,174 mm. The temperature differentials (established from_ nearb'y Manila records)

—124—



are rela'tively small. " The dzlily'mean for the year is about 27°C varying from a maximum of
29°C in May to a minimum of 25° C' in January, Relative humidity is basically quite hlgh averag-
ing about 80% during the year,

Approximately’ 20 to 30 percent of all. typhoons have- preolpltated as much as
1 150 mm; in a single 24 hour per1od coupled with the effect of extremely high wmds velocities,
this magnitude of rainfall has caused severe damage in terms of property and human life. An

average of 11 typhoons.pass over the area each year.

11. Hydroiogy:.
Precipitation ID:ata:

Referrmg to: the’ Map -network of Hydrologlc statmn of the study area as shown‘
in the map, there are 17 fainfall stations and 13 gaging stations. Run-off data for Marlkma :

Basin are available in 3 stations.

: _ The gagmg statlon (Staff Gage) at Sto. Nmo on the Marlkma Rlver is the prmmpaP
downstream StEIthI'l for this stream The gage was mstalled n August ]958 and records with
some breaks have been collected since that date (as shown in plate III~—3) From hydrologic
point of view, mgmfwant problems exist w1th ‘the data from thls station. ‘In addmon to lack of
continulty, the record is short_ for flood frequency analyms. (catchmen_t area — - 499 km?).

" The other long peﬁod of record 'méiuta:ined: on the Marikina River is at the gaging
statxon at Wawa Dam Montalban Rizal as the River leaves the upper basin. This Statlon was
mstalled in 1912 and measures “the run- Off from 282 sq.km.; or abou_t one half the Marlkma
Rwer Basm (Pertod 2912 1936)

L . A staff gauge was msta[led in 1956 at San Rafael L 5 km downstreams of Wawa
:Dam (catchment area - 294 km ) An automatlc recorder was prov1ded but it seldom in opera-
't1_on_ . pauge readmgs are made 2— 3 times a day, but there are frequent interruptions. m the
: records. The river bed is not particularly st_able which results in frequent ‘modifications of the
- rating ‘curve for diéchafge lower than. about 3'0ni3/sec., The records are more or less complete
from April 1956 to December 1977. '
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1ML Marikina Ct)mplex:

The Maukma River is'a branch or tributary of the Pamg River, Duimg the Ordmary
stage of flow; the full dlscharge of the Marikina River goes into the Pamg Rlver supplementt,d
with- the outflow from the Laguna Lake. When the Marikina River is: swollen, a large portion
of its flow goes into the lake by way ‘of the Napindan, Pateros aiid Taguig Rivers: Durmg b1g
floods, more than 50_% of the flood flow of the Marikina -Rwer, goes over bank. ‘Of the dis:
charge in the channel proper, reaching the juﬁc_tion at Pasig; about 60% _at'peak stage: flows,
into the lake thru the Napindan, Tag'uig and Pateros Rivers, and the remainders goes down to

Pasig River to Manila Bay.
Flood Control Pl_uu.:ni'ng: (Structural Measures) .

Flood L,ontrol pldnnmg in Metro Manila and surrounding areas has seen some mgmfl»
. cant development in response to the very substantial damages caused by typhoon D1dang in May
1975. The various studies and analyses that hiad been carried forwqrd to thdt date have since

been firmly estabhshed in a project with vanous stages of implementation.

. _ The first and forém()st in r‘élat_'ion to'the Marikina and Laguna de Bay watersheds
is. the design and construction of the Mangahan Floodway. Further developments include t'hé=_f
:' mstallatlon of hydraullc control stritctures on the Markina at Mangahan, and on the Napmdan_"
river at the junction with’the Pasig and Marikina Rivers. By means of these works and instal--
‘latxon it will be possnble to substantially reduce the damagc caused by peak river flows of up ta

E 100 years trequent]y
Comprehensive Plan:
Ay Mar'i:'kir'la-Ri'ver: '

A study of a multl purpose Arch Dam in 1955 by an mternatlonal board of consult—
ants on high dams ploposed for constructlon al the upstream cdge of the Montalban gorge was
fizzled out 'due to safety consideration because of the presence of a major fault intersecting
the dam axis. : :

Recently, a move was mflde to review the study on this multi-purpose dam and now

being under study by the PICOREM for %mg]e purpose only. (Ples;dent;dl Inter—Agency Com-'
. mittee for the Re-Study of the Marikina River Project).
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B) L.aguna Lake

The total watershed of Laguna de Bay is approxnnatcly 3 270 sq o, of which the
lake itself” occupies about 823 sq.km. at mean sea elevation; lO 47 meters. The lake has bcen_
utllrzed for f;shmg, whose only outlet is via the Napmdan Chanrnel and the Pa31g Rrver serves'-
as a natural detention’ reservou Since the ‘outlet has a limited carrying capacity, the- lake rises
durmg the’ ‘rainy season from its low dry-season clevatlon of about 10 S m. to as much as 14.03:

Elevatron refer to a common datum 10.47 in. below.

C) Mangéhan Floodway:

' Now under constructlon located at Mangqhan Pasrg, Rlzal is the most practical
and economzcal solutron to the overbankmg problem’ of the Pasig River. The floodway will.
control/lmut the dlscharge flowing through Manila by dwertmg the excess floodwaters of the
Mar1k1na River to Laguna de Bay

D) . Nap'indan Hydraulic ControlStructure:

Now' under construction Thrs gate structure whlch w1ll be located strategrca]ly
at the l\tapmdau River channel proper just upstream of the junction, will cut off the back flows
of saline and polluted waters from the main’ Pasrg River, . especrally during the summer, when
the lake level is lower than the high tlde in the ‘Manila Bay. It will also be used to regulate
:water supply and lakeshore ﬂoodmg ASpects Operatron will be in combmatron with the Para-
ﬁaque Spillway and Mangahan Floodway operatxons ' v

E) Paraﬁaque Spillway: :
The Paranaque Splllway 1s proposed as an addrtlonal Outlet for Laguna de Bay to

rcgulate the lake level and reduce floodmg along the lake foreshore areas, (Detailed plans and
tender document for constructlon have been completed.) '
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(}eoiogy :

Thtee basic rock materials undellle the Manila area. The oldest formdtlon belleved
to bé the b'lsunent roek is the Guadalupe tuff fonmatlon The youngest port10n of thls forma-
tion’ is located several ‘meters from the ex1stm0 ground surface in the tuff escarpment region
and is-on the order of 12 to 30 meters below the surface in.the Marikina Valley area.

Sedlments beneath the Mqukma Va]ley contain near~sllore marine fauna in the |
deeper’ stiata overlam by thick non-marine sediments Terraces’ along the eastern side of the ‘
valley and the existence of these marine sediments prowde evidence of the VAlley’s marine
orlglns The r1ve1 bottom in the Mmkmd Valley consists of mtorbedded lenticular fluvial depos-

its c011513t1ng pnmduly of uneonsohdated clays, sﬂty sands and gravel

‘Laguﬂnaide Bay \.s;'as fortnefly. a'p'art of Manila Bay and was separate_d fi‘oi‘n it during
quaternary times by moverhent along the Marikina fauit. Vertical displacements along the fault-
is estimated to be 150 metérs in-the Pasig area, The fault scarp, compmed of " tuff ((..d]led
“adobe” in Philippine vernacular) constltutes the nmth south trendmg ‘ridge separatmg the
Jowlands of Laguna de Bay and Manila. -

Structually, the Marikina leley is a graven that is bounded by the north edbt
trending normal faults extendmg from the rolling foothills of the Sierra Madre near Montalban
southward to the lake. The Marikina River flows near the western escalpment of the Marikina
fault ‘ '

_ "There are two groups of faults found in the area.: Onehas'é strike' in NNE — SSE
and ‘the - .other in NW — SE. - The'.first: one, called “Graben”‘fau!ts are 'located' along both sides
of the alhmal plain, Marlkma Valley, in a belt of about 3 km. in w1dth runming in the NNE —
SSW dlrectlo,n, The latter group, de51gnated as the Montalb’m faults appear on the sides of Mt.
Pan_}'itinén and Mt. :Haponang Banog, characterized- by steep sections with _horizontdl_ displace-
ments of approximately 600 meters between the beds in the both sides of the fauit.é This fault
can easily be found geograph;eally and geologically ‘and the average strike is NSO W.and the
average dip is 70—75° NE ‘

A fault is.also suspencted to exist on the left bank ofthe proposed reservoir,-along
the Maukma-Bosoboso R1ve1 The: .presumption is based on the observed difference of natural
features of the left and right bank: arcas which share the border along the river.:

Lapille tuff, a very hard and fine-to-medium grou'nd tilff is penerally encountered‘
at-the riverbed level. The tuff layer extends to a depth of about 5 metersand is underlam by an

'mterbedded silty’ and layer of about 1 meter in thickness B_elo_w the sand layer, various types -

—130--



of tuff w1th mterbedded tuffaceom s}nle and sandstone are found exteﬂdmg to the c,nd Of the
bormgv which’ were taken up to 77 meters below the surface. Overburden above the uppet tuff
with the river banks approxunate 8 meters in height.
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Name: Zulkeﬂi Bin Hassan

Country: _ ~ Malaysia , S
Organization: . Drainage and Ixrigation Department
Position: Resident Engineer

1.  Introduction

Malaysia with a'. population of around 12 million people consists némely East Maléy-
sia, a peninsular comprising of 11 states and West Malaysia Lomprzsmg the states of Sabah and

Sarawak.

The climate is characterlzed by a umform temperature, high relatlve humidity,
: abundant but seasonal precipitation. By virtue of its geographlcal pos1t10n and the meteorologic-
" al patiern, Malaysm expenences two Monsoon seasons namely the North-Easterly and South—
' Westerly monsoons. - These monsoons especially the former often cause wide spzead ﬂoodmg
and l)rmg great econormc and social 1mpact to the people. Steps have been’ taken by the Malay-
sian. (;ovemmcnt to deal with major flood’ problems such as the- estabhshment ‘of a Permdnent;
Flood Contlol Comm15510n and the Ustabllshmcnt of the Natural Dlsaster Relief ‘Machinery.

Intermonsoon pcnod occurrence of 1ntenswe convectwe thunderstmms has fre-
quently caused ﬂash flood in urban areas cspcmally m the caplta! c1ty of. ’\/IalaySia Kuala
Lumpur. This s because of rapid urbanization of the mty itseif and the bowI Ilke topographical
‘;ecuon of the area. Several flood mltlgatlon pmJects have been 1mt1ated at mltlgatmg ﬂood _

'f01 towns prone to flooding.

2. F l.oqd'FofécaSting &.Warnihg System in Maléysia

21 Sum’méﬂ} of Flood-prone Rivers and the qué(saéting Metlio_(iis'

Majlor:'ﬂ()od—proné rivers ' | Forecasting method
Perak River o _ Stage-cc'p'rrelation
: :K_alantan' River B Séqra_mento'
. Trenggann River ~ Sacramento
Pahang River Black—Box
Johore River Black—Box
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2.2 Flood Warning Facilities

i. . Telemetric flood forecasting networks
See Appendix I -

ii. S1ren system _ .
These automatic ﬂood warning devices aré located at strategic loedttons such
that once the rapidly rising river level reaches the danger point, a siren is
autor’natically 5triggered off. This systein is-partiemarly useful when flush
flood occurs at nigh't. R

iii.  Flood warning board _ :
" This system gives the relationship between the locat flood levels and the water
levels observed at upstream. '

. 3.  Kelantan River in Lieu to Pilot River Basin

; ' Since M'al_ay"sia' does n_(_)t= have a [Sllot river designated for the comprehensive 'ﬂood:
loss prevention study and as there is 50 much \?ariation for each of the: rivers mentioned in sec-
tion 2:1, I would like to elaborate -on the Kelantan Rlver on the issues of topography, geology,
meteorology, causcs of ﬂood past floods and damages :

~ The Kelantan Rlver Basin is located at the north eastern corner of Penmsular and .
' .drams an area of 12, 867 km The total length of the river is about 250 km. The upland area-
of the’ Kelantan R1ver Basm are rugged rangrng in elethlon from. 1,000 to’ 1 ,500 meters. Wrth

:peaks over 2 ,000 meters in the Central Rdnge to the west and on the Pdhang Stdte Border in the

.'south o

: The river valleys m the basin lie generally between granite messes whrch form the
. more promment mountain ranges boundlng the Kelantan State and arc oecupied by sedimental-

: ly volcanic and metamorpluc rocks.

_ The irain‘ fall in Kelantan is inﬂneneed b'y'altitude differences and the highest annual
‘ :ramfall occurs on the coastal mountam ranges wh1ch 1ntercept the north- eahterly Monsoon’ air:
- stream. 1he maxrmum annua] ramfall ‘of ‘about 3,400 mm occurs in these areas Immedrately '
inland of the coastal ranges the average rainfall drops to about 2 200 2 500 mm, because of a
rain shadow cffect. Averagc annual ranfall is about 2,700 mm.

Flo’od:in'g on the f)lain is generated from two sources namely rainfall and oversill
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“from the Kelantan River and Gdok Rivél Rainstorms on the plain and the run- -off from ' the
surrounding hills cause flood water to accumulate on the flood plam The p!am is chwrdctenzed

by very low lowland grades and 1nefﬂclent natural, dramdge
Armual ﬂoodmg in the Kelantan River Basin occurs (Iurmg the North~Last Monsoon

and 1t causes an estimated’ average annual loss of M$ 20 mllhon while occasional’ disastrous
floods could cost over M$.100 million and.d1_s,lomtcr half of the population-in the Rl_ver Basin.

4.  Overall Land Use in Malaysia in Flodd-Prone_Area and with Respect-to Water Resources

Development - -
See Appendix 1.

" NOTE:

1. I am sorry for the.improper layout of this ‘teport and the insufficient data and maps
that are supposed to be prcscntcd This is because of the very short notice given

“to me back in Malaysm ’ '
20 - l:n—Malay:sia we still do riot have a Pilot River Basin. -
3. Regardiilg the flood risk nﬁap, We_do not make ofe.

_ 4. We do not-have a spec1flc body/ boches dealmg w1th Water Adm:mstratlon compared
as that in Japan ' : ‘
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APPENDIX 1

EXISTING: FLOOD-FORECASTING SYBTHM
PERIMSULAR MALAVSIA
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APPENDIX: 1I

. Overall- land use. in Malaysia with respect to water resources developnient.

 data is for 1975/1976 as the fatest information for 1981/1982 is not yét released.

L. Water. Resources Development ™

- A..  lrrigation and dr'ainage._.

1. Land use
" Arable land
Land under permanent crops and permanent’
meadows .
Cultwated land under crops
Estimated total irrigable area_s' o

2. Trrigated areas-
“Command ir'r‘i'g_a_ted area
Total irr_i‘gated area with assured water supply
in wet season '
Total 1rr1gated areas of two crops a year w1th
assurcd water supply
Total 1rrlgatcd area of three crops a year with

assured water supply

3. A:verage érop yields.(pa'ddy)

- Irrigated area (wet Scason) :
. Irrigated area (dry season)

B. - Flood contrél

t.  Flood-prone aréas and population

Flood-prone urban area
Flood-prone rural area
Urban population in flood-prone area
Rnral population in flood-prone area
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(1000 ha) °

(1000 ha)

- (1000 ha)
(1000 ha)

(1000 hia)

(1000 ha)

( 1000 ha)

(1000 ha)

. (..tqnszlha)'._
(tons/ha)

(1000 ha)
(1000 ha)

(1000)
(1000)

530.8

25364

3,013.5
1982:

4430

3202
240.6

.~ NIL

The

391

3.51

50
1,550
180
275



2. Flood damage
' LIVeS lost. ‘
Damage in monetary terms, mﬁhon local currency: —

crop losses - -2

public works & ufilities Ceee L : 0.2
. property S R o 0
- others : _ o - : 0.1

3. Exxstmg s.tmctumi md nof- structuml flood control measures

Total ef fec_tlve storage capacity specifically {million cubic m) NIL.

. for flood detention - o . : -
Total length of dikes -~ - (km) 405.73

Area of flood zoming - .. . (1000 ha) . 100.5

" No. of basin with flood forecasting : : : .5

- C.  Hy droéle'ctric powér

1. - Existing power p]énts
a. Reservoir type _ : L . .
— Installed capacny _ (1000 kw) 2717

- Annuai electnmty generatlon S (10% kwh) 1,010
b. Run-of-river type _ ‘ SR -
— Installed capacity ~ (1000kw) - 204

— Annual electricity generation '  (10% kwh) 103.2

2. - Eétimaté.d. hydro potential (includin'g eXistihg:planfs)
a. Technical potential o R :
— Estimated capacity = I (1000 kw) 23,380

— Average annual electricity. generatton _(10" kwh) 123,000
b. Economic potential I . _ L
— Estimated capacity '_ . - (1000 kw) 2,190

— Average annual electricity generation ~ °©  (10% kwh) 7,960

D.  Urban and rural water supply -

1. -Existin’g urban waterworks

Total productlon capacity . (cu.m/day) 795 ;OO_O
Annual productton o : - (million cu'm) 290
Totai_urban population ' (1000) 3,460
Total urban population served from house (1000) 2,810

connexions

-137—-



1.

Total urban population supplied from
public outlets
Range of water cliatges

Existing rural waterworks

Total pfodtictior_i capacity
© Annual production .

Total rural popﬁlation

Total 1ural popuiatlon with.easy access to

safe watcr
Range of water charges

Public Capital Expen’diture' and Reimb_ursément Policy -

A.

B.

© (1000} - 320

. (MS$/cim) . $(0.13-0.53)

‘(cu.m/day) 429,000

(million cu.m) 157
(1000) 8,480
(1000) .. 4,180

'(M$/c.l!._l.n) $(0.13—0.44)

Total mvestment in pubhc walter resoulces pro;ects mllhon local currency:— .

-Imgatmu & drainage
-Flood control
' Hydroelectric. power
-Urban water supply -
" Rural water supply-

51.88
4.05
61.7
47
20.94

benbﬁclax 1es

Major irrigation & drainage project

. Percentage of capital cost to be repaid'

Interest

Ms;'no‘r ir'rig‘at:'ion & drainage project
* Percentage of capital cost to be repaid

Interest

Urban water suppl}projécts

“Percentage of capital cost to be repaid

Interest

Rﬁral water supply projects '

‘Percentage of capital cost to be repaid

Interest
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Pohcy or practu,e concerning reimbursement 6f capltal cost by direct.

NIL
NIL -

NIL
© NIL

90
7 1/2%

NIL
~NIL
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