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{(n ﬁmu&ow%‘
THE STUDY ON RIVER SYSTEM PLAN FOR FLOOD CONTROL

IN THE PASIG—MARIKINA*LAGUNA LAKE BASIN

QUESTIONNAIEE (SPECIFIC)
1 GENERAL

1-1 National development plan (existing lbng—term’plan or five

yvear plan)'
1-2 National census

i-3. Socao—economlc condltJDn in and around Metro Manlla
(Metro- -Manila, Risal and Laguna)
a. Administrative d1str1ct{pr0v1nce mun1c1pa11ty city, townshlp
~and barangai) !
b. Populatlon and household
¢. Land use
d. Infrastructure
HRoad'cqndition
—Tranéportation
—Electricity
—Tele—communication/postal-service
—Potable water supply
—Education facility
—Health and social welfare development
€. Industry .
f. GDP and GRP

1-4 Budget in recent”five yeaﬁs.
a. National budget"
b. Flood control/1nundat10n prevention (whole country)
C. - d1tto - (Metro—Manila drea}
d. Malntenance cost for road, flood control facility and infra—-

structure

1-5 Agenc1es and thelr maln duties and terrltorles in plannlng,
1mplement1ng and operatlng flood control river 1mprovement,
and inundation prevention progects i '
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-Information regarding the completed / ongoing flood control

and other projects covering project name, title and contents
ofjprpject'reports

Flood ¢ontfbl, drainage,river improvement,flood prediction/
Warhing and inundation prevention project
Urban development and regional develdpment project
Hydro—power generation and irrigation project
Infrastructure improvement project, including water supply,
sewerage and waste disposal

Ground water development project

2 TOPOGRAPHY AND GEOLOGY

2-1

a.
b,

C.

2-2

a.

b
‘a,
d

2_—3

. 2-4

Topographic maps covering Metro-Manila, Risal and Laguna
Key map and area covered By the above maps
Scale and contour line interval

Agency and administrative office

Aerophotographs(the latest and old photos)

Area covered by the above photos

Scaie and photographing vear

Agency and administration

Permiésion for tﬁe_Team to take them out of the Philippines

to Japan
Geological maps covering the same area as given in 2-1

Soil-machanical data at major river structures

3.CLIMATIC AND HYDROLOGIC DATA

3-1

Location map of cljmafological and hydrologic observatories
covering'the_area defined in 2-1

.Climétélogical station _

H&&roiogiéal gauging stations (water level and discharge),
.includiné those instélled along the coast of and on rivers
entering into the Laguna Lake

Tidal'observatories
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3-2 List of observatories sh0w1ng,

&,
b.
c.
d.

Station name
Location/address
Classification of observatory or code no., if any

Observation 1temb 1nd1cat1nq equlpment in use

. Period of observation

Authority concerned

General climatic conditions in terms of monthly averages at
major climatological stations, to be compiled in an attached

Form-1

Specific climatic condition ever recorded at major stations,

to be compiled in an attached Form-2

Hyetogfaph of storm which caused major historical floods in
the subject area o '
Hourly distribution of storm rainfall at major stations
Probable rainfall intensities for the follownng duration;
60, 120, 180 minutes ' ' '
4, 6, 12, 18, 24 hours

Isohyetél maps

3-6 Water levels and discharges

a.

Monthly average discharges at major non-tidal river gauging
stations _ | _

Annual maximum water level and discharge, 'togéther with the
date of occurrence, recorded at major statlons in recent 10
years '

Water 1evel and discharge hydrographs observed dur1ng major
‘flood in ‘the past ' ' ' '
Authorized dralnage areas at major ponnts of flood contrnl-

Equat1on/curve showzng relatlonsh1p between water level and

- dascharge (water level to d;scharge converSJOn)
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QUESTIONNALIRE
ON
METRO-MANILA FLOOD CONTROL PLAN

_(GENERAL)
i. Background of the request
2. Counterpart agency to JICA Study
3. ¥What is the pfésent situation in the prdjcét area?
I1s the number of flooding increasing recéntly?
If so,what is the méjor reason?
-change of land use
“increase of inhabitant area
- ~ground sﬁbsidence, etc
- Where does the ground subsidence occur? _
4. ¥hat is your basic idéa to:determine the priority order of flood —
contto{rprojects?
and where do you want to protect urgently?
5. Progress of the relevant past and on-going flood control plans and
studies 7_
Pfogress of the existing flood control works inpluding under construc-
Lion | | |
6. Total progress of the Master plan study in 1952 inclﬁding the idea of
“proposed Marikina dan _ |
7. Arréngement and layout.of existing flood control facilities including

flood forecasting and warning system
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REFUELIC OF THE PHILTPPINES
DEPARIMENT OF PUBLIC WORKS AND HICGHWAYS
L MA NILA

PASIG-MARTKINA-TAGUNA BAY RIVER BASIN
FLCOD CGMIROL MASTFR PLAN STUDY

PLANNTIG SERYICE MARCH 1987
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ANSWER ‘TO GENERAL, QUESTIONS
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nI\L.,nR TO QUESTIO\I 1

iy BACKGROUND

In June 1985, a serles of depressions and typhoons cane one afcar
another in rapld suceession culminated by Typhomn Daling in June
27 and 28 accompanied by heavy mensoon rains. Almost all esteres,

. creeks, and rivers including the Pasig-Marikina River swelled and
overfloved low portions of their banks. Flood 'damace spread out
over the Metro Manila area, property lcsses ware hugs ‘and scoio—
ecehanic chacs laster for a long time. B '
Notwithstanding continuous  efforts and c_ruite\big inua:-;ti:'eht:s on
flood control works in the Metro Manql_la area, f-iood‘damage still
take place in every rainy season. Moreaver, szveral dawelopmant
projects and the rapid wbanization ac*ﬁeved in the past years have
worsened flooding conchtlons, mcreased assets brought tremendous
losses once inundated, and u.rbamzatlon/transportatn (o3 develoPerrenLS
made it more dlfflcult to inprove flood/dralrmge conditions.

The flood oontrol plan of the Pasig-Marikina River ;nc:ludmg the
Ie"tro Manila area was firstly formulated with the Marikina River
Multipurpose Project, which was esecuted in 1954 by the Marikina
Project Coordinating Committee, Natiorial_Economic Council, Govemn-
ment of the Fepublic' of the Philippines. Following this study,
several studies on flood cont_iol of the Pasig-Marikina-Laguna Lake

" Basin were carried out; a floodway to direct flood discharge into
the Iaguna Lake was proposed in 1970; a feasibility study on the
Mangahan Floodvay- and the Paranaqm Spillway was conducted in
1975. Rﬂsultmly , the consi_ructlon of Mangahan Floodway was
commenced in May 1980 and is still underway but expected to bsa
claimed to be completed in 1987, Furthemmore, there are many
studies related to flood control although their 1rplem9_rltat3 on
has not been started yet.
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2)

With regard to the urban drainage of the Metro Nﬂmla arza, BPW
sreparad a drainage msster plan in 1952, and tha pregram for
constructing 10 pumping stations was acoomplished. However, they

:a.re not: adequate to totally mitigate flood damage especially in

the lcm_lymg areas. To wpdate the drainage plan in Metro Manila
area, a rnas_,ter plan_s_tudy was comrencaed in ]983, but: the study

remaing suspended kil now. - The interim results submitted are

compiled in the Preliminary Alternative Master Plan Strategy

Report.

As eénumerated above, many studies were executed and a few of the
results/recommendations were inplemented; but these were only made
rather separately and/or indepandently. Since the flood control

Of river 'and the drainage system of the wnderlying lowlands cannot

be separately underteken, it is imperative for an efficient and
conplete flood mitigation to mtegrate all the plans of both flood

- control and drainage. It is rrentloned in this comnection, that

the basic sd'iemﬂ of flood control in the Pasig-Laguna Lake Basin
has neither been reviewed nor Updated since 1954 despite the fact
Lhat urban davequ'*nant has been widely achieved thereat.

- Study Area

The study area covers Metro Manila, the Pamg—lv!an.klna river bas_m'

a_nri Lhe\eastem shore'; arezs of Laguna Lake. It is within ‘the

Pasig-Marikina-Laguna Lake Basin which lies between 14° 10" and
14°55" north latitude and 120°50* east longitude. '

“The Pasig Piver, ‘which flows from east to west throwgh the center

of Metro Manila, "extends about 17.0Q Jm from the oonfluenoe of the
Marklna River and the Napidan Channel to the Manila Bay. It has
a falrly direct course, except for its doublewloop meander at the
Punta-Santa Ana area. One of its principal tributaries is the San

Juan River, which enters the Pasig River at the lower river meandar

about 6.0 km wstream of the river mouth.
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stdem from the junction mth the Namdan C‘harmal the Pasig
ey Ao named the Marikina River which omgmqtes in tha wasia o
sid2 of the Sierra Madre Mountain about 35.0 km northeast of
Manila. At the town of Montalban, the river emerges from the
foothills of the mowntain range turning and flOng sout*hwaru
through the Marikina Valley until it become the- Pasug River

The catchment areas of Pasig, Marlklna and San Juan nwzrs are

130 kw?, 50 km® and 90 kn?, respectively.

This study area includes small foreshore tributary areas in

Malabon, Navotas and’ Valenzuela (I“ENABA). Im'r_édiately inland .
from the Manila Metropolitan area, the Laguna Iake exists as a..
shallow lake with the catchient: of approumately 3,200 K?.

The lake's only outlet is via the Napmd:n Chahnel and the Pasig
River. The Napindan Channel - normally' i'lcws fram the Laguna ILake
to the Pasig, but it can and dces flow in either dlroctlon depon-

ding upon river and lake levels.
- Manila, the natlonal capital of the Republlc of the PhlllppJ_nes,

is the cent:_r of econc:mc poll.tlcal SOClal and cultural acle:L— ]
ties of the natlon. Located in Cm"!tl’d]. ILuzon, it spreads al or 1
the eastem shore of Manila Bay from the n‘outh of the Pa51g River.
Mznila is ‘bisected by the river.and has been popularly referred to
as the Greater Manlla Area.

Thz Greater Manila Area has expanded to encompass four {4) cities
and thlri:een (13) municipalities. Now knc»m as the Mechpohtan
Monila Area oompnsmg the National Capltal Region, it has an area
of 636 square kllONEtEIS and its population already e\:oeauﬂd 6.0
million in 1980 thropolltdn Manila (Metro Manila) is st..ll

. velOpmg ramdly tm;ards the north the east and the south whera
the cowmtry's largest lc.ke the Leguna Lake, is restralmng its
southward expansion.



3)

]‘,,ood Control and Prainage Works Undertaken. emd the Problens
to be solved o

'1he Mangahan Floodway is the first and mzjor flood comtrol works
offered in the course of the flood control plan. Its construction
was started in 1980 and is still going on. The flooc.way aims at
dlveri_mg the flood discharge of 2,400 w3 /s out of 3,300 m3 /5
cor_respmd_u\g to a 100-year frequency dJ.SCh:.ICE from the Ubper
Marikina 'River Hawever, the hydrauhc rn:)c}pl test conducted in
1983 revealed that the said discharge cannot bifurcate tevard the

Laguna Lake without: the Marikina Control Gate Structure (MCOGS).

With the Mangahan Floodvay, the degree of flood control capability’
of the Pa519~f4ar1kma is evaluated. Compared with the desicn flood
of. 100~ year retun prcbability, the flow capacity of the whole reach
of Pasig-Marikina River corresponding to a discharge of less than
2-year frequency, is very small, especially the Uppexr Marikina
River which is quite poor for the conveyance of £lood.

In line with the flood control schems which defines the role of
Mangahan Floodsay, the improvement plan for the Pasig River was
formulated and successively implemented since the early 197-'c.
Inprovement works rnainly con:sisted of the construction of river walls

and the dmdgmg arownd the Pasig river routh. Until now, the inprove-

_m_nt works have not been cc*wleted and scine portlons of the wall have

already been damaged resulting in a poor flow capacity of only arownd
600 m3 /s

The construction of the Napmdan Hydraulic Control Structure (NHCS)
was oiopleted in 1982, to control the water stage of the Leguna Lake
as well as preveﬁt the instrusion of saline and polluted water from
the Pasig River. Smoe the Napindan Cinannel is the only waterway
aside from the on—gt)mg Mangahan Floodvay, this struchure’ is alsc

given an operatlonal function to release a part of the flood dis- _

cﬁarge of the Pasig River to the Laguna Lake, and vice versa, to

avoid the inundation of coastal/shore areas around the Lake.



Hosever, mo f£imm cperation rule is fixed, nor the flow capacity
of the chamnel is plamned to asswre a certain flcod mitigatica
effect. :

TrJ,buthJ_es have plaved dra,magn mains for urban storm Lunoff

in reo:mt years.. 'l‘hese trJ_buLarles havever, hnve re'named umnpr&
ved and flooding along them has worsened in proportlon to the m:ban

dcvelcpmnt in. basm.- A51c‘.n from the San Juan Rwer, ltbe othor Ed~
butarles l;l,ke Nangka AI’Dld and Buxgos that: jom the Upper I\L.r_klna

River have been Suff fering from ovex:banklng around the1r ocmfluences

and nelther study nor. plan for flood oon{_ro] has bemn ooncmctﬂd

Urban storm dramage in the Z‘Ltro Malula area ‘has alwa;s beea a
serlous matl.er to DIUT‘OtE further uman c?evelcxa'trant foxr a m:nﬂ
‘comforteble and safer hvrmg e.nv:l.ronnEnt for its mcrehsmq popula—
thIl. ‘The dramace Program. was start@d in ]_974 and totally, 10
plmplng stations have’ Eeen oonstn}cted m law- lymg areac:. Those
 stations ‘cover appmmnhtely 4,300 ha of oralnage area and may .
drain the lO—year freouency storm rmoff in’ 1z. hours. ch-.rever,

a 51gruf1cant peruon of dralnage mlns “and laterals ‘can’ carzy only
10 to 30% of nmoff ai scharaﬁ and the full coorchnatlo‘l of thE'.J.I_“
ODeratlon w1t_h the flood control plan of the Pa$1g-Ma11kma Rlver
where the storm mnoff 15 to be dralned has ‘to be oon31dered

In addltlon to the above works there have been several studles to
formulate a plan for fleod oontrol and dralnage system J_n Uwe Pasig-
MarJ_kma“Laguna Lake Basm. n 1982, the study on an effectlve
flood control operatmn and fele:metermg 5ysLem in the Basm was
bndortaken and its dﬂtalled desmn was cat‘r_ked out Ffrom 1985 to '_
early 1986. The system :Ls to materlallze the efLectJ.ve operatlon
of both the Fnsapo and the Naomdan hyaraul_tc cxpntrol structm’es
with a real t.me base mfor_mat_on by means of teleoamnmlcatlon.
The ccns._*-uct_cn of ’che s»sLeﬂl 15 5cn-=auled to cx:nmanoe scon and
it is e*<pected to be operat*onal by ‘the time the I-e,'lgahan I‘loocway
will be avallable. ' '
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In 1283, a study on an urban drainage plan for Metro Manila was
(:C‘rtrt—.’ﬂCOd o review/evaluate the drainaga 1mrovem~ent viorks Lelny
carped since 874, This scmy will be canpleted with foymulation
of an- 1ntec*rated dramacv plan, buk was SLSDeﬁdﬂd after the sub
_mLLtal of a proposal for the execution of an Timediate Action Plan.
‘A df—’Slgn wox,k for the Marikina control Gate’ Structure ‘and the
'Upper Maxikina River Inprove:ent was also carried out in 19 85, but
the reasons to justify the plan was not studied.

Judging from the foregoing studies, it becomes clear that there has
baen no camprehensive ang long~ranged plan that includes aspects of
the Basin.

~ 153 -



[ UTHER T QUESTION 2

The éxecuting dgency . for the projéét will bé:thé”Dépérﬁﬁeﬁt
of Public Works and Highways_(DPWH)._ The'DPWH willféssign counter-,
parts from the DPWH-thional'Capital Region, other uhits of the

Department and participating involved local governments.

— 154 ~



1

i

A S’.?R TO QUT‘STION 3

Presant Situation

The rapid population growth and magnification of econcmic acﬁivit.ie.;
and hence urban expansion made it unavoidable for people to emigrate
to the 4‘*lo<:><;1~-;:_n:\:)ne atezs. Fleoding problems have been getting more
serious to the rnanrmm extent.

As —desarued the present £2ood control scheme that the greater part
of. flood discharge fram the Ubper Marikina River Basin be diverted
into. tf\o Lacuuna Lake was flrstly indicated in 1954 and finally for-
muiazzd ‘PtO the project in 1975. Cne of the main conponents of the
schena Lh\_ Mangzhan Fleodway, is now under construction.

This basic scheme has only aimad at protecting the old Metro Manila
arca from the oveibanking fleod of the Pasm_; River. " Wider urban
expansion than before has brought the effectiveness of the schemw

to its limit and cauised nev flood problems in the tributaries basins.

A long tine has passed since the basic plan of flood control was .

formmulated. Moreover, thore ame remiining works which are still to

be implemented, while only a proliminary study on the overall drainaga’

system for the Metro Manila arva was commenced in 1983 with world
bhank a_::éistance to solve the mppravated drainxge prcb]ém J'_'n'.t:he aréa '
but: the Master Plan has not been pursved. In the future, rore rapid -
urban expansion and socic-eoonoinic developrent is antlapat-pd in the
Basin' including the .\btn-; Panila maca, To assure floed-free nrbaniza-

ticn and provote developont, it is Indispensable that the overall--

{lood control works be adertoken.

Sinar Lhe Hasin holds Lhe ned fosal aapiital where viious developaont

plans have boen conterplabed and carried out, the flood amtrel ana
drainage ncaswes shall be fotmilabed on the basis of long-temm ad’

whide—vivwed stvalogic plan, A Baestor Plan Skady should, therelore, -

e carricd out in the carbiest bime.



2) Flcoding Condition

F‘lcodmg in the subject area is m.amly caused by Ll two r=*°cns
i,e: 1} O\Evflcw/mverseﬂov Df Flood water flC.1 ‘tha ;6.-:1(}““
Marikina mver to the inlang area, and 2) Inmdatlon of 1nland
_storm Water because of tha capamty short:age of the chamage fn(:l'“"
lities and/or the hlgn tide effect along the comtal low land area
(Rx.for toy Fig.=~1) The frpquency oE fonner occuxmr1cn m lESa o
paring the latter, but the damage potentlal]y cl@ems far: bmgﬁr

than the. later.

The flooding area siveyed by tho Burcau of Public Works (BFW) from
1943 o 1970 is as shown below,

. ININDATION AREA (Ha)

Place _ : -
: 1943 1947 1948 © 1956 . - - 1970
Marikina 1,200 | 53 730 570 550.
Pasig-Taytay 3,00 1,30 1,830 L4% 3,100
Pateros-Tajuiq 1,800 880 1,120 980 . 1,500 -
Total 6,200 2,710 - 1,670 2,9693 5,151
Menila (South) 2,900 2,360 2,660 2,210 1,620
danila (North) 1,760 1,350 1,380 1,330 2,700
Total 4,660 3,710 4,140 3,540 4,320
GRAND TOTAL 10,950 6,420 7,810 - 6,500 9,480

Sources: Feasibility Stu&y an Mungahnn r‘looc}way, DOUM 197.) .
In acxr_htlon to the above, I‘lmdlnq has occurred in 1966 1967 1977
and’ 1918 {Flocd damage trorn 1970 to 1980 is as showm in Table -1} .
T‘n nurbﬂr of flood;ng is .u,tu.nlh mur_‘nmm, the interval ol
occurrence a]so beoorro short and the thmaqe mmmuﬂ. bEdoma blq in _
accordance ivlth the rco_m_ urbmuzatlon to suﬁaurban area e‘spﬁcmlly
to the 50uthorn(!\x;u1(|, AR tuuuquc. Muntinglupa) and northxastem Zame

(Vﬂon‘,uo]a Marikina ares !)
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Lend Use/Population Increaso

_ ?"’“(LO Manila présently exhibits a highly misxed wban land usa.
Cawercial, residential, industrial and institutional uses are
found within the sare district/block. This patbem is most
'cormonly scen in the wrban core in Mztro Manila, in L\n areas
boxcbrmg Manila Bay. Howover, outside of the core, the dzvelop-
ment pattem is suburban with a highly seqregated land usa pa t.tem',
vhere different areas tend Lo be exclusively comercial, residential,
Lndustrlal or J.nstltutlonal Areas like Quezon City, Makald and
the developing towns of Paranaque and Las Piftas exhibit thiz charac-

terlstlc. b

The existing residential avea covers the largest portion of urban
land in M’z*‘fo I‘ﬂ!’llla, carprising about 30% percent of thn total
area. High density residgential area are concentrated in the slum
.o_r blighbed areas in the Navotas-Malabon area and in the city of
Manila. about 53% peroent of the land area in these districts is

resi‘deﬂt;ial with a density in the range of 300~500 persons/ha.
Midium c}éhsity residential areas occur in the west of Quezon city

. and in the Mandaluvong-San Juan area.

nbout 3% percent of the total area is used for camercial purposes.
Commercial Oigcmvatlons e concentreted in the central business )
districts avound Cscoita and Rizal Avenue and along major roads and
highways. At present, fh}nh 1': developing into a major bu 5iness
center. Navotas and Pasay City are tho rrost: oc;nh,rrlalned dl_,t'_rlcts
in tem of land usc hd\a.llhj dxout 30 and 20% percont respectively of
their arcas in such use.

About 5% percent of the total area is in indtlétrial use. - Industrial
areas are located in Manila euid the Port area, the Pasig Rlver corYi.con,
Caloocan, bhrikiﬁa and i’.asic_], ﬂ-‘alen:zmla and along the South Express-

- way through Paranagpue.  New industries are being set up west of

ST

Quezont City and, to a lessor dogree, in Mandaluyong and San Juan,

resullting in conversion foom renidential Lo miaxd Land use.
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Populatlon in Metxo Manila area reaches at 6 ,026,000 (.LSEO) g
and pcpu.latlon growth - from 1975 to 1980 is about. 3. 6 pere: nL'
in averago. This is far bigger than the national average at
about 2. 7% percent. |

PQ[3U_1:atiox1 gxcwth in Metro Mamla area is as shown' in Fm. 2.
The figure shows Lhal_ \’nlenzmla, Las Pmas 'I‘aamq areas are’ _
the higiié’r grohth.‘ The mmber of household also incresses From _"':_
826,000 in 1975 to 1,104 000 in 1980 .

Abo've 1and use develcpm.nt and pcpulatlon inc*rea,,e recu.,tj_ng
eontribute tn t.nc expanazon of Lhe flood prc:ne arda and also
o tnn increase of the Elood danmge amount:, accordmgly. .

'As for the land subldence it is often sald that t'he land sub-~
sidence in the lowland area, cspec:..ally in the ooastal kzwland
area, causes -the flood J.nundatlon but’ na J_nvestmatmn is done

and the eFfect of land sussmence comd not be suggested hereln. o

(Accord:mg to the one of the recent: study, c:hancze of the’ dat_um
is reported).
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o

ER TO QUESTICN 4

To es ub]r*h t!u, flood eontiol plan in- the suject area, thera
are the followlng fundarental viewpoints;

1) To formulate the flood wintrol Plan of the river system
_ from both long-temyoverall and short-termy/emergent: view-

”polnts to rorove the overflow/reverse flow into the inland.

2) . In correspondence with the above, to formulate the storm
drainage plan of Metre Manila area from both lenaterm/over—
all and short-term/em:gont viewpbints, consicdering the
high tide effect in the westal Tavland area.

The above are closely related each together and the staged oot

bined improvement plan shall be oorllsidered_. and the feasibility

“study may have to be wndertaken to cope the urgent requirement.

In this case, a h'igh'ly develeped/density populated area which

is practically faced to the serious flooding problems shall be

salected with a highest priority.

The recommonded area for the above would be suggested as follows
on the actual flooding condition, but this should be finally
determlned based on the Mastern Plan Study.

1) Metro Manila Core Area
2) Malabon-Navotas-Valenziela Arca
3) Ta]uig—'raytay Area

- 4)  San Juan Area

5} Marikina Aron



ANGWERTO QUESTION 5

Sevéral flood contml reasmrzq are cx:nsldared t:o solve the
fleoding probluas in thc SU-J_‘]ec_t area. ‘l‘he/ are gmerally :

suqqus t c‘d
a) . River

a-l.
a-2.

a-3.

a-b.

ag fol l'wf :
Inproverant

channel inbrdveutmt by means :of bam'ci'ng,“'

'e\cavatlon/dredgmg, cut:*off channel et-c._

. Flood flow contml by means of oontml gate

truct ure ~wiifor other rlparlan st:mcture

flood ress s bion by the lmoound rese:.v:l,or and/or

_.‘retantlng basin.

Hich tz.@ m,atectlon levee in ti‘e estuar},

COLIDf.E‘I'ITFaShJ?‘S to remte the sechrrendatlon in me

" view mouth.

a-6...

b}  Urban
b-1.

b-3.

b,

L6

Construction of hiqh tide pmtectmn levee and/or

others. o

Di;a{irmc_',e'

Improvement and/or establishment of drainage facilities
such. as purpihg station, fléod'géte sluice, ete,

Irrprovenent and/or establl*:hm_nt of dralnage Channel

considering not to cause the seoondary immdation.

ring lewee in the coastal low land area

lmrovonent of the sew uuhuy andd tlrtially dramagx,

Lh.LmoL:. o owed L a5 Ulose vas I} ounLumnu‘ C oo

Land use nqui wion in the fow L:ml e, uui nsglal nog

of ground water use ‘whoen the land oubs:a.donm is w:)n;u!

Others (Ex. famhtlcs to increase the stc:rhcQ c;mamty

of the inland area cnnsukzrmg the retaralng ef;ects)
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.q"ne_. aptirum nf:asures and scale are need to be dotermined not
‘only from technical viewpoints but also from the viewooint of
'ed_cmomi_cal jﬁst,ification based on the coaparative studies of
the same altemative plans by 'ﬂ‘ne corbination of the above

Measures.
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© ANSHIR TO "QUESTION 6

Although theve are so many SLUdleS xelated to flood control
2113 f:alnﬂge the maln plan/studles are llsted as below,

a) ’1067 ?0) T Invledow g Assoc1ate Ltd ' ”Feas1blllty
Survey of Naplndan Hydraulic Control Structure and
Other Related Development” they recommended

a-1 Constructlon of Mangahan Floodway to dlvelt 3000
cumecs from the . Warlklna river into Laguna de Bay
to free Metro Manlla from floods

' a-2 Constluctlon of Naplndan Hydraullc Control struc-
- ture and navloatlon lock to prevent lnflux of salt -
and polluted water Ln to Laguna de Bay through -

' Naplndan rlver and to reculate outzlows from the
lake through the Naplndan river into the PdSlg
River,

a-3 The Paranaque Splllway was not found to be econo-
mically feasible in view of the llmlted benefits

that would accrue,

b) (1971~ -74) ‘Hydzoteclinid ‘Corporation. "Irr1gated Aorlculture
Development for Land Surrounding Iaguna de Bay”'they

recommended.
b1 Construction of Napindan River Hydraulic Control

Structures to reduce. oollotion'of Lagune de Bay.

b-2 Construction of some pump canals and grav1ty
canals around the lake.

b-3 Reclamation of area in the lake for rice polders

or flshery

¢) (1972~ 74) SOGREAH ”Laguna de Bay Watel Resources Study”

The main recommendatlons were

c-1 Mangahan Floodway will definitely suppress flooding
in'Manila:by giving full control of the discharge

going into Pasig river.
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c-2  Hydraulic Control Structura - across the Napindan
IChannel Will permit stoppage. of intrusion of
saline water into Laguna de Bay, and would
reduce N inflow by about 22 percent. It will
permit reduction of maximum flood level of the
lake. ‘"(control structure was completed in 1981)

¢-3 Laguna de Bay is critically polluted, is eutrophic,
as evidence by massive algal blooms whlch oceur
‘between April and Movember each year. This results
in fish kill and water quality deterioration. This
pollution is caused by wastér_and N flow from do-
1mestic,-industrial and agricultural resources
érdund the lake.

c-4 Parahaque spillway is too expensive to be recoimmended

. as a flood control measure. Rather the following

alterﬁatives were recommended to be studied:

a)A'Addltlonal sluice gate on the overflow weir
of the Managahan Floodway
'b)  Improving the Napindan Channel. _
c) Cutting the Sta. Ana member on the Pasig River.

c-3 Water supply for Metro Manila could be obtained
"~ from Kaliwa river and by transbain transfer. Con-
struction of a'2000 m 3m3/d. water treatment plant

was recommended.

(1975) Daniel, Mann, Johnson & Mendehall (DUJM)

“Feasibility Study of Mangahan Floodway". They pro-
posed construction of the Mangahan Floodway eonsisting'
of Marikina river control structure, Rosario weir and
Mangahan Spillway Channel. This scheme would divert
2400 cumecs of Marikina river flood péak_into Laguna
“de Bay. The IOO.year floodﬂof Marikina river was es-
timated as 3300 cumecs “and the balance of %00 cumecs
was proposed to be passed down the Pasig river after
r3131ng river walls and after lmprovement of the city

dralnage system w1th installation of pumping plants.
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e)

£)

Periodically silt removal at the mouth of the ohcnnsl
would be feqnired{ They found that after construction
of Nepindan'anﬁrnl'Structufe-more water than at pie-
sent will be diechareed from Léguna Lake ot the Manil:
Bay via Pa310 river and’ better ‘regulation of ‘the la%a
will be achieved so that the highest stage of Laguna
Lake will be reduced while the lake level will be
raised in these years when it would be naLurel]y low,
thus prov1d1ng lake storage for. 1rr1getlon or munieipal

use (Floodway is nowiunder'construction)

"(1'9755 Dariiel, Hand, Johnson & Mendehal] (DMIM)

-“Feasmblllty Study of Paranaque Splllway and Pa51g

River cut- off“- They proposed construction of Pazcnﬂ(tef

‘spillway as an. addltlon outlet channle for Laoune de

Bay to reduce floodlno along the shorellne of Lﬂwunﬁ

~de Bay. It would consist of a waterway cut Lhrouuq

the narrow redch of the land whlch separates Laeub' da
Bay from Manlla Bay along with control structLLe to
regulate the flow of “water.  The’ cHannel was  designad

for a maximum dlscharce of 350 cumecs It was 8.3 kilo-

meters long w1th an arched ‘tunnel under the South Tupay
Highway, a gated control structure and two- brla?""'
Channel cuts. were to averaae appr0x1maLely 20 m in deapth
macimum being 31 m. - They estlmated its-cost at Peson

160 6 million 1nclud1ng a forelgn exchange component

'of Pesos. 51 ‘million. They also pr0posed cénstruction

of a cutoff at Sta. Ana on the Pasig rlver Lo increaza
the. dlscharvlng capac1 5% of the river consequentl/ io
reduce the flood dameae around Laguna de Bay. _The 208

was eStlmatEd at Pesos 43, 5 mllllon

(1975 78} LLDA UWDP ADB WHO Comprehen51ve Watar
Quallty Manavement Studj”V:The srudy revea1ed that
durlng perlodsuof backrlow from the Pas1g river the
average chlorlde concentratlon ‘of the’lake waters in-

creases to more than 1000 mg/llter maklno 1t unsultable

: as a source of water supply or lrrlgaLlon In addi t’ﬂv

env1ronmental factors are present which enhance a}gal

© growth.  Also present in the lake wateruqle_pestlc1deu,
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toxic metals and oil pollution. They recomnend that

_water quality monitoring should coutinue and quvoeqted

Lo

.several waste reduction measures as well as implementing

demonstlatlon projects to educate the local population
abouL waste dlsposal procedures.

(1981~82) ATI Engiveering Coy Ltd, (CTIE)

Technical Feasibility Study on an Effective Flood Con-
trbl'dperation‘System in Pasip-Marikina-Laguna Lake Ba-
sin" was conducted and now it is in the detailed design
phase (Phase I) The system is to materialize the effec-
tive flood control operation at both the Rosallo ahd

_Naplndan hydlaullc control structure with a real time
"‘base 1nf0rmat10n by means of Lelecommunlcatlon network

The constructlon of the system is scheduled to commence

soon” and it is expected to-be operatlonal by the time
whet the Mangahan Floodway will be. available.

'(1985)‘Enginééring Scietceé ‘Trc. (ESI)

,"Flnal Alternative Master Plan SLrategy Report for

the Metro Manlla Integrated Flood Control Master Plan
was done in 1984 and they considered six strategies

‘from relieving floodlng in Metro Manila and recommended

strategies. 'This includes and recommended strategy
No. 5 (deferred maintenance and non structural measures)
on the basis of benefits-cost ratio. This includes

dredging of creeks and esteros, construction of walls

along esteros, and 1nstallatlon of additional pump

stations.. They proposed that in Part 2 of their studiés

-they would.

h-1 Plepare deslgns and tender documents and drawings
for first phase programs worksnot included in the
Inmediate Action Program.

h-2 Determine 100-year and other frequency peak floods
Mallklna river based on 20 years data from l938-~

to 1977, |

h~3. Célibefate tﬁe HEC-1 hydrograph mathematical
model with field data to determine rainfall-run-off
relationships for Marikina and other™ rivaers.
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k-4, Devéldp a hydrolocibvmddel of the'Mangéhan
Floodway, Marikina River Control. St*uctules
and study the effects of proposed improvements
in the Pasig, Marikina and Napindan rivers..

h-5 Determine hydrologic equatidh'for Laguna Lake

and to develop rule curves for the saume.
h-6 Callbrate the Dynamic Wave’ Operatlon (DNOPER)
' to include tidal effects, coordlnated operatlon

of the Managahan Floodway and Control structure
COmplex and proposed 1mprovements of Pas 1g and

fSan Juan rivers, .

h=7 'Callbrate the Manlla Urban Dralaaoe Model (MUDMUD)
to determlné the hydrology of main d*alnages

w1th1n Metro Fanlla

As enumérétea’aibéye,fma'n'y ‘studies, including the other
studies not mentiOnéd in the abo§e, wereréxacuﬁed;and a
few3of-tﬁe:results/récdmmendatiOﬁé”were impleﬁénééd,'bdt
these were ohly'made rather sepdrately and/or: ihdepeﬁdently.
Since 'the fTood control of the river. and dralnage system
of the underlylng lowlands are closed interrelated,

is 1mperat1ve for an efficient and complete flood mltl—'
gation to 1nte0rate all the. plans not only from: emergent
short=- term V1gwp01nts but also-from overall/lbhgtterm '
ﬁieWpoint5, of bothffldod-control_and'draiﬁagé. SIE dis
mentioned, in this contection, that the basic scheme

of flood contrdl'iﬁ Pasig-liaguna Lake Basin has neither
been re#iéwéd-nqr updaﬁed‘since 1954 déspite the fact that
" the urban deﬁelopment has Beén.wideiy achieved thereat.



ANSWER_TO QUESTION 7

Flood control plan of Pasig~Marikina River including the
Metxo Manila area was firstly formulated with Marikina
River: Multlpuroose PrOJect which was ewecuted in 1954

by Marlklna Project Coordlnatlng Commirtee, Mational Fco—

- nomic Council. Following this study, several studies on
flood control of the: -Pasig- Harlklna -Laguna Lake Basin were
Larrled out as before mentioned; a floodway to direct flood
dlscharge into the Laguna Lake was proposed in 1067 1970; a
fea51b111ty study on the Mangahan Floodway and the Paranaque
Spillwayewas'done in 1975. Resulting, the construction of
'Mangahan Floodway was commenced in May 1980 and is stlll under -

way buL ekpec”ed to be completed: in 1987.

Wlth-regard to. the urban drainage at Metro Manila area, RPW
prepared a drainage master plan in 1952, and the program for
constructing ten (10) pumping stations. was accomplished. Howe-
ver, they are not adequate to totally mltlgate flood damage
especially in the low-lying areas. To update the drainage
_plan in MeLro Manila area, a mastef pian study was coﬁmeneed

in 1983, but.the study remaing suspended until now.

Total progress of the Mater Plan Study in 1952 is descrlbed
as follows:

In 1973, felldwing'the recOmmendations of the 1952 Mas-
ter Plan, extéensive cbnstructien woik started on the initial
four-year phase of a ten- year program The works built over
the perlod of 1973 1976 are estimated to represent about 90
percent of all flood control works built in Manila and SuburbS'
since 1943 and.;eﬁfesents about 20 percent of the works called
for by the 1952 plan. Between the period 1978 until 1982, nine
pumﬁihg statiorns were bonstructed. Presently ten pumpihg sta-
tions have already been installed with the completion in 1984

of another one station .
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ANSWER TO QUESTION 8

1

Manvanan Floodway and Associated Works
The ﬁanganen:Floodway is a 9.0-km. long trepe"01del
Lnuone] dealoned to dnvert flows f*om the Merﬂxlna B

Rlver 1nLo Iaguna Lake, theleby usrng the lake ao ‘a
large detentron basrn to reduce the peak flows in- the'

- Pasig River. The operatlon of the Mangahan Floodway'
 will be coordrnated with - Lhe operetlon of the Naprndan

Hydraulro Control Structure in order to prov1de protec—

‘tion against overbank floodlng along the P351g River.

Desrgns have been completed for the floodway and for

* the hydraulrc control structure at the Floodwey entrance

near Rosarlo whrch will “control the flow into the Flood-
wey;' The hydraullc control structure will- consistof

eigthivertical rol1er gates. Constructlon of the Mange~‘
han Floodway and the control- structure is in progress ‘and

is- expected to be’ completed in’ June 1984.

Prev1ous recommendatlons for the control structures at
the entrance to the floodway were based on a fixed. wcrr —
(SDGREAH 197&) or-a frxed weir. wrth en auxrl:ary gated '

-slu1ceway ‘to allow. reverse flow from Laguna Laks to the

Marikina River: at certeln times (Danlel Mann, Johnson &
Mendenhall 197Sa) The concept of a fixed weir, called

. the Rosarlo Weir, was- chanoed in the final. dealon of the
"control structure prepared by CTI Engrneer1n5 Co ‘Ltd.
_(CLIE 1979) to the one.described in- the prevloua parag—

raph 1ncorporat1nv eight movable gates.' As the fixed.
weir w111 not built, it- is no longer approprlate to refer
to the structure at the entrance of the Mengahen Floodway
as the ROSnTIO Welr and in thls report the structure is
referred to as the Roserlo Hydraullc ConLrol Structure.

The orLOLnal desron conceots for- the Manvehan F100dwey

(SOGREAH 1974; Danlel Mann Johnson & Mendenball 19753)
comprrsed the constructlon of a “control structure on the
Marlklna River downstream from. the dlver51on for the =
Mangahan Floodway The Harlklna Rrver Control Structure

would have the followrng major functions
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To control dlscharges te the Marlklna River (and thance

to the Pas:g River) to within the design capacity of the

river channel At present, the river walls and dikes aloug

| he Paslg River can accommnodate (without overbanking) flou"
resultlng in stages of no more than 13.0 m (or a flow of

about 600 cu m/s) at the confluence of the Pasig and Marilkina

Rivers It has been proposed to improve the river walls aid

dlkes c'uc‘n. that a- stage of 14.5 m (or a flow of 900 cu m/ )

'can occur at ‘the confluence without overbanking oh the Puacig

Rlver (Danle Mann, Johnson, & Mendenhall 1975a).

" To allow dlversion of low flows in the Marikina River to

Laguna Léke wﬁen the lake stage was below the rule curve.

To 1ncrease the water level on the Marlklna Rlvef and provide
suff1c1ent head to permit the diversion of the full design
flqw (ZQOO cu m/s) through the floodway.

In- the studies on the redesign of the Mangahan Floodway
and Rosario welr (CTIE 1979), CTIE concluded that a geted
control strucfure at the entrance to the Mangahan Fldodway
could alone control the dlver51on of flood flows in the
' Marlklna RlVEl untll such time that the Marikina River was
1mproved upstream to enable it to carry the 100-year return
period flood of 330 cu m/s. The existing capacity of the
lower reach of the Marlklna River had been estimated at 2GGD
cu m/s (Danlel Mann, Johnson, & Mendenhall 1975a), hence the
CTIE recommendation was to defer constructlon of the M“lLLlna

River Control Structure

‘The results of.recent model studies carried out at the
National Hydraulic Research Center and supported by an Adviser
from CTIE confirmed CTIE's earlier conclusions (CTIE 16 383
National Hydraulic Research Center 1983). The studies that

° A maximum Marikina River diécharge'of 2000 cu mfs at the
‘Mangahan Floodway diversion can be accomodated (with Tess
than 900 ci m/s passed down the Pasig River and th=2 re-
mainder through the Floodway) without the Marikina River

Control Structure,
°‘ﬁor the design, 100-year return period fléod of 3300 cu
m/s, the Marikina River Control Structure is necaszary.
to llmlt.the flow downstream to less than 900 cu m/s,
this being the capacity of Pa;ig'River After the prpposed
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dike'and'riwer'Wall'lﬁofowements have been mads.
Napindan Hydreulic Control Structure

‘The . Naplnd01 Hydraullc Control Structure is loca l:
on the Naplnden Rlver near.its confluence with the Mari Eine
and P331g Rlvers (see Flgure 3.2) and was comm153lonec in -
the second quarter of 1983. The cont101 stlucture 1
splllway dam, '15 equlpped w1th four vertlcal ro]lel gmtce
to control the: flow in the Naplnden Channel The “contirol _
structure and assoc1ated navrgatlon lock have the followrng

major functlons

°  To control the water level in Laguna lake
by controlllng inflows and outflows at the P331o Rlver
This control w1ll permlt the development of Lhe lake

as a. dependeble water source.

° To prevent the flow of sallne polluted Paolo Rlver'
watér into Laguna Lake- when the lake level is low xazla-

tive to. the Pa 51g Rlver

° To help lower the water 1evel in Laguna {Lake qt lees
 when both ‘the lake staae e\ceeds the Pa31g River stage
at the control structure and the Pa51° Rlver fth_lS

w1th1n the de91gn capac1ty

- The Mapindan Hydtaulic Control'strocture will be‘opera~
- ted in conjunction: with tne Mangahan Floodway and in accor-
dance with an operatlng rule curve.  Various rule cuives
have bcen developed in previous studles (SOGREAH 1974;T
Ingledow 1970) and a. rule culve will be developed durlng
Part 3 of this overall master plan study

The operatlon of the Naplndan Hydraullc Control Struc-

ture wrll be as follows

? When the lake" level is below the" level given by the —

| ' rule curve for a given date, th-. Naplndan Hydratl
Control Structure will be closed and flows in- the -
Marlklna ‘River dlverted Lhrough ‘the Mangahan Ploo!,dy
into Laouna Lake. :‘(The dlversnon will ‘be. fac111tated
by the closure of the Aarlklna Rlver Contro] Siructure )
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® When the lake level is-above the rule curve for

~a.given date, the diversion of Marikina River Flovg
through the Mangahan Floodway will be stopped (pro-
vided that this can be accomplished without causing
overbank flooding along the Pasig River) and the con-
trol structure will be opened (provided that the Lake
stage is higher than the Pasig River stage at the con-
trol structure).

Pumping Station

Nine drainage pump sections have been commlssloned in
Manila aud its environs under the Manila and Suburbs Flood
- Control and Drainage Project. The MPWH has budgeted for the
‘construction of an additional pump station to serve the
Binondo Area, thus completing the 1mplementatlon of the
Bureau of Public Works (BPW) pumping scheme. This pumplng
scheme was derived from the drainage master plan that the
BPW completed in 1952 (BPW-1952). Changes to the original
plan included the addition of the Libertad; Estero Twuipa de
Gallina, and Binondo Pump Stations, consolidation of two
pump stations in the Pandacan Watershed, and the revision

of flow estimates and réquired pﬁmp capacities.

The areas serﬁéd,'tﬁe numbers of pumps, and the station
‘capacities for this scheme are as summarized in the table.
Figure 4 illustrates the drainage areas for the ten pump
stations and idéntifies areas where gravity drainage systems
would be employed‘under the most recent BPW scheme. The
pump stations have been designed to discharge over a 12-hour
pEriod the runoff from the 10-year return period, 12-hour
duration storm for each drainage area. Where the adoption
of thlq capacity would otherwise have resulted in flooding

of more than 0.2 m, increased pump capaCLtles were selected

to limit flooding to 0.2 m.
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" MANILA DRAINAGE PUMP STATIONS

No, of impeller 'Stétion | cha

L A5 T
;Eump Station Draiﬁagé Area Pumps Diameter Capacity to N
— “(ha)y ' * (mm) (cu m/s) '
Valencia 246 4 1000 . 10.5 Pagig Divan
qQuiapo 195 4 1000 9.5 Pasig Diver
Pandacan 180 2 (1000 4 Pasig River
Aviles-Sampaloc 356 4 1200 14.1  Pasig River
Paco 182 3. ‘ IDQO ” .6 Pasig River
Sta. Clara 116 2. 1000 5.3 Pasig River
Tripa de Gallina 1769 8a 1650 56.0  Estero Tripa
o _ _ . de . Gallina -
Libertad 779 _.. 6 1650 42 .0 Libertad
- ) ' Channel
Makati. _ 151 . 2 ' 1200 . 7.0 Pasig River
2 Pazig River

Binondo b 279 A 110 13,

a: S5ix units are now in operation and two additional units hava been
proposed
b Planned

As shown on Figure 3,4 the 1atcsc BPW drainage plan c21lz
for the construction of control gates on the esteros to iszlaz:
the various catchment areas. These control gates have not been
'bUllt nor have the gates have been purchased In the abqeﬂca ‘
of the control gates the catchment boundarles 1nd3cated on Innch
3 are incorrect. These boundarles are in fact, not foed “but
vary in response to the hydraullc graclents establlshed by rglncall
patterns Jinflows te the esteros, and the operatlon of dralnmce
puimp stations. The effects of not prov1d1ng the cont:ol gat ara
to extend the dralnage pprlod and  to =ncrease flood levels 1n_'he
'watﬂrshed R but at the same tlme to lmprove dralnage_ccnditicﬁ;'in
adjacent watersheds For at’ leagL one dralnaoe pump statlon (Tjnonco)
and ‘Vitas Flood Cates) be closed durlng storms until the drv*f"co
'pumps had lowered the level of flood watefs in the d3519n cabtnbmant
area. - The- gates would- then be opened, allowxng flood waters in ad-
jacent catchment areas to be drawn into the design catchment area

and then be pumped out.



The three proposed flood gates in the South Mewi]:s

‘area would separaLe the Paco-Pandacan system from the lower
 lr1pa de Calllna system (while the gates are closed) with the
area in between draining directly to the sea. If there wag

Lo be spare pumping capacity, the gravity area could be con-
nected to either or both systems of pumps to hasten the dvai-
nage process., Without the gates there would he more fle:ihii
lity of operation but more flow to handle. IFf the Pedro Gil,
Quirino and other outfalls are to be connected directly to thé
sea, the gates should be installed or other measures taken to-

prevent backflow from the sea to the estero system.
Other Current and Planned Projects

The only major flood control and drainage pro;ect now
under coustruction in the Study Area is the Mangahan Floudiray.
Smallerfscalg_1mprovement projects with drainage components
that aré now Géaéfﬁéy include the Program to Reduce and Elimi-
nate Sewage from Streets fPROGRESS); projects of the Hetxopo~
litan Waterworks and Sewerage System (MWSS); the Metro-Mzuoila
Infrastructure Utilities and Engineering Program (MMIHUTE) ;
various projects of the MPWH and MMC; the Zonal Improvemant
Project (ZIP) of the MMC, NHA, aﬁd.loca]'governments {The
scope of these projects is dESCVled in the Immediate’ Aftwon
Report and Supplement to the Immediate Action Report). ‘he
Mational Capital Region of the MPQH"the local'governmﬂnrs and

prlvate developers also undertake small scale drainage projects.

The followLng works are planned for 1mp1ementat10n in 1984
(MPWH 1983b) :

®  Construction of the Binondo Pump SLatlon

° Completion of the Epifanio de los Santos Aveniue rEDSA)
Qutfall (provided that funding can be arranged)

° The Immediate Action Program defined in this Project,
~{ncluding channel improvements on the San Juan River,
provision of drainage facilities in the San Audias’
Bukid area, rehabilitation of existing drainnge nins,
and river and estero dredging. '

®  The éompletion of the flood warning. telemetry nztwoxl

(through PAGASA)
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The MPWH has also prepared plans for Lhe constructwon
of othcr major - draln&ge 1mprovemean Pheqe major lmprOVP—:
ments have either been deferred pendlng the avallab Ly
fo funds and LOUClUSlOHS of thls study or have been postonﬁP
indefinetely. Anong the major works Lhat have been proposod

and are descrlbed in the Review Rpport are the:
° Sdn Juan River Watershed Imnrovemeuts (BASICTEAM lO?q)
° Paxanaque Splllway |
° Estelo 1mprovements_

The Marikina River Comtrol Structure Has aiso been razcom-
mended for 1mp1ementat10n (CTIE 1983) subJect to further phyal~
cal model tests to f1nallze d9510n parameters Severai other
major flood control and drainage projects have been plannnd by
the MPWH. Construction of all these prOJects have been defﬂrred
fhese projects w111 be reviewed for possible 1ncluston 1n the
flood control and dralnaoe master pian Among these-prOJQCLE

are the follow1ng _
K .Quirino Bqulgva:d'vOutfalL
?- Pedro Gil Outfall
° Balété—P.:Burgos Outfall
Tennessee Outfall
° 'Gallego Court OQutfall

° Vito Cruz OUtfall
° De la Relna (MOIIOHES) Outfall

° Batangas Main

® Alvares Main .

° Simoun Main

® San Luis Méin
.°_.Uﬁited Nétiqns'ﬁain
o Péio Réé& ﬁaim |
¢ Sanches Figueras Main
Tupas WLlllam ‘Main

i Salud Mnnlo Maln

° _Race Track- Roxas Main .
R



o

Medel Main
Tejeron Main
Lamayan Main

Echague Main

- Del Pan Main:

Midericordia Main

Tayabas Main .

Tayuman Main
Paranaque'River-Impfovements
Napindan River improvements

Pasig River improvements

In addition to these works, the MPWH.(nOw DFWH) has

planned to dredge the esteros, crezeks, and rivars in il

Study Area.
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Hovaliches, Quezon 121: 9/15- 3/79 A ]
Balintawak, Caloocan 1121 9/75-12/19 A EqEhEe
$cience Garden, Quezon 121:03 4/61- .. AR :
U.p..Quezon . 121: A/74--3718 A
Baltara, Quezon 121:0 1/56- 7/65 A
Pasig 124 TS A o
Concepcion Efem. Sch. Haflkiﬂd 121: 9775 - A {EHIVE AR
Macabud, Monta!ban, Rlzal i2re 677411771 A S
Antipolo,Rizal 1129 A2 A BHEEABN T
Bosoboso, Antipolo; Rizal 112101 A= A IEBIRARL
B.S. . Cuyambay, Tanay, Rizal :35 | 121:21 S1/70-12/80 1 A -
Santa Maria,laguna, 8 1214 A4/75-10/81] 0 A C.D L
{umot,Cavinti, Laguna : 121 .9/68-12/80 | - A RUMEHSL
Paowin, Cavinti, Laguna 12713 CTTR-118 A
Santa Cruz, laguna Ti121:28 A/68- A
Liktiw, Laguna 19212 475~ ACD
Los Banos,laguna 11214 ABT-1Z/16 |- A
Calamba, Laguna 121 5776~ -1 AC.D
San Peidro, Laguna HRFAN LA2/m- A
Huntinlupa VAN 10/66- 7/T1 A
Bagumbayan, Tagu ig 12110 9/75- A
Tipaz, Taguig 1210 8/15- A
Las Pinas 126 8/75- 1/30 A
MIA,Pasay 121 3/49- A.B,D
Port Area,Hanila 120: 3/49- A.8.0
Catid.Santa Cruz, Laguna - 7)121:2 3/49- [
Ambulong, Batangas 121 3776~ A.B.D
Apalit, Pampanga ' 120:48 1/75- AC.D
Bagong Sicat,Plaride!,Butacan 120: S 1/15- 47781 AC.D
Batucoc, Apalit, Pannanga 1 120:50 - 8/75- 47781 ACD
Baccor, Cavile 120:56 NOALTE a0
Malvar,Batangas 1210, 3/16- AC.D
Sabang Baliwag, Bulacan 1 120: 1775--3/77 1. AC.D
fagayisy . 120 - A1/76- 12/30 A.C.D
Talacsan, San Rafael, Bulacan 120: S 2/15- 57181 ACD
Tanauan, Batangas 121,09 4/75- CACD
Tayabas, Quezon 121:3¢ C/15-12/781)  ALCLD
Camarin,Caloocan 1121101 o374 A
San Jose, 8atangas 121 4/76- 8/81 AD
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BASICTEAM: BASEC Technology and Hanagement Corporation:
CTL:CTI Enganeerlng Co Ltd.
HSFCDP : Hanlla and ‘Suburbs Fiood Contro! and Draunage PrOJect
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Ky v 0+000 | mm' 12 1974 | pRop
1811 | 34896 1 1967 | LBOP
34896 | 51055 | 6 1973 | PROP
54095 | 104543 20 | 1974 PROP
104543 | 12+508 50 1974 | PROP
124508 | 15+210 10 1973 PROP-
| 15+210 | . 16+640 7 1967 | . Lsop
YV IV ©0+000 | 10+203 55 | 1979 _:'BASICTEAH
CFevavEa 0000 | 84100 - 163 1981 | NeR
S ETR 04000 | 6+040 34 1967 LBDP.
- Ceed0 | 27es01 | 216 | 1981 | NeR
.:’:)ji/\:/ﬁizkEE 0+000 9+G00:- - thstruction Drawing Tl _
FH G ACUCOFIKE | 04000 | 04450 g 1983 | ES/BASIC
‘Bangkulasi 01450 | 1+030. 14 | 1983 | ES/BASIC
vIRMN 14030 | 3e908 | 57 1983 ES/BASIC
Tinajeros il 34905 | 5+325 28 1983 ES/BASIC
Paranaque Jij 0+000 | 3+550 73 1983 ES/BASIC
s.Paranaque )1} 01000 | 2+865 27 1978 MSFCOP
san Dionisiolll | 0+000 | 1+680 18 L1978 | HSFCOP
Estero Tripa | 0+000 | 6+062 129 1983 | ES/BASIC
de Gallina ' '
BE: High: REVIEW REPORT by FS/BASIC . April 1983 . Z 0O
PROP : Pasig River Development Project
LBOP : Laguna de Bay Development Project
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Ny ‘el Pan 0+7729
~Jones 1+811

HacArthur 24186

Quezon 24416

Avala 34116

Nagtahan 54065

Pandacan 6+284

Lambingan 9+720

Guadalupe 13+934

VA AT Railroad 14338
Kalentong 14507

N. Demingo 2+486

Aurora Boulevard 131569

E.Rodriguez 5¢114

Quezon Boulevard 6+924

Del Monte 8241

Del Pitar 10+065

EEAESa| Vargas 14114
Rosario 34968

Harcos Highway 9+361

santo Nino 124927

SRR Fonsuya 14513
: Lambingan 2+730
Tinajeros i Tinajeros 4+024
National Railroad 5+325

Paranaque Jil ~ Paranaque 0+150-
Santo Nino 0+400

H1A 1+900

hirport 3+100

$.Paranaque Jli Imelda 0+300
San Dionisiclil | Kayboboy 1+000
Estero Tripa Auroia Boulevard 0+379
de Gallina Haricaban 0+950

' EDSA 14229

bolores 2+789

Buendia 3683

Vito Cruz 4+825

Estrada 5+033

Zapanta §+271

San Andres 5+834

S. Superhighway 5+956

National Railway 6+012
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'DEPERTMENT OF PUBLIC WORKS AND H1GHWAYS

1. Mr. Teodoro T. Encarnacion Undersecretary

. 2, Mr. Manuel M. Bonoan Assistant Scerelary

P.la'nn_ing Service

1. Mr. Jose C. QGuanzon Chief Civil Engincer
2. Mr. Napoleon I"amadeco Scecretary Civil Engineer

Bureau of Design

1. Mr. Pedro P. Percino Chief CiviI.Enginee.r

"2, Mr. Bienvennido C. Leuterio Chicf.Civil_ Engineer

Nat_iohal Capital Region (NCR)

1. Mr. Pio A. Teston .. Head Ci..vi'l' Engineer
‘2. Mr. Nonito F. Fano . Chief Civil Eng'inéer:

3. Mr. Flancisco Tt. Imperial Chief Civil Engineer
PMO-Major Flood Control Projects

1. Mr. Antoniﬁ"r\.' Aipésan P'rojec_t .Manéger i

2. Mr. Rogelio A. Fl&rés' : ?rbject- Manager R
Mangahan Floodway Projec.l

1. Mr. Fernando Lagman Project Manager V -

B 2. Mr. Patrick Gatan
City Engin;:'ers O”ica.Man_ila.
1. Mr. Qenzalo Banuelos ) Sup' g Civil..Engimer x
.- L_ag'uaz.l Lﬁ;kc Developmént Authority (LLDA)

| 1. Mr. Julian D. Centeno
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MANABA Flood Control and Drainage Project
1. Ms. Ismaela O. Peneyra
Metro Manila Commiss ion (.M_MC')
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