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TERMS OF REFERENCE
FOR THE ' _
PASIG-LAGUNA BAY RIVER BASIN FLOOD CONTROL
MASTER PLAN STUDY

BACKGROUND

'General

In- June 1985, a scries of depressions and typhoons
came one after another in rapid succession culminated

by Typhoon Daling in June 27 and 28 accompanied by

. heavy monsoon rains. Almost all esteros, creeks, and

rivers including the Pasig-Marikina River swelled and
'oyerfloWed low portions of their banks. Flood damage

spread out over the Metro Manila area, property losses

" were huge and socio-economic chaos laster for a long

time.

Notwithstanding continuous efforts and quite big in-
vestments bh flood control works in the Metro Manila
area, flood'damége still take place in.every rainy
season. Moreover, several development projects and
the rapid urbanizatibn achieved in the past'years have
worsened flooding éonditions;'increaséd assets brought
tremendous losses 6nce inundated, and urbanization/
tranSportation developmeﬁts made it more difficult to

improve Elood/dralnage conditions,

The flood control plan of thp Pasqg~Mqr1k1na River in-
c¢luding the Metro Manila area was firstly formulated
with the Marikina Riuer Multlpurpose Pro;ect, which
was executed in 1954 by the Markikina Project Coordlna~
ting Committee, Nat10na1 Economic Council, Government
of the Republic of the Philippines. Following this
study, several StudieSVOn flood control of the Pasig-
Marlklna—Laguna Lake Basin were carrled out; a flood-

way to dlvert flood dlScharge into the Laguna Lake was

.proposed in 1970; a feasibility study on the .Mangahan
 Floodway and the Paranaque Spillway was conducted in 1975,

Resultingly, the construction of Mangahan Floodway was
commenced in May 1980 and is still underway but<expected
to be claimed
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to be cempleted in 1987 , Furthermore, there are
many studies related ‘to flood control although thetr
1mplementat10n ‘Has not been started yet.

With- rcgard to the urban’ dralnage of the Metro Mantla
area, BPW prcpared a dralnage master plan in 1952, and
the program for conetructing 10 pumplng stations was
accomplished., However, they are not adequate to totally
mitigate flood damage espe01ally in the low- ~lying areas
To update the drainage plan in Metro Manila area, a
mevter plan study was commenced in 1983, but the study
remains suspended until now. The lnterlm results sub-
mitted are compiled in the Prellmlnary Alternatlve

Master Plan Stlategy ReporL

As enumerated above, many studles Were execuLed and a

few of thae results/recommendatlons were 1mplemented- but
_these were only made. rather separatelj and/or inde? endently
pendently Since the flood cotnrol of river and’ the '
dralnage system of the underlylng.lowlands-cannqt be
separately undertaken, it is imperative for an'efficlent
and complete flood. mltlgatlon to integrate all the plans‘
of both flood control and drajnage, It is mentloned,

1n thig connectlon, that the basic scheme of flood control
in the Pasig-Laguna Lake Basin has neither been reviewed
nor updated since 1954 despite the fact that urban de-
‘velopmeht has been widely achleved thereat.

Study Area

The study area covers Metro Manila, the Pasig-Marikina
rlver baeln and the- eaetern shore areas of Laguna Lake.

It is within the Pasig-Marikina-Laguna Lake Basin whlch
lles between 14° 10! and ld 551 north latitude and 120°50'
east longitude.

The Pa51g Rlver, which flows from east to west Lhrough
“the center of Metro Manlla, extends about 17. 0 km from

the confluence of the Marikina River and the Naplndan
Channel to the. Manila Bay. It has a fairl] direct course,
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except for its double-loop 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 meander about 6,0 km upstream of the river mouth.

Upstream from the junction with the Napindan Channel,

the Pasig River is named the Marikina River which
originates in the western side of the Sierra Madre Moun-
tain about 35.0 km northeast of Manila. At the town

of Montalban, the river emerges from the foothills of
thermountain range, tﬁrning and flowing southward through
theﬁMarikina Valley until it becomes the Pasig River.
The_catchment areas of Pasig, Marikina and San Juan
rivers are 130 km?, 50 km? and 90 km?, respectively.

This study area includes small foreshore tribdtary

areas in Malabon, Navotas and Valenzuela (MANABA).
Immediately inland from the Manila Metropolitan area,
the Laguma Lake exists as a shallow lake with the catch-
ment of approkimately 3,200 km?. The lake's only outlet
is via the Napindan Channel and the Pasig River. The
Napindan Channel normally flows from the Laguna Lake

to the Pasig, but it can and does flow in either direc-

tion, depending upon river angd lake levels.

Manlla, the national capltal of the Republlc of theE
_Ph111pp1nes, is the center of economic, polltlcal social
and cultural activities of the nation. ILocated in Central
Luzon, it spreads along the eastern shore of Manlla Bay
from the mouth of the Pasig River. Manila 1s-blsected

by the river and has been popularly referred to as the

Creater Manila Area.

The Greater Manila Area has expanded to.encoumpass four
(4) cities and thirteen (13) municipalities; Now known
as the Metropolitan Manila Area comprising the National
Capital Region, it has an area of 636 square kilometers
and 1its population already exceeded 6.0 million in 1980,
Metropolitan Manila (Metro Manila) is still develdping

rapidiy towards the north, the east and the south where
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1.3

the country s largest lake, the Laguna Lake, is res~

tralnlng its southward expansmon

Flood Control and Drainage Works Undertaken and the
Probleme to be Solved '

The Mangahan Floodway isg the first and major'flood con—u
trol works offered in the course of the flood control.
plan, - Its constructlon was: started in 1980 and 15 st111}
going on. - The floodway alms at dlvertlng the flood dls-
Lharge of 2 L 400 m3/s ‘out of 3, 300 m3/s oorrespondlng

to a 100-year. frequency dlscharge from the. Upper Mari-
kina River, However, the hydraullc model test condueted
in 1983 revealed that the said dlscharge cannot bifur-
cate toward the Laquna Lake wlthout tha Marlklna Control

Gate Structure (MCGS)

With the Mangahan Floodway, the: degree of flood control
capablllty of the P351g—Mar1k1na is evalua+ed Compared
with the des1gn flood of 100- ~year. return probabillty,.
the flow capcity of the whole reach of,Pas;g—Marlklna-
River correspondihg to a discharge'of'less than 2-year -
frequency, is very small, espeeially the Upper Marikina

River which is quite poor'fOr-the:conveyance‘of flood.

In 11ne WLth the flood control scheme which deflnes the
role of Manoahan Floodway, the 1mprovement plan for the -

‘Pasig River was formulated and’ succe851bely 1mplemented

gince the early 197~ 5. .'Improvement works mainly con-

"sisted of the constructlon of river walls. and the dredging

around. the Pasig rlver mouth Until now -the improve-
ment works have not been completed and some: portions of
the wall ‘have already been damaged resultlng in"a poor'

flow: capa01ty of only around 500- 800 m /s.

The constructlon of. the Napindan Hydraullc Control Struc-’
ture (NHCS) was completed 1n 1982, to control the water
stage of the Laguna Lake as well asg prevent the 1n5tru81on

of saline and polluted water from the . . Pasig River. Slnce

the Naplndan Channel. is the only waterway a51de from the

on~901ng Mangahan FJoodway, this structure is’ also given

an operational functlon to release a part of the flood
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discharge of the Pasig River to the Laguna Lake, .and

vice versa, to avoid the inundation of coastal/shore
areas around the Lake. However, no firm operation rule
isffixed, nor the flow capacity of the channel is planned

to assure a certain flcod mitigation effect.

_Tributaries have played as drainage mains for urban storm
runoff in recent years., These tributaries, however,

have remained unimproved and flooding along theﬁ has.
worsened in proportion to the urban development in basin.
basin. Aside from the Smn Juan River, the other tri-
butaries like Nangka, Ampid and Burgos that join the
‘Upper Marikina River have been suffering from overbanking
around their confluences ahd.neither study nor plan for

flood control has been donducted.

Urban storm drainage in the Metro Manila area has always
been a seérious maﬁter to promote further urban develop-
ment for a more comfortable and safer living environment
for its increasing population. The drainage program

was started in 1974 and totaily, 10 pumping stations have
been constructed inrlow—Lying "areas. These stations
cover approximately 4,300 Ha of drainage area and may
drain the 10-year freguency storm runoff in 12 hours.
However, a sigqificant‘portion of drainage mains and
laterals can oarry'only 10 to 30% of the runoff diScharge
andrthe fuil coordination of their operation with the
flood control plan of the Pasig-Marikina River where the

storm runoff is to be drained'has to be considered.

In additiOn'to the above works, there have been several
studies to_formuiate a plan for flood control and drain-
are system in the Pasig»MarikinaiLaguna Lake Basin. In
1982, the study on an effective flood control operation
and telemeLerJng system in the Bauin was undertaken and
its detailed GEblgn was carried out from 1985 to early
1986. The sysLem is to materialize the effective ope-
ratlon of both the Rosario and the Naplnddn hydraulJc con-
trol structures with a real time hase information by means
of telecommunlcatlon The construction ef the system is
scheduled to commence soon and it is expected to . be

operatlonal by the time the Mangahan Floodway will be

available.
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In 1983, a study on an urban. drainage plan for Metro~
Manila was commenced to revxew/evaluate the . dralnage
1mprovement works belng carried since 1974 " This

study will be completed wrth the formulatlon of an
1ntegrated dralnage plan, but was suspended after

the submittal of a proposal §or the execution of an
Immedlate Action Plan. A de51gn work. for the Marikina
Control- Gate Structure and the Upper Marikina RiVer )
Improvement was also carrled out 1n 1985 but the reasons

to. justlfy the plan wasg not studled

Judqlng from the foregomng c'tudles, it becomes clear
that there has been no comprehen51ve dnd long- ranged

plan that includes aspects of the Basin.

NECESSITY'OF THE STUDY

The. rapld population. growth and magnlflcatlon of economic
act1v1t1es and henee urban expan51on made it unavoldable
for people to emlgrate to the floodhprone areas. Ploodv
ing. problems have been gettlng more serious to the maxi-

mum extent

As described, the present flood control scheme that the
greater part of flood dlscharge from the Upper Marikina
River Ba51n be dlverted into the: Laguna Lake was flrstly
1ndlcated in 1954 and flnally formulated into the project
in 1975, One of the maln components of the scheme, the

Mangahan Floodway, is now under constructlon

This ba51c scheme has - only aimed at protectlng the old
Metro Manlla area from the overbanking flood of. the Pa51g

River. Wider urban expan51on than before has brought |
the effectlveness of the scheme to, 1ts Jlimit and caused

'new flood problems in the trlbutarles basins.f

A long tlme has passed 51nce the ba51c plan of flood con-
trol was formulated o Moreover, there are remainlng works
whlch are stlll to be 1mplemented thle only a prellm1~
lnary study on, the overall dralnage system for the Metro
.Manlla _area was commenced An 1983 with world bank assis-
tance to solve the aggravated drainage problem in the
area but the Master Flan has not been pursued. In the
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future, more rapid urban expansion and soclo-éeconomic
_development is anticipated in the Basin including the
Metro Manila Area, To assure flbodnfree urbanization
and promote deVelopment it is indispensable that the .
overall flood control works be undertaken.

Since the Basin holds the national capital where various
developmeht plans have been contemplated and carried out,
the flood control and'drainage measures shall be for-
mulated on the basis of long-term and wide-viewed stra-
teqic plan. -Master Plan Study should, therefore, be

carried ocut in the earliest timé

"OBJECTIVE AND APPROACH
Objectiﬁe

The objective of the Study is to prepare the master plah

" for flood cqntrol and drainage, which should COver mainly

a long-term strategic program' to draw a phased implemen-

. tation schedule of the optimum flood control and drainage
‘works -in Metro Manila and its suburban area, concentrating
in the Pasig-Marikine River Basin. The area of Metro
Manila lying outside the basin as well as the coastal/sﬁore
area of Laguna Lake Is also included. In succession to
the formulation of the Master Plan, the Feasibility Sﬁudy
will be carried out for the selected area to proposed the

first 1mp1ementatlon plan.

Approach

The investigation will require large'amounts of detailed
informatioﬁ some of which are inherently variable or pro-
‘bablistic in nature. Much of the information neeeded is
already avallable from varlous sources such as previous
studies, maps and surveys, meteorological -~ hydrologlcal
records, ‘and socio-economic statistics. However, it is
anticipated that existing information/data will be partly
ineomplete or out.of date and that new mapping, surveys
and analyses will be required before the formulation of

~ the Mastei Plan. Therefore, a stepwise study approach

is appropriate..
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The . proposed study'will comprisa thelfollowing two (2) .
stages; namely, the Master Plan Study and the Feasibllity

Study, as summarlzed hereunder._

Master Plan‘Study

The Master Plan Study consrsts of two (2) phaqes' Phaee
I is to rev1ew/evaluate the prevlous plans/studleq and
to execute. additloual survey/lnvestlgatlons, and Phase
Il is to formulate the comprehen51ve plans for flood

control and dralnage.

During Phase I, all of the previous studies and plans
rélated to the Pa51g Mdrlktna Laguna Lake Basin will be
rev1ewed evaluated to analy?e the floodlng problems. 
and to propose additional eurvey/lnvestlgation necessary
for executing the Ffurther study In this perlod a task

is set to 1dent1fy the area for an 1mmedtate actlon p]an{

Through the resuits. of the ‘above review and survey, alterv.
native plans on flood control will be prepared for the
above entire study area in Phase II. Synthetlc study and
selection of alternative" plans WJll be made to formulate

the strategic plan and prlorlty sequence. for- 1mplementat10n.
The strategic plan shall involve financial and economic
consideration and in' addltlon, there must be a harmony
between the degree of flood’ control ‘and - the stage of

economlc development of. the Ba31n.

Feasibillty Study

The. strateglc plan recommenaed in the Master Plan w1ll

draw up -a sequentlal group of - optlmum flood control and
dralnage works as well as- the prlorlty area to 1mplement
such. works ...The study shall be executed with more extensxve
studies and. Jnvestlgatlons an the technlcal and economlc
aspects for- spec1flc proposal 1ncluding the analysis of'
1problems, alternatlve solutlons, ‘the. assocrated cost and
beneflts, the responsible authorlty, and the preparatlon

of the lmplementatlon
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.2

INSTITUTIONAL ASPECT

The implementing agency for the study is the Department

‘of Public Works and Highways (DPWH). Technical assistance

is.expected to be provided by overseas aid, counterpart
support personnel and logiétic support to the necessary
extent'shall be provided by DPWH, and coordination and

cooperation with the agencies related to the study shall

be arranged through the counterpart staff.
PLAN OF OPERATION

The plan of operation hereunder is presented in a form of
rather continuous scheme in which the study itself is
divided into two (2) stages. The duration and classifi-
cation of each study item which is involved in either the
Master Plan Study 5tage or the Feasibility Study Stage are
given in Fig. 1, Study Schedule.

"Review of Relevant Plans/Studiss

All the plans/studies relevant to flood control works and/
or developments in the Pasig—Marikina—Laguna Lake Basin
will be reviewed and evaluated to identify the flood prob-
lens, and further, to pick up the main pdints which require
necessary investigation/survey in the succeeding study

period.

'Execution of Necessary Survey and Investigation

This item covers the execution of survey and investigation

required for the study as specified below:

'(i) Longitudinal and cross sectional survey along the

rivers,:their tributaries and main channels;
(2) Aerophofogrammétry and mapping of the flood-prone
area (Scale: 1/5000; Contour Interval: 2.0 mf);

(3) T0p0§raphic survey and mapping covering the sites of

the major structures (Scale: 1/200); and
(4} Geological'investigation for the sites of major struc-
tures and soil investigation on rivers and ripari:-

areas.and inland area~
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.3 Collection of Data and Information

This will involVe.the collection of available data and

updating infbfmatibh régarding the following:'

{1y Natlonal and reglonal socia- economy.

{2) 'Prev1ous studlesfplanq related to flood control and

' drainage ' '

(3). Meteorologu and hydrology,.

(4) :Soll and geologlcal condltlons, & _ _

{5} Existing’ structires for flood control and dralnage

(6) Data relevant to the flood inundation and damage.

{7} Urban development plans‘subh as housing, road,
water supply, etc‘- and

(8) Other related data and 1nformat10n, iﬁeény.

.4 study and Analysxs

“rThis will cover studles and analyses requ1red for the

formu]atlon of the Master Plan, 1ncludlng the fOllOWlﬂg:

(1) Hydrologlcal and hydraullc aspects such as flood
'runoif, discharge -statistics, drainage and flooding;

(2)  Soil and geological‘conditions of dam sites, river
and riparian areas, and sediments;

(3) ‘River improvémént an&_étoxm dﬁainage plans;.

(4) Flood.regulétibn'plan-bj impounding reéérvbirs;

(5) Flood and storm damage with present/future land use
and assets;  and

(6) Social and environmental assessments dua to the project

implementation{

.S Formulation of Immediate Action Plan.

Through the rev1ew of the relevant plans/studles, survey/.
1nvestlgat10n and prellmlnary atudles,_the are. for-an
inmediate actlon plan shall he identlfied "The immedlate
action shall be formulated for early 1mplementatlon and

i€ wlll 1nvolve the follow1ng works'

Il) Survey and 1nvest1gat10n of serlously damaged areas

having flood and storm drainage;
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5,6

5.7

5.8

{2) jAnalysis and formulation of countermeasure/counter-

action works-;

}3)_ Preliminary design for the works; and

”(4): Socio-~economic evaluation of the works.

Formulation of the Master Plan

{1} The Master Plan of Flood Control and brainage will
‘be formulated on the basis of ecdnomic superiority
as well as technical soundness. Due to the complex-
ity of the river system, there will be various
kinds of’ ‘alternative plans, so that all the compo-
nents shall be not only evaluated severally but also
justified integrally. Moreover, the viewpoint of
multi~purpose development shall be taken into
account when the impounding reservoir will be
adopted as a component of the overall flood control
scheme;

(2) A strategic and long term program shall be drawn
~out by this master plan, and an implementation
schedule which defines the area, period, iInvestment
programs and major contents of the stepwise plans
shall also be prepared.

{3) Throughout the Master Plan Study,_thé first
investment program to require a feasibility study
will be picked up fox proceedlng to the next page. -

'Executlon of the Feasibllity Study

In accordance with the first 1nvestment program selected
by the Master Plan, the Feasibility Study will. succes=
sively be undertaken. Main items to be included are as
follows

(1) Additional 'study and. analysis lnvolving hydrologi~

cal and hydraulic aspects, . geology and soil, and
socio~economic settlng for flood control plan-

{2) Preparation of definitive plan;

(3) Preliminary design for major structures;
{4) Construction planning'and cost estimates; and

(5)  Economic evaluation as well as social impact
' assessment.

Transfer of " Knowledge

Thls involves the transfer of knowledge to and the
training of selected government staff including:

(1) Technical assistance in carrying out the necessary

‘survey and investigation through On-the-Job Training;
and
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{(2)  Training. in overseas country for the seleoted
government staff to obtain wider knowledge on
modern practices and techniques regarding the
project. _

EXTERNAL, AND GOVERNMENT INPUTS

_External'iaput:

'the proposed exteinal input for the Study are as follows.

{1). Englneerwng Serv1ces

This 1nolude 202 man- months of of engineering
services, 'The list of expatriates in Table I
shows' the required specialty and }ength of
service of the experts.

{2) Overseas Training of Counterpart Staff

Ten. (10) man—months will be requlred for special
training in-Japan for the counterpart staff. who
will: be assigned in the execution of the’ project

(3) Equ1pment

Equipment, as shown in Table 2, will be required for
the survey and study.

{(4) Aerophotographs and Maos

Aerophotographs of the flooding area on. the
scale of 1:20,000 and mapping on the scale of
1:10,000 will be required ‘

Government Input

The Government of the Republic of the ' Philippines is
prepared to prov1de the followlng to suppOrt the Study
Team. : S _

(1} Office space with .a conference room and toilet
adequately equipped with office furniture -and
fixtures including water and electric facilities,
air~conditioner,’ potable water, etc.., necessary
for the smooth execution of the services'

(2} Data, 1nformation and all availab]e documents
relevant to’ the Study,_ e

{3) Counterpart staff with- accommodation and facilities
to assist the Study Team -in conducting technical
works

(4) - Four .(4) vehioles to carry out field work, including,
drivers, maintenance, fuel and lubticants'

(5)" Staff.as may be required to assist the Study Team
ooncerning administrative ‘works; and
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(6)

Exemptlon from tax and customs duties of materials,.
machinexy, .equipment, office supplies and commodi-
fics, and personal effects brought in for the Study.

.RLPORTING REQUIREMENTS

The Study Team shall prepare and submit the following
reports:

(1)

(2)

(3}

()

(5)

()

(1)

(8)

Inception Report: Two (2) months after commencement
of the Study in twenty-five (25) copies. This
report shall identify the comments and/or any
suggestion based on the review of previous reports
and data, and summarize main findings and technical
problems obtained through the field survey.

Pxogress Report Six (6) months after commencement

of the Study in twenty-five (25) copies, giving a
summary of the Study Team's actlvities, technical
“problems encountered, deviations from the original -

work schedule and the program of the works in the
next study period, .

Immediate Action Plan Report: .Eight (8) months .
after commencement of the Study in fifty (50)
copies. This report will indicate the area which
needs an inmediate action to be made, and give the
features, cost and schedule of the works.

Ist. Interim Report: fThirteen {13) months after
commencement  of the Study is twenty-five (25)
copies, giving all the results of review, survey,
investigation and analysis, as well as the first
draft of the Master Plan,

Master Plan Report: Seventeen (17) months after
commencement of the Study in fifty (50} copies.
This report will present the final formulation

of the Mastér Plan; and the Government's comments
on the report shall be given to the Study Team
within one (1) month after receipt of this report.

2nd. Interim Report: “Iwenty-five (25) months after
commencement of the Study in twenty-five (25)
copies, giving the basic features of the project
for the first implementation plan.

Draft Feasibility Study Report: The first imple-
mentation plan will be encloged in this report

in ‘line with the basic strategy given by the Master
Plan. This report shall be compiled and submitted
in twenty-five {25) coples within twenty-nine {(29)
months after commencement of the Study. The
Government's comments will be given to the Study
Team within two (2) months after receipt of this

draft report.

Findl.Report:- At the.completion of the Study
giving all the results, in fifty (50) copies,
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8. STUDY SCHEDULE

The study shall be carried out in thirty (30) months,
as shown in Fig, 1, :

Table 1, LIST OF EXPATRIATES REQUIﬁEﬁ

NO. ° DESIGNATION - MAN-MONTH
1, Téam Leﬁaér ' o o 3@ |
2. Hydrologtst o 20
3..  tiydraulics Engineer | 10
i rG_ed;ud_réhOlpgist : i
5. Géoiogist o I ' 5
6. - River Plaﬁniﬁg.Engineer-. - 25
7. Drannage Engineer _ o 20
8. R Water Resources Englneer ' _'. 5
9. Dam Engineer ' - . 10
10. River Structures Epgineér - 15
11. Struc?_tu"ral_ Engineer . 1s
12, Sbcio"qunomisé o .10
13. 'Enyiroﬁmental Engineer DR B :
14. Construction ?1anhef/€qst Estimator 10
'15.,; Survey Expeftf L ' ! 10
16, Other Speciéiist (As Required) _ i0
rotal o | 202
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Table 2, _LIST OF EQUIPMENT REQUIRED FOR THE

ENGINEERING SERVICES

NO. . NAME OF EQUIPMENT
1. EléctrOHOptical Distance Mater
2, Transit with Tripod
3. Level wifh Tripod
4. Hand Level
5. Levelling Staff
6. Pole
7. ﬁinocular_
3. Mirror Steroscope
9. Walkie-Talkie
103 Current Meter
11. Rainfall Recorder
12, Water Level Recorder
13. Drafting Equipment
.14. Wofd Prdcessing bevice
15, Micro-Computer
16.

Consummables.
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QUANTITY

unit

units
units
units
units
units

unit
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units
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2. KBRS

MINUTES OF MEETINGS
FOR
TUF, PASTG-MARTKINA-LAGUNA LAKE BASIN COMPLEX

FLOOD CONTROL MASTER PLAN STUDY

At the request of the Government of the Republic of the Philippines
o the Government of Jaéah_thfbugh the Japan internationél pooperation.
Ageacy (JICA), JICA 6rgéniéed and3dispatchéd"a:?reliminary Sﬁrvé? Hiééion
(the Mission), which visited the Philippknes'from 22. _ﬁzarch to 01 Aprﬁ_'
1937, ih'cqnﬁécﬁion with,thé.prdposgl step for the prepargtion.of PASIG-
E!A.RIKINA—LAG'U.}#A LAKE BASIN COMPLEX FLOOD CONTROL MASTER PLAN STUDY (the
S!:l.lay) - | | |

The Mission carried out field surveys of the study area:and held
series.df.discuSsions Based on the Re@ised Terms_of Réferenée submitted
by the Department of Pgblic Works -and Highways (DPWA), with DPWH and
othef agencies concerned.

A final meeting was held on_Mérch.ZG; 1987 at ﬁhe.DPHH Office,
Ménila, A list of t%osa“who'attended ié shown in the attached sheet.

Hain issués“discuésed.aré as.foliéﬁs: |

.l) DPYH shall be the touﬂterpdrt.and c§ordiné§ing ageﬁcy for

the smooth conduct .of the Study. \

. DPWH shall.brganize_a éoUntefpart‘teém.which.is composed
of personnel ha%ing'énongh tebhnical'backgfoﬁnd for technical
_frénsfer froﬁ the JiCA $tudy.Teaﬁ.

..?)-'DPwﬁ.stéteE the pribrit& or&ermof the area to be protected
as f;Jlilo:ws_:_ : - |
Ist - | Man.il-a_n anc.!.:ét'lbuﬂ.:;_s.

"‘an - ﬁANAVA-Aréa'(HalaBdn, Navotés'and Valeniuela)
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3vd . Hangahan Floodway, East Area {Taytay-Cainta)
and West Area (Pasig~Pateros—Taytay)

4th - San Juan River Basin

Sth ~ Upper Marikina River Basin

The criteria to determine the priority order is the
number of population and the amount of flood damage,

3)  The Mission suggested for the deletion of the MANAVA Area
from the eutiré Stﬁdy Area for the reason that said area
is a separate basin and the conplexity of the flooding
problem would require a separate study.

However, DPWH insisted that MANAVA area should be
included in the Study because this area'is the Znd priority
considefing the social and en;ironmental impétt‘of the

flood control project for the area.

B A ~ ' J%é%iiz? :
—  TEODORO fT. ENCARNAC &~ YOICHT TAKEUCHT

Asst. Secretary for Plamning Leader of the Preiiminary

Department of Public Works and Survey Mission -
Highways (DPWH) Japan International Cooperation

Kk« Agency (JICA) '

s

26 March 1987
DPWH, Manila, Philippines
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LIST OF ATTENDANCE

Thilippine Side

2,

Teodoro T, Euncarnacion -

Antonio A. Alpasan

Rogelic A. Flores

“Jose C. Guanzon

Pedro T. Razou

Bienvenido C. Leuterio

Pedro P. Tercifio -

Nonito F. Fano

Gonzalo K. Banuelos

Japanese Side:

Yoichi Takeuchi

Tukio Kikuta
Toichiro Suzuki
Hiroyuki Kutsuna

Yoshiaki Kimura -

.Toﬁhiki Kawakami

.Yuji Okazakd. .

'Agst. Secfetary forrPlanhiﬁg,'DPWH

Ptoject Manager 1v, PMOMMagor
Flood GonLrol Projects, DPWH

ProjectjManager III,_PMO—Major
Flood Control Projécts, DPWH
Chief Civil'Edginéér- _
Planning Service, DPWH

,_Chlef Flood Control & Drainage Division

Bureau of Constructlon, DPWH

ChleF, Hydraullc D1v131on
Bureau of Declgn, DPWH

Chief, Surveys & Invest:gatlon Division
Bureau of Design, DPWH

Officer- in Charge, Planning and

Design D1v1510n, National Capltal Region
DPWH '

Supervising Civil Engineer II
City Engineers Office, Manila

Leader’of the Prellmlnary Survey
Mission,: JICA-:

Member, Coopgration Policy
Member, Urban Drainage
Member, Coordination

Hember, Hydraullcs & Hydrology

JICA ExPert for Flood Control DPWIL

Asst, Re51dence Representatlve of
JICA Philippines
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3, a5 P YA ER U6R IS S cope of Work

MINUTES OF DISCUSSTION
ON
THE STUDY ON FLOOD CONTROL AND DRAINAGE PROJECT

IN METRO MANILA

Date i 4 August 1987
Place : Conference Room, DPWH Building
Attendance : Attached Annex;l

In connection with the Implementing Arrangement of THE STUDY
oN FLOOD CONIROL AND DRATNAGE PROJECT IN METRO HANILA, the following
major issues were'discussed between JICA Survey Team and DPﬁHi

1. 'JICA Sur§ey Team proposed that the study area_coﬁers the

Metro Manila area (636 kmz)'and compreheﬁsive flood |
mitigatioh measures cohsisﬁ of structural and non-
strﬁctufal ones are to be studied in the Master Plan
Phase.

JICA Survey Tea@ alsoiEX§léined that the Paréﬁaque
Spillway project and dams at upétream of:the Hﬁrikina
watershed shall be studied on the basis of hydrological'
aspect only Qithout hydfaulic designs. DPWH agyeéd to
the JICA proposal and explanations;

2. Forlthe hyd?ological_6bservati§n, JICA'Surﬁey Team

pointe& out the necessity of'éstaﬁlishipg_nine (9)
.stationé for.houriy rainfall gauge, twel@é (12) sta-
tioné for water level gauge and five (Sj stations for

flbod disbharge observation.



In cese the existing facilities are not availabie,
JICA will provide the hydrOumeteorolcgical equipment
such as automatlc rainfall gauge, water level staff gauge -
or automatic 1ecorder. DPWH shall bear the necessary
expenses for insLal1ations JICA Survey Team requested
flood level markings along the rivers and Ln flood prone
areas of maJor floods in 1987, and hourly water 1&Vel
observation at the existing pumping stations.

3. JICA Survey Team requested the DPWH that the 1ongitud1na1
nrofiles and cross~sect10n5 survey of rlver channels and
canals in the study srea'will be done by DPWH before the
next flood season in 1988. The extent of the survey are
showe in Figure~1, DPWH agreed to undertake the sald
survey,

4.  DPWH requested the'ﬁecessary sureey equipment listed ie
Table~1, es well as one (l):micro—eoeputer for'hydro—
logical and hydraulic analysis:

5. TFor the effective.impiementatioﬁ'of appropriate measures
espec1a11y of non-structure measures, JICA Survey Team
pointed out’ the necessity of setting up the Steerlng
Committee for coordinacion among the'agencies concerned
which covers the authorities of c1ty plannlng, sewerage,
hou31ng, road construetlon, garbage eollectlon and others.

 DPWH agreed to create the Steering Commlttee as soon as
p0551b1e.

6.‘ DPWH explained that at least four (4} vehlcles for study'
shall be provided however, add1t10na1 four—wheel drive
ftype vehlcles are neeessary for survey during flood periods.
DPHH requested_twe (2)'shch tyﬁe of eehieles to be provided

by JICa.
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1. Use of 1:10,000 Topographical Map which was prepared by
.BQGS.recently will be arranged for the study by DPWH
before the arrival of the Study Team,

8. JICA Survey Team requested DPWH for the provision of an
adequately eqqipped office. DPWH agreed on the mattef.

9, In reference to technologf transfer, D?WH requested JICA
to receive particlipants for technical trainlng in Japan
during the course of the study.

10... JICA,éu;vey Team answered that all the request of DPWH

will be presented to JICA and discussed for consideration.

TEODORD. T. ENGARNACION

YOICHI TAKEUCHI

Undersecretary Leader of the Preliminary
Department of Public Works and : Survey Team
Highways (DPWH) Japan International Cooperation

Agency (JICA)

05. August 1987
DPWH, Manila, Philippines
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Table-1

List of Survey Eguipment:

Transit with accessories

Automatic level with accesories

Plane Table with alidade

Echo Souﬁder

Current Meter with accessories

EDM Instrument, Range 2 km to 5 km.
(Electronic Distance measuring

complete with accessories)

Steel tapes, 50 m. and 100 w. long

. Fiberglass {(or nyion) tapes, 50 m.-long.
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LIST OF ATTENDANCE

I. Authorities Concerned - Philippine Side:

Name

1. Teodore T. Encarnacion °

. ﬁauel M. Bonoan -
3. Antonio A, Alpasan
4. Rogelio A. Flores

5. Yonito F. Fano,

6. Jose C. Guanzon -
7. Pedro P. Tercito
8. Bienvenido C. Leuterio

9. Fernando Lagman

10. Gonzalo Banuelos
11.. Toshiki Kawakami
12, Julian D, Centeno

IT. JICA Survey Team:

" 1. Yoichi Tal(eu;hi '
2.7 Michio Kanda -
3. Df..Katsuhide Yoéﬁikaﬁa
4. Naoya Matsumoto

. 5. Tomiaki Ito

Iflg :JfCﬂ Philippines: -

- 1. Mr. Katsuhike Ozawa

Designation

Undersecretary

Asst. Secretary for

Planning_

. Projéct Manager IV

Project Manager LTI
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I. INTRODUCTION

In respbﬁse to the request of the Governmént of the Republic
of the Philippines (hereinafter referred to as "GOP"), the
Government of Japan _(héréinafter-'referréd _t0. as  "GOJ") has
decided .to conduct the Study on Flood Gontrol and Drainage
Project in Metro Manila (hereinafter referred to as "the - Study"),
and exchanged the Note Verbales with GOP conceriiing the

implementation of the Study.

The Japan Internatiphal Cooperation 'Agency {hereinaftex
referred to as "JICA"), the official agency résPOhSible for the
implementation of the technical cooperation progfammes “of  GOJ,
will ‘undeftake the Study, in accordance with the relevant laws

and regulations in force in Japan.

_ On the part of GOP,:‘thé bépartméht  of Public Works and
Highways ~ (hereinafter referred to as "DPWH") shall act as
counterpart agency teo the Japénese  Study1 Team and also o as
coordinating  body in réiatibn'With other governmental and non-
90vernmental organizations concerned for the smooth

implementation of the Study.
The present document constitutes the Implementing

Arrangement between = JICA and DPWH under the above-mentioned Note

Verbales ekchanged between the two governments.
II. OBJECTIVES OF THE STUDY

The objectives of the sStudy are:
1. To prepare the Flood Control ' and Drainage Master Plan in

Metro Manila and to identify the priority areas.

2. To conduct the Feasibility Study on’ the Flood Contrxol and

Drainage Project in the aforementioned priority areas.
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- IXI. STUDY AREA

1. The Study area £or the Master Plan, shall cover Metro

Manila
which is approximately 636 km
2. The PrOJect areas for the Feasibility Study will be selected

from the result of the Master Plan Study.

IV. SCOPE OF THE STUDY

In order to achleve the objnctlves mentioned above,

SLudy shall cover the following items:

1. Collection and review of existing data

(1)
(2}

National and regional socio-economy

Previous studies/plans related to flood control

{31} Topographical data angd maps
(4) Meteorclogy and hydrology
~{5) Soil and geological condition
(6} River condition '
(7) Existing structures for flood control and dralnage
(8) Present and future land use '
(993 Past ‘flood and their damages o
(10) Urban development plans related to the Study
(11) Other related data and informations
2. Analysis
(1) Hydrological and hydraulic analysis
(2) Flood damage analysis '
(3) Review of ex1st1ng flood control plans
3. '_Fbrmulation of Master Plan
.(l). Formulation of Flood Control and Drainage Master
_ of the study area .
(2) Identlflcatlon of the priority areas

(3)

e

ReCOmmendatlon of urgent project
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1, Field Survey

(1)} Surveys on longltudlnal proflle and cross-section  of

rlvers and channels

(2) Topographic surveys and mapping covering the sites of

major structures

{3) Geological investigation for ‘the sites of - major
structures '
5. Feasibility Study

(1) Prellmlnary design

(2) ~Operatlon and malntenance plan

{3) Cost estimation and lmplementatlon schedule
(4) Bvaluation of the project

{5) Social and environmental impact

v, THE STUDY SCHEDULE

The Study will be executed in accordance thh the attached
Tentative Schedule.

VI, REPORTS

JICA will prepare and submit the following -repdfts in
English to GOP:

1. Inception Report
Thirty (30; coples at the commencement ' of the field
survey

2. Progress Report I

Thirty = (30) copies within five (5) moniths  after
commencement of the Study
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3. Interim Report

Thirty (30) copies within eleven {(11) months after
commencement of the Study

4. Progress Report II

‘Thirty (30) copies within seventeen (17) months after
commencement of the Study

5. Draft Final Report .
Thirty (30) copies within twenty~one (21) months after
commencement of Study. _

GOP.will provide JICA with its comments within one (1)
month after receipt of the Draft Final Report.

6. Final Report
Fifty (50) copies each within two (2) months. after

JICA's receipt of the said comments on the Draft Final
Report., '

VII. UNDERTAKINGS OF GOP

In accordance with the Note Verbales exchaﬁged"between GOJ
and GOP, GOP shall accord'_privileges, immunities and other
benefits to the Japanese Study Team and, through the authorities
concerned, take necessary measures to facilitate the smooth
conduct . of the Study.

1. a) GOP shall be respoﬁsiblé for dealing with. claims which
may be brought by the third parties against the members of the
Japanese Study Team and shall hold them harmless in respect of
cléims or liabilities arising. in the course of, or otherwise
éonnected .with the discharge  of their duties = in the
implementation  of the  Study,’ except when such claims or
'liabilitiesgarise from gross negligence or willful misconduct of

the above-mentioned members, -

- b} GOP. shall secure the safety of the Study Team during
the implementation'of the Study.
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2. DPWH shall, at its own expense, provide the = Japanese -Study
Team with the following, if necessary, in cooperation with other

agencies concerned:

a) Available data and information related to the:Study,

b) 'Counterpart personnel and support staff ~necessary- for
the Study, _

C) Suitable office space in Metro Manila,

a) Credentlals or: identification cards to. the members of
the Japanese Study Team,

e) Four (4) vehicles with drivers,

£)  Hydrological observationﬁ% surveys. on . longitudinal
profile and cross-section’ of rivers and channels, and
topographic surveys and mapping coverlng the sites ef

major structures

3. - DPHWH shall make  necessary. ‘arrangements with :che;
governmental and non-governmental organizations conceirned for the
following: -

al To secure the safety of the Japanese Study Team, -
b) To permit the member of the Japanese Study . Team
to enter, leave ‘and sojourn in the- Phlllpplnes for the
duration of thELI assignment thereln,

c) To exempt ‘the members of ‘the Japanese - Study Team from
taxes, - dutles, - fees and. other charges.on equipment,
machlnery and . other materials bfought into  the
Philippines for the conduct of the Study,

d) To exempt the members of the Japanese "Study  Team from
income -tax - and charges of any kind imposed on or in
connection with'any emolument or allowance paid - to. ‘the
‘members of ' Japahese Study fTeéam for their services in
connection with' the implementation of ‘the Study,

e) To provide'necesSary fadilities'to the Japanese Study

' ~ Team  for remlttance as well as utlllzatlon of the: funds
1ntroauced lnto . the Phlllpplnes_ from Japan in
connectlon w1th the lmpiementatlon of ‘the Study,

£) To secure perm1551on for entry into: private propéfties
or other areas for the- ‘conduct: of the‘Study,
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g)

h)

- To secure permission to take all data and documents

(including aerial photographs) related to the_StddY out
of Philippines to Japan by the Japanese Study Team,
To provide medical services as needed and its expenses

will be chargeable on the members of the Japanese Study
Team,

VIII.ONDERTAKINGS OF GOJ

In acdcordance with the Note Verbales exchénged betwen GOJ

and GOP, GOJ, through JICA, shall take the following measures for
the implementation of the Study. '

1.

To dispatch, at its own expense, the Study Team to the
Philippines

To pursue technology transfer to the Philippine

counterpart personnel in the course of the Study.

IX. CONSULTATION

JICA and DPWH shall consult with each -bther_;in. respect of
any matter that may arise from or in connection with the Study.
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