





" Tabla 7-2-1 LEGAL AND ADMINISTRATIVE FRAMEWORK ON FLOOD CONTROL,
L 'FLOOD DEFENSE AND SOLID WASTE MANAGEMENT

Hajor Legislation

Agency and Jurisdiction

1. Flood Control

(a) :P.D. 1067 (Water
: Code of the -
Phitippines;
“_Dec. 1976)

(b) E.O. 52 (Oct.. 1986)

(c) E.0..124 (MPWH
: - Reorganization Act;
Jan, 1987}

2. Flood Defense -

~ (a) P.D..78, as amended by
P.D. 1149 (June 1977}

(b} P.D. 1566 (Strengthen—

Phiiippine Disaster

: Contro! Capability -

~ and Establishing the .
National Program on .

i - Community Disaster
. Preparedness;
“June 1978} .

3. 8011d Waste Hanagement
(a) E 0 5 (Solid Hastex
~ Management in Metro -

- Manila; July 1976)

'_DPHH:

° Dec]aration of flood control areas.

o Promu1gat10n of guideltnes for governing flood
plain management plans. .

MMC:

* Transfering the reééénsibility'for flood control
and drainage in Metro Manila from MPWH. (DPWH) to
MMC., .

OPWM:
° Pfanning, design, construction, operation and

maintenance of flood controt and drainage pro-
Jects pationwide including Metro Manila.

DPNH and PAGASA:

o COOrd1nate execution: of flood forecasting and

. warning in major: river basins.

oCh:

- coordination of the activities of various

agencies relative to disaster management, as the
administrative offfice of the Nationai Disaster
Coordinat1ng Council.

¢ Preparation and dissem1nat{on of d1saster control
- manuals. :

 _MMC;k

* Management of -solid waste n Metro Manila,
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Table 7-2- 2(1/4) FUND. ALLOCATION UNDER DPNH ON FLOOD CDNTRDL IH METRD MANILA

Un?t- m1111on pesos

Year
Projects )
1987 1988 - 1989
I.  HCR Project
> Metro Manila Drainage System 106.9 " 64.6. 130.7
Rehabi11tation Projects (OECF) /1 '
¢ Metro Manila Flood control (II) Project 0. 14,2 109.0
- Balut, Vitas and San Andres : R
Pumping Stations (OECF)
° Regular lnfrastricture Fund /2 51.5 94.0 '91.1
° Regular Maintenance Fund /3. 55.4 55.5 B4.4
* Supplemental Program and. Cinema Tax 14 13.6 - -
* Metro Manila.Flood Control and Drainage 0. 5.0 3.0
Project (JICA}: /5 '
Total for HCR 227.4 233.3  418.2
1. PMOs Project’
° Mangahan ‘Floodway Ponect assigned by 90.0 - 57.2 53.5
Mangahan Fioodway Project Office
(OECF) 16
* EFCOS Projeéi: assigned by Major Flood 85.4 36.4  140.4
Control Project Office (0ECF) /5 17
° Metro Manila Infrastructure Utilities 11.2 0 - 30.2
and Eng1neer1ng Project assigned by
MMINUTE Project Office =
- (World Bank) /5
Total for PMOs 186.6 - . 93.6 - 234.1
Total for { & I1 414.0 326.9 . 652.3
Note’ : Rehabilitation of Pumping Stations

NP

RN PR

allocated.’
Foreign- -assisted: projects..

The fund for new construction/improvement project

The fund for ma1ntenance/1mprovement of existing facilities. S
The fund is coming from Cinema Tax for construct1on/improvement exclusi- -
vely for flood controt facil!ties but fund for 1988 and 1989 1s not yet

Telemetering System for Pasig-Marikina Laguna.Lake Complex.

¥I1-17

It 1s previousiy funded under OECF but now purely 1ocally funded. ‘:' ,
: Effective Flood Control & Operation System_inc]uding Fiood Warning &



Table 7-2-2(2/4) FUND ALLOCATION UNDER DPHH ON FLOOD CONTROL

. IN METRO MANILA

(BREAKDOWN OF REGULAR INFRASTRUCTURE FUND)

Unit: mittion pesos

Year
Items —
: 1987 1388 1989
1. Improvement/Construction of Bank 33.39 258.18 28,58
and Riverwail, etc. S :
2. Improvement/Construction of o 0 12.32
Drainage Main
3. Improvement/Construction of 9.10-  21.61 8.20
Drainage Laterals : :
4. Drodging of Esteros/Waterways 9.02 42,71 42.00
5. Declogging of‘Ma1nlea£era15 : 0 0.50° 0
Total 51,51 94.00 91.07

Tab]e 72~ 2(3/4) FUND ALLOCATION UNDER DPKH ON FLOOD CONTROL

IN METRO MANILA

(BREAKDOWN OF SUPPLEMENTAL PROGRAM AND

CINEMA TAX)

Unit: million pesos

Items - '198?'{1 |
1. Drédg1ﬁg of Majof watérWays 7.77
2. Improvement of Drainage Mains- 2.00
3. lmprovement of Draﬁnage Laterals 2.66
4, Payment of Acquisftion of Right of ~WHay - 0.02
5. Emsrgency Norks _ 1.10
Tpta}'

"13.55

- Note /1 : The fund in 1988 and 1989 is presently unknown.
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Table 7-2-2(4/4) FUND ALLOCATION UNDER DPWH ON FLOOD CONTROL
IN METRO MANILA :
(BREAKDOWN OF REGULAR MAINTENANCE FUND)

Unit: m11110n pesos

: : Yedr:
Drainage Facilities -
1987 1988 1989 /1

1. Dredg!ng of Major.waterways 26.30 16.31 oo
2. Desi]ting of Drainage Mains/ 3.00 6.77 -

Qutfalls- : i '
3. Dec]ogging of Drainage Laterals 4.00 7.70 -
4. Operation and Maintenance of 1.50 2.50 . -

Malabon-Mavotas-Yalenzuela

{MANAVA) Projects
5. Operation and Maintenance of 170 2,50 -

~ Napindan Hydraulic Control

Structure. -
6. Repair of Drainage Appurtenances o . 2.50 -
7. Emergehcy Works ' (.90 _ 5.00 -
8. Operation and Maintenance of the 11.95 12.23 - -

Pumping Stations and Floodgates '

Total for 1 to 7 /2 4340 43.28  70.00

Totai for 1 £o 8 L. 5535, 56,51 84.43

Note /1 : The breakdown is préSehtly unknown.

f2: 1t presents for maintainence fund exc]uding the one for
pumping statiens and flood gates.
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Table 7-2f3j=FUND ALLOCATION UNDER EOC OF MMC” ON' INFRASTRUCTURE PROJECTS
" INVOLVING DRAINAGE. & DECLOGGING PROGRAM (1985 - 1988)

Name of. Project/ Fund

~ Type dfiﬂcrké

- Lotation {thousand pesos)
. ‘Nepa Street . Conecrating & Draihage System . - 430
Tond, Manila -
Dagovoy'Stréét: ) . Aspha?tihg & Drainage System . . 550
San Andres Bukid, Maniia . o
iamora-stfqet S Dralnage ‘System : o - 260
Pasay o : '
31st Street = Asphalting & Drafnage , 1,590
Pasay - Improvement o -
Luna Menclas Strest . Drainage Impfbvement'& R 3850
Handaluyoung Sectional Patching
. Capt..Mﬁsu1:Street Concreting & Dfainage Improvement-' 570
Gen. T. de-Leon Street ' . ~ditto- - : 500
. Valenzuela : o : :
A3B Fevandes Street & Asphalt Overlay & Drainage System 360

Tayabas Street’
~Tond, Manila:-

. TYotal . . 4,610

mRrEasT
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Table 7-2-4 - STRUCTURAL ARD SOLID WASTE PROBLEM ON: 08M .
"~ FOR -YHE FLOOD CONTROL-AND DRAINAGE FACILITIES
IN METRO MANILA

Problems

&

structural

Distances between covers/manholes attached to drainage mains/laterals
occasionally exceed the required 20 matars to 50 meters that cause
Jack of efficiency.

Some fabricated manho]és!covers easily break down due to faulty design

Open manholes/covers and damaged inlets cause clogging of drainage
mains/laterals. '

Some manho]eslcovers are easi]y detached some are hard to open for .

- maintenance purposes

Gap exists between the newly constructed/remode]led lataral ieading to

-drainage mains:

Incorrectness in slope.

Formworks inside the drainage mains/laterals are sometimes not

:proper]y remeved after construction.

Some undarground utilitxes obstruct the construction or removal of
drainage matns/laterals.

Encroachments and 111egal squatting in estero.

solid Haste

o

L]

2

Improper d!sposa] of garbage by peoplie, especially near esteros
located in squatter areas and markets.

F]otablé garbagé, debris, and water 1il{es are broughtgdown'by.r1vers
during monsoons and as a result of landslides and soil erosion.

Scattered construction materials at a project site.
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Table 7-2-5 PRESENT FUNCTION OF RELATED DIVISIONS IN NCR

FOR THE FLOOD CONTROL AND DRAINAGE PROJECT

- Related Division

Function

Planning and Design
Division

Flood'Control and
Drainage Division

. Pumping Stations and
Floodgates Division

. MateriaT:Control and
- Hydrology Division:

‘ Surveys 1nvestigates and establishes the planning

and priorities for 1nfrastructures, such as rivers,
asteros, drainage mains, laterais, pumping stations,
floodgataes, etc. including bridgss, roads and
buildings. '

Undertakes and- superv1ses'annual'program for tha

“construction, rehabiiitation and maintenance of

flood ccntrol and drainage projects.

Coordinates with other agencies 1nvoived In solid
waste collection and disposal, sanitary waste .

“control ‘and removal and re{ocat1on'of-squatters.

Undertakes the operation and mainitenance of the.

- “Napindan Hydraulic Control Structures. .

Executes the operation-and maintenance of the

. pumping stations and gates exciuding Rosario Weir
-and Mapindan Hydraulic Control Structure,

Collects, analyzes and compiles hydrologic and.
hydrogeologic data, and provides other, divisions
with the riecessary technical data and-evaluation for
flood control and drainage system,

Exedﬁtes Yaboratery/field tests on matéfiais.uséd in
the construction and malntenance of infrastructure.
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Table 7-2-6. EQUIPMENT LIST AND STATUS UNDER THE REGIONAL EQUIPMENT
SERVICE OF HCR, DPWH (FOR THE MOMTH.OF JUNE 1988)

E?:;zmeﬂt Stafus /1 | TOta]
o : , A B_ G b E :
=D}"edger : o : : 4 4 | 8
Amphidredger 9. - 3 . 2 14
Anphidozer : 3 - | | 3
Surve& Boat - o R .1 - | B - | 1
Dradge Tender : .. _ N 4 o | 4
work Boat o | : B ' : ' 3 3 L 6
Sewer Jet | : | 5 1 6 . 12
Vacuun Ci_eaner o : I _.1 | | 3. o 5
Water Pump : 4 12 . .5 8 6. .- 35
Dump ;rruél; - : : B o 33 o :7 18 o .58
-Drag!fné;'Bu;ket : : - 1 . o .y
Clanpshell, Bucket IR | 'y
CmneTmmk | . .d 11 1 1 7
;)thersl_z o coeiB) 206 28 153 2 455 -
 Total | 56 270 47 194 43 610

Hote /1 :.‘A - Idie;'ﬁeady to §Un
B - Equipment on Rental
C - Under Repair
D - Awaiting Repair
. E - Unserviceabie.

/2 + Other edutpment inctude Breaker, Asphalt Mixer, Concrete Mixer, Concrete
Cutter, Electric Generator, Road Roller, Vehicle, etc. '
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- Table 7-3-1 COMPOSITION OF THE PROPOSED COMMITTEE

Pasition 1n

.. Proposed Responsibility

Maniia Mayor's
League

activities 1n respective cities
or municipalities.

Composit1on‘ Prasent Relateg Responsibitity Committes for the Comnittee
1. Secretary . Supervision of all flood Chalrman Management, présiding and
of DPWH ~control projects nationwide. coordinating for the .
committee.
2. Director-Generatl Altocation of funds for flood Mehber Coordination on the fund
of NEDA .controt and drainage projects- . aliocation of the proposed
nationwide. projects and other
. : projacts.
3. Governor of MMEC - :Supervision of all public -ditto- Coordination of the
: - service activitiss in Metro proposed projects and
Manila. other public affairs in
PN Metro Manila.
4, Undersecretéry - Supervision of the Planning -ditto- Coordination of the
for Planning, . - . -. Service, the Bureau of Design, proposed projects and
DPWH and the Bureua of Research and other plans administered.
- Standards, DPWH. . by DPWH. .
5. General Manager  [dentification of devalopmeni -ditto; Coordination of the
of LLDA ‘programs of Laguna Lake and proposed projects and
adjoining areas. other programs in Laguna
‘ Lake and adjoining areas.
6. Presidént-af Metro Supervision of public service -ditto- Coordination of the

proposed projects and
other pubiic affairs in
the cities and :
municipatities concerned.
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Table 7-3-2 COMPOSITION'OF_PROPOSEQ-TECHNIGAL’N&RKING GROUP (THG)

COmpoéition

Present Related.Responsib1jity '

Position in

Committee

PrOposaﬁ Responsibility

for THG

Undersecretary
for Planning,
DPHH

Regional Director
of DPWH-HCR

Projaét Director
of PMO, DPWH

Reprasantative
of NEDA

Representative
OF LLDA

Supsrvision of the Planning
Service, the Bureau of Design,
and .the Bureau of Research and
Standards, DPNH

-Management. of DPHH-NCR and
 supervision of all Tiocod controj

projects in Metro Manila,

“Implementation of mafor flood

control and dratnage projects in

Metro Manila.

Allocation of funds for flood
control and drainage projects.

Identification of ‘development
progams of Laguna Lake and

- -adjoining areas.

Représentat1va
of PAGASA P

Representative
of OCD

Representative
of WiC

President of Metro
Manila Mayor's
League*

Moteoralogical information
services and flood forecasting

- activities.

Information center on flood
defense and flood disaster. -

Cleaning of waterways to
facilitate drainage, and minor
drainage programs as a part of
road maintenace projects.

Supervision of public service
activities in respective cities
or municipalities. -

" Chatrman

Memhar

«~ditto~

© -ditto-
~ditto-
~ditto-

. ~ditto-

- Management, presiding and

coordination for TWG.

Coordination of the

- proposed projects and

other prdagrams .. .
adninistered by DPWH-RCR
and'other related regional

programs under DPWH. .

Coordination of the

proposed projects and

- other related pregrams
under PMOs under DPWH.

Coordination on the fund

allocation of the propossed

‘projects and othar

programs.

ICOordination'of the
- proposed projects and
. other programs in Laguna

Lake and. adjoining areas.
Coordination and
cooparatien on flood
foracasting.

Cooperation on flood

. forecasting and flood

-ditto-

-ditto-

defense.

Coordination of the

~proposed projects and
other public affairs in

Metro Manila.

Coordination of the

~proposed projects and -
‘other public affairs in

the cities and
municipalities concerned.

* On call,

case to case basis.
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Table 7-3-3 RESPONSIBILITY OF PROPOSED IMPLEMENTING AGENCIES -

‘DPWH - Local /3

Items ) NCR PMOs Governments
1. Pianning and Dasign T )
'II..'Construction | o 0 | 0
HI. _Oparation Ll . — .0 :
v, ﬁéintéhancengl
| .VIIi;:.Riwsr.- : .: - L Qs
.2.7 ﬁrainaga Faci]fties |
(a)"Estereo S - .utd
'.; (b): Dra1nage Main/Outfal!l“-'O
..(s):ibrainage Lateral 12
- Major : . : 0. :"
- Minor ' S 0
- kd):rStrsst;Gﬁtter 2
, '.-;:éajof, _f, i»s;Q:;. y

: '_="[ﬂ°_t_8]' o

':Ilii'Opsration and Haintenance of pumping stations f\ﬁodgates
etc , are 1ncluded, : :

123 Drainage 1atera1s and- street gutters are’ class1fied into two:
major facilities and minor facilities. Major facilities are .
those connected to national level structures and/or national
roads and minor factlities are those connected to local
govarnment 1eve1 structures andlor secondaryltertiary roads

/3: Local governments mean MHC and citylmunicipality

0: This mark shows the execut:on of sach- item of responsib111ty.
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Table 7-3-4 INFORMATION/DATA ON O8M OF FLOOD CONTROL AND DRAINAGE
FACILITIES EXCHANGED BETWEEN DPWH-NCR AND OTHER

RELATED AGENCIES

Related
Agaency

INFORMATION/DATA -

From DPWH-NCR
Yo Related Agency

From Related Agency
To DPWH-NCR

PAGASA

LLDA

0cD

MMC and
Citfes/
Municipalities

Ope}ation of gates and pump

stations and.the data on flood

control facilities for the
purpose of flood forecasting

in cooperation with DPWH. /1

 Dpera£1on pf-gates‘and puinp
stations and the data on.

flood contrel and drainage
drainage facilities for the
flood defense of Laguna Lake
and adjoining areas.

Flood control data and
operation of gates.and pump
stations for the purpose of
ficod defense; and, flood
disaster information.

Flood control data and

operation of gates and pump

stations for the purpose of - :

flood defense of respective
admipistrative areas.

Weather/meteorological daia'
for reference in the OM of
fiood control and drainage

“ facilities.

‘Daveloprent programs which:

may interrupt flood control

and drainage activities,

Fiood d1sééter information
with the purpose of. requesting
assistance of DPWH-NCR'in
fiood protection, rescus and
rehabilitation. .

Minor drain?ga programs: and
the situation of ORM for
drainage. facilities in

- respective administrative

areas.

Note:

/1 PAGASA sha]l.cobrdfnate with DPWH on flood fdrecast1ng'5n major r1vér basins aé _'

stipulated in P.D. 78, as amended by P.0. 1148 dated June 1977.-
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Table 7-3-5 STAFFING AND REQUIRED ACTIVITY FOR DESIGN AND CONSTRUCTION

OF THE PROPOSED PROJECT

Position

Required Activity

Humber of Staff

Project Manager

Management of all activities for the
design and construction.

(Design and Construction Unit)

Suparvising Englineer
Senior Civil

Engineer

Senfor Mechanical/
Electrical Engineer

Sub-total
(Adninistrative Unit)

Senior Administrative
Officer

Adninistrative
Officer/Secretary

Sub-total

Total

Supervision of atl activities in the unit.

Supervision of design and construction of
rivers/channels, lakeshore dike, pump
stations/gates and bridges,

Supervision of the design and installment
of machines, auxiitiary equipment and
accessories of the related facilities such
as pump stations and flood gates.

Superviser of all work in the unit.

Administrative affairs, general clerical
work, tiling and accounting for the office..

10
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Table 7-3-6{1/2} STAFFING AND REQUIRED ACTIVITY FOR 'OPERATION AND MAINTENANCE
OF THE PROPOSED PROJECT
{PROPOSED 08M DIVISICN OF DPWH-NCR)

Position ' ' Required Activity L e -Number of Staff
Chief Supervising Supervision of all activ1t1es for tha operation and maintenance _ 1
Enginser /1 of - the proposed project, including the maintenance activities 1n

the Engineering District Office.

{Flood/Orainage Control Unit) S _ _

Supervising Engineer  Supervision of all activities 1n this unit. Study of optimum ™ = 1
operation method of MCGS, pump §tations and gates in flood season.
Formulation of the technical training program of operation and
maintenance for all the staff concerned.

senfor Hydrologist/  Hydro-meteorological data collection and ana1ysis and flood . . 1
Civil Engineer predicition. : Co
derologistl Assistant of senfor hydrologist. o S i 1

Civil Englneer
Senior Ctvil Engineer Preparation of programs for £ha'?ehab111tatied'aﬂd'maihtenaﬁée of 1
' river, channels and br1dges, and’ butldings etc. of pump stations,
“gates and HCGS L '

Civil Englneer Assistant of sen1or ¢1§{1'engineer. ' : : T 1

Senior Mechanical/ Preparation of programs for the rehabliiitation and ma1ntenance of 1

Electrical Engineer machines and auxilliary equipment and accessories of the pump statfons
and gates.

Mechanical/Electrical Assistant of mechanical/eélectrical engiheer. ' S

Engineer ‘ : '

Senior ' Preparation of programs for the rehabilitation and ma1ntenance ‘of 1

Telecommunication ta]ecommun!cation fac111t1es Supervision of usual and special

Engineer maintenance activities for these facilities,

Telecommunication ~  Special inspection of telecommunication facilities fnstalled in the 1

Engineer _ &M division, COVering both external and 1nterna1 inspections, :

inctuding the change of parts. This.is carried out monthiy, annua!ly,
before the flood season, and.in emergency situations when an abnormal
condition has been detected during the usual Ynspections. Usual
external inspection and operation of telecommunication facilities

are carried out every day.

Sub-total ' I - g

(Administrative Unit)

Administrative - General clérical work and accounting for the office. ' 2
Officer/Secretary : : = N o L
Total : R a ' 12

f1: The staff of a private company and. casual employees w1} be hired to perform the work of
assistants such as labourer, typist, guard driver, etc.

On the 08M of the Pasig-Marikina R1ver, the dissem1nat10n of ‘the cantro\ mathod of MCGS puiip
stations, and gates, and flood forecasting, with the permission of Director of. DPHH NCR and top
officlal of the flood control and draimage office in DPWH-NCR.
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Tab]e 7-3- 5(2/2) STAFFING AND REQUIRED ACTIVITY FOR OPERATION AND MAINTENANCE
OF THE PROPOSED PROJECT (ENGINEERING DISTRICT QFFICE DPWH-HCR)

PosftTOn _ : Required Act!vity - Number of Staff

(At the Site of Enginaaring District Office) /1
Senior Civil Engineer Supervision of ali majntenance activities 1
regarding the project in the districn_area .

Civiy Engineer - " Inspection of river, channel, such as the _ 2
condition of silting, floating garbage, squatters, '
river wall, embankment. This is carred out weekly,
before/after the flood season, and 1n emergency
situatfons 11ke a flood disaster. -

MechanicallElectrical Speqial inspection of machines and auxiliary 1
:Eng1neer equipment and accessories of the pump stations
: and gates, including those of MCGS, covering both

external and internal inspections, including the

changaxof:parts."This is carried out monthly,

annually, before the flood season, and in

emergency situations when an abnormal condition

has been detected during the usual inspaction

':Teiacommunication -~ Special 1nspection of telecommun1cation factlities . . 1
Enginaer ' - 1nstalled in pump stations and gates, covering both
' external and- internal inspections, including the
:change of parts. This is carried out monthly,
. annually, before the flood seasen, and in emergency
. sTtuations when an abnormal condition has been
detected during the usual inspection.

(At the Site of MCGSY /1 -
- Sénfor Mechanical/ Co 5uperv1sion of a]l operation and maintenance . 1

Ele'ctricai Englnesr = activities of MCGS.
':_ MechantcallElectrical _Daity usual’ 1nspection of mechan1a1 etéthical' ' _ 2
' _Engineer o _ _ _and telecommunication facilities and operat!on of
s o gate. : :
(Civil Engineer patly usual inspection of the strUcture and L
IR o 'surround%ng conditien ' o

, (At the Site of Pump Station) 2N ' . T .
©Mechanical/Electrical 08M activity of the pump statton. Paily usual L2
Engineer - L {nspection of mechanicai, etectrical and :
: B telecommunication facilities, fncluding
surrounding condltion

(At the Site. of Flood Gate) ll : '
' MechaniclEiactrician “ Operation and ma!ntenanca activity of gata : : 1
. Daily usual 1nspect1on of mechanical; electrical :
and teiecommunication factitties, 1nclnd1ng
_surrounding condi tion.

[1; Casua1 empToyees will be contracted to execute the ass1stant wark such as 1aborer,
guard _driver, stc.
: VII~301_
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NATIONAL GOVERNMENT " LOCAL GOVERNMENT

DPWH | COORDINATION _,} M W C.

-
v COORDINATION | MONITOR |f
I
| YECHNICAL.
ASS1STANCE '
. Y
L lerrimunicteaLiTy
Twaoor | | MINOR
IMPLEMENTATION | i lMPLEMEN?AT!ON 5
Tl |
:R.; R 1T DRAINAGE - R DRAINAGE LRTERAL
RIVER ESTERO MAIN/ - ‘ ,
i OUTFALL _ NATIONAL LEVEL | \ocar anp
;e kM | arkM | 1144 KM - PRIVATE LEVEL

Note: Drainage facilities include pumping stations, floodgates, etc..
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An outline of flood COntrol and flood forecasting system in Japen
is herein made,: through the presentation of those of Yodo River, which
may be useful in the formulation of the fiood control -and drainage
project_tn:Metro*Maniia,_ The organization chart of the Government of
Japan is presented in Fig. 7-A-1..

1. LEGAL AND ADMINISTRATIVE FRAMEWORK

: The Tegal and administrative framework regarding' flood control and
flood forecasting system in Japan is described hereinafter.

Floodﬂcdntre1 _ r:

.. The fundamenta] law of - the river adm1n1strat1on is the River Law
'?whxch makes c!ear the. idea of cemprehensive adm1n1stration of r1vers

,performed for- pub]ic purpose, 1nv01v1ng ‘both the f}ood controI and water
' uttlizat1on aspects. Other related laws are enumerated in Tabie 7- A- 1,

In accordance w1th the R1ver Law, rtvers are class1f1ed as fo]lows
_The river bas1ns that are of maJor 1mportance from the standp01nt of
:lendccqnversat1on and nat1ona1 economy are des1gnated as Class A r1ver
:baeihs. The rivers in the Class A r1ver ba51ns are deoignated as Class
A rivers..c The admwnistratton of such r1vers is performed by the
'Mlnxster of Construct1on.‘

5 However, the Minister of Constructton may, Qtth' FEQarde’tO' the
section of a Class A r1ver he: desagnates, make the prefectura] governor
'perfcrm part of the adm1n1strat1on. : The matters entrusted to the
: prefectural governor will be matters other than the bas1c plan of work
execution disposal of water r1ghts exceed1ng a f1xed scale etc.

7 There are o cases where Class A and C!ass B. rivers coexist in one
_@rtver system. . The number of rivers de51gnated Class A and Class B in
f1987 Js pre;ented_ae follows:: '
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Number of Nuiber of — Total Length

Category . River Basins Rivers - (km)
Class A Rivers 109 117 - 86, 566
Class B Rivers 2,666 6,826 35, 279

‘River administration facilities mean dams, weirs, sluices, levees,
revetments, groundsi]]S and other facilities which haVe ‘the effect of

1ncreas1ng publ1c benefits brought about by the runnlng water of rivers- -

or of e11m1nat1ng or decreasing public 1055,

Al facilities having such’ functions are Fiver administration
facilities, and no::eCtion “such as approval, designation, 'etc}:ﬁie'
required for'them. However, W1th regard to fac111ties built by a person
other than thé river administrator, even if they have such functmons,
they cannot be river adm1n1strat1on fac111t1es without the consent of
the person who adwxnisters such facil1t1es. '

The land of river areas can of course be a subject of‘ownerehipfahd
other rights. ,:”Howeyer, “because of the public nature of .rivers,
" naturally there are restrictions within the 1imits of necessity on' the
exercise of rights concerning the land within river areas. ‘Concretely,
there w111 he restr1ct1ons as may be prov1ded for by regulations based
on the R1ver Law. ' '

“As for the runn1ng water of rlvers, pr1vate contro] 1s 1mposs1b1e
because of its nature, 50 natura]ly it cannot be a subJect of prtvate
rights even though there is no ap801a1 prov151on concerntng 1t.-

Flood forecasting in Japan is executed by both the M1n15try of o
Construction and- the | Meteorologlca] Agency under the M1nistry of :

Transport in accordance with the Flood Defense " Law  and the
Heteorologlcal Serv1ce Law (refer to Table 7-A-2). " In accordance with

the Flood * Defense Law, the M1n1ster of Construct1on and “the .

Director-General of the Meteorologicai Agency 'are held | jointly
responsibie for flood forecast1ng on rivers running through two or more
prefectures, or those haV1ng a large ‘catchment area where flood m1ght
cause serious damage to the nat1onal economy as a whole de51gnated by'
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the Minister of Construction and the Minister of Transport (17 river
basins, refer to Table 7-A-3). In other rivers, flood forecasting is
executed by’ the Mete0rolog1ca1'Agency“(refer to Table 7-A-2). ' The flood
forecasting system i’ the former 1mportant rivers is d1scu55ed in the
foilowing paregraphs. o

Accord1ng- to ithe Basic Agreement 'bn Ftood ‘Forecasting . issued
JOintly by the: H1ntstry of Construct1on and the Meteoro]ogicai Agency
which was conciuded to assure smooth imp]ementat1on of joint act1v1t1es,
the regionaT construct1on bureau or the local construction off1ce under
the Min1stry of Construction = and the district meteorologica]
observator1es under the Meteoro}og1ce1'Agencycexecute f!ood,forecast1ng
jointly. For its part, the regional construction bureau or the local

_construction ‘office undertakes ‘the draftxng of flood forecast dependxng
on the admlnistrative situation of the rivers and the judgment from
hydrolog1cal condit1ons, whxle, the d1str1ct meteorolog1ca! ‘observatory
performs 1ts part of draft1ng flood forecast depending pr1mar11y on the

-judgment from the meteorotog1ca1 cond1t1ons.; In accordance with the
Flood Defense Law, ‘the rood forecast is. prompt]y transm1tted through
the d1ssem1nat1on network ee_ exemp1ar11y shown 1n Fig. 7- A 2, to
off1ces such as the prefecturai government, _e press and other
'1nformat1on med1a and other part1es concerned. S

Under the Fiood Defense Law, the‘Minister“of Construction‘is°he]d
"resp0n51b1e 1n 1ssu1ng “flood defense” warnrng with’ regard to rivers,
*lakes and/or seacoasts where flood or storm tide m1ght cause ‘damage to
‘the. natmonal economy s ‘a whole- (refer to Table 7-A-2). “Rivers in 108
river bas1ns have: been des1gnated by the M1n1ster of Construct1on (refer
'to Table 7- A 4) and f]ood defense warnang on the others are executed by
'the prefectura1 government concerned and the Meteoro]og1ca] Agency
| (refer to Table 7- A- 2) o

The flood defense warn1ng by the’ Reglonal Construct1on Bureau or
“the Local Construct1on 0ff1ce of - the_ Ministry - of Construction is
‘transmitted to ‘the prefectural gOVernment concerned which, in turn,
transm1ts ‘the 1nformat1on to the Tocal governments of the c1t1es, towns
and v1llages, and/or the flood defense administrators, ‘through the -
d1ssem1nation network as exemp]araly shown in Fig. 7 A 3. _Under the
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‘Disaster Countermeasures Law, the off1c1als of prefectural governments,
mayors, heads ~of “towns and v1l]ages,' and/or . the flood defense
administrators are authorized to issue adviCes and/or: instructions to
the peop1e concerned for evacuation from their habitation to prevent any
possible loss of Tife and property due to the anticipated flood. In
case the mayor or the head of the: town/village is not able to do so, the
local police authorities are entitled to execute this job as proxy.

2. FLOOD CONTROL AND FLOOD FORECASTtNG.SYSTEM IN THE YODO RIVER
2.1 Genera1 Descr1pt1on of the Yodo R1ver o

The Yodo River -Basin .is_ a- first- class r1ver basin of Japan,
covering an area of 8 240 km2 in s1x prefectures - Osaka Kyoto Hyogo,:
Shiga, Nara and Mie. The basin has a total popu]dtion of 9.2 miliion.
Until 280 years ago, the Yodo River, together with" the Yamato River
flowing just south of it, had formed a greater bas1n, (Refer Hto_
Fig. 7-A-4). |

The upper river basin of the Yodo R1ver cons1sts of bas1ns of the
UJ1 River (central tr1butary),’the Kizu R1ver (tr1butary on Yodo® s ieft
bank) and the Katsura River (tr1butary on Yodo's left_bank) These
tributaries meet one another in the southwestern part.of the Kyoto Basin
to form the Yodo River, which flows through the Osaka Plain into Osaka
Bay. The Yodo River has two branch rivers: -the Kanzaki River on its
‘right bank-the Ohkawa River. {01d Yodo River) on its 1eft_behk,=-The Ujt.
River finds its water source in Lake Biwa. | '

Lake B1wa 1s often referred to as a huge natura] reservo1r with its
Take area of 680 km2 catchment area of 3, 848 km2 maximum depth of
103.6 m and pondage of 27.5 b11110n tons. Lake Blwa stabil1zes the f]ow _
regime; of the Yodo River, helps flood control supp11es 1rrigation‘"_
water, and provides .indispensable: water. resources to ‘the Ke1hansh1n h
(Kyoto-Osaka-Kobe) District, - Furthermore, Lake B1wa is’ a v1rtua1
storehouse of abundant biological. resources and natural environment.;,--

- The KIZU R1ver bas1n hdS a catchment area of 1 647 km2 Along ]tS
tributary, the Nabar1 River, three multi purpose dams have been
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constructed for flood control and water resourCts development. In the
m1dstream basin of the Kizu R1ver are Ueno Basin and Iwakura Ravine
"having natural flood controlling functions° ‘ '

Along the Katsura River with catctment area of 1,152 kmé 14e
Kameoka Bas1n and Hozu' Rav1ne where water retarding phenomena are often
‘observed. '

" The OSaka'Ptain, through which the Yodo Ma1nstream fiows, is an
ailuv1a1 plain formed by repeated floods of the Yodo ‘and Yamato rivers.
A number of c1t1es 1nc1ud1ng Osaka Neyagawa and H1rakata are located in-
this pla1n. As a result of 1and subs1dence caused by excessave pump1ng
up of underground water, the ground leve] of Usaka Ctty is remarkably
lower than the water stage of rivers during fToods. (Refer to
‘F1g.7h5) ' |

o Geo1ogica‘lly, the’ un River Basin ‘and the Laké Biwa Basin are
‘formed of paleozo1c strata: and granite.. The upstream bas1n of the Kizu
River 'is  formed of gran1te, while its downstream basin has a
'd1str1bution of tert1ary fermat1on. A lnajor port1on of the Katsura
:River Bas1n has pa]e0201c strata. '

2.2 Flood Control
. Pursuant to the R1ver Law, a major port1on of the Yodo R1ver Bas1n'
I1es withjn the 3ur1sd1ct1on of the M1n1stry of Construct1on (refer. to

: ~A=6). The" contro1 of the spec1f1ed port1on 1s entrusted to the -
”governor of the prefecture.' (Refer to F1g 7-A- 4 ) '

: The controi by the’ nat1ona1 government is actual]y carried: out by
_ seven extensaon offices of the K1nk1 Reg1ona¥ Construction Bureau, as
shown in Flg. 7 A 7 and the controt ranges from adm1n1stration such as
perm1ss1on on. the use of water and land of the river and the 11m1tat1on
_and proh1b1t1on of acts wh1ch may affect the river to actual river
:1mprovement works. and ma1ntenance of rlver control]1ng facilities. The
Jexten51on offlce has severa1 statmons W1th1n its. JUPISd]Ct10n for. the
purpose of most proper and eff1c1ent r1ver management.

N Furthelmore the Nater Resources Development Publ1c Corporat1on, on
”behalf of the nat1onal government wh1ch serves as F]VEF adminlstrator,
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constructs, reconstructs and controls dams such as Takayame Dam, Lake
Biwa, pursuant to the Water Resources Deve1opment Promot1on Act and the
Water Resources Development Public Corpordt1on Act._

The method of adminlstratloe for the specified portion by governors
of retated prefectures is 51m11ar to that by nat1onal government. iji]
engineering offices -= extens1ons ‘of the civil engineering divisions of
prefectural - governments -- are in charge  of the control of such
portions. o ' ' |

In the f1e1d of discharge controT he Yodo R1ver Dams Integrated
Contrel Office plays .a vital role for comprehensive controt and -
utilization of the dams constructed in the Yodo River system, - by
supplying information on high water and Tow water discharges
indispensable for integrated discharge control. Each organ ehgagted‘in
river administration is responsible for water quality control, forming a
communicetton network throughout the=entire Yodo River Basin, R

Control of floods 15 shared by r*wer courses and flood control!ing
fac111ties such as dams, as 111ustrated in F1g. 7-A-8. The desagn f!ood
d1scharge .at Hirakata Datum Point 1s set at 17,000 m3/sec, and the
d951gn h}gh water d1scharge after control by dams,'etc;, is set_at
12,000 m3/sec. ' | ' -

2.3 Flood Forecasting Syetem ‘

Geneuatfy; ftood forecest1ng system consrsts of the_hjdreIogtteJ

data collection and flood pred1ct1on, f1ood d1scharge contrOl; and.the RN

dissemination and warning of predicted f1ood data.:

Hydrd}og'icar oata'{:on'e“c'fii'oh 'ahd "_Ho'o& Pf’édi'c’ti‘on

Hydrolog1ca1 data colTection and- fiood' prediction are" effect1vely
executed by the Yodo River Dams Intergrated Control Offtce ‘undér ‘the
Kinki Regional Construct1on Bureau, M1n1stry of Construction, through
1ntegrated commun1catwon systems such as the river 1nformation system.
{(Refer to F1g. 7- A 9.) ' ' ' '

in - the river 1nformat1on system telemeters are 1h$ta11ed to
abserve water stage and water qualtty of each river water stage, 1nflow_
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and discharge'of each dam, and rainth] end snowfaT] in each.basin, to
keep track of the meteoro]ogical and hydro]ogical data in the Yodo River
Basin. :

TheSe_hydrological data’ gathered at each observation station are
Sent'to'Competnet office via microwave lines used exclusively by the
Ministry of Construction, and further transmitted automatical]y to the
_Yodo River Dams Integrated Controt 0ff1ce. f ' '

. In -:tﬁe operetion/proce551ng system, .alt ‘the hydrological
1nformation col]ected is processed by the “Targe electron1c computer tor
f111ng.- The same e]ectron1c computer is used. for forecasting typhoon
courses and raznfaTI in the event of f]ood, It simulates flood runoff
at datum po1nts in the UJ?, Kizu and Katsura r1vers, and the _Yodo
ma1nstream, thereby est1mat1ng p0551b1e flood waveform. ' '

In the event of drought ‘the computer s1mu1ates low water runoff
based on the storage vo]umes of ‘Lake Biwa and the dams in the river
bas1n and long ~-term precipitation forecast released ': by ithe
Meteoroiogicai Agency, in order to calcu]ate jdeal d1scharges from Lake -
_Biwa and the dams. (Refer to F1g 7 A 10 ) |

The systen' to send processed d1scharge control 1nformation is
.composed of the Iarge eIectron1c computer at the Yodo: ‘River . Dams
“Integrated ‘Control 0ff1ce, and CRT display: term1nals 1nstalled in the
“Kinki* Regional Constriction Bureau, the extension.offtces in" the Yodo
RiVer“Basin;?and*uam‘tontrorﬁoffices-belonging'to ‘the Water ‘Resources
_"Deve1opment Pub11c CorporatIOn, all of which: are ‘connected toform an
“on-11iie’ network.. L g ' ' - :

Precipitation across the Kinki District is automatiea11y measured
Z}by ‘fadafF Fain gauges’ every 5 m1nutes, ‘and the data are immediately sent
_-?to the  Yodo* River - Dams’ Integrated Contro1 Office. : These data are then

ﬁconverted “into’ ra1nfall 1ntens1ty w1th the use of a-° specia] purpose
‘bomputériﬂ;andi further - processed 1nto.-grpph1c, ‘information speciolly
designed for controli'of rivers, . ‘dams  and " roads; so that it can be
' projected 1n the CRT d1sp1ay term1nal in each off1ce.- ' ‘ '

“In~ add1t1on to the aforesaid 1nformation; var1ous meteor010g1cal
data co]]ected by the Meteorotegical Agency are regularly sent to the
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Yodo River Dams"Integrated Control Office via facsimile lines, so that
they can be used as indispensable data for precipitation forecast.

Flood Discharge'Contro1

The facilities for artificial -and Iarge scale contro? of ‘flood
runoff . in the Yodo River Basin include Setapawa Weir and Amagase Dam in
the jur1sdict1on of the M1nlstry of Const:uct1on and thé three dams on
the Kizu ‘River controlled by the Water Resources Develupment Public
Corporat1on.

These dams are all multi-purpose damsf"During-the flood period
(June 16 to October 15), the water stage of each dam is: reduced to the
Timited water-stage to a]ways secure sufficient deod control-capacity.f

Hhen fTood becomes eminent for example, with the approach of a
typhoon, Amagase Dam beglns pre11m1nary d15charge in order to preclude
inundation in the urban areas in its downstream region, by increasing
its flood cqntrol capacity and 1mprnv1ng.flood contro111ng_capab11ity to
such an eXtent that 1t will not affect_water_uti1ization.

_ In the event of ftood these dams and we1rs are,_1n princ1p]e
operated separately in acco:dance with the rules predeterm1ned pursuant
to the R1ver Law.. Meanwh1le, the Yodo River Dams Integrated Control
0ff1ce s1mulates the poss1b1e condition based on the pred1cted typhoon
‘course, precipitation forecast and flood runoff forecast ‘to work out a
flood :control plan for. the dams in the - Yodo‘Riber Basin. - If it -is
necessary to m1n1m1ze flood damage by organ1c coordinated operat1ons of
individual dams, the office instructs three dams managed by. the: Water
_Resoufces._Deve1opment Pub11c Corporat1on to carry out 1ntegrated
control, |

When the water stage at Hirakata Datum Point.rises over the warning
water stage, 1ntegrated ‘¢ontrol of Setagawa He1r on the U31 River and'
Amagase Dam ‘is carried out to .control flood effectively with the
ultimate goal .of reducing . peak discharge: in “the,: Yodo ma1nstrgam
immediately below the confluence of ‘the three tributatries.

In the event of flood, the discharge capabilities of branch rivers
in the urban areas in the middle and downstream of the ‘Yodo River: drop
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‘drastically with ‘the rise of the water stage of the Yodo River,
generating the danger -of damage caused by difficutties of internal
drainage. To prevent tnjs, it 1s necessary to operate the sluices and
internal drainage pumps to possibly mitigate inundation damage.

Flood Warning

Accord1ng to the Flood Defense Law, flood. forecast shall be 1ssued
Jointly by the D1rector of the Kinki Regional Constructlon Bureau (on
- behalf of the M1n1ster of Construct1on) ‘and the DTFECtOF of the Osaka
Regional Meteoroiogical Observatory (on behatf of the Director General
of the Meteoroiog1ca1 Agency), and made known to the general puolic with
the cooperation of the mass media.= (Refer to Fig.;?-A-Z;]'__

Flood defense activities such as f]ood'defense”engineering works,
a]ert system and evacuat:on are - carried out by flood defense control
organ:zations (c1t1es, towns, v111ages and flood defense cooperetive)'
In accordance with- the flood: defense plan worked out by the governor of
- the related prefecture pursuant to the Law.

Flood defense warn1nqs on wh1ch f!ood defense act1v1t1es are based
are 1ssued by the M1n1stry of Construot1on for the portron of the river
basin under direct control -of: the mlnlstry, and by the -competent
prefecture ‘for other port1ons.5 o

_ For smooth management of these works related- to flood defense, all
the organs concerned hold a, conference every year. before the beginning_
of the flood season, to dlSCUSS key ‘locations to be defended checking
of river,:control fac111t1es such as embankment ‘and checking of the’
communication rietworks |

VII-A-9



Table 7-A-1(1/4) JAPANESE LAWS ON RIVER'ADMINISTRATION .

Law -

© Contents

River

* River Law

Eﬁergency'Counterméasﬁres
against Erosjon and'Flooding.

° Law concern1ng Anti Erosion
and.Ant1-Flood Spacia!
Measures

* Floed Contrel Special
Accounting Law

Flood Défense

* Flood Defense Law

® Fiood Defense Association Law

1964 (Enactment) . '

Thls taw deals with the. prevention of
disasters caused by floods, high '
‘tides, etc., by the comprehensiva .
management of rivers.. It also deals
with the use of. river water and. the
‘keeping of river maintenance flow.

1960 :
This iaw establ!shed the 5- Yedr Plan
for Erosion and-Sedimentation Ccntr01“
-Projects in mounta1n areas and the
5-year’ ‘Plan for- Flood Control Projects'
. to expedite the implementation of -
- erosion and flood. control projects.

1950 ;

This law established a special account

in the nationa1 treasury for the clear

accounting 'of government flinds for
" flood controf projects and

multipﬂrpose_dam construction works.

1948

This Taw stipuiates the Flood Fighting
‘requirements. such as flood fighting
system; f}ood forecasting and flood_g;
warning system dispatching of flood
fighting brigades, and -the financing
of these activities. Local ‘
municipa?1ties are primarily _
respnnsible for f\ood fight1ng works.

1908

This:law stipulates tha formation of.
. flood defense associations to-carry -

out. activ1t1es not dealth with by
_ local municfpalities due. to specia1
‘.reasons
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Table 7-A-1(2/4) JAPAHESE LAMS ON RIVER ADMINISTRATIOR

Law

Contents

Sabo Works

° Sabo Law

Landsl1de Prevention

* Landslide Prevention Law

Protection of Steeply Sloped Land

° Land Concerning Disaster
Prevention due to Collapse
of Steeply Sloped Land

Seacoast Protection

° Seacoast Law

1807

This iaw deals with erosfon and
sediment control works in upstream
regions, the method of allocating
prajact cost, and the restrictions on
activities within designated areas.

1958
This law deals with the implementation
procedure of landsiide protection

vorks, method of allocating project

cost, and restrictions on activities
within the landslide prevention area
to obviate or mitigate damage caused
by landsiide and ccal-sludge collapse.

1969

This law designates steeply stoped
tands 11able to collapse and
stipulates the restrictions on harmfutl
activities within the area, the
compensation for losses caused by
recommendations or orders, the
procedure to carry out steep slope
collapse prevention works, and the
methods of allocating budget for the
protection of lives due to the
coilapse of steep slopes.

1956 .

This law designates the seacost
adninistrator, the coastal
preservation areas, and the method of
allocating expenditures for work aimed
at protecting the coast and its

.hinterland from damage caused by tidal

“waves, high tides, etc.
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Table 7-A-1{3/4) JAPANESE LAWS ON RIVER.ADMINISTRATION

Law : . ) Contents

Natural Disaster Prevention

° Law Concerning Natfonal - 1951 -
Liabitity for Expenditures - This law stipulates the rat1o of
on Public Ut1lities for natfonal 11ability in the
‘Natural Disaster Relief ~ * . rehabilitation of public utiiities
Projects ‘which have suffered from a natural

disaster. The ratio is determined
according to the financial. capabiiity
of Jocal authorities. .

* Law Concerning Financial 1962
Ald for Relief from : This law stipulates the specia]

Severe Natural Disasters ~ financial aid to local authorities by -
o o the:national government when severe -
natural disasters occur.

Dafn and'waterj
Resources Development

° Special Multipurpose 1957 N
Dam Law This law stipulates special river laws
. ' in connaection with the construction
and administration of mult1purpose

dams.
° wafér Resources Development . . 1961 .
Public Corporation Law : This law established the Hater

Resources Devatopment Public
Corporation and its functions, and
stipulates the allocation of
expenditures to mplement water
rasources: development projects based
on the Water- Resolrces Development

Basic Plan.

° Law Concerning Special 1973 i :
Measures for Solving : * This law stipuiates the spe 1&1
Problems at Water o : measures_fqr improving the
. Resources Development © envirommental and industrial
Project Areas i . foundations te attain stable tiving

. conditichs and promote the welfare
“of .inhabitants in areas where basic
‘conditions will vary as a results of .
the construction of dams, etc.
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Table 7-A-1(4/4) JAPANESE LAWS ON RIVER ADMINISTRATION

Law

Contents

Reclamat.jon

® Law Concerning Reclamation
of Public Water Surface Area

Cana?l

¢ Canal Law

Sand and Gravel Extraction

¢ Sand and Gravel
Extraction lLaw

1921

This 1aw stipulates the iicensing
requirements for the reclamation of
public water surfaces, the
restrictions on the dispesal of
rectaimed Tand, and the restrictions
on the changs of use of reclaimed
tand.

1913

This taw stipulates the licensing
requirements for the construction of
canals, the approval of the design and
permission to commence canal
transportation,

1968

This law stipuiates the registration
requirements for sand and gravel
entreprensurs, the approval of
extracting plans, and issuance of
other kinds of control to prevent
disasters that may arise from sand and
gravel extraction and contribute

to the sound development of sand and
gravel entrepreneurs.

VII-A-13



Table 7-A-2 OUTLINE OF FLOOD FORECASTING AND FLOOD DEFENSE WARNING IN JAPAN

Addrassaes of

Particutars

Exacutive Agency

Legal Proyision

Rivers, L'akos & Seacoast

Contents

Information

FLOOD
FOREGASTING

{issuor)

Director-General of
Japan Meteorological
Agency and Minister of
Construction {Jointly)

* Art. 10, Par, 2,
Flood Befansa Law

* Art., 14-2, Par. 2,
Metoeosrologlcal Servica
Law

wivers running through
wore than iwo prefecturey
andfor those have larga
catitment areawhers
flood lnundation might
cause serioys dsmage to
the national aconomy as
a whols, deslgnated by
the Klnister of
Congtruction upon
cansultation with the
Minister of Transport.
{17 rivar basins out

of Chass A river basins)

when flopding 1s 11kely
to occur, to tadicate
1ts condttiens Including
water. 1aval or discharga
(ftood warning andfor
ftood {nformation).

e

Prefactural Governors
concerned

Prass and othar

- “Information madla -

Drganizations and
agencies prascribed
undar Art. 7, Etem 4,
Hateorological Service
Law Enforcement Order,
tncluding Rippen
Telegraph and
Tatophons Corporation

Dirsctor-Genoral of
Jdapan Meteorologlcal
Agency

* Art. 10, Par. 1,
Flood Defense Law

|1ts cenditiens.

When fleod andfer high
tide Vs Hikaly to occur
under meteorologteal
conditions, to indicate

Hinlster of
Constructlon

*.-Prefectural Governors

* concernad

-

Press and other

. informaticn media

Japan Hateorotegical
Agency

° Art, 13, Par. 1,
Mateorotogical
Serutce Law

* Art. 4, thé sama law
Enfotricement Grder

‘aeneral public

|f1ood warning).”

Meteorologicat advttoriag
and Warnings. for the

{Inundatlon advisory,
ficod warning andfor

Press and other
information media -

Organtzations. and
agencias prescribed
under Ark. 7, Ifen'l,

. Heteoroleglcal Servics

Law Enforcement Order,
including Rippon
Telegraph and

Tafephone Corporation

J

FLOOD DEFEHSE
WARRIKG

Minister of Coastructlon

* Art. 10-4, Par. 1,
Flcod Defense Law

Rivars, lakes or
seaccasts whera Flood-
truadation or storm tide
might causs damage to
the national economy as

| a'whola, designated by

the Hinistar of
Construction.

‘(108 river basins out of
Class A river basins)

Warning for flood
defense activittfes
(standby, preparation,
nobilization,
{astruction, etc.).

Prefectural Governors
concernad

—-» Flood Defense-
Adainistrators

-~y Flood Delense
corps

Prefectural Governor

~ditte-

Rivers, lakes or

seacoasts whare flood
inundation and stornm

tide ‘might cause a . :
considorable degree of
damage, designated by

" | the Prefectural Govarnor,

excluding thoss
designated by Lhe

Hinister of Construction.

-ditto-

Fleod Da!ensa.
Aduinistors

--> Flocd Defense
Corps

Japan Meteorologlcal
Agency

Cart. 14-2, Par. 1,
Meteorological Service
Law :

* Art, 6, the sama law
Enforcément Order

“|tide warning, flood

Hateorotogical -adyisorfes
and warnings for flood
dafense activities
(meteorological adviséry,
matsaroiogical warning,
high tidé advisory, high

advisory and/or fioed
warning).

.

Fl

Press and othar .

tnformation media

._'&rg::n'llat'lm‘ls'=

proscribed under
Art. 7, ltem 3, -
Metsorological Service
Law Enforcement Ordar,
inctuding the =
Hinistry of
Construction, .
Prafectural Government,
stc. i
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Table 7-A-3(1/2) RIVERS DESIGNATED FOR FLOOD FORECASTING IN JAPAN

River

Basin River Name -Section
Chikﬁgo Chikugo River From Esonoshuku Bridgo to the sea
Ota Ota River -From Kabe cho. Hiroshima c1ty to the sea
Yoshino  Yoshino River From Ikeda Town to the sea
Kino  Kino River From Funato, Iwade Town to the sea
Yamato  Yamato River From Kashiwara City to the sea
Yodo ~ Yodo River" From:Uji City to thé sea
Laks Biwa - 'Circumference of the Lake
Kizu Rtﬁer From Kamo Town to its conf1uence with
: Yodo River
-~ Katsiura River Sectiqn-under the jurisdiction of-the
o Minister of Construction:
Yura Yura;Rivér" -dittof
Kiso Kiso R!ver From Imawatari Weir to the sea
ibi River From Ibigawa Yown te the sea
Nagara River Section under the jurisdiction of the
' Minister of Construction
Neo River © . -ditto-
Tenryu Tenrju'River Between Chuo Bridga and Koya 8ridge;
: : From Kashima, Tenryy City to the sea
Tone Tone River From'Yattajima ‘Isesaki City to the sea
Watarase ﬁiyer :Between Ashikaga City and its conf]uence
: with Tone River -
© Kinu River Between Kinu Bridge and its confluence
~ with Tone River
Kokal River Between Mitsukaido City and its
' confluence'w1th Tone River
Eda'ﬁiver_ . Ent1re reach {excluding the Old Edo
: River) -
Ara : Ara'Rfver -From Kumagaya City to the sea (excluding

_ the 01d Ara River)
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Table 7-A-3(2/2) RIVERS DESIGNATED FOR FLOOD FORECASTING IN JAPAN

River
Basin

River Nama

Section’

Shinano

Agano

Abukuma

Mogami

¥itakami

ishikart

Shinano River
Okozu Diversion
Channel

Agano River

Abukuma River

Mogami River. .

Kitakami River

Ishikart River

Betwsen Gjiya City and 1ts Okozu

diversion point

Entire reach '

Erom Maoroshi, Gosen City to the sea

Three sections in Fukushima Prefecture

and one section in Miyagi Prefecturs
Betwesn the Matsukawa-Shirakawa
Confluence and Shirataka Town and from
Sagae City teo the sea '

From Yugacse Bridge to_thé'sea_

. (excluding the 01d Kitakamifﬂfver)

.From lsh1karfgawa-8r1dge to the sea
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Table 7-A-4 RIVERS DESIGNATED FOR FLOOD DEFENSE WARNING IN JAPAN

Region River Basin Total

Hokkaido Teshlo, Shokotsu, Yubetsu, Tokoro, Abashiri,
Rumol, Ishikari, Shiribetsu,
shiribeshi-Toshibetsu, Mu, Saru, Kushiro and
Tokachi 13

Tohoku Fwaki, Mabuchi, Kitakami, Naruse, Natori,
Abukuma, Yoneshiro, Cmono, Koyoshi, Mogam! and

Aka i1l
Kanto Kuji, Naka, Tonse, Ara, Tama, Tsurumi, Sagami
and Fu}i . 3

Hokuriku Ara, Agano, Shinano, Seki, Hime, Kurobe,
Joganji, Jinzu, Sho, Oyabe, Tedori and

Kakehashi 12
Chubu Kano, Abe, 01, Kiku, Tenryu, Toyo, Yahagl,
Shonat, Kiso, Suzuka, Kumozu, Kushida and Miya 13
Kinki Yodo, Yamato, Maruyama, Kake, Kino, Shingu,
’ Kuzuryu, Kita, Yura and Ibo 10

Chugoku Tenjin, Hino, Sendai, Hii, Asahi, Takahashi,
Yoshii, Gone, Takatsu, Ashida, Qta, Oze and
Saba 13

Shikoku  M1j1, Shigenmobu, Yoshino, Naka, Doki, Monobe,
Niyodo and Watari 8

Kyushu Chikugo, Yabe, Matsuura, Rokkaku, Kase,
Honmyo, Onga, Yamaguni, Oita, Ono, Bansho,
Kikuchi, Shira, Midori,- Kuma, Gokase, Omaru,
Oyodo, Sendail and Kimotsuki 20

Total ' 108
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1, BASELINE OF THE ENVIRONMENTAL STUDY
1.1 Objectives of the Environmental Study

The object1ves of the Environmental Study on the Metro Manila Flood
Control and Drainage Project (the Project) are as follows:

- To identify project impacts that are expected to cause effects
on the environment.

- To evaluate the magnitude/significance of the environmental
. impacts.

- To determine on whéther or not the projects are acceptabie from
the environmental point of view.

1.2 Guidelines for Environmental Impact Assessment in the Philippines
1.2.1 Legal Framework

‘ The environmental impact assessmént (EIA) system in the Philippines
has been established by the government pursuant to the following
legislations:

- Presidential Decree  No. 1151 (1977), The Philippine
Environmental Policy.

- Presidential Decree No. 1586 (1978), Establishing an
Environmental ,Impaét Statement  System  Including  Other
Env1ronmenta1' Management Related Measures and for Other
Purposes.

- Proclamation No. .2146 (1981), Proclaiming Certain Areas and
Types of Pfojetts”as Environmentally Critical and Within the
Scope of the Environmental Impact Statement System Established
Under Presidential Decree No. 1586.

‘In accordance with these legislations, projects planned by any
governmental agency or.private firm which. fall within the definition of
Environmentaily Critical Project (ECP), or which will be located within

VIII-1



an Envirommentally Critical Area: shall: be - requested to prepare an
Environmental Impact Statement (EIS) in order to ebtain an Environmental
Compliance Certificate (ECC) issued by the Environmental ‘Management
Bureau . (EMB), formerly the National Environmental -_Protection
Council (NEPC). | | -

1.2.2 Guideline for EIA of the Department of Pub11c Horks and Highways

Pursuant to the leg1s1at10ns ment1oned above the then M1nistry of
Public - works (now, Department . of Pub11c Works and Highways) issued _
Ministry Order No. 72, Series of 1972, known as the DPHH Guideline for
ELA. In principle, this:guideline shall app]y to prejects pIanned by
DPWH, which are categorized as £ECP, or which w111 be located within ECA.
The defanatlon of ECP and ECA of DPWH are as foilows

(1) Environmentally Critical Project (ECP) -

(a) Major dam: a dam with a structure height-of more than 15
meters and/or a volume of storage exceed1ng 50 million cubic
meters built across a watercourse to confinelimpound/keep back
or reguiate f!ow1ng water, ' '

(b) Major power plants, whether fossil fueled, nuclear-fueled,
hydree]ectric, or geothermal R

(c) Major reclamation preJect' refers to any large scale act1v1ty

|  'wh1ch will involve the f1i11ng or dra1ntng of an area larger"
_than _ one hectare along foreshore areas, marshes, swamps,
lakes and rivers. R

- {d) Major roads and bridges' | roads and br1dges which will
; traverse a highly developed urban area, and s1gn1f1cantly
' affect traff1c f1ow. : IR

(2) Env1ronmenta}1y Cr1t1ca1 Area (ECA)

=(a) A1l areas declaredf by-*law ‘as - natiOna1’-parks;5-watérshed
" reserves, wildlife preserves and sanctuaries; .- : ‘

(b) Areas set aside_as aesthet1c potent1al tour1st spéts.

Y1112



(c)

{d)

(e)

(f)

(9)
(h)
(1)
(1)

(K}

Areas which constitute the habitat for any endangered or
threatened species ofindigenous Philippine wildlife.

Areas of unique historic, archaeological or scientific
interest.

Areas which are traditionally occupied by cultural communities
or tribes.

Areas frequently visited andfor bhard-hit by natural
calamities.

Areas with critical slopes.
Areas classified as prime agricultural lands.
Recharge areas of acquifers.

Water bodies characterized by one or any combination of the
following conditions:

- tapped for domestic hurposes.

- within the controlled and/or protected areas declared by
appropriate authorities.

- which support wildlife and fishery activities.

Mangrove areas characterized by one or any combinaticn of the
following conditions:

with primary pristine and dense young growth.
- adjoining mouth of major river systems.

- near or adjacent to traditional productive fry or fishing
grounds.

- which act as natural buffers against shore erosion strong
winds and storm floods. -

- on wﬁfch'people are dependent for livelihood.

VIII-3



(1)- Coral reefs characterized by one or any combination of the
following cond1t1ons T :

- with 50% and above live corailing coﬁer.'
- spawning and nursery grounds for fish.

- which act as natural breakwater of ccastlines.

2. DESCRIPTION OF THE ENVIRONMENT IN THE STUDY AREA
2,1 Lland Use

Metro Manala wh1ch encomgasses 4 C1t185 and 13 mun1c1pa11t1es, has
an area of about 65 600 ha. It is the economic and po11t1cal center of
the Ph111pp1nes and now has a highly urbanized 1and use conqjt1on. The
rapid expansion of Metro Manila mainly due to the pressure” of
urbanization brought about by a 1ot of migrants from other provinces has
accelerated the conversion of agricultural. land to resident1a1 and
commercial ‘areas. = At present, about 50% of the total area of the
National Cap1ta! Regien {NCR) 15 occupied by residential, commercial and
industrial areas, :On the other: hand the watershed area of the Marikina

River is mainly covered by grassiand and forest_Tand.

2.2 Slope and Erosion

The study area is éssent1a11y"e“toast51’éeﬁe of f?at:eﬁd wa?lyiﬁg'
~‘terrain running north-south along Manila Bay, whaeh receives runeff from__
a number of river drainage basins; the Pa51g Marikina, Tuliahan and
Paranaque rivers, etc. It is widely covered by nearTy level slopes
rengihg from 0-3%, and there are no areas strong1y susceptible te'.
erosion. (Refer to Fig. 8-2- 1 ) ' -

2.3 Mater Quality
2.3.1 Hater Qual1ty 1n Majer R1ver Channel
In the study area, there are. four major r1vers, namely the

Pasig-Marikina = River, the. Ma1abon Tullahan River, the South
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Parafiaque-Las Pifias River and the Baho-Buli River. - Due to the
continuing expansion of ‘physical structures and popuiation, these rivers
suffer from deteriorating water qua!ity. Thus, these rivers are now
high1y po11uted ma1nly by domestic sewage and industrial wastewater

E The water quality of these rivers has been mon1t0red by the
Nat1ona1 Po]lution Centrol Cemmission (NPCC, it was reorganized 1nto the
Environmenta] Management Bureau under the Department of Env1ronment and
Natura! Resources in 1986), and - the data have been filed since 1982,
The ]ocat1on of principal mon1tor1ng stations and the water qua11ty data
of . those stations are shown on Table 8 2- 1 and F1g 8-2-2.

_ In the Ph111pp1nes, the classification of surface water is made. to
estab]ish a basis for. maintaining the quality of water bodies and to
preserve. the1r present and " future usage.. At present, the  folltowing
designation ‘was -set ~for the 'major rivers in Metro - Manila. The
'classification and water quality criteria are shown in Table 8-2-2.

'5_-P§§ig Rjyer._ ' _: - - L Class C'f .
~ San Juan River . - . L s Class C
L 'Marikina River o . Class A
o (Upstream of Rosario Mon1tor1ng - C
- 'Station)
- ‘Mar1k1na River . . 1 Class C
F'(Downstream of Rosar1o Mon1tor1ng B
~Station) - ' S : :
':?*'Paranaque R]VEF U Class €
un.fj;quotefR1ver S ‘: - . s Clase C .
- LagunaiLake"" - B : Class C .

._.g:(1) Pas1g R1ver CE

The Pasig River, which rows from east to west through the center

"'ffef Metro Manila, is about 20 km in length frem the outlet of Laguna Lake

to 1ts mouth at Man11a Bay. In the Pas1g Rrver, there are four major
uater quaiity stations namely Bambang, Guada]upe Lambingan and Jones,

The Pas1g River has been classified as Class "C" water body which-
is: intended for the propagat1on and growth of aquatic 1life by the
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Government of Philippines. ‘However, the average concentration of water
quality of the river during the period from 1982 to 1987 has shown high
contaminated conditions, especially organic poliution.- For example, the
average of annual mean values of BOD in the rainy season from 1982 from
1982 to 1987 are more than 20 mg/1 only, except for Bambang, and DO are
less than 5 mg/1 at all monitoring stations. In‘the dny'season; the
concentrat1on of BOD shows about 30 mg/l, s1ight1y higher than that of
the ralny season.

(2) Marikina River

The upper most area of the Marikina River tSQdesthated Ctass pr
and . the lower is Class: "C". Thé water quaiity at Montalban, 'which s
Tocated at the most upper area among three maJor monltortng stations,
shows very clean and uncontaminated conditions main]y due to little
discharge of domest1c sewage and to active self—purificat1on under the
anaerobic conditions.- However, the concentration at. the: downstream_
stations becomes hlgh and Shows considerab1y contaminated condition of
the river water. .The average of annual ‘mean values of BOD is about
20 mglt, and:it'is almost the same as that at Guadalupe in Pasig River.
There 1is no cons1derab1e difference in BOD between the dry season and
the rainy season. ' :

(3) San Juan River

“San Juan River is one of the tributariée of tbe Pasig Riuer and it
has heav11y contaminated condition cond1t1ons. The annua1 mean vaiues
of DO in the rainy season at four monitortng stations are almost 0 mgli
and. the concentration of BOD is about 50-60 mg/1,. nearly two or three
t1mes higher than that of Pasig River. Moreover, BOD va]ues_in the dry'7
season are about 70 80 mg/1, considerably higher than those of the'rainy_

S8as50N. Therefore, it s Lonsidered that the water in the San Juanf'

River is almost under the anaerobac cond1t1on ali year long, and it is
very hard to atta1n the comp]1ance of Class "C" ' . B
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(4) Malabon=Tu11ahan River

The Malabon-Tutlahan River is a 26 km long waterway thet runs from
the La Mesa Reservoir in Novaliches emptying into Manila Bay. The
oontinuous and indiscriminate dumping of all kind of wastes to ‘the river
has " resuited in murky’ water with ‘a- foul odor, heavy’ s11tat1on ‘and
ext1nction of aquatic Tife. Now this river is the most poltiuted Tn
_ Metro ManTla especia]ly at ' the ‘middie reach ‘area.  The average
concentration of DO in the rainy season is almost O mg/1, and BOD is
'-ebout_40—50 mg/l at North Expressway, MacArthur Highway and Governor
PeséeaTt' ; In the dry season, the river shows heavier contaminated
'cond1t10n, BOD 15 almost 60 mg/], compared with the rauny season. At

present there 1s no cTassification in this r1ver -

(5) BuTi-Baho-Mahaba River

The Bu]i “ Baho and ‘Mahaba rivers which ‘flow: into the Lagune Lake,
.ere Tocated in the’ ‘east s1de of the Mangahan Floodway.r' At present
‘there’ are no data reTated to water quality of the: rivers watEr'qoeITty
:15 currently cons1dered to be in heevsTy deterlorated cond1t1on due to
the dtscharge of untreated ‘wastewater to the rivers as determined from
'the 1nterview survey and f1e1d reconna1ssance by the Study Team.

_(6) South Paranaque -tas- Pinas R1ver

fhe South Paranaqhe;Raver flows from the southetn,part of Estero
' Triba‘de GalT{hehto MEniTa'éej;:and the LasiPTﬁas"Riveh joins the South
_ Paranaque River and the Zapote River 1n the Tow—lying area edJacent to .
the seashore. The water qua11ty at the mon1tor1ng stations which are'
: Tocated near Manila Bay, show the re]ativeTy clear cond1tion than those
'_of the 1n1and area. ATthough the South Paranaque River and the ‘Zapote

| -R1ver are. both des1gnated the water bod1es “of CTass “C“ the

concentrat1on of BOD of the South Paranaque River is about 30-40 mgli,
and 1t is. higher than the cr1ter1a of Class “C"‘“ Though the vaTues of
BOD in the dry season are higher than those of - the rainy season, the
_d1fference is not 50 big. : SRR |
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2.3.2 Water Quality in Drainage Channel

.Hater QUa]?ty Survey

Esteros and creeks in Hetro Mani]a have contributed to drain the
inland water to. rivers and Manila Bay, and to -reduce. flood damage,
‘especially in the h1gh populated Tow land areas. However, those are now
heavily po]luted by domestic and industrial. waste water and a11 sorts of
garbage. :

_ Since no water qual1ty m0n1t0r1ng has been conducted 1n estero and
creeks, there are no ava1]able data related to the: water qual1ty of_
estero and . creeks. Therefore a water sampling and water qua11ty :
ana]ys1s in esteros and creeks in Metro Manila were: conducted twice by :

the Study Team.

The first samp11ng and analysis was carried out on: February 16
1988 during the dry season, and the second on September 27 1988 during
_ The f0110w1ng 12 sampl1ng sites were se]ected to
grasp the existing water qua?1ty conthions.' The analysis of the
samp]es were conducted by the laboratory of- LLDA - The water qua11ty
items are Water Temparature, PH, Turbidity, Electric Cenductivity,
Suspended’ Sol1ds, DO and BOD, The 10cat1on of samp11ng sites is shown
on Fig. 8-2-3. oo ! ;

the rainy season.

Sampling Site

St

1
St. 2 C.M. Recto L ~ Magdalena, |
~'St. 3 P. Casal Ext. San Miguel,
St. 4 Legarda Sampaloc,
St. 5 R. Magsaysay Valencia,

. St. 6 Paz Mendoza Guanzon . _Concordia, |
St. 7 M. Roxas | Santa Clara, =

St. 8 Quirino : . Paco,

St. 9 South Superh1ghway Mdketi,g_ e
St.10 Buendia Tripa de Gallina,
St.11 EDSA ~ Tripa de Gallina,
St.12 Blumentritt Aglipay,

C.M. Rectd.
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Water Quality Conditions

- The results of the water quality invest1gation are shown in
Table 8-2-3 and Fig. 8-2-4, The water quality of estero and creeks is
quite dtfferent in- the rainy season .and the dry season.a In the-: ra1ny
season,: ‘the mean concentration of BOD in estero is about 13 mgii, which
is lower.: than .that of -the Pasig River. . On the other hand, heavi]y
polluted conditions, the mean concentration of BOD is about 70 mg/1, can
'bé found during the dry season, especially Estero de Binondo, Esterc de
__Magdalena, Estero de Lazalo, Estero de valencia, Estero de Concordia,
Estero de Pandacan, Estero de Paco and Estero Tripa de Gallina. mainly
due to d1m1n15h1ng flash out and dilution effects of polluted water in
estero.

2. 3 3 water Quaiity in the Laguna Lake

The Laguna Lake is'a shallow average water depth is about 3'm,. and
nnﬂed1etely 1n?and Yake from Metro Manila.” "It serves as a natural
.detent1on reservotr ‘for discharges from Pasig R1ver Marikina River and
the surround?ng tr1butar1es of the lake. At present, the iake is ma1n1y
"used for f1shery, nav1gat1on and Timited 1rragation. The water from the
?lake runs through the only one outtet named Naplndan Rlver.

The Nap1ndan Hydraulic Control Structure (ﬂHCS) must  be mentioned'
as one of notable th1ngs retated to the water quatity of the Lake._ NHCS
:15 located on the Nap1ndan R1ver Just upstream of the Marikina-Napindan
'gunction essent1al1y for protect1on of lake water qual1ty, nav1gat1on
:and flood controi B ’ ' : SRR

The LLBA is undertak1ng water . qualtty monitor1ng program at 4
_'mon1tor1ng stattons on the Lake. The water- quallty data of recent 6
© yedrs are-shown on Table‘é 2'4.- The - current lake water qual1ty is
rather clean conditions with h1gh concentration of Lo (7 -8 mgll) and 1ow
of BOD {2-3 mg/1), andit> complies with the designated criteria of
Class “C", ' ' ’
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2.4 Water Use and Watershed Reserve

- The water of the Mar1k1na River was. used for domestic water supply
by the Metropolitan Waterworks and Sewerage System {MWSS) from:the Wawa
Dam “through. the Montalban Aqueduct, Marikina- Pumping Station No. 1 and
No. 2 to the Batara Treatment Plant. These were abandoned, however, and
there are no other water use in the Pasig-Marikina river system.. -

At bfe5ent there is only one waterShed reéerve 1n the study area;
namely, the Marikina watershed reserve.' This covers an .area of about

27 .250. 22 ha and is cons1dered a significant reserve for Metro Man11a o

because of its functions as aquifer recharge and erosion protection.- _

2.5 Fauna ahd Flora

Since the study area is w1de]y covered by residential, commerc1a?
and agr1cu1tura1 areas, it has rather poor w11d11fe conditions."The
natura] vegetatlon which consists of the primary and secondary forests
is mainiy d15tr1buted in the mountainous areas such as the uppermost
part of:_the Mar1kina watershed area. . However, the contlnuous
deterioratioh of forests_ due ,to_ 1ogging operat1ons and shifting:
cultivation, as well as the growing human settlement, has changed the
forest lands to the grassiahds which are commonly dominated by “Cogon“'
(Imperata cy11ndr1ca) -and *Talahib" . (Saccharum Spontaneoum)

In genera] fauna depend on a cond1t1on of flora. Therefore, the
study area also has very poor- animal Yife. At present any endangered
species and sc1ent1f1ca11y important 1ndlgenous species are not reported
yvet. Moreover, the water qua11ty poliution in the major river channels
accelarates the degradat1on of aquatic animals. _ :

2 6 Aesthetlc and Academic Potentia] Spots

2:6.1 Historical and Archae]og1ca1 Potent1a1 Spots

Metro Manila is rich in hiStnricaI heritdge. 1t can'be'saidrfhét
the history of Manila is the history of the Philippines. ‘Manila was a
Malay settlement trading with Chinese and Annamese junks when its
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documented h1story began in the twelfth century. . However, Manila has
led a far from placid existence. After Legazp1s"_conquest it was
assaulted by a success1on of Chinese warlords, Dutch ‘and Portuguese
'fleets and a British occupation force. It was. occupied by the Japanese
in 1942 and retaken by the United States force in 1945,

The fol?owing have been’ declared by the Naticna} ‘Museum as
archaeological sites in the Study area. ' '

_4"Nap1ndan Taguig, Rizal
= VSideroad Bakery, Tagulg
- _Bagong Bayan Taguig
,'-j-Bicutan Taguig, Rizal
- Mario Santos Property, Sta Ana, Taytay, ‘Rizal

216”2h'Toﬁrism;Spdts-"'

Metro Manila ‘also- has notable tourist attractions. .. There  are
famous tourism spots in- the Ph111pp1nes, including the old churches and
a lot of dome5t1c and foreign tourists visit there. The following are
the maJor tourism spots in Metro Manila. ' '

:'t+; Amer1can Cemetery
= .Malacanang Palace -
R Nayong P1i1p1no
- :Riza} Park _ _
- Cuitural Center Comp1ex
- Manila Zoo}qgjcal Gardens
.~ Paco Park ‘
e eQu1apo S
. - Avenida Carmedo ST
-'..5:,“ESC‘0_1ta -
'~ Chinatown
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2.7 Economic Activites
2.7.1 Forestry

In the study area, no forestry act?vities are now conducted. Hhile, 1n
the uppermost areas of _the Mar1k1na_ River, there is “the Marikina
watershed  reserve, . which ‘covers an area of about 27,250.22 ha, and_
several reforestation programs have been carried out by the Bureau of
Forest Development (BFD).

2.7.2 Fishery

Fishery activities can be found in Manila Bay. and the Laguna Laké,
The most predominant Fishery activity is tunductgd”ihfthe;LaQUna Lake.
The lake is now more popularly known for its fishpens, and which hds
become an industry w1th1n a span of 10 years: from its introduct1on in
1971. The high product1v1ty levels per. - upit. area compared to the
conventibnal brackishwater culture in the country make ~the fish culture
in pens a unique ‘and highly prof1tabie fish farming operat1on in the
area, - ' ' SR :

The fishery of the lake. ié'the m0st ihpdffanf'eédndmic activity,
which provides food and 11ve11hood of f1shermen and -thier: fami]iesl
around the lake. Fish catches on the - lake . consist of . T1Tap1a and
Milkfish which represent about 80 % of the f1sh_harvestsr_(Refer to .
Table 8-2-5.) ‘ : SRR

2.7.3 Mining

Mining activities in the study area are ma1n1y conducted in the
watershed area of the Marikina River, and there are no mlnzng activities
in Metro Manila. Principal mineral resources are aggregate and
construction materials, chert, iron, copper and gold. TN
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2.7.4. Intand Navigation

In Metro Manila, thereAare 4 major ports; namely, North Harbor,
Pasig River, South Harbor and the Manila International Port. Among
them, North Harbor and Pasig'River contribute to domestic shipping and
the others to foreign shipping activites. As for inland navigation in
the study area, one of the most important routes is the line from the
Manila Bay to the Laguna Lake through the Pasig River and the Napindan
River. A lot of boats and barges pass through NHCS to transport oit,
fadtory products and comodities. Other river channels are not generally
used for water transportation, however, the Malabon-Navotas River is
also important to navigation because of the many fish landing places and
shipyards.

2.8 Cultural Minorities and Squatters

In the study area, which is almost highly urbanized, no settled
areas of cultural minorities and tribes are found  even 1in the
surrounding area of the proposed Marikina Dam.

Metro Manila is 'present]y industrialized and urbanized offering
high employment opportunities resulting to a population increase in the
past decade from 3.97 million in 1970 to 4.97 million in 1975 to
5.93 mittion in 1980, with. an annual average increase rate of 4.61%
during the first half decade (1970-1975) to 3.58% during the second.
Squatter settlements grew up rapidly within the Metro Manila area. They
were occupying both government owned and private land. Most of them are
located in and around riverbanks and esteros. ' '

The government declared about 245 prbclaimed areas fér priority
development to uplift the way of living of those barangays considered as
depressed areas. Bistribution of depressed areas are shown in
Fig. 8-2-5.
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2.9 Public Health

According to the data from the Department of Héalth, gastro-
enteritis continues to be the number one cause of morb1d1ty and
morta1ity in the stUdy area. As for the water-born parasitic diseases,
schistosomias1s is non- ~existent in the study area because of the absence'
of the 1ntermediate host, 0ncome1an1a quadras1. However, nm]aria Is
sti11 found 1n this area though the 1ncidences “have decl!ned. So, '
several ma]aria control programs are conducted to effectively elim?nate
the dtsease ’ '

3. ENVIRONMENTAL IMPACT ASSESSMENT_(EIAj QF;THE_PROJECT
3.1 Methodology of EIA

To attain the obiectives mentioned in - Section 1 screening and
scoping approach and checklist method are app11ed in th1s Environmenta1'
Study. Checklist method 13 a very useful: in1tiai tool in recogn1zing
and identify1ng the" 1mpacts and also for evajuatuon of 1mpacts_based.on
the. desériptidn of magnitude or significance of the :impéCts; ~These
methods. also comply with the gu1de11nes prepared by the Government of
the Ph111pp1nes (GOP) o o S

' Items of Check11st are selected by the Study Team taking into
cons1derat1on of the features of the Progect and the guidelines prepared-
by the GGP and ADB. . (See Table 8-3-1. ) ' o

3.2 Result nf:EIA for the Master Plan
2 3.2.1 'River F1ood Controf Horks

The. resu]t of EIA for the river. flnod control works ‘is- summar1zed
in Table 8-3-2. L SR

'(1) Pas1g Marikina R1ver

The river flood control works in the . Pasig -Marikina River consist:
of river improvement works, Marikina Control Gate Structure (MCGS) and -
Marikina Dam. As for the river 1mprovemen; works, “two environmental
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‘effects such as aesthettcs ~and landscape, and prevent1on of
accessibiiity are expected to be caused mainly by construct1on of
parapet wai!s._ However, the s1gn1ficance of these impacts is considered
Tow because. the proposed 1mprovement works would be limited on]y to

reconstruction works to retain the ortginel functions of the existing
'structdres and facilities. Moreover, the works such as revetment and
bank reconstruction would contribute to provide more preferable scenery
of ‘Metro Manila 'by -improving the 1andscape direct]y and by 1mpar1ng
=_dra1nage 1nd1rectly.

. The major expected environmenta1 problems caUSEd,:by MCGS are
impairment of navigation and inundation of land. At-preseht however;
nav1gation boats can be seldom found around the construction site.
Also, ‘the gate is usually opened and it ‘is- closed only durirg the
floodtng pertod. Hh11e by using the orxglnai flood contrel capacity of '
the Mangahan FIoodway by ‘the constructaon of 'MCGS, the water Tevel: of
the Laguna Lake wou]d rise By only 15 cm ‘even when ‘the design dlscharge
.w1th a 100-year return per1od flows dowr. ' On the other hand,  the
Mangahan FIoodway ‘and the tmprovement ‘works for the Nap1ndan channe1
would contrtbute to reduce “the’ lake water stage by 35 om in case of’ a
40- year return per1od of the Laguna Lake water stage. ' '

As for water qualtty,-no drast1c change 15 expected because the
gate wou]d be normally opened both in the dry season and the rainy
season. Therefore serious-effects may not be expected from MCGS.

The Martkina Dam is expected to have relatively s1gn1fwcant impacts
to the env1ronment compared wtth other fTood contro] works. Problems
-re]ated to resett]ement and 1and acqu1sit10n ‘'should be noted because

more than 600 famxties need to he resettled. - . Thus, the proper .

resett?ement and : compensat1on program should be prepared for the peop!e
to be affected.

. Accordlng to the exist1ng 5011 eros1on map prepared by the National
-Water Resources Counctl in 1983 the catchment area of the dam is widety-
covered by moderate sheet eroS1on area (where 25 50% of or1g1na} surface
s0il 1is eroded) and by no sheet er051on area. However, the ex15t1ngi
“river -channe}s' are under stable condition and: the. concentration. of
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suspended solids (S8S) during Uctober to December in 1953, attached at
that report is only 146 mg/1 in average at Hawa Dam, “and the proposed

dam in this Project has the singie purpose of f]ood control. Therefore,

sign1ficant effects may not be considered. As for the erosion prob!ems-
during constrﬁctioh stage, 1t could ‘be reduced by taking proper

construct1on methods and facilities. :

© . A3 for water quality_issues such_as eutrophication and prolonging
turbidity, the dam may not cause serious environmental ‘impacts beoauSe
it has a small storage volume and has very ISHort 'retention period
(storage volume/annual 1nflow), and water would be stored only 1n the
ftood1ng per1od. '

(2) Other Rivers

Since the project area for river flood contro] works are !ocated 1n'
the highiy_ urbanized area, evacuat1on and rep!acement 1ssues are |
expected by the proposed . works. Although this type of reptacement
usually does not accompany with the problems re]ated to earning
activities or. economic act1v1t1es, evacuation of the peop]e who - 11ve
atong the r1vers, might be- squatters, is a very sens1t1ve matter 1n the
Ph111pp1nes. Therefore, careful attent1on should be patd to cope with
this preblem. In- general, no s1gn1f1cant effects could be cons1dered by
the implementation of fliood control works except for evacuation
problems. R S ' ' |

3.2.2 Drainage Improvement Works

The result of EIA for the dra1nage improvement works is’ summarized'_
in Tablea33. s B

Evacuation is the most significant problem for almost all drainage
1mpr0vement works for the same reasons as the river flood contro] works.'
Impa1rment of nav1gat1on woutd also be expected by the works of rlng'

_dike and 1akeshore d:ke. S1nce there are many shipyards and 1and1ng S

places in the Malabon Navotas aree, ensur1ng the nav1gat1on routes and
the landmng p]aces of f1shery products is very 1mportant._:_: S

The - construction“'of iakeshore dike along the Laguna Lake may
obstruct the accessibi?ity of the local peop]e who catch fish or sme!l
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shellfish. Also, since the Laguna Lake is one of the tourism spots
which has beautiful scenery in the Philippines, proper design should be
taken to avoid drastic change of the natural landscape of the laguna
Lake.

The water quality of BOD in the drainage channel is about 12.6 mg/
in average in the rainy season. This value is lower than those of
average BOD concentration of all major rivers to which the flood water
would be drained in the rainy season {refer to Table 8-3-4). Poliution
load of BOD is also expected gquite small compared with the ltoad in the
major rivers because of the great difference of the volume of water
flow.

The ‘water quality of the drainage channel of Malabon-Nabotas may
deteriorated mainly due to obstruction of water flow by installation of
flood control gates. However, the gates would be normally opened and
be closed only during flooding period, so the impact can be considered
tentative, Therefore, serious water quality deterioration may not be
caused by discharging from the drainage channel.

3.3 Result of EIA for the Priority Projects
The following projects are selected as the priority projects:
- Drainage improvement of East and West of Mangahan;

- Drainage 1mprbvemént of Malabon-Navotas area; and

- River improvement of the Pasig-Marikina downstream of Mangahan
(excluding San Juan River).

Since the several environmental effects which are expected to be
caused by the priority projects mentioned above were identified through
the initial EIA in the previous section, more detailed consideration is
carried out hereunder.. ‘
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3.3.1 Draioage Improvement in East and West ofiMangahan f

Construction of the proposed lakeshore dike may decrease by about
1.5% the surface area Of Laguna Lake. The water vo1ume of this
decreased area corresponds to_only'o.a_cm over . the surface.water Tevel
at EL 12.5 m. Thus, the effect of this impact is not considered
significant. Moreover, the improvement of the_NapindahiRiver is planned
to be implemehted simaltaeeou$1y,_so_rising'of theelake water level
cou]dibe_reduced_eariier.eompared with the condition of without the
project. ' ' L

"As for the other problems, the significance of 1mpacts canr'be
reduced by tak1ng countermeasures such as 1nste11atton of gates to the
-exlstlng major nav1gat1on routes,. m1n1m1zing the dike - he1ght and
attachment of gentie: slope to the dike, and preparation of well p1anned_

“resettiement -and_ evacuat1en programs..e, Therefore, _:no eruciel
env1ronmental prob1em may be. caused by the proposed dra1nage 1mprovement
in East and Hest of Mangahan. ‘Movever, it is conSIdered that no further
environmental study would be necessary.

3.3.2 Dra1nage Improvement in Ma?abon Navotas

The maJOr-*enV1ronmental prob]ems wh1ch may be caused by the
prdposed:‘drainage" improvement in ‘Malabon- Nabotas are,.1mpa1rment of
navigation, evacuation and water quality3deter101ation._ o

In the Malabon- Navotas area, nav1gat1on is very 1mportant, so the
gates are planned to be located apart. from. the ex1st1ng me;or shipyards"
to avoid the impairment of navxgat1on. Moreover, navigation locks are
installed to the .gate structure. - Therefore, no serious effects are
considered by_the works. ' : Lo

| EveCUat1on 1ssues may be caused by channel 1mprovement and
construet1en of r1ng dike because there are severel'settlement areas_
along the ex1st1ng river. channels. Thus, a weTT ~-planned resettlement
program should be prepared.

A mentioned_in_the-previoue'section; water quel1tyfdeterjoretion
due to the reduction of capacity of 1nflow and outflow of river flow may
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not be significant becausé of the gate operation which would be open,
~except in the flooding period. '3Therefore, no crucial environmental
problems related to=the-proposéd works are expected.

3.3.3 Pasig«Marikina River

The major components of the . proposed flood control works 1n the
Pasig-Marikina River are the river improvement works such as ‘excavation, -
revetment and parapet wall, and the Marikina, Control Gate Structure

'(MCGS) - The Marikina Dam which 15"expectéd to - cause re]at1ve!y
51gn1f1cant effects on the environment is not included in this priority-
'project, C : o _

As a?keady'mehtionéd in the previous section, no significant affe;t'
“would be caused by the’ proposed works of both the river imbrovemEnt and
" the MCGS. Therefdre, 1t is® cons1dered ‘that the proposed priority
_ project would not cause seraous env1ronmenta1 effects. :

4. CONCLUSION

Through the. EIA for the Project, it can be cqnc!uded' that :ho o
serious environmental effect is ekpécted'and'the proposed Master Plan
and the pr1or1ty progects may be’ acceptabie frcm the v1ewpo1nt of
env1ronment. : '
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Table 8-2-1(1/5)} ~WATER QUALITY IN MAJOR RIVER.CHANNELS

Turbidity DSS DO BOD

: Hater Temp. .
Y .
sar S WL (NTU)_. (ng/1)  (mg/1)  (mg/V)
PASIG RIVER (PS) - o - '
pPs-1 Bambang
1982  29.0 7.5 88 3,206 4.6 9.4
1983 2.0 7.6 118 1,081 3.1 9.6
1984 . 7.5 49 . 453 . 2.6 9.8
1985 " 30.0 7.4 48 ' 368 - 16.8 -
1985 - 7.4 15 5,263 - 10.0
1987 29,0 7.3 - - 3.6 23.4
Mean . 29.3 7.5 64 2,074 3.5 13.2
=PS-2 Guada!uge .
1982 . 29.0 7.5 112 3,023 3.6 12.4
1983 26.0 7.5 67 - 2,086 0.0 40.4
1084 L 7.2 48 a7 0.6 . 18:3
1985 300 7.3 44 812 - 16.0
1986 . - 7.5 17 . 5,010 e 11.3
1987 26.0 7.3 - S 34 22.6
Mean © 29.3 7.4 58 2,450 . 1.9 20.2
PS§-3 Lambingan
1982 ©29.9 7.8 102 3,276 3.2 10.5
1083 . 29.0 ‘7.6 50 4,891 . 0.6 36.4
1984 - 7.3 - 54 1,026 0.5 36.6
1985 30,0 7.4 46 . 343 . - 14.8 .
11986 . S 7.5 12 6,913 s 11.3
1987 20.0 - 7.3 - SRR 2.5 25.0
Mean 29.3 7.5 53 . . 3,280 - 1.7 22.4
PS-4_Jones- - N
1982 . 28.0 - 7.8 . 156 6,141 1.4 20.2
1983 " 29.0 7.6 - 53 14,754 0.0 6.4
1984 S 7.2 30 4,624 0.5 35.3
. 1985 ©.30.0 - 7.3 41 5,642 . - 34.8
1986 i i 7.6 15 9,253 . - 4.7
1087 0 -29.0 7.5 - S 0.9 31.0
7.5 5¢ 8,083 0.7 28.7

Maan '.29f3
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Tabte 8-2-1(2/5)- - WATER QUALITY IN MAJOR RIVER CHARNELS

Yoar Water Temp. Turbldity PSS - DO BOD -
(°C) . SN ¢ 11) (ng/1)__ (ma/1) __(ma/1)

SAN JUAN RIVER (1)

S1-1 Congressional

1982 30.0

- 7.6 29 213, 3.8 16.0

1983 28.0 7.5 101 o250 . 1.1 33.7
1984 28.0. . 8.3 27 268 0.0 e
1985 28.0 7.6 19 . 22 3.3 49.4
1986 - 29.0 7.5 21 - 303 o 50.7-
1987 30.0 7.5 - - 37 361
‘Mean 28.8 7.7 39 . 249 2.4 37.2
$J-2 Darfo Creek _

1982 30.0 . 7.3 8 46 . 0.4 - 66.5
1983 29.0 7.4 113 00 371 0 37.6
1984 28.0 8.1 56 - 340 0.0 .=
1985 '29.0 7.4 43 . 242 2.3 85.0
1986 29.0 7.2 25 : 260 - - 38.0
1987 30.0 7.3 - e 2.3 1214
Mean 292 7.5 63 332 1.2 69.6
'§J-3__Quezon Boulevard

1982 31.0 © 7.5 89 300 - 0.0 . 59.0
1983 28.0 7.5 134 ‘4 0.0 566
1984 28,0 7.4 &8 ©.o3100 - 0.0 -
1985 29,0 7.4 33 - 257 0.9 652
1986 - 29,0 7.5 20 257 - 69.7
1987, 29.0 7.3 L= - . 2.7 . 95.8
Mean. 29.0 7.4 65 288 0.7  69.2
S3-4_Sanchez

1982 30.0 . 7.5 51. - .32 . 0.0 - 5B.9
1983 29.0 7.4 71 418 - 0.0 54.4
1984 28.0 7.6 - 88 345 0.0 o3
1985 29.0 7.5 25 270 0.3 58.3
1986 29,0 7.6 . 19 . . 283 .- 66.7
1987 9.0 7.4 - - 7 1.0 - 540
Mean 29.0 & 7.5 51 338 . 0.3 58.5
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Table 8-2-1(3/8)  WATER QUALITY IN MAJOR RIVER CHANNELS

Turbidity D3S Do BOD

Hater Temp.

Year H

(ee) P (NTU) (mg/1) __(ma/1) _ (mg/1)
MARIKINA RIVER (MK)
MK-1 Montalban
1982 28.0 7.8 56 227 9.1 1.2
1983 29.0 8.3 21 191 9.9 1.8
1984 29.0 8.1 35 164 6.0 1.7
1985 28.0 7.9 18 180 9.3 2.3
1986 28.0 7.9 74 235 6.3 3.6
1987 29.0 8.2 - - 8.8 2.3
Mean 28.5 8.0 41 199 8.2 2.2
MX-2 Rosario
1882 28.0 8.1 75 ’ 294 5.3 i0.2
1983 30.0 7.7 28 334 1.5 19.8
1984 31.0 7.4 71 226 1.7 10.}
1985 30.0 7.6 14 500 8.0 21.0
1986 28.0 7.7 73 215 2.6 13.0
1987 29.0 7.6 - - 1.8 22.0
Mean 29.3 7.7 52 314 2.2 16.0
MK-3 Vargas
1982 28.0 7.9 37 412 4.0 15.7
1983 28.0 8.0 33 574 1.9 19.0
1984 33.Q 6.2 189 300 2.0 19.1
1985 30.0 7.6 21 417 0.0 25.0
1986 - ‘8.0 12 3,300 0.0 20.0
1987 29.0 7.5 - - 1.6 28.4
Mean 29.8 7.5 58 1,001 1.6 21.2
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Table 8-2-1(4/5) WATER QUALITY IN MAJOR RIVER CHANNELS

BOD

Year Water Temp. oH Turbidity DSS Do

{26 . {NTU) (mg1) _(mg/1) = (ma/1)
MALABON-TULLAHAN RIVER (MT)
MT-1 Gulod
1982 30.0 7.8 63 225 6.9  10.3
1983 29.0 7.6 264 348 3.2 9.2
1984 - 7.5 21 195 1.6 24.0
1985 29.0 7.7 65 2,278 5.3. 13.6
11986 29.0 7.3 - - 245 4.5 15,5
.1987 29.0 7.5 - ~ 3.8 29.9
Moan 29.2 7.8 103 658 4.2 20.4°
MTQZ North Egcpressm :
1982 30.0 7.6 49 280 1.9 . 42,0
1983 29.0 7.1 71 - 398 0.6 . 815
1984 - 7.2 A8 303 - 0.0 22.0
1985 S 290 . 7.4 29 253 - 1.1 49.2
1986 . 29.0 7.6 - 207 0.0 69.3 -
1987 29.0 7.0 - - 1.2 117.2
Mean 29.2 7.3 74 288 0.8  60.2
MT-3 MacArthﬁr Highway
1982 30.0 7.2 43 705 . 0,5 - 9.5
1983 30.0 7.2 126 1,773 0.3 55.9
1984 . - 7.2 69 1,650 0.00 . 90.0 -
1985 ..29:0 7.2 35 378 0.5 48.4
1986 29.0 7.7 - 838 0.0 4.5
1987 29.0 7.0 - = 0.0 13041
HMsan 29.4 7.3 68 1,081 0.2 77.6
MT-4 Qovernor Pascual : -
1982 32.0 7.9 58 5,000 21 423
1983 30.0 7.4 144 15,775 0.0  62.0:
1984 - 7.2 29 13,700 - 0.0 40.0.
1985 '29.0 7.3 - 37 8,168 0.5 39.0
1986 29.0 7.7 - 5,225 0.0 37.5
1987 - 29.0 7.4 - 4= L 473
Mean - 29.8 7.5 67 9,592 0.8 4.7
MI-5 Malabon _
1982 29.0 7.5 33 5,817 2.8 25.1
1983 © 29,0 7.5 86 30,100 0.0 26.3
1984 29.0 7.4 24 24,488 0.0 - 30.0
1985 - 7.3 34 11,477 2.5 28.7
1986 29.0 7.9 13 18,345 1.3 29.3
1987 - - - - - -
Mean  29.0 7.5° ‘38 18,245 1.3 27.9
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Table 8-2-1(5/5)

WATER QUALITY IN MAJOR RIVER CHANNELS

Year Water Temp. oH Turbidity DSS i) BOD
(°c) (NTU) (ma/1) __ (mg/1} _ (mg/1)

PARANAQUE-LAS PINAS (PL)

PL-1  Aurora Jramo

1982 31.0 7.5 49 4,282 0.0 46.0
1983 29.0 7.6 45 4,340 0.9 25.9
1984 28.0 8.1 20 1,500 0.0 -
19856 29.0 7.4 18 3,803 0.0 56.1
1986 29.0 7.4 17 815 1.0 32.8
1987 29.0 7.6 - - 0.0 54.7
Hean 29.2 7.6 30 2,948 0.4 43.1
PL-2 MIA Road

1982 30.0 7.7 50 10,806 4.5 24.4
1983 29.0 7.6 48 10,382 0.5 -31.0
- 1984 28.0 8.3 33 9,900 0.0 G
1985 30.0 7.4 22 5,066 0.0 37.7
1986 29.0 7.5 22 9,733 - 29.5
1987 29.0 7.6 - - 1.1 ‘47.8
Mean 29.2 7.7 35 9,177 1.2 34.1
PL-3 Paraflaque Bridge

1982 30.0 7.7 35 20,374 8.1 10.4
1983 30.0 7.7 34 27,178 4.1 9.1
1984 28.0 7.8 24 45,900 0.0 -
1985 30.0 7.4 17 21,671 i.5 23.5
1986 29.0 7.7 a8 16,688 - 13.7
1987 29.0 7.7 - - 4.3 12.3
Mean 20.3 7.7 34 - 26,562 3.6 13.8
Pi-4 Zapote Bridge

1982 28.0 7.7 135 21,495 1.6 16.0
1983 31.0 7.7 i71 22,452 3.6 12.2
1984 - - - - - -
1985 30.0 7.4 23 21,397 1.8 23.2
1986 28.0 . 7.9 100 16,105 2.8 8.1
1987 - - - - - -
Mean 29.5. 7.7 107.3 20,362 2.5 14.9

Source: Study by NPCC
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Table B-2-2 PARAMETERS OF WATER QUALITY CRITERIA -

Quality Paramater

Fresh Surface Hater

Class A B c B E
Color, Units 75 50 ~ 5D '

Temparature °C 30 kli} -3(e) 3(e)
Transparency () - (o) (c)

Dissotved Oxygen . 5 5. 5 ' 3 2
5-day BOD at 20°C 15 20

Total Dissolved Solids o 1,000 - 1,000

Total Sotids {a) o 2,000 . 2,000

pH 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.,5 5.0-9.0
Coliform, MPNIIOO md 5,000 1,000 5,000 . S .
Phenotic substances (a) 0.002 0. 02'}_

Remarks: 1. {(a) Hat%onal standars for Dr1nk1ng Water in the Philippines. )
(p) Shall not be present in concentration to cause deleterious or abnormal-

biotic growth..

" (¢) Secchi Disk shall be v1s1ble at a minimum depth of one. (1) meter.
{d) ~ Recommendad maximum concentration for 1rr1gating c!trus 15 0. 075 mg/R.
& (e)- Rise: 1n temperature

2. AII values are maximum permiss1ble axcept for DiSSOIVed Oxygen uhich is minimum

: permiss1ble

3. AN units in mglﬂ except those indicated.

4. Water usage and classification of frash'surfate water:

Classifications

‘Class AA

“~"Class A

.= Class D

- C]ass E

Class 8

Class €

est usag

For source of pub|1c Nater supply This class-is {ntended
primarity for water having watersheds which ‘are uninhablted
and otherwise protected and which require only ‘approved

‘disipfection in order to meet the National Standards for

Dr1nk1ng Water (NSDW) of the Phi!ippines.

For source of water supply that will raquire complete
treatment (coagutation, sedimentation, fiTtration and
disinfection) tn order to meet the NSDHW.

" Far primary contact recraation. -

For the prupagation and growth of fish and othar aquatic
I"BSOI..I rces )

_For agricuiture, 1rrigat10n, livastock watering and

industrial coo]1ng ‘and processing.

For nav1gationai use.

Source : Rules & Regulat1ons of the Nat1ona1 Poilut1on Control cOmmission (1978),
Section 69, Table 1 - MPCC Hater (uality Cr1tar1a (1978)

~ V1I1-25



	VII. ADMINISTRATIVE ORGANIZATION
	TABLES
	7-2-1 Legal and Administrative Framework on Flood Control, Flood Defense and Solid Waste Management
	7-2-2 Fund Allocation under DPWH on Flood Control in Metro Manila
	7-2-3 Fund Allocation under EOC of MMC on Infrastructure Projects Involving Drainage & Declogging Program (1985-1988)
	7-2-4 Structural and Solid Waste Problem on O&M for the Flood Control and Drainage Facilities in Metro Manila
	7-2-5 Present Function of Related Divisions in NCR for the Flood Control and Drainage Project
	7-2-6 Equipment List and Status under the Regional Equipment Service of NCR, DPWH (For the Month of June 1988)
	7-3-1 Composition of the Proposed Committee
	7-3-2 Composition of the Proposed Technical Working Group (TWG)
	7-3-3 Responsibility of Proposed Implementing Agencies
	7-3-4 Information/Data on O&M of Flood Control and Drainage Facilities Exchanged between DPWH-NCR and Other Related Agencies
	7-3-5 Staffing and Required Activity for Design and Construction of the Proposed Project
	7-3-6 Staffing and Required Activity for Operation and Maintenance of the Proposed Project

	FIGURES
	7-2-1 Organization Chart of the Department of Public Works and Highways
	7-2-2 Diagram of Present Administrative Setup for Waterways in Metro Manila
	7-2-3 Organizational Chart of the DPWH National Capital Region
	7-2-4 Administrative Diagram of Metro Manila Flood Control Facilities under DPWH
	7-2-5 Location Map of Engineering District Offices under the National Capital Region, DPWH
	7-2-6 Organization Chart of the Metropolitan Manila Commission
	7-3-1 Diagram of Proposed Organization of Flood Control and Drainage Project in Metro Manila
	7-3-2 Proposed Organizational Setup of Flood Control and Drainaga Activities in DPWH-NCR

	APPENDIX: FLOOD CONTROL AND FLOOD FORECASTING SYSTEM IN JAPAN
	TABLE OF CONTENTS
	1. LEGAL AND ADMINISTRATIVE FRAMEWORK
	2. FLOOD CONTROL AND FLOOD FORECASTING SYSTEM IN THE YODO RIVER
	2.1 General Description of the Yodo River
	2.2 Flood Control
	2.3 Flood Forecasting System

	TABLES
	7-A-1 Japanese Laws on River Administration
	7-A-2 Outline of Flood Forecasting and Flood Defense Warning in Japan
	7-A-3 Rivers Designated for Flood Forecasting in Japan
	7-A-4 Rivers Designated for Flood Defense Warning in Japan

	FIGURES
	7-A-1 Organization Chart of the Government of Japan
	7-A-2 Flow Chart of Flood Forecasting for the Yodo River
	7-A-3 Dissemination Network of Flood Defense Warning in the Yodo River Basin
	7-A-4 The Yodo River Basin
	7-A-5 Sectional View from the Yodo River to the Yamato River
	7-A-6 Organization Chart of the Ministry of Construction (MOC), Japan
	7-A-7 Organization Chart of the MOC Kinki Regional Construction Bureau and the Water Resources Development Public Corporation (WRDPC) Kansai Branch
	7-A-8 Schematic Diagram of Design High Water Discharge in the Yodo River System
	7-A-9 System Chart of Data Gathering and Processing
	7-A-10 Flow Chart of River Flow Control Activities


	VIII. ENVIRONMENTAL IMPACTS
	TABLE OF CONTENTS
	1. BASELINE OF THE ENVIRONMENTAL STUDY
	1.1 Objectives of the Environmental Study
	1.2 Guidelines for Environmental Impact Assessment in the Philippines

	2. DESCRIPTION OF THE ENVIRONMENT IN THE STUDY AREA
	2.1 Land Use
	2.2 Slope and Erosion
	2.3 Water Quality
	2.4 Water Use and Watershed Reserve
	2.5 Fauna and Flora
	2.6 Aesthetic and Academic Potential Spots
	2.7 Economic Activities
	2.8 Cultural Minorities and Squatters
	2.9 Public Health

	3. ENVIRONMENTAL IMPACT ASSESSMENT (EIA) OF THE PROJECT
	3.1 Methodology of EIA
	3.2 Result of EIA for the Master Plan
	3.2.1 River Flood Control Works
	3.2.2 Drainage Improvement Works

	3.3 Result of EIA for the Priority Projects
	3.3.1 Drainage Improvement in East and West of Mangahan
	3.3.2 Drainage Improvement in Malabon-Navotas
	3.3.3 Pasig-Marikina River


	4. CONCLUSION
	TABLES
	8-2-1 Water Quality in Major River Channels
	8-2-2 Parameters of Water Quality Criteria



