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ABS Acrylonitrile-Butadiene-Styrene T—t—x X (#5)
ACD Activated Carbon Deodorizer TG o i, R
ADB Asian Development Bank T VT BAFEERT
ADR Appropriate Discount Rate SRR GRS
AMSL Above Mean Sea Level B I
APEC Asia-Pacific Economic Cooperation T VT RIS i
ASEAN  Association of South-East Asian Nations W7 VT g EEA
ASP Activated Sludge Process &ML IE
B/C Benefit Cost Ratio e MELS
BIR Bureau of Internal Revenue W E AT
BOD Biochemical Oxygen Demand LW FRIIE R E R &
BOI Board of Investment wEZER
CA Concession Agreement artyva U HBE
CAPEX  Capital Expenditure R &

o . N FEENBETL LT & OB
CAR Certification Authorizing Registration 52 o MEFIRS i 00 2 AT SE
CAS Conventional Activated Sludge FEMETE MG s
CCA Climate Change Adaptation KGEZE B~ D
CEZ Cavite Economic Zone 71 BT RERIRRFE X
CIT Corporate Income Tax EANFTERL
CLUP Comprehensive Land Use Plan A B FH e
CMD Cubic Meter per Day N A— RV H
CNC Certificate of Non-Coverage LY FE E
CcCOoD Chemical Oxygen Demand L PRI R PR &
CPI Consumer Price Index HE A ta 5
CSO Combined Sewer Overflow R IR /K
CTS Contract to Sell FEHARFE
DBP Development Bank of Philippines 74 U B BASEELT
DCRA Debt and Capital Restructuring Agreement Al - RN

DENR Department of Environment and Natural Resources  Egii KIKNEIHA

DILG Department of Interior and Local Government W - 5 BOSE
DO Dissolved Oxygen yeal &

DOAS Deed of Absolute Sale 70 H AR

DOF Department of Finance WigsE

DOH Department of Health PRbEA

DPWH Department of Public Works and Highway AN IEERA
ECA Environmentally Critical Area B 5 e 5 ek
ECC Environmental Compliance Certificate BRI 5 7oAl 2
ECP Environmentally Critical Project Br 8 s R N 5
EDP Environmental Development Project BRETBRAFE FE
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EIA Environmental Impact Assessment Br B2 s AT
EIRR Economic Internal Rate of Return TRV H PR ER I 2 21
EIS Environmental Impact Statement BREERCER S
EMB Environmental Management Bureau BRELE PR
ESSF Environmental and Social Safeguards Framework — BRiEtha— 7 & — NHEHH A
FBAS Fixed-bed Biofilm Activated Sludge [ 7 S G ETE
FCDA Foreign Currency Differential Adjustment PAN N U B
FHSIS Field Health Service Information System A TREETEHR S AT A
FIRR Financial Internal Rate of Return BN BRI A% 52
F/S Feasibility Study T 4= T 4
FY Financial Year R
GDP Gross Domestic Product (= AR A E
GFls Government Financial Institutions BRT 4 % B
GHS Globally Harmonized System HHRFAFIS 2T A
HDD Holizontal Directional Drilling FHERKFE R L
HDPE High Density Polyethylene BEER) =F L
IEE Initial Environmental Examination I R B R A
IFC International Finance Corporation 5] S e /A
IMF International Monetary Fund ES|EStik=g %5
IP Investment Plan 2008-2037 Ete -]
ITTO International Tropical Timber Organization [ BR B A B R
JICA Japan International Cooperation Agency () EBE b e
JPY Japanese Yen HAH
LBP Land Bank of Philippines 74V ¥ L HERAT
LCC Life Cycle Cost FA T A7 )aX
LGU Local Government Unit SEWNERIEHEN
LWUA Local Water Utilities Administration 17 7K E At
MBR Membrane Bio Reactor N5y BETE PRV YETE
MBBR Moving Bed Biofilm Reactor FREEN S 2T A
MGB Mines and Geosciences Bureau P HER L2 )R
MLD Million Litter per Day mHERY v by
MP Master Plan ARG
- . Abha X T 407 A
MPIC Metro-Pacific Investment Corporation LN A
MPN Most Probable Number L
MWCI Manila Water Company, Inc. V=T U — & —Fh
MWSI Maynilad Water Service, Inc. ~A =7 v Nt
MWSS Metropolitan Waterworks and Sewerage System :i% 7 B L T AR
NEDA National Economic and Development Authority 7 4 VB E R B
NIPAS  National Integrated Protected Areas System [ ZEta A Or it i B2
NPCC National Pollution Control Commission NEBHIEZE S
NPV Net Present Value i BT e
NRW Non Revenue Water HEK
NSO National Statistics Office EZHE A
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0&M Operation and Maintenance SEHAHER S PR

oD Oxidation Ditch xR TF—vars g vFik
ODA Official Development Assistance WU A F 2B

OPEX Operating Expense Y

Philippine Atmospheric, Geophysical, and

PAGASA Astronomical Services Administration

PCU Platinum Cobalt Units

PEISS Philippine Environmental Impact Statement
System

PEZA Philippine Economic Zone Authority

PHP Philippine Peso

PM Permanent Magnet

PMU Project Management Unit

PNSDW  Philippine National Standards for Drinking Water

RPF Resettlement Policy Framework
P/S Pumping Station

PTF Pre-treated Trickling Filtration
PVC Polyvinyl Chloride

RA Republic Act

RO Regulatory Office

ROW Right of Way

SBR Sequencing Batch Reactor
SCADA  Supervisory Control and Data Acquisition
SDS Safety Data Sheet

SMR Self-monitoring Report

SS Suspended Solids

STF Sludge Treatment Facilities
STP Sewage Treatment Plant

TCA Transitional and Clarificatory Agreement
TCT Transfer Certificate of Title

TN Total Nitrogen

TOR Terms of Reference

TP Total Phosphorus

TSL Two Step Loan

TSS Total Suspended Solids

UN United Nations

uv Ultraviolet

VAT Value Added Tax

wWB World Bank

WTF Water Treatment Facilities
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1.1 FREOEE

~ =7 HAEIE. 74 U v HRE O EHE T
by, REROEFHO—>TH D, L TFAKE
= x (LLF, KP—ERLMES) X, v=
7 B A T KGE Bt &t (Metropolitan
Waterworks and Sewerage System; MWSS) (2 &
ST, NILFIHEEKE (Department of Public
Works and Highway ;DPWH) O&EBLO T, 1T
PITWAD, LL2RRn6, 1990 4RIz, EHHP
DRP—E AL BEBHZEIS L TRE B,
BAGBEESIEEZ L, 20710, K—
B A3 1997 I REAL S AU, P & BRI
Xy Siviz, ZoREARIE, ERReR At (IFC)
DXEDT, 7 4 UV EVBIFIZ L » T Thivz,
BUE, HXIIE, v =7 EHBE K - A ERE
BEFE (LU AFELITLS) OFRTHY |
YA=T Yy R —F—H—E 2t (A4 =T v Fth, I MWSD [Tk > TH—t
APTON TN D, KEKIBIZEWTE, ~=F U+ —F—t (v=F U+ —F—ttFE T
X MWCI) 2AMWSS LDty a VBO FICH—E 2 %24T- T 5,

K111 arvkyiaF—DHF—ERT Y7

REfbth, ~ =7 BWEOMRAKI—ERAEEET, B%THD, LNLRNEL, FAKE
WRIT, 2015 AERBFATH 14% IR, 1EFEAEDOFREENDL O FARIEL, bl L
RENIMELS . ROBECAKOKIRICHEH SN D, FARESELREORIIL, ~=T 5%
DILTKIBUNT I T VGG Z KT L TV D,

TAE~DIEENS DBERICH S L T~ A =7 v RERIX 2017 £ 5 2022 212 03T T
15D FKEFRELZITO) TETH D, ZNHD I HLO TF/KEBEHFENTTHOINS Las Pifias .
Imus 7, 3 & O Kawit BT X, KFHE ORISR TH 5,

EBR W S 88E (JICA) 11X, ~= 7 BHBE T K - AR dcE R 2 A
(2010.7-2011.7) (IZBWT, ¥4 =7 v NhIZ X » THIFE S 415 Parafaque-Las Pifias AT
KMD THKES AT LDT 4 —V YT 4 FHEEITo T,

JICA IX, ¥ 7= Parafiaque F7KiE B F 323 1F 2 HiiiEl) (2012.11-2012.12) 128\ T,
FROMEFRHEI IO THERENZREEFEDO 7 4 =P B T A PEDO L Ea—F L OH
BuaiT o0z, HHHEAOERMAEIT, BREMIMEFEZE (EDP) O FTEEMEIND
Parafiaque F/KJEY 2T LD 1 M2 U TRZLEN D,
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2015 £ 7 HIChAfE S NI I T —IZB W T, v A =T v NHIiE T /KLERY; O - HiE I
(ZBT D MO F/MUIZ T 5 5 B Bk 2R L7z,

AElD~ =Z EEHEO FAKE S AT AT 2 EHRINERE (LT, A 20
T, KEERY, HEMB X OHESRENT — X 2G50 EHRE2NET LI LIcL-> T, B
MOEEENERT D FAE Y AT LD A N EfaE kL, 8IS % L% f/IMe3 5
Tesh ~ =7 B OARPLIZ I S FTRE 72 FOFT RO 2 D U) 72 R AKALERE IR 238 N3 2 F6E
PENEER SN TS, ZHIT X - T, Paraflaque FAKES AT AL EED AF—LDE
it 2 Rt %,

AKMETIHEENTZT =X, vy =7 FOWEIRLIERE L > THEA SN D,

1.2 FAEOBW

= - N 2015 T
vA=T7y R, 2oty v R 1
YHENE S T, FAESE KR A 14%Th B,

2016 - FE TIZ 27%, 2021 £ T
I58%ICEIESEL LA EEL
LTCW5%, 4253 O F/KALELIG A H
RINDTETHDD, LHIEIL
DFENIT LY | EEEOER ITEEF
TELVEALTND,

Mz T, WL DD FAKES 1
Tl NOTHEDOIEIEIZL >
T, A=y RO BEOERRE~ORENH L < 2o TWD, FEFRMIC 2015 £
BT, FAKEEMERT14%ICE EE->T0ND,

K 121 v=9 v FFAEXEIE

PEIED F 72 IR, BHEg, RmEEm. NOBEOE WG To THEOH L X2
X2 HHEINBEMETH D,

AREOHIE, ERROEREBE LT, ~=7 EHE ORI IS /T HE e A 2 b
WMOTFKET T v ERELTCAH T a b LTHRRTLZETHD, KA T a itk
W, B TG 0%, BLRET ). BRGETE, W L OE# X b, T4 7Y
A7 NARNHMEAY v b, TAUy e EBITERTRT D,

iz, SMBEEE 2 B I ARERE SHIE A F— L bR T D,

1.3 FAEOHEH
APEOHPIL FFLOMEY TH D,
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E

o NIRMIIZRIT A M, KB, B,
A, BEZSEm, BB TR, B, BREES:
TR RBET 5T — & 38 L OMHFHIE

o XIGMUIZ IS T DL ATRE A T AKE BT
B2 TFKEVAT LD —ARARLT 4

« LCC %
© REBLUHRNEE
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A RE/RE B IHEEA X — L DEE

1.4  FAESXISR IR

ARFAAE Ot HIEE, X 1.4.1 OAERIZ AT X
NI =T HHEOFEXIKTH 5, xfGHskix

~ =7 HHCE ORI I L ONHIETAS & Cavite @
TETAT B D . AFRAE RO f i, =217

4 U Z LR, B S, dblc gy o

X 1.4.1 <=5 v FTFAEBREHE

PR Z Ta 7GRS 5, stGHigi, £%

i, TR, pEEEHE . RBEMHTE. BXUOAAEMKEEA TN,

~ =7 MEAREIL, KRR 2R, e, Adiugk, WiEhEx, BRieha s X
O St g% % DOfifipk & —EANFTRZ LIk TH 5, F7= Olongapo i Subic &+
J OY Batangas milZIE R KAEDHERED & 1V . Angeles 21X Clark [EFSZEHERH 5, B
S, RS L OEGERE Y AT A EHNICHEATHZ 2 TELTWD, £+

=T VWHEAEICIE, MRKEOEEE ¥ —03H D,

HARMFRROSA 3 KOS BREESbT, B 15 EB L 16 HilcTcEN TR T 5,

1.4.1 Las Pifias i
(1) M

Las Pifias /%, 1ExUI213 Las Piflas 11 (77 « U E°25&: Lungsod ng Las Pifas) & FEiXiL, 7
4 VECVEOERBEOT THD, 2010 FONOFAEICE S &, AOIE, 552573 AT
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Las Pifias (%, JLHCIC Parafiaque . (2 Muntinlupa . P35 X OVFE G Bacoor & #2 1L
THEY, AW~ =B R H 5, THOFZIIEEHTH Y | R O 1TpEE, LE
B LA O B BYIZHEH ST %, BIED B RHIEE AT, ~ = T8 IR,
Guadalupe R D 3 SO B 725,

(2)  HulgRrE

Las Pifias i, #J3,298.6 ~7 X —VDJELENHY . ~=T BHE D 6 [EORKEX X TH
%o PENTHUICNET D B2 5T 20 DT U HA BEGEST S 2 OOFESXIENH Y | 3
S 1L, ~=FBICET 2T ZHERE L. B 21X DT o H A & ik
T 5,

1.4.2 Imus 1
(1) M

Imus MiIXIERUCIZT 4 U B [H Cavite MNOMETH D, BiFOHIT BIGEN, 2012
7 H 30 HoFERKEZES, M ERUTZEE I 4172, 2010 400 Imus it 5 B IR (LGU)
Bl 2351232 & miE ORI, Cavite M OFH—f&iiIZ X5 S, 2010 F£D AN AFHAE T
1% 301,624 A Th 5,

<~ =T EHE NS 19km OGFTICH D Imus THIE, AL T D7 4 U B UM
MR T DHT 4 7T OBF O T TEH 5, 1896 49 H 3 HIZ Imus DFLL >, 1898 4
5 H 28 HIZ Alapan O¥WDMTOAL, AID 7 4 U B OFED Imus ITFI HET b
e, T74 U ECOEOHT ) & LTHILIL TS, Imus Tik ERE OB LR
B TIH Y | Imus FESL MR X, MSTEQ O ZBERMICHBLL TEBR LTS,

(2)  HulgRrE

Imus mil%. 6,470 ~27 #—/L (64.70 km?) DJEX%HiH ., Cavite M 1,427.06 km? DK
6.8% Cd 5, Cavite M DIFIFEFHFFHONEEATIX, L2 Kawit 35 L O Noveleta & 55t %
B2L. VI General Trias. |2 Bacoor i, 3 X O'EdIZ Dasmarifias 1723 5,

T, ~=702lkmFEIZH Y, ~=T BHBEOITBINLE L TWD, ~=7 HEE D
AR 72 R IZ A, Imus THIZ R~ =T BICBREIZE ENTRBY, K~=JE&IX. ™
lizd % Lipa HIZBIEST 520 ThH 5,

1.4.3 Kawit BT

Kawit FTOEfEIT 1,340 ~2 Z — /L (13.40 km?) T& ¥ . Cavite M 1,427.06 km? D% 1.0%
DILITH D,
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Kawit BT }X, Cavite /D JbIZfrE L TE Y . JkIT Cavite 7348 L O Bacoor 75, ¥ (Z Bacoor
HZBEL W5, EAIOERIZ Noveleta 283V . Imus HIZFEANCAIE L TS, ~=
T BB > 25 km OGETICH D . Bacoor & &% 2 T Cavite o> 5K 4km OFHTICAL
B35,

1.5 ~=IAEHBEOBER - #i5EHE
15.1 K&

74 VT, BEEERETH D, FAICKIE, BENELS, ZRTHDL, 7o
U EUVRRRICT (PAGASA) (kD7 4 U BV RER Yy EHEICT D L AR itk o
SEIE 1L H~4 AETHEZE, ROV OANRRTEL D247 LIZBLTWD, BEX

74V EVOREBER LOREICREREELZKFLTWD, KEDORKWR, MEL LOE
RKPBREICED b3 s, BEIVLES . Mindanao & & [Fl UHEEEIZ & 5 KSEHED
Marianas 33 &2 O Caroline /& O ik 53445, BROER IZALE F T

PAGASA DY A T A « H—F v « 27— a v AFLERERT — & 23|z,
AR I ORI A, ¥ 1.5.1 12757, X 1.5.1 1%, 1981 4£~2010 4FF TlTrosr S
N7 — & & IR ERE £ L DTV D,

RESIRIE 5 A, RIKKIRIX 1 A sk S, FHRIEIZ5 A2829.7°C 8L W1 A
78 25.7°C T 5, 30 ER-OEFEHEIEIL, 27.7°C Th 5, HBIBEDKRNHIZ4 AT
HY . EEEIZ 67% TH D, RHBENRFEWVAIX, 8 HBXW9 HThv ., FHfHIX
84% Td 5, 1981 4E~2010 4E £ TOH FHREE X, 78% Th 5,
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Hidh - PAGASA %A = A M —F v A5 —3 g o, FekIR - 1981~2010
15.1 AR ERI
~ =7 HHEICE T D EMBERIZ, 2200 mm TH Y | FFEHRIEIT 28.1°C TH D, i
FI, LA 4 AETTHY, FEVDHITINETH S, 1981 ~2010 FFE TDH
WHREIL 78% Th 5, REOFEHIL, 6 AH9HETTHY, lTo—E Ttk %z i
Ny




Zr Y ENH

7~7Z§%“%$EFZ</ T30 B IGHIRLE - HERHE H1E
A FAL— P SFE
# 151 ~v=7 5B DOXME (1971~2000)
A 1A 2 H 3H 44 5H 6H 7H 8H 94 10H 11H 12H iE

VAL =i = ]
P C 29.5 30.5 32.1 33.5 33.2 32.2 31.1 30.6 30.9 30.9 30.7 29.7 31.24

NZ A A JE © o
FERIRC (C°F) 26.5 27.2 28.5 29.9 30.0 29.2 28.5 28.1 28.2 28.2 27.1 26.2 28.13

PHRAR SR C
(°F) 18.5 20.8 25.9 26.2 26.7 26.2 25.8 255 255 255 249 23.9 24.62
PR & mm
(inch) 19.0 7.9 111 214 1652 2650 419.6 486.1 330.3 2709 129.3 754 2,.201.2

Hidlt : PAGASA: The Philippine Atmospheric, Geophysical, and Astronomical Services Administration

1.5.2 HiFZIRIL

~ = Z P EE B, BIRMOMBEEICH Y . SR AKED 10 A — ML OEEICALE L
T %, Bacoor, Kawit, Noveleta 3 & T8 Rosario %, FEFIZ HIAME <, Hvi & 1301
HEKEN D 0~2m TH 5, Quezon i [\ 7> > TIRAR EIRMA AR AN LN > TV D
WL CTH 5, BTOFMICADEIH Y . Marikina )13 L O West valley K& (23047 L <
W5,

4k Caloocan OHIFEITFERL 2 AELTH Y . 3%~18% DHIFH DB LD 7272 5 ML
RLEHIETH D, ZoMEIL, b L RHRORE TH Y . mEOER Iz -
TRMOFFIZEL L TV, &b @O E BT EEEAKE S 120m &<, Tala Estate
> Pangarap Ff2MLE L TV 5,

1.5.3 HHERME
(1) HE

~ =7 HEEE, ~=T LURIOEESTH D Quezon HixEH T, 16 DL 1 DDOETH
B> TW5, (M, T3, AR K OEEMIRLS LOAE®RE R L
TWnW5,

~ =7 HWEORIZIE, AT 4 U T LR, BT, dicdsor Yy o EicE A
v 7MITR S5, ~=7 1 I, KRB A2 @R (£, AR, 815 sk
BRABHEEBS L OB SR & — AR KR LM THD, F f:
Olongapo i Subic &3 X OF Batangas il IT K HEDHFHEN H Y . Angeles il
Clark EERZ22H1 & 5,

BOMIE, ERMEL L OSERB Y AT L BHNICRETH2Z 2 TFELTWD, £7-
~= 7@%%. X, HRKEOREE X —b 5,

(2 HUE

PRI ERBL R (MGB) 12X % &, <=7 B F I OV AR O MR LR HR IR o vE B
Yy, WEEMEE AR, Jen, . KEMELEB D bk D, ~ =7 EHRIE o SN o Hifiz
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%, XA, BERWEENOR DA 7 4 T4 MEGHRTH 5,

PO MR OB, BER L TRV ERES, /b, YL b, JB (ALAT f#E
) BROKWRHEREY (74 V)~V BIKE) DOlD, Tl ~=7 =AM
¥ KON Marikina Valley #fEFEFIZIR > THERE L TV 5, HEREMORE I X, ~=7 = AN
B O FEERIZ 31T % 50m 75 Marikina Hi5¢> 130m, Cainta-Pasig #1757 ™ 200m LAk
(2 M5

W77 2 —~JB BN TR HEREM O KER DB AKLA RTHDHEEZLN TN D,
#1100 A — PV OJE S D ALAT s 13, KB ZR= v 7n< v b, 2b Mea, B&
OBEIRE S TH S IV TV D, 7 1 U~ UEEIKCAE L. 1300m~2000m OJFE T, HUkL
DEEIREW . D DOINNT 7 A EEIKA | st K LA BEE TR S LTV %, ALAT
s &7 1 U~ BRI, Bulacan 2> B AEA~FETY, F D Cavite FF & CEIZES 5 BT
TTHEN—_J@EEHE L TV D,

1.5.4 7K
(1) 74U oKD

HEKITLZENE & BIFRREBAZ MR T 572 DICHBIIS U THHEN S, KE & #ErR:
T H7OIT, FRED 22 ORI U TKIEDHEZWET T o0 EmERH H, & 15212,
FAKEWRF - WHEAKROBITE LO%ET Lol E =T,

R 152 HRKLIRRE « BEKROBIEDHIH

i i

PRI K

FE AA Public Water Supply Class I. This class is intended primarily for waters having watersheds which
are uninhabited and otherwise protected and which require only approved disinfection in order to
meet the Philippine National Standards for Drinking Water  (PNSDW)

FE A Public Water Supply Class Il. For sources of water supply that will require complete treatment

(coagulation, sedimentation, filtration and disinfection) in order to meet the PNSDW

5¥E B Recreational Water Class I. For primary contact recreation such as bathing, swimming. skin diving,
etc. (particularly those designated for tourism purposes)

mHC 1) Fishery Water. For the propagation and growth of fish and other aquatic resources
2) Recreational Water Class Il (e.g.. boating, etc.)
3) Industrial Water Supply Class |  (For manufacturing processes after treatment)

7HD 1) For agriculture, irrigation, livestock watering, etc.
2)  Industrial Water Supply Class Il (e.g.. cooling, etc.)
3) Other inland waters, by their quality. belong to this classification

WK

S7HH SA 1) Waters suitable for the propagation, survival, and harvesting of shellfish for commercial
purposes
2) Tourist zones and national marine parks and reserves established under the Presidential
Proclamation No. 1801; existing laws and/or declared as such by appropriate government agencies
3) Coral reef parks and reserves designated by law and concerned authorities

7744 SB 1) Recreational Water Class I  (Areas regularly used by the public for bathing, swimming, skin
diving. etc.)
2) Fishery Water Class I  (Spawning areas for Chanos chanos or "Bangus"” and similar species)

%¥¥8 SC | 1) Recreational Water Class Il (e.g.. boating. etc.)
2) Fishery Water Class Il (Commercial and sustenance fishing)
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bor| Mgk
3) Marshes and/or mangrove areas declared as fish and wildlife sanctuaries
4y¥8 SD | 1) Industrial Water Supply Class Il (e.g.. cooling. etc.) ;
2) Other coastal and marine waters, by their quality, belong to this classification

Hi# : - DAO No. 1990 - 34, Revised Water Usage and Classification Water Quality Criteria Amending Section Nos.

@
1) i@

St G I O] ) DAL E 2 X 1.5.2 (ZR9, 72, E2W)I & F DX L OVNIoET, £ 1.5.3
VRS, SO RIT, A 1 IR T 5,

# 1.5.3 xSRI ON)I|DOFEE

Catchment Area (ha)
L Longest Length . . -
Main River (km) Number of Tributaries o — Catcment Area Inside
fty/Municipality Municipal Boundary (ha)
Parafiaque River 13.24 23 Las Pifias 582.98
Las Pifias River 13.38 16 Las Pifias 1,846.24
Zapote River 19.35 28 Las Pifias 878.03
Imus River 18.20 109 Imus 4,276.87
Kawit 145.66
San Juan River 18.01 79 Kawit 1,571.63
Imus 945.79
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2)  KE

# 154 B X UV155 1%, 2003 405 2015 FEIZEREE R (EMB) IZX > TR SN
XGk & ST DT =4V o ZRERERT, FHEAERICL D & TRTOJIDETF
f3% (DO) L /L3 2008 412 2003 4E7 b KIEIZHE L TWDH Z N b e v o7,
~ = ZBIRAIVGAT R TOW N, BRIERREIRE (DENR) EHEIZIB\W T, WAFHEHR
(DO) B L OAEMLFAERFERE (BOD) O & b EHEAZ L TR0,

# 1.5.4 RIEHIFIZIS T B ER)11D DO #EE

, ¥ DO (mg/L) 2015 EA# | BT BN

. Al Gk 2003 | 2006 | 2008 | 2015 REH =
NCR | Marikina Il C 3.1 2.2 2.6 N/A N Pasig JI
San Juan JI| C 2.4 1.1 1.9 5.0 N Pasig JI

Parafiaque JI| C 25 1.6 1.6 N/A REH Manila 7%

Pasig JI1 C 3.1 25 3.2 N/A REHE Manila 7%

IV-A | Imus )| C 3.0 47 4.1 5.3 REH Manila %

Ylang-Ylang )| C 45 5.1 4.0 47 REH Manila %

Rio Grande JI| C N/A N/A N/A 5.25 REt Manila %

Note: Blank means no available data. Dissolved oxygen is an indicator of how well the water can support aquatic
life. DO criteria standard is 5.0 mg/L  (minimum)  for Class ‘AA to C’ and 3.0 mg/L  (minimum) for
Class D.
Bold-faced number means that it failed to reach the criteria standard.
Hi# : : Compendium of Basic ENR Statistics for Operations and Management (Second Edition) (2000-2008) .
DENR (2011) . Annual Accomplishment Report of Manila Bay Unit CY 2015, Environmental
Management Bureau, DENR Compound

# 1.5.5 Summary of BOD Results for the Main Rivers

F#) BOD  (mg/L) e s 511/
o kg ZES 2003 | 2006 | 2008 | 2015 BRAEH B
NCR | Marikina ) C 18.2 15.0 18.2 N/A REHE Pasig !
San Juan I C 54.8 33.4 442 | 64.79 et Pasig JI|
Parafiaque )| C 42.0 41.0 38.2 | 60.23 NEHE Manila %
Pasig J!| C 10.7 13.6 20.5 N/A NEHE Manila %
IV-A | Imus JI| C 8.0 9.1 111 | 11.98 REHE Manila 7%
Ylang-Ylang )| C 24.4 8.7 63.76 | 119.31 TEH Manila 7%
Rio Grande J1| C N/A N/A N/A 7.43 TEH

Note: Blank means no available data. BOD criteria standard is 5.0 mg/L.  (maximum) for Class ‘A’ and ‘B’, 7.0
mg/L  (maximum) for Class ‘C’ and 10.0 mg/L  (maximum) for Class ‘D’.
Bold-faced number means that it failed to reach the criteria standard.
Hi# : : Compendium of Basic ENR Statistics for Operations and Management (Second Edition) (2000-2008) .
DENR (2011) . Annual Accomplishment Report of Manila Bay Unit CY 2015, Environmental
Management Bureau, DENR Compound
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(3) iE
XBHIROI BT 5~ =T EDOKEZH 156 (TR,
Hidl : : JICA Study Team based on the Annual Accomplishment Report of Manila Bay Unit CY 2015,
Environmental Management Bureau, DENR Compound
B 1.5.3 ¥ 7 NVEBEERT
F* 156 MBHIBOW OIZB T 5~=FBDKE
; S (mg/L)
S U b DO NH3 PO4 TSS NIz
IV-A Imus River C 8.33 1.31 1.00 18.07 42, 614.53
Ylang-Ylang River C 5.11 0.44 0.87 42.96 55, 024.15
Hi# ;2 JICA Study Team based on the Annual Accomplishment Report of Manila Bay Unit CY 2015,
Environmental Management Bureau, DENR Compound
Fo. RBHBROFEHOE—FITBIT L~ =FBOKEEZR 157 ITR-T,

Hi#: JICA Study Team based on the Annual Accomplishment Report of Manila Bay Unit CY 2015,
Environmental Management Bureau, DENR Compound

X 154 ¥ FVOEBEEFT
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# 157 HBHBOEBMOE—FIZBITE~=FBDOKE

wien | TomCem  emcdm oo
1 11244577 5725923 214 757

2 209011 1362 35 623 8.03

3 1907 63 903,39 6.30 8.05

4 58347 .75 3735362 629 7. 96

5 B3765.71 67527 53 6.34 3.00

5] 161558 103838 646 8.0

T 233565 1611 .42 6.52 8.1

a8 2987 58 1715.02 6.54 T.95

9 311.67 192 65 626 812

10 208.94 111.3%9 629 8.15
'i'g’gs:"s-g;‘ 1000 MPNMOOmL 200 MPMAM (0mL 5.0 mglL 6.58.5

Hid: JICA Study Team based on the Annual Accomplishment Report of Manila Bay Unit CY 2015,
Environmental Management Bureau, DENR Compound

SEREIX. DAO34 (77 A SB) ICXAHHIMEABZ T\Wb,

1.5.5 #LAKECEK

P~ =7 COBOERC L DHAKR~DEEIT /2, L LN D, K, JEkD, BX
OHERASA TN, ZTHETTAF v 7 T o TS0, KRB LV Marikina )15
WORBEDFARIC, BKBN OO CRAET D AREMER S D,

HRERTT (WB) 1%, X 155 12773 K912, BJE Ondoy IZ K-> CHI&EEZ SNDHRK
RAKGEE R LTiRK~ v T HAER LT,

Hi #i: Metro Manila Flood Management Master Plan  (2012) ,WB
X 1.5.5 &/ Ondoy iZ & 2 EKiZKIE

2008 4T JICA 25EhE L7 IZ L D & #KiE, Cavite DIKHIOBET THRA LTV 5,
1.5.6 |2, Cavite DUtAK N — K~ v 7% 7R7, Kawit BT & Imus T % & Cavite Dff
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FERISIR o T iilTA 25, oK Z2FFHICZ T VWHBTH 5 Z LRI TN D,

Hi#4: Provincial Disaster Risk Reduction and Management Plan 2011-2016,Cavite Province
B 15.6 Cavite MOBPANF— v 7

1.6 ABFHl

HSFE 2010 ICEAS X, v A =T v Fip SRESNZ AN 2% 1611077,
AR A, R 16.2 1257
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qT-1

ClyMunicipality Populaton Projection
(Hest Zone) wmwooowow ws | N | oa 0 m | mo owm m ow | W | W MM W | mw Wooow Ny | W w0 mWm W
Overall Q300 4068 05HIB  OMLA%| 9008|980 00800 05604) 02820] 0ULK 0L 0588 0800 070M| N NETI 0BT UMIAS| L4 (L5768 1300 1L304107| ILAdGA%0| 104993 1056890 LLAOTIAL  1LGGDOT
\CR SUBS% 8106 BASM ALY BAN  B4BEH 86050 S50 BB BEBAN  BUSIT BT G0MSH 0NN 0T 910 9B 08T IO QMMM SMUTM 9MRI0 O4BST B0 95T
Nanila LB LT LBLD  L4B0N9| 148013 LAToeu 1mdn 1009 10 LN LM LANM0| LAMIS| L4MAM L4106 LABI0  LAT90%| 1479083 L0 L4908 149068 L4TO06T| LATS06T  LATO0BT 1419086 LATB086
Quezon Ciy U076 1843 18828 106252 16R3248| LM 19688 196213 2004060 202071 2040242 2085%6| 2058( 208651 20711 21407 21980 21040 205029 216939 21956| 2104%8| 21043 21%B%1 22038 22688
Caloocan 15069 190 LS4 150084| L605469| 16099 168249 16000980 1698563 L7628l A7IO0 U794\ LTLEM| L7SL36  L7ELOR.  LTIOGRY  LTBOTRL| 1766883 170060 L8036 1GLLSGL| LGMAM3| LBUTOR0 18R 162256 Lg%
Halabon WSO W6 M WAL 3R] M B WE5| WA WS BW WAL BT BH  WE WM 0| W WOy WO BB WO MW B BB B0
Navotas BT MM BB BTH| B0 46 1% oM MOXD RIS MK MBMB| WG| Mee 00 M4 M| W WB MR 26K MM N6 MW WA e
Velnzuela W WS 6B 60| G80B| 63T 506 6,28 BT GRAN9 60| 6T DI GBI R 6| 0% 6660 GRS 60| QLUO) LI 6N G 6B
LasPifas RTINS ) 1 R ) 259 ke 62064 G 660 GOLOM| oMM 6% GBI TR05|  T8MS % TN AR TIH) AN TN THIB 30
Nakat BR O B B M| M| Al 40 a0 I MMl M3 M3B| MM MM M MY MG R MBI NI M| MBI OMI O M M3
Muninlupa Mo w0 e S| N8R9 S5 R4 MAUS| S H6W M SO SBSB|  BLYM ST W RN 06 U0 GAM  6N%|  GM0] ML B0 GMML B
Paraaque I8 GBI 6N 0| GeLe9| 6ne2 %178 T8 WA TR RAG|  TGM| TR LT TRE  RL| a8EM DI%T GG SR  GR%E| 9B M G0N KK
Pasay Cly BE WA WE W mB o Bm 350 WO WD WM WET B M| MW NEM W B W W W XM B R W BB W
CAVITE L2650 109 LI L0010 L33 18480 LA651| 1OB9% L5633 1506%6  LBMTL2| LEGAIG| LUOLGET  L7%30 LTILTN  LG0B06A| LedL(M 10097 L0 LO76T| 20173 20474 20MAL UM 2163
Bacoor W LS SRl 6LM8| GMIM| 663 80 TR TRET  BAS% TR TRM|  S0T0| RS M3® GRMS  BEN| MWW QAT W WEYL|  Re| LOOB LRGN LA L085TL
Caite iy 0GB %u % n%| oW a1 64 U6 oM wam gEL| o e g mEL O e gw g 9| 9% oE 9% 0% 9%
s i1 11 3 U545 Q53| A0S ML B0 MOT|  06M| K6 SUE S MM SN A ] I N/ Sk O W)
Kawi B BW o a®w N 0| U 9319 R /21X O N UV BV /A v . O VY R ¥. 1 10488 160 14R0) 16609 BB LOS6 W 1M
Noveleta usb e a4 Qa) e R1% 561 T 1 R K O N 1] nmo B N Bl Mgl B B T
Rosaro 0w oum 0 Y 095 88 878 8671 060 MR RNES| W62 MES  BElE MM BB B 0R WAL B0 R60] A0 BED G0 B0

City/Municipality Annual Growth Rate

(West Zone) 1990-1995 | 1995-2000 | 2000-2007 | 2007-2010 | 2010-2015 | 2015-2020 | 2020-2025 | 2025-2030 | 2030-2035 | 2035-2040

Overall 4.06% 1.28% 2.32% 1.27% 1.05% 1.05% 0.92% 0.62% 0.47%

NCR 3.73% 1.08% 2.12% 0.91% 0.88% 0.83% 0.69% 0.38% 0.22%

Manila 0.66% -0.98% 0.76% -0.14% -0.08% -0.02% 0.00% 0.00% 0.00%

Quezon City 3.57% 3.01% 3.48% 1.16% 1.32% 1.11% 0.90% 0.47% 0.25%

Caloocan 6.03% 2.85% 2.28% 2.60% 0.99% 0.97% 0.75% 0.34% 0.15%

Malabon 4.41% -0.50% 1.02% -0.96% -0.62% -0.11% -0.02% 0.00% 0.00% y}ﬂ}

Navotas 4.09% 0.12% 0.90% 0.51% 1.16% 0.88% 0.67% 0.27% 0.05%|

Valenzuela 5.14% 2.12% 2.29% 0.38% 1.21% 0.91% 0.70% 0.30% 0.09%| o

Las Pifias 6.81% 2.74% 1.71% 1.25% 1.51% 1.31% 1.09% 0.58% 0.36%| ™

Makati 1.33% -2.75% 0.69% -2.00% -0.80% -0.16% -0.03% -0.01% 0.00% 0.00% ﬁ

Muntinlupa 7.51% -1.05% 2.57% 0.51% 1.69% 1.39% 1.17% 0.75% 0.52%| U

Parafiaque 4.89% 2.83% 2.99% 2.09% 1.78% 1.66% 1.42% 0.89% 0.66% ﬁ

Pasay City 2.10% -2.78% 1.85% -0.89% -0.41% -0.08% -0.02% 0.00% 0.00%| T

CAVITE 7.60% 3.13% 3.96% 4.01% 2.22% 2.39% 2.25% 1.83% 1.62% "

Bacoor 9.45% 4.04% 5.38% 5.65% 2.60% 2.73% 2.51% 1.98% 1.73%

Cavite City 0.22% 1.41% 0.73% -1.12% -0.46% -0.09% -0.02% 0.00% 0.00%

Imus 14.00% 1.96% 3.76% 6.01% 2.87% 3.03% 2.80% 2.25% 1.99%

Kawit 3.60% 1.94% 2.85% 0.78% 2.85% 2.37% 2.16% 1.65% 1.39%

Noveleta 6.00% 3.20% 3.00% 1.98% 2.74% 2.41% 2.20% 1.68% 1.43%

Rosario 3.56% 6.37% 3.58% -0.70% -0.39% -0.08% -0.02% 0.00% 0.00%
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1.7 ~=7HEHMBEICRIT 5%E. Bib. SESRER

17.1 R - BiRiRd

(1) FEFRN

EEHEEES (IMF) I2Xk5E, 74U OEPNHBRAERE (GDP) 13 2013 £ 2720 &
RV Tohole, —ANH72Y GDP T A DK 25% AKiiwi T % 2,790 KA TH %,

HEANCZ7 4 UENTBEETH Y, thoRE 7 U7 OFHELF L <, BAH DK
A0%NE—REEIHEFE L TND, 74 ) BT ALE L TV D24, a7
FEOEY, FFliIc hoxe, aatry ar7J v=Jk, (FICEEDRZD) N
o, BLXONTTOEFENRIRETH D,

%< D7 4 U ANFBENMR BT TENCTEBY, 70 U BT 1960 RO~ v R
BOHELLSK, B OmHIEE L TEZ LN TE e, 501N CE< 7 4 U B AF i
2B OWRNESDOKREIT, EICEEINNEZ OO TEERE 2B X RFRIE»
T OGP EIEKAT L TV D,

IMF OF — 212X % &, ITFEORFHRESRIZ, 2007 41% 7.3%, 2008 #-1% 4.6%. 2009
£E13 0.9%, 2010 4E1% 7.6%. 2011 4E1% 3.7%TH D . 2009 FED Y —< > « TTHF =D
TEHEIT AL 9 AR 2R CL 22 E LT 5, £ 7= 1980 £~ 5 1990 A0 WIEE £ T
DI & ok LTI RIgIZ B Lz,

V= TRFIIHFICSHRTHY | e B2l T D, =374 Ve
DO LI & UTHRRET 2B i, ~ =782 H 5, BOESRIZH LTI B8,
. KB, BT A AOREP A TH D, o, Bilb, 8k 3 ax Lol
HITHOI TV D,

Fl Bt d K OVERBOME DRI —HE D RFHERS IR AN 22005 L. £ O F THESL S L7e =
AT N (FT70T—vay) ORBENMRRE->TEBY, ~=7 BB OEXIT, D
BOFEHERE OB EEEIT L > THE S T\ 5, San Miguel E—/L&2tE0H S TH
% San Miguel £, REIFEBIRICARZI L T\ D Ayalath, F7-Wpi7r 77— a v
RENERR £ THEEE LA L T D Araneta ZX° Ortigas ZNVE4 TH 5,

(2) EsIRM

FCHBERIL, WS ODDONRT U HA MRS TWS, XTI A7 4V ELD

B/MTBEN. THD EEZEZ BN TWD, MO XL ) 2 ulkiE LGU L IEEh., WEE

EHIF B (DILG) 28 LGU Z&E L T\ 5,

1.7.2 #2BmER

MOERET T EEE T 5 & AN 2FEIZHEM L TBY EHEICEST LT b,

HIE, 74 VT, Bl = 5#HBEICB W T, KaiE5%. ZHiEsom)il, . Ho

AETEY, BEIEY ORI, BEIEM OULFITFE S BREZIEY:, 38 L OV E IR 72 & DA 7
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v =B T%/:zéw:é TTRITLEE - BERHE Z1 =
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REMEICER L TBY .. 20 OREE MBI+ A 0E RN H 5,

—J5. B L UM OKE L, B ALFEE SRLPEK, B X ORI XY Bk
LCW5, MEEOIEYRIE, 1HEKOPEH, BEZEFEK, SLILBEK, AOBRERTRH ., AR
BOEMS O HERHICER LT, #E 10 FEMICRRICHEEA TV D,

TN HEEE DK OIEYZ 1 U, KE &0 L SE 5720100, JEAREEZRE L,
HiE P9 0D 4 3 78 e 8 | HEK LV & HL & @wﬁé_kﬂ#%_ﬁgf%éoﬁﬁﬁéﬁ
IF, ORI TETEY, 1992 D CREMBOERENZ EBH, BRiTS
MTwéo%m%$®w<o#@%t&%ﬁ%ﬁ%&ﬁ%f%éﬁ\%ﬁﬁﬁ%;w%
ENBREREOMELVEECTHDL EEZXLZHFBNPREHTH L0, #ESEER
[AYAJAN

1.8 BEEES. B, AdkEtE & A

181 ¥&EA

1 ER

AREZEICPET L BREES IS 7 BT 5,

1.8.2 #il

(1)  AEHEICEIT 2 BREHHI

AR PE T L BREERANLE 7 HICFE T 5,
(2) DPWHIZ X DHEATHDKA 7 THEE

RO 3 HOD LGU TlE, KOBIZBITAUTOA 777y cs R, DPWH IZ X
S>TIThbILTW5,
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#F 1.8.1 DPWH iIZ K2 H#EITHDOKA v 7 THE

N PA=NES/AN e
PAES AN T (Php "000) Ay 2 —)b R
Las Pifias i
Improvement/Clearing and Desilting of the Zapote River Start Date: 8/6/2015
(Phase I1) 44, 245 Target Completion: 2%
3/2/2016
Construction of Slope Protection at Kay Almirante Creek, Start Date: 4/29/2015
Brgy. Talon 2, Las Pifias City 17, 486 Target Completion: 52%
8/31/2015
Zapote River Drive Project: Improvements Leading to the Start Date: 9/18/2015
River Drive in Brgy. Pamplona and Talon 10, 504 Target Completion: 98%
3/30/2016
Flood Control Projects based on the Flood Management
Master Plan for Metro manila and Surrounding Areas - Start Date: 6/9/2014
Improvement/Clearing and Desilting including Right of 43, 675 Target Completion: 80%
Way (ROW) of the Zapote River from Alido Bridge 12/20/2014
towards Manila Bay, Zapote, Las Pifias City
Flood Control Projects based on the Flood Management
Master Plan for Metro manila and Surrounding Areas - Start Date: 6/9/2014
Improvement/Clearing and Desilting including ROW of 43, 402 Target Completion: 82%
the Las Pifias River, Quirino Avenue towards Manila Bay 12/20/2014
Zapote, Las Pifas City
Imus ifi
Revetment along the Imus River, Brgy. Manggahan, Start Date: 8/25/2015
Kawit, Cavite 36. 021 Target Completion: 92%
5/20/2016
P8 River Bank Stabilization Project along the Imus River Start Date: 7/5/2015
(Phase I11) . Cavite 18, 032 Target Completion: 88%
5/29/2016
Rehabilitation/Improvement of Drainage System,
Malagasang Section, Cavite 3rd LD - Start Date: 9/8/2015
Rehabilitation/Improvement of Drainage System, Imus 13, 524 Target Completion: 23%
River, Malagasang Section, Cavite 3rd Phase Il (4 5/5/2016
Side)
Rehabilitation/Improvement of Drainage System along Start Date: 8/2/2014
Daang Hari Road. Imus Section, Cavite 45, 631 Target Completion: 91%
5/27/2016
Rehabll|tat|on/Im.provemer.1t of Drainage System, Start Date: 5/15/2014
Malagasang Section, Cavite 3rd LD - .
I . 13, 524 Target Completion: 43%
Rehabilitation/Improvement of Drainage System. Imus 5/7/2016
River, Malagasang Section, Cavite 3rd Phase | (3 Side)
Widening of Malagasang including ROW and Drainage Start Date: 3/1/2013
System 14, 165 Target Completion: | 93%
5/29/2016
Kawit BT
Construction/Rehabilitation of Flood Control Structure in Start Date: 9/19/2015
Brgy. San Sebastian, Kawit, Cavite 23, 397 Target Completion: 90%
5/15/2016
Construction of the San Juan River, including ROW Start Date: 4/7/2015
Acquisition,  (Phase 17) Brgy. Marulas, Kaingan, 18, 581 Target Completion: T7%
Poblacion Wakas, Kawit, Cavite 5/28/2016
Construction of Flood Control Projects, Cavite 1st LD - Start Date: 2/8/2014
Construction of Flood Control in San Juan River, Brgy. 12, 575 Target Completion: 95%
Marulas, Kaingen, Poblacion 5/6/2016
Note: as of April 30, 2016
Hi#t : Department of Public Works and Highways (DPWH)
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Za1 YEF B
v =B Tjd:z?w:é TTRITLEE - BERHE Z1 =
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1.8.3 AILEHHE
(1) ~A=7 v MEFAKES LOCARE E~ ALY =77 (2010 4F 1 H G

arty g B (CA) BXORMT oYy aF 2507727 8 —3K (TCA)
WL L, ~ A =7 » Fthid 2008 2T 2 Bha5] EIF I o ZEo—HE LT,
BAT (RO) ICH3EF M 242 L7z, 2008 45 9 A FEFH (B AT T ) X, &
DIZE S, FEAYIT 2008 4 12 AIZ/AGR S vz,

HLWAR Y — (DMCI-MPIC) DIERD FTHERENTZEY R AT T 0k, —b
AWFED RISV E R L, KT 2016 =% TO BEED b FAKE Y KR E)
L. 2008 f£~2012 05 2 M5 LIFHIRI O~ A =7 » R T O BTG S E D
TEERARELTWD, £/, HINT 2H&E. BURBHERIE. B KUK E e
AX—LZBE LI~ A =T v FMHEOMBIIFATAREMEEZZE L T —EALLD S
SRDM EOMEMEDNRT U RAEEEIZRL TV D,

~A =Ty NFHFBME, BV AT T 2018 & L CEHEIZERH LTS GEMIL, 5
6 HTiiHT %),

Mayniiad - Totai Coverage

| / . . == Sanitation |
% Coverage B0 ———— 756 i
EO of 2009 Combined Coverage | w— Sewerage |
wasat41% > — —Total i
I I = = = =
, =2 B 8 & B

2008 2011 2016 2021 2037

Hi#t : : Maynilad Sewerage and Sa-riita;ti.o.r;-Master Plan (Revised, January 2010)
B 181 v~ =F v FETAKEBIOAREEYRZ—FF > (2010 4 1 AKET)
LU 5, L2 HiCilk_7= X 512, 2015 FOFEEDOHKRIL, ~AX—TF D
FHHRE K RO 35%I2%f L, 13% Th 5,




Z1JEH B
v = F I EEBE FKIC0 B [GHIRLE - BEHHE
T rA TR — P

H1E
SFE

1.8.4 H¥e

(1) FAKMERRORGE, AR, SRR

1) BlATORHUE

~A =T v NI A ORERELRE L TR, - TEF
HEH#EDDLTETHoT-, L LEITOEMEIZIZFEMOEH#H N

2 HRENDHEEN WO, EmAHEIERSRE SR

L AREVEN ® D,

2)  HrAUE

L7 T, 2015 5 2016 Fx2E LT, v =7 v Nl

TAKME O E (HffbkEE, THE, EAH - FHOF TR IV

AL (g s Mot . BRI O F ] & 3XE)

DI DOFERN e FHEELZRET TH Y, 2018 F-h 6 EML

@%Efﬁéo74:§yFﬁ®%TKE%@m\%ﬁ®%
TR SN TW R WEERERICOW TR T 5 FETH

Hih . =/ =7 v F
X 182 BfTD~=F v FTFKi&
R AU

D OHTEEIZRLE O 20 EIE, JRRIEICIE SRR 2T bR e v A4 =T > I L

TWo,

# 182 v =T v FHOHF FAEELE &

i <~ =7 v K

(2) KEHEHE

KEFHE (DAO34) K OPE/KKEEHE (DAO35) 732kiET S4u, 1990 4RIZHAT iz, 2010
3 I1ZiZ, DENR I~ =FE~OFHAKIL. W O FEKEOSFED 7 Z A SC Tl
72, REKBOSEDO 7 T ASB L LTHEIND EOMmBE LT, 7T A SB &
HoKIL, 7 T A SCINFER., BLOY 7 A SC NA~DRHKDOHFAR#IME, # 1.8.3
WRT, AREHEO T O, AT 2RO MEIX, 7 7 A SB #8577 544
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V= F BB T KIZ 257525 [FRIREE - R FLE
ZrA I P FE
Ed 5,
#* 183 ELHDOMHAKEEYE (DAO 35)
SR
NRIA—& (G Ve IRFEKIR 2V
(57% SB) ( 53%8 SC) (53%SC)
Color 100 PCU 150 PCU
Temperature  (max. rise in °C in RBW) 3 3 3
pH 6.0-9.0 6.0-9.0 6.5-9.0
Chemical Oxygen Demand (COD) 60 mg/L 200 mg/L 100 mg/L
Biochemical Oxygen Demand (BOD) 30 mg/L 100 mg/L 50 mg/L
Total Suspended Solids  (TSS) 50 mg/L 150 mg/L 70 mg/L

Note: PCU means “Platinum Cobalt Units”,MPN means “most probable number”
Inland water means an interior body of water or watercourse such as lakes, reservoir, rivers, streams, creeks,
etc.that has beneficial usage other than public water supply or primary contact recreation. Tidal affected rivers or
streams are considered inland waters for purposes of the standards.

High

Department of Environment and Natural Resource:

(DENR)

Fo. T LWPEKILHEIIHIFE DENR OEGBFRFHLTH Y |
Bo BHEYETIT, ERECV VOFRBELEAINDL TETHY ., ﬁtw#m%ﬁﬂm
RIZABEND & 2TOH LW ARG X, BB 2T HER”NL D, 7

Z A SB

b1 ANEER

~A =T v REEOH LW FAKGE LS

of 1990

07 F b HERE 372 IRREC

EFOMEIT 20 Klili mg /L. U >0 1.0 Kiili mg/L L TFICT 20BN H D,

B DHEKRREAE L, ERROSME L TV D,
HEETHEESNEHAKBS L OWMH KO KEEELZ FNFE 1.84,.% 1.85 TR,
# 184 v~ =T v FHLOFH FRERELLEZ

BT DIAKIEYE

e s

6-9
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@) ~A=F v FHOFIEME I3 % w7 B

AR BV TR, RALER T, IFRMEAE A LTI TS, et X O A
REBEIZB VT, BRI IEREDO B2 L TV D HE . Tt GTENRER SN
HEEZBND,

1) &G (ASP)

2) 5 RUEMEGTREE (SBR)

3) #HIAiENE (MBBR)

4)  JESEEE MGV (MBR)

5) [BEERAEMBEEGIERE  (FBAS)

%5 ECARBIIBITD FTKEY AT LD —AAZT ¢ IZHHA S5 0B 7iEICo
WTRIIRT 5,

1-22



Zr Y ENH
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ZrAL FALH— P KFEIE DD SHIE

H2EE kI BT B I

21 ~=THEEEICRIT 5 REFEEE DR

EFKEV—ERADO OO EIT, 1997 FOar by a VHIED F TR
oo —DIEHRDO~YA =T v FETH Y. 69 —DITHRDO~Y=T U +—F—(LTh D,

EHGEG, ~1 =7 v Rt BHeREB LMo FIHEICET 2 ~=7 55
B R KERE AT (MWSS) & OEima i U, 2007 fEICEWN 2 4B kdH L
BRStIcEEEINT, £2111Z~A4 =T v RHEOBEOHE Z R,

Table 2.1.1 ~A =7 v FtEDOHHE

Maynilad Area (West Zone)

1. Profile
Name Maynilad Water Service, Inc. (MWSI)

- Metro-Pacific Investment Corporation (MPIC) 5.19%

Maynilad Water Holding Comparny (MWHCI) 92.85%
Shareholders - (MPIC 51.27%, DMCI Holdings Inc. 27.19%, Marubeni
Corporation 21.54%)

- Employeer Stock Option Plan (ESOP) 1.96%
2. Service Area (2014) (17 cities and municipalities)
Service Area 540 Kkt
Population in Service Area 9,500 1,000 persons
3. Financial Status
Assets 81,353 million PhP
Operating Revenue 19,098 million PhP
Costs and Bxpenses 7,245 million PhP
Net Income 9,551 million PhP
4. Service Status
Served Population 8.4 million persons
Service Connection 1,265,625 nos
Average Billed Volume 1,319 1000 m*/day
Water Supply Coverage Ratio 93.7 %
Sewerage Coverage Ratio 141 %

Source: ¥ =% v Rft Annual Report and Website
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Vw4
KBEEICHDSHIE

22 aveyval B RPOBE
221 EEWRE

[ 2.2.1 1T, 1997 4 2 H 21 HITHKERE 72 MWSS &
~A =Ty Rttfloa vty va VRHICEIT DK
BV ATEE O— RS OME R, Ak
v a VEKOT T, v A =7y RfhE, —vR=x
UTIWZ EFKREOKF—ERZRME L, FIAENSD
P—e 2B BINT 5, v =T v FfhiE MWSS
ZarvtkeyvarBERE D,

B RT X 912, MWSS X, JFUKEK S AT KD
MWSS DA 7 % & pEDE B - T H & 5 O 121 BT %
BT H—FT, MWSS OHHIIT Ry a7 2
MR EIRITL T D 2 & 2, MR D,

BEOD~A =T v N0 %2, [42.2.2 127571,

f Metro Manila Waterworks and \

Sewerage System (MWSS)

Board of Trustees

Corporate H Regulatory

K ‘ Office

N

Office
Concession Concession Iati
Agreement Fee Regulation
[ Concessionaire
Service of Water
Supplyand Water Charge
Sewerage

Service Recipient
in Metro Manila

Source: JICA Study Team
B 221 2ty ia TR
BKE YR AEH O

K 222 vA4 =5 v FHOMEBEK
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ZrA I L= P RFEI RS HIE

222 BHOBT

CAIZIX. a) M =T v FthlZ k> CTHREEN I —1 2 b) ~A1 =T v R RS
REP—ERAFHK, BLXRc) MWSS L ~A1 =T v REFNFNOE(ENHE ST
5. FREHINE % FRollie T,

1) =rtvya rEHOHRE

A =Ty FfhiZ, 199748 H 1776 202245 H 6 H £ TP 25 FEM DY — b X %21
BT 572D DOMER| 252 T T b, D%, 2010 Ficarty v a VoORIBNE 5T 15
FRIERE Sz,

2 ~A =7 FLOMRKOES

avtyvaYBBHOT, ~4 =Ty LI TROMERN EEHEEHF LTS, 1) HIE
FIZBNT, ANRIZB T D BEDO Y — B AW KR AT DI+ ii 2179 . 2)
— B2 Y T ST 2 T ORI ME ~DOfFiRY 72 24 Fe O KEFE 2R T 5. 3)
RAFRKE L O OB E DR A LTV AT AERET L0132 L1 T
KOG ZMRT D, 4) 74 U U EZRBBIKKEESE (PNSDW) Ziifilzd ., 5) &
TOFMZEIZ KB — 227U 5 5) EFRB LG OREIESEEIZNES | 6)
WAL OER — A% MT 5, 7~ 2ty v a VBT, EFAER—EX
DO, 24 WERHIG O —E A U 7 OEGSE, EERY—E X L-YULREO B R
BHMHEEHEL TN D,

R =Z=riyviaryrza—

v A =T FflZ. MWSS 12>ty a7 —2 KOV ERBLL, avtyy
3 74—, WYNISHA DIV EIE. RIBWEFYE O US RANEITIRES & L
THIEE L &, REWEIZETI&DOR LD,

(4) SR OFE

~A =Ty FfhE, artyva VEHNICBWT, AABEICEERRZETZ LN T
5. BHEIZOWTIE, 2.3 HiiCTRBHT 5,

(B5) KR

Aty ia YEROT, KR X OB FOKEEFF T3 LY MWSS IZFAT S5 8T
TelKEFF 2~ A =7 v FEICEET 5,

(6) Penalties

~A =Ty RENFHEEZBITLZ2WEAIE, MWSS (X, 1 =7 v RIENREHBEITO
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=T B T%/:ﬂwéé ETHIRE - HRHE Fo &
ZrA I L= P RFEI RS HIE
T2DIZEDI T AND %% FHRTDHIENTE D,

23 kK& - WERE
231 BAED EKE - BHERESB X OWE
(1) BfEOKIEESE

2016 fF 5 ARFRICHIT D~ A =T v FiEOh—E 22U 7 TOKIERE Z K 2.3.1 17
B
K 231 vA =T v FtDO L TKERE (2016 4 5 A K R)
. . . . Business Business
User Category Residential [Semi-Business Group | Group I
1. Water Charge
Less than 10 m® (PHP/month) 84.70 ° ° °
First 10 m® (PHP/month) 144.37 144.37 656.07 709.91
10 - 20 m® (PHP/m’) 17.63 29.58
A. Basic Charge 20 - 40 m’ (PHP/m’) 33.52 36.46 65.92 71.45
40 - 100 m’ (PHP/m’) 44.02-53.77 | 46.23-56.26
100 - 200 m® (PHP/m’) 56.23-58.74 | 58.74-61.22 66.10 71.90
more than 200 m® (PHP/m’) 61.22 63.62 66.30 - 73.41 | 72.46 - 86.62

B. Foreign Currency Differential Adjustment (FCDA) 0.21% of A. Basic Charge (1st quarter of 2016)
2. Environmental and Sewerage Charges

A. Environmental Charge 20% of Charge 1

[0)
B. Sewerage Charge None A0 EirCiErye 4 (@il
connected users)

3. Maintenance Service Charge 1.5 - 50 PHP/month based on meter size
4. Value Added Tax (VAT) 12% of Charges 1, 2, 3.

Source: v A =7 v KNtk

R O 5 B OWFRIT, FITKERHE, BB X MKER e, EEEHy—E
ZRE A IMIERL CTd 5, FMMFIIMESE, FFE, BERLIOLED 4 >OREIZ N
b,

AEEHEIL, KERELZHIRT 2720, HEEDOZWAIMEIL LD SWEIG T2
RESd, ZOvAT AT & FEIZIT, ﬁﬁ$fﬁmém<wéoAlE@
AMEZRHT 2720, ADEMAER 10 m* K0 DRWFEICS W CE, @ OB
14437 7 4 VE LY DA% TH D 8470 7 4 U E L XY DAhiEREND, FEIBL
CINZHFEINAFAEF T, FEBIOYEFEXEOZ—F—DR 2~3 GOk e L2 5,

TUKIER K OBREEHT . KERHe IR L T—EDRIG 2R U TR SN D, BT
KIEEHED 20%73 MM, EZTAREREITFEE | BIO NI ORITHITE L&¥z§
o,

TreoR &Iz, FHAESEB LOREOREBICKIT 5 LT AKERSOMELZ R,
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TKFEEIZE S HE

# 2.3.2 2015 FE DR AFE S EHIZBIT 2 EEFERKER X OUNE

Residential,
350,949,
73%

X 2.3.12015 DR HAELHIFHET L

DFHETERKE

e N
*'J)ﬂ%/\i‘ﬁ nH **% WH
” T m % PHP 7 /7 %

9 350,949 73 9,270 50
RS 36,984 8 1,293 7
E 3 71,616 15 5,907 32
PESE 21,985 5 1,967 11
&t 481,533 100 18,436 100

Industrial;

1,967,11%

Commerici
al, 5,907
32%

Semi-
Business,
1,293, 7%

Residential,
9,270, 50%

X 2.3.2 2015 FEDOFIHE ST L D&

EREIH S DT 2015 A OB FE KK BEDOR) 3% TH %, 2015 FI2IB W\ THE
JE DRI D> 515 5 IR 1T ERINER D 50% T b %, phiES LTSN b O NEFTE
BN OFIC 1D Z LR LTEY | HEDODIRWRIHZE IR B, FE3E, T
EOFHEIZIT LV mWBHeERIR I TWD Z LR35,




Zr Y ENH
= Z PGB A FAKIC 03700 8 1EHUIREE - ERHE Fo &
Z 7L FNLH—F TKRFEIZLE S HIE

# 2.3.32015 28T D RHEREE T L DI

N &S
A& o5 7 PHP Lt %%
KB R 15,059 82
BRI A 3,071 17
TFAKGE R 306 2
ot 18,436 100

Sewer

X 2.3.3 2015 TR I1T D EHEEE T L OFERKE

2015 AR DM OFEIE & MEiR T 5 & AKEEHE X 2RI D 82%. BB 16%.,
TAEEMED 2% TH D, FAREEEDINGEIZ3.06E7 4 U E LY THY ., FKER
':l_E%/fTO Tb\é$¥%b)%1ﬁﬂéhﬁ_o

(2) WWEDOKIEREHEOM]A

WEOKEREOMMEZ, X 234 17T, OB, REEE, EEEELB IV
AR 2 5 ATV D3 FAERHEIEE ATV, 2013 FLED DT — %
X, BHERREICET 2 MWSS B LU A =7 v RiETIrbh o fhEEH o B8 AKX
IZIERE STV, 1997 FEnblhEolzar vy v a k%, ~/ =7 v Nt
DOEtEIF~=T U r—F— LD EIREINTND

arkyya VRN, RBIROEIE S A RE LI ALE I 5 SN2 LT, 1997
Epartyya r FRPEBOBIC, B3 —BE TIPSz, LarL, 77 4t
fERE DA 2T CTHERETEOMBIRNAEL L, ~1 =T v FEEB LT MWSS & D1
Wk, Al - EAFEREZONEIEN, MWSS BT, FEEOMBIRILON CH
L%, Bl LT Z2807,

1997 FFiIZ BT AR %, OB IZIKITRT, A4 =7 v FEOBH L, 2012 Fi2i%
MHOED 238% F TE LN D LT3,
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Zr Y ENH
= Z PGB A FAKIC 03700 8 1EHUIREE - ERHE Fo &
Z 7L FNLH—F TKRFEIZLE S HIE

50.00
45.00 ‘./.—
40.00

900 ~{=5 v FiE {:;/,
30.00

00 =5 ur—4
20.00 / —E
15.00 o & —

PHP/m3

100 T — T97 B
0.00

1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
== Manila Water 878 | 402 | 402 | 437 | 455 | 6.32 | 9.37 | 13.88 | 14.00 | 18.64 | 19.84 | 20.53 | 24.86 | 27.99 | 30.12 | 33.57 | 38.12
~@—Maynilad 8.78 | 721 | 7.21 | 822 | 8.62 | 14.26 | 19.92 | 19.92 | 19.92 | 30.19 | 32.51 | 32.96 | 32.05 | 31.19 | 37.40 | 40.80 | 45.5

CPladjustedrate| 8.78 | 9.27 |10.12 | 10.72 | 11.15 | 11.74 | 12.06 | 12.34 | 12.93 | 13.77 | 14.53 | 14.95 | 16.19 | 16.87 | 17.51 | 18.28 | 19.12

R 234~( =5y FAEBL U~ =5 &4 — & — O EEAEE & DR

232 LETFKEV—EROBERETIE
a by va VRIS, ETAGERMEIZER 234 17T FRED 3 DD FIEIZL - T
WEIND,

#* 2.3.4 BHE&EREFIE

Ttk B HHY

i) BhedE 5AET L artyva VHIRINARW LD, PR T T U LR S ED

LICRESND, MWSSIZ L > TilREDO—E 2 EERL I OF
KRB ORI TN D,

i) o A AGEEHEIL B BIICEZEE R (NSO) 12k D IHEEWMiTEE
(CPNZ 2 LA A2 BE L TIN5,

i) FrAEeERRE | BEITS T | FELOBIEITE RWERIRFHIC L - T, REMTDI D,
< YRy a YEOR TR GENRES N TN D, T

“) BRI, FREER Y v a VERBKR T I OETICEN =X b, KEa X
F, BRIZA DY BN —=%4T D 72O BT AKERBZRET D HETH D,

BHESEIZBWT, v =7 v N3 £ 5 03RS L OO 5 FERICE T D 3EH 72
FEHME, Dty v a VIR T 2 EE B K ORRHE A E O TR B
LEHAZ MWSS 12T 5, BEBIOFROF v v a7 n—dFEEIN T, KE
V*X@*ﬁmﬁgﬁﬂxF%%?ﬁﬂ@%ﬁ@(Nﬂ)Kiof%@ﬁ#ﬂéoﬂé
VIBEBIOBIEOF ¥ v a7 n—OMEBUIEMELZ R & LTEHEIND, MWSS
ﬁﬁﬁi RHSNEBEHEEBEL T, v =7 v Rt OWaE#, ko 5 FRIICk T
LEMEERET D,

“ii) BHEAERIL, WMo LA A BET 570 DICESEHGEHRIC Lo TREES D AR BEE
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v = F I EEBE FKIC0 B [GHIRLE - BEHHE

Vw4
ZrA I L= P TKRFEIZLE S HIE

ZILICBEREE SN D,

“iii) FERVEMETRER T, BIEYE, A OE T EOa v g VEICERE STV AR
WIZBWToOABEA IS,

233 2013 e e OB
(1) 2013 DR UUE D

2016 HEHIEIZRBUVN T, 2013 4E~2017 DRV EZIT O B E 7T v AT E 7% T
|PAAYAAAN

2012 £ 5 Hlc~vA =T v Fthix, TR A5 22013] 2 MWSS IZ#H L=, D
B~ A=F v FHEIEI MWSS 725D 7 4 — KA 7 52137, EVRATL T 4B
L 201249 H & 2013 4E 3 HICTHIEH L7, MWSS DERZEZE LT, v~ =T v R

HBRBOREREL, RAIETI L,
¥4 =7y FMEBLOMWSS BWRLIZE VAR T T o OMEA#K 2.35 1277,

£235A =Ty FHEBLIOMWSS DE PR T T L DEND

~A{ =7 v Nt MWSS ~A =Tyt | v~ =7 v Ktk
77 DBET (& 1[=0) (5% 2 J51) (% 3 J51)
2012 4 3 A 2012 4 9 H 2012 4 9 /A 2013 £ 5 f
Open Cash Position | - PHP 82.9 billion | - PHP 60.2 billion | - PHP 74.1 billion | - PHP 67.2 billion
ADR 8.95% 7.35% 7.89% 7.89%
Future CAPEX | PHP 269.5 billion | PHP 226.3 billion | PHP 269.5 billion | PHP 269.5 billion
Rate Adjustment | + PHP 10.51/ m’ - PHP 1.46/ m® + PHP 8.58/ m® + PHP 4.06/ m®

Source: Annual Report and Financial Statements 2013, MWSS
FIRFIC, A b s ~=FOHREIZBWC EFKEY—ERAZEETE~v=F U r—F—
thh, MWSS LB ERERBOBRIZH LS, v =T U4 — X —tB LT MWSS & 0%
WO £ 2.3.6 1277,
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V= F BB T KIZ 257525 [FRIREE - R

Z 7L FA LS~ P

Vw4
TKFEEIZE S HE

F236~v=2T U —F—HHBLOMWSS DIRRBELIZECR AL T L DOEWN

~=J U4 —F—%h ~=J U4 —F—%h
75 v DU G 1 [m0) MWSS (i)
2012 4£ 3 A 2012 4£ 9 A 2013 4£ 9 A
Open Cash Position - PHP 41.1 billion - PHP 17.2 billion - PHP 30.8 billion
ADR 8.95% 7.35% 7.89%
Future CAPEX PHP 216.4 billion PHP 112.1 billion PHP 187.2 billion
Rate Adjustment + PHP 5.83/ m° - PHP 7.24/ m° + PHP 3.60/ m°

Source: Annual Report and Financial Statements 2013, MWSS

(2) 2013 FERMBLUEIC RIS D O

A =Ty FHBION~=F U 3r—%—tiZ. MWSS ¢ EEICELT, arvtkyi g
VELRIDE 12.4 SRIBIINE o Tk EHI 21T o 72,

2014 4 12 HB LTV 2015 4E 4 HIZ 2 >Ofp#EEAIEEEN& T L, ~14 =7 v Rtk
DIERBITEOLNTZN, ~=T U4 —F —tHOME L =BHEIE T & 2o 7,

K237 A4=Fy MBI~ =F U+ —F —tiC X DR

~{ =7 v RNtt ~=IUx—F—tt
BRAG H 2013410 A 201349 A
#HEH 2014 12 A 2015 4 4 A
OCP: PHP 28.1
+ PHP 4.06/m® CAPEX: PHP 199.6 billion
o (A4 =7 v FOEREY ) ADR: 7.61%
i -PHP 2.77/ m°
Includes corporate income tax (CIT) Excludes corporate income tax (CTI) from
in the expenditure the expenditure

Source: Compiled by the JICA Study Team

arkyva VKNI WT, MPEEHORE] 13 THRENLSWMEINHL] b
EEFRSN, BHBBUEITHEITWE > TEMIND, PEMERICED L, v =T v Ntk
DIENFEBUISHICE EN, v =T U+ —F —HOGEIIHN bR S Z L &
igolz, TOBEWIBWT, v =7 v RIEOHEIEK 3Im* 7 4 U XY OfE T
MEPINDHZ L Erol,

artyva BRI LT, v~ =7y FMHUIBEOE T E2ELR L, 74V BB
I BE 28 L TEEEZRE L, BE&UEDENIZ L S 2013 F2 b DI DK
D TAERDT,

~A =7 v R U W R =)L T 5 T 7 kBN A D |
NT217 FIZHEN T INDTETH D,

HAIE, ~14 =Ty T Teox27502018] 1/ ToH 0 . 2018 4£~2022 4D
BHERED 4, 2017 FHICRRETFETH 5,

2016 FEHEIIA S
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T rA TR — P

R

EI3E
v = F W BB L BN SBHEIZ T S TKE - T —EX

BIE ~ =7 W EEER L ORESS R B 5 TAE - A — R

31 BEFTAHE - #HEY—ERADOHME
BEB LI OO TAKIE « AR S &R
BAERB L Ok FKIE

3.11

- R R AR

MR KA 3111577,

2015 EHE S T~ A =T v N —E 2 ) 7ICHBIT 5 FAESE R FRIT 13%Th 5,
i, v =T EHBE O NN L OB EZEL T,

IR TH D,

~A =Ty N K> THAY —ERTEE SN TEBY  AFa—L 0 —

WY 72 TR BRI 215 5

2 X o> CHEE

DEALRED BIGIRDB A LT BTN D, — B R K SRIE, H L BI5ROKR A L

DM TN AERICRHRE SN D,

1L33%TH D,

2015 FlzBUV T,

# 3.1.1T T/AKE - AR BEL KR

BUED WL — b A R

BfE H AR
HH
2016 2011 2016 2021 2037
ToKIE 13% 7% 27% 58% 100%
(T ' 33% 48% 50% 80% 100%

Source: JICA Study Team

3.1.2 BEFETFAKE - BEMB ORI

(1)  BEfFFkiE

ST KGN T
BN THRDRDHY v =7 v MDY -2 Y TIZEBWTEE

INTW5

TR Z B W T
A, 20154 12 HIZ

TH V., P FrgERFEZE R E&IX 22.3 mg/L,

7' — A% 1.0 mg/L,
ALY

BT AGEIE, (GR ORI, & O, (ER~DZE

PR T /K IE 231

BREE RIREIRE (DENR) OHENEZ B2 2 iR ST
Téﬁ FORHRERIZ L D & I RAEWFEEFE R &L 8 mg/L
IR E X 10.1 mglL,
KIGHE L 681.7 MPN/100 mL Th 5, JiitHiAK DT — X I3UsfH 8 12

FANEB LT
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V= F BB T KIZ 257525 [FRIREE - R
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EI3E
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1
"'.i'
5
6
g
g2
West Concession Area iG
ii
iz
i3
1a
15 |mus
16 Kawit
17 Rosario - Noveleta
e —
[ = ./ i ’ ®.al
_ - [
Source: Maynilad Wastewater Plan and Program, July 10, 2015
B 3.1.1 F2REEFD FAREKIK
& 312 BRIFO TRV AT A
Wastewater Facility (STP) Technology Design Capacity (CMD) Date of Operation Sludge Technology
Tondo Sewage Pumping Station Grit Removal & Aeration System 432,000 1904/2005*
Paco STP Moving Bed Bioreactor 410 2013 -
Dagat-dagatan STP Waste Stabilization Pond 26,000 1981/2005*
Alabang STP Conventional Activated Sludge 10,000 1983/2009 (turned over to MWSI) -
Congressional Sequencing Batch Reactor 567 2011 -
Legal Sequencing Batch Reactor 409 2012 -
Grant Sequencing Batch Reactor 621 2012 -
Baesa STM Aerotor 390 2011 -
San Antonio Moving Bed Bioreactor 3,310 2013 -
Del Monte Moving Bed Bioreactor 3,510 2013 -
Paltok Moving Bed Bioreactor 4,900 2013 Filter Press
Tandang Sora STM Aerotor 1,200 2013 -
Bahay Toro Conventional Activated Sludge 13,400 2014 Filter Press
Samson STM Aerotor 1,900 2015
Tatalon Sequencing Batch Reactor 8,100 2013 Belt Press
Bagbag Sequencing Batch Reactor 10,400 2014 Belt Filter Press
Kapiligan Moving Bed Bioreactor 6,000 2015 Belt Filter Press
Talayan Conventional Activated Sludge 15,400 2015 Belt Press
Project 7STp Sequencing Batch Reactor 2,400 2013 -
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v =Z B Tzk/:zjw:é TTRITLEE - BERHE _ . B3 E
Z 7L TR — V= F BB B S OB BHIFIZ 0 5 T B - fEY—EX

(2 BEFOEEY AT L

~ =7 EHE IR T, AT AE (K 3.1.2) 23 Makati 7 4 BRY N T~ T o Hii
TEASN TS, BROAMATKEEL ZERY ~ =T E&ECHRAIL TV

AT AE L, BEOHAKKD it~ R— L aRETLZ 10k, LRZEEZRL
BETEND OIGKER S TG KO~ 7 > Mjid,

nstallation of interceptor

Discharge through

CSO chamber

V Existing road
- drainage / pipe

! l ! Ma"hOIe ol
:*———-—— ——————— L. - Interceptat
downstream side ... Screen
P/S,STPat /. - Interceptor xistingroad
~J downstreamside H ¥ drainage / pipe
H T
\ H .
:& = - “\ 7 Main
ST sewer
Septage collection by
vacuum before installation === dcreen
of sewer
.......... - Existingroad drainage l/
Sewer

Stormwater "
River/ Canal

Drainage chamber

>

>

[}

- Septictank

g cs0 chamber New) Figure 3.1.3 R/AKHEZEDA I Y —V
Manhole (New)

=3 Interceptor(New)

X 3.1.2 INETRT A

< =T EHE O T AGEIZHRIN D ZHDENL N0, F%@x&u~yﬁx313’
FT LI R AS T E L Tv o R — Ll BEINTWS, L, fKEC
HAKIRICTEN D THDOREIZZETHY | TAKENZH hiofmié$%ﬂﬁébfw
%

() BEFHIAET AT A

~A =T v NfhiF, fEY—E A& FAREICER L TORWEFICERIEL T D, NF
a— A H—% L TEREZRY [3%% IV &N 7-75781% Dagat-dagatan f& BOiE 75 JE AL
PRG3R K OV G BB /5 R ALEREG 2 26 H D

J& BRI IRALFR I 81T DR A7 Ad, LEB IO AT R ZIFTAN=Z=v |,
Sl R v — 5L AT A AT Y a—TF VLV APKS AT A NSNAFT 4 VE—|T
AT AB LRSS 2T L)L S5,
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X 3.1.4 FEEBAEE RS

32 BIEDOTAKEVATLABIUHEHEY —EADEEE
321 TAKEVAT LD HE
BAEETRFO Y0 Y27 M EF 32110577,

# 3212016 FF 8 AR R CTHEITFHDO TV =7 T

Name of Wastewater . .
No. Treatment Plant Wastewater Treatment Process | Design Capacity (CMD)
1 Pasay STP CAS 46,000
2 Muntinlupa - Cupang CAS 46,000
3 Muntinlupa - Tunasan CAS 20,000
4 Paranaque CAS 76,000
5 Valenzuela CAS 60,000
Source: Maynilad
Paraflaque F/KALERY; (STP) 1%, BEBEMIfER
DT, BEAD= Y T 7 Z— iofﬁﬁ B

T b,

322 [FROTFTAKEBIOMEAT Y =7 b

#3221, FERAIZTERT 2 TAERB LU Figure 3.2.1 Parafiaque FARLEFE DA A — VK]
AR ORERE A T, T/KER KO AEY—B

ADIEAN 2 7 MEFRRICRET

1) WEAT A

IWEES AT A%, 2 A ML BERMB N EWERA T /KENFE STV S, W)=
HEIZE STV FRZH L < 3R IE T 2 EE |2 X o TR /KLHES £ TiES,
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v = S H R F AN 527 8 1SR LE - AT E3FE
ZrAL FALH— P v = F W BB L BN SBHEIZ T S TKE - T —EX

@ FR7E (PIS)

~ =TI T DDOBEFO R T G013 % % FERBITIR, KB AR 755 & /NI
R~ UAR—IVIR D Valenzuela ITEEX SN D TETH D, FTAR L THe~ v AR—
JVR Y 71X Pasay, Parafiaque 35 X Of Cavite IZ b M B & 725, —fRAIC, TRV MK CIX
ERRID TKES AT DOEIKR Y THOBINEL B LT b,

(3)  FUKALERE

AERC 53 Jifigk D FAKMES A FE STV D, 2000 FFDO~A =T v Kb~ A X —TF

ANZBNTIE, L0 Z < DBORIFEE P REFT SNTR, EDO%ROT7 4 —2 Y T 43
BIZ K o TEHENEE S, s HIR S L7, 2 L0 EE SR X O
SO MIINEG 72 o7z,

(4) AR5 IR AL ER Y

PG EFIH 2008~2037 BL RN~ A X —TFF 2 2009 ([2BWT, v =7 v FHiE, 2021
FFETIZ 60%DFAET — R LKRIZEFEL, £O%k, 2037 FF TlIIaMl < KA
VAT KEFERSE HAET - EAARERD ST TCERICT AL EHELE LTV,
BEERZED 212, 2 DO BHEH IR 3 FHE STV b,

(a) Preliminary Treatment

3.2.2 FERSETEVEAL T D AL R (R UG Ve AL 35)
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V= F BB T KIZ 257525 [FRIREE - R

T rA TR — P

EI3E
v = F W BB L BN SBHEIZ T S TKE - T —EX

O R 175 R AL R PR T
VRIS & a e 2 OODF“%ZW{%/)ELE%@@ RO ETRD L) EEE T, LN G

I HBEaI vy g UEHOTIC

HE ST D I S

WA SN D EEOHIREN B L LV DRNWZ LRTFREND O THDH, £ 32212
AT LIS, BEROMAE KRITNE 2D,
K 322 BATOB X UFERIILR TARERIOEE T w V=7 b
i3 o FE 2012~2016 2017~2022 2023~2027 2028~2032 2033~2037
TR 6 ALEL 15 QL 10 ALY 7 LB 4 JLPRY
409,000m3/H | 595,000m3/H | 497,000m3/H | 356,000m3/H | 280,000m3/H
JEE A 75 Al 2 JLERY
4 490 ma/H
S
mm 1YV LI uc:luuslll& micoa
NEN TR, E - = s B2
=N
{0
s
Maynilad

Source: Maynilad Wastewater Plan and Program, July 10, 2015

X 3.2.3 BB RABEEDY — R Y T

3.3 FAEHURO TFTAKEBEMFRERICRIT D EERRE

331 PBEEEIEIZRIT S —RAERE

=T ERBEICE T D TAKEY AT AOBIE. F1REICEH T LI ATF Y 2—/L LY
BN TWD, FAKEVAT AR O Y =7 FORGERIZFITO T2 F it R & ik
THELEND D,
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331 uvxzl b U TIBIFBATKERE 2 =7 FOFRE

e | VBRI
TR
. Land acquisition is difficult due to increase | * To find alternative sites
in land price value . Study on the treatment
. Availability of land in urban area is less. method to construct in
smaller site
. There is always traffic jam in urban area due | Adoption of a non-open cut
to narrow and congestion roads method
. Sewer pipe installation works by open-cut | Adoption of technologies
method lead to traffic congestion for shortening the
construction period S by
. In some areas, manual pipe cleaning work is | ¢ Installation of equipment X13.3.1 2B
required everyday due to loads of garbage for automatic cleaning
and sands inflow from the drainage . Employment of additional
O&M staffs
. Rapid sewerage facilities development is | ° Adoption  of  combined
required along with population increase due sewer system
to rapid economic growth.
EEEE
. High electricity cost . Adoption of energy saving
equipment and facilities X 332 v &K —/LTD
. Difficulty in securing skilled O&M staffs . Adoption  of  facilities
requiring simple O&M ERER
BRI
. Manila Bay is highly polluted and the | ° Study on the adoption of
effluent standards will be strengthened in the advanced treatment process

near future

. Shortage of disposal site for generated sludge | Reduction of sludge volume
. Sludge recycling
(composting)

%
. Financial shortage . Installation of appropriate
sewerage system N 5
considering the life cycle X13.33 1HURER
cost
. Equalization of financial
source for facility

development and O&M

332 AWMATAKET AT LADORE

B FKIE DOIRARY Z2HVE D —DIZ NRIFORIK & 15 G B 25 S i
ADFERET BN D,

~A =T v NHHE, (59 E 2 BT DR 20150 L. BUEORDUSE L7=x R 2 D
ZENRROBILTWAD

HAIZ 31T 2 KRB R EAN ISR 1 2/ b BB R L LT K= 2 b fliHi
EEEH, BAZMEA LN EnBTF o5,

HARTHEH ST DR A RIZ, ~4 =7 v RSB W T HRaT e 2% 3R
LR 01G5,

3.3.3 HiKEDRE

ﬁﬂﬁA%T%ﬁbtiﬁK\mm$3ﬁ IZBWT, f%éﬁéb% ~ =TI
WAL DKL, WEOINEFE/KIE THSH43%E SC T ifa? <. HEKI D 3HE SB 1272 D

3-7



Za VAT

= T TG BB F KI5 B IS HUREE - R _ . B3 E
ZrA I LB — P V= F BB B S OB BHIFIZ 0 5 T B - fEY—EX
E DB INH I,

TDED,. A =Ty Fihd~ =BT 2 KOKEDOSEE SHFER L EhT-,
FEHLWEEICBWT, 2280 VOFREE LR IND, BT LWIERENRAK
ICREBEINRE., FT LR SN DRI B 2T BN D D,

BEAF D T ARG 1380 UWEEEICHE S L O ICBGET D MER D D,

334 {HIRAHEDOHRE

(1)  H32HAGE

TAKIE S AT LOPELRITHEN, (HIREITZHICHEZ 2 Z RTINS,

Atk 1. 2 ORI TIIIBIREITHM LA, FAGEDFREEICFE BRSNS 5 2
LIIEFETH D, ZOFEMENKE S NIUL, A28 I ORENMEZH Z &0

THRIND, S HIC—H LIEGRAEMTOARNZ LIZ K> TRESCHEFE R b
g%,

Q) WREH7RTE IR B

VBIRAERIZII N O OEENH B, S ROIEIRAIR S AT A& md i L Xz, 3
— ERABRIZE T HRAEMRGIRE B OGS (MERRE, FHY AT LD A
Y a— V) NWHLETH D, FHEREDS. TR IRE. 1BIRDESY. Mix D
. WEE, EfiA7r Y 2 — VERiTA20LERND D, -, BAEBIROWHE L OB
FTOD, BAHAREOZ AND AR EL OW#EEs R ENNE LD,
FEAIIZ DWW TCIEEE 5.6.2 Hi Tk B,

3.35 MW AMEROEEMERFEHEICK T 58

2037 FEF TIT 56 O LW FALEE it sk DR TE T H 05, F/KEMOER E B O

ML KT S,

BREBH G4 1T, AR  J 0 A P (A LM © b iElis Lk, £ 723 H kL UE

I T NERSH D, v =T v Ritid, BEEDO FT/KER X OMAMR ICBW TiE

EEHELEIT o TWDN, SRR FRROMBEICE /T 5 /REMER & 5,

vV OB OEEEPOEERIL. 4% 10 FETRIBICHEZ D2 Z ENTFHREND, &
ST, R 7T5TRE L OVERBUGTRAERICE T A EE L HE L Y RIEICH 2 52 TE
Thbd, ZNIZLY KREDOEBIMABNLIEIZ/RD,

v AT KBTS T KEIZEERT, REZEIEEINDT-O, MAKEBIO
KEIZHEN D W EMETH D,

v OHKIEENREE SN, R VOBRENKOLND &, SELAHEDO Y ot AN
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MBI/ Y | TEERVEREN L EHEC R D,

I HE IR T 2 ERROMBEIZH LT 5720, BB L ONEER Y A7 A0 BEME R D
BND, VT AT EMA LTERER Y AT LB X ORI EHEEE DL D
VAT LFHEBPRET SN TV D, iR OBN ORI D 2 L RSB XD & HEE RS
HINEEAEE D L 5 72 EEE PO R TEP S X T ARNETH D,

34 FRAEHURIZBIT D TFTAEY AT LB X OEEY — EXOBEFRHE

Las Pifias HiiZ81F 2 FAKE Y AT LT, [~ =T EEREE VX T /K8 B 2 3 v i
BT 2—RA2] X TRIHEENTWD, F7z, Imus it L O Kawit BIT O FKE S 27
Lid, BNV AT D7 4=V DT 4] ICL-> TRHBS TV D,

FAKALERSG DG TR X OMLERRE /1, eERE IIEX 3.4.1 12T,

3-9
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341 74— VT 4

3.4.1 Las Pifas i1

T 4=V T 4 HEREE

2T,

FEWMEEITRIT 5 TARAESG R L OB E i

\ZH1F 5 Las Pifias TOFHE D FAKE S AT LxFK 34.1

#3417 4—VVUTF 4 AEREEICIIT A Las Pifias TOHBED FAEY X T A

TAMLEEL 1538 TAKE ) —
o3k BE . ER B rE .. SERRAE
mipy | PEE O TEEA L om | wm | (H57)
38.9 oD TR 75-1350 25.3 0277 2,726 2021
(L-22) u - 2| (Ps-6) ’
» 30.9 e _ 0.319
Las Pifias m7 (LAY SBR =3 75-700 26.3 ?s.2) 2,597 2021
51.9 oD a3 75-1350 37.3 0227 3,756 2025
(L-C) (PS-4)

Notel: The completion year of Imus and Kawit is not mentioned in the F/S; Maynilad plan is referred.
Note2: OD: Oxidation Ditch, SBR: Sequencing Batch Reactor

Source: JICA Study Team based on existing F/S report

342 ImusTh

T4 =YY T 4 AEREEICBIT A Imus TTOEEO FAKIEY AT LEH 342 TR

—g—o

3-10
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£ BA2BFET7 4 —VE YT 4 AEREEICBIT S Imus THTOFHB D FTKEYS AT A

TFAKILEE S 1578 TAEER Ry T8 S
MEHE | mE ‘ BE E& AR T | s
(MLD) R el (mm) (km) (m%fs) Erga)
6.0 SBR 1k 300-500 16 0047 (PS la) 2022
(1A) | 0.100 (PS 1A)
0.135 (PS IC)
207 SBR H1k 300-700 3.9 | 0.308 (PS le) 2022
Imus T (1B) e 3,279
0.347 (PS IB)
0.207 (PS Ih)
61.6 -
1) SBR H1k 400-1400 8.2 | 0.858 (PS F) 2037
( 1.003 (PS IC)
Source: JICA Study Team based on existing F/S report
3.4.3 Kawit BT
BEfF7 4 — VB U 7 ¢ RS EICR T 2 Kawit BTOFEO FKIES AT AEFK 3.4.3

(2R,
#F 34A3FHET 4 —V ) T A REREECBIT S Kawit fTOHBE O FTAEBE S AT b

TR e TAEE R 78 ke
g | aR \ EE B HE | e
LDy | PEE | TmEX (mm) (km) (mls) (Ero=2)

0.099 (PS Kc)

: . 0.210 (PS Kal

Kawit 222 SBR Wik 300-900 55 ( ) 1,100 2022
0.378 (PS Ka2)

0.378 (PS K)

Source: JICA Study Team based on existing F/S report

344 FHAEHIBRO T AEY R T L LEET—EROBEHEICBIT 5 EELRBRE

74—V B Y T P SRS U RIS B TR S D & AT &
TRl

v 5184 FICEH L7 & 5 I, PR HURICHE T S K EREE . 4988 SC (e
K3k : BOD 100mg/L) 7> 4348 SB (178 /kHk : 30mg/L) |2ZEH S5 TETH D,
F i, FERENC T AR 35 72 |0 AR A AT B LB B D,

v R AREEGTRE, =7 L= a v R EUKOPEHZN R CAAERRE TIT b
%o BT AGE DAK ORI KIS D72D, =7 L—3 3 IFH] & PRRRRH]
EAHETOBEND D, MRS, EAEEMETGIEE (CAS) (AT Y EVEE
EEEM KD B D, FRHEEMEGIEE 23 O T OB 7 15 BRSBTS PEIG el
IR L LTRSS 5,

v 74— E VT 4 FEEREETIL, Las Piflas HlCcBIT A AT T—va T 0 v T
% (OD) DMEREEINTW5, L., oFEIC R TIKRARHEBALE & 72
% OD L, B ClTEmFH SR, £/, A =T v RHOFH FKEDTA
RZ A 2BV T OD IEITHERE ST Zeny,
v BRI S TAE ORKRESIT 1,400 mm TH Y | BN TEIC X - THdE
3-11
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BEOTICHBRINDTETHD, L, FFICRBEENZLWIGATTO LEIZBWT
I, FEBHHEI TIE LRI T A2 ENRH 5,

v Imus B L O Kawit BT CTOHFRZR DR FH% . THIFER O VL EPERS~ R — LR
Tl U TCEKO FTICEERARENE 2 DVEORFHIISI N TV, Zit 7 e —8B X
O A REZR LD 21T O WERH D,

v OIS ORERRERIL. ~ M =T v FEo@EEO T Y =7 FOEBEOEH
XoEn, AECEK2EHORELNLETHD,

3-12



Z1 VEANH
v =Z B T% 1Z230° B [ EITLEE -
T rA TR — P

R ) &4 =
T2z s MR

FBABT 0D MEAHOBHIIER

AETIE, FTARETEE LT 0P =7 MeiHOBE 7 vt X 25#T 5, it
TA i s 0 BRI AEEERHI, HBoKTE . LK I oW TR Z R 5,
RIS, B OERFRICOVTHRRZEHET D,

41 TFAKAIRE OFEMHEE
4.1.1 TR OEMHERE DSt

~A =Z v NthiX Las Pifias i, Imus i, Kawit BTIZHE% 95 T /K QLB O {5 f i & BE
WAL TCWBIRIMTH D, ~A =T v Rk FEGEm o LI 2 £l 280 F
%%ﬂ411:fﬁo:@@ﬁ%@%ﬁﬁ\TK%@%&LT@&%@&%%E@\%
B, REFPEOEE S EET 505, EFEO 3TV TiX L B AROF|H ATRENEAMK
<. ﬁ%@iﬁﬂ%%mU74“7yFﬁii%@ﬂ%ﬂ%TZ%ﬁ%#®ﬁﬁ%%%
TW5, FEEE, 3 ZMCHB W TR ARG L 7o ST O RFHHUIZ RS0 b 00,
T O RO KRFITIZEEAF ORI EE D EET 50, & L <IFLHIpT A7 23 T KL
5 X0 b EREMED BUVMETROM MR E OB E~DORE 2 il D, ZD%H0 +
HIOULFIFHEE LV RILIZH 5

)
BISHMIRNE B oo ®
EZRLTIEMRE CTSH KLY -
W EETS DOAS DFERE CTS#H &UDOAS
NEA
D E— | —
) ( \ ( ™\
T EEIC A5y RER CARMD FHixs
AHEAZEHT DEHLERR BRI
\ J . J . J
( A (
THEFRELE TCTE
AMERDRBE ALTEEEL. BeHEE
BERELEXBTS Ok §:4
| — \ J \.
) )
BfE. &8, EEDBEEE
HEEOENE #MELT
2R FHEZ1TS
| | —
i
- CTS (Contract to Sell) : 72 B3, DOAS DEARNC LMOTEE L~ A =T v FHERELT D, Wiesk
P2 THE L7e 20 E
- DOAS (Deed of Absolute Sale) : 7EHGE#E, THFTAHELTEEN L~ A =T v FMEICHEET 57201280

FREE,
- CAR (Certification Authorizing Registration) : 52 E3EG L7- & X OBLEE OMERIBEE O Al
- TCT (Transfer Certificate of Title) : FTA HEfZ %

Hih . =4 =5 v Ntk

K 411 ~A =5 v FttoFEZE G0 il HFIE

A,




Zr Y ENH
= Z PGB A FAKIC 03700 8 1EHUIREE - ERHE ) FaE
ZrAL FALH— P 72z MEHDOF I G E

~A =7 v FMEDRBEIBEAHIEE 2 D TW DRI, v =T » Rt HHUH O FE,
B LR MU O ATREZe LIV I WKL A E 2 T AFETE~A =T v R
Wik - BEO LT, EMHEREDTCDDEMEZLLTO X 5 ITERE LT,

1) ~A =7 v FHEBBEC EHUEHE 2 b L <IEX 411 13T EHIH O F
EZHED TNDEHTHD Z &

2) TUKALBRIGICEEN A ST (i) I ~DEERE, 7 7 & R BEH O, e,
THIOR - K& S%) THhHZ &

3) BUMIC L ABHFETE N 22 &

4) IEHHIEC T ARG N PR CTH D Z &

4.1.2 FERtORE

~A =Ty Rt ERRFETINE LR, BEFO7 4 —Y Y7 2388& (FIS) &,
BLO4.1.1 HEIZ BiR L7505 Las Piflas T7iZ 3. Imus 2 5. Kawit BTiC 2, & &
10 DA RTE Lz (411 BXOX 4.1.2), St 367208 W & IR IE LA

# 411 BE ST M

EREIERES HWLES | mfdE((ha) g%
L-A 2.50
Las Pifias L-C 7.00

L-22 19.00 | - BETF O FIS 5 E*ic b ii#d v,
C-2 180 | - LridiEEL R CE LES 2T,
C-3 2.35

Imus C-4 15.22
C-A 1.38
C-B 5.60 | - BEfFO FIS 5 E*IZITFid /e L,

Kawit K-2 0.95 | - AIEH7- 7238 L%E%H 7.
K-3 1.59

i &> BEfF @ FIS ¥+ E: “Preparatory Survey for Metro Manila Sewerage and Sanitation
Improvement Project Phase 2, JICA, 2011”35 JX O™ Three-River System Feasibility Study (Volume 4
Cavite Catchment), Maynilad, 2011”.

it : JICA FRA




T Y EE
= 5 TKIZ 537523 [FBIRE - RERHE ) &4 =
ZrA FALR— P T2z s MEBHDOTELEHR

Hidl - JICA FHZELH (Google Earth Pro % )
B 4.1.2 fErHOAER

42 K BIREOERHHED OB
4.2.1 Las Pifias T
(1)  LHFIAHEHES KOG

R#ES No.841 (2009) (Z &V, & ToOHS BIERIFEBEFOMRA L HF| HEHE (CLUP:
Comprehensive Land Use Plan) D3 )54 & EfF Ol 44TV, WE L « B 21795 2
ENFHEAHT BT 5, Las Pifias ild 2016-2025 % %54 & L7= CLUP 25K E L Tk

2 OHZA M O D R X 0y E 0y Uk R R E NS 5 (1K 4.2.1)

Las Pifias 1 CIFIEAAMIIT Z 3k M I FH 3 L O] A AL S 451 (2010) 12 L 0 |
&Ko T i o g, 8 L0 S RERERSEORELMENBH S Tnd, LA
BLOL-CITEEGFHBBHIXIC, L-22 13FEEHX EREMXICE =N > T LT
WD, 7272 U R KAVERYG & G e Rk Zn L HURI A X, 14 & L C Las Pifias T O#B i HE
R RE O ETH#EE e HiEXK sy - BEFMEEZRITHI L E LTS, ZOOAEEE
L7z Las Pifias 1 o> At o0 @ EL S 1 X B o0 LR R FHEI 2 Tk e < | AT FHE R
IR AERBRIREIND,
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Zr Y ENH
v = S H R F AN 527 8 1SR LE - AT ) -
ZrAL FALH— P 72z MEHDOF I G E

L-22
0 2.5 5.0km
| E—— |
Legend Flood Depth (m)
= Major Roads D 0-1
~— Major Rivers . -2
l:l River Basin . 23
B
-

Hi B : the Metro Manila Flood Management
Master Plan (2012), {HJRER1T

X 4.2.2 &JE Ondoy (2009)i & % £

it : CLUP(2016-2025) . Las Pifias i KIZIKIKAL D 53 A7
X 4.2.1 Las Pifias T - ##F] FHFHE

(2) #K

3R> CLUP T, Las Pifas MOk KO HEZZIT0T WHLE & L CTERIRVO
Hilgk, FFl2 /3T A Manuyo Dos 23 EE STV 5, —J5 T Las Pifias fiN o 3 i
TR DB 2 Z TP T Wil & L THRES LTV D

UHAED FE Rk E TH S B Ondoy (2009 4E) (2 X 2 Hk/K I 0 i KIE KK % K]
422177+ %, L-A 13 0-Im, L-C (% 1-2m. L-22 |3 0-2m D& Tl KI/AKKAE 25048k L
7=,

() THuffikk

B HT EIBARTIL, il Z L oA AR EINTEY . ZOEIZNEBATOREIC X
DIREEZITEFN 2 EN D, Ml EHICBEES SR oREIcEb D — T, -
MO TGS DM EIZ b A2 5.2 5, X 4.2.3 12777 X 91T Las Pifias 7PN o Hifff
D ENRVETTWNDZ D, HOTEMmE S ERMEmICH D Z ERbns,
AFEETHIRT 0BG OEHFREICB W T, LTOEBENS Z ONER AT DAE
T 2 Hfl D 2 [0k 2 RO HEmRS & LA L,
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Zr Y ENH
= Z PGB A FAKIC 03700 8 1EHUIREE - ERHE ) FaE
ZrAL FALH— P 72z MEHDOF I G E

(Php/m?)
30,000 -
20,000
10,000
0 =
T T T T
1990-1992 1993-1994 1995 1996 1997-Present
“®- - Highest Value in Las Pinas e | -A

- Barangay: Almanza Uno - Barangay: Pamplona Uno

- Street/Subdivision: Zapote Alabang Road - Street/Subdivision: not major streets

- Classification: commercial use - Classification: commercial use
== |-C L-22

-Barangay: Manuyo Uno - Barangay: International Village

- Street/Subdivision: not major streets - Street/Subdivision: BF Exec IV&V

- Classification: residential use - Classification: residential use

i : 1990-1992 ££ D L-A OHII T G RFAFR SNV TWVRD o 7272 0IZR L TR,
H . AERAT

X 4.2.3 Las Pifias T PN oG4 H1oD Hiffl o Z Bh{E 7]
- EBEOBGMER X, HBATTE T TREWTLIED FORN e FE LR T 5720
AL HOEEEZHANCTHT S Z ENEENTH- T,
- A =Ty FiEL RS OB E 21T > TWVZRUWRILTH - 7=,

- JICA FRA I XA H & FEL D SEH SR % FF > L O TGl 2 15 5 72912 20 UL
OREMAEEEEZEZ A X Ea—L7=0., FEai & i Lflii&@:tﬂﬁﬁ)/}\fcﬁ <.
T+ EBRRE L R D HERITE SN0 T,

- WHERER R L ORMABEEE~DA U F Ea—IC XV —fRAIITHIf DK 2 5D
ks 23 5 Ak O PRIV B D & DIE 21572,

B el oD T K ALER G R O B I FE R U 7 iR 23R 4.2.1 1R ESad
A =Ty R K> THRGHE OO, HHEAFITH0 2 B IIAZE L L?‘:o

# 4.2.1 Las Pifias IZ81} 5 F/AKABIBREFZR DOE RAFEICEA Lz i

A R EHEICE A L iR (PHP/m?) T
L-C 3,800 Hifi (PHP 1,900/m?) @ 2 {%
L-22 9,200 Hifli (PHP 4,600/m?) @ 2 {%

L : JICA A
4.2.2 Imus T
(1)  LHOF A E S KOV EE L]

Imus ™ @ +#F] X [RE T > CLUP (2007-2016) 12 X W X 4.2.4 D X 9 IZEEI ST\ 5

2 L7z Las Pifias 7 & RARIC, Imus T 6 Z o> = HUF FH 5 Hi s X ORI T 0> 4= 1) B AR )
BN XY ARy Z Lo ARSOBRESENBBI S TnD, £72 Imus O
fGeAfi C-2, C-3, C-A, C-BIFfEEHIKIC, C-4 XTI TS b0, T

4-5




T Y EE
= 5 TKIZ 537523 [FBIRE - RERHE ) &4 =
ZrA FALR— P T2z s MEBHDOTELEHR

KALIBIZ ZETHBKRL TP A, st E LT Imus o EHER A RETO L TEY)
HARRS - BEZFHZHRITDIIEELTVS, COEOHSELEE L1= Imus i OIEHE
HMOBELEIFIRTOTHMFIAAENS TIEEL, BHHAERICEYSEBRRESIND,

Hid . CLUP (2007-2016) . Imus T
X 4.2.4 Imus T O L HF|) A EFHE

(2) Hk

Imus T CLUP O#A N — K< 7Tk, [RIHTALEE 0 #0103t < O Hidek 2 5
WTRE RO ENHD EFHREINTND (K 425), C2 BLW C-A Tkl
0.25-0.50 m, C-B T3 0.01-0.25 m DRAKNFEEIND —F7 T, C-3 B LU C-4 1TiRAKD
AR DM B2 N LT B
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Zr Y ENH
v = F BB FoKICD02 5 [GFHIRE -
T rA TR — P

R

) -
T2z s MR

M o2 |

'E‘_
P

| CB |

High © CLUP(2007-2016) .

(3)  H-Hufiks

Imus 7 O HifiIE[X 4.2.6 12
R X ol EREmIIC
%,

K ALER A5 A B O B FH A
BO(%R) (AT 5 i
fili% 1%, FEARIIZ Las Pinas
7 &[RRI HAT D 2 £ DA
ERET D, 7272L C-B
[ZOWTIE, BIfEAKHE L
THHIhTBYEMND
W A My OARF & B
B L TEFDyDER %=
LBIWTERE LTz, &5
MO TKMUBLE @ O
MEHRICE A U 72 il
¥ A3 4.2.2 1277,

Imus
X 4.2.5Imus THOWAKNY— <o

(Php/m2)
10,000
8,000 e =@
6,000 @ PR A
4,000
2,000 ii i
0 T T
1994-2001 2002-2006 2007-Present
@®-- Highest Value in Imus A C-2&C-A

- Barangay: Tanzang Luma
- Street/Subdivision: Imus Blvd
- Classification: commercial use
el C-3
- Barangay: Bayan Luma
- Street/Subdivision: not major streets
- Classification: residential use
== C-B
- Barangay: Medicion Il
- Street/Subdivision: not major streets
- Classification: residential use

- Barangay: Toclong

- Street/Subdivision: all lots

- Classification: residential use

c-4

-Barangay: Anabu |

- Street/Subdivision: not major streets
- Classification: commercial use

fi§# : 1994-2006 ££0 C-2 I LN C-A, 1994-2001 £ C-B D H#iuffii %
WHFAR EN TR S T2 DITR LTVRUY,

X 4.2.6 Imus T PN O1gAE Hi o> H il o> 2 B )
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T Y EE
= 5 TKIZ 537523 [FBIRE - RERHE ) &4 =
ZrA FALR— P T2z s MEBHDOTELEHR

£ 4.2.2 Imus MIZBIT 5 FALEIB R OFE AFEICEA Lz ik

f A R EHEICE A L LR (PHP/m?) R A
C-2 3,000 Hiffi (PHP 1,500/m?) o 2 {i%
c-3 2,750 Hiffi (PHP 1,375/m?) @ 2 fi%
C-4 6,000 Hiffi (PHP 3,000/m?) @ 2 %
C-A 3,000 Hiffi (PHP 1,500/m?) @ 2 fi%

Hiffi (PHP 1,500/m?) @ 2 fEDEEEH>
Higpk = A Ry OfEE: (PHP 1,000/m?)
C-B 2,000 ZELSIWIZfE

GRAEKHE E LTRSS TR D &k
I A Ny DOARF|EEE)

High : JICA FAAR
4.2.3 Kawit BT
(1)  EHORHGEE S KOV

Kawit 1T o> +-HIFI FIEFRIITo CLUP (2012-2022) (2 &V X 427 O X 5 ICFHE ST
Do EFFEL7z 2 & [AERIC, Kawit BT & 2 oD ORI I 3 L ORI T oD -+ Huf1 LI 5
BlZE D H@Ky T Lo HRLCBRERMEN AT S T 5,

Eiko 2 Wil X B0 | Kawit BT T F ARG & B39 5 54 13 pa ik, T3,
INBO RIS FHEEAIBARE HIE O W NI S S Z 2l &N TV A, Kawit BT o+
R BT S B3 L OEFBEEHANHE S TN D, BRI L TnDd K2
B LU K-3 DL EHN 2 423 (TR T,

Hil - CLUP (2012-2022) . Kawit BT
X 4.2.7 Kawit BT o #1318




Zr Y ENH
= Z PGB A FAKIC 03700 8 1EHUIREE - ERHE ) FaE
ZrAL FALH— P 72z MEHDOF I G E

# 423 EfH K2 BXOK-3ICHEA ST 5 B8 808E

HH JRHINA
HEEYE S 16m £7-1I5MET
EHENOOR/NE Y h Ny T 5m
R 75%

Higl . The Comprehensive Zoning Ordinance of the Municipality of Kawit and P.D. 1096 -
National Building Code and its Implementing Rules and Regulations

(2) #K

Cavite MN23FE & B 7=F5 5 (Provincial Disaster Risk Reduction and Management Plan
2011-2016 of Cavite Province) (Z & % &, Kawit BT 2R3 3K DR L IEF 22 T30
MR STV D, ITATIE, 2006 40 E A Milenyo (2 X 0 Kawit BT 23 /35 >
ﬁ4ifﬂQQMm®&m%%%xwtoitmw&%&ﬁ@Hmwmm;@ﬁbé
EHLTEHEE S A=Y RNINb 23 13T A BRIk EZF &2 L,

12 JE Habagat | & % Cavite M DR /KHEFRIL 2 X 4.2.8 12777, K-2 BLOK-3 ITHEK
T 1.0m ORAK#EEEZZIT T,

Hi# : Draft Final Report of Industrial Area (Cavite Province) Flood Management Projects
(QICA)DA »H ¥ 2 —ifiT

4.2.8 B A Habaaat (Z & 5 Cavite N DR /KHEEIRIL
(3)  t-Hufiks
Kawit BT O H#AI1X X 4.2.9 I27T X 5 1 FRMEMICH S

TFKAVERG R O R AR (1) 1@ A 95 SRS X, koo 2 T & FIRRI Hui o
2 fE DM 2R ET D, SO ARG ERR O E AR IC#E A Uz Lk %2 £
424 2R 7,




Za VAT

== 5 7 AR Pk 170 B 1 AATIE - RS . T8
T 7L FA L~} Z'rlz 2 MR DB GE
(Php/m2)
4,500 == O==Highest Value in Kawit
4,000 p - Barangay: Kaingen
3,500 - z il - Street/Subdivision: National Road
-~ - Classification: commercial use
3,000 2
2,500 k2
, / -Barangay: Putol/Magdalo
2,000 = - Street/Subdivision: not major streets
1,500 - Classification: commercial use
1,000 K3
-Barangay: San Sebastian
500 - Street/Subdivision: Grand Centennial Homes
0 T 1 - Classification: residential use

2002-2006  2007-Present

i : 2002-2006 £ D K-3 QML HFRFAR SN TR o 7272 0ITR L
TR,
Hih : NERAT

X 4.2.9 Kawit BT PN g Hh o> Hifil 0 ZEBhE M)

F 4.2.4 Kawit BTIZ 31T £ FKLEBEZR OB AFHRICEA L7 Tk

f A R EHEICE A L LR (PHP/m?) R A
K-2 4,680 Hifli (PHP 2,340/m%) & 2 {i%
K-3 7,000 Hifli (PHP 3,500/m?) @ 2 {%
HB : JICA FRARA
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Za VAT

V= F BB T KIZ 257525 [FRIREE - R

Z 7L FA LS~ P

) H4 =
T2z s MR

43  BEAMOBRIIER

ATH T34 e L O BLBL G 2 Fe i 5.

4.3.1 Las Pifias i

(1) sl L-A

F 4.3.1 ITfEflH L-A o HHE A =1,

# 431 FEMH L-A O HHifEEH

(1) ik

2.50 ha

(2) M

- A =7y FHEOBFEM P EHFRICE N TN D,
- Las Pifias IICRFES NI RIERFEE A Y v 7OFEBEFTE LT
IR D B D,

(3) HEfiiE

2 AROBEHEN (MEERHER & HIE55m & Y, Alabang - Zapote
Road (iF 14 m) |Z¥kE9 %)

(4) Jiirr)l| Zapote )|

(5) LT A ~A =7 v Ftt

(6) fER L

(7) Hbffiks 5 | fi#% : PHP 15,000/m? (2013)

(8) MG

- A =Ty RERC & 0 BUSE A
- REREEDR L DD, RERNICHMET 2 2~/ =T
R4t & Las Pifias %A & % &

(9) #tk

- R (SR DR R 57 1 R0V iR 1 S
- 2009 £ A A, Ondoy Thx KR /K KL 0-1m O

(10) LB

H AT R OHIWNC £ RE

BAiEAR (R OEFIIUT OBEREDE BITHIE)

1. BEGHERS 1

2. BEfEERK 2 3. BN DORRT 4. BN ORRT

H : JICA A&
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T Y EE
= 5 TKIZ 537523 [FBIRE - RERHE ) &4 =
ZrA FALR— P T2z s MEBHDOTELEHR

(2) sl L-C
F 4.3.2 |[ZfEflH L-C o HHF 2 R,
#= 4.3.2 [EAMH L-C 0 LHEHR

(1) i 7.00 ha
(2) tHuFI FFIFH Hi
(3) BEpiiE S. Marguez Road (i 5.5 m)
(4) Hai)l| Las Pifias River £ 7= 13% OB 4 5 Pk
(5) LHFTHEHE - Adelfa Properties
- Adela and Maxima Ferrer
(6) ER 2L
(7) Hftiks - Hbffi : PHP 1,900/m?,
- KRB O B AR T % S PHP 3,800/m?
(8) HHuEfS S ~A =Ty NI K0 Bt 09, BIES T C o E RN 2 S
(9) kK - PREIZHOKOREE 0 V- S
- 2009 - H A Ondoy T RIZ/KIKAL 1-2m DO
- Wi E T 1.2km L7272 < . Las Pifias River oK ICHEN TV D
7o, WAKHRZ T 2 HNEDY,
(10) ZEEEHH ERTI R R OHIWHC L v E

AR AN (R OEFIIU T OBEREDE BIXIE)

1. BHEER 2. iRl 3. JBsR)1l 4. BN ORRT
L JICA A
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Zr Y ENH
= Z PGB A FAKIC 03700 8 1EHUIREE - ERHE ) FaE
ZrAL FALH— P 72z MEHDOF I G E

(3)  frEfiH L-22
F 4.3.3 |[ZfEAlih L-22 o HHEF R A~
= 433 M L-22 D - HiiE R

(1) mfg 19.00 ha
(2) LHuFIFH - Ae: ARERAEE DS HUE
- T S
- FE AR A Hh
(3) HEfpraE ik Tropical Avenue (I 7.0 m)
(4) Jirn)l| Almanza Creek
(5) LHIETAHHE - Home Insurance & Guaranty Corp.

- Aguirre, Tomas B.
- Land Bank of the Philippines
- Lucas, Rufino S. and Debbie N Sps

- BF Homes Inc.
- Sauler, Amando R.
(6) ER R DRFREBIIAERED Y
(7) LHufHiAs - Hbffi : PHP 4,600/m?,
- FKAVESG AR O I AHRLCIE 3 5 Lk : PHP 9,200/m?
(8) MRS - v A =Ty N X HfiE. AR, M C o ERM A ke
- LHIPETE A O A L L HIEG i#E 2SR5 ATREMEA E
(9) K - HRREICHOK DR E ST 0T ORI
- 2009 “E D EJE Ondoy T Kiz K KL 0-2m @%A‘Z%
(10) ZEZLHHI BT EHE R OB L0 RE

‘ -
2

BAHEIR (R OEFIIUTOEEDEFITHIS)

1. BERE% 2. BN OFT

Hi ;- JICA A
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Za VAT

V= F BB T KIZ 257525 [FRIREE - R

Z 7L FA LS~ P

4.3.2 Imus T
(1) fEfiHh C-2

7% 4.3.4 |THEARH C-2 o HHU B A R,

# 434 R C-2 o LHiEH

(1) miH

1.80 ha

(2) HUFIH

AT

(3) BEkriERE

Toclong 11 Street (% 4.0 m)

(4) Hiein) 1

WTHEDHEK B K OB B 2> & B 5 330m @ Imus River

(5) LHprAEE REpTE#
(6) ER el
(7) THufHAS - Hufffi : PHP 1,500/m?,

- FARKUERIS SR O HE B AT 5 T ik PHP 3,000/m?

(8) JHH AR

~A =7y NI &Y Bl B0, WS i C oo ERTAR A S H T

(9) Btk

KB 72 B IR D BRI K 0.25-0.50m DB /KGFEL ST 5 AlHEMESDH v

(10) AEEEHH

HP T A R OIS KD P

AR (K OEFIIU T OEREDE BIZX)

1. BE

2. BOtN ORRT 3. B DRRT 4. JEET)Il

Hi ;- JICA A

4-14
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Za VAT

V= F BB T KIZ 257525 [FRIREE - R

Z 7L FA LS~ P

) -
T2z s MR

(2) fEsiih C-3

% 4.3.5 |ZfEAh C-3 O HHUE M A =T,

# 4.3.5 R C-3 D HHIFR

(1) mifH

2.35ha

(2) MR

ARF I

(3) HEfiiE

Nueno Avenue (I 10m) Z#H L CHEGHER 1 (IE 5.0 m) . BiiE i
2 (h&35m) ([ZHfkid 5,

(4) Hesiin)1l

M s 0 BJ5 320m @ Imus River

(5) LT A REpTE#
(6) R el
(7) THuffiAs - Hufffi : PHP 1,375/m?

- FARAUERIS R O HEEICE AT S TR PHP 2,750/m?

(8) JHHIEE S

~A =7y NS &Y B, B0, WS i C oo E R AR A S H

(9) #ok

HIKIZ K D HE TR < WHIIERIZ S Ml

(10) LB

T IR OF T Y R E

AR AR (R OEFIIU T OBEREDE BIZXIE)

1. BEGHER 1

2. BEfEERK 2 3. BHIANDRRT 4. BN ORRT

L« JICA G
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V= F BB T KIZ 257525 [FRIREE - R

Z 7L FA LS~ P

(3) Site C-4

% 4.3.6 |2t C-4 o HHUE M A R~

# 4.3.6 A C-4 D -HIFR

(1) mfk 15.22 ha

(2) tHuFI JHFS K OVt

(3) BEpiiE Patindig Araw Road (Il 6.0 m)
(4) Harril T OHEKEE

(5) LHpETA# N RCES

(6) FE L

(7) Hftiks - Hbffi - PHP 3,000/m?

- FARKVERIS SR O HE B AT S TR PHP 6,000/m?

(8) JHHIEE S

~A =7y NS &Y B, B0, WS i C oo E R AR A S H

(9) #ok

HIKIZ K D HE TR < WHIIERIZ S Ml

(10) LB

T IR OF T Y R E

AR AR (R OEFIIU T OBEREDE BIZXIE)

1. BB

2. iRl 3. BHIANDRRT 4. BN ORRT

L JICA A
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V= F BB T KIZ 257525 [FRIREE - R

Z 7L FA LS~ P

) -
T2z s MR

(4) sl C-A

F 4.3.7 |ZEAfH C-A O HHUE A =~

# 4.3.7 AR C-A @ HHiE#R

(1) miH

1.38 ha

(2) L-HuFIH

- W OERHERA T 2 SDORELZH Y, THFTFEE LEEDS &
NEREEZERT 2720 AEAE L TV D,
- TS R

(3) #EfiIE R

Toclong 11 Street (i 5.0 m)

(4) i)

TR DOPEK KIS I O B 2> & 35 150m @ Imus River

(5) kM H#

Magdalena P. Esguerra

(6) R

FRED LB Y . B OEBHE BT AEEES D

(7) t-Huffiks

- Hiffi : PHP 1,500/m?
- TFOKAUERSEEER o0 Fr RS S 5 A% © PHP 3,000/m?

(8) ISR

- A =7 v FHENETOMIEG 2 % £, LHoEED
- BRI 2 SDERREER H L OO PAFANIMET 5 Z LI~ A
=7 v Fthe LHIFTAE O TEER A

(9) #EAK

KREIL 22 B IR BT H K 0.25-0.50m DR A E L2521 5 Al heM:H v

(10) FELEHIH]

A TR OFIWT KD RE

FEAHEIR (KR OEFIIUTDOEEDESICHIL)

1. B

2. BN ORT 3. B DRRT 4. JEHEIR|

Hi ;- JICA A
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V= F BB T KIZ 257525 [FRIREE - R

Z 7L FA LS~ P

) -
T2z s MR

(5) fEslid C-B

% 4.3.8 |ZfEAfH C-B @ HHF A<,

# 4.3.8 R C-B o+ HlF

(1) mifH

5.60 ha

(2) MR

AKEAFASHTEY, EEEY bESNME,

(3) HEfiiE

General Yengco Street (I 5.5 m) Z &M L CERHERK 1 (1H3.0m) B IO
PHgHER 2 (IE5.0m) ICHHed 5

(4) Hesiin)1l

FHCHE T B HEKIR 3 L O HE O8R5 560 m HLJ7 O Imus River

(5) HHIFTEE MT Virata Realty
(6) R L
(7) THuffiAs - Hufffi : PHP 1,500/m?

- FARKVERIS SR O HEEICE AT S TR PHP 2,000/m?

(8) JHHIASHEY

~A =5 v FMENECOMEEFZH £, FHOEET

(9) #ok

FHAE 72 B R D BRI K 0.01-0.25m DB KGFELY ST 5 AlHEMEDH ¥

(10) LB

T IR OIS D R E

AN

y 1

i
0

AR IR (R OEFIIU T OBEEDE BIHIE)

1. BEGHER 1

2. BEfEERK 2 3. HEfeiERK 2 4. BN ORRT

L« JICA G
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= 5 TR AR Tk IZ 735702 B 15 3UEE - RER T ) &4 =
ZrA FALR— P T2z s MEBHDOTELEHR
4.3.3 Kawit BT

(1) sl K-2
F 4.3.9 |TEAH K-2 O HHUFHR 2w,
# 4.3.9 fEfH K-2 O -HilFR

(1) mfE 0.95 ha
(2) +HF A A Hi
(3) HEpiiE Kalayaan Road (1% 5.5 m)
(4) Hpirn)ll FHh O PR 5 330m 765 DK
(5) LHIpT A HidEE 72 L
(6) {ER 2L
(7) Hbfiks - Hufffi : PHP 2,340/m?
- FKALBRI AR O F R ELIC 4 5 Lk - PHP 4,680/m?
(8) F MBS ~A =7 v NRC & 0 B, ERY. MBS C o IE R & FE T
(9) Ak - WKk OWEE &% e s ST
- KRB ROBIEAR Im OEKIEEZZ T 5 Rt dH v
(10) S - S S 16 m EIL5BEET
- EENPSOR/NINEY Ny 7 1 Em
- BfiR - 75%

AR (K OEFIUTOEREDE SIZX)

1. BB 2. BN DT 3. BN DT
Hifl - JICA SR
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(2) sl K-3

% 4.3.10 |ZfEAH K-3 O HHFH 2w,

# 4.3.10 fFEmh K-3 0 +HiE R

(1) miH

1.59 ha

(2) L-HuFIH

- B (BERGERATT) 0 2 DO/ S VWA
- TS SRR

(3) BEhE R

Antero Soriano Highway (i 14 m)

(4) Heir) 1l

RO TR D> S 350 m P57 OPEK

() LHIFTEHE

Joventino Olaes

(6) FE

7oL

(7) Hbfiks

- Hbffi : PHP 3,500/m?
- FAKAVEE R OB H A AT 5 S U@ PHP 7,000/m?

(8) MR

- v A =7y NN CoOmIEFMii A % £, THo#E T
- BHINIZ 2 SO/NSWEHNH D OO, BRRNTMET S 2
LiZwA =7y Rthd THIFTEE DM TEER

(9) Btk

- WK DOYREE 52 109 H 2 32
- KEBEARBROBICEK Im OEAWEELZIT 5 A HEMHH Y

(10) LB

- EEEME S 16m X5 BET
- EENPSOR/NEY Ny 1 Em
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Existing F/S Report Reviewed
No. Parameter Unit | Pal+Lbl Lal La2+Lb2 Total Pal+Lbl Lal La2+Lb2 Total Reference Source/Note
L-22 L-A L-C L-22 L-A L-C
A |General
1 |Catchment Area ha 1,125.65 965.31f 1,279.90 3,370.86 1,125.65 965.31 1,279.90] 3,370.86|F/S, JICA T/A 2012
2 |Population 2037 capita | 216165 171392| 288520| 676077| 233377| 185039| 311493| 729,008 |-2LESt water demand by Mayniad, each catchment same
proportion with existing JICA F/S
3 [Water Consumption 2037 Ipcd 186 186 186 186 160 160 160 160 |Latest water demand by Maynilad
Water Demand 2037 Latest water demand by Maynilad
4 Domestic| MLD 40.2 319 53.7 125.8 37.340 29.606 49.839| 116.785
Non-Domestic| MLD - - - 7 1.978 1.568 2.640 6.187 |Proportion based on domestic water demand
Return Factor % 80 80 80 80 80 80 80 80 |F/S, JICA T/A 2012
5 |Domestic Flow per capita 2037 Ipcd 149 149 149 149 128 128 128 128 |From latest water demand, JICA T/A 2012
Daily average domestic flow 2037 m3/d 32,209 25537 42,989 100,735 29,872 23,685 39,871 93,428 |From latest water demand, JICA T/A 2012
6 |Industrial and Commercial Flows 2037 m3/d Not included 1,583 1,255 2,112 4,949 |From latest water demand
P % 15 15 | 15 | 15 15 15 15 15 |F/S, JICA T/A 2012
7 |Groundwater infitration (GW1) m3/d Assume included in 5 above 4718 3,741 6,297 14,757 |From latest water demand, JICA T/A 2012
8 |Average Dry Weather Flow (ADWF) | ma/d | 32200| 25537| 42080| 100735| 36173| 28681| 48281| 113,134 |TTOM ltestwater demand, JICA TIA 2012
Domestic + Non-domestic + GWI
9 |Daily Maximum Dry Weather Flow 2037 | m3/d | 38910| 30851| 51934 121604 42464| 33669| s6677| 132,810 |FTOM ltest water demand, JICA TIA 2012
(Domestic + Non-domestic) x 1.2 + GWI
10 [Peak Flow/Flow to conveyance system m3/d 70,037 55,531 93,480 219,049 61,337 48,632 81,867 | 191,836 |From Iate_)st water demanq, JICA T/A 2012
m3/sec 0.8106 0.6427 1.0820 2.5353 0.7099 0.5629 0.9475 2.2203 |(Domestic + Non-domestic) x 1.2 x 1.5 + GWI
B |STP
11 |Planed Capacity m3/day 38,910 30,851 51,934 121,694 36,200 28,700 48,300 | 113,200
12 |Influent Water Quality
BOD5 mg/L 200 200 200 200 200 200 200 Maynilad New Guideline, Paranaque, F/S, JICA T/A 2012
TSS mg/L 200 200 200 200 200 200 200 Maynilad New Guideline, F/S, JICA T/A 2012
TN mg/L - - - - 40 40 40 Maynilad New Guideline
TP mg/L - - - - 5 5 5 Maynilad New Guideline
pH - - - - - 6-9 6-9 6-9 Maynilad New Guideline
13 |Effluent Water Quality
BOD5 mg/L 50 50 50 50 30 30 30 Maynilad New Guideline
TSS mg/L 70 70 70 70 30 30 30 Maynilad New Guideline
NO3 (Future) mg/L - - - - 14 14 14 Maynilad New Guideline
Phosphate (Future) mg/L - - - - 1 1 1 Maynilad New Guideline

Note) JICA T/A Team 2012: Technical Assistance of Paranague Sewerage System Development Project [ Technical Assistance of Loan Account] Site Works Report, Dec 2012, JICA/Nippon Koei
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Existing F/S Report Reviewed
No. Parameter Unit Imus Kawit Imus Kawit Reference Source/Note
1A 1B IC Total K 1A 1B IC Total K
A |General
1 |Catchment Area ha 655 2,276 6,572 9,502 1,340 655 2,276 6,572 9,502 1,340 [F/S Appendix B Design Flow
2 |Population 2037 capita 37078| 120616| 374284| s41178| 146061 43586| 151548| 437615| 632748| 138,505 |AUCSt Water demand by Maynilad, each catchment same
proportion with existing Maynilad F/S
3 [Water Consumption 2037 Ipcd 160 160 160 160 160 160 160 160 160 160 |Latest water demand by Maynilad
Water Demand 2037 Latest water demand by Maynilad
4 Domestic| MLD 6.0 20.7 59.9 86.6 23.4 6.974 24.248 70.018 | 101.240 22.175
Non-Domestic|MLD N/A N/A N/A N/A N/A 0.021 0.071 0.206 0.298 1.640 [Proportion based on domestic water demand
Return Factor (Sewage Generation % 80 80 80 80 80 80 80 80 80 80 |F/S, JICA T/A Team 2012
5 |Domestic Flow per capita 2037 Ipcd 128 128 128 128 128 128 128 128 128 128 |From latest water demand, JICA T/A Team 2012
Daily Average Domestic Flow 2037 m3/d 4772 16,591 47,908 69,271 18,696 5,579 19,398 56,015 80,992 17,740 | Ditto
Industrl_al and Commercial Factor per % 12 12 1 12 1 N/A N/A N/A N/A N/A
6 |domestic flow
Industrial and Commercial Flows 2037 |m3/d 573 1,991 5,749 8,312 2,243 16 57 165 239 1,312 |From latest water demand
7 | Groundwater infiltration (GW1) % N/A N/A N/A N/A N/A 15 15 15 15 15 |JICA T/A Team 2012
m3/d 614 2,135 6,164 8913 1,257 839 2918 8427 12,185 2,858 [From latest water demand, JICA T/A Team 2012
8 |Average Dry Weather Flow (ADWF) |m3/d s058| 20716| 59822| 8649 | 22196| 6435| 22374| 6ag07| 93415| 21,910 |TTOM latestwater demand, JICA T/A Team 2012
Domestic + Non-domestic + GWI
9 |Daily Maximum Dry Weather Flow 2037|m3/d 5058| 20716| 50822| 864%6| 22196|  7554| 26265| 75843| 100g61| 25,720 |TTOM test water demand, JICA T/A Team 2012
(Domestic + Non-domestic) x 1.2 + GWI
10 Peak Flow/Flow to conveyance m3/d 8,630 30,007 86,650 125,288 32,666 10,911 37,938 109,550 158,399 37,152 [From latest water demand, JICA T/A Team 2012
system/Full Flow to Treatment (FFT) Ips 99.89 347.31( 1,002.90( 1,450.09 378.08 126.28 439.09( 1267.94[ 1833.32 429.99 [(Domestic + Non-domestic) x 1.2 x 1.5 + GWI
B |STP
11 [STP Capacity m3/d 6,000 20,700 61,600 88,300 22,200 6,500 22,400 64,700 93,600 22,000 |To be considered in the study
12 |Influent Water Quality
BOD5 mg/L 125 125 125 125 125 200 200 200 200 200 |Maynilad New Guideline, Paranaque, F/S, JICA T/A 2012
TSS mg/L 40 40 40 40 40 200 200 200 200 200 |Maynilad New Guideline, F/S, JICA T/A 2012
TN mg/L 43 43 43 43 43 40 40 40 40 40 |Maynilad New Guideline
TP mg/L 6 6 6 6 6 5 5 5 5 5 |Maynilad New Guideline
pH - - - - - 6-9 6-9 6-9 6-9 6-9[Maynilad New Guideline
13 |Effluent Water Quality Standard
BOD5 mg/L 50 50 50 50 50 30 30 30 30 30 [Maynilad Effluent Standard
TSS mg/L 70 70 70 70 70 30 30 30 30 30 |Maynilad Effluent Standard
NO3 (Future) mg/L - - - - - 14 14 14 14 14 |Maynilad Effluent Standard
Phosphate (Future) mg/L - - - - - 1 1 1 1 1 [Maynilad Effluent Standard

Note) JICA T/A Team 2012: Technical Assistance of Paranaque Sewerage System Development Project [ Technical Assistance of Loan Account] Site Works Report, Dec 2012, JICA/Nippon Koei
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521 =S EHBECEATI TAEERBLIOREDRS Y —= 7

%331 FECEH Lz X olc, HEMIEO FKE Y AT AOFBEITIZNVD < MORREN
5,

TARIEY AT LOE KA & RS, FARBEHM S RE L TS, HED FAKIEE
LKORYL, EB L VP=—X2BE LT, ~=7WEH IR T 518 e Hdi 2 28R
LMD D,
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# 521 T/AKEHENROSEL X ONEE

Items Classification Method
Wheth tth d A B c
ether or not the needs - -
The needs and There are only interest Not applicable to the
and backgrounds are . .
backgrounds are clear. and concerns. cases mentioned in the
1.Needs clear.

(mainly according to the
results of interview)

left.

2. Current Adaptability
(Short-term)

Whether or not the
technology is effective to
introduce at present.

A

B

©

The technology has
already been adopted in
the existing facilitiy
(including a pilot plant).

The technology has a
potential to resolve the
urgent issues and is
considered as effective.

The technology is
considered too early to
adopt.

3. Future Adaptability
(Long-term)

Whether or not the
technology is effective to
introduce in the future.

A

B

©

The technology is
considered as
indispensable for the
future improvement of
sewerage system.

The technology has a
potential to resolve the
conceivable issues in the
future.

The technology has a
potential to be introduced,
however, the application
should be limited because
it totally depends on the
specific specification or
conditions of each case.

Selection results

Sewerage technologies
have been evaluated
according to the criteria
described in the right,
considering the above
mentioned three points
(needs, current
adaptability and future
adaptability).

A

B

c

A technology which has
more than 1 A for the 3
items shall be considered
as the most potential
technology to be adopted.

A technology which has
more than 2 B for the 3
items shall be considered
as the next candidate
technology to be adopted.

Other technologies not
mentioned in the left.
The priority is low at
present.

AT BT LA 3T A ORFifL, 1 Lk ko> A DFFI % 1 B 2 40T T REEDS &
HEHfFE LTRREDR S ) == 7 EATo T,
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Classification

Facility

Sewerage Technology

West Metro Manila

Needs Current Future Selection R
Adaptability | Adaptability | Result
a) Trench-less Method L "
o (Long distance pipe-jacking method, Shield method, Hume A A A A Plap:;?cltsgren:thod (not Japanese company) has been applied fora
1) Pipeline concrete pipe for curved pipe-jacking method, etc.) P
b) Pipe rehabilitation method (SPR, etc.) C C B Cc Needed for future.
1. Pipeline System a) Manhole anti-floating measures at the time of liquefaction [¢] C [¢] [ No particular needs found
2) Manhole
b) High performance manhole iron cover (o} B B B Can be applied. However, no particular needs found.
3) Pump b) Gate pump (low water level operation) C C C c Needed when a simple drainage pump is required.
4) Collection system  |a) Vacuumsewerage system c c c c Not reco as and are time
a) Pre-treated Trickling Filtration method (PTF method) B A B B Advanced treatment needs to be supported in future.
b) Membrane Separation Bioreactor (MBR) A A A A Manila Water Company, Inc. has used the MBR produced by a foreign
1) Whole treatment company.
lant - " - —
P! ¢) Compact MBR + RO System B B c B Itis questionable whelher reuse of treated water is required, since the
water supply coverage is high.
D ional Acti I
d) Deep type Conventional Activated Sludge process (CAS A A A A Japanese CAS method has been used.
method)
. a) Plastic trash screen (scummer) C C B C High corrosion resistance and long life.
2) Primary treatment ) ( ) 9 9
facility b) Vacuumsand lifting device C C B (o} Easy maintenance because there is no moving part in water.
a) Energy-saving blower A B A A
2. Watewater These are general-purpose equipment and can be utilized at the
En -savil i -fine ai I A B A A
Treatment System 3) Reactor b) Energy-saving type diffuser (Ultra-fine air bubble) existing treatment plants.
c) Energy-saving type diffuser (Aerator type) A B A A
e) Mier for reactor C B C B
a) Fin chain sludge scraper C C C c -
. . " " No specific y as a Japanese product.
4) Sedimentation Tank |b) Long life chain [¢] [ [¢] [}
c) Scum collection/separation system C C C C
5) Disinfection a) UV disii device [ [¢] C c -
-~ No specific as a Japanese product.
Facility b) Ozone C [¢] C c
6) Advanced treatment |a) Upward streamtype high-speed fiber filter media filter C C (o} Cc Not enough performance records.
7) Odor removal a) Dry type ozone deodorizing equipment No particular needs found.
a) Energy-saving dehydj (volute-type) A A A Already used in Manila and Cebu cities.
b) Energy-saving dehydrator (double screw type, pressing A B A A competing technology with a volute type which has already been
rotary outer cylinder type, etc.) used.
1)Dehydrator - - —
c) Sludge dehydration power generation C C B C The usage is limited and not enough records.
d) Polymer C C B C The usage is limited and not enough records.
e) Deodorizing material C C B Cc No specific technology as a Japanese product.
2)Drying a) Composting B B B B InIro}iut?tlon is not realistic in terms of profitability unless there is a
public aid.
5 . Differential tati I trati
(3) Sludge Treatment |3)Thickening %Chi:;en il speed rotation screw sludge concentration B B B B There is a need to reduce the amount of sludge.
System
a) Digestion gas power generation B C C C
4)Digestion ) Digestion tank mier ¢ ¢ ¢ c Itis not so effective to use at a small scale treatment plant.
¢) High efficiency gas collection type sludge digestion device C c C c
It ible i the future i tof th
a) Energy-saving type sludge incinerator (Supercharging is possible to apply depending on the future improverent of the
X . fuidized bed fumace, circular fluidized bed type, efc.) B C B B legal system. In this regard, however, a master plan for a sludge
5)Incineration ! ype, etc, treatment plant is mandatory.
b) Sludge derived solid fuel C C B C
a) Pipeline auto cleaning device (Flash Gate) A A A A Maynilad is currently ing a test.
1) Pipeline Itis possible t to the existng treatment plant s this i -
) ipeline cleaning vehicle c c 8 c is possible to apply to the existng treatment plant as this is general
purpose equipement.
a) Improved technology for confluence (Vortex flow type water modification of diversion manhole is required. It has been
2) Manhole surface control device) ¢ ¢ A B adopted overseas.
(4) Maintenance and (3) Treatment Foreing-made systems have been introduced and it is necessary to
Management System |plant/ tati a) DCS system (SCADA) A B B A defferenciate fromthem. Some Japanese companies have already made
plant/pump station presentations to Maynilad.
a) Asset Management system B B A A This will be needed for water supply systemat first.
4) Overall
b) Sewer Optical Fiber Network A A A A It will contribute to ease of operation and maintenance work

Note: Highlighted cell: Selected technology
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Sludge
treatment plant

L

Sludge pump

Slurry pump

Boring
machine

Starting shaft

Lubricant injection
machine

Pipe jack unit
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Reactor

(Secondary Treatment with Advanced Process)

A. (Deep type) Conventional activated sludge
process (CAS method)

Sequencing Batch Reactor (SBR)

Pre-treated Trickling Filtration method (PTF
method)

Membrane Separation Bioreactor (MBR
method)

Moving Bed Biofilm Reactor (MBBR)

Sludge Treatment Facility

I

2| |9

P =)

= &

—+
3 5 .
» & —» S »Discharge

Iy T

QD

= QL

o Q.

> 3

5 <

)

=
Sludge Treatment
Dumping
Recycle

—> )

+ Composting
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Source : excerpt from MWSS presentation materials

+ Construction material

+ Power generation
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Source : Excerpt from MLIT and UAE infrastructure seminar materials
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u(d

EE

Wastewater Treatment Method

No. Subject
CAS (deep type) PTF MBR SBR oD MBBR
Although applicable with standard Athough applicable with standard Atthough applicable with standard
| Applicability to Combined | process layout, construction of primary | process layout, construction of primary | Primary treatment facility is required in | Primary treatment facility is required in | Primary treatment facility i required in | process layout, construction of primary
Sewage treatment facility is a requirementin | treatment facility is a requirement in | - addition to standard process layout. | - addition to standard process layout. | addition to standard process layout. | treatment facility s a requirement in
Maynilad Standard Maynilad Standard Mayniad Standard
Applicability to Advanced Noactlopeain e, e veren Applicable, but treatment capacityis | Applicable, but treatment capacity is
2 Teatmert Applicable process is under study by supplier as Applicable bkl bl Applicable
future technology.
3 |Operation Skill Fair Easy Fair Skilled technique required Easy Fair
Applicability of Japanese . , . i Partially applicable up on any specific . i Partially applicable up on any specific
4 TechndogyPradcts Partially applicable Japanese treatment technology Partialy applicable — Partially applicable qienen
Generated Sludge Volume
5 (a0 CAS) 1 08 065 09 0.5 11
Unit Energy Consumption
6 3 04 015 07 045 09 03
(kwh/m)
7 eaured Land Ave o Smallo Midde Small o Midde Smal Midde Lerge Sell o Midde
Typical Layout
Not adopted considering no establishment Not e e e ressons el
8 First Screening Further comparison P Y Further comparison Further comparison - land avaiabilty s a critical constraint, Further comparison

of advanced treatment technology

- not taken up in Maynilad quidefine
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(2 ZFofoOR (B =xi%lH)

1) A AR R

SOSAEIZ W S 2 EEBEOF FHE X, TRLESG 2RO 2 8fEEL 5D 5 L Ebh
TWb, O, A= BIEEE L, BEHEKO RN F R T, £ 38—

K HIENCE L7k ARA (PM) =X 28325728 LT, iR I 0 H £ 10~15%
DETREFEBL TV 5D,

Air supported bearing

Th Radial
(Thrust& Radial) Air supported

bearing(Radial)

PM motor
High precision
mold impeller

Scroll

<Appearance of blower package >

Source : Manufacturer’s brochure

B 5.2.10 & — R XA
2) B RS R GG RIE)
Wk 2R AL A L OB A0 &2 R4 S8 G 1, IERT L R CRRE B E)
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Db,
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Membrane

Pressure Pressure

Base plate

Ultrafine bubble Less clogging mechanism

Full aeration Swirl aeration

Flow arrangement

Source : Manufacturer’s brochure
B 5.2.11 = rBXEEE
3) BIXHR AT L (=T L—4 FHR)
R AT D, REED D D ZEK R KIEE (7 L
— ) THEWEL TRGAIME L KN 2 RS2 b D TH D,
Z2RMARTR T & L B JEbE & HHRIEE & OE IR &2 5 T
L1, ARTEBA~DBIENEL T, WEENEZDVRITD
&0 Il RN FTRE T D D
TT =S DA T T ARHTE, SOSHE DK Z RS Z & 72
LHEEFLZLERTE, PIE~DZEESHTHD Z
D, EEERMEICBENLTN D,
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(1) JEH FIREZR AL ER A

IHUEDALFLES KON DU T ) 72— AL PR 2 18 3R~ 5 2 ICHEET T D B &
5o 1HIEIX. AP TREPORENGIRIC K-> THRAET S,

BWBIIEDZIZTE 52T 7L, HleaZE b L, Bk L, BN CREY) 5379 % W

BER® D,

BIRAEREICIT FReoA 7> a U isilEA s n b,

F a1 LK

T a2 PR BB
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T a A PEREBK+ BER)

F 52512, KHEOXGHIEOMRIZE LA 7> a 2@ AS, ElIcit L
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Z1 e F . . B5H
= 5 G AR oKk B 1S HIREE - MR HEMBIZBI} S
Z 7L I — Tk =R 7L DEHE
# 5.2.5 {HIRALEIED LR
Applicable Treatment Process
No Subject Option 1 Option 2 Option 3 Option 4
ickening + Digestion + ickening + Digestion + | Thickening + D ing +
Thickening+ Dewatering Thickening D_|gest|on Thlcken_lng Dlg_estlon icl enlng e}Naterlng
Dewatering Dewatering + Drying (bed) Incineration
To enhance the organic .
. To enhance the efficiency of |dissolution, to further reduce To enhance the reduction of .. | To reduce drastically the
Outline of dewatered sludge volume and its
the treatment process by the dewatered sludge volume S - . dewatered sludge volume by
1 [Treatment . . . . stabilization by introducing - o .
thickening and to reduce the |and to improve its : . introducing incineration process
Process S . . sludge drying bed to the Option :
dewatered sludge volume stabilization by introducing 2 Drocess to the Option 1 process
anaerobic digestion process P
- Possible to reduce the final
disposal (land fill) cost
- Possble to drastically reduce
- Possble to reduce solid solid waste volume in digested | - Possible to reduce the final
- Possible to reduce the final |waste volume in digested sludge by drying bed and disposal (land fill) cost
disposal (land fill) cost sludge and improve the improve the volatility - Possble to extremelly reduce
G | - Since the dewatered sludge |volatility - This method has an advantage |solid waste volume,.
s |F erlera ¢ contains a large quantitiy of | - This method has an from hygenic aspect due to the | - Recycle use of incinerated ash
Pea ures o undissolved organic, it is advantage from hy genic aspect |disinfection effect. . is difficult, but the volume is
rocess volatile and generates odor.  [due to the disinfection effect. | - Generated digested gas can be [extremely reduced and the
- Countermeasure for odor is used for multipurpose. inorganic ash can be retained by
required - Generated digested gas can |- There is a risk to cause cementing for long term without
be used for multipurpose. environmental problems due to |environmental risk, .
odor of generated gas during
sludge drying in the plant
premises.
Th ired is quit The land ired fi . .
. © required area Is qm. ¢ . . ¢ a.n require .or Large areas are required for the |The land increment for
Required Land |small and not a constraint in  [digention process is - . -
3 L . . . digestion process and the sludge |incineration does not affect the
Area considering the entire plant ~ [comparatively large and it drvina bed. respectivel entire plant lavout
layout. should be considered in land yIngbed, resp Y P yout.
Low cost; the treatment Middle cost; the treatment High cost; the treatment process |, ,. .
. o . . . . High cost; the structures and
Construction |process is simple and the process is complicated and is complicated and numbers of . L C
4 . equipment for incineration is
Cost number of structures and numbers of structures and structures and equipment are expensive
equipment is less. equipment are required. required. P '
Higher than Option 1; the Higher than Optlgn 1 th.e
enerav consumntion is hicher energy consumption is higher
Low cost; low energy thangé tion 1 Ft)he cost 9 than Option 1, the cost High cost; the energy
5 |O &M Cost [consumption in the process of| . P L difference can be slightly consumption in the process of
difference can be slightly T P L
treatment compensated by use of digestion|incineration is huge.
compensated by use of for inside STP
digestion gas for inside STP. s '
Selected as an alternative Selected as an alternative Not selected, the incineration
method in consideration of the |method in consideration of the|Not selected as necessity of plan at each STP site should be
6 |[Screening entire plant layout including [entire plant layout including |large land area is a critical issue |on the basis of an integrated
sewer treatment and sludge  [sewer treatment and sludge  |of this option, . sludge management plan for the
treatment. treatment. entire service area.

: A
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(2 A% S U721 Tld e < s RIR O RAARMBLD 1- 60 . H— B A Hl A RIC BT 5
HIROMAEHEFEICB T 2HENATE S 135N BT 72 5,

RO B 2 BRI 2R3 08 EE  BR O 7= il oo s WV TR AN T L TR
BN SN, S REMEICER DRSNS 5,

FoT, AHETIZ. A7 3 1 B2 2MERO F/AKRLIESC#EISAIRE L L, BEAF
DO F AR B W TIE, B 545 8B L OE 565 BilckBWTHigk LA 7V h&ERaT L
TR T 5,

1) TEHE

LRI B AT, RREFEVEGTR SRS L2TETRIT. K 1% D ERYIERE CTH D,
15 IR K DRI 3~5% D EE 12 IRAE S D, SRFENEVEGIRIZE LR R # T
B DT, KIFFT T /KA CId o BG4 w9 5,

2) H1k

TAVBIRIZ TR BHIZ L > Tk s 5,

T5IE R OB

HILIZB W T, GIRP OAEYIIIFEIENE IZ L » T SN EZEILE N5, FERIIC
TBIREDHI 35%HITE S5, TRt DX HILIZ X ATBEIREDHIEDO A A —VXTH D,

M BRA]
Note: Stabilization of sludge

X 5.2.12 {HLIZ K AT REDOHIBD A A —T K
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ELEDHITE
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DI S D,
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o WIAKITRRIZBIT S FAKOMEERCHEAREDEENIIS U TR LEE~OGIRA T Z %
ERAY SR

H ;A
X 5.2.13 HLBRRDOA A —TK

3) i 7K

EHETEIEC B ARTBIR DG KRIX, @H 96%~98%ThH 5, BiKit, GAKEEK 80%IC
KL, BOBDDEGHICRD LR —FORIHEREEHRT 570w ATH D, [F
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Source : Maynilad
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Source : Manufacture’s presentation material
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2) B B (£ O OREEH)
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Source : Manufacture’s presentation material
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Float Gate

Up

Down

Source : Manufacture’s presentation material
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Source : Manufacture’s presentation material
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Source : Manufacture’s presentation material
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Source : Manufacture’s homepage
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Source : Manufacture’s presentation material
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Source: Japan Sewer Optical Fiber Technological Association
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1) WA (CFARALER R 3 & OVH TR ALER A %)
AFREFE DML Z LWL IR ERAT#HCoM B A2 HE Lz, ZOBFE L [k
Fat R BEte, MERACTRTEA TS g v O TR ER D4k % I B I3
EIND,
a) CAS
W A LB R . THURALERERR . TR - BEZNEN, v =T v O FEF
i CHAAZAALER RS 7= 0 Bifl) Z2JLICHE Lz, 72720, 25 L LCHADE AR (&
R K EORE) LR TZEORYMERIE LT, (BEIZFRTEN, ~=F v
R O FREE D J7 S LR BN 5§~ D BALALEL 824 72 0 OB OV FER VRO
AR
o BRHME

v' Las Pifias i (113,200 m*/day) : Php18,100/m?

v Imus i (93,600 m*/day) : Php18,500/m?

v’ Kawit BT (22,500 m*day) : Php22,000/m?

2%, Parafiaque (76,000 m3/day, CAS) DOZEFEME Tix, Phpl8,900/m*® & 72 - T\ 5,
MBR

A—=J—e T V7LD ARAE R, (IR iR, M OVTOR - @8O 2 R ME#HRZ
FEARMICHERT 5,
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1 VT %5 &
v =B Tjd:zéw:é THRIRLE - BERHE HEHIIZIIT B
ZrA TN L=} FkE >R 7 A DEHE]
SBR

~=7 v FEIEEEHEM (1 75 b Rt ©F423,000 Php/ m®) % 5L12, ALERfiR
HIEALER Y, TR - BEa A N EFA LT,

MBBR

R RUX, FEARMIZCAS 123 L THIKRZBM L2 G EE 2 5,

AAVERRG R, (BIRAERfERE, T - BEZNEN. HAOEFMEE FW T, CAS &
HEIZKTTHMBBR OB A NEREZRE L, CAS OEFEICFDLERTEREL
THEL,

2) WIMIEM (Z o)
Zof, UTFTDoax MNREEEZITOIIMERME LTEFELE,
a) ARALPHME R K OV IRALBR s O BEMREX i - FERERR T & 1K - BEFH OEIE
BB L, A== T VIR EESZL LT, e LK,
v’ LasPiflas ifi (}A% & 113,200 m*/day) : 75% : 25%
v Imus i (ff% Y& 93,600 m¥/day) : 75% : 25%
v’ Kawit BT (#3%5 & 22,500 m¥/day) : 70% : 25%
b) HHERL THE
ey NOBRFEREZSBIC, LHOBWAZEEL TULTFO®EY & L,
v' LasPifias 17, Imus i (C-A\ C-2, C-3) Kawit T
0.3m #EFEREY Y £ +0.8m Y 1 : Php6,000,000/ha
v Imus i (C-B)
0.3m E£EYI Y £+ 0.7m BHHI+ 1.5m & v 1+ : Php13,700,000/ha

) TLHOTHEE
SRR IR L, HEHI THFEO7- OO O THEEZLLTO L S ITRE LT,
v g CAS
RO ES x S 15m : Php21,250/m?  (¥50,000/m?)
v' MBR, SBR. MBBR
TROES xS 7.5m : Php21,250/m?  (¥50,000/m?)

d) THuiE A
~=7 v KO ATFOHEHAME % H Lf:o 7277 L. ImustidC-B fEfifilc > Tl,
~=T v FEEHZE TN TWAWni=d, ITEOC-A, C-3 (FL2fExH) Offikg

(Php3,000/m2 }% U*Php2,750/ m?) 2:\ C-B ¥+ FHAEKHTH D Z & 225, Php2,000/
m? L RE LTz,

3) 1 B

a) EIE

4 FERFEOMFRE Z L AZLL PSR — M09 72 AL KL B B2 72 ) O = %L —{H 8 &l
5,
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Za Y 85 =
v = S H R F AN 527 8 1SR LE - AT HEHIIZIIT B
ZrA TN L=} FAkE SR T ADEE

CAS: 0.4 Kwh/m®

MBR: 0.45 Kwh/m?

SBR: 0.45 Kwh/m®

MBBR: 0.3 Kwh/m®

7235, Parafiaque (CAS, 76,000 m3/day) D FE 74> HEHH 42 &, £10.2 Kwhim3 Th % 73,
ZZTHEHER TS~ L L ARIKG R, EIEEENIEFITD 202D, CAS
IZOWTIE— A 72 ERCOEZEH L7z,

F72. AU Paraflaque DEHE LY | B EARIL 7.10Php/Kwh & L, /KLEEY7- 1) D
wESE (Php/im3) ZHH L7,

b) FinE

RRIER & LT, ~=7 v RTIXEFRICUV 2T 2720, HEANTER TRKTR
MANDAHRF E LT, 72721, MBR TIEEO B HIEANEZ £ T DH, Lo T, CAS,
SBR, MBBR (ZBH L TiZ, CAS TH = A I (Paraflaque® FEfE) ERL & LT, HALK
JLERE M7= 0 O35 (Php/m3) #HE, £7-. MBR IZBHL Tk, A—U—ftD%
SEF el B BT & 3 U CRLE L7e, BRI L Cik, AR TOEARD Y5y L& LTz,

(Parafiaque D FHRIZEZEN D, RY ~—DOHAM A ARDHAOK 40% Th 72720, )

A NN

c) HIelLEEE

1GURALERE |3, VHIRBAEICIS UTHIT 5, 7GR AR, KLHEENRFLTTH
MR FRUC L0 e b, LLEX Y, Parafaque (CAS) OFEME 2 A & Aic, B HFX T
& DIFIRFERDE (CAS TOVHERIAERE OLE) THA OFATOHA KL
Y720 oG RAEE (Php/m3) ZHE M L7=, CAS TOVHERBAREEZL0 & LIEEA
DD FHF OB AEREITZLLTOEY Th 5,

v’ CAS: 1.0 — Php 0.107/m® (Parafiaque 2 E0d%)
v' MBR: 0.65 — Php 0.070/m®
v' SBR:0.9 — Php 0.096/m®
v' MBBR:1.15 — Php 0.123/m®
d) Afh#

RLFRTST DIEUMT K D AN DK & BV TRV D T, Parafiaque (CAS) > (QLEE & —
A N) O & NEREREZ AW T, ABKEIZS U EMAEE (5 5 Phpl4E)
ELTHEELRE,
e) HEFFR L OB
AARTIZ—MIC, REHFRITK ST, ZOFEMEBEHIHE - EEOBWREE L INLTWD
N, ¥=TTOr—RAL LTI D6 % & L, MM (57 PhplE) &L
THELZ, 72770L. MBR &MBBR (2B L CTiZLL F o 25t L7z,
MBR : A —h —&flt7 — % 10 | B OsZHE ] (10 Fi2—ElZ2 1THELH7Z0 1L
=8 M)
MBBR : H{ADOMIEE A & LT, K =2 2 FO8 waEEOHEE L LT 5,
RO HZ ORI = A N, FIHIEZREICHBIT HCAS EMBBR OZ%ESET 5,

5-30




Za Y 85 =
v = S H R F AN 527 8 1SR LE - AT HEHIIZIIT B
ZrA TN L=} FAkE SR T ADEE

(2) B Hux
1) EEHR

a)  FKELE

T4 =YV T A HEREEERX—RLRD S, & PB4 7 > 3 ok LTl

BLRH FAKEREELHRE L, K47 g TOMRFEEIT Appendix-5 (27T, TK

BRI 2 BMITLL T O L 9 IR E LT,

- BRI TFETIEYA =7y Mot S mmEERY =F L % (HDPE %)
OHAfi A L7z, HDPEEILILHF~ A =7 v FHEBRROGEHA L T H2ERETH 5.
FRft 7 E RS 350mm 2> 5 900mm D A 72 5 7= 7285 1000mm LA E OE R ITFRE S
NTBERE HA GHEE LT,

- ¢300mm LA F O IX HDPE & Cre < /NORIZHE L 72 ABS -0 B S A 92 TREME D &
W/, Cavite F/S Bifliz £ D E F/HH L7,

- EEEITNE S Z LI ED Y W=, Cavite F/S HifiA A L7,

- HEEEIGRE O~ =T 1 EERE A E R E R (2012 4F, JICA) TRE LI- B2 H L7z,
ETELRN LDV, EEEL DR 2R AT, X ATEBINT-HEETLFDOE
BEHB L TCTHEMRRE T 72720, FOFEFEHTHZEE LT,

by R

R T HOBEEMIILL FO L 5 ITRE L=,

- SA8THDF AT 1L 2ITHYT L~ AR —R T B — 7 157K E 1:0-100 Ips,
2: 100-200 Ips, 3: 200-400 Ips, 4: 400-600 lps \Z43#H L 7=, 4K Hiffil% Cavite F/S
WEELRSLE L,

- RUTERAMA LS KBRS T (XA 73) OBEREIT Cavite F/S Bl (5 ED 3 H%H
A+ 1E68FHOF4BICHYTSIEH DL L T ¢ 2005 5m3/mx1bkwx4Units T
PHP22, 006, 000) % ~— |2, ARy 7 HHICEET 252, MELIIKB L T\ 518 E )
NR— A THHIFHE LT,

- KBRS PRGBS NI/ iR H 2 Lk & LT,

2) T A

a) N TEEIE

R TGOEITEITILLF DM@ 5%E LT,

- HEEBEHEOHETENIILEROEY THDH, RUT7THRICI D KRE LS BB L= 572, Inus
OB AEN S LN Hi % Cavite F/SHEETOBENE LKL, BEEZMETDZ
L7,

- AR L [6] U < Parafiaque @ SEFE XL VW . EJHMIL 7. 1Php/Kwh 25 L 7=,
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1 VT %5 &
v = S H R F AN 527 8 1SR LE - AT HEHIIZIIT B
ZrA TN L=} FAkE SR T ADEE
b) A

TKEIROMERFE LI NMEEITES O NEERICE TR D E LT,
R T O E IR D AMEE IR THOEEEREICEENI DL LI,
) AMEFHEREE
i) EE
- v=T v FIZIIMERFE B A ET 2 L CTOWRE o I BMEITAFE L 720V, HIE~DF
DENTE L L CIIft o R ER FETO DA Y =7 FTOM & L 0.5%& LT,
- ZNICERIERE. fMEE, B e b0 LT 5,
- NI L R TR0 NMEBRICEENH LD E LT,
i) KoY
RUERIS & [RIARICHEEE S RO OfiER & LT, RIRRICEEER B D 6% 030025 b D & L7z,
(3) HHE
“AT v a r OMEEMN2#K 533117,
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Z1 Y e A . . B E
<25 EH A KIS L - AT WEAI 51} S
Z 7oA I — F Tk &R 7 A DFHE]
- s N o
# 533 LBHRHA 7Y 3 VB I OKHEE A (CAS)
1. CAS Initial Cost
Land Cost STP Cost Collection Facility Cost
Construction
Required | Temporary Total of STP Pipeline Total of Total of Cost (Tax
" Land unit - ! i
Planned Capacity | Available Land | Required Land | Land Status !_and anc un! Land Cost Land. Length for Soil STP-Civiland| STP-water | STP-sludge sTP tota! incl. land by To_tal of STP, - without pipe|  Pump Co_II_ectlon Collection | excluded) (Php
Area Name Option Process Site (m*/day) Avrea (ha) Area (ha) acquired/to be price (Php foundation Temp Retaining Building treatment treatment | <°t of main site in. land Pipeline jacking Station faclity for facility million)
(Required Capacity) o) @ ®) @ aquired (ha) | (Php./m’) | - million) | works oo i | @he | (Php million) | Php mittion) | ehp mition) | M ono miltiony | 1P million) |(Php milliom) o ooy | e mittiony| BN pno milliony | (10)=(8)+(9)
(5) (6) @) (Php) - (Php million) ; 8) (Php million)
(m) million) (8) ©) )
CASLP-1 CAS with Digestion Process L-A 113,200 3.25 255 acquired 0.00 41,800 0.00 15.30 520 165.75 512.23 1,055.59 481.10 2,048.92 2,229.97| 2,229.97 3,668.90 2,940.02] 168.04 3,836.93 3,836.93] 6,066.90
Las Pinas L-C no STP 7.00[ not required - 3,800, - - - - - - - - - - - - - - - -
(113,200m3/day) CASLP2 CAS without Digestion Process L-A 113,200 3.25 255 acquired 0.00 41,800 0.00 15.30 520 165.75 486.62 1,055.59 481.10 2,023.31 2,204.36| 2,204.36 3,668.90 2,940.02] 168.04 3,836.93 3,836.93] 6,041.29
L-C no STP 7.00[ not required - 3,800, - - - - - - - - - - - - - - - -
CASIMS1 CAS with Digestion Process C-A 93,600 2.18(1.38) 2.18| checkarea 218 3,000 65.40 13.08 430 137.06 432.90 847.00 451.70 1,731.60 1,947.14] 1,947.14 1,566.01 1,566.01 137.06 1,703.07 1,703.07| 3,650.21
C-3 no STP 435 not required - 2,750, - - - - - - - - - - - - - - - -
Imus CASIMS2 CAS without Digestion Process C-A 93,600 2.18(1.38) 190| checkarea 218 3,000, 65.40 13.08 410 130.69 411.26 847.00 451.70 1,709.96| 1,919.12 1,919.12 1,566.01] 1,566.01 137.06 1,703.07| 1,703.07 3,622.19
(93,600m3/day) c-3 no STP 435 not required - 2,750 - - - - - - - - - - - - - - - -
CAS-IMS-3 CAS with Digestion Process C-B 93,600 5.60 234 234 2,000 46.80 32.06 430 137.06 432.90 847.00 451.70 1,731.60| 1,947.52 1,947.52 1,537.30] 1,537.30 134.12 1,671.42] 1,671.42 3,618.94
CAS-IMS-4 CAS without Digestion Process C-B 93,600 5.60 174 1.74 2,000 34.80 2384 410 130.69 411.26 847.00 451.70 1,709.96| 1,899.28 1,899.28 1,537.30] 1,537.30 134.12 1,671.42] 1,671.42 3,570.70
Kawit CAS-KWT-1 CAS with Digestion Process K-3 22,000 1.59 120 159 7,000, 111.30 9.54 370 117.94 145.20 201.30 137.50 484.00 722.78 722.78 258.99 258.99 49.00 308.00 308.00 1,030.77
(22,000m3/day) CAS-KWT-2 CAS without Digestion Process K-3 22,000 1.59] 0.90 0.90 7,000 63.00 5.40 340 108.38 137.94 201.30 137.50 484.00 660.78 660.78 258.99 258.99 49.00] 308.00 308.00 968.77
1. CAS 0 &M Cost
STP Cost Collection Facility Cost
Total O&M
Land Sludge Disposal Maintenance Energy Cost for | Maintenance CZ‘:E;?(; Total of Cost for Total O&M LC‘C‘
Area Name Planned Capacity | Available Land | Required Land | Land Status acquiredto be Energy Cost | Chemical Cost g::ostp Manpower Cost Cost Total of STP | Total of STPs Pumping Cost for Sewer Facility for Collection |~ cnment (Php Cost (Php (Php million)
) . Option Process Site (mP/day) Avrea (ha) Avrea (ha) aut (Php million | (Php million . (Php million L (Php million (Php million Stations and P/S Y Facility P~ million/year)
(Required Capacity) aquired (ha) (Php million (Php million - I catchment . million/year)
1) 2) (©)] ) lyear) lyear) lyear) lyear) lyear) (Php million (Php million L (Php million
(5) lyear) lyear) (Php million
lyear) lyear) lyear)
lyear)
CASLP-1 CAS with Digestion Process L-A 113,200 3.25) 2.55 acquired 0.00 117.34] 2,97, 4.42, 11.31 92.20 228.25 22825 14.88 28.43 43.31 43.31 271.56 271.56 6,402
Las Pinas L-C no STP 7.00[ not required - - - - - - - - - - - - - - -
(113,200m3/day) CAS-LP-2 CAS without Digestion Process L-A 113,200 3.25) 2.55 acquired 0.00 117.34] 2,97, 4.42, 11.31 92.20 228.25 228.25 14.88 28.43 43.31 43.31 271.56 271.56 6,149
L-C no STP 7.00| not required - - - - - - - - - - - - - - -
CASIMS-1 CAS with Digestion Process C-A 93,600 2.18(1.38) 2.18| checkarea 218 97.03 2.46) 3.66) 9.56) 77.92 190.62] 190.62 4.69 16.05 20.74] 20.74 211.37 211.37 4,043
C-3 no STP 435 not required - - - - - - - - - - - - - - -
Imus CASIMS-2 CAS without Digestion Process C-A 93,600 2.18(1.38) 1.90| checkarea 218 97.03 2.46) 3.66) 9.56) 77.92 190.62] 190.62 4.69 16.05 20.74] 20.74 211.37 211.37 3,874
(93,600m3/day) c-3 no STP 435 not required - - - - - - - - - - - - - - -
CAS-IMS-3 CAS with Digestion Process c-B 93,600 5.60] 2.34 234 97.03 2.46) 3.66] 9.56) 77.92 190.62] 190.62 4.58 15.73 20.32 20.32 210.94 210.94 4,015
CAS-IMS-4 CAS without Digestion Process C-B 93,600 5.60| 174 174 97.03 2.46) 3.66) 9.56) 77.92 190.62] 190.62 4.58 15.73 20.32 20.32 210.94 210.94 3,831
Kawit CAS-KWT-1 CAS with Digestion Process K-3 22,000 1.59 120 159 22.81 0.58] 0.86] 2.67| 20.33 47.24] 47.24] 235 4.24 6.59 6.59 53.83 53.83 1,050
(22,000m3/day) CAS-KWT-2 CAS without Digestion Process K-3 22,000 1.59 0.90 0.90 22.81 0.58] 0.86] 2.67| 20.33 47.24] 47.24] 2.35 4.24 6.59 6.59 53.83 53.83 978
H#L : FAA

5-33



Za Y e AT B B &
V=T B E AR FAKIZ 0005 IGHIREE - e HEHIZI S
ZrA I — P Tk R 7 ADFE
= > N o
#F 534 BB A 7Y 3 VB L OB AR E H(MBR)
2. MBR Initial Cost
Land Cost sTP Cor\s'truction Cost Collection Facility Cost
(million Php)
Construction
Required | Temporary Total of STP Pipeline Total of Total of Cost (Tax
L it y ) ;
Planned Capacity | Available Land | Required Land | Land Status !_and and' un! Lanc_i ?03[ Larld. Length for Soil STP-Civiland| STP-water | STP-sludge sTP tota! incl. land by To_tal of STP, o without pipe| ~ Pump Co_ll_ectlon Collection excluded)
Area Name . . N acquired/to be price (million | foundation . . cost of main . incl. land Pipeline Lo . facility for facili (million Php)
Required Capacity) Option Process Site (m°/day) Area (ha) Area (ha) aquired (ha) (Php /) Php) works Temp. Retaining Building treatment treatment layoiut site (million Php) | million Php) jacking Station catchment acility P
(Reg ) ) 3) ) P Retaining | (million | (million Php) | (million Php) | (million Php) | , .~ (million Php) (million Php)]|(million Php) - (million Php) | (10)=(8)+(9)
(5) (6) (@] (Php) (million Php) . 8) (Php million)
(m) Php) ®) ©) (9)
Las Pinas MBR-LP-1 MBR with Digestion Process L-A 113,200 325 255 acquired 0.00 41,800, 0.00 15.30 360 57.38 668.71 1,671.78 44581 2,786.30 2,858.98 2,858.98 3,668.90 2,940.02 168.04 3,836.93 3,836.93 6,695.91
(113,200m3/day) MBR-LP-2 MBR without Digestion Process L-A 113,200 3.25 1.95 acquired 0.00 41,800, 0.00 11.70 360 57.38 635.28 1,671.78 44581 2,752.86 2,821.94 2,821.94 3,668.90 2,940.02, 168.04 3,836.93 3,836.93] 6,658.87
MBR-IMS-1 MBR with Digestion Process C-A 93,600 2.18(1.38) 2.18| checkarea 218 3,000 65.40 13.08 340 54.19 637.68 1,567.62 451.69 2,656.99) 2,789.65, 2,789.65 1,566.01 1,566.01 137.06 1,703.07, 1,703.07 4,492.73
Imus MBR-IMS-2 MBR without Digestion Process C-A 93,600 2.18(1.38) 196| checkarea 218 3,000 65.40 13.08 340 54.19 605.79 1,567.62 451.69 2,625.10 2,757.77 2,7571.77 1,566.01 1,566.01 137.06 1,703.07| 1,703.07 4,460.84
(93,600m3/day) MBR-IMS-3 MBR with Digestion Process C-B 93,600 5.60 2.05 2.05 2,000 41.00 28.09 300 4781 637.68 1,567.62 451.69 2,656.99 2,773.88 2,773.88 1,537.30] 1,537.30 134.12 1,671.42 1,671.42 4,445.31
MBR-IMS-4 MBR without Digestion Process C-B 93,600 5.60 167 167 2,000 33.40 22.88 300 47.81 605.79 1,567.62 451.69 2,625.10 2,729.20] 2,729.20 1,537.30] 1,537.30 134.12 1,671.42, 1,671.42 4,400.62
MBR-KWT-1 MBR with Digestion Process K-2 22,000 0.95 0.91 0.95 4,680 44.46 5.70 220 35.06 259.08 474,98, 129.54 863.60 948.82 948.82 200.17 200.17 47.34 24751 24751 1,196.33
Kawit MBR-KWT-2 MBR without Digestion Process K-2 22,000 0.95 0.91 0.95 4,680 44.46 5.70 220 35.06 246.13 474,98, 129.54 850.65 935.87 935.87 200.17 200.17 47.34 24751 24751 1,183.38
(22,000m3/day) MBR-KWT-3 MBR with Digestion Process K-3 22,000 159 1.04 1.04 7,000, 72.80 6.24 240 38.25 259.08 474,98, 129.54 863.60 980.89 980.89 258.99 258.99 49.00 308.00] 308.00 1,288.89
MBR-KWT-4 MBR without Digestion Process K-3 22,000 159 0.81 0.81 7,000 56.70 4.86 240 38.25 246.13 47498, 129.54 850.65 950.46 950.46 258.99 258.99 49.00 308.00] 308.00 1,258.45
2. MBR O &M Cost
STP Cost Collection Facility Cost
Total O&M
Land Sludge Disposal Maintenance Energy Cost for | Maintenance C-I(—Jfljlt:::lt?(:n Total of Cost for Totel O&M i I'_CC
Planned Capacity | Available Land | Required Land | Land Status an Energy Cost | Chemical Cost % DIsp Manpower Cost Total of STP | Total of STPs Pumping Cost for Sewer - Collection Cost (Php (million Php)
Area Name ) ’ 5 acquired/to be . -~ Cost - Cost . o : Facility for - Catchment (Php illioni
. . Option Process Site (m°/day) Area (ha) Area (ha) . (Php million | (Php million . (Php million . (Php million (Php million Stations and P/S Facility illion/ million/year)
(Required Capacity) aquired (ha) (Php million (Php million - - catchment L million/year)
[6)] ) ©)] 4) lyear) lyear) lyear) lyear) lyear) (Php million (Php million L (Php million
(5) lyear) lyear) lyean) lyear) (Php million Iyear)
lyear)
Las Pinas MBR-LP-1 MBR with Digestion Process L-A 113,200 3.25 255 acquired 0.00 132.01] 40.54 2.89 1131 156.07 342.82 342.82 14.88 28.43 4331 4331 386.13 386.13 7,544
(113,200m3/day ) MBR-LP-2 MBR without Digestion Process L-A 113,200 3.5 195| acquired 0.00 132,01 40,54 2.89 11.31] 156.07 342.82) 342.82 14.88 28.43 4331 4331 386.13 386.13 7,351
MBR-IMS-1 MBR with Digestion Process C-A 93,600 2.18(1.38) 2.18| checkarea 218 109.15 33.10 2.39 9.56 146.03 300.23 300.23 4.69 16.05 20.74 20.74 320.98 320.98 5,330
Imus MBR-IMS-2 MBR without Digestion Process C-A 93,600 2.18(1.38) 196| checkarea 218 109.15 33.10 2.39 9.56 146.03 300.23 300.23 4.69 16.05 20.74 20.74 320.98 320.98 5,216
(93,600m3/day) MBR-IMS-3 MBR with Digestion Process c-B 93,600 5.60 2,05 2.05 109.15 33.10 2.39 9.56 146.03 300.23 300.23 458 15.73 20.32 20.32 32055 32055 5,289
MBR-IMS-4 MBR without Digestion Process C-B 93,600 5.60 1.67 167 109.15 33.10 2.39 9.56 146.03 300.23 300.23 4.58 15.73 20.32 20.32 320.55 320.55 5,166
MBR-KWT-1 MBR with Digestion Process K-2 22,000 0.95 0.91 0.95 26.80] 8.75 0.56 2.67 43.38 82.16 82.16 2.34 3.84 6.18 6.18 88.34 88.34 1,369
Kawit MBR-KWT-2 MBR without Digestion Process K-2 22,000 0.95 0.91 0.95 26.80 8.75 0.56 2.67 43.38 82.16 82.16 2.34 3.84 6.18 6.18 88.34 88.34 1,349
(22,000m3/day) MBR-KWT-3 MBR with Digestion Process K-3 22,000 1.59 1.04 1.04 26.80) 8.75 0.56 267 4338 82.16) 82.16 235 424 6.59 6.59 88.75 88.75 1,439
MBR-KWT-4 MBR without Digestion Process K-3 22,000 159 0.81 0.81 26.80] 8.75 0.56 2.67 43.38 82.16 82.16 2.35 4.24 6.59 6.59 88.75 88.75 1,407
HiHR ;BRI
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3.SBR Initial Cost
Land Cost sTP Cor\s_trucnon Cost Collection Facility Cost
(million Php)
Total of Construction
. Required | Temporary ; Total of STP,|  Total of Pipeline - Total of Cost (Tax
Planned Capacity | Available Land | Required Land Land Status !_and Land» unit Lanc_i (.:OSt Land. Length for Soil STP-Civiland| STP-water | STP-sludge STP tota! incl. land by | STPs, incl. - without pipe| ~ Pump CO.".eC“Dn Collection excluded)
Area Name . . acquired/to be price (million | foundation . - cost of main 3 Pipeline . . facility for i~ o
Required C it Option Process Site (m®day) Area (ha) Area (ha) aquired (ha) Pho Jm? Php) works Temp. Retaining Building treatment treatment layoiut site land (million Php) jacking Station catchment facility (million Php)
(Required Capacity) o) @ ® o) q (Php./nv) it Retaining | (million | (million Php) | (million Php) | (miltion Php) | , (million Php) | (million Php) P)| (miltion Php)| (miltion Php) | (million Php) | (10)=(8)+(9)
(5) (6) @) (Php) (million Php) . (Php million)
(m) Php) ®) ® © (9)
R L-A 56,600 3.25 255 acquired 0.00 41,800, 0.00 15.30 560 89.25 283.00 632.52 216.48 1,132.00 1,236.55 2,225.44 1,787.86 86.45 2,311.89
SBR-LP-1 SBR with Digestion Process 2,598.92 3,284.71 5,883.63
Las Pinas L-C 56,600 7.00 2.99 2.99 3,800 113.62 17.94 620 98.81 283.00 632.52 216.48 1,132.00 1,362.37 912.49 912.49 60.33 972.82,
(113,200m3/day) i - L-A 64,900 3.25 255 acquired 0.00 41,800 0.00 15.30 600 95.63 308.28 725.27 248.23 1,281.78 1,392.70 2,349.07 1,858.06 90.85 2,439.92
SBR-LP-2 SBR without Digestion Process 2,547.20 3,403.94] 5,951.13
L-C 48,300 7.00 253 2.53 3,800 96.14 15.18 560 89.25 229.43 539.76 184.74 953.93 1,154.50 912.49 912.49 51.53 964.02|
WTF C-2 57,800 1.80 175 1.80 3,000 54.00 10.80 580 92.44) 289.00 615.96 251.04 1,156.00] 1,313.24 927.77 927.77 75.52 1,003.29
SBR-IMS-1 STF with Digestion Process C-A (57,800) 2.18(1.38) 0.77| checkarea 0.77 3,000 23.10 4.62 0 0.00 271.72 2,232.91 1,576.74 3,809.65
SBR with Digestion Process c-3 35,800 4.35 1.90 1.90 2,750 52.25 11.40 480 76.50 187.95 408.36 155.49 751.80 891.95 536.85 536.85 36.60 573.45
WTF C-2 57,800 1.80 175 180 3,000 54.00 10.80 580 92.44 27455 615.96 251.04 1,141.55 1,298.79 927.77 927.77 75.52 1,003.29
SBR-IMS-2 STF without Digestion Process C-A (57,800) 2.18(1.38) 0.34| checkarea 0.34 3,000 10.20 2.04 0] 0.00 12.24 2,190.90 1,576.74 3,767.64
Imus SBR without Digestion Process c-3 35,800 4.35 182 182 2,750 50.05 10.92 480 76.50 178.55 408.36 155.49 742.40 879.87 536.85 536.85 36.60 573.45
(93,600m3/day) o C-A 50,000 2.18(1.38) 218| checkarea 218 3,000 65.40 13.08 420 66.94 262.50 570.34 217.16 1,050.00, 1,195.42 913.39 913.39 84.32 997.71
SBR-IMS-3 SBR with Digestion Process 2,275.99 1,590.03| 3,866.02
c-3 43,600 4.35 2.07 2.07 2,750 56.93 12.42 600 95.63 228.90 497.34 189.36 915.60 1,080.57 552.79 552.79 39.53 592.33
. o C-A 57,800 2.18(1.38) 2.18| checkarea 218 3,000 65.40 13.08 460 7331 288.28 659.31 251.04 1,198.63, 1,350.42 962.03 962.03 87.25 1,049.28
SBR-IMS-4 SBR without Digestion Process 2,230.29 1,622.73] 3,853.02
c-3 35,800 435 182 182 2,750 50.05 10.92 480 76.50 17855 408.36 155.49 742.40 879.87 536.85 536.85 36.60 573.45
SBR-IMS-5 SBR with Digestion Process C-B 93,600 5.60 327 327 2,000 65.40 44.80 560 89.25 444.60 927.28 406.52 1,778.40 1,977.85 1,977.85 1,537.30, 1,537.30 134.12 1,671.42 1,671.42 3,649.27
SBR-IMS-6 SBR without Digestion Process C-B 93,600 5.60 321 321 2,000 64.20 43.98 560 89.25 422.37 927.28 406.52 1,756.17| 1,953.60 1,953.60] 1,537.30) 1,537.30 134.12 1,671.42, 1,671.42 3,625.02
Kawit SBR-KWT-1 SBR with Digestion Process K-3 22,000 159 140 159 7,000 111.30 954 340 54.19 145.20 215,01 123.80 484.00] 659.03 659.03 258.99 258.99 49.00 308.00] 308.00 967.02
(22,000m3/day) SBR-KWT-2 SBR without Digestion Process K-3 22,000 159 1.29 159 7,000 11130 9.54 340 54.19 137.94 215.01 123.80 476.74 651.77 651.77 258.99 258.99 49.00 308.00 308.00 959.76
3.SBR 0 &M Cost
STP Cost Collection Facility Cost
Total M
Land Sludge Disposal Maintenance Energy Cost for | - Maintenance C-I;J[IJIteilt?Ofn Total of OCZs?fi(r Total O&M i I-_CC
AreaN Planned Capacity | Available Land | Required Land | Land Status iraz/t b Energy Cost | Chemical Cost geCostp Manpower Cost Cost Total of STP | Total of STPs Pumping Cost for Sewer Facility for Collection | oot ®hp Cost (Php (million Php)
reaName Option Process site (m°/day) Area (ha) Area (ha) acquirecito D 1 o milion | (Php million t (Php million o (Php million | (Php million Stations and PIS y Facility o million/year)
(Required Capacity) aquired (ha) (Php million (Php million . -~ catchment L2 million/year)
@) 2) 3) 4) lyear) lyear) lyear) lyear) lyear) (Php million (Php million . (Php million
(5) lyear) lyear) (Php million
lyear) lyear) lyear)
lyear)
o L-A 56,600 325 255 acquired 0.00 66.01 1.49 1.98 6.06 50.94 126.48 8.56 16.31 24.87 151.35
SBR-LP-1 SBR with Digestion Process 252.95 37.22 290.18 6,058 [
Las Pinas L-C 56,600 7.00 2.99 2.99 66.01 1.49 1.98 6.06 50.94 126.48 417 8.18 12.35 138.83
(113,200m3/day) . — L-A 64,900 3.25 255 acquired 0.00 75.68 171 2.27 6.84] 58.41 144.92 8.88 17.20 26.07 170.99
SBR-LP-2 SBR without Digestion Process 252.95 37.23 290.18 5,978
L-C 48,300 7.00 253 253 56.33 1.27 1.69 5.28 4347 108.04 3.50 7.65 11.15 119.19
WTF C-2 57,800 1.80 175 1.80 67.40 1.52] 2.03 6.19 52.02 129.16 2.77 9.17 11.94 141.10
SBR-IMS-1 STF with Digestion Process C-A (57,800) 2.18(1.38) 0.77| checkarea 0.77 210.89 18.58 0.00 229.47 4,145
SBR with Digestion Process c-3 35,800 435 1.90 1.90 41.75] 0.94 1.25) 3.95 33.83 81.73 1.76 4.88 6.64 88.37
WTF C-2 57,800 1.80 175 1.80 67.40 1.52] 2.03 6.19 52.02 129.16 2.77 9.17 11.94 141.10
SBR-IMS-2 STF without Digestion Process C-A (57,800) 2.18(1.38) 0.34| checkarea 0.34 210.89 18.58 0.00 229.47 4,001
Imus SBR without Digestion Process C-3 35,800 4.35 1.82 1.82 41.75 0.94 1.25] 3.95 33.83] 8173 1.76 4.88 6.64 88.37
(93,600m3/day) C-A 50,000 18 (1. } } . . 7 41 47.2! 114, 1! . 127 126.81
SBR-IMS-3 SBR with Digestion Process 218 1.3) 218| checkarea 218 5831 131 L7 5 > 0 21352 315 963 8 1981 68 233.33 4,212 [
c-3 43,600 4.35 2.07 2.07 50.85 115 153 477 41.20 99.49 1.90 5.14 7.04 106.52
C-A 57,800 . . . . 7.4 152 2. .1 4.62 131.7 .2 10. 13.2 145.05
SBR-IMS-4 SBR without Digestion Process 218(1.38) 218] checkarea 218 67.40 2 0 619 546 3176 213.49 82 005 329 19.94 233.42 4,089 [
c-3 35,800 4.35 182 182 41.75 0.94 1.25) 3.95 33.83 81.73 1.76 4.88 6.64 88.37
SBR-IMS-5 SBR with Digestion Process C-B 93,600 5.60 327 327 109.15 246 3.28 9.56 80.03 204.48 204.48 4.58 15.73 20.32 20.32 224.80 224.80 4,104
SBR-IMS-6 SBR without Digestion Process C-B 93,600 5.60 321 321 109.15 2.46 3.28 9.56 80.03 204.48 204.48 4.58 15.73 20.32 20.32 224.80 224.80 3,936
Kawit SBR-KWT-1 SBR with Digestion Process K-3 22,000 159 1.40 159 25,66 058 0.77 2.67 20.33 50.00 50.00 2.35 4.24 6.59 6.59 56.59 56.59 1,015
(22,000m3/day) SBR-KWT-2 SBR without Digestion Process K-3 22,000 159 129 1.59 25,66 058 0.77 2.67 20.33 50.00 50.00 2.35 4.24 6.59 6.59 56.59 56.59 984
Note:

WTF: Water Treatment Facilities, STF: Sludge Treatment Facilities
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4. MBBR Initial Cost
STP Construction Cost . -
Land Cost (million Php) Collection Facility Cost
Total of Construction
. Required | Temporary ; Total of STP,|  Total of Pipeline . Total of Cost (Tax
Planned Capacity | Available Land | Required Land Land Status !_and Lanq unit Lanq (.:OSt Land. Length for Soil STP-Civiland| STP-water | STP-sludge STP tota! incl. land by [ STPs, incl. - without pipe| Pump Co_ll_ectlon Collection excluded)
Area Name . . 3 acquired/to be price (million | foundation . - cost of main 3 Pipeline cacki . facility for facili (million Php)
Required Capacity) Option Process Site (m°/day) Area (ha) Area (ha) aquired (ha) (Php /) Php) works Temp. Retaining Building treatment treatment layoiut site land (million Php) jacking Station catchment acility P
(Rea ) ) ®) 4) P- Retaining | (million | (million Php) | (million Php) | (million Php) | .2 (million Php) | (million Php) (million Php)|(million Php) | (million Php) | (10)=(8)+(9)
(5) (6) @) (Php) (million Php) § (Php million)
(m) Php) (®) ® ©) (9)
L-A 80,000 3.25 § i . . . . . ,010. . ,800. ,898. ,480. ,928. . ,586.
MBBR-LP-1 MBBR with Digestion Process 255 acquired 0.00 41,800, 0.00 15.30 520 82.88 450.00] 1,010.02 339.98 1,800.00, 1,898.18 280724 2,480.50 1,928.26 105.52 2,586.02 349763 630487
Las Pinas L-C 33,200 7.00 132 132 3,800 50.16 7.92 340 54.19 199.20 456.51] 141.09 796.80 909.07 872.95 912.49 38.66 911.61]
(113,200m3/day) i o L-A 113,200 3.25 255 acquired 0.00 41,800, 0.00 15.30 620 98.81 594.16 1,395.22 481.07 2,470.45 2,584.56 2,584.56 3,668.90 2,940.02 168.04 3,836.93 3,836.93 6,421.49
MBBR-LP-2 MBBR without Digestion Process
L-C no STP 7.00[ not required - 3,800 - - - - - - - - - - - - - - - -
WTF C-2 33,200 1.80 123 123 3,000 36.90 7.38 320 51.00 199.20 437.39 160.21 796.80 892.08 87111 87111 63.78 934.90
MBBR-IMS-1 STF with Digestion Process C-A (33,200) 2.18(1.38) 0.72| checkarea 0.72 3,000 21.60 4.32 0] 0.00 25.92 2,451.85 1,600.66 4,052.51
MBBR with Digestion Process c-3 60,400 4.35 2.06 244 2,750 67.10 14.64 660 105.19 336.73 71871 291.48 1,346.92 1,533.85 567.55 567.55 98.22 665.77
WTF C-2 33,200 1.80 123 123 3,000 36.90 7.38 320 51.00 189.24 437.39, 160.21 786.84 882.12 87111 87111 63.78 934.90,
MBBR-IMS-2 STF without Digestion Process C-A (33,200) 2.18(1.38) 0.34| checkarea 0.34 3,000 10.20 2.04 0| 0.00 12.24 2,387.24 1,600.66 3,987.90
Imus MBBR without Digestion Process c-3 60,400 4.35 191 191 2,750 52.53 11.46 620 98.81 319.89 71871 291.48 1,330.08, 1,492.88 567.55 567.55 98.22 665.77
(93,600m3/day) C-A 65,000 . ) ) . y . ) . . . . . : . ,099.
MBBR-IMS-3 MBBR with Digestion Process 2.18(1.38) 2.18| checkarea 218 3,000 65.40 13.08 400 63.75 37375 807.58 313.67 1,495.00 1,637.23 242036 992.81 992.81 106.33 1,099.13 167082 400119
c-3 28,600 4.35 127 127 2,750 34.93 7.62 340 54.19 171.60 376.78 138.02 686.40 78313 542.43 542.43 29.26 571.69,
. o C-A 93,600 2.18(1.38) 2.18| checkarea 218 3,000 65.40 13.08 440 70.13 49351 1,106.75 451.69 2,051.95 2,200.55, 2,200.55 1,566.01, 1,566.01 137.06 1,703.07, 1,703.07 3,903.62
MBBR-IMS-4 MBBR without Digestion Process
C-3 no STP 4.35] not required - 2,750, - - - - - - - - - - - - - - - -
MBBR-IMS-5 MBBR with Digestion Process C-B 93,600 5.60 271 271 2,000 54.20 37.13 460 7331 519.48 1,106.75 451.69 2,077.92] 2,242.56] 2,242.56 1,537.30] 1,537.30 134.12 1,703.07| 1,671.42 3,913.98
MBBR-IMS-6 MBBR without Digestion Process C-B 93,600 5.60 2.58 2.58 2,000 51.60 35.35 460) 7331 49351 1,106.75 451.69 2,051.95 2,212.20 2,212.20 1,537.30, 1,537.30 134.12 1,703.07, 1,671.42 3,883.63
Kawit MBBR-KWT-1 MBBR with Digestion Process K-3 22,000 159 136 159 7,000 111.30 9.54 300 4781 165.00 247.45 137.55 550.00 718.65 718.65 258.99 258.99 49.00 308.00] 308.00 1026.65
(22,000m3/day) MBBR-KWT-2 | MBBR without Digestion Process K-3 22,000 159 0.99 0.99 7,000 69.30 5.94 300 47.81 156.75, 247.45 137.55 541.75 664.80 664.80 258.99 258.99 49.00 308.00 308.00 972.80
4. MBBR O &M Cost
STP Cost Collection Facility Cost
Total O&M
Land Sludge Disposal Maintenance Energy Cost for | - Maintenance C-I;J[IJIteilt?ofn Total of Cost for Total O&M i I-_CC
AreaN Planned Capacity | Available Land | Required Land Land Status iraz/t b Energy Cost | Chemical Cost geCostp Manpower Cost Cost Total of STP | Total of STPs Pumping Cost for Sewer Facility for Collection {0 ont (Php Cost (Php (million Php)
reafName Option Process Site (miday) Area (ha) Area (ha) acqurecito b 1 o milion | (Php million t (Php million L (Php million | (Php million Stations and PIS y Facility o million/year)
(Required Capacity) aquired (ha) (Php million (Php million -~ I catchment . million/year)
@) 2) ®3) 4) lyear) lyear) lyear) lyear) lyear) (Php million (Php million . (Php million
(5) lyear) lyear) (Php million
lyear) lyear) lyear)
lyear)
I L-A 80,000 325 255 acquired 0.00 62.20 2.10 3.59 8.26 108.07 184.22 9.91 18.73 28.65 212.86
MBBR-LP-1 MBBR with Digestion Process 261.07 38.00 299.07 6,717
Las Pinas L-C 33,200 7.00 132 132 25.81 0.87 1.49 3.83 44.85 76.85 2.67 6.68 9.36 86.21
(113,200m3/day) . N L-A 113,200 3.25 255 acquired 0.00 88.01 297 5.08 1131 148.64 256.01 256.01 14.88 2843 4331 4331 299.32 299.32 6,875
MBBR-LP-2 MBBR without Digestion Process -
L-C no STP 7.00| not required - - - - - - - - - - - - - - -
WTF C-2 33,200 1.80 123 123 25.81] 0.87 1.49 3.83 44.04 76.05 2.32 8.18 10.50 86.55
MBBR-IMS-1 STF with Digestion Process C-A (33,200) 2.18(1.38) 0.72| checkarea 0.72 213.90 22.89 236.79 4,520
MBBR with Digestion Process C-3 60,400 4.35 2.06 244 46.96 1.59 271 6.47 80.13] 137.85] 3.66 8.73 12.39 150.24
WTF C-2 33,200 1.80 123 123 25.81] 0.87 1.49 3.83 44.04 76.05 2.32 8.18 10.50 86.55
MBBR-IMS-2 STF without Digestion Process C-A (33,200) 2.18(1.38) 0.34| checkarea 0.34 213.90 22.89 236.79 4,308
Imus MBBR without Digestion Process C-3 60,400 4.35 191 191 46.96 159 271 6.47 80.13 137.85 3.66 8.73 12.39 150.24
(93,600m3/day) C-A 65,000 .18 (1. } } . 171 2.92) . 7.41) 149.42 .21 11.34 1454 163.97
MBBR-IMS3 |  MBBR with Digestion Process 218(1.38) 218] checkarea 218 5053 o 685 8 o 21550 320 3 > 2053 639 236,03 4,548
c-3 28,600 4.35 127 127 22.24 0.75 1.28 3.35 38.46 66.08 152 447 5.99 72.06
C-A 93,600 . . . . . . . . . . 208.92 4, 16. 20.74 20.74 229. 229. 437
MBBRIMS-4 MBER without Digestion Process 2.18(1.38) 2 18| checkarea 218 72.77 2.46 2.92 9.56 121.21 208.92 08.9 69 6.05 0. 0. 9.66 9.66 373
C-3 no STP 4.35[  not required - - - - - - - - - - - - - - -
MBBR-IMS-5 MBBR with Digestion Process C-B 93,600 5.60 271 271 72.77 2.46 4.20 9.56 121.21 210.20 210.20 4.58 15.73 20.32 20.32 230.52 230.52 4,422
MBBR-IMS-6 MBBR without Digestion Process C-B 93,600 5.60 2.58 2.58 72.77 2.46 4.20 9.56 121.21 210.20 210.20 4.58 15.73 20.32 20.32 230.52 230.52 4,311
Kawit MBBR-KWT-1 MBBR with Digestion Process K-3 22,000 159 136 159 17.10 0.58 0.99 2.67 21.75 49.09 49.09 2.35 4.24 6.59 6.59 55.68 55.68 1,070
(22,000m3/day) MBBR-KWT-2 | MBBR without Digestion Process K-3 22,000 1.59 0.99 0.99 17.10 0.58 0.99 2.67 27.75 49.09 49.09 2.35 4.24 6.59 6.59 55.68 55.68 1,024
Note:

WTF: Water Treatment Facilities, STF: Sludge Treatment Facilities
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(1) CAS A7+ av)
H_A (== N
# 54.1CAS DFEDFRERAT SV a v
Arca Name Planned Capacity | Available Land | Required Land Land Status acqu:;:]?to be
i i ¥ Area (h Area (h .
(Required Capacity) Option Process Site (m(/f)ay) re(a2 )( a) re(: )( a) @ aquired (ha)
5)
L-A . 2. Acqui .
CAS-LP-1 CAS with Digestion Process 113,200 825 _55 Cqu”_ed 000
Las Pinas L-C no STP 7.00| notrequired| Notaquired
(113,200m3/day) L-A . 2.55 Acquired 0.00
CASLP-2 CAS without Digestion Process 113,200 825 : cquire
L-C no STP 7.00] notrequired| Notaquired
o~
2 MBR 2 #7vav)
B _A 7 ol N
# 542 MBR DBADARER A v a v
Area Name Planned Capacity | Available Land | Required Land Land Status acqu:i;zo be
. . Option Process Site (m*lday) Area (ha) Area (ha) .
(Required Capacity) 2 3 4 aquired (ha)
(6] @ ©)] @ ®)
Las Pinas MBR-LP-1 MBR with Digestion Process L-A 113,200 3.25 255| Acquired 0.00
(113,200m3/day) MBR-LP-2 M BR without Digestion Process L-A 113,200 3.25 1.95| Acquired 0.00
o~
3) SBR 247+ ay)
B _A 7 =l N
# 5.4.3SBR OBADHEERFT S a v
Area Name Planned Capacity | Available Land | Required Land Land Status acqu:;:z?to be
i i ¥ Area (h Area (h .
(Required Capacity) Option Process Site (m(/fl)ay) re(a2 )( a) re(: )( a) @ agquired (ha)
®)
L L-A 56,600 3.25 2.55 Acquired 0.00
SBR-LP-1 SBR with Digestion Process -
Las Pinas L-C 56,600 7.00 299 Not acuired 299
(113,200m3/day) ) L L-A 64,900 3.25 2.55 Acquired 0.00
SBR-LP-2 SBR without Digestion Process -
L-C 48,300 7.00] 2.53| Not acuired 2.53
(4 MBBR A7 =)
H A (== N
& 544 MBBR DS DOFEERS TV a v
Area Name Planned Capacity | Available Land | Required Land Land Status acqu:;:z?to be
i i ¥ Area (h Area (h .
(Required Capacity) Option Process Site (m(/fl)ay) re(a2 )( a) re(: )( a) @ aquired (ha)
®)
3 _— L-A 80,000 3.25 2.55 Acquired 0.00
MBBR-LP-1 MBBR with Digestion Process -
Las Pinas L-C 33,200 7.00 1.32| Notaquired 132
(113,200m3/day) ] o L-A 113,200 3.25 255|  Acquired 0.00
MBBR-LP-2 MBBR without Digestion Process : -
L-C no STP 7.00] notrequired| Notaquired

19K 6 D 1.1~1.6 1

Y, ROKAT

g D FKE

S AV

BT DHMHO FARLHEZO LA T T N T T &
5.4.6~54.8

AT AT OWNTIEE

ﬁ ﬁ&éo
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Z .1 VU E AL,
= HE %7?5 T% 1Z230° B [ EITLEE -
T rA TR — P

) 255 &
HEHIIZIIT B
Tk & R 7L DFFET

R

546 TKE#HEKR

1) PAKE BE AT

511 L% 511, 5.121FTHY . MUFO FANE I
- FBETGK

S N E STV

- HUROK

FIEG KT~ A =T v Rt & iz 2037 SEoKEHEEZFEIC L, T8,
KEFERIC~A =T v Rt —Z &3z Lz,

HFAKIZOW IR RER TSI T D EREEDO T — Z DFLE LR, - THEBESR
= (2012 4£, JICA) TOREMTHH 15% a2 AT L, v~ =Ty FfEE b

BE L=,

T DF

AT DHHDE LT,

b i

(2 mEtr—=
1) FIS TIRE ST 3k O#E A (L-A JLERE: 113,200 m*/ H)
Kl —ZNTRST BB AT Y 3 v FEARREKRIITROLBY Th 5,

# 5.4.5 FRFHEIIHT IEYLEGEA T a LR - SHEARD - 75
K& (Las Pifias i 3 B DOHEE)

Average Dry Peak Flow to

. I Area Population | Weather Flow | Conveyance System at

STP Option | Catchment | Destination at STP STP
(ha) (capita) (m*/day) (m*/day) | (m%sec)

CAS-LP-1
CAS-LP-2 L-A
MBR-LP-1 L-22 L-A 3,370.86 729,908 113,200 192,000 2.22
MBR-LP-2 L-C
MBBR-LP-2
M FRA

KAy —2DFH a7 MILLFO®w@Y Th D,

- Alabang-Zapote Road FIZiBANOEE#R (IER : 3,900m) A ek L, L-22 fitko &
15K E L-C sl EFfAG K% L-A ERG~JiE F & H 5,

- FISRZED L-22 PG MK 7= . FERiIBIEEFRIC TRk Z L ST, BN
®7y$—wﬁy7%(wwxH—ﬁmiﬁ%mmWM)#%gk&&

- BN TOME TN,
Mha< L,

L-C il N DR 517> & T 0O FIS R R DB

- AU L HOBER T 5 Quirino Avenue (%7 1,200m) . Alabang-Zapote Road (#E1H)
(#11,000m) FIZ L-C @ Fiitfll /K% L-A ~k 588 (§F 2,200m) #Aisx3 25 b
DEFTDH,

- C it b L-ASLE ~T K 2 15 % 12D | B INERFR ORI kAN o 7 55 23 4 B
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Z .1 VU E AL, B B 193

= Er‘%ﬂ'@ T30 BIFHIRLE - HEFHE TEHBGIZE IS

ZrA TN L=} FAkE SR T ADEE
A

- BN 2 AR L AT DK B oo F/S BERRMITEE B E LTIV,

- F/S TO L-CAFGFHTOERIL, L-C x5 L-A FR~WHFENZR K452 &2 5, B
AR E COWMBEITID 72, F/S R — B INEARE S F TOERE T,

- Alabang—Zapote Road, Quirino Avenue F:|CERLHIESHE (X 5.4.3 M) LV RZWRENIEFIC
RENWZ EDRERENLTND, Eﬁ%%LI&Tﬁ XY D L ERET D,

Alabang-Zapote Road Quirino Avenue

&

EE
\
/
-
=

[X] 5.4.3 Alabang-Zapote Road & Quirino Avenue D A3 E#E
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Za1 Y EHF B B 85 =
v=F 7 E‘%ﬁ’@ FARICH322 S (T BRIREE - BB HEHII517 S
Z7A FA LR — FAKE R 7 A DFHE
2) L-22 Wik, L-A Jidik, L-C itk Rk ofi &
K — A DFHH M2 FRITRT,
® 5.4.6 BRFHEICKTH2RYAB AT a LR - FHEAD -5
& (LasPifas ™ L-22 fiEfk, L-A iR, L-C B LR oOKEE)
STP Opti Catchment | Destinati As::‘r:;ed Population VI\A/\\e/:trr?gre FI?(RI/V Convieyzz:::elogl;,/sttoem at
ption atchmen estination at STP STP
(ha) (capita) (m*/day) (m*/day) | (m%sec)
L-A
MBBR-LP-1 L-22 L-A 2,490.76 515,715 80,000 136,000 157
Part of L-C
Part of L-C L-C 880.10 214,193 33,200 56,300 0.65
HER A AR

ARy —ZDFtH =2 7 MILLTO®EY TH D,

- BER D) ERARIT L-22 205 L-A ~3ED T2 b DR L BINR v 78 A B0,

- kBRD EREEE L-C BRI EIE R T

- L-C O T T L-C AU ~3% 5

3) L-22 yidk, L-A sk ot

All the options corresponding to this case are shown in following .

o 1) & FERICIBINERBRA & U OO BEHRITE R 2 T,

® 547 BIREEICK T 2ELNBIRA T a o LT - FHEAD - 75
A B (Las Pifias i L-22 #itilk, L-A FIROFHES)
STP Option Catchment | Destination As::‘r:;ed Population VI\A/\\e/:trr?gre FI?(RI/V Convieyzz:::elogl;,/sttoem at
Pu ihatl at STP STP
(ha) (capita) (m*/day) (m*/day) | (m%sec)
L-A
Part of L-22 L-A 1,832.91 364,915 56,600 95,900 111
SBR-LP-1 e
Part of L-22 L-C 1,537.95 364,993 56,600 95,900 111
L-A
SBR-LP-2 L-22 L-A 2,090.96 418,415 64,900 110,000 1.27
L-C L-C 1,279.90 311,493 48,300 81,900 0.95
L - B
- BRI, 2) LFEERIC L-22 20D L-A ~E D 72D OB L BINAR > 7B & B0,

- L-C LByl & B hnepip CHER T F/STREm Y
- BN O PR IE SBR-LP-1,2 T L-22—L-A ~DJt FiE/KENHFHTE,

TIE L-22 Jidlk D —52 6 L-C iitdk~t F 35 2 & & 725,

4) ME 7 Lo 3k (FIS X—X)
FTRIRTHY , R —RIBAFFS LR CHBEITH D, 72720, v =T v Fifit
DKRFTEETHT — X |

THOE . FHEIEEIT R L,

(BN & 7 1 A9 BT L-C ALERE ~,

SBR-LP-1
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Za1 Y EHF B B 85 =
= %ﬁ'@ FARICH322 S (T BRIREE - BB HEHIZIIT S
Z7A FA LR — FAKE R 7 A DFHE
£ 548 BRFEIZXT 2L NHEG A Y a v LRk - FE
AR - {5/KE(Las Pifias T 3 Wit DA 72 L)
Average Dry Peak Flow to
STP Option Catchment | Destination As::ged Population | Weather Flow | Conveyance System at
P at STP STP
(ha) (capita) (m°/day) (m/day) | (m%sec)
L-22 L-22 1,125.65 233,377 36,200 61,300 0.71
SBR-LP-0 L-A L-A 965.31 185,039 28,700 48,600 0.56
L-C L-C 1,279.90 311,493 48,300 81,900 0.95
L - B A
EIEE FHEA O OEFICE S HERE TS

Ez 7 MIFS ERUTTHDD,
BOREEIT T,

(3) ERROFHEIZAT

~ A =7 v RO GHEE B L ORE /5 O —H1E B ARO F/KE it 5 ek st # cf
BT LT T OMY OFtmSEM L Lz,

BRI b7

I /NI TRIRT

F® 549 BEOR/NHE
Diameter (mm) Less than 300 300 - 900 More than 900
Velocity (m/s) 0.75 0.80 1.00
i ~A =7 v F

e R iIR 2.4 m/s

R B — 7 I xk L 100%

B EEEARY =F L (HDPE)

GIERES e 0.010

272 L. A TOBICK L 100%0 KB FITBAARFE & 22> TLE D 72h, AARORE
Fadt 2 5E12 ¢ 700mm UL EDOE T 50% & L,

(4) BAT Y 3 THT DR OB B
FRIZEA TV a AKT D E R R OB EDOMEZRT,
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Z Y e AL 3 5 E
v = FHEEBE FKIC0 B 1GHIRLE - e E HEHBEIZI TS
ZrA TN L=} FokiE &R 7L DEME

% 5.4.10 Las Piflas A 7L a LB T 3B REE

Diameter [ Material

No. (mm) | (assumed) Sewer Length (m)
Option CAS-LP-1 MBBR-LP-1 SBR-LP-1 SBR-LP-2 SBR-LP-0
Catchment L-A L-A L-C [ Total [ L-A L-C | Total [ L-A L-C | Total [ L-22 [ L-A L-C [ Total
(1) Open Cut
1 150 PVC 17,030 | 9450| 7580 17,030 9450 | 7,580 | 17,030| 9450 | 7580 17,030| 3180| 6270| 7,580 17,030
2 200 PVC 10560 | 4,850 | 5710 10560 4,850 | 5050 | 9,900| 4850| 5050| 9900| 3320| 1530| 5050 9,900
3 250 PVC 6340 | 2450| 3890 6340 2450| 3790| 6240| 2450| 3790 6240| 1650 800| 3,790 6,240
4 300 PVC 7,880 | 4/880| 3000 70880 4880| 3000| 7,880| 4880| 3000| 7880| 2170| 2710| 3000 7,880
5 350 HDPE 4460| 2160| 1950| 4110| 2160| 1950| 4110 2160| 1,950| 4110 1,590 570| 1950 4,110
6 400 HDPE 4720| 1020| 3660| 4680| 1020| 3360 | 4380 1020| 3360| 4,380| 1,020 0| 3360| 4380
7 450 HDPE 3280 | 2980 200 3180[ 2,980 200 | 3180 2980 200| 3180 1480[ 1,500 200 3180
8 500 HDPE 2450 | 2450 300 2,750 2,450 300| 2,750 2,450 300| 2,750 1260 1,190 300| 2,750
9 600 HDPE 2500 1470| 1430 2900 1470| 1610| 3080| 1470| 1610| 3080| 1,170 300| 1610 3,080
10 700 HDPE 10590 | 8260 | 1,780 10,040( 8260 | 2,660 | 10920| 8260 | 2,660 10920 3530| 4,730| 2660 10,920
11 800 HDPE 1,100 | 1,100 680 1,780 1,100 680 | 1,780 1,100 680 | 1,780 0] 2,000 680 [ 2,680
12 900 HDPE 2090 1410 1800) 3210| 1410| 1800| 3210 1410| 1800| 3210| 1410 0| 1800( 3210
13 1000 HDPE 0 0 200 200 0 200 200 0 200 200 0 0 200 200
14 1100 HDPE 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(2) Pipe Jacking

15 1000 RC PVCL 2,200 0 0 0] 3900 0| 3900 0 0 0 0 0 0 0
16 1100 RC PVCL 0 0 0 0 0 0 0] 3,900 0| 3900 0 0 0 0
17 1200 RC PVCL 3900 | 3900 0] 3,900 0 0 0 0 0 0 0 0 0 0
Total 79,100 | 46,380 | 32,180 | 78,560 | 46,380 | 32,180 | 78,560 [ 46,380 | 32,180 | 78,560 | 21,780 | 21,600 | 32,180 | 75560

e A

(5) FEBHAITIRIZBE LT

EREOMY | BB U CIEIIERRI LA Tk 5 2 L 248 5, 2o ERBHh
IFLLF DY Th D,

. AIabang-Zapote Road & Quirino Avenue X2 B DL \WHLER CTh 5, BAHI TIEIC L 5
MR ITE I L ORI~ DR IEF TR E W,

e Paranaque i COMELL S — A XV FEBHEI TIEIC X 25T Las Pifias &I L 5i1E
BIRHIFF Al 21507 W S AE SN D, BIHNC X VERIBHIFF RIS T 0 e Wniga . 7
Y=l FOBIEIZ DRI D,

1)  FEBAHI LiEDERE & HESGE

FERHITIEE LTEZLOTERDH D, FOFIILLTO®EY Th b,

1. R P RHEE Tk
2. /NABEHERE A
3. FRERHMEME VA
4, >—)L KTk
5.HDD L&
FRR 1. 2 3RICRIEBEIC RS FTRETZ Y, —ARICH R R D AMEREIED E
# 5.4.11 FBHEI TEO—RHIDH
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Za1 Y EHF B B 85 =
V= HE: %7?5 FoKIZ 272 S 15T - EFEHE HEHGIZFTNT S
Z7 LI~ P Tkl R 7 A DEFE
(1) Large and medium diameter 1) Open type i) Hand shield type
(Dia. 800 to 3000 mm) 2) Closed type i) Slurry type
ii) Earth pressure balance type
iii) High density slurry type
(2) Small diameter propulsion 1) High load-carrying i) Press fitting type
(or small diameter jacking method) (High strength pipe) ii)  Slurry type
(Dia. 700 mm or smaller) iii) High density slurry type
2) Low load-carrying i)  Press fitting type
(Low strength pipe) ii) Slurry type
iii) High density slurry type
3) Steel casing pipe method i)  Auger type

(3) Special type jacking method 1) Box type jacking method

2) Lateral jacking (Dia. 100 to 250 mm)

(4) Shield tunneling method Both open and closed types are applicable
(5) Horizontal directional drilling Open type is applicable, pull pipes from arrival shaft
(HDD)

L FAR
B 2 IEBAHI TiEON, TREEHIC L0 PR DR IBHEHEE TR 2 RS 5, ZOW,
ek /&b — R TH 5,

o JTORROHEETiRITHRE TS 100m BETH 5708, KEEEEHEE TiETHAIE 400m
BREZRIETE 5, ZIUTX D IO D, IR R WHESE R T3 T,
TARMIESTAY v PRIV,

o PRAXTEHEKME LA RETH DD, S HICTHMOEMIIFTE 5,

o UV FILEIFHEE TIRICHATHRIE L 2D, 72, ¢ 1000-2000 (25 AIREZR X
==V FILIEICE U TIEAHE SIS X Do i TIEREA 220,

o XA =Ty FIFIERMAIE LTI I E THIMEZ HDD TELZ M L TE TV D3,

[Fl L T DR EE M < | FTE ORREHARL 2 iR T X WSRO R AR E S 1L
50

HEME TYEDE A Y 72 » T, ITBEOR—V v ZHREICE SN T LR ORECI YU &
LOBRFETDHZ kﬂmiLw\

2) E¥EY— R

HEME TVEITRESL G ITIC BV THE L T 200~250 m? (TR KRS OE¥EY— %
WELE U BN HITIZ I L D/, —fIAIEREY— FOBRERM #[X 5.4.4 |ZRT,
FRRBEHERE TIRICB W T HRBETH VL B2 1000mm LA FOBA T E HI/h&L 452
EHLARETH D,
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=0 U A ) _ #5 &
V= I B AR F kI 50 B IR - EBHE HEHILIZ BT S
Z 7L FNLH—F FokiE &R 7L DEME
- 40. 000 I
Slurry  Plasticizer
Portal Crane Material Material
I t:- —— I —_.-_‘\’ - o .
ower
| : Conveyance Truck for Pipe J:GL.H,; Plpu : Receiving 1
Vi | | Starting Shaft | ;
g f;'; 7,200 x 3,600 | [Cpmrehsof -
= ¥ b € ——] [< g St o 1 Sludge Vacuum T ) =
Lq: 35! A= | e rl | I T
1 L ! - f { 1
$ludge Vacuum Truck Sludge Container Tank Hydraulic Power Unit Lubricant Pusp Socondary L icant
Slurry Pump P
Slurry Stock Mixer
H : FRAR ]
5 TR -
B 5.4.4 SHiv— FOERERF FekXHETEOHE)

547 BEE. WAk Nz F—1

(1)  FEAKH:A
AT 12 Las Pifias T CORIKM: DAL E 2 BLUGESAZ THERR L, FIS A5 EDEH
POHEH Uiz, FRISHIIL, HEKBEEICER Lo & 08z =T,
F 5.4.12 Las Pifias TiREZKM: 0 &%=
Number of Outfall Location
Surveyed Location 2016
River/Creek Name F/S . Total
2011 Total | SAMEWHN | A dditional | 2016
F/S
Almanza Creek 15 0 0 0 15
Balot River 4 1 0 1 5
IC Creek C/Pasong Baka Creek 23 0 0 0 23
Kay Almirante Creek 50 4 4 0 50
Kay Kanti Creek 2 2 0 2 4
Las Pinas River 12 5 5 0 12
LPR Creek C 0 2 0 2 2
LPR Tributary-2 0 4 0 4 4
Manarigo Creek 12 4 4 0 12
Marulas Creek 15 3 3 0 15
Naga Creek 30 6 6 0 30
Sin Nombre Creek 1 2 0 2 3
Talon 40 0 0 0 40
Tartar 14 5 5 0 14
Tungtong Creek 8 0 0 0 8
Zapote River 31 72 11 61 92
Creek F 5 0 0 0 5
Total 262 110 38 72 334
High - A
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Z 1 Y B AT ) ) #5H
= T G BB F KI5 B IS HUREE - R HEHIGIZIIT S
Z 7L FNLH—F FokiE &R 7L DEME

Hl A
5.4.5 Las Pifias fiRR/KH: AL E
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Z .1 VU E AL, B B 193
V=7 %‘%7@ T30 BIFHIRLE - HEFHE HEHIIZIIT B
ZrA TN L=} FAkE SR T ADEE

() Pk

~A =7 v Nt Las Pifias fi3&(Z P KB O BB EZEM T — 2 24 L TH72RWY, ﬁéo
T, KA DT DB HEKEEATT OERARE IS T 2K DLz X 5.4.6 |
RYDHE LT,

F 7z, Las Pifias TIFROPEAKEE OFRLCILIRFHE 24 L TRV, HiakiE s %
SNDHBUTERAER G DE TR IND DA TH D,

(3) EHRE

FIS LA — MZCREMZ R EF RN SN T D72, Al CIEEE OFHEIX
1Thlenwb ol Lz, 2770, MAEOTRLULEZESICFHS ¥EFL Y St 0Bu3EnL
TW5, sFlERFHI B W CIARE CE DAV BIOM O AT EE NFLERE L, A
H2bEpitE T+ 2 BIEEE 220 &2 FHT 2 0ER S 5,

~A =Ty FHRGHEEICE S| HEFORFFRMILLTOEY Th D,

Tk MEE

RANVER: 200mm  (HE/K i)

(FEH D O EHEHELE TIE 150mm)

4 SR ANL
1) 53K NFLEK
7K & Rl CE D 3 K AL EE L 70 5, TN OBRE & IR n i S oI 2 ¢
WL 72, BRI GBI LRI H > THORERGKANILEFIE L, ZET 5
B D D,
2) ~A =T v REED 4K NFLEIR
—WREIIR IR DA A — VX & [X] 5.4.7, 54912, FEMAEEX G %X 5.4.8 2R,
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E: 193
v = S HE I F AN 5278 (G - ERHE HEHIIZIIT B
ZrA TN L=} FokiE &R 7L DEME

o
'
C:& %%%
[
R N
N
=)

B - A
5.4.6 Existing Drainage in Las Pifas T
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Za Y e A ) 3 5 E
v = EEBE FoKICD02 B [FHIRE - BERHE HEHIZIIT B
Z 7L I — Tkl =R 7 A DFHE
Existing road
drainage / pipe
\l/ Manhole cover
Screen
> Existing road
I’, Interceptor drait\age/pipe
\‘ —> Main
River/ Canal
H : BRAR ]
[X] 5.4.7 Typical Image of Overflow Chamber
f | EXIST. RCDP / ?;:;;E:ng"o‘f g MANHOLE FRAME /MSD'|
| - i \ 2| g :_m_‘ & COVER DETAIL '§H 4
4 i T WATERSTOP [I 3 p ol i | ( 35:
200 250 tn l 250 260 )r_lf‘ i )y I fbeTAL e
§ | g ] SIDEWALE || s 1%
8 T SeteiaZ 1iry| | To Trunk Sewer/STP onst. moe Wi .. Stormwater
F. ‘f .-_ l'1 1?‘.5CREEN DETAIL | ~/ = ™ : om roa_d
|..|! = FLOW N ,
é [ 1} - PROVIDED SEALANT il -b_m : ..,
Lk ~ INtercepte wmn '\ L& Hd— Screen
b i _ﬁ‘Ll PVC GOING TO SEWER MANHOLE T ?[[?{‘E SLEL I,,._ 4
s === 8| HINE———— S B
%l Vi gy N "BARS @ 200 O.. T T A
WATERSTOP- "/| | | . Em. -.2- bdadics
T Kidly RaSE s
: : EXST. RCDP
- =) ToRiver/Canal i
(st s wrs
Typical Plan of Overflow Chambers Section of Single Screen CSO (IBS-12)

Hil, ~( =7 v K

5.4.8 Detailed Structure of Overflow Chamber

Hi#i: Maynilad’s Compliance to Clean Water Act 2011

X 5.4.9 Typical Image of Storm Water Overflow
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Z .1 VU E AL, B B 193
V=7 %‘%7@ T30 BIFHIRLE - HEFHE HEHIIZIIT B
ZrA TN L=} FAkE SR T ADEE

3) AN K IE R R R K (CSO) xSk fiti g% DR %R

5.2.4 T TR U7y 2K i il 2 18 23 fl (3 7o b SR s D — Bl T B, L LR BAR
HEENDR AT 51213 5.2.19 TR U7Z X ) Z2BREN 5K NFLNIC KRB L 72 D,
~A =Ty FHUT FKEIZRAT 5 RKHEDEO LRI L0 WRRFEIC T ARE D PHES
5’k%mnfﬁo RS & (I Ch D (EW 547 [T K9 A T Y
—UERELTVD), LLARRb, BEERDRKE WEFT CIIBRIE T 57K A
LA % %L PR CTAEEZEATS Z LG, CSO W & LT R IHE AR K
ME DN A~ T 2 E2 0325 ETCo—FTh 5,

(B) ~wrAHE—I
Las Pifias Tl B W CHRIBNIC KL L Ip b~ R — VOB E 4 3 5.4.9 1R,

# 5.4.13 Las Pifias THIZRB T A NE -~ U Fm—/V
(CAS-LP-1 TD)

Internal Dia. Sewer Dia. Number of Manhole
(cm) (mm) L-22 L-A L-C Total
120 200-800 340 345 498 1,183
150 900-1100 12 0 24 36
180 1200 0 33 0 33

it PR, TKERRGTE - BREHEEE & AEEL (2009 4F)

548 KRy 7H

(1) Ar7HojFtEar 7 b

1) W T D5

R 7HodEa v 7 N 2L FIORT,

- FIS TRESINA YV THIZEARNIILETH DL LD & LT,
- RUTOREIFIE—IiEES—RICEE LT,

- RUTGEFE 5A1AORTIBVICOE LT, A =Ty Kb~ A U HA B a—IT
HoSE, RUT7EHEBEICBITAEEFHIIL TO®Y Th 5,

s WTNORC TS L BOPRA S THRLEE D, (w4 =T v FEHE)
c TR —IVR Y TG ORI AR A~ OB L i/ NMRIZT A 720 3m LLUFAE

F LUV,
# 5.4.14 Type of Pumping Station
No Catedor Peak Flow Number of Pump
: gory (m%day) Duty | Standby | Total
Type-1 | Small Scale Manhole Max 9,000 1 1 2
Pumping Station under
the road
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Z 1V EAAEFE

E: 193
= F BB FoKIC 02025 1E3IRE - ERGHE HEHIIZIIT B

T 7L FA L~} Tkl &2 7 A DFHE]
Type-2 | Large Scale Manhole 4,500 - 40,000 2 1 3
Pumping Station under
the road
Type-3 | Pumping Station with More than 40,000 3 1 4
onground pump house

i FRA
- Type-1 & Type-2 D~ U AR—/VIR THITMEIZESET EHIT3 2D LY (B—
77 it £ 0-100 Ips, 100-200 Ips, 200-400 Ips)iZ43%8E L 7=,

- P REID Type-3 Ry FHIZHOWTIIAR Y 7 A (mm), B —727 FE(m*/min), H7
(kW) Z 3 E LT,

- RV ARIE~YA =T v FEEIC X BIEE 24mB L F 0 BERE LTz,

- ING3EATORIR S TH LA T T b A XEEPS-1to )T LT,

2) N T O ER

Q) VYRR TGO

R T HO R KNE: 3m

R T FERI: KPR (o my 7R

b)  Type-1: /MU~ AR — LR 7Y
- ARTOFEENS I — 7Bk &2 ELR 1,500mm, £ 721% 1,500 X 1,500mm D 1EJ7
LT 5,

- RV AR EEIKEIZUTIORT R SN B HEE T D,
# 5.4.15 R TECERIE & D (Type-1)

Dia. Interval between Head Output Capacity
(mm) Pumps (mm) (m) (kW) (m*/min)
Less than 100mm 500mm 5-20 1-7.5 1.0~3.0
150mm 600mm 5-30 5.5-22 3.0~6.0
H : FA ]

- BRI T A S | AR 1,500~9,000m3/ H R & HiE T 5.

c) Type-2: KEME~ AR—nKR 7Y

- W=TTOFEENG T — T TR % 3,000 X 3,000mm DIEFFE TS,

- AT OREEKEIIL TIORT R IR B HEET 5,

- BUKEIIAR Y T 6 | 42 4,500~29,000m3/d FEE L HEE TE 5.
& 5.4.16 R 7ELEM R & LA (Type-2)

Dia. Interval between Head Output Capacity

(mm) Pumps (mm) (m) (kW) (m*/min)

200mm 800-900 mm 5~20 7.5-18.5 3.0~9.0
(3 pumps)

250mm 800-950 mm 5~40 15-55 3.0~9.0
(3 pumps)

300mm 950-1,150 mm 5~30 15-55 4.0~20.0
(2 pumps)

Hih SR
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Z .1 VU E AL, B B 193
V=7 %‘%75’5 T30 BIFHIRLE - HEFHE HEHIIZIIT B
ZrA TN L=} FAkE SR T ADEE

a) Type-3: @B %15 KBUEAR 75

- E—7Zji&Es 40,000 m3/ AULEOR FHTIEZOXA T E Uiz, 3HTE
5 AHAIFAET B 54121 29,000mY AL EE LTz,

- %Lf\:@ﬁ&@$y7%imﬁ%mﬁw:%mﬁé%wkféo

(2) WHEIRRT Y
FIS LUAR— h&E_X—2R L L, FISHtEDR > 7I5OE & %2 5Hm L7,
1) L-22 jiihg
L-22 sk CHLEE R R TG E FRIDRT,
#F 5.4.17 Las Pifias 11 L-22 {2 31T B R 75 (CAS-LP-1 DOHi)

Flow Pump Total
No. Name Type Capacity Output | Duty SB Output
(Ips) | (m*min) (m*/min) (kW) | (nos.) | (nos.) | (kw)
Pal
Manhole Pump
1 MP40 | 31.36 1.88 3 1.9 3.0 1 1 3.04
2 MP41 | 104.09 6.25 3 6.3 9.1 1 1 9.06
3 MP42 3.56 0.21 3 0.3 0.3 1 1 0.33
4 MP43 5.75 0.35 3 0.4 0.6 1 1 0.64
5 MP47 | 18.23 1.09 3 1.1 1.7 1 1 1.72
6 MP-A | 325.78 | 19.55 2 9.8 115 2 1 22.90
Lbl
Manhole Pump
7 MP12 | 30.95 1.86 3 1.9 1.7 1 1 1.70
8 MP13 | 32.65 1.96 3 2.0 2.0 1 1 1.98
9 MP14 | 19.14 1.15 3 1.2 1.2 1 1 1.18
10 MP15 | 75.28 452 3 4.6 3.9 1 1 3.90
11 MP16 | 27.70 1.66 3 1.7 1.3 1 1 1.30
12 MP17 | 158.73 9.52 2 4.8 3.8 2 1 7.52
13 MP18 | 15.51 0.93 3 1.0 0.9 1 1 0.87
14 MP19 5.50 0.33 3 0.4 0.8 1 1 0.83
15 MP20 3.92 0.24 3 0.3 0.3 1 1 0.26
16 MP21 | 4.09 0.25 3 0.3 0.8 1 1 0.76
Pumping Station
1 PS-6 | 284.07 | 17.04 2 8.6 6.6 2 1 13.12

Notes:
Type 1: with pump house, Type 2: manhole P/S under road (large), Type 3: manhole P/S under road (small)

Hh - SR
2) L-A Jitisk
A GRIE TR T A FRITRT,
* 5.4.18 Las Pifias 11 L-A JiIKIZIT 5 R 745 (CAS-LP-1 Df)

Flow Pump Total
No. Name Type | Capacity | Output | Duty SB Output
(Ips) | (m*min) (m*min) | (kW) | (nos.) | (nos.) | (kW)
Lal
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Manhole Pump

1 MP1 28.41 1.70 3 1.8 1.9 1 1 1.94

2 MP2 | 167.89 | 10.07 2 5.1 6.6 2 1 13.23

3 MP3 90.10 5.41 3 55 5.1 1 1 5.13

4 MP4 1.17 0.07 3 0.1 0.2 1 1 0.18

5 MP5 452 0.27 3 0.3 0.5 1 1 0.55

6 MP6 63.56 3.81 3 3.9 3.4 1 1 3.35

7 MP7 11.77 0.71 3 0.8 0.9 1 1 0.90

8 MP8 6.10 0.37 3 0.4 0.6 1 1 0.60

9 MP9 2.59 0.16 3 0.2 0.3 1 1 0.25

10 MP10 | 51.93 3.12 3 3.2 3.7 1 1 3.69

11 MP11 | 54.74 3.28 3 3.3 3.7 1 1 3.74

Pumping Station in F/S

1 PS-3 |271.94| 16.32 2 8.2 8.4 2 1 16.89

2 PS-2 | 351.34| 21.08 1 7.1 9.0 3 1 27.08

3 PS-A 133.33 1 445 61.9 3 1 185.72

Notes:
Type 1: with pump house, Type 2: manhole P/S under road (large), Type 3: manhole P/S under road (small)
M SR
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3) L-C Jicisk

C It CER R a2 FRITRT,
# 5.4.19 Las Pifias T L-C Fi3IZ 1T 5 R > 75 (CAS-LP-1 D)

Flow Pump Total
No. Name Type Capacity | Output | Duty SB Output
(Ips) | (m*/min) (m¥min) | (kW) | (nos.) | (nos.) | (kW)
La2
No P/S
Lb2
1 MP22 10.83 0.65 3 0.7 0.5 1 1 0.54
2 MP23 7.85 0.47 3 0.5 0.6 1 1 0.59
3 MP24 0.88 0.05 3 0.1 0.1 1 1 0.11
4 MP25 11.33 0.68 3 0.7 0.7 1 1 0.66
5 MP26 | 33.76 2.03 3 2.1 1.8 1 1 1.83
6 MP27 | 54.08 3.25 3 3.3 2.6 1 1 2.56
7 MP28 2.86 0.17 3 0.2 0.2 1 1 0.18
8 MP29 14.81 0.89 3 0.9 1.3 1 1 1.29
9 MP30 472 0.28 3 0.3 1.0 1 1 1.04
10 MP31 13.95 0.84 3 0.9 0.7 1 1 0.74
11 MP32 | 44.66 2.68 3 2.7 5.0 1 1 4.96
12 MP33 12.68 0.76 3 0.8 0.8 1 1 0.84
13 MP34 | 30.32 1.82 3 1.9 3.0 1 1 3.02
14 MP35 | 2557 1.53 3 1.6 1.4 1 1 1.42
15 MP36 9.76 0.59 3 0.6 0.7 1 1 0.72
16 MP37 13.78 0.83 3 0.9 0.7 1 1 0.74
17 MP38 434 0.26 3 0.3 0.4 1 1 0.41
18 MP39 2.17 0.13 3 0.2 0.3 1 1 0.33
19 PS-C | 947.92 | 56.88 1 19.0 25.0 3 1 75.04

EE
E

: TR
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4) Las Pifias ilZ351F % N > 7524

Las Piflas il COR 7T HH LRI T & TRISE T,
3 5.4.20 Las Piflas TH2&ETOR Y THER (CAS-LP-1 D)

Catchment Nos. TOt?L\?vl;tpUt

L-22 (to L-A)
1) Manhole Pump Station (small) 14 27.6
2) Manhole Pump Station (large) 3 43.5
Sub-total 17 71.1
L-A
1) Manhole Pump Station (small) 10 20.3
2) Manhole Pump Station (large) 2 30.1
3) Pumping Station (with pump house) 2 212.8
Sub-total 14 263.3
L-C (to L-A)
1) Manhole Pump Station 18 22.0
3) Pumping Station (with pump house) 1 75.0
Sub-total 19 97.0
Las Pifas Total
1) Manhole Pump Station (small) 42 69.9
2) Manhole Pump Station (large) 5 73.7
3) Pumping Station (with pump house) 3 287.8

Total 50 431.4

Hi - SR

(3) W Tl
1)  F/IS (2011) THEZE Iz KPR > 7 850 FHuR
2011 D FIS TRE SN AR THAMOBIEOR N E FRIZF T,
# 5.4.21 Las Pifias TN D FIS $£RR L 745 A OReSHE R

No. Pgtr;?;:g Catchment Barangay ’(*r:]%;‘ Status

1 PS-2 L-A Talon Dos 544 Vacant

2 PS-4 L-C Pulang Lupa Dos 2,040 | Gas Station

3 PS-6 L-22 Talon Singko 1,988 | Open but paved
HBE A A
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b) A il PS-2

Site Locatlon

Site Photos
Photo 2-1 Photo 2-2

Site Condition
Coordinates: N 14-25-29.71 E 120-59-16.25
Current Land Use: Vacant lot (private) with some stock piled soil material. The site is located
inside BF Resort Village
Tenant: None
Access to Site:  Through Marcos Alvarez Ave., Apollo 1l St., Apollo 111 St., Capitoline Hill St., and
Pedro Sabido St.
HiE : FAE
5.4.10 PS-2(F/S)DIRAED FIHLR IR
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b) L-C itk PS-4
5411 2R T K D12, PS-4 M ZHSET 5 Z L 13D TREL VY, PS-4 OFFL Y |
VU= IVR TG THRIN A EE D,

Site Location

Site Photos
Photo 4-1 Photo 4-2

Site Condition

Location: N 14-27-14.68 E 120-59-36.24

Current Land Use: Commercial

Tenant: Total Gas Station

Access to Site:  Through CAA Road from Alabang-Zapote Road
Hi A

5.4.11 PS-4 (F/S) DIRFED FHHR I

5-58



Z 1 Y B AT ) ) #5H
= T G BB F KI5 B IS HUREE - R HEHIGIZIIT S
Z 7L FNLH—F FokiE &R 7L DEME

c) L-22 ik PS-6
54.12 |Z/rT @Y . PS-6 HHOEEIIEE LV, FAR 7TH b~ m—LR o 75T
XN EEZ D,

Site Location

Site Photos
Photo 6-1 Photo 6-2

Site Condition
Coordinates: N 14-25-58.16 E 120-00-17.92
Current Land Use:  Vacant lot (private) beside Zen Garden
Tenant: None
Access to Site:  Through Marcos Alvarez Avenue from Alabang-Zapote Road
B - A
5.4.12 PS-6 (F/S) DIRAED FHUIRIR
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FIS LR — b COERIR 7Y &t & I VLB L 7R DO R - 7% TRITR
B
# 5.4.22 Las Pifias TR KEHMER > 75 DB
. Pumping . Area
No. Option Station Type Location (m) Status
1 F/S etc. PS-2 1 Barangay Talon Dos 544 Vacant
2 F/S etc. PS-4 2 Barangay Pulang Lupa Dos - (To be MPS)
3 F/S etc. PS-6 2 Barangay Talong Singko - (To be MPS)
4 CAS-LP-1 etc. PS-A 1 Inside STP L-A N/A | Purchased
5 CAS LP-1 etc. MP-A 2 Manhole pumping station - -
6 CAS-LP-1 etc. PS-C 1
6-1 North side of Radial Road 2 1,070 | Vacant
6-2 South side of Carlos P. | 1,280 | Vacant
Garcia Avenue Extension
6-3 North side of Carlos P.| 2,020 | Vacant (temporary
Garcia Avenue Extension buidling for
DPWH project
exist)
Notes:

Type 1: with pump house, Type 2: manhole P/S under road (large), Type 3: manhole P/S under road (small)

B A

KA CHBUCIEERT D, L-CvH L-A ~FKEZEDE
fEEfdidh (Quirino Avenue f13T) (@ X & G E %X 5.4.13 & 5.4.14 (2R,

Radial Road 2

6-1

Additional Sewer L-C to L-A

: #H4H on Google Earth
X 5.4.12 PS-C (GBIN) DfEAHh

6-3

6-2

Naga Road

—

WML B PS-CARUTHD

>

ToSTPL-C
(FIS)
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ZrAL FALH— P Tk o R 72 DFHE
6-1Site (PS-C) 6-2Site (PS-C)

6-3Site (PS-C)

Hih : FHA&F on Google Earth
[ 5.4.13 PS-C (GEAN) DA

@)  HrTH~OBRIHET

AR TIBMEEERT 5 PS-A, PS-2, PS-C, PS-22 ~DOESMAETIR A X 5.4.15 \Z-T,
MERALCO O EFEEEHR NI 2w L TWAHD T, BEXOMBITFE W,
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) 255 &
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O
O

PSA

PS-2

Hiil : SHA based on interview to MERALCO

5.4.14 Las Pifias fiFN® MERALCO & EEER

PS L22
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V=7 %‘%7@ T30 BIFHIRLE - HEFHE HEHIIZIIT B
ZrA TN L=} FAkE SR T ADEE

55 Imus THIZEIT 2 FTAKEFHHE
551 TF/AKKLERZFAHH
FHAFEIRLIZE DI Imus HOGEAHIZ Fitom Th b,

C-2:180 ~7%—/) C-A:218 ~7%—)L (138 ~7 ¥ —)L), C-B:560 ~7 & —
b, C-3:435~7 Z—)b C-4:1522 ~7 Z—)L

552 TFKALEK DKL
Imus TTIZ38 1 D FAKLER KD Rt de 21X 5.5.1 (2R 7,

C-2

cs |@

C-3

c-4

X 5.5.1 Imus M2 5 T /KRLLE K R 5
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7~7E§ﬂﬁf%kmm5%ﬁw£ R HEHBEIZI TS
ZrA TN L=} FkE >R 7 A DEHE]
553 FHE FAOHESA &

HE1E TR L X 91T Imus O FHE TR &3 93,600 MY H THh 5,

554 TKEVATAT—RAREZT ADZFT gy

H 531 EICIRARI= T2 I —ARX T A OF T a U ERHTT D,

Imus I3V T FRALERG O B I T L T Zewy,
Z DT TAKRESHT Imus i O FIRICALE T 5 C-2 B LU C-AIZRTEIT 5,
LrL. C-2 ZME) 2 EK T2 0 <\ (HIROERITIERICHE L 5 2 5 lRetk
BdHbH, LoT, HIRALEFEZ C-2 [/ T 5,
C-2 B LV C-A O TSGR BQALEREIZZE D 2WIGEIE, C-312H] 0 F/KWL
@%%ﬁﬁ#éoo&cm\OA@ﬁﬁébﬁi\Ew T E D78, MEtkIg
W27 B0,
C-B & FAKMIRIGEIE DOGA & 70 D, MEREZ AT D FARLERG ORI T
+5 TRWIGAIR, C-3 IR 2 G4 5,

ZHRT D TARLEG T, TIRIC 2722 ORGSR T & 22056 D i
DATarvkind,
BRI T 0B 2D —AAL T 4 ITANROFIFIZIB VTG 5,
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——— C2 ~EUBERIIPNED, I5
VBRI B 1AV O £ R~

d] WHE x5, BRAEE %
C-B BrER T B B BB,

/

C-2 BX U C-A TALBEFDE
BRF+HTROLEAS. C-3 23D
SLERLR % RHET B,

C-4 OFARNIIZIL, FHOLHE
BORBRERRY BWHEEOR
BOEF TS arThB,

e

HHL A
K 552 Imus HIZBIFA TFTKES AT LADF —RARAEZT 4 DA T a v

555 TFTAEBIAT LI —RARAZT 4R
TRACTAKEY AT AT — A AR T 4 fERZ T,
(1) CAS dA7av)

# 55.1CAS DGEDOFEERA S a v

y . . Land
Pl it
Area Name Option Process Site annedzliapam ’ szlrzglfh:?nd Rquurler:(zhl_a?nd Hon St acquiredto be
(Required Capacity) P (m'/day) aquired (ha)
1) (2) ®) (O] ®
C-A i
CASIMS-1 CAS with Digestion Process 93600]  218(138) 218 Not aquired 218
c-3 no STP 435 notrequired| Notaquired
Imus CASIMS2 CASwithout Digestion Process C-A 93,600 218 (1.38) 190 Not aquired 218
(93,600m3/day) c3 no STP 435 notrequired| Notaquired -
CAS-IMS-3 CAS with Digestion Process Cc-B 93,600 5.60 2.34| Notaquired 234
CAS-IMS-4 CAS without Digestion Process C-B 93,600 5.60 1.74| Not aquired 1.74
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(2) MBR (447 a )
=) Ak N )
# 552 MBR DBFEDFRERA TV a v
Area Name Planned Capacity | Available Land | Required Land Land Status acqu:;zgjjto be
re . .
Sit ¥ Avrea (ha) Avrea (ha) "
(Required Capacity) Option Process ite (m’/day) rea (ha) (ha) aquired (ha)
(6] @ @®) ) )
MBR-IMS-1 MBR with Digestion Process C-A 93,600 2.18(1.38) 2.18| Not acuired 2.18
Imus MBR-IMS-2 MBR without Digestion Process C-A 93,600 2.18(1.38) 196 Notacuired 2.18
(93,600m3/day) MBR-IMS-3 M BR with Digestion Process c-B 93,600 5.60 2.05| Not acuired 2.05
MBR-IMS-4 MBR without Digestion Process C-B 93,600 5.60 1.67| Not acuired 1.67
o~
(3) SBR (6 A7+ av)
=) Ak N )
#& 553 SBR DHEDFRERL TV a v
Planned Capacity | Available Land | Required Land Land Status !_and
Area Name Option Process Site (m*/day) Area (ha) Area (ha) acquiredto be
(Required Capacity) P Yy aquired (ha)
@ @ ® @ ©
WTF c-2 57,800 1.80 175 Not acuired 1.80
SBR-IMS-1 STF with Digestion Process C-A (57,800) 2.18(1.38) 0.77 | Not acuired 0.77
SBR with Digestion Process C-3 35,800 4.35 1.90| Notacuired 1.90
WTF C-2 57,800 1.80 1.75| Notacuired 1.80
SBR-IMS-2 STF without Digestion Process C-A (57,800) 2.18(1.38) 0.34| Not acuired 0.34
Imus SBR without Digestion Process C-3 35,800 4.35 1.82| Notacuired 182
(93,600m3/day) o C-A 50,000 2.18(1.38) 2.18| Not acuired 218
SBR-IMS-3 SBR with Digestion Process -
C-3 43,600 4.35 2.07| Notacuired 207
C-A 57,800 : .38) 218 Notacuired 2.18
SBR-IMS-4 SBR without Digestion Process 218(1.38) e
c-3 35,800 4.35 182 Notacuired 1.82
SBR-IMS-5 SBR with Digestion Process C-B 93,600 5.60 3.27| Not acuired 327
SBR-IMS-6 SBR without Digestion Process C-B 93,600 5.60 3.21| Not acuired 321
°
(4) MBBR (647 =)
=] By a A
# 55.4 MBBR DA DR A S a v
Planned Capacity | Available Land | Required Land Land Status !_and
Area Name . . 3 acquired/to be
. 3 Option Process Site (m°/day) Area (ha) Area (ha) .
(Required Capacity) aquired (ha)
(6] @ @®) ) ®)
WTF c-2 33,200 1.80 1.23| Notaquired 123
MBBR-IMS-1 STF with Digestion Process C-A (33,200) 2.18(1.38) 0.72| Not aquired 0.72
MBBR with Digestion Process C-3 60,400 4.35 2.06| Notaquired 244
WTF c-2 33,200 1.80 1.23| Notaquired 123
MBBR-IMS-2 STF without Digestion Process C-A (33,200) 2.18(1.38) 0.34| Not aquired 0.34
Imus MBBR without Digestion Process C-3 60,400 435 191| Notaquired 1.91
(93,600m3/day) C-A 65,000 18 (L. . ired 2.18
MBBR-IMS-3 MBBR with Digestion Process 218(1.35) 218| Not aqu!re
c-3 28,600 4.35 1.27| Notaquired 1.27
C-A 93,600 8 . . t ired 2.18
MBBR-IMS-4 MBBR without Digestion Process 218(1.38) 2_18 No aqu-
c-3 no STP 4.35] notrequired| Notaquired -
MBBR-IMS-5 MBBR with Digestion Process C-B 93,600 5.60 2.71| Notaquired 271
MBBR-IMS-6 MBBR without Digestion Process C-B 93,600 5.60 2.58| Not aquired 2.58

BT MO FKUEEO LA T T
VAT KT OWTILE 5.5.6~5.5.8 Hilcih x5,

185 6 DF 2.1~214 |/ A7 a T
PoRT, HOKA T a D FKE
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= %‘%7@ T30 BIFHIRLE - HEFHE HEHBEIZI TS
ZrA TN L=} FAkE SR T ADEE
555 TF/KE#R

(1) FAREREORESRM
Imus 23T 5 FARE R EDOHRESM1L5.4.6 |2 < LT~ Las Pifias i COE & FIBET
H D,

2) WmEtA 7 a v
1)  FIS TIRESNT- 3fiko#EA (93,600 mYH)
Al — 2 ST DB AT 5 v, FHEANKOEKRIZ FEO LB Th 5,

F 5.5.5 BIRFHEICX T Y LEG AT T a v Lk -
7E7KE(Imus /1 3 FROHKA)

Average Dry Peak Flow to

. L Area Population | Weather Flow | Conveyance System

STP Option Catchment | Destination at STP at STP
(ha) (capita) (m®/day) (m/day) | (m®/sec)

CAS-IMS-1
CAS-IMS-2 1A
MBR-IMS-1 1B C-A 9,502 632,748 93,600 158,000 1.83
MBR-IMS-2 IC
MBBR-1IMS-4
CAS-IMS-3
CAS-IMS-4
MBR-IMS-3 1A
MBR-IMS-4
SBR-IMS-5 :2 C-B 9,502 632,748 93,600 158,000 1.83
SBR-IMS-6
MBBR-IMS-5
MBBR-IMS-6

HL P
Kl —ADFHH a7 MILLFO@Y Th o,
- 2R IbIc2E ) A upfE IR T 5 General Yengco Street @ FIZ _EFffll 1C FRiskn & Tk

Ml TA Wil E T o7 EMERE (1IC—>1B:2. 1km, IB—IA : 1. 8km) Z Ak, A IZWN
VVER & P N N D . BRI TR & LT,

- STP IA HHIANE 72 28531, F/S TO C2 FHHiE 7213 TA B85 DFEEkEA CAD 7 7 1 L |
THEL, BEIZKM LT,
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v = EEBE FoKICD02 B [FHIRE - BERHE HEHIZIIT B
ZrA I LB — P Tkl & R 74 DEHE
2) IC ¥iedsk F/AKD 1A, 1B Jids~Df N

KA — 2B T HRETOL T a v FTRITRT,

7 5.5.6 FIRFHHIIKT AU NEIG AT a v Lk - FFERIAD -
157K E(Imus 1N IC il % 1A £7203 IB FIBRICHS)

Average Dry Peak Flow to
. L Area Population | Weather Flow | Conveyance System
STP Option | Catchment | Destination at STP at STP
(ha) (capita) (m®/day) (m/day) | (m%/sec)
SBR-IMS-1 IA
SBR-IMS-2 | Partof IB c-2 5,869 390,833 57,800 97,800 113
Part of IC
PartofIB | ¢ 3 3633 | 241015 35,800 60,600 | 0.70
Part of IC
SBR-IMS-3 IA
Part of IB C-A 5,076 338,033 50,000 84,600 0.98
Part of IC
PartofIB | ¢ 3 4426 | 204715 43,600 73800 | 085
Part of IC
SBR-IMS-4 IA
Part of IB C-A 5,869 390,833 57,800 97,800 1.13
Part of IC
PartofIB | ¢4 3633 | 241015 35,800 60,600 | 0.70
Part of IC
MBBR-IMS-1 IA
MBBR-IMS-2 | Partof IB c-2 3,367 390,833 33,200 56,100 0.65
Part of IC
Part of 1B c-3 6,35 | 241,915 60,400 102,000 | 1.18
Part of IC
MBBR-IMS-3 IA
Part of IB C-A 3,367 390,833 65,000 110,000 1.27
Part of IC
Part of 1B c-3 6,135 241,915 28,600 48,300 0.56
Part of IC
Hgl - A

KAy —2DFH a7 MILLFO®w@Y Th D,

- ETOFREASS 7 —A T, IC il 5 IB it~ F &, 1B jitilkiA 5 IA Jithli~ D3 T &
ERELE, TRt B mRIIKBRL, FETEL TV a v OBENERI L,

- STP IA HHh7S C2 DIGAIE, 1A Flslkstir £ CEMER TR T, C-A OB A 1T EHRE R )
AN, C-A HHIC IA ##R & A3, C-B HRIOEA1E IC, 1B 205 EFRiER T 4> T C-B
FTHEF, IA#B%#IT General Yengco Street /4L EADTC-B M E T I, 2
DIz, C2 FHLOLE 1T IB WIBERER A BT T 53 OB NG 2 o Tl 1A itk & L CEFE
L. C-A, C-B MDA 1T TA 48 & 132 LTV B 7= IB il & L CiBnEg#sy —X iz it
El7=,

3) IA, 1B, IC itk DFE A7 L (FIS ~N—R)
A —ATOF BT Z R 55T ITRT,
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Za1 Y EHF B B 85 =
v=7% E‘%ﬂ'@ T%M%é 1EBRIRE - BB HEHIZIIT S
Z7A FA LR — FAKE SR 7L DEHE
# 5.5.7 BIREHEICKIT 2N AHIGA 7 a v Lk - FHEA
0« 75KE (Imus 1 3RO FKEERL)
Average Dry Peak Flow to
STP Option Catchment | Destination As::ged Population | Weather Flow | Conveyance System at
ptio atehme estinatio at STP STP
(ha) (capita) (m°/day) (m/day) | (m%sec)
1A C2 655 43,586 6,500 10,900 0.13
SBR-IMS-0 IB C3 2,276 151,548 22,400 37,900 0.44
IC C4 6,572 437,615 64,700 110,000 1.27
HiE S

KA —2DFHE a7 MILLTFO@EY Thb,

- STP IA AHMWII F/S LEIBRIZ C2 & Li=72, F/S & FARRNCHEIIR U Th 5703,
— N CREERMN 2ol Lz kv,
Hjji{i%rﬁm* Lto

F/S LR

Imus, Kawit #&p Cavite F/S LAR— b & $&EE

(3) HRKRODFH S
BRI OO B E 55113 5.4.6 TEIZ R L7~ Las Pifias i & [AIEETH 5.,

(4) FA TV a KT D E KR O R B

KE5B58 KA T a NI HEHETEOKBEOME LR,
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Diameter | Material
No. ‘ (mm) (assumed) Sewer Length (m)
Option CAS-IMS-1 | CAS-IMS-3 SBR-IMS-1&2 SBR-IMS-3 SBR-IMS-4 MBBR-IMS-1&2 MBBR-IMS-3 SBR-IMS-0
Catchment 1A 1A 1A 1B Total 1A 1B Total 1A 1B Total 1A 1B Total 1A 1B Total 1A 1B IC Total
STP Site C-A C-B C-2 C-3 - C-A C-3 - C-A C-3 - C-2 C-3 - C-A C-3 - C-2 C-3 C-4 -
Peak Flow at STP (m3/day) 158,000 158,000 97,800 | 60,600 | 158,400 | 84,600 | 73,800 | 158,400 | 97,800 | 60,600 | 158400 | 56,100 | 102,000 | 158,100 | 110,000 | 48,300 | 158,300 | 10,900 | 37,900 | 110,000 | 158,800
(1) Open Cut
1 200 PVC 4,585 4585 | 4585 O 4585| 4585 0 4585 | 4585 0 4585| 4,585 0 4585 4,585 0 4,585 0 0 4,585 4,585
300 PVC 300 300 0 300 300 0 300 300 0 300 300 0 300 300 0 300 300 0 300 0 300
3 400 HDPE 3,070 3070| 3,070 0 3,070 3,070 0 3070| 3,070 0 3070 3,070 0 3,070 3,070 0 3070 | 1270 0 450 1,720
4 400 Discharge HDPE 610 610 610 0 610 610 0 610 610 0 610 610 0 610 610 0 610 610 0 0 610
5 500 HDPE 973 843 243 0 243 973 0 973 973 0 973 243 0 243 973 0 973 270 0 0 270
6 600 HDPE 1,700 1,700 0] 1,700 1,700 0| 1,700 1,700 0] 1,700 1,700 0 1,700 1,700 0| 1,700 1,700 0] 1,700 0 1,700
7 700 HDPE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 310 0 310
8 700 Discharge HDPE 600 600 0 600 600 0 600 600 0 600 600 0 600 600 0 600 600 0 600 0 600
9 800 HDPE 943 943 580 363 943 580 0 580 580 363 943| 2,650 0 2,650 580 363 943 0 363 1114 1477
10 900 HDPE 235 235 0 235 235 0 0 0 0 235 235 0 310 310 0 235 235 0 235 0 235
11 1000 HDPE 0 0| 2070 0 2070 1710 673 2,383 0 0 0 0 0 0 0 0 0 0 0 0 0
12 1100 HDPE 4,312 4312 4312 310 4622 4312 235 4547 | 6,022 310 6332 4312 363 4,675 4,312 0 4,312 0 0 3,778 3,778
13  [1100Discharge| HDPE 100 100 100 0 100 100 0 100 100 0 100 100 0 100 100 0 100 0 0 100 100
14 1200 HDPE 2410 2410 0] 2100 2,100 0 2100 2,100 0] 2100 2,100 0 2,335 2,335 1,710 | 2410 4,120 0 0 0 0
14 1400 HDPE 1,710 1,550 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,250 1,250
(2) Pipe Jacking

15 1000 RC PVCL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 1100 RC PVCL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17 1200 RC PVCL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 21,548 21,258 | 15570 5608| 21,178| 15940| 5608 | 21548| 15940 5608 | 21548 15570 5608 21,178 15940| 5608| 21548| 2150 3508| 11277| 16,935
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Z 7L FNLH—F FkiE &R 7 DEE

556 WEE. WAKHXFRIZv o F—L
Q) FkED

AFHAIFE TS Imus 17T ORIZKIE: DALE 2 SUGEAA S THERS L FIS S H O 1E i 6
BT L7, TR, PR REICER Lot & nfa, X553 ITEXZ R,

# 5.5.9 Imus HRAH: 0B

Number of Outfall Location

River/Creek Name FIS Surveyed Locajuon 2016 Total

2011 | Total Sa”;‘j;"’ | Additional| 2016
Along Alapan Street 1 0 0 0 1
Along Advincula Road 4 0 0 0 4
Along Malagasang Il Road 6 0 0 0 6
Along Patindig Araw Road 1 0 0 0 1
IR Creek L 0 2 0 2 2
Imus River 13 17 0 17 30
IR Creek B 19 9 2 7 26
IR Tributary River 1 5 3 3 0 5
Y lang-ylang River 0 7 0 7 7
Total 49 38 5 33 82

HiR - A

(2) K

~A =7 v Rtk Imus T3EIZHEKEE O BRI T — 2 Z2H LT\ e, 6o T,
KM B 5w SEI, BEKEEAT T OEBAANEIZ BT 2Kk DL 2 X 5.5.4 (277
DIE LT,

F720 Imus HTILFRR OHKEE OFRCHRRENE 2 A L TV, s BN S L
DERICEBANES S OE TERENDL DA TH D,
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Za Y E AT, )
v=ZF E‘%ﬂ@ T30 BIFHIRLE - HEFHE
T rA TR — P

) 255 &
HEHIIZIIT B
Tk & R 7L DFFET

(3) EEE

FIS L R— b CIIMELEE 51l o
KEODIBNEEINTWND

WA E N T

FERIRR G I W TARFHA TRzl
ETDOMEND D,

PRI T, BB GEEERT) TEATDHT
o ME- T, ¢200mm, #ILE L=4,585m %5 L7z,

BHEREFSAMEIL 5.4.7 1R LT Las Pinas i COBE L FEETH 5,

(ZFE R ST IKRIE D 2 R L 72T Clt SR i & 3L

4) KRN

B L IR B K ANILOREE L 547 HTRLEZBD LFERETH D, WKMAEE R U
DKL NE L 72 5,

B5) ~rAHA—L
< VIR — VDI YT o> TORE ML 547 HICHET B, ML R~ R—LE
O EHEE FRITRT,

# 5.5.10 Imus i CRE L g B~ R —/ ¥ (CAS-IMS-1 DF)

Internal Sewer Number of Manhole
Dia.(cm) Dia.(mm) 1A 1B IC Total
120 200-800 44 50 121 215
150 900-1100 0 2 37 39
180 1200 0 21 0 21
220 1400 15 0 0 15
il AR, T FACEMRE R FHES &R (2009, H AR TKIE )

6) ~A=Ty LD ETFKE—EZ2TY 74D HE

Imus HHIZEWTIEBRER T A =7 v NI XKD ETKET—E AN FEE I L THR0
MRS F(ET D, (X 555, M 556 Z) U HHIRTIZEHIFANLDOFMH LA T
RVEFHF N O/NUR L FIC L DL A BT TREH->TWD, £72, BT U 7HNICIE
Lancaster New City &\ 9 BT 1 X1 w /S—03B5 LI (FEEMAAFIEL TR Y . [FH
WM EAE AT 22H8LTEY, TARUBEIZEALCEala=7 477 F2AL
W5,

Z DM BT A AR T — ZITEE L2\ 2D Census A 15— & & sl 78 O A
EfEA RIC— A ) 7HDONAEHEE LTz (325525 LoLAans, h—ER=
U 7 5o sk 37T & 9% Barangay @ H T B RFIZBBRO Hl T 5 726 FHEIFFK 5.5.25
WORLIZAB XD /S0 DEESND,
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V= F BB FKIZ 57025 [FRIREE - R

Z 7L FA LS~ P

) 255 &
HEHIZIIT B

Tk & R 7L DFFET

# 5511 Imus HIZRBIT B~ =Ty FH—E R Y THOHEEAD

Total Area Area Outside | Percentage of |Population (based As§umed .
Barangay (sg.m) (sg.m) Area Outside | on 2010 Census) Population outside
Maynilad service
Alapan 1-B 579,611.43 59,371.78 10.2% 6,266 642
Alapan I-C 458,574.35 185,822.79 40.5% 5,308 2,151
Alapan 1I-A 2,541,562.58 2,541,562.58 100.0% 2,878 2,878
Alapan 11-B 3,742,533.44 3,742533.44 100.0% 1,626 1,626
Bucandala 1V 431,249.09 114,576.25 26.6% 2,636 700
Bucandala V 759,652.73 162,796.24 21.4% 3,816 818
Malagasang |-G 2,251,876.46 1,458,980.21 64.8% 3,191 2,067
Malagasang I1-A 1,212,271.10 756,884.69 62.4% 9,581 5,982
Malagasang 11-B 1,027,621.49 696,602.39 67.8% 10,072 6,828
Malagasang I1-C 698,252.47 524,906.89 75.2% 2,232 1,678
Malagasang I1-D 612,802.64 385,531.65 62.9% 2,177 1,370
Malagasang II-E 392,596.39 199,231.66 50.7% 1,207 613
Malagasang I1-F 249,278.27 74,073.73 29.7% 1,068 317
Malagasang 11-G 405,188.71 335,325.11 82.8% 2,492 2,062
Mariano Espeleta | 61,405.09 61,405.09 100.0% 1,349 1,349
Mariano Espeleta I 91,388.12 91,388.12 100.0% 1,335 1,335
Mariano Espeleta I 136,778.59 136,778.59 100.0% 2,043 2,043
Pinagbuklod 253,158.46 176,890.71 69.9% 1,792 1,252
Buhay na Tubig 2,849,833.22 1,275,335.19 44.8% 23,118 10,346
Total 84,187 46,056
Hi - G

BEFS TRy — A2 Y THATIEL DD, v~ =T v RiE~DA X B o —TILRERE
W0 Imus ORI —E AT U 7 2IEKRTHEMEF->TEY ., EAKEIZSWTIE
YR~ T D B IIBEICAIER S, K TR A UK SN D TETH

50
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Photo P9
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P5 (Barangay Malagasang 11-B, Imus)

P6 (Barangay Malagasang |-G, Imus)

P7 (Barangay Alapan II-A, Imus)

P8 (Barangay Alapan I1-A, Imus)

P9 (Housing Area in Lancaster New City)

P10 (Example of colony in Barangay Alapan I1-B)

Hl A

556 v=5 v R¥—E 2 7HDHIEK
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557 RV
1) A 7HoFtEa 2T

RN T GOEH a7 ME5.48 THIZ/R L= Las Pinas T & R TH 5,

Q) MERELTE

C-A iz L, Imus D F/AKEEE 1 ET COABT HERICME L 2D AR T
P FRIORT, KBRS 7 (type-3) 1AL~ B— R 78 (type-l, 2) 5
EHTNMLEL 2D,

#F 5.5.12 Imus THICBIT D HER T (CAS-IMS-1 D)

Elow _ Pump Total
No. Name Type Capacity | Output | Duty | SB | Output
(Ips) | (m*/min) (m*/min) (kW) | (nos.) | (nos.) | (kw)
1A
1 PSla 62.34 3.74 3 3.8 3.7 1 1 3.7
2 PSIA |1,835.69 | 110.14 1 36.8 47.2 3 1 141.6
IB
1 PSIC 170.01 10.20 2 5.2 54 2 1 10.7
2 PSle 388.62 23.32 2 11.7 12.7 2 1 25.4
IC
1 PS Ih 260.86 15.65 2 7.9 8.6 2 1 17.1
2 PSF 182.77 10.97 2 55 3.9 2 1 7.7
Notes:

Type 1: with pump house, Type 2: manhole P/S under road (large), Type 3: manhole P/S under road (small)
Hi ;T

(3) W Tkl

1) FIS LAR— K (2011) TREI NI KHUER 7550 F i

FIS LAR— M CIZAHIBE I A 1 5 KR > 7 O @ISR LR,

2) KA T a BT DR TG OB

FIS LAR— K COEER 7T L FIH A IR L 22 D8O R 7% # 5527
[ i
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# 5.5.13 Imus THN KB R > 75 D s

No. Option Pgtr;pi)cl)?]g Type Location '(A‘nl;g? Status
1 CAS-IMS-1etc. | PS-IA 1 Inside STP N/A To be purchased
2 CAS-IMS-1etc. | PS-Ic 2 Manhole pump -
3 CAS-IMS-1 etc. | PS-le 2 Manhole pump -
4 SBR-IMS-1 etc. | PS-IB 1 Inside STP N/A (To be purchased in
case of F/S option)
5 CAS-IMS-1 etc. | PS-lh 2 Manhole pump -
6 CAS-IMS-1etc. | PS-F 2 (Manhole pump) -
6-1 South  side  of 94 Vacant
Patindig Araw Road
6-2 North  side  of 300 Vacant but one ruin
Patindig Araw Road to be demolished
exists
7 F/S PS-IC 1 Inside STP N/A (To be purchased in
(SBR-IMS-0) case of F/S option)

Notes:

Type 1: with pump house, Type 2: manhole P/S under road (large), Type 3: manhole P/S under road (small)
Avreas were confirmed on Google Earth

i FRAR

FiR i@ 0 AMERGNICHRR SNAKRKR L THUMI~ VR — VR o T T b 3t Al
RE7Z73 . 1C HiCHEMERFRIZ F/K 23k HBRICEE L 72 D PS-F 2R & 735 3 L R AR AR
ThDHID, ZOBEMMZ R Lz, BalitLX 55.7, 558 (IR T 2 @A E LN
50

General Yengco St. Amilio Aguinaldo Hwy

6-2

Patindig Araw Road

6-1

Hih : FH#&F on Google Earth
5.5.7 Imus T PS-F R > 75 O FAR HAL E
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v = BB FAKIH702 S 15 HUREE - R e TEHGIZ ] S

ZrA FA L= P Tkl &2 7 A DFHE]
6-1Site (PS-F) 6-2Site (PS-F)

M A

5.5.8 Imus T PS-F 7% 73 D5 R

(@) T DBR

AT g L OFTHEGIHEIL L 72 % PS-IA, PS-IB, PS-F, PS-IC ~D B MHGTR % X
5.5.9 {277, MERALCO D& EXEMMI T Z@milm L TW\Wb DT, FIEEEO SR %2
§1< = & TEKOMEASITRIE W,

@ rsiA

O

PS IB
e 6
PSF | PSIC

Hil : SHA based on interview to MERALCO
X 5.5.9 Imus TN ® MERALCO 5EXEH
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56 Kawit BTICI81T % TAEEHE
5.6.1 TF/KALEEIEEAR H
B AFEICEL L2 X 0 Kawit BTIZ BT A it 2 T Etloond,

K-2:095~7%—)L K-3:159~7%—)L

5.6.2 TFAKKERK DB
Kawit BT 123317 % F KRR D i %6 2 X 5.6.1 1R,

K-2

gt - AR
X 5.6.1 Kawit ETIZ351F 5 T /KAQLE K D 5
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vg7ﬁﬁﬂgfﬁhm@5%ﬁw£ PR HEHIIZIIT B
ZrA TN L=} FkE >R 7 A DEHE]

5.6.3 FHE TARAEGAEE
% 5.1 i TR L7 & 912 Kawit BT O FH ] F KL &1 22,000/ H Th 5,

564 TKEVATATF—RRZT 4 DX T ar
9 531 HIIIR AR F A R — AR Z T 4 OF TV a VERFT D,
o Kawit \TIZ31F 5 FAKRLIRG O T HIEGIFAT O TV R0,
o K2 F720F K3 128 W T KRB, % 5HE 95
(w4 =7 v F:T Kawit BB WD CTRE S LTV D FRLBIE—D>Th 5,)
o KUWHT OBV ADT—ARZT A IIHIR DO FRFITIB W THRETT 2,

T ok B85S
K-2 ¥£721F K-3.
ZEE SR B,

X 5.6.2 Kawit FTIZBIT B TFKE VAT LD —RARRZT 4 DA T a v

565 TAKEIAT L —ARZT 4FER
TRRICTKEY AT LD —AALT 4 DFEREZ T,
(1) CAS A7 av)

# 5.6.1CAS DIFADR[EERA TSV a v

" . . Land
Pl d C: it
Area Name ) ] lanne ! apacity | Available Land | Required Land Land Status acquired/to be
) 5 Option Process Site (m°/day) Area (ha) Area (ha) .
(Required Capacity) aquired (ha)
(O] @ [©)] ) ®)

Kawit CAS-KWT-1 CAS with Digestion Process K-3 22,000 1.59] 1.20| Notaquired 159
(22,000m3/day) CAS-KWT-2 CAS without Digestion Process K-3 22,000 1,59 0.90| Not aquired 0.90
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Z 1V E AR

B E
= FG B EBE FKIZ D308 [FRIRE - fERHE Wﬁﬂ@/:ﬁ/fé
ZrA I — P FokE R T A DFE]

o~
2 MBR (4 7> av)
B _A 7 =} N
# 5.6.2 MBR D& DRRE/RZ v a v
Planned Capacity | Available Land | Required Land Land Status Land
Area Name y Option Process Site (m*/day) Area (ha) Area (ha) acqu!redlto be
(Required Capacity) ) ® ® @ aquired (ha)
®)
MBR-KWT-1 MBR with Digestion Process K-2 22,000 0.95 091 Not acuired 0.95
Kawit MBR-KWT-2 MBR without Digestion Process K-2 22,000 0.95 0.91| Not acuired 0.95)
(22,000m3/day) MBR-KWT-3 M BR with Digestion Process K-3 22,000 159 1.04| Not acuired 1.04]
MBR-KWT-4 MBR without Digestion Process K-3 22,000 1.59 0.81| Not acuired 0.81]
o
3) SBR 247+ ay)
= A\ i = N N
#* 5.6.3SBR DFEDH[EERA S a v
" . . Land
Area Name Planned Capacity | Available Land | Required Land Land Status acquiredito be
. y Option Process Site (m*/day) Area (ha) Area (ha) .
(Required Capacity) ) ) ® @ aquired (ha)
(5)
Kawit SBR-KWT-1 SBR with Digestion Process K-3 22,000 1.59 1.40| Notaquired 1.59
(22,000m3/day) SBR-KWT-2 SBR without Digestion Process K-3 22,000 159 1.29| Notaquired 159
o~
(4 MBBR A7 =)
H A =) N N
# 5.6.4 MBBR DA DA ERA TV a v
Planned Capacity | Available Land | Required Land Land Status Land
Area Name y Option Process Site (m*/day) Area (ha) Area (ha) acqu!red/lo be
(Required Capacity) ) @ ® @ aquired (ha)
(5)
Kawit MBBR-KWT-1 MBBR with Digestion Process K-3 22,000 1.59 1.36| Notaquired 1.59
(22,000m3/day) MBBR-KWT-2 | MBBR without Digestion Process K-3 22,000 159 0.99| Not aquired 0.99

f15%6 DF31~35I12/% A4S a T
7a D FKE

Y, RO

& A

B Dttt TKRES O VAT O N T T &
ik ~%,

AT AT OWTIEE

5.6.6~5.6.8 i
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ZrA TN L=} FAkE SR T ADEE
56.6  TFKERR

(1) FAREREOHRESRM
Kawit BTIZ3 17 5 F/AKE TR E O ES:1X 5.4.6 TEIZR L7~ Las Pifias i COBA & [AlkE
TH D,

() AT ar

Kawit BT {2 DU TG & U TRV O IO B3 872 5 15— ADEET D,
ALY T DB A T 2 a > SHEA LD L OVEKEITTRO LB TH D,

% 5.6.5 Kawit BTIZ 31 %2 FAHEEE

Average Dry Peak Flow to
. — Area Population Weather Conveyance System
STP Option Catchment | Destination Flow at STP at STP
(ha) (capita) (m*/day) (m*/day) | (m®lsec)

CAS-KWT-1
CAS-KWT-2
MBR-KWT-3
MBR-KWT-4
SBR-KWT-1 K K-3 1,340 138,595 22,000 37,200 0.43
SBR-KWT-2
MBBR-KWT-1
MBBR-KWT-2
CAS-KWT-1
CAS-KWT-2 K K-2 1,340 138,595 22,000 37,200 0.43
HER - A

Kr—ADFHBE a7 MILLTO®@Y Th s,
- 1O BD7=0, K AIER L, (&7T22,000m3/H)

- VRSMEAEHI L K-3 & K2 D 2T DT, FINEN TERRREGE S DIERE A CAD T
BELUNB L, (K31 F/S A HIERICRKE 222 b3 0n s, K2 IZ2oWTE—#%A
HRERZ DML D,)

(3) RO F S
BRI D FE S50 5.4.6 THIZ R L7~ Las Piflas i & FIEETH 5.

@) BAT T a AT D R A
#5611 1A AT L 2 LK B R R OB R OB % 7T,
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# 5.6.6 Kawit BT& 247 a VI BT A E R E

Diameter Material
No. (mm) (Preliminary) Sewer Length (m)
Option CAS-KWT-1 | MBR-KWT-1 F/S
Catchment K K K
STP Site K-3 K-2 C6
Peak Flow at STP (m3/day) 37,200 37,200 37,200
(1) Open Cut
1 200 PVC 1,590 1,590 1,590
2 300 PVC 0 0 0
3 400 HDPE 0 0 820
4 500 HDPE 1,186 822 580
5 600 HDPE 0 0 1,050
6 700 HDPE 1,196 1,560 0
7 800 HDPE 0 0 0
8 900 HDPE 1,300 500 1,250
Total 5,272 4472 5,290
H : FA]

56.6 EEE. WAKHEXITWNIZwrF—1L
(1)  FEAKH:A

AT AR Iz Kawit BT O KM QA7 2 B 1 TR L. FIS S EDE#R)
OREFT L7, TRISEI, JEKEEEICEFT Lo s 0s, E5.6.3 DA AE e

# 5.6.7 Kawit BRIk 0 30 2

Number of Outfall Location

River/Creek Name FIS Surveyed Locajuon 2016 Total

2011 | Total SamF‘j SW | Additional| 2016
Imus River 5 0 0 0 5
San Juan River 1 1 0 1 2
SJR Creek A 1 0 0 0 1
SJR Creek B 0 3 0 3 3
SJR Creek D 6 1 1 0 6
SJR Creek F 2 2 0 2 4
SJR Tributary River 3 5 9 0 9 14
SJR Tributary River 6 2 3 0 3 5
Total 22 19 1 18 40

Hih S
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H G
5.6.3 Kawit ETRIZKH: A (2B

() Pk

~A =7 v Mt Kawit T3S HKEE ORI T — % 28 L TRy, 1o T,
MK D F5 1 2 BRI HEK AT OIE SRR 31T 2 PR DT T 71 %X 5.6.4 12
RYDHE LTz,

E£720 Imus THITFSROPKEE OFa-CHRRE 2 A L TRy, FristE R S
LEITEBANEN S DE TERENDDATH D,
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5.6.4 Kawit ETEEFEHEK B

(3)  HEKEE DA E ik

Kawit BTPIZI1EX 5.6.5, 5.6.6 T/axd il V) B AN 2 ek KBS SRR ST L7l
WPFET Do A =T v FBHKEEND OMBEE S 2T L2 L TWDERY I3, Kawit
I X D PR DA 215 DM BN D Do 3 D WITAHIKIZ SN T DI 3T KE
VAT LERMT LR TH D,
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i A
X 5.6.5 Kawit BT HEK B A5 Hiing

Tabon

\

Daang Bakal Street

P1 (Daang Bakal Street) P2 (Magdalo Area)

Kalayaan Road Tuclong — San Sebastian

P3 (San Sebastian Area) P4 (Tuclong Area)

gt - g
X 5.6.6 Kawit BTHEK B ARtk B E
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V=7 %‘%7@ T30 BIFHIRLE - HEFHE HEHIIZIIT B
ZrA TN L=} FAkE SR T ADEE

(4)

Hsvﬁ—kfﬁﬁ%%ﬂ@®ﬁ%ﬁffﬁf KAy X GELERPT) THAETH T
KEOLDEEISNTWS, o T, BEFOEEICEB W TIT ¢ 200mm, #RILE
L=1,590m Z{5H L7=,

WA FEC BT D% EFEM1E 5.4.7 1277 L7z Las Pinas i COMA L REETH 5,

SRR EHZ B W TARFHA TR ITIE L S ALK A Z 8 L 72 Cll R 5 2 57
ETLMENDD,

(B5) KRNI

B L 2 B0 K NFLOAEEIZ 547 THT/RLIZBD ERBETH D, KM D% &R U
Doy RNALERE L, I« BEKBEA~DO FKOEERIEZEET H2MERH 5,

6 ~rH—n
< R VDR Y 72 o> TORRERMIT 5.4.7 THICHET S, LELRDL~ U R—EK
O FE R 2 FRITRT,
7 5.6.8 Kawit AT CRE L 2 b~ VR —LEK
(CAS-KWT-1 D)

Internal Sewer Dia. Number
Dia.(cm) (mm)
120 200-800 67
150 900-1100 11

il AR, TR KB R E R A e #h & e
(2009, HA F/KEWR)

56.7 RUTH
1) Re7EoiFtmEa w7k

RN 7O 2 7 ME5.4.8 HHIZ/R L7 Las Pinas i & [AllETd 5,

(2 WMERRTY;

1) K-3 I~ F Ak Z&%25 r— =
K-3 it Z 5 L. Kawit BT FKEE% 1 @i COAFRT BRI KB L 72 A FBR T
Yk FRIORT,
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v = EEBE FoKICD02 B [FHIRE - BERHE HEHIZIIT B
ZrA I LB — P FkB R 7L DFHE
# 5.6.9 Kawit FTIZ31F 2R 75 (CAS-KWT-1)
No. | Name Peak Flow Type Number of Pumps C:;z?:;?ty Output (;rlj)tmt
(Ips) | (m%min) Duty | Standby | (m%min) (kw) (kw)
1 PS Kd 65.0 5.615 3 1 1 4 4.3 4.3
2 KS Kc 111.8 9.662 2 2 1 4 3.3 6.6
3 KSKb | 235.9 20.384 2 2 1 8 10.4 20.9
4 | PSKa3 | 235.9 20.384 2 2 1 8 9.0 17.9
5 | PSKal | 235.9 20.384 2 2 1 8 8.3 16.6
6 PS Ki 68.5 5.921 3 1 1 5 5.6 5.6
7 PS Ka2 | 300.1 25.926 2 2 1 10 10.9 21.7
8 PS K 425.0 36.722 1/2 2 1 13 16.3 32.6
Notes:
Type 1: with pump house, Type 2: manhole P/S under road (large), Type 3: manhole P/S under road (small)
HER A AR
2) K-2 i ~TFKZ %D r—2A
K-2 2 LB & UCfEA L, Kawit BT FAK2E % 1 &P CAOUERd 2B/ L 7

DEER TG TRIRT,

% 5.6.10 List of Pumping Station in Kawit Town (MBR-KWT-1)

No. | Name Peak Flow Type Number of Pumps C:;z?::?ty Output J&Eﬂt
(Ips) | (m%min) Duty | Standby | (m%min) (kW) (kW)

1 PS Kd 65.0 5.615 3 1 1 4 4.3 4.3
2 KS Kc 111.8 9.662 2 2 1 4 3.3 6.6
3 KS Kb 2359 20.384 2 2 1 8 10.4 20.9
4 PS Ka3 235.9 20.384 2 2 1 8 9.0 17.9
5 PSKal | 235.9 20.384 2 2 1 8 8.3 16.6
6 PS Ki 68.5 5.921 3 1 1 5 5.6 5.6
7 PS Ka2 300.1 25.926 2 2 1 10 10.9 21.7
8 PS K 425.0 36.722 1/2 2 1 13 15.9 31.8
Notes:
Type 1: with pump house, Type 2: manhole P/S under road (large), Type 3: manhole P/S under road (small)
L - A

@) H T

FIS LAR— h TITHHBE I A 5 KBER o 75 OESITHFEE LR, R THEEED

MEEOFE R AHE I SLE 20,

(4) A TH~OELIMEAGIR

FERGHIRMIRE & 72 % PS-K, PS-Ka2 ~D B M 2 X 5.6.7 |77, MERALCO O & £
EFEMRANE < Z il LTV O T, EIREEO SRR Z 51 < 2 L TEROMIG IRV,
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= T G BB F KI5 B IS HUREE - R HEHIGIZIIT S

Z 7L FNLH—F FokiE &R 7L DEME
PS Ka2

PS K

Hiil : SHA based on interview to MERALCO
5.6.7 Kawit BTN MERALCO & E £ E#R
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Z 7L FNLH—F FokiE &R 7L DEME

57 LCC DR FELHER

MR MBI Ol 722 U R IR T A= R FED T A4 7% A 7 )b a A k
(LCC) #HET 5,
~A =T v FEEOH LU TR O AFLIBFRIZ BV T, AL —E DS %2 £
L7- LCCEAIEH T Z RO BN, ##H L7 LCCEIZ, 2> v T 7 X —Zi%E
TAEEREEL LCHHINS, LCC OFHE IR, AMULBRERIZBWTHER L= &
F U411,
# 571 IMHEH LIS E2RT,

# 5.7.1LCCEHEDELM

K St

AFAM A 19 (1~4 F-OEEEIIH K O 15 =[] ool = 8 BRI )

Jiti 5% D i FH A5k 15 years (no residual value at final year)

B EIES 789% (A4 =7 v R %A 77 2013)

fillik& 2016 4F 7 A B

AT Lb— gy ZE LW

Mk Y ¥ 533 il CHEE

R S BRI AX— L, 1~35FL LCRET D, AT, EEHM
DERNIETT 5D, 2 A M, BB O/EIZBWTHE UK
hd,

ey Egtibey EEE + (ML)

ALFR T B W R OO R4 O B B 0D 50%
BB 3.33%IE 00 L T, e I o 15 4F B IZFHE A 5 D 100%(C
A

L FEA
5.6 IR TH T —RTBWCEHEZITo 72, 7R E Y — MEFE 533 22,
A LCCEDFEFITF 572 BL O 5.7.1~3 1T,
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# 5.7.2LCC #HEMBR

(PHP H5H)
SATH A7 NaR b 7.80%%E(B]  (PHP 5 )

Hirjgg R F— A o EEEHE o

mpR EEE EOE &Rt
CAS-LP-1 4,952 839 611 6,402
CAS-LP-2 4,820 722 607 6,149
MBR-LP-1 5,465 1,245 833 7,544
! as pifias | MBR-LP-2 5,312 1,208 831 7,351
SBR-LP-1 4514 881 664 6,058
SBR-LP-2 4,565 753 659 5,978
MBBR-LP-1 5,030 1,211 476 6,717
MBBR-LP-2 5,241 1,152 481 6,875
CAS-IMS-1 2,912 658 472 4,043
CAS-IMS-2 2,845 559 469 3,874
CAS-IMS-3 2,887 656 472 4,015
CAS-IMS-4 2,805 557 468 3,831
MBR-IMS-1 3,584 1,092 654 5,330
MBR-IMS-2 3,504 1,060 652 5216
MBR-IMS-3 3,546 1,090 653 5,289
MBR-IMS-4 3,457 1,058 651 5,166
SBR-IMS-1 2,023 700 523 4,145
i | SBRIMS-2 2,890 501 520 4,001
SBR-IMS-3 2,966 721 525 4212
SBR-IMS-4 2,956 609 524 4,089
SBR-IMS-5 2,911 670 523 4,104
SBR-IMS-6 2,848 568 520 3,936
MBBR-IMS-1 3,183 963 374 4,520
MBBR-IMS-2 3,133 805 370 4,308
MBBR-IMS-3 3214 966 368 4,548
MBBR-IMS-4 3,114 899 360 4373
MBBR-IMS-5 3,123 932 368 4,422
MBBR-IMS-6 3,051 897 364 4311
CAS-KWT-1 761 173 116 1,050
CAS-KWT-2 715 147 116 978
MBR-KWT-1 883 317 168 1,369
MBR-KWT-2 873 308 168 1,349
[ MBRKWT-3 951 320 168 1,439
Kawit B R KWT-4 929 311 168 1,407
SBR-KWT-1 714 173 129 1,015
SBR-KWT-2 708 147 128 984
MBBR-KWT-1 758 220 92 1,070
MBBR-KWT-2 718 214 91 1,024

HiB : FRA
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9,000
(PHP million)
8,000 7,544 7.351
7,000
6,000 - ™ Variable
5,000 - Cost
(0&M)
4,000 -
m Fixed
3,000 Cost
2,000 - (0&M)
1,000 - mConstruct
o ion cost
v o = o = o oy o
o o [a N o o o o [a W
- - - o - = = -
7] (%] [ad o 2 [a o o
s & & & B 8 § &
> = s s
High : A
5.7.1 Las Piflas TTD F/KE T A7 LD LCC
6,000
(PHP m||||0n) 5,330 5216 5,289 5166
5,000
4548 4373 4422 431,
4212 4104 '
01 4089 4 m Variable
4,000 A Cost
(O&M)
3,000 - H Fixed
Cost
2,000 -~ (O&M)
M Constructi
on cost

1,000

o
1%
p
&
<
O

CAS-IMS-2
CAS-IMS-3

CAS-IMS-4

MBR-IMS-1

MBR-IMS-2

MBR-IMS-3

SBR-IMS-1

SBR-IMS-2
SBR-IMS-3

SBR-IMS-4

SBR-IMS-5

SBR-IMS-6

=
%L.I%i
B
H

572 Imus D TF/KES AT LD LCC
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1,600 1,439

(PHP million) 1,369 1,349 1,407
1,400
1,200 ™ Variable
Cost
1,000 + oA
800 - W Fixed
Cost
600 - oo
400 7 m Construc
200 - tion cost
0 4
2] 9 o o o o o o o o
< < o o a a o o 5 ©
© o = = = > %2 75} m m
= =
it . AR

5.7.3 Kawit ETO F/KE T AT LD LCC
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Z 1V EAAEFE
v = F FE BB FoKICH02 5 [GF3IE
T rA TR — P

- PERBIE

) %5 &
HEHIIZIIT B
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5.8

FHIRICBITDIEEL SV a v

#£ 581 [ZAXGHIBEOEIL T o A2 G T/KEVAT LOREEL v a it T
A NFEIRT/RT, # 5.82 12, FREHIROEIL Y AT LORWEREL T v a v ERT,

# 581 FHREHBOBELEL T 3y b7 RE2EL TAKEY AT L)

Las Pinas Initial Cost
Land Cost | sTP Cost | _COeCtion STP Cost Coltection
Facility Cost Facility Cost
Construction
Total of Cost (Tax Total of Total O&M Lcc
Planned Capacity | Required Land | 119 COSt | TOlOF ST oeriion | excluded) | Totalof sTPs | Collection |  Cost (million | (million Php)
Treatment Process N " 3 (million incl. land - million Ph - . Phplyear
(Required Capacity) Option Process Site (m*/day) Area (ha) Php) | million Php) facility ( p) (million Php Facility plyear)
@) 3) e ® (million Php) | (10)=(8)+(9) lyear) (million Php
©) lyear)
CAS - I
(113,200m3/day) CAS-LP-1 CAS with Digestion Process L-A 113,200 2.55] 0.00 2,229.97 3,836.93| 6,066.90 228.25 43.314 271.56) 6,402}
(113, ;goBmRyday) MBR-LP-1 MBR with Digestion Process L-A 113,200, 2.55] 0.00 2,858.98 3,836.93| 6,695.91 342.82 43311 386.13 7,544}
SBR o L-A 56,600 2.55| 0.00
(113,200m3/day) SBR-LP-1 SBR with Digestion Process T 6,600 29 11362 2,598.92 3,284.714 5,883.63 252.95) 37.22 290.18 6,058]
MBBR L-A 80,000 2.55 0.00]
(113,200m3/day) MBBR-LP-1 MBBR with Digestion Process Tc 7200 e o0 2,807.24 3,497.63] 6,304.87 225,01 38.00) 263.01 6,717
Imus Initial Cost
Collection Collection
Land Cost | - STP Cost Facility Cost STP Cost Facility Cost
Construction
Total of Cost (Tax Total of Total 0&M Lce
Avea Name Planned Capacity | Required Land La;d_lfo";‘ T",'nagl"lfaigp' Collection excluded) | Totalof STPs |  Collection | Cost (million | (million Php)
(Required Capacity) Option Process Site (m*/day) Area (ha) (P;\ ') (mlllllon Php) facility (million Php) (million Php Facility Php/year)
a apaclty. ) @) (7‘; ® P (million Php) | (10)=(8)+(9) Iyear) (million Php
9 lyear)
CAS CAS-IMS-1 CAS with Digestion Process C-A 93,600 2.18 65.40) 1,947.14] 1,703.07 3,650.21f 190.62) 20.74] 211.37, 4,043]
(93,600m3/day) CAS-IMS-3 CAS with Digestion Process C-B 93,600 2.34] 46.80 1,947.52, 1,671.42] 3,618.94] 190.62 20.32] 210.94 4,015)
MBR MBR-IMS-1 MBR with Digestion Process C-A 93,600 2.18] 65.40) 2,789.65 1,703.07 4,492.73] 300.23 20.74] 320.98 5,330}
(93,600m3/day) MBR-IMS-3 MBR with Digestion Process C-B 93,600 2.05) 41.00] 277388 1,671.42 4,445.31 300.23 20.32 320.55) 5,289
WTF c-2 57,800 1.75] 54.00]
SBR-IMS-1 STF with Digestion Process C-A (57,800) 0.77 23.10] 2,232.91 1,576.74 3,809.65) 210.89 18.58] 229.47 4,145|
SBR SBR with Digestion Process c-3 35,800 1.90 52.25|
(93,600m3/day) . C-A 50,000 218 65.40)
SBR-IMS-3 SBR with Digestion Process o) 23600 207 6.3 2,275.99 1,590.03 3,866.02 21352 19.81] 233.33 4212
SBR-IMS-5 SBR with Digestion Process C-B 93,600 3.27 65.40) 1,977.85 1,671.42 3,649.27 204.48 20.32 224.80 4,104}
WTF C-2 33,200 1.23 36.90]
MBBR-IMS-1 STF with Digestion Process C-A (33,200) 0.72 21.60] 2,451.85| 1,600.66 4,052.51] 186.20) 22.89) 209.08| 4,520]
MBBR MBBR with Digestion Process C-3 60,400 2.06| 67.10
(93,600m3/day) . C-A 65,000 218 65.40)
MBBR-IMS-3 MBBR with Digestion Process o) 28,600 127 293 2,420.36 1,670.82 4,091.19] 187.79 20.53] 208.33 4,548
MBBR-IMS-5 MBBR with Digestion Process C-B 93,600 2.71] 54.20) 2,242.56 1,671.42 3,913.98 210.20) 20.32 230.52 4,422
WTF: Water Treatment Facilities, STF: Sludge Treatment Facilities
Kawit Initial Cost
Collection Collection
Land Cost | STP Cost Facility Cost STP Cost Facility Cost
Construction
Total of Cost (Tax Total of Total 0&M LcC
Planned Capacity | Required Land Land Cost | Total of STP, Collection excluded) Total of STPs Collection Cost (million | (million Php)
Area Name . y 5 (million incl. land o illion Phi . . Phph
(Required Capacity) Option Process Site (m*lday) Avrea (ha) Php) (million Php) facility (million Php) (million Php Facility plyear)
1) 3) I ® (million Php) | (10)=(8)+(9) lyear) (million Php
) lyear)
CAS . S
(22,000m3/day) CAS-KWT-1 CAS with Digestion Process K-3 22,000 1.20] 111.30] 722.78 308.00 1,030.77| 47.24] 6.59 53.83] 1,050]
MBR MBR-KWT-1 MBR with Digestion Process K-2 22,000 0.91] 44.46) 948.82 24751 1,196.33 82.16] 6.18] 88.34 1,369
(22,000m3/day) MBR-KWT-3 MBR with Digestion Process K-3 22,000 1.04] 72.80) 980.89 308.00) 1,288.89] 82.16| 6.59)] 88.75) 1,439
@ OOSOE:nzlday) SBR-KWT-1 SBR with Digestion Process K-3 22,000 1.40 111.30] 659.03 308.00| 967.02) 50.00] 6.59] 56.59) 1,015
(22 (;\g(?rrzsday) MBBR-KWT-1 MBBR with Digestion Process K-3 22,000 1.36] 111.30) 718.65 308.00 1,026.65) 49.09] 6.59 55.68 1,070]
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Las Pinas Initial Cost
Collection Collection
Land Cost | - STP Cost Facility Cost STP Cost Facility Cost
Construction
Totalof | Cost (Tax Totalof | Total O&M Lee
Treatment Process Planned Capacity | Required Land L?;‘:”%J:l Toitna‘:lo{air, Collection excluded) Total of STPs | Collection Cost (million | (million Php)
(Required Capacity) Option Process Site (m*/day) Area (ha) Php) (milliu.n Php) facility (million Php) | (million Php Facility Php/year)
4 pactty o) [6) P )1 (million Php) | (10)=(8)+(9) Iyear) (million Php
@ ®)
(©)] lyear)
CAS ; L
CAS-LP-2 CAS without Digestion Process L-A 113,200, 255 0.00| 2,204.36| 3,836.93 6,041.29 228.25 4331 271.56 6,149
(113,200m3/day)
MBR . L
(113,200m3/day) MBR-LP-2 MBR without Digestion Process L-A 113,200 1.95] 0.00| 2,821.94 3,836.93] 6,658.87 342.82 43.31 386.13 7,351
SBR N L-A 64,900 2.55| 0.00
SBR-LP-2 SBR without Digestion Process 2,547.20] 3,403.94] 5,951.13] 252.95 37.23 290.18 5,978
(113,200m3/day ) L-C 48,300 2.53] 96.14]
MBBR MBBR-LP-2 MBBR without Digestion Process L-A 113,200 2.55 0.00 2,584.56| 3,836.93 6,421.49] 219.95 4331 263.26 6,875
(113,200m3/day)
Imus Initial Cost
Collection Collection
Land Cost | STP Cost Facility Cost STP Cost Facility Cost
Construction
Total of Cost (Tax Total of Total 0&M B
AN Planned Capacity | Required Land "?;‘:”‘i:;:‘ T"i'r]ac'lf’{;zp’ Collection | excluded) | Totalof STPs |  Collection | Cost (million | (million Php)
Re .rree: c:m:ﬂ Option Process Site (m°/day) Area (ha) Php) (millio.n Php) facility (million Php) (million Php Facility Php/year)
(Requi pacity) 1) [€)) (7'; ® 2 (million Php) | (10)=(8)+(9) lyear) (million Php
© lyear)
CAS CAS-IMS-2 CAS without Digestion Process C-A 93,600 1.90} 65.40} 1,919.12 1,703.07, 3,622.19 190.62 20.74 211.37 3,874
(93,600m3/day) CASIMS-4 CAS without Digestion Process Cc-B 93,600 1.74] 34.80] 1,899.28 1,671.42 3,570.70 190.62 20.32 210.94 3,831
MBR MBR-IMS-2 MBR without Digestion Process C-A 93,600 1.96] 65.40) 2,757.77, 1,703.07| 4,460.84] 300.23 20.74 320.98 5,216
(93,600m3/day) MBR-IMS-4 MBR without Digestion Process C-B 93,600 1.67| 33.40) 2,729.20] 1,671.42] 4,400.62] 300.23 20.32 320.55 5,166
WTF c-2 57,800 1.75| 54.00
SBR-IMS-2 STF without Digestion Process C-A (57,800) 0.34 10.20] 2,190.90| 1,576.74 3,767.64 210.89 1858 229.47 4,001
SBR SBR without Digestion Process C-3 35,800 182 50.05|
(93,600m3/day) - - C-A 57,800 2.18] 65.40
SBR-IMS-4 SBR without Digestion Process 2,230.29| 1,622.73] 3,853.02 213.49 19.94] 233.42 4,089
c-3 35,800 1.82] 50.05
SBR-IMS-6 SBR without Digestion Process C-B 93,600 3.21 64.20] 1,953.60 1,671.42 3,625.02 204.48 20.32 224.80 3,936}
WTF c-2 33,200 1.23] 36.90}
MBBR-IMS-2 STF without Digestion Process C-A (33,200) 0.34 10.20] 2,387.24] 1,600.66 3,987.90 186.20 22.89 209.08 4,308}
MBBR MBBR without Digestion Process | C-3 60,400 1.91 5253
(93,600m3/day) o
MBBR-IMS-4 MBBR without Digestion Process C-A 93,600 2.18] 65.40} 2,200.55| 1,703.07, 3,903.62 208.92 20.74 229.66 4,373
MBBR-IMS-6 MBBR without Digestion Process C-B 93,600 2.58 51.60| 2,212.20] 1,671.42] 3,883.63] 210.20 20.32, 230.52 4,311
WTF: Water Treatment Facilities, STF: Sludge Treatment Facilities
Kawit Initial Cost
Collection Collection
Land Cost | - STP Cost Facility Cost STP Cost Facility Cost
Construction
Total of Cost (Tax Total of Total 0&M _Lec
Area Narme Planned Capacity | Required Land L?gg”?;:l T"i‘:cll'”[;r' Collection | excluded) | Totalof STPs | Collection | Cost (million | (million Php)
(Required Capacity) Option Process Site (m*/day) Avrea (ha) Php) (milliu.n Php) facility (million Php) (million Php Facility Php/year)
4 pactty o) [6) P )1 (million Php) | (10)=(8)+(9) lyear) (million Php
@ ®)
© lyear)
CAS CASKWT-2 | CASwithout Digestion Process | K-3 22,000 09| 6300 660.78 30800 968.77 4724 659 53,83 o78
(22,000m3/day) o ! } : : ) ) ) ) )
MBR MBR-KWT-2 MBR without Digestion Process K-2 22,000 0.91] 44.46) 935.87 24751 1,183.38 82.16 6.18 88.34 1,349
(22,000m3/day) MBR-KWT-4 [ MBR without Digestion Process K-3 22,000 081] 56.70) 950.46) 308.00) 1,258.45 82.16 6.59) 88.75 1,407
SBR SBR-KWT-2 SBR without Digestion Process K-3 22,000 1.29] 111.30 651.77 308.00 959.76 50.00 6.59] 56.59 984]
(22,000m3/day)
MBEBR MBBR-KWT-2 | MBBR without Digestion Process | K-3 22,000 099 6930 664.80 308.00 972.80 49.09) 659 55.68 1,024
(22,000m3/day)

I a VIR E AR E B X ONLCC O AN BRI TWA, T

581

H L - B

Las Pifias T

TEUCEBNS ., AYER A7 9 T CAS-LP-1 L2 5,

VB EHUTEEIC BRSO 1 @720 Th Y . EHIEINO i & BB 22 0,
CAS @ LCC iZ. MBR B X O*MBBR X ¥ KT/,

v
v

SBR @ LCC &k ARV A,

ET2E, 1D THLETNEE LY,

SBR DG HITERREIZBWNT

4HE

AN

ALICEIR OB 27”77,

TKBS S Z OB D, FHIEINO TR E 2 F

BFETREANLETH D7D, CAS DiEfi¥E
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BILSBR LV AELTH S,
VoMb v RTFREAEBIR OIS, TSR BN TH 5720, 1M
b7 RILETH D,

58.2 ImusTfi
TEOEANS ., AL A T 9 X CAS-IMS-3 L 72 5,

v R THIIC-BD LI DA TH ) Ao 1Tl b FARLERIGIZHE L T\ 5,

v C-BIIEEBHIIAE L TWARWED, BEA~DOEENDI N,

v bR B RIFEAETBIR OB D, PR RENR KB TH 5720, 14
b7 et RINETH D,

vV T ek RAEELA T Y a O T LCC B bk,

5.8.3 Kawit BT
TEOEENS, AN A7 3 1t CAS-KWT-1 BELWNCASKWT-2 & 725,

v BRI LT D,

v LCC Mo A 7 3 > L DK,

vV OEBRERPSEWES, T/ AEBETHE, K3IXK2XV@ELTWS,

vV T u R IR AETBIR OISR, FAMES OB/ & < BB
‘LW b7 et R Ev A =T v RiOFEMEHE T O 8% ERICEE
T 5,
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Survey Respondents Number [Percentage
Companies in Cavite Economic Zones 20/56 36%
Q 1. Products Manufactured/Supplied
Products/Services Number [ Percentage
Clothings/garments 2 10%
Metal fabrication (die casting products, precision metal parts,etc.) 3 15%
Warehousing/logistics 1 5%
Electronic parts/products (reel tapes, cable harness, ATM parts, etc.) 8 40%
Heavy Equipments (absorption chillers, soldering machines, etc.) 2 10%
Automotive parts (rubber products, windshields, etc.) 3 15%
Surface treatments/platings (magnet coatings, etc.) 1 5%
TOTAL 20 100%
Q 2. Volume of Water Consumption per Day
Volume of Water Consumption in Cubic Meter (m3) Number [Percentage
1.0 and below 1 5%
1.1-40.0 13 65%
40.1-80.0 2 10%
80.1-120.0 2 10%
120.1 and above 1 5%
No Answer 1 5%
TOTAL 20 100%
Q 3. Current Water Tariff per Month
Amount of Water Tariff in Philippine Pesos (Php) Number [Percentage
Php 101-3,000 4 20%
Php 3,001-6,000 1 5%
Php 6,001-9,000 1 5%
Php 9,001-12,000 4 20%
No Answer 10 50%
TOTAL] 20 100%
Q4. Interest on Recycled Water Utilization
Degree of Interest Number [Percentage
Very Much 5 25%
Much 4 20%
A Little 6 30%
None 2 10%
No Answer 3 15%
TOTAL 20 100%
Q 5. Purpose of Utilization
Answers Number [Percentage
To lessen water consumption and minimize/save cost 3 15%
To maximize water efficiency 1 5%
To clean water in 100% condition 1 5%
To use water in production (scrubber systems, cooling tower/pads) 5 25%
To use for domestic purposes (toilet, washing hands) 2 10%
To help save the environment 2 10%
No Answer 6 30%
TOTAL 20 100%
Q 6. Condition to Use
Considerations Number [Percentage
Quality 10 50%
Tariff 2 10%
Color 0 0%
Smell 1 5%
Others 3 15%
No Answer 4 20%
TOTAL 20 100%
Table 7. Other Requests/Questions
Answers Number [Percentage
"To have centralized water treatment facility in FCIE" 1 5%
"Will the use of recycled water lower down our water bills?" 1 5%
"Idea on the recovery of rainwater for possible utilization purposes" 1 5%
"Knowledge on portable water and status of the Philippines and other country
on water pollution updates” 1 5%
"Other ways to further improve water conservation system" 1 5%
No Answer 15 75%
TOTAL 20 100%
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Sludge Digestion Gas . Gas Generation with
- . Power generation*1
Treatment Process Generation Generation (kwh) waste heat reuse*2
(kg) (Nm3/day) (kwh)

CAS 1,656 497 870 2,029
MBR 1,080 324 567 1,323
SBR 1,440 432 756 1,764
MBBR 1,872 562 984 2,295

* 1: Power generating efficiency = 30%
* 2: Power generating efficiency = 70%

2016 4F 8 H BT, BIEER T TH 5 Paranaque F /KRB #8EL 2 & | ML 212 &
DRBITIFROIITON DL TETH Y . BERIEOAR—ARFHHEIND,
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