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Full Time Equivalent

Geographical Information System
Government of Philippines

High Density Polyethylene Pipe
Integrated Management System
Investment Plan

International Organization for Standardization
Information Technology

Japan International Agency
kilometer

Key Performance Indicator

Litter

Local Government Unit

Laguna Lake Development Authority
La Mesa Treatment Plant

Local Water Utilities Administration
meter

Micro Filter

Micro Filter Reverse Osmosis
Magnesium

Million Litter per Day

millimeter

Manganese

Memorandum of Agreement

Master Plan

Metro-Pacific Investment Corporation
Most Probable Number

Manila Second Sewerage Project
Manila South Water Distribution Project
Mega Watt

Manila Water Company, Inc.
Maynilad Water Service, Inc.
Metropolitan Waterworks and Sewerage System
Not Detected

National Economic and Development Authority
Non-Revenue Water

National Statistics Office
Nephelometric Turbidity Units
National Water Resources Board
Operation and Maintenance

Official Development Assistance

Occupational Health and Safety Assessment Series

Operational Expenditures
person per connection
Public Assessment of Water Services
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Presidential Decree
Polyethylene Pipe

Process Flow Diagram
Philippine Peso

Programmed Logical Controller

Philippine National Standards for Drinking Water

Private Operator

Public Private Partnership
Pressure Reducing Valve
Pumping Station

Pond per Square Inch

Polyvinyl Chloride Pipe

Quality Assurance

Quality Control

Quality Environment Safety and Health
Regulatory Office

Right of Way

Rural Waterworks Development Corporation
Rural Water Supply Association
Supervisory Control and Data Acquisition
Steel Pipe

Special Purpose Company

Suspended Solids

Sewage Treatment Plant

Talent Acquisition and Training Department
Total Dissolved Solids

Total Suspended Solids

United Kingdom

United Nations Development Program
University of the Philippines

Vale Added Tax

World Bank

Water District

Water Regulatory Commission

Water Service Provider

Water Treatment Plant
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N E|

~ =7 HHREEHXIC T A A0, mE, ADEEEZERLELUITRT, v=F KW
2P A DN H1E20074E 70> 52010512 2 Tl LT 5,

# 16.1 FREHIIZKIT S A O
2010 4E A\ O #iEt 2007 4 N\ O #igEt
QLB Ad N =] TR ANOBE N HA
(2010 %) (2007 ££) (km?) (AJkm?, 2007) D

74042t 92,337,852 | 88,546,087 | 343448.3 258 42,027
~ =7 HERE 11,855,975 | 11,547,959 619.5 18,641 1,706
~= 1,652,171 1,660,714 25 66,482 897
AV 2,761,720 2,679,450 171.7 15,605 142
Ha—Hh 1,489,040 1,381,610 55.8 24,760 188
~ IRy 353,337 363,681 15.7 23,150 21
FARE 2 249,131 245,344 8.9 27,443 14
Ny RATT 575,356 568,928 47 12,100 33
TAE =% A 552,573 532,330 32.7 16,284 20
EUTF NN 459,941 452,943 39.8 11,395 9
NI =xrr 588,126 552,660 46.6 11,867 16
v at 392,869 403,064 14 28,852 201
T 2,987,891 2,856,765 |  1574.2 1,815 829
Hh o AB#EEE 2007 42, 2010 45, 7 ¢ V) VU EREHAEREES
AL

[X11.6.14Z w # kS| Mgk < 35 1 19604 70> 1 20074F D i B D) 227737, 20074F D i

BHUT19604E & Hoilig L TB.5f% & 72 0 925005 AIZiE L T\ 5, HEEF Ao 15131
P 7=VAANTH D,
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71 Y E LT . .
v =F BB M L Ak E B B R B1E
(PPP 1 27 5 FE)
Z 7oA T LR~ P X
Housing unit
2,500,000 O National Capital
Region
2,000,000 —
1,500,000 —
1,000,000 —
500,000 —
0 T T T T T
1960 1970 1980 1990 2000 2007

Censusyear

Wl A2 20074 74 U o EERETEREES
X 1.6.1 1960 Fh5 2010 2B T 5 HEE NCR (BT 5 HE o #@AnE M

721.6.21220094E DS 22 5 DO K O H & 73, NCROZERE DRI AL
356,000 (PHP) TH V. 7 4 U B 2RO VHEL Y HE,

#162 74 UVEVEHOFFIA « XH (2009 )

2 . 2009 4E
FEt DA KR R H SV C k| v =S EEE
AR ZETINN (1000PHP) 206 356
AR ZEEE S (L000PHP) 176 309
FEMFHFE IS (1000PHP) 31 47

L 2009 FFEHHA 7 ¢ U B EEREHEEZAES

(4)  RERE
74 Ve EORBEEZ #1631, FLILLTER, SRILLITRTR, it
FELC R K ONRERLAE 1 R TR 0 2R A I8 & 5

#£163 74U VYUEOREEE

iz 2000 4 | 2005 4E | 2008 4E
HAR G270 o) 35 3.3* -
A0 1,000 A dH7z 0 i H AR =R 23.1 20.1
A1 1,000 AdH7z 0 Ei@IE 1 =R 4.8 5.1
15-19 7 O 4 1,000 EIRSR 53 54 -
AN 1,000 Ad7- v FLIRSE T 35 29 25
BN 1,000 Adb7z 0 5 R UL FET R 48 40 34
HI7E 100,000 A &7 0 REARSET 2 172 162 -
HIV, BEPERIG 123 210 342

fif§ % : *2006 4
Hih: 7 ¢ U B X7 AFA (The Philippines Health System Review)
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Z .1 U E A

7—7§ﬂﬁﬁﬂﬂtfmﬁ¥ﬁ§£¥ﬁﬁ§ E1E
(PPP ¥ > 7 S EE)
Z 7o FA L — F FX
6 #HAFE
#:1.6.41Z22003F-HLAE D 103% 2> B 64Ik Dk TR 4~ T, AR - BERER) 25l H &
ZXORINIE LT, LHEBELVENL T DA ZRLTND,
K164 EAHKRUBERERFBTE (10-64 RO HHFEXIR)
EAR 2B FRIRAER BRERI 2T RRNIRE R
gk Basic Literacy Rate * Functional Literacy Rate **
2 =ik B 2 = B
7 4 B2 93.4 94.3 92.6 84.1 86.3 81.9
~ =7 i 99.0 99.1 98.9 94.6 95.2 94.0
*Basic Literacy Rate —10-64 ¥ Taide, &<, Bl A v —Y (SFEEIIFHZ) PEMT L&
MWTEDANDEG
** Functional Literacy Rate -ftde, E< ., FHREBIO/ 1%, BRI LN TE D AOHEE
Hi i, 2003 FLEMMS, National Statistics Office and Department of Education
(6)  ARAERE KON A Lk

74 VErEERR O~ =7 5HE O R ORELO 72 0 T 2K BRI %

[€11.6.217 %3, NCROFFET

NIEFEOKEN (2 2=T 4KV AT L) DHD

BUKDB0% THHDIZX LT, 74V EVERETII27%ICT E R0,
100% 1.9 2.2% 3 Others
o 5:22.4% % 1.3%

80% -
70% A
60% -
50% A
40% A
30% A
20%
10%
0% -

Philippines

NCR

Bottled water

Peddler

Spring, Lake, river, Rain

M Dug well

M Tubed/Piped shallow well
M Shared Tubed/ Piped deep well

B Own use Tubed/ Piped deep well

M Shared faucet, Community Water system

B Own use faucet, community Water system

Ht: 7 0 ) eV ERETREEES
BB OSBHERF o K BEATR (2000 E8ITE)

T4V ECVERTY =7 BEWEICBT D M VERIEFE 2 MLE3IRT, v =T

B 1.6.2

ﬁ%ﬂ@%%@ﬁmfim%ikiﬁm@@%mﬁﬁ@%4vﬂ%&bfwéw\

7 4 U B EERTITAT%IC

it E 72N,
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Z 1 Y E AR

v=7 ﬁéﬂg’ﬁiﬂﬁr FAEB I FE T g1 &
(PPP 727 7 %)
Z 7 A T L= P FX
100% — None
8.7%

90% - . .
Others (Pail System, and the like)
80% -

70% - M OpenPit

60% - )

M Closed Pit

50% 1

M Water-sealed, Other Depository, Shared with
Other Households

M Water-sealed, Other Depository, Used
Exclusively by Households

M Water-sealed, Sewer/Septic Tank, Shared
with Other Households

M Water-sealed, Sewer/Septic Tank, Used
Excusively by Households

40% -
30% A
20%
10%

0% -
Philippines NCR

Hi: 7 ¢ U EUEREHRRERS
X163 A LHEEROREE (2000 L£FHAE)

(1) BEEROER

B3 K OVEZE D 2010 B DRSS & #61.6.510 -7, THENHEK O HE) —iRED
H5E « N R OMER « BRIE] OB T I U BEREDOAT% A (5, FE/RRE3E K O\ FEE

Lo TnAB,
# 165 2010 FEIZBIT DMER O FEE
MR OEEORK S 74DEV§$%:§ﬁ%E
1 | BMOKPESE 5,096 227
2 | #RZE 559 170
3 | Bz 112,766 21,742
4 | &ES) - TRFEE 768 130
5 | EFAKEE 1,055 187
6 | E%: 2,972 1,453
7 | BEELKOEB SEOHTE « e KOS - IR 383,723 93,209
8 | #Eix¥ 6,220 2,734
9 | 15 - KRB 105,105 27,394
10 | BIETHHE 19,805 5,098
11 | afm - PRERZE 28,593 7,964
12 | REhpEE 6,476 3,357
13 | BF - Hfirh— e R 18,365 7,300
14 | FHEVHR— P —E A 18,754 9,017
15 | HEMEZE 15,199 4,413
16 | fEE - #hiEH) 30,858 11,100
17 | Z=HE - R pEsE 12,758 2,188
18 | =i 49,758 15,595
At 818,830 213,278
H: 2011 AEHERR U A b (RIHIHRAE)

(8) A28
~ =7 WA OE B ITBR R R O HEIR O EEER TSN TWDS, ~=TF 1
ENCIXIARDOMRT L 2RKDLRTN KEBRZ B AT L E LTHHEN TWA N, 8
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Z 1 Y E AR

v=F B %ﬂ%’ﬂ?ﬂ!&r T BB LR ERE B1E
(PPP 727 7 %)
AL FALR— X

HREPEHEF ChHATOBENFE L L UIEB RO EERA 77 ThbH, £
EHER CIIET AR ER AR ZBIE L, A2 TR E 2> T 5,
TRAFAT 2 —ROREmX, 7 =— NA hTvr vTAT 7L (Zii
BNA 7By v—) ROF T o—Rdb, V7 =—I3EHOAIEEERE & LT
LA SN TV A RETETH D,

9) Ak KOl
FE B A Z0E BHE U RS (UNESCO) 12 & 0 32D ULl E & 200 B IREFED
HRSULEPE S L TRERESN TS, 20O HbD0—2Th b ay 7 EROHSN
~ =7 BB ET D, 7 4 U EVBUFIL, UL & Eil o720 DIEZZ H (NCCA)
ZiE U, OB e EENE & R0 R O SUEEE L RRE SN T-3T0HE A DE
WEEZBIMG L=, Z® 9 bdLla Inmaculada Concepcion & Nuestra Sefiora de los
Desmaparados’’~ = 7 A B F1ET .

162 <= EHBEICBITDHIEE AEEH

1 KE
BREIEFRR (EMB) 2MEE L TWHI9D FEJIDE =4 1 o 7t 51351.6.6
FOFRLETIZ AT LB Th D, 2008FICEFEFE R (DO) I UVEY TSR
ki (BOD) DEREEAMEALIZEL T Zo)llb‘iAnayanJ | & Sapangdaku) I D 2§ J1] D

HThole, £lo, ~=TBIZHMAT 2WINTETREREICEL TW AR o T,
# 166 EEHE19{)IiZIiT 5 DO RERHR
DO ¥# (mg/L) 2008 “EAEH .

A I kia 2003 2006 2008 IZRT B AR BT omIL A

NCR | Marikina River C 3.1 2.2 2.6 & Pasig River
San Juan River C 24 1.1 1.9 % Pasig River
Paranaque River C 2.5 1.6 1.6 5 Manila Bay
Pasig River C 3.1 2.5 3.2 B Manila Bay

CAR | Balili River A 4.6 6.9 4.6 & Naguilian River

1l Meycauayan River C 0.0 25 % Manila Bay
Marilao River A 0.8 1.0 2.4 5 Manila Bay
Bocaue River C 1.9 1.9 5.0 & Manila Bay

IV-A | Imus River C 3.0 4.7 4.1 & Manila Bay
Ylang-Ylanf River C 4.5 5.1 4.0 % Manila Bay

IV-B | Mogpong River C 4.9 7.9 Calcancan Bay
Calacan River C 7.3 2.2 3.1 ? Calapan Bay

\Y% Anayan River D 5.6 6.7 6.5 = Bico River
Malaguit River C 4.6 6.3 7.4 a Malaguit Bay
Panique River C 2.7 7.9 6.9 a Balawing Cove

VI lloilo River C 4.2 5.3 4.5 & loilo Strait

VIl Luyang River C 75 6.9 = Coastal Water of Cebu
Sapangdaku River C 7.6 6.9 & Tanon Strait

X Cagayan de Oro River A 8.6 8.1 a Macajalar Bay

% Z2AIET — 2 EE T, DO FKEEHOIREL LCTHWSHN S, Class AA 7>5 C OfJIITiE 5.0 mg/L (F
Ml ClassC Dk Tid 3.0 mg/L (FRME) S FEAEL 7> T B,
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),

BREBRAREIEA (DENR) (2011 48)
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Z a4 VB AAEFE

v = F ERNE AR L AR BB E o
(PPP 727 7 %)
AL FALR— X

)

#£ 167 FEI19WJINZEITS BOD HIERR

s N e BOD ¥-#J (mg/L) 3008 FEREE | BT ?
2003 2006 2008 EXTHEE | WL
NCR | Marikina River C 18.2 15.0 18.2 e Pasig River
San Juan River C 54.8 334 44.2 e Pasig River
Paranaque River C 42.0 41.0 38.2 e Manila Bay
Pasig River C 10.7 13.6 20.5 o Manila Bay
CAR | Balili River - 23.3 37.4 & Naguilian River
Il Meycauayan River C 38.2 144.1 35.6 5 Manila Bay
Marilao River A 32.3 21.9 11.1 e Manila Bay
Bocaue River C 12.2 7.2 11.8 & Manila Bay
IV-A | Imus River C 8.0 9.1 11.1 & Manila Bay
Ylang-Ylanf River C 24.4 8.7 63.76 & Manila Bay
IV-B | Mogpong River C Calcancan Bay
Calapan River C 5.1 3.8 = Calapan Bay
\Y% Anayan River D 8.9 15 2.8 = Bico River
Malaguit River C 2.3 Malaguit Bay
Panique River C 15 Balawing Cove
VI loilo River C 2.4 2.1 4.4 & loilo Strait
Wil Luyang River C 1.1 1.4 & Coastal Water of Cebu
Sapangdaku River C 0.7 11 = Tanon Strait
X Cagayan de Oro River A 1.2 Macajalar Bay

% AT — % A R3, BOD OEUEfEIL, ClassA & B 1% 5.0 mg/L (JxK), ClassC Tix 7.0
mg/L (5 K) . ClassD Tl 10.0 mg/L (fxK) L72-> T\ 5,

Bold-faced number means that it failed to reach the criteria standard.

Hidit; Compendium of Basic ENR Statistics for Operations and Management (Second Edition) (2000-2008),
DENR (2011)

<VH

~ =T EHBEICBIT A RAEBNT =2 ) U IRERICE D & iR IR
& (TSP) IZRAL CTlE, #K1.6.8IT777 K 512, 200340 FH)23162 ug/Nem7)» 2008
HEITI3138 ug/NemIZEGEL TE TV D, BEELTE TEIWND DD, TSPORHIFE
il D FEHEAEI0 ug/NemZ il L T 5, F£72, K164 T X 512, PMIODAR] -
PR 3R 3T 00 BV 60 pg/mPZ i iE LTV 228, PM2.50DAER 2 1T USEPA
F W34 00 FEHEAE 15 png/m3 & T e L Tuh ey,
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Z a4 VB AAEFE

v = F ERNE AR L AR BB E o
(PPP 727 7 %)
AL FALR— X

# 168 ~=J7HHEIZIKI} S TSP EEFH{E 2000-2008 (ug/Ncm)

E=F UV THIR 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
EDSA NPO 215 | 133 | 149 | 157 | 165| 163 | 138 | 125 144
EDSA East Avenue 169 | 205 | 167 | 179 | 170 | 129 | 104 | 102 107
Ateneo 86 94 93 83| 105 87 72 65 74
Valenzuela 214 | 222 | 206 | 247 | 206 | 152 | 157 | 146 156
Makati City 129 | 157 | 157 | 198 | 211 | 183 | 153 | 146 134
Pasig 129 | 110 90| 101 | 109 | 106 90 92 85
Las Pifias 91 73 80 - - - - - -
EDSA Congressional Ave 359 | 227 | 206 - - - - - -
Mandaluyong 147 | 132 | 145| 136 | 133 | 124 | 121 | 134 125
Manila - 171 | 143 | 180 | 134 | 138 | 111 | 110 138
Pasay - 136 | 166 | 178 | 135 | 134 | 159 | 140
Marikina - - - - - - - - 138
EDSA MRT - - - - 236 | 323 | 316 | 257 282
SEE 171 | 151 | 146 | 162 | 160 | 154 | 142 | 132 138

% - 5
Hi#f: Compendium of Basic ENR Statistics for Operations and Management (%5 —[El###£E) (2000-2008),

DENR (2011)
ug/m 70

€0 National Ambient Air Quality W 2004

Guideline Values
50 60 ug/rn“ 2005
W 2006
40 1 H2007
30 - US_NaFionaIAmbient Air Quality
Guideline Values

20 - 1
10 -

0 -

ADMU POVEDA Valenzula ADMU POVEDA Valenzula
PMzio PM2.5

HE . KRERBEH AL # (2005-2007), DENR-EMB
X 1.64 <= EEHEIZITS PMI0 kX PM2.5 ER L HEE

()  BEEW

# 169 RT L0, ~=F EEE D20104FE D — R BEFEY DA 13314 55
R THY, 74U EEREITE D DRI AR L L TIEREK T, 200747005
EH3.26% THEM L T %,

# 169 BEYOHERER (2007 EKR V20104, HF kU 4E)

Hiig; REMRAER | BERRER | 74U BV 2RICh | 2007 45-2010 D3
(2007 4E) (2010 %) HE5EE (20104F) | nR (FEFEH )
~ =7 EHRE 2.86 3.14 22.97 3.26

Hi#i: : National State of the Brown Environment Report (2005-2007), DENR-EMB (2009 ££)
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1V E R

7~7§ﬂEEﬂZIT%ﬁ§ﬁ$¥fﬁﬁ§ 1=
PPP 7> 7 SHEE)
Zr AL TR — P X
1.7  ETF/KESE SRR
1.7.1 ERES 2K
~ =T BN B BT AKEFEOBEEREIT, BREEEIHE, KR HE B
i - AR E, PEERE O 4 I KBS LD,

BREEREEVEMI] & L Cid, RICRERETHEI S 27 A (EISS), 7 4 U B L IKER

fbik, 7 7 F BB A L HBHINH T b D, REREMES 27 L%, fhs -
R DR L BRBEREDOW N 2 X5 X<, 1978 FICKFMEDEH 1586 512 L - Tl
EINTz, 74 U EKEEIEL, FRTTARBHEBUI S 2T & & TFRPEKDFFR
AIZOWTHELTWD, 74 U EUV/KER BT ko KEEHRICHEHE S5
MW, FET D BRITREBERFEOHNICH S, 7 7 FHBRAtE, 7 7 HE 0 H
R F T DB & AR T DHEIR A H O ANIRERI T, YREHIkORRICET 5 T e Y
=7 FOKR, 7avxl D DHIZHTZ 0 ME L IR D FFA[RED R TR Tt
EDFAT, 77 TN OOBKR T FHICE B E 525 K0T ma v FoK
FIRICH T 2 AREORIT, 7 7 TOKEER, 7YrY=7 MNIBE#E LLERT
BRHYN 7 & % RS 5,

74 ) EVKEET, 1) KEROBR L OABEN A2 ERT DDA
JFANE 7 L — AU — 2 OfsL, 2) KEROFIE L ATEH OMHER] & BB OFFH O &
. 3) KEROFA, A, B, Rl EABIET 2 EREOBRNZ HIWIZ 1976
HITHIE ST,

74 U B S SIS RFEHESH 856 ST, ER O OHER: & et 4
HEJIZ 1975 FFITHIE S 4L, 7« U B REE (DOH) 23 EE L Tu\v5d, DOH 237E
D5 EAKERENAET, 1) MAEDFREREYE, 2) (PR L OWERRKEEYE, 3)
R EEYE, D3 SDEMEEZR T LT D,

BB LTIk, B CHE SN R TR E OB 0 B B T A A
EOXH DT, BEED 1987 FITHIE S, EBHECZ O OEEHE R &4 B
REICHE L TW5, M, 201147 A5 BIZT7 4 U BV KFEHBEIC L » TERR I
KA ES 2 (Memorandum Order No. 20) Ci, BEELDE L LT FKRULUEET X7
LD T 4 ) B IKEEIE TIRE SN KEB bR L7 ERE Eh T
W5,

Z oML, ~ =7 EHE LT AGESEEICET DM & LT, MWSS EE, LR
EEE 8041 5, =t v v a VBN ET LD, MWSS #EE & MET 2 JF[E
155 6234 5%, 1971 FRICHIE S, VI —LHiX E B BT IR Z &G~ =7 5 H)
BIZB W T ETFKERELZEEST S MWSS 28 H SHEROFFHIC DWW THE L TV
%o EZKEREDE & WEEN 2 R E S 8041 1E, 2FEM /KR EDOGHICBREA R
DRI KA 5 7212 1995 AEITHIE S A1, KI5 BARIIHE O il E 12
Mz, ETFKEICRET 2R, tE, B, fits, MEmEmRELsZERL T D, =
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Z 1 Y E AR

v=F B %ﬂ’%’ﬁiﬂ!&r T BB LR ERE B1E
(PPP 727 7 %)
AL FALR— X

vy va VEBRIE, MWSS LSS L ORITC 1997 4E 2 A 21 HIZHRRE S,
MWSS DOFERR & BEREIL, BLESMTHT 2, ET/AKEFEORE., FE, MRl
DOHREITFEE CTHL~=T v Ftht~=T U —F —t~FiL S, FEOER
BRI, ek S MWSS OEE R (MWSS-RO) ~BE &7z, MWSS-RO I,
artyva UERICESEHEERLEEL, LEILSLTarkty g Y EZHO
BUEFRE 2 EHAT O,

FLTUTHE LA, e T R OMEARRIC BT 2 RS BLUREIZ IR D — i iEn %
Y. o, KL7.2IZ ETFKEFEICEHDDBERIESEZRT,

# 171 BRIEHSEEICTR S — BN BERES

me | #E | BAL - NE

AT #

KATEAH1152 8 1977 7 4 U B UEBRRERL

1925 1987 | BRI RINE I O Sm

BN

K ES H 7055 1975 | SOEARMIE

KA EAH1067 5 1976 | /KJFIE M

HFNEEF147 5 2001 By A AR R

NEEH

RAEIE T #9845 1976 | AEFHEL

IFnE 92755 2004 | AKEEALE, HEHEF AT UGS
FNEVEHST495 1999 | K&WBEG IR, ¥ % L— X BEFF Al
FNEVEH9003 5 2001 AW B TR BEEE & Bk

FNEL 69695 1990 | fEMWVE R OVEE - i EBEEm I
IFNELEE 85675 1975 (i

BB KRG TRAA 4 551992-26 5 1992 INERS LS PR

B KIRGIRA B S E#2003-27%5 2003 | BT =B Y UTHE

BB LU

BB RIREIRE A 5 81990-34 5 1990 | A3k L uE

BB RIRETRE A 5 81990-355 1990 | Pk EEHE

fAEEA A 552007-001245 2007 | BRBRAKIEHE

BRBE RIRE TR A 4 852000-81 B 2000 | KGIRBEHNE Heh = v
EFRNEEPE B HIHI1978 1978 | BRI

R T VARA L NV AT A

RIHFED H1686 5 1978 | BRIEEET EAA LV N AT ADHA
BREE RIREIRE B 4 #52003-30 5 2003 | BB T ¥ A AL NV AT LD ERBE
A HEUEIE B R ERB R

KHFFESEF 15335 1978 HHAE T E O L

ICFNENE 72795 1992 AL T B %S M OME B 1ERE
IFENEFRITA S 2000 | AJLHHIRUSHEES F 7213 LREE S84

% 1 DAO; DENR (Department of Environment and Natural Resources) Administrative Order
2 DPWH; Department of Public Works and Highways
3 NPCC; National Pollution Control Commission
4 DOH AO; Department of Health Administrative Oder

i ~=F v Ml (BB~ A > M)
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Z 1V B A FE B

v =F BB M L Ak E B B R B1E
(PPP 727 7 %)

AL FALR— X

1.7.2
M)

)

# 172 ETFKEFZEICEDLIBERES

Be I E BS54 AR
ICFNELEE 4850 = 1978 Z 7 FWRBEAICL D, T TWMOKEER, [

WS OBUKIZE T 2 S PR AIEORIT. Tk
LZOWTHIE,

7 4 U ¥ rKIEE 1976 KEIROFIRFE L Frf & OMER] « B ORI % &%
L. KEFEOPH., k. B, Ri#ER EEHE,

HFnEEF 6234 1971 MWSS #E#, U —LHiIX RO BT X & & ie~
=T EHE O ET/KEFEEICK TS, MWSS 23k
HEFR D #PH % 1 7E,

HANEVEF 8041 5 1995 SO NTAOL; = =SSR EIE S TN o ¥ UM )

T, RfERRISKT o REREEORIE M. |k
PKIEHFEOE R, g, ME, RS 2 E,

Memorandum Order | 2011 TAKMBE S AT AORFER, 7 4 U ¥ U KEE(LIE
No.20 THE SN KEE R BTS2 G 8508
¥ E,

L - JICA A

BRI R Al ) BE
BRELE A REE (ECC)

7 4 ) EUEORERERLES 25 A (PEISS) TiE, ERARRE~DOREL
FAZT RN D D HFri-7p FFEITxH LT, FEEMATICDENRD HECCO AT % 5
17 TW%, DENRIZHZESL DI SN 2 R AR S FICES&, ECCO
HEENARZHAT 5, PEISSIZEZY LR WHEZEIZ OV TIEL, DENRY b IEFL Y RE £

(CNC) Z#HUSF L2 T uEe breun,

7 4 U B UBREREHREE T X T . (PEISS)
1) PEISS T &

M1L7UTRET A AV FOE 7 o —%2mpd, FEFIL, LT ekt rx~=
aT7NVDAZ Y —=27Fxy 7 U AL (ECRSC) T, HEDRET A A
¥ OB KR OEMBIZIR T R EREFFELHAT D, BET B A A ML E
EMRDFEHEIL D) RAa—v T 2) BETEAAL NOFEN, 3) WEFEOEA,
DIBPETERIET A AL M ET S,
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Zq Y SR

v =7 B #EZE!#!EJﬁ T BB B ERE B1E
(PPP 77 7% %)
AL FALR— ] X

=
. WAL
@L Ak
mEkFRAAVE |
A= -
v
Moo, ]
ORI E:
P J 15
\...
2% |
- &
nenke ”ﬁﬁﬁi??' =
(DENR-EMS} L
’
; l ) ]
o ECC pRf7
RTEZ | | comeuse k ARNREAEES I:l EEEWEIC& HER
v . 2 :l DENR-EMB I= & % &8
ML T IRORADS R205 WINTROBI RS P m s s b2
v ' et BiEEA EIA FORR
gEE N
EromREe }4——{ ERoRR ]
- HERESm

*

RAETE -5 YV YROVBEE

Hl: SETH T v A~ == 7/ (Revised Procedural Manual for DAO 2003-30) (2008 4-)
X 1.7.1 PEISS ®EfE 7 v —

2) A7 Y—=27
K1.7.212, LETM7 0t A~=a T VK S<KEIADA Y V== T RN )L—
T T OFIEE T, PEISSTIE, ERBREEEZENMIEINDFH¥E (ECP) Kk
OHKZRBREFENUE SN D1 (ECA) (BT D FENRET ¥ 2 A2 bEE
D%fGe b 724, AEDECP MK N12DECAIZ DV TIEPP N0.2146 &% PP N0.803 THIE
SINTVD, SHIZ, ZNHFEFEMGFTICS U TEMBIZE Y | ECA~DEEIZH
WTHEBSND, MBFEIISOOTEE R N—T L ZNETNCHE3O>DYT I

IS,
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Z 1 Y E AR

v=F B #@zwgi T BB LR ERE B1E
(PPP 727 7 %)
AL FALR— X

®)

HBEE AHEE

ECP:EXRABRBHENETE
AL ECP ThE%EE 4 FH)
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£ 211 ERBEL~=F vy FLOBE - &

Proportion of Population with | FE:VE£EERE 2012 2013 2014 2015 2016
access to safe water 2008
D BIE 82.3% 84% 85% 86% 86.9% 89%
~=7 v Ftt (HED) 86% 88% 91% 93% 95.1%
~=7 v Nt () 82% 96%

Hill . 7 ¢ U B BHZEENE (2011-2016) KM ONE YR XA 75 2013

ERIZER OGNS L5112, v=F v FEOFELELIT 2008 2BV T, EFBEE LY DT
7203 % 1Ko 7223, 2012 FEICB W TCIEER HIES 12 % Bild 2 5E = BN rhbiiz,
~=7 v RO 2012 FEERF 1L 2016 FE HAZZBEICER L CW\WbH Wz b,
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KEBBEIZRWNZTHE LT\ D, BIERERE - BldatX, “b DEFHI" CTHE SN~
= TWEDUSB"EIEER AT T, v =T v Rt L ARREE~OEBRD KO TN D

3) Athoxtii

BAED L Z A, ~=F v RO EFAKEY—ERIL, “5 HEFE"IZIIT 2EER BEEICH
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HAHIBAEFE"ZEE L, v =T v FEORE HT#HEZRTEORAT T URE 645
TERR) OfREHETIMENRH 5,
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Units : LGUs) . ~ =7 & #BkE L FKEHFEAFE (Metropolitan Waterworks and Sewerage
System : MWSS) . K& X (Water Districts : WDs), #1523 = =7 1 (Community-Based
Organizations : CBPs) . & ORI $F3# (Private Operators : POs) (20335, F7z.
MWSS [3BEIC E T KEFEZ RFERICETLL TV L0 T, DKEFEE] Hoh s
ns>ztvbsd,

M 211 01%, 74 VECEKREZ X —OKGIZ R LT D TH D, £, ABEE
MDA FRE Rl A £ 2.1.2 ITHBLT 5,

[ PRESIDENT H Office of the President ]

Iil%ﬁ;“ﬁsﬁ%rﬂl/ Policy Making {24 \l, B - RRERE \l/ NHEE - éﬂ%«é\l/
NEDA DOH DENR DILG DPWH DOF
National Economy and Depart tof Health Department of Environment Department of Interior and Department of Public Works Department of
Development Authority epartment of Hea and Natural Resources Local Government and Highway Finace

| mExkam
B ¢l Regulatory

EMB NWRB
Environmental National Water
Management Bureau Resources Board

Water Providers and
their Regulators
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - ———— ]

1 Regulatory/ Regulatory/ V=S EHE Regulatory I
I Lending ProviderL F7KEHE#E N4 (Originally Provider) 1
X LWUA i MWSS !
| Local Water Utilities A Governr:ent Units Metropolitan Waterworks I
| Administration andSewerage System 1

|
! 1
1 Provider ¢I Provider ¢l Provider ¢ Provider J‘/‘t‘7¢/3$7\l/ Provider 1
: WDs RWSAs BWSAs CBOs POs !
| Water Districts Rural Water Service Barangay Water Community-Based Private Operaters 1
1 Associations Service Associations Organizations (For Metro Manila) 1

1
e e e e e e e e e, e, e, e, e, e, e, e — == = ——— il

HHE : JICA FAZAR
211 74V EVEICBT HKEEE 7 Z— DK
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el A

BER V<=7 v Ftt0 ETAREESE L OBRK

NEDA

F#% % B % )T : National
Economic and Development
Authority

- ERKER 7 ¥ —a G EZEO DRI R

B RES D,

- B S AU PR FT BP0 R Pl & =

&\—j—_éO

- V=T FHOETAEFEFES F- NEDA DR E

TS FTRE D FIFE 7 BB G TR LT b D
THILERD S,

- JICA /iR & [FFRHI BRI L S S FHF (P

ZIL, V= F BE5E D ODA (2L S FAKBEFZER )
/ENEDA (2 1> TFEME S 41, & DFER D 7] 77031
I3,

DOH

f5E48 « Department of Health

- KO KEEELRET D,
- BRSO KR R EREICEEL T EREISND

AR OBIERIC T 7235 R 2 ad, Efid 2,

- V=Zw FHEOAKEK S DOH DIED SKEH S

NEFL22S TIERER0, TDED, v =7 > NEE
(T D KEE= 2 Y > 5% 5 DOH (Z#2MH L
T3,

LWUA

Hh 7 Kk 8 A #E : Local Water
Utilities Administration

- Bl

KEX] (kB KEFEL2E=X) 7T D,
[KIEX ] ~DOMBERZ1T 9,

T Uy LGU Z Dt oo KB ZEE 16T LEHfT
A, EEEOXEEZIT,

WDs

JK3IBX. : Water Districts

- v =7 HAE S O TS HE L S 7o TRE S

EX AL

DENR

BERIRE R - Department of
Environment and Natural
Resources

- BREEVGYLIZBE D D IERE 2 AT 5,
- HIFAKFIFHORESCE=2 1 T %17,
- KL FEE, FAKRUEEENS OHEKE BT T

=2V 7T 5,

- V=T FHDPEET S TR 5 D ik

E/7,DENR /= L 5 FEHEZ e L 221 FUE7e 5 720,

EMB

B 5% 4 B/ : Environmental
Management Bureau

- JKERBE, K&, B BOHRESEIC
- 93 % IS

B9 D BB A2
RET D,

R % EIA @O KGR X B 5L FF A
(environmental compliance certlflcates) EHFATT D,

- V=T PHOFEFES EMB BEREL TU S HEEEA

BEFHE ZIEERL THER L0,

NWRB

BN

Water Resources Board

: National

- IKPRPAFELS
- ENOKKIE SRS DTS 5 KRR FE LR

FROBURZRET D,

B LY, FEZROKIIZLRLFEOHREEZT
50

DILG

W% « HIA4 : Department of
Interior and Local Government

- LGU 285 fid 2 E T/KEFEL ET D,

LGUs

HJ7 BY&K : Local Government
Units

- R IC W T ETIAKEY — B R 2T 5,
- RWSA. BWSA, CBO O/KEF ¥ 5B, XHET 5,

HERE, B, R A T T DR ARk

2o

RWSAs

£ 95 KEA A - Rural Water
Supply Associations

-LGU DL & T DOKEY—EAZITH,

BWSAs

N TR AJKIEARL S Barangay
Water Supply Associations

- LGU Db & T v A~ DAGE S — E X &7 9,
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CBOs

13227 4K EME
Community-Based Organizations

KR 70 K B R 2 A S RVWHIE CREY — B X
179,

DPWH

IANFEEEE - JEKYS - Department
of Public Works and Highway

BEEITIG U, LGU 2k LEATHI R 21T 9,
Vﬁi/ RHDEEZ (regulator) TH S MWSS &
HIEE/TTH S,

MWSS

=7 A BN AKGE R A
Metropolitan Waterworks and
Sewerage System

PERDBEE] : ~ = Z W I\ T T KIE OFE i
CEIEE AT,

BlEDRE - 2ty g R A TE, v=F
v FHRON~=F « g —F—FD | ok FHEs
A, 15895,

Pos

B M ET/KEFZEE - Private
Operators (For Metro Manila)

(=7 v FHEOR~=TF « U3 —F—tk) : v=
7 BB T E P oKEFEEET S,

DOF

#5448 - Department of Finance

ETKEY Y 2 — 2 B T ET D,

V=T BB O FAKEFELE, MECER R
B 6185 X e X tEFHF, ODA FRZHE, #
FEIE Tttty L, BRFIRAFNTF D2 2G1E 295,

* 1 FHEOGIITE R S~ = F > FHAIZ L S L FKEFHED LR MR &R T,

Hl: 70 U e E bkER 7 24— -

m— K< >~ (NEDA, Philippine Water Supply Sector Roadmap 2" Edition)
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(4)

BiAKE—EADME D (1965 4 LLRT)

1878 FAZRtA S Tz~ =T O F/KE Y — B A%, %44 16,000 m3/H @%ﬁﬁf‘%ﬁw\ M
30 F ARRETHH-T-, TDOH%., #HKEIT 1920 £ A K& L (Ipo Dam) DEHFEIC
20 5 m¥H £ THER L. #A7K A F1% 1954 4£12 90 J7 AIC i L7z, 1955 4F, HRELFF il%
L F7KiER (National Waterworks and Sewerage Authorlty) BERNL L. EANE O AKGE ek
BHIED L EbIo, YE BIRE (LGU) 2ERR - EE L T\ B H B OKIESE
IZOWTHEIES T,

Bk 2 Zp I Ak DR L (1965 420~ 5 1986 4 1~ /L = ZABHERFR)

1971 £, FRBUFIZEZE L TFAKERZEEL L, #7212 MWSS 2% E L CE#E B O LT
KEP—ERZHTOETZ, ZLE EHIZ, Vot MITHRICBE SO LT KE
H O LGU O FIZRE Sz,

L2>L, LGU T+ 72 F¥EEE N TX 2o 7o=d, HREUFIE 1973 4125 ETRK
EHEEOHEUEIZRY H L, ZOMERE T, LGU 706 H D FREMSE L7 HER % b
DOt (WD) ZHUR Z L IZF%r L, B F/AKEOES 2 1Thtz, 70, HFKEAMT

(LWUA) #EZEREHFET (NEDA) EEE TR L, REO WD ZHiTIC 3H4E+ 5
Lz, BEOE ULMMIT R EMBHISEHITo7-. LWUA X, EH8ES o T H ifith
{EANE A 72 IR 2 A5 E U 7= %, B AT 72 E o KE SR 31T, ek ST 5 KB PR S At

(Rural Waterworks Development Corporation : RWDC) 23 8E L Jigk DAY, #Eilin, HEFRF
EHZITo72, LorL, REE2TO ETFKEFHED WD ° RWDC [ZHRRNIIBE S/
DT, ZLOFEENMKRE L TLGU OFIZE~T-FETho Tz,

Fio. TORHICIIAKEIROF)E BGR A FHHE T 5 EZRAY MRk O LB FERR S,
1976 fRIZBREERINE A (DENR) 2E NICEZOKERNHES (NWRB) 238X S 072,

W55 HEAL (1986 4E 5 1992 4« #INT % ) BIHERAY)

1986 fEIZBIME & ML > 7277 3 7 R iIE, ML L 7ok & 7 2 — DA D ffiF b & #id7
ML E R ST, D712 RWDC MRS, LWUA 23 5 4B B O Il A FHE T 5
b tieods, £, 1991 HizH)T BiATE (Local Government Code) 723%8A7 4L, My o
ETFAKEFEOEMEN LGU THHZ L #MMEICHE L7z, Ll LGU M BN L7z
MERR%Z H > WD MMRK S o 7272, LWUA O KIE~DRET TR -7 %
FThHo7,

~ =T HEBE EFAEDEEL (1992 4EH 6 1998 4F ¢ T A BERR)
<~ =5 EHEE O LN AEIZ T . MWSS O /K i 25 38 1 X8 T DR B IR E
(ZEEIL TV o 7o, ZKIEME R R 13 30%ICE £ 0 . < O TH/KEFRIE 1 B 16 BRI,
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FEILKRIT 60%LL ETTFAE S —HObFR gic LS R L TR LT, ETAEA
7 T ORISR LAY 7=, MWSS 13 REUF & Offih, thEERF ODA, [FEEE
ZEFERE D b OB 25T TO T MBI 2 BUHC & 0 | FAKIEMERE DILIRSCE Ot
DHICED e o7,

TIEZT, HRBUFIL 1994 480 EERE T AGEREMOBRGT B Lc, 2Ok
FHIIZEERSmM AR (IFC) DZ T H 0 | IREIICEFFEE L MWSS ity
Va VR EESEHSREAGADPRA S, £ AL -2 0sEMEE
ENDHEH, WO 2 HIRIZ /T TREAZXD Z & bIREINT, TO%, BEE LS E
DEfEZ R TITONIZ AL T, £ 213 DX ) ICHERELAECRIC I o Y —
T ABHREENENCEEMHELST,

a by va VERIE, 1997 4F 2 A 21 BICHERE SAv7o, FEEMIMIE 2022 4 T 25
EMThHoTz, (B, arty i a CHIMIL 2008 4512 15 4FAER S, BIfEIX 2037 4 %
Thb,)

#2213 1997 &I MWSS ¢ 8 LI-arvkyia kT

[icp:{S FRHIX
=t ~=7 v FKE=E ~ =T Uk —F—KEX
(Maynilad Water Services, Inc.) (Manila Water Company, Inc.)
oY —37 .| Benpres  Holdings  Corporation | Ayala Corporation (Philippines): 55%
DR & BEFAR | (Philippines):  60% United Utilities (UK): 20%
AR Lyonnaise des Eaux (France): 40% Bechtel Corporation (USA): 15%
Mitsubishi Corporation (Japan): 10%

i KEFEZEDORE(L (20034, HAKEY ¥ —F L)
o R OISR SRE R

1998 FELIMED EFKIE® 7 & —

EFKEE ¥ — Ok E iR T HE0 AL 1998 EBIThN TV AN, LT Lb+
Oy TR R A T IV 2R, il E,. NEDA 13 1998 4E i 2E o REKEFES 2 — iy
(BB 2 #A4%  (Water Regulatory Commission : WRC) D% 2R L7, £7-FEH L
TV, F7o, 2002 FICHRBUF L, HGKEZEE T2 LWUA ORE%L NWRB 12
L7z, ZAUE. LWUA 3HEKEOMBOER & (BHe IRk DR b &) BE DM )7 244
IEHZLEL LD & LD TH D PHERER T, 2010 A I EFEEHEMR IO LWUA IZ/R
SRz, ek, HiJ7 K E O BB HENR S NWEB (28 - 7= 2008 4F, LWUA O EEE I ix NEDA
MBS (MOH) IZABT I N7z, Ziuk, KBV —E AR AL OREFEIZER T 2 M8
ThdLOBEBMOEENTHEETH-T,

~ =T v NthO- A & ZER AT E OB (2005 4)

RECOYFE, 71 ) EEILTY U7 BEAEHRIC K DRAIBELZICREDIL, 74
t/«/ikkw_ﬁbfﬁ$@_i?%%@hkov:7y%ﬁiMW$ﬁ%m1m
72900 5 5K RAAVDMAMERED 9 H 0%% 2t v g VEICESE 5 kT T-



Z a4 VB AAEFE

v =F BB M L Ak E B B R B E
(PPP .1 7 5 ) )
Z 7oA TR~ P BRI 3L FAhBE S & —DBE

()

O, ZOWERGEHEICE YD ZRRMBEALZBRO LN, 2ty v a VR TIIARLS)
W20 UC ETFAERME 2 3% 5 54540 (Currency Exchange Rate Adjustment : CERA) 73 %
STEMZDE I 12X OREFEEWINTE DI EORIT o Tz, SHIT, ~=T HHE
Tl =—=a BRI L 518K THUKFTREEDS 40%[K T L, BHeNABD B~ =F > K
DMBEH BN TS 20T T2,

ZOXRYIEROR, ~ =T U —F—thb~v=F v Fthi% 1998 4 3 ATk O I

T2 MWSS IZBERE L7, L2xL. MWSS T/l =—=g R E2a vy a xTRED
BETHUTREIBEHEOBRIARTHL EEEL, DT MREOREE LT LED 6
oz,

~=7 v MEOMBRWITENT 5~ Tho7, 1996 FIZ 1 K KL 26 XY Tholz
L — R B0 XY F TEEE L7z 2000 FERIFAT, [FFEORE FRFIL 27 8~V £ T
DATE, TD XD Rk LWVINTRFEREIC LV ~ =T v Fthi3A v 7 7 OB % +531247
23, 57.4% & ATV 2 1997 AE O HEIK 31X 2000 4212 67% % TRk L 7=,

2002 4= 1 H . MWSS [Z1Ek D CERA (ZIBINT 2 2 X ZZ B i #E O {154 7+ (Foreign Currency
Differential Adjustment : FCDA) OB AZKR L7z, ZiiE, CERA L I[AIERIZ, &2 EhIC
Lo (38 2KEx—V—iclzg (@) T2 Thsd, L, v=
T v FOMBIRDUEEEIZ FCDA TIXEE SN R2WIEEE(E L TH Y  FiZiT=a ey v
3T A= DHINEEIL L LT3y v a v 7 ¢ —1F 2004 4AER DO} 7T 100
Eo AN eyt

2005 FF 4 H REARRICL VP —EARBEZBITTERLI RoTle~v =T v NI A,
FOEROFEEZIY RDT- MWSS, v =7 > RiEOMBHEEFE, K OWEE & O34 (Debt
Capital and Restructuring Agreement : DCRA)ICE 4, L, StEHAEFHi & 2 BAtA L7-, DCRA
OBERFRICET HREIL, RITKEENSOTEY BOREN G OWHE, K OVEE (Benpres
Holdings #1:£53 59.0% D 22) %23 i v Ik b LTz,

F7-. DCRADFE 224 FETIE, ~=TF v NEOKETH LA« F—7 | ROMEHES
MOARZSRMEE LT, MWSS IZv =T v FERAD 83.97%D51%, XL, B ALz
U8 =~ T DR 2780 T, 2005 49 A, MWSS OEZEHRIZT, v=7
v RAEOFEG AFLIC X 2 PRG3R S vz,

v =7 v FHOFERE(LE 2007 4£0D DMWC 42 F TORFEE A G 2> 5 O LA

2006 ., v =7 v FHOFERE(LAILDZIZ DMCI Holdings (DMCI #1) & Metro Pacific
Investments Corporation (MPIC %) 73 50% 9 > H & L T Z 4172 DMCI-MPIC Water
Company (DMWC 1) iZ, MWSS & (HERIZEH5 D) ZT: - 5152224 (Assignment and Assumption
Agreement) ZfifE L, v =7 v N2 DCRA EOEH 2K L, SAEEAFE O B
HAEHWE LT ESEEZITO 2 & 24 Lz, BIfE DMWC #Li% 45%% DMCI tL(Z, 55%
% MPIC IR STV D,
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v = F BB X | FoKE B B E V-7
(PPP 7 27 FH3%) 3
A FALR— REHBIZ BT 5 L TAE €D 5 —DFFE

(8)

2.14

AFLOFER, 2007 4 1 A2 DMWC #1340 503.9 | 7Kk RV T~=F v RO Hi7=
kE Lol (=T v FHEORBITHERAD 83.79%% . DMWC 0 EWEL-72),

2007 /- 8 A, v=7 v Nt EHEEE & OMIZ T, v— 2 OHRIHREIZEET 532K
(Prepayment and Settlement Agreement : PSA) 23 47z, PSA I LiE, ~=F v Fihix
DALHAEGTEEZRAT HI2H720 | 2061 HHK RV & 12487 4 VBV LA
RETHLERSHY . X, 1754 B 7 4 VEC VI LD E 0B A% THFAEERS
ERETOIMNENRD ST,

HroE—Fth, v=T7 v FMUIETOABEDORE LEREZK X, 2013FETTESN
TSR ARG O BRENIHA L 72,

HAL D~ =T v Rit~DOHE (2012 4F)

2012 4% 12 A, AAROREH: - AT~ =T v REEORK 20%% WG4 25 L &K LT,
BOBEIC L D &, ZTOHGIBITA 400 B (200 f5RY) D & ThHD,

¥ 2121~ =F v RthCEbLL 2 FE COERMKELEMT L, /-, K21312+
=7 v FtOSHEEZ RT,

| |
2012 2013

On 27 December
2012, Marubeni
Corporation
published itwill
purchase 20% of
the Maynilad's
shares.

H  JICA T
212 ~=9 v FtizBb 3 T HkEFE

74V EVEIZBITSKEZ Z—DfiR

KEH 212 itk 72X o2, 74V EVEICIEEL O BKEFEEENRBY . T
1% 5,000 F£721% 6,000 126 K5, &7 F—RRERIET DA HI 3 - THvian
7%, ETFAKEOEMIRDLIC OV TEETE 2HEHERILRV, 2 E T LWUA, N
B4 (DILG). #at/E (NSO) 2MEBNZIHFERI 2 AR L TWDHR, BEOH W CHll
ERD D, K213 1%, TOX IR TH Y 2N OPEAFOEEE b & ICHERN E & iz
FEERN O KGEEERRILTH 5, M THEH STV 25 L~V OFRIEIXER 2.1.4 12T,
2131285 &, 7 ¢ U EETIL 2005 FFORE R TH 80%D A % BNAXZRKEY —E
Az R L TWDIRIICH D23, BB DKE S » bV —27 2 LT\ 5 D% 45% T
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2B
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b5,

of Small Town Water Supply”iZ L % & |
W) ZETHY EERTAKEZFI LTV D AL 50%FEE D Alh
WEFICLD & WSP D < 1T 24 Brilfa/K 2R L TR b TRAK b LN
U e EHOKBEERE

ITRTIEFE R

i EDORBICH

2008 “F1Z DILG 723583 L 7= /N K IE O 35 3£ A 15 2" Benchmarking Performance
(T & A LD WSP X TIZE DENOEERD 60%F:

EMER D5, £z, [
Enb, T4

ACCESS TO FORMAL WATER SERVICE: 80%

INFORMAL ACCESS: 20%

LEVEL 2: 10%

LEVEL 1: 25%

WDs: 20%

POs: LGUs&CBOs:

5% 20%

LGUs&CBOs: 35%

Private wells, tanked or
vended water supply, etc.:
20%

M . 74 Ve EEKERE S X — -
UM Meeting Infrastructure Challenges”

(TH4R,

“Service Level’DEF : & 2.1.3 &M

2.1.3

74 U EVEIZ

o — R~ >~ (NEDA, Philippine Water Supply Sector Roadmap 2™ Edition)
2005 47)

BiF 5 EAKEY—EZ20OERIRE

#£214 74V EVERBITAEAEIF—ERLNILOER

Level Definition Description

Level 1 Point source A protected well or a developed spring with an outlet but
without a distribution system as it is generally adaptable for
rural areas where the houses are thinly scattered serving an
average of 15 households with people having to fetch water
from up to 250 m distance.

Level 2 Communal faucet | A piped system with communal or public faucets usually

system or stand post | serving 4-6 households within 25 m distance

Level 3 Waterworks system A fully reticulated system with individual house connections

based on a daily water demand of more than 100 L/person
Higl : ” NEDA Board Resolution No. 12, Series of 1995”
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2.2

22.1

~ =T EERBICBIT B ET/KER 7 ¥ — DMk A
EROKE S

MWSS £ Dt v a 3 (Concession Agreement : CA) (2L 5E, 2k yia
271X, MWSS WIZERE S 417z B R KEFEE PR (Regulatory Office : RO) DEGE FiZ
HYV,.RODEEHIIa Yy varxTnEh)artyv a7 o—THHbIS, ROIZ
(TEATRE AT, BB AT, MBS AR., WEEAHO 4 SOMMILRY . ZOEBEN
KT D arvbyya UBRICESKHiartyyaxT0OE=ZY 7 2) BHERE.
3) Aty a RTITKT HHIN - MBICIR DA, 4) Y — B AKHEITHR D FEHEDRRE
5) BHEmECAMEREZ XIET B2y v NEORE - B, mRETHD, -
72U, ETF/KEICARD Y - IESEIZ OV TIEL RO TidZe <. DENR X° DOH 72 & BUifk
BIWEEEL T 5,

4 2.2.1 12~ =7 HHBEIC 31T 2 il BRI A & T,

Works and Highway
(DPWH)

Environment and Natural

Department of Department of Public
Resources(DENR)

Department of
Health(DOH)

A 4

Metropolitan Water works and Seerage
System (MWSS)

Board of Trustee

v

Regulatory Office

[ Pollution Control Standards ] [ Prices, Service Standards ] { Drinking Water Quality ]

\ 4
Concessionaires [€

>
>
Concession Agreement

H# : JICA AR
X221 ~=7EHBIZBIT 5 ETAEEZEDH ERZED

RIT, CAITHES L v =7 W= FTAKEFEEDOEmIKH Z M 2221258 T, ~=F v F
X, 2ty v ax7 e LTy=7 gHiEEHIXIZIIT 5 L TKE— B X Offk: &k
GOFER - AT IR D, £DO—J7T MWSS ~Dartyiar7 4 —DKH
WEBEZREE LN TN D,
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/ Metropolitan Water works and Seerage\
System (MWSS)

Board of Trustee

\ 4

Regulatory Office
A\ 4

3
[ Concession Right ] [ Concession Fee ]
A 4
[ Concessionaires ]
N

Concession Agreement

Water Charge

Service of Water Supply
and Sewerage

Customers
HiBh @ JICA Fi#E

X 222 <=7 5HE_ETKEDEHEER
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HIE REFEOHRE

31 ERT/KEEE

311 TAREFEOME
BRETAKELE LT, 2 000IEOFELIRE LI, 120k, ~UFFH)IEEk, 95 1o
I, ~ U ZANFIETH D, K 3.LLICATHA K QMBS T KE F2E DO RG22 7~ 7,
~ U XL, 7Y CHOIAEICALE LTV D, < U X IO 2T 5.2 Fi
TikR%, —J, ~ U 74T~ =7 5s@MEOEIHTchr hrAn o (6
ME L TWD, v U T AJNFRIEOME X, 538 Tk~ %, BT KEFEOMELFK 3.1.1
\ZRT,

e

Imags i ero metnex
Hig . JICAFHA (Google Earth Pro % 3\ 7ERR)
311 AFEROELE T KEEEDIRUIEK

|
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# 311 ELETKEFEDOHE
- rap ey # EE (20374)
L e < V%I =V T4 5k
TR DAL E A 3 i 1
A M A (ha) 3.3 55
B R KB K& (m3/ H) 56,000 151,000
T4 TKAVER 51k TR UETL PG TE
AR VAL Ik FOEE Rk
ST H e 752 SB
SHE kS HusG (ha) 831 2,619
RILPNE 294,000 846,000
ik <UxF)I| (7 ar3) < UFF)N (T arl)
B BHHI & JERHI T BHHI T FEREI ik
(mm) (m) (m) (m) (m)
200 930 775 1,450 3,590
250 312 45 1615 3,080
300 1,363 350 2,350 3,095
350 884 240 170 1,490
400 2437 650 2,165 3,705
450 830 40 ; 70
500 195 95 1,745 4,460
600 216 130 645 1,540
R 00 - s 5 e
n ,
(B 3T 900 1513 1,138 ; 1,380
1000 ) 552 365 1,190
1100 ; 2,605 650 2,990
1200 ; 656 630 3,105
1350 } } ; 1335
1500 - ; - -
1650 - - ; -
1800 } } } 550
1900 } - - -
2000 - ; - -
2100 - ; - 60
it 9,011 8,092 12,990 36,110
&3t 17,103 49,100
e < U7 )1 Fi sk <74 Fiisk
(FFav3) (FFvar1)
< R—) - 1
v i B - 6
7 Hii SR i 6
T ; 13
i < U7 )1 Fi i < UZF )i
(FFar3) (FFval)
<AL 216 612
JEAE Jii 5% 60 128

H : JICA SHA
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312 HEEEMEHE

2 ODFED I H, MWSS OIFEIZLD | ~ U FFOKESENREDOREL ST
WhHTS, = U F PR OFEEZEL L Lz, RUL, ~UXH)igz A4 5~=7
U4 — =Tk, BRI FAKEEMEIT> T D, Lo T, v=7 v RthizB W ThH,
~ U X FNIRICE T 2 TAKEFEICRQUCETTLH2LERNH D, 2017 F0 5 2021
FETOMMICTITKEFELITH) 2 & &L LT,

—J7. = U Z IR O Gk iX, 92,620 ha, EIERITR A9 kmIc ks, ~U T
ANPEIR D FAEF T, BENHEARE WD, 2 HIICHEEL 5 CTEET L 2
Ll LT, 1A ZEIR, 2019405 2024 4F, 55 2 WA 34 1T, 2024 FE D 2028 4F &
L7z,

313 EEEBOHEMH

TAKGERE DOEERIL, NG O & E I HiE O & IT XAy L, & 3.1.2 1T,
BV O E F LR, TR O/RRIL, HHuEek, TARTHE, Bl - BT,
LNEE TF, ROMAFROE#R G E Lz, —F, BEEXOERIL, B Tk
K 2B, FEBRAI TIRIC X 2B IRBGEE, Ko T hisk. ~ o — /L K ONESE sk o
B ait LUz, v U ko FEE L, K 162N (KW 72{E~Y), v 7F
JIRER DO FFEE T, K503 EM (K 223FE~Y) ThHoDH, FEEIZIT, Wi 5. ¥
M P, 2T 07— A ARG, SR, &, K=aIy b
AV NFy—2, TOMBILEEALTND,

#3.12 EBATAEEEOHMATEE

\ VEZTI =V S
o @@ | @5on | @Fm | @5 RH

- A s

- BATEHE
TAKALER S 3,957 1,751 9,459 4,185 - BRI - ERLE
- BB TE

- MAFEOHER

- UG (BN TR)
- EIERGEE GERRITR)
Ry 4,778 2,114 17,356 7,657 | - = dh— Lo

- JEAE RS DR

- Ry TSRO

- Wofi L5

- W BREY T A

- arYAT 4T —ER
- RS

%;g 7,453 3,298 23,515 10,428 | - FEEH

- - APANEERL (VAT)

- BABL

- A

- AIY PAV N F XY

BF

T

16,188 7,163 50,330 22,270

HUR ; JICA SRA
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(PPP .1 > 7 FE3#)

FrA TR~ BRBEDPE

3.2 fhowRel B ARMIOH S

3.21 PPPIZx9 % JICA D5

3.2.2

3.2.3

PPP D FEARN L& ST & LTk, BiFE EEICE T 2 Froin a8 8 & RRFR Iz L -
TREBEEDOSNMPEENOVLETHDH, LI ZEThbHZIEL, ODA 721 TERT
XHHLOTEHZRL, REGEDOSMZL > TIVRLIEFERSINDHLDOTHD, £72, ODA
& RMMEZE L O, & EEORREIZE > TARARZREDTH D,

Zivd z, JCA @ PPP IZxI¥ 2 KA #CIE, & EE, REMEELD JICA 2
win-win-win OBRIC72 5 Z L A2 HIEL TEB Y, ZDO7OICRFMEE, R RrA L
O RL L, & EEICKE T 5 REEEODRN - 2hRI 7 TEEERBE 2 5 0H - X%
THILELEEAE—REER-TITBI 750 THD,

JICAND DA RERE &

v =Ty FZE s THRHEBZ LD NCAND DRRE/R EAfEFIEIL2EH 5,
—Ol%, B EHOBUFIZE LT b s TR, b5 2k, @ EETORE T vy
=7 heFEmLED ETLRMEZ Z—I&T 605 IPSIF) TH D, JICAIX, ~v=7
v FHBMEESRM AR5 2 & 2Rt & LT, BEIUKYIEEZIC PSIF, T ESE
IR E, ZREBRE LT 5,

TuYxr FOIEEMHEICEE LT, EFEN 1) MEIIZFEITETHY ., 2) b
EERITIT X LB SR 22 R 2 b2 b D &L L TIUCAN L DB EVE L L,
3) HIZUEKE DR - #hSBICHIT 2 2 LA IS LD 5 A2, JICA O PSIF A3
HWHAREE Z X bD,

ICA NUEREAT 5 R LR DFEDIERE L, LT THD,

1) & EEOBERHAN, makomn b RERRFICESGTLHILEHETLO,

2) BEEOE D WVITBIFBEREEIC L. boniEEnbzl L TEEINS D
D,

3) JNCADHT AV PRI, HRE~DEENRZE L INDHD,

B TAKEFEL, EREFEHET I EEZOND, Lo T, ¥v=7 v KX JICA
~AEROMEGEZEFHET L2 LN EZ X bND, ZO8%HE, MWSS il L CTEf 2%
J5. HDWE, LBP 72 EOBUF R ZE L CEMN AT 20N ERH DL, v =T v R
AN REZIT D Z LN TER, FAREFEEINEMEICE S720, ~=T v ROl
BREEZWET DR E D EZ 2 bNDE L HIT, FKREEMOMRENTREE 725,

PSIF D LB
AT, 2R T A MEIUKEIIREFEEICHB VT, PSIF Offt 5% JICA ~EFH4 % = &L 3LL
TOHHENSMELEZ D,
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3.24
()

> BEIUKHIEEFEEOE AR IRR L, RESMERE O OE (12.3%) %6, BAOCE
AaA b (143%) % FlEb, FIZ, TOIRRITEEED 7 4 VAL 1A (PL) &
av—vy/b- 1A (CL) OFEIZHEETHY . ZOEEITBFREATOTHING
Tl 2R H 5, PLEB IO CLED 1%L 5 &, IRRIT 9.7%ITIK T 5,

> RVWEARIRR X, RONTZAKIRZIEHAT 572012 PLETEASLETH Y . PL HIE
DI=DICRKERERBETNMLEL D20 THD, PLEERN~=F v Fthich 72
S ERRIT/NE W,

> EENUKHIE AR L. 20 10 ER TN 2 KFEZmE T D720l E T
Teo LU, KIEBIFICEEZFi-D MWSS 235 S 7o KRBT 4 FEf L C & 7-
AU, EBIUKHIR A Z RS E 2 Z L30T L RETII RN -7 B %
b, EITRR->TWD,

> EEUKENEEREIL. H070KEITO 2 ENREESIIZRO LTV DD E DD
RThHsH, LL, EEICIIEESMEEO o — 2 2 WG58 I B2 41k
DXy v 7TNHY ., FOXv v FIXIERL TN U RN RKEN,

> I, BERUKEREE D T EE Y B S RV ATREMRIKAR L LTH Y | FED
FRAAEIE LTy, BRHENFICEDOTESAREET L5 —ANEZLLN
Z—:)O

> PSIF X, ZOXx v 72 b0 LT, VA7 2B T 550 L LTH
FFE&N %, PSIF L Base Case DA, EA IRR L 21.7%I2E SN D,

> JICA Oflipi7ey=r NI, 7uayzy Fo@ehFEHEO- DIz, Eefhh
LEbE, L THEIND Z ENEE LU,

JICA DEAiHS17m Y =7 b

B2 DR

MUK IR 3 R OV KB S A 01 - ZhIRMIC IR T 5 7212, JICA DI
Bh7aeyzs FEHBE L CERFET LI ENEZOND, FHERH T, SO
BN AR — 22t 592 Z ENARETH D, BT, BEEMEOIRE. Ao H O
EEDOZ T A, B - RO G2 ER"H 0, ZNHIXRMME% - eoxRICE
S THHDORE FERE. Mk - HEOLE, BEORNN EFIIET 26D TH D,
INHIZEY, MUKHRSE, FAREFE, Li2d~v=7 v FiEaRoRESE Ik
Mo EEZLND, FRE LIRSS PSIF OB OEATE AR T 258, Bl
7aYxZ MZOWTH, JICANLHENIEELEZ BND,

JICA DARMNATRER 3B & L TIIBL I A B 2 b b,

> BUKMWEOBE, FRCBEAXZIROH D, EEL REBEIC X DKEER (2
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)

Y]
2)

3)

4)

R A ISR HIBIC Bk 5 B2 b hub,)

> TUKIERS IR (FKMERS S~ = 7 i HRIE P M X CA %N Lt & OME 5
B, BEGEOYWERRDHND,)

> AWATAKEOKEERE (B GG KOFEIS (CSO), AARIZZ DT
BT 7R & HF 2 R LT 5,)

HEINOKHITR - BlKMSGEITIRD IR T 0 7T LORRE
ECEFIEXESTO B, FRZ, v~ =T v R bR IZED fLA T 5 BEIK
HIT (R OBEKEOSE) FEICHOWT, BAEOHEINAZTEHN LT PSIF OZ21R %2 L0 &
DHEDIZEBEZONAIIRT 0 T L%, LTFTOXDIZRET D,

LR~ =T EEBE TR X BEINOK IR - Bk E R
Wi 12 » A

HiY -

~ =7 HHREE P X O T AT O b R O FREI S B ICE N 5 729, R Tk
BHREZES L CWD~Y=T v FTxr U, BEIUKEIR & B KRE S E 2 6R D Fe s B 3 55
ETDHHEIN U EBIRT S,

NZ

a ImAKFRA, IRARHHIE 1 TAR D 3

T EHORER & IR MR OBUR 2 B FE 2 AR O FEREAS], EmSE, FHT 55
M. B OB IERE A TEEICOWT, KRN FiEE~=T v NIZREL., LER
Bt « 7 oo w2BinT 5, o, IRAKRHE O FERARS] & HiE TIESHFIEIC N T, Bl
WOMBERZIE L7295 2 TEY BWTREORZLHN - /v voBilinetr o, Hif -
I UNTDOBIRIC BT - T, FFEDRKT vy 7 ZxtRE LM vy NEEEITI,

b. A — 5 —& B K OSBRI AR D S8R

ERta L[ARIC, BIMORBER 2R L7129 2 T, A—Z —OfksE, FHFik A
— A =D B EHEEI E TORMEBI TR E 2OV T, WBEOHI - /vy
AR %

C.BKMEE=2 VU v 7Y AT LAD &SR D K

B KA D K A B B o0 BRI R RN EISOKHINBIC 2V R T 5 2 L ik E 2. BEhEE
L fE > 27 2 (Supervisory Control and Data Acquisition : SCADA) D FH] &3 AIZLR S /
N DBEREIT), v~ =T v RfX SCADA D XA vy NEXEZEMBL THDHHLODOR
FEHPEAIZE S TWRNZ Enb, BAIZH T - TR L TS EZ R L7 9
R T, VAT LOFENMLE R ET &2 ST D,



Za Ve SR

v = BEBBIIH X | Tk AR R R RBIE
PPP 1> 7 FEE)
Z A T L R— P BEEHEDHE

d. SKEIZTROELKHEREEELZ 1) 72 388

~ =7 BARE T HEECBK R E HARKENRA LT VW TH D Z Enh | ESED
TRBR & HAT 2 TE L, B OMEL « R R, EEik ORI H e & FEIZTROEL
IKRREEEZ T T2l - 2 O OBEEEIT S, Bl - /U OBEORKRE LT, <
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oL 7 A — - - 7 A

HA Hifi7 yZA JFAA| JTAB | FTAC &D7‘b)
=) PCU 15 50 (c) (c) (c)
RE@ °C |57 3 3 3 3 3
pH mg/L 6.5-8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-9.0
e % satn 70 70 70 60 40
(B M) mg/L 5.0 5.0 5.0 5.0 3.0

A =2 B <R

?z%éiifkj;§§§zgg mg/L ! 5 5 7(10) 7(15)
EESUIL L= mg/L 25 50 ) (9) (h)
BIEFEIREY mg/L 500(i) 1000(i) - - 1000(i)
F & A (MBAS) mg/L nil 0.2(0.5) 0.3(0.5) 0.5 -
ik mg/L nil 1 1 2 5
=F#E (HREHED mg/L 1.0 10 nr 10(j) -
U (U FEER) mg/L nil 0.1(k) 0.2(k) 0.4(k) -
7z )=V mg/L nil 0.02 0,005(1) 0.002(1) -
KIGEERE MPM/100mL 50(m) 1,000(m) | 1,000(m) | 5,000(m) -
FEAEME RIS B A MPM/100mL 20(m) 100(m) 200(m) -
Sl ¢ R 4)) mg/L 250 250 - 350
Eid] mg/L 1.0 1.0 0.05(0)
(@) FRICHBIDRWIRY ERFHEZ RS, FEIMNORTIE, mkﬁ%r#

(b) ¥EMHME LT, SARDREAMEIZI8Z#EE L TiEe b+, IEEIE8L+%, AU, 0.75mg/L
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(d) 8 A OFERRE I U CHANOIRE LA, IRE LA OWE
Dz o TRl I 2 H KB OSEEIED B HIET 5,

(&) RKEY 7Y v ZIXFRT 9 RN S Pl & 3 5,

() 30%L4_E DT AT

(g) 30 mg/LLL EDHENNEA "]

(h) 60 mg/LLA D hniE A~ Ay

() BAROPERENS N LY bEWEAITEA S22y, BRRREHBEZ -2 571 v &35,

() WA F 7Tkl & RS e b K8k 25

KM EiFkcERASND L&,V & LTOY BRI IR IX 1) C0.05mg/L )k T0.1mg/L
R LTI B0,

) ABOBNWEIFRICEEEZEXDRETH T b0

(m) 3% AMICKRIGHEAEY Tl b RiAD D B DD KMFEHE LR L, RFHOMIcShD 7o
20/N—F > MEIFHISMEZEE L TER o R0,

(n) Chanoschanos & UMiL DL FR oD BEFR#IG & L T

(0) HEFRARNZ 63 % B

nil B & 2NTARHR B R O\BEAF O EE(E TITIE T & 72V i

—BURTIEIARELEZOND

nr - HESEAE 23 G S TR

i, IBE LTV AKIRERTLy A RIC

Hi#t : DENR 45 1990 — 34 5 dUEKFIH R OKEEHEDO WE 5 68 Hi KL 1 69 Hi,
AT 3 =

1997 NPCC
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Z Y BT

v = 5 BB X | A BB EE A 5 &
(PPP 1 > 7 F ) .
F A FA L — BETHAEEED T ¢ =LY 7 FE

#5.1.19 WKBRICB T 265 - FERYWEOKEEE (AREE)

EHH Bify | 75AAA | V9RAA | 5AB | 25AC | 252DV

% (i) mg/L 0.05 0.05 0.05 0.05 0.01
7R3 7 A (i) mg/L 0.01 0.01 0.01 0.01 0.05
A=) mg/L 0.05 0.05 0.05 0.05
VT ALED mg/L 0.05 0.05 0.05 0.05
il (i) mg/L 0.05 0.05 0.05 0.05
KKER (i) mg/L 0.002 0.002 0.002 0.002 0.002
R VR mg/L nil il nil il il
TIRY v mg/L 0.001 0.001
DDT mg/L 0.05 0.05
FALRY v mg/L 0.001 0.001
~TH T mg/L nil nil
AN mg/L 0.004 0.004
FEY T mg/L 0.005 0.005
A bFFxFrm | mgll 0.10 0.10
7 anF mg/L 0.003 0.003
R mg/L nil nil
PCB mg/L 0.001 0.001
VeSS
1L G AMeit & BFRILRALKFZOHSIEIL, BEMETRT, SY UL a9k Ty

%% B VFUL v, = Bl RO FT VT AIONTEEIN

2. 1;’*0»% 1355.13.3%8 R

HiL : DENR 545 1990 — 34 5 S EKFIH R OKERAEDOWE 4 68 #i Mk N 69 fi. 1997 NPCC
JRAIE 3 5

3)  HEKALHUE
PEAKHEHEI X, 2 5.1.20, & 5.1.20 I3 T & H1TKIEKD H 7 =V —HIlIZ DENR 3%

ELTWD,
£ 5120 HOKE®: % - AEWE (BEICK L TRKTEME
o v | ATV | ATEY—I _ =
G B | yoxaa | (792A.B| s92cC 7S7CX 737;
R SA) R 1* SB)

=3 mg/L ®) 0.1 0.2 0.5 0.5
BRI A mg/L ®) 0.02 0.05 0.1 0.2
VA=IA mg/L ®) 0.05 0.1 0.2 0.5
A7 v mg/L ®) 0.1 0.2 0.2 )
kil mg/L ® 0.1 0.3 0.5 -
KR mg/L ®) 0.005 0.005 0.005 0.01
PCB mg/L ®) 0.003 0.003 0.003 -
FILLT LT E R | mgll ®) 1.0 1.0 1.0 -
(@) FFICHBH DR R Y X2 R~ L, 2 atim LTI b2,
(b) FARLDY, FHIFTEHEIDOHKIFEEIEEIFRO e,

Hidh . DENR 44556 1990 - 35 &
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Z 1 VU E AT

v = BB T A BB EEE A #5 &
(PPP 1 > 7 > E %) )
S it el BHTHhEEED T 1 — P 7 B

7% 5.1.21 HEKEEEBFIN FE I oI5EmE
(FRFEAKIB T TV —1 RO P ONTFEAIRZ T 2 C)

27 7 A SD
PRAEAKIK YK KR &U}:ﬁﬁ DR
NI RX—=F B H7IY— | A7) —
| 1 77 A 77 R 7T R 77 A
(ZFRAAA | (ZTFRA, cH D sC AL
EOSA) | BRUISB)
= PCU ®) 100 150© - -
hES °C |4 ®) 3 3 3 3 3
pH ®) 6.0-9.0 6.5-9.0 | 6.0-90 | 6.0-9.0 5.0-9.0
(bR ER R ER & mg/L ®) 60 100 200 200 200
TEBPE B (1-HRRT) | mo/L ®) 0.3 0.5 - - -
A W) B E SR R B | mol/L ®
(5-days, 20°C) 30 50 120 100 120
R E R mg/L ®) 50 70 150 150 @
RIRFETRE W) mg/L ®) 1,000 - 1,500® - -
REiEMEA] (MBAS) | mg/L ®) 2.0 5.0 - 10 -
sy mg/L ® 5.0 5.0 - 10 15
7z /) —/VH mg/L ®) 0.05 0.1 - 0.57 1.0
NI MPN/10 ® 3,000 10,000 @ - -
OmL
(@) FRZEB O, 2 TORIBRIEIL 90%IH CTFHUGT 5, $EHENZDREAKGEDE=4Y 7 & HEfT
ARV EAIND, ZOLHAETRITIUEL, RKRENFIC—EBE L U3 bRWEEZ RS,
(b) TARLD, FLIFTH»OOHKITEEILEITFEO b,
() PEKIZ L o T, IBABRDOIDOZAKIZHF B AR E v
(d) 30 mg/L % # % % OHEANEA AT (#40)
(e)BERDNEED 1= 8 D A O K UEIR O E .t O3 T 1,500mg/L, #r LW 3T 1,000mg/L %
KRB E T2,
H ADBWELITRICEEL 52 5BETH > IR LW
(Q)BE KD AERER K & RO 7= DI S D356 AR E#EE 500 MPN/100mL A & 32,

ti#h : DENRA T 1990 - 35 5

2) TARALER i E% (2 B o B R AT
TAKREFELBBTHICHTY . BEBEBRIESICHESTFRATELEILERD
b, — A7 EREEICES T DR A 2 3R 5.1.22 [T~ T,
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BEB5E
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H%£(ERC)

FNFXF—EHEH (ERC) A RT7A4 1T
HAOXHEL ORI OBRIZIZERC D O
AEEIEE (COC) A L

#5122 TAKEFZHILELRBEREZ RIS
R
WHIRFERAT s TR T | g
e I#ﬁﬁ%ﬁ% ﬁ%% %HE;‘I“F $: J2:]
Al | R
BREEE AW |DENR-BREZHFB | 74 VE VEREEBREE L X T 4
= (DENR—EMB) (PD1586)
AR AT A& JR OB F & | U EEH EKoMH(RDL067)
(NWRB)
BRMIEERFF R | DENR-#1 5 ZR AR | 7« U B U ZRARIE (PD 705)ICKS X BIR .
D) RER O]
cat oYk | 74V Eraaty | aat oY EEERT DHEOFF A (RA8048) .
BREF Al > KRS (PCA)
LLDA 732 Z 7B AR | LLDA FEERKIENICB W TIE, & TOMH o | o
(LLDA) M DEEFETIC LLDA &GRS M E
TERGFFAT, BESE | #1097 BIA1K (LGU) SEHUB RIS Uiz B e 3l m
LR = e
Dk
1t A RIE A TR —EFR F | ) LEBIEE(RA 9136 or EPIRA) X U=

ST HIFE AT ~ =7 HHEER R | RmE .
(MMDA)
VxRl —4 | mXAXF R & | STP NTOY =R b —F OREME A
JiNEi ) B%(ERC) (PA 9136)
DENR VIR —HERET HETOMBITRK
HLIE D JE Hi 7S 2485 (RA 8749) °
e EF AT Z 7B, | BEHUKORA T 2 FHITHEHF A 2 BT
DENR- B¢ 5 % FR /5 | % (RA9275), HEHFFRTOARIHRIL 3 48
(v=7 BHE & 72 .
TEHIIE IV-A)
(ALBREE DO FTIC &
2)
fal R AEE | DENR-BR L E B | G & RBAET 2 FEEIILRY LS O
ID (DENR-EMB) ID N EE(RABIBY). ~ =T v Nk 12fE M
FEMORERRED LN TEY . BRI y
HH OB IEW A RETH D,
15T JERHEIZAKE (FPA) | VBV A MR~ O BRI A7 5 BRI &R .
DS
Hot=%"V | DENR-BREEH B | #FFBBOFEZIIACT=4 ) > 7Hfik
NS (DENR-EMB) EORBREBEMN T O TS ( DAO .
2003-27, DAO N0.1992-26 )
T O 3k 3 GE B A | FRIC STP MR O ERERE R
(DPWH)
HET — X T4 Ukl - | HIERIC X B B A ETICHMRE L 7 W BR O R
B % & | Wabt .
(PHILVOCS)
HET —# T4 VEVRBRL | BESERGT — X OINE .
JT(PAGASA)

Hidh : JICA FHER
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Z Y BT
v = F BB TG HIX | kB B A ES5E

(PPP 1 7 Z E %) .
Z A T R— B TFAREEED T ¢ =Y 7 FHE

() ke

1990 AR T /KB FEHED UE (DENRATELAT S No. 34) K OHEKFEHEDO UE (DENR 1T
B No. 35) 2354 iz, 20104F 3 AICiE, ~ =T E~OHKIEHECRI L T,
PERINEKIBO BT TV — 1T STV 5 A SC IR A T, R/ 2 5 ]
SN2 7ASBIZTHIEMNDENR L WHES I, 77 A SB, hFEKiks 7%
SC. KUK Y T A SC DHPARFFAEMREE ., & 5323 1T 7, BATIEICBWT,
FRART BRI N O /KB L, AREKIk 2 7 2 SC & L CTHB I T 5D,

#5.123 A7 3V —RloPEkER (DAO 35)

B DR
HH o Ve BRI PaREK
(Z 7 X SB) (Z 7 Z&SC) (7 7 A SC)
thE 100 PCU - 150 PCU
FIFIRE EA(°C) 3 3 3
pH 6.0-9.0 6.0-9.0 6.5-9.0
LRI R Zsk & (COD) 60 mg/L 200 mg/L 100 mg/L
TR R ERE (BOD) 30 mg/L 100 mg/L 50 mg/L
WIREYEIRE (TSS) 50 mg/L 150 mg/L 70 mg/L
KIBERE# (100 mL 1) 3,000 MPN 10,000 MPN

f§% : PCUXA4&-2/ 3V R A — 1%KL, MPN iﬁiﬁ@&%%&ff
WEEAKIE, EARESCBUKIE LI/ O BRI THEDFRIH SN AHE. Ik, w7z E

DRI EE DK 2 97,

Laha,
Hill : DENR, 1990 4£

o, BUERPKRAERZ RETEIZ bH Y . Bk

T D 5

SRR ST DN/ NN, Bk L LTIIWNBEEKRTH S

. BifE DENR |2 L 57K

BEFFOTNDHIRETH D, FEETIE, EFELV CORENBENIND TETH

%o HHE KD IEX

THEAT S D & B O FKLE iR 2 CmF iR E 2 i 7=

VENH Y | BHERONY) VREADOIIENVE L SN b, Tk EREL2 £ 5.1.24 12

Zxn
#5124 [FREATEOFPARELE
DAO 35 Draft DAO 2008
HA PREEKIR - =
= A SB 3

(75 2 SB) 77 RXS 77 R SC
(=N 100 PCU 100 PCU 150 PCU
TRIBE EH (°C) 3 3 3
pH 6.0 - 9.0 6.5-9.0 6.0-9.0
{bFrfE 2k & (COD) 60 mg/L 60 mg/L 200 mg/L
R EE R ER &

(BOD) 30 mg/L 30 mg/L 100 mg/L
MABYEIRE (TSS) 50 mg/L 70 mg/L 100 mg/L
KAGERES (100 mL H1) 3,000 MPN 3,000 MPN 10,000 MPN
E=H - 20 mg/L 20 mg/L
U 1 mg/L 1 mg/L

%  PCUITE&-2 3L hx/f-—/wi)z%b MPN (X e a2 29,

L : DAO 35 and Draft DAO2008
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Z Y BT

v = 5 BB X | A BB EE A 5 &
(PPP -7 > 7 SHEE)

F A FA L — BT hEEED T ¢ — Y 7y HE

(3) RLBRKE DRSS

5.1.9
()

)

B L7=BIEDEEYED S . FALEEOREHIIH W TIT, £ 512315727 F A
SC DB ULETH D, Elo. PERINICHITSNDFEEIZIB W THRICL T TV

IHEINTNWD, LLaenb, 2037 F% BIEEL TH2AREICEB NI, 77
A SB ZMMTHZENGEATHY . FRLIHGOREARGHIBIT 2EFRB IOV
UV@%%:owTﬁ\ﬁ%%ﬁ%ﬂ?é’kﬁwibw 2010 EIZHIT S LTz
DENR AEAAGEE No. 2010-08 TiE, I @@ HRICHEILL . ~=F B OKEIZY
izss%ﬁEﬁézka&%ﬁémfw

TAKALE

R ALER

ATALER X, JRAKFOMOEE OBREZEITV, AR 7O K OERIZ K
b L 72 5720 K 212 Tbiud, K 5.1.18 12 FARMBIGICEIT A7 v — %R T,
AILERX, A7 U —2 & LIEORENERENTH D, BRI LEIC L > T
EIbd,

H R ¢ JICA A
X 5.1.18 T/KRUHEHGZIZBITA0HET n—

—RALFE

—YALEE T, I £ 7L R G OB HIZ B\ T SS &) 60%BRET 5, 72,
BOD FrZ#I%, 30%RE Th D, mALEAIT, HME T OMERIS TER T AN
FAELZRNWE D FTAREGIEOTHERMZFE L T\ D, HIRICOW TR, Hlek
T TREEED b, BEEAICEHEE B ThiL D,

HEHABAE R I, HHTH- THREDEVEKDTAT L EBEZ NS, &
VHURIET (CASIE) 15K EZNHRINTIIRT 5725, BOD I1Ld HFEEMER L TH < &4
BRHD, KT UTHESCHE THRAIN TS L 97, iAKZE B~
%Aéﬁéﬁ%(x?yfﬁk)%%ﬂ?é’&%@%ﬁ%%f%é EAfﬁT
1G5RIE (SBRIE) 12K 5D B TIE, RAILEM A BT 5720, Fi w4
T TV D,

BAIEBHIX, KRB THAT 2546, FHCHEICE W T, 15Kk ZETLYIHIRAT

5-29



Z Y BT

v = BB T A BB EEE A #5 &
(PPP 1 > 7 > E %) )
S it el BHTHhEEED T 1 — P 7 B

WCWEDOBEMNREICEEND, Lo T, ZALOHWEIY A — RO (WLE)
THTDICHERRIETH D,
(3) kAL
AW A TCIE, X 5118 IR LTIe L D T b— 3 U ERITV, TRMEG
Ve MW RLBRITIES — B T o Do 18 H 13, ROSHE O AN HUERUIETE 2 3R E T 5,
WUERZNRIT, KT 7R FR A 9 5, ROGHEIZFETE H BRI KE TR L., A
1GK & AW ILER % iR 5 To DI B TL I & OBGEIBIE DA S D, ek
e CURBER U 75U 1, e pib ot & FIRR IS T 2 TR SN D, £72,
AL A2 A CTE 5 H1EE LT, B HWTCRBTER S 5, IR Tl
LA D X5 B IEN T Hivd,
> CASI%E
SBR %
FXT—va T4 vFik (ODIE)
BaRXAEWEEY 7 7 % — (MBBR )
oy BEEPEGJETE  (MBRE)

YV V V VYV

1) CASi%:

CAS iElL, b — IR FIETH Y | I BOD DA K OVE
By (SS) ZBrET 2 LN TEL, IHMBIRIL. A% o LT 5, 0
728, VGIEIRE (MLSS) OEHNLIETH Y | IHIEHININ L7230 138 13k & B ET
b, Fio. KGO ICHRAIE R O R 2R E T 5 L E2RZ0) v ORED
AR L 720 AE T 0B AOEFIZHILE LTV, £70, ARMEOEENZ XS L
7T < W Iz »Pn TV L ~=5HMBEICB T, LT T 1
T ATH D, ¥5.1.191C CAS EORXIK % RT,

gt : JICA Fi#ERA
5.1.19 CASEDEIX
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Z 1V B A FE B

v=F HIBE I [ FKE R R
(PPP 7 27 ZHZE)

ZrA T —

BEB5E

EBETAEEED T ¢ — ) 7 1 R

2)

EIEIGIRASTE

~ =T EHEE T, BEF R OEIERRR  o FAKMES X, 2 CAS & SBR A
Thd, £m, TNODOELILSBRIETH D, CASIEIL, BhRMRMEL T 0 2T
LN, W ONDOMEL B D, FlZIX, BEGIIZEIG X 7 ORIBRIZEAI
Lo, MEBEENRELRIGAHTHD,

Z DX D7 CASEDRE A WFET D 71T, CAS & JEIC LR MG IR R IEN 5
BEINTNWD, —RAIRIGKAEE )T % 7 5.1.25 ITR T,

#5.1.25 CASTEZREIC UToi5KLEGE

No. SOER T = i

1 T =N — R | T o — X, CASIEICFI L, #EWE, =7 Lb— | £ F a0 fE b il =
ITT L=y | varFr7OAYOTHELY L DELRE | (BNR) D72 0ilx
EVg EVBEETDHED . T4 72— —ORETHD, | BEEORHMB2,

EANE, B oA b« HERFEHE o 2 b oHER &
NRIR SIS K> TR S 2 2 & 2 Fh5IET
XHZETHD,

2 AT | NERBEENARE— LI 5CASIEORMEA IR | ~=F v NtETHEA
ANXTEMTG | DIDIBASNE, HATKIZZT L— a2 | /HET, AR
Jeis 227 ODEBOWRICBEA I L, BEERIL, Al | REEBEICEE AT

ErcgEA SIS, HD,

3 SERRAT | FAKLEXEERE, KEZ 7 OFR T, FhEHEIE | CASIED 522 R4/

TEPEVBJRTR WWRAET D, YavyZue—RIdll, =7 b—v | i TH 5D,
a VA NTY e ERRSRRE R 5,

4 a v 7 b | IEEBROWEEREZ Lzt O, EOMBEE T, 2 | BNR ~DWEIL, #
2B YR | BEOKIETHDL, IH, IGMHIGTRN, HilEE - | #Th 5,

— g U WREEVEME 2 W5 L, 0%, o - ZELESE
2,

5 F R = 7 | [EEERITERM, BRESh, WEMRRBEREZHE | ~=F v R4 T i
L—Ya v | FTb, vavyre— RIS, (5IRBAEND | 672 BNRO HLA 1)
% RN, ANEREEIEICE T D, RETH D,

6 NA L= k| ZT L= arF 7 NOEEREMAEL, FIM | BT, £HEk
% WA E, JEMEIBIEOREEE I EH O, @mRET | KE2HET 0T, ~

KOFHLILICFIH S5, BIRKOKEEENE | =F v FETIELEA
LWBSICIEEAAR T CTH 5, TR,

7 ODik B £ - 13 OKE TR S D E 7 e & | BNRBSRIRETH 5,
A, AT L —2—ICkoT, B - BE -
D, FIXRFHTEGRBRRLOERR-T L
—va VIETCHEIRINS,

8 7T AT | EBROSORET D TKICEAT ORI | ~=T v i TId
ot A 7ot A, BT, RBEEHEBELMLSSO | AT& A0, #imidik

WREMEZ S5, o hERSEH
B EEte,
9 g BIE MV | ERORDY ICHBEELFIA L, BELBDREL | 0&M= 2 F3E L,
ek EDiz, KISY v 3B HESN, BEALERAA | BREN TR,
35,
10 | SBRi% B CHRGEROIEMHIGIRETH 5, BiRT— N | L4872 H #m A28/
W FARIA—EWEOE — L — Pk —FgT— | S<.~¥=F v F#:T
FCiEIRS N5, HLEFERD D,

H : JICA SHA ]
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V=5 BASBIPT A L T A BF AR 75 #
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SBR 1L, FAMALHEAKE TEMEXK k.Hi |
IR 2 IR MG TRE T Y L MLSS D 'I i
—{b. R, B, HkE 1 ooz T Mmu . sf#,i' .
79, X5.1.201Z SBRIEDUHE T 0¥ 2% g },
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fFhiLs, SBR BTH. FAMARHL, K L‘
B KBEOE— 7 BB BT 5k -

BEERIT, Fr Ry TP JCAIEN ,
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R 7 vt RIBATT D70, iR
AT 725, —EROBKPITONRICILE T 2A~E8iTL, E
BHORBKZPKRT D, KAFROHF TRAET HRENGRIZ., EO7rEXTHBN
THHHRARETH S, ZD LT, 1 DDF 7 TTRTOUIR T ot 20347 h
a7, AHBS S REE ik CEAN e Th D, £, BF - U UBREICH

(LB A 7V EFREST D 2 L CRBICHIGNAHETH b,

4) OD7ik

OD ki, M & 72348 M O BEHE S K BE O S0 %453 5 i 58 CRI=RIN 7215 1
1BIRIETH S, ODIETIE, RUSHIE CAS kv <. SRT (BIRHEERR) 2
BV, LkoT, BEHFETEMEHZ T L—a L ELHELLTWS, BRI, Kb
N T MLSS & L CRFEESN D, REILEMALETH Y | HOmIZEE L THBRN
ML RDEANH 5, X5.1.2112 OD HEORFRKIK &2~

H 8 - JICA SR
X 5.1.21 OD HEDOHX

5) MBBR %

MBBR {EDFHEIE, EMEFICL EBEOWMAEN 2 RFFT 2K ZHEHT 528 Th
%o BUGHEIL, BOD ZBREKR OIS ZARET 2 72O 5KE L L, BEG
TEHRZRET HERITEBEIZIRECEE T 5, HIRE, EiEP ik L THENZE
RLTWD, PR TIXZ OBRVPBERENF 2N LS5, £z, EBRFEMT
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Hidh : JICA A
X 5.1.23 MBR EDOERX
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(1) IHIEEE D T51E
HIR DB J7ik1T, REICHEEHEZ 5 EEGH L 2 &b, HERRE
FIHTH D, HRIT, KAHETm v 2OPTRENGRE L TRAET S, RAFOHE
R BIET 5720, HlRZLEASE, BKEIT- TRE LK, Sy Teay
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B - Pipe ™ N Sludge
Pipe . . - STP transportation -« ~ Dewatering &
transportation Wastewater Incineration
treatment [ T "T "T T "7 T ¢ > ’
Pipe transportation Recycling plant

HiEh - JICA T
X 5.1.27 EHMRIGIRALE

4)  BRFERYTGIRAL B OB P
BERERIHIRALERIL, D TR E T D Z ENEE L,
> PIEEE - HIRIK — Wl a R My -HNT
> e B GIRBIK - wlE S a AR A ME - TGRAIA
%] 5.1.28 |25V B OHINN L G IEE B OB 2 R~ T,

5-37



Z 4V E AT E

v = BB T A BB EEE A #5 &
(PPP -7 > 7 7 E3) )
S it el BHTHhEEED T 1 — P 7 B

®)

Mechanical drying

Greenhouse drying

H1 : JICA SHAEH
X 5.1.28 {5IREDEN L I5REE D ELR

THIRALER J O3 IT DN T DR

HIRALERIL, VHIRIRG . MR UMK ETITY 2 & &7 5,

1) HRIES

) Je O AR TR B D ORFNFTEIX, R 2 7N K o TR IUHIEIR G A~
EIND, Wk SNTHRIZ, BEEEZR LS L720, HRERPEEIZRD LD
RAEDVETH D, RAGFFRIT LFHRECTH Y | TORIBMHEE~R®EIND, &
(=]

=]

™

BRE T, B O ORE N LI T, @R ITIE, APUK, pH FEEA S5 D 3K
b HETH D,

2) {GUIRIRAE

MTEOIRMETEC & 2 BAMWRMEZAT O WM SIS SV 2iBTRlE, IR O - f8
TR, FEETIZIBIRAKY EIRA L TWDH, £ LT FBICEMEERMO 3
DOMUZHT B D, IRMETGIEA TIL, HIROER S DBHERE L T\ 5, GIEF DK
i, —EBECY BRI, FEORINC L0 Gl o Be~ BT 5, BiEko b
BEAIE, FILE I S, IRMETGTR IR, D & 51 & kP UL AR E% -~ & #
EIND,
3) {HIRMK

BT K ALK ZITV, JBIROKSEZIRD R, WK —x1%, #H T
VIRA ME, T v 7K DA A~DOEENTDD,
4)  {GIEDUSy

IGIRIX, CASES DB AKMBEL ORI X 0 AR T 528, B - A2V Tl

5-38



Z 4V E AT E

v = BB T A BB EEE A #5 &
(PPP -7 > 7 7 E3) )
S it el BHTHhEEED T 1 — P 7 B

5.1.11
(1)

FNZAT 9O LERH 5, THEIROASY kL LT, N2 T, TR % E 2 b8,
FORITIL, BREBICHENLRZENR2NE S, (HFlROMWEZHER L ECT, M@
WCHD K D LR D D,

i L7k ORE
B IR DI RR

TAGEE O LT, BEILE LA LIEDOE L LN TH D, i LHED
BEICRBWNTIEL, B, HIERE, E, HUFKRAL, Mo FHEERYSE, AR g
ERAMNCERBT 20N H 5, 37 5.1.28 [ZBHHI Tk L FEBIHI TIED el 2 7R,

1)  BAMILTE

BEHI T, PR TAEDARRIZB W T, FRCHERIEDSE WG A IR
AVSn s THETH D, RFEORGHIBTIZHB N TH XX, BIEI TEIC X
DHLAEHIND, Lo, BHIRCIEI TR OEOIESE, MRS L 7
bo Flo, TR EWIGEITIE, B LINAKEEE 720 T /KEIEK LN LHE
LTI 2RENRDD, o, BHNCL Y, @BfF. BR. FTAZFOH FHERYZHES
HHI R HHEIET D20, HFHEBEDORRIZOWT, FoftE LT 2 &n
RBETHD, BIHI TR, FERRHI TIRICH R TR TLEMTH L3, AS—A N e
UWE AT A B AN L W E T CTILE S 720,

2) FEBARI Tk

FEBAHI TR, BIMI A2 S R WERT Tl Sh, RIS BNIRWIE S, #iF
KD DHEDLIZBWTHANTH S, AN TIETE, #HETEL S —L R
TERDY | r—/v FTIEE, EIZEHE 2,000 mm LLEO K B B O A x5 H S
o,

5-39



Z 4V E AT E

v = F MBI AKX L FAE B R
(PPP -7 > 7 SHEE)

Z A TR — Pk

BEB5E

EBETAEEED T ¢ — ) 7 1 R

#5.1.28 BAHITEROGERHE] T O

: : FEBAEI T
i PRI FEETE T FIE

- ANV IEFHEMRIC LY FESLHIO D BIESHLE | - HEETE & RIS & 1F
PEEI U721 2 ek L TOMZEHELRNRS EREME L TR EE
WORLEITI, WL O K & A #k &5,

- KbLYEMTESRTIET b, - MUV IRERICERE LT
B 50 HERE I PR SEYUE T CHREI S L =)V FgE VT, b

e B ERFHTH D, %5, ELIRIKE DT A b

- R TRXRTAMLET Eﬁjfﬁﬁ6i¢%%@
B5, Do

- ETHIEEEL D, - R T KW bE S

- R MEEZIT 6 m R WLTW5B,
EETnzichd,

1522 - 3,000 mm L F 150 mm — 3,000 mm e ot m L
- —TFECHI 1,000 m £C | - —LFeC2000m £ (R
j@ & IR 72 L (—#¥f9121E 150 m to 500 <V UDHERICED S5
m.) FIEBEE T AT hE
MR I NEWGE. B
HI Tk L0 b2l &7
50
N %%ﬁ%%&éwmﬁg
HER RS VR AT I IKRLSE WA, HED - B s
RS | omm s S i LR RO
— R S Tz
TI%. 2,000mm Tl
— )V RTELY 2T
Hb,

- RIBENZWEFT COit PEENISIHLEFTICIR S | - $EENISHERTICR 5D
TOYE JUBRE~D 5728, BERAZE~DRE 72, EEEAEA~DFE L
ERIEFITRE D, BAEAMZ DI LM TX MABHZLENTE D,

JEOER |- IEEIESEICEE D B - IR b, - PRENCEE S B - IREN

B~D ENRET D20, BT~ PRANCRE © B - IREhI. MHUEFNCR 55,

A DEBENRRKEZ, MYUEPTIZIR S5, M A3 R 7 (& AT O fite 10>
A AN RS 72t BT O fitg T Y. WL TR &2
DA, WL T OJFEIK DGEEND D,
ERDEAERDH D,

- LS ITETHD, PRE I E AR TIEOF | - R L TR

- i LIS EEAER RIS THR/NTH D, T,

Ebo Tz b HEYMN MR OEEY— FEfE | - MHIARTS T MNMOKnhER
i lc RO om Lz IE. =L RTEIC BRI T L 0 bk
LA IR LRod 0, TSV, W,
e |- MR AKRALAPEHIE S LV it TBR#R % D3 5y Jii TERARZ I 0N 0y
HLEWEA T AME T MICZEbo>TWEY | & IZEb-oTW-Y | [EEL
A ZEFREETHY i ELRDIMEMNH T RAWEMNH -T2 T 5
TERENELL 25, DI DAL, SIS LAE, SISnEE LV,
Ly, - R FRBER I K OVEh R
NE[RETH D,
- KB OR 18 “WREEOEMEFERT |- HETELID L THIIE
TH [HZ2 1 AR — Azt Lo, —IL RTEL A%
OLEXY S THIEN, Db THIEE N,

- FAKEAR R T Bk e RS 800 mm Rl OHEME | - — RTLIEFBEBI & &
B OGA | BIE TIEIXFF AT T, /b D aHEdE Tk PARNC 3 FEHS LB,
SINBNWGEND D, LIEEN S, - BRI TR & R

o | 7)1 RE T 088 5% 23 (K 3 70 &P 700 mm BL_HICE A & I ND,
WEEMN B DA A T D HERE T ykix, B AR, Jek=C, R
ER/AJAR BRI S, B RHERICHEIND,
PR TR ARG,
JeLEIcHES D,

Hi R : JICA A

5-40




Z 1 VU E AT

v = F HABEIIHIX L FAAE R F R B E
(PPP 1 > 7 F ) .

S it el BHTHhEEED T 1 — P 7 B
2) FKALERS K OVR o Tl DR

5.1.12

(1)

Ry T ek & RIRRIC FAKALERSS D RERRIZ B\ T, ABE S 2 HiE TE D REI 6
T 570, — RO EIRNFEEERT 5, £7o, B2 @I 52 &
I, FKRABREG R OVK > T htiak DR 21T 9 BHZIZIERE ICEE TH 5,

ﬁnﬁﬁyﬁ(%%-VU7ﬁMﬁﬁ)®ﬂEi XD DFMNNNT T AR

oA & KIE A, PRIDA TR S TS, Ko T, HUlE R, A%
kwfﬁﬁﬁmigﬁiﬁméﬂﬁwﬂ\@ﬁﬁ®&%%mmmﬁk®%%ﬂ%@
TEOIEN VB D BENEZ BN,

FEMIE, 5.2 BT, < U X FHIEEIE~ U X NI IALE L TW 5D,
i IE, EREEIE L BRI R TR S L TR Y . B RERE &
TT HENANJOEFRAHT & e TWD, Z OHRTO FAERIGEEE Tk, it B
BEIC B THIBRFRA 2 25TV, 327 U — RMHIOFTRRSOE T & SLpi i
DI EAT I MER S D, Flo A~ U T W OIS AME L TWHTD
RRFHREICIE, MERE AR T O ET O N ELEZ b D, Wﬁfﬁkbf
B TlX, v~ A=V EEFEROMRFEHORI & Sk, ~ R —/LF RIS,
ﬁ%ﬁi\mﬁﬁm®ﬁﬂ\ﬁ%%a-a%ﬁ%\mﬁﬁmk@%%(ﬁﬂ+%%)
DR, SENZETF b5,

B RFERE
BB ERtaA L LT, #pllERE, tEME. KERELITo 72, FMAD
Mz LI TITRT,

TR T B A A

1) FHEOHEM

%%M%ﬁﬁ@ﬁ%i T KALER S A O B U B OfERR. B L— kO
. BEfFHEKIE 0 & Ot S OEFE CTh 5,

2) AP
MR ERHEOH L, kO@EY TH D,

> FEL— FORIERE (FI70 km : 2O G FHER)
> BEAFHEAKEE D> D 0 Jilic i s O R R

> B OB, K OHEKE OF HE, (0@ O
> R A M oD T R A

3)  WEDR:
a) ERER OHER
AR ONE BT, 7 ¢ ) € [ MR OB S (NAMRIA) 2321 LT

5-41



Z 1 VU E AT

v = BB T A BB EEE A #5 &
(PPP 1 > 7 > E %) ‘ )
S it el BHTHhEEED T 1 — P 7 B

)

LIEMIESLL 2L T 5, HAEICHT > TE, BHD GPS JEAE K OHEmIZBT 5
iz AF L, WERFREBET D,

b) K VALE DR
AL E OfERIL, b TN —RREDOIEEE RO DT ONETH D, KFLEID
DOWTIE, BEFEOE#HR (BLLMs) ZFIH L, HIEFRORERREZIT O,

c) SRIEALE DM
ENENTE ORI, NARIA MG T 5K UE S 2 32 T 9

d) HIEGRHEORE
P BRI A K CHUTE I OVERL DRI, LLT D5 2 A7 O B A O RS E RS 21T 5

>  GPS Bl & OFRFEDOHEZR - 100mm-2ppmxL (Z 2T, L : HE#EE (m) )
> KIEALE O ¢ 1:5,000
> KYEREORZE 20mmAVL (Z 2T, L o KHEREEE (km) )

HERA
1) SHEOHEM

TERED BAIE, FTARLEY, K2 7hiek k OV B htax Okt Kk VBRI B W
TREe PERROE &, FEICET RGHEE AR T2 Th D, TEM
B R OTERBRIL, FAEMROERTFIEORFHIBWTEETHY . BHOR/N
B> TW5b, FRIEEIZHOVWTIEL, BAHI TIEL OIERHEI TIEDBREIZI T 5
WiEIE & 35,

2) AR
TERETIZ, A=V B L ENRBREIT 72, £ 5.1.29 ([ HERAE O
BT,

#5129 +EHREOHME

AR EHH B
A=V 7 3 & T
1. R—V 7 HHE TR R EL 43 R e
HT KA 3 &P
2. Bk FEEE AR 63
KRR 43 Fk}
WLEE BT 43 #k
3. BNRAER Ty A =YL R 43 #k
TE 55 43 R E
e 43 #kt

Hidh : JICA S

5-42



Z 1 VU E AT

v = BB T A BB EEE A #5 &
(PPP 7 27 Z %) )
S it el BHTHhEEED T 1 — P 7 B
3) FREAIE

@)

a) A—VU L THHE

A=V &, ~ U )k C2EnT, ~ U 7 Ak CLE T O& 51327
THEM L7z, R—V 7 O%EXIE, 20m, 15m (L E, <~ U FH)IH) . 25m (=
U7 A & Lz,

b) H T AL AR
TR, A=Y o 7 HLERIR L, K E CORS 2 HE L CHRT 5, BT
ARERITE I, K=Y o 7% 12 WAL RO L 725 T KIS 2E L= e
éo

c) HEHEE ARER (ASTM D1586)
A ARERT, HRLDESLI mI Loy ~—2 W TEREA30 cmfT HiATe
F ToEFE (NfE) Z2HET 5, FTREFAS0E 2 2 554 1L, NES0LL &35,

d) =R
EWNRBRO BT, HEOWERHE 2RI D -0 FE i 5, Ei L7255
DMWY TH D,

> AR ASTM D2216

> RIS HT ASTM D422

> T X —rULTRR ASTM D4318

> TESHE ASTM D2487

> b ASTM D854
VINEE RS

1) HEOHM
KERED BRL, IR OKE 288 L, B OMAKE ZRET D
ELdHZEThHD,

2) AP
KEFEZ, < U FT)IFET 4R, < U 7 AT 6 #m, &5 10 5T
e L7z, 3R 5.1.30 ([ KERAE O 27~ 7,

5-43



Z 4V E AT E

v = BB T A BB EEE A #5 &
(PPP -7 > 7 7 E3) )
S it el BHTHhEEED T 1 — P 7 B

#5130 KEHRAEOHME

AE HA ¥E

L 1 sy ~ U IR 4 HiE
1. 3B 7Y vy TS Tk 6 i
pH CGRHE) 30 7k

SiE CGRMBE) 30 #E

DO (HLHlE) 30 Ak

. BOD 30 &t

2. /REGIR CoD 30 30k
SS 30 7k

fil e Ptk 2 5 30 HUBE

TR TR 30 sk

HiHt : JICA A

3) FWEDOHIE

a) BTV

REFF Y UL, FRENOREIZB W THAZZ 2 T3 (LH1E, 3H)
1Tole, o, 37U 7 ORI, FRITR D HIRFO I FE R L, KE232.5m
0 EICIE, )10 FR TRk & BB L 72, RO IRV NI IS 38U T, 3T
JNDOW NG ZNEI, B2 HIR L 72,

b) KEER
#5.1.30127~ L7=TE H OB RS L 1X . 15 /KL 51 K O 7 & A DM 21T 9
TZODRELT 5, 26 OHEH X, R AKERERIEIC RSV CRER 21T - 72,

5-44



Z .1V E A E

v=F HIBE I [ FKE R R BLH
(PPP 1 > 7 FH ) )
Sk i el BT KEEED T ¢ — LY 5 1 E

52 <V XH)IFikoOErERET
521 ZEOHE
1)~V T IRE o

~ U S FJIRIE, T - A FRKMOFRICALE L, 2307 Y U iiicE sh o,
5.2.1 (TG, HHIRIADIRIL, /Niithlids & OV K AL B S5 A0 B e il 2 73

WRRLLLER DAL
IR EEE TR IIT
g £ Ek’gégngf

itk ;ggg
i

H Rgg ¥

HiBL - JICATRZER (HHFIRRIE Y Y o ifid & AT LR 2 )
X521 xtgiigk, THAARIL. DFEERE O T AL A H

5-45



Z Y BT

v = BB T A BB EEE A #5 &
(PPP 1 > 7 > E %) )
S it el BHTHhEEED T 1 — P 7 B

1) xS
<~ U X PR O SMEIT, 7Y oo asr vz VAMK, R X AKX,
NI T T MK, RNEF B L AHIKTH 5,

2) HEEOTEORD

~ U )i, 2B IR RS & 7o 1 ST O Re RIS HERE L 7= Mg TR S h
TEY ., RY—7ela, Wb, 2V b BB~ U X EEIZIh > TIAR > TN D,
ZOMIEBOBIEITN 130m 5 200m THDH, £7-, JE X 1,300m 205 2,000m (2
K SEHAIR S NS D8I, IR BT T AE > TEY
TR IOk ok + TR SN TV A M A 2 & T KB M ICE 2 TERL L T
%o ~ U FFJINORMIZIL, VjaF'j‘LﬁJ:ﬁ\iEo“C?oU INYZAMK NT
T W MK ED Y AR OITBUM L Ao TV D, X 5.2.212+ U X fE
OB ZRT, ZOX D ICHIEFIET 2 UK C FAEFELIT HHA 1T, Bkt
ERORHIE L EEEZXY | WEEEZE LEREFNEREND,

) CTHOMRIE, £ < ORI ER &R TR S TR Y, BRAKEN,
Y ORI & 22 o T S 23, ABE U O KEITEIR SN TR D . T - A
PO LD BRAFKIAEE I N TWD, £, v~ U FHIEVo~ U X FEEIzino
7o, ARA R HIE & o T D,

HUEL 0 7 ¢ U Bk L RS AT 2 3RS JICA FHA VR
X522 <=V XFWEONER

5-46



Z 4V E AT E

v=F HIBE I [ FKE R R #5 &
(PPP -7 > 7 7 E3) )
S it el BHTHhEEED T 1 — P 7 B

3) RAIREL

~ U )R, e b m <V b bR GETICALE T 5 720, I X
DRAITFEAE LR, L L b, IS ORFIRC G B O BGIR I3 R O
KEEANLME L HEKEE DRESI AR R FIZ K o TN OE L FT CIRAKDFEA L TV D,
HFRHATRIT - BB T, BEA Y R A D30E LI2ERORACKILX 23X 5.2.3
(R LIS N TV D, £, KHEICEBWTER LIZER~OE TV 7
TiE, BEA Y FA BEE LIZEEORKESIZ6mA b ImIZKATZLE W HFES b

PAs] .
o,
— MAXIMUM FLOOD DEPTH (Cndoy)
; RN (Derived from inundation survey)
7
0 25 5 10 15 2 Legend
== Major Roads
\? ~ Major Rivers
1 = ) D River Basin
#  NORZAGARAY Flood Depth {m)
7 ) o
Y i :
4 B
RODRIGUEZ (MONTALBAN) -
| W
=
M-
1
ANTIPOLO
{g TANAY) “
Bnﬁe_ﬁ\s VL-L f‘f ; o
/ = ,} A {)’
h-\ o ) ?
& ™\ / R SANTA MARIA
\N A
X P
L ?
) . | »
B 3 X Pluu_Ar,_ J( 7 FAMY
L= . s
Pt ( {\ﬁ/ MABITAC INILOAN

il : ~ =7 BRI~ 2 & — 77 > (HSUT, 2012 4F)
X523 BEAY FAEERORKIRI

4)  JJIIKAL

F 2 B NELRIFTIZ 3T 2006 457405 2011 45 (S BLH S 7= KL T — & % Hled
L7z, T AINBRIETE, ~ U 2T OREMICALE T DA Z v - o~ T 4
O FHA 1 km OHURIZERE ST D, BIFE RIS X 2K, 15.75 m, &
KA 2247 m (& HIZAMSL) ThoTz,

5-47



Z Y BT
v = F BB TG HIX | kB B A ES5E

(PPP 7 27 Z %) )
S it el BHTHhEEED T 1 — P 7 B

5) BEFOHKT AT A
ANAPRERTLHIR, 7T v a v, BRICH> Tz 7Y — FOER
HDOWVITHE (Ry 7 A3 —K) BKECHINZH 2> TRZ STV D
B OPEKIEF L. OB PKEEI AR R DT :&Kﬂ%%#éﬂﬁ%%
=, MRBEEL T D, U IR I, 2TOKE, FIR~ Y )N
ALTED ., BRIy U7 BT 5,
%ﬁ@%m%ﬁowfm\#Vyﬁﬁﬁ#%*%@%ﬁ%ﬁiﬁé’kﬁfét
CHFRICERENTEL T, ERICBIRZERE T 2IIEES R0 oo, F

e7/bﬁ BOWTHHAKIEZF OFEEIIIT> TE O T, BEFERIOA TIXfED e lh
WMBIELNRD ST, Lo T, BREFHIB W CTHEEEE S 2 RET 5720
MR S A O CHOK A OMERE T2 & & LT,

6) MR
BURD HHIFIH Xy &2 3% 5.2.1 (2T, 7Y i BHRIHGEHE X, 261 (No.
SP-1369, S-2004 }% T* No. SP-918, S-2000) ZHSWTHRE SN TWD, ~ U ¥k
f oD HHUF FHEE CIRIE L A EBMEERE 2o TV D,

#521 &Y HoTH#AIHARXSYS

)

X5 mA(ha) 5 (%)
EH 8,502.82 56.29
[GE3 255.87 1.70
T3 i dak 870.80 5.76
NP 725.58 4.80
A 226.50 1.50
AR - BRI fi ek 161.05 1.07
75X Hh 1,759.88 11.65
RPN 138.00 0.01
(Z - AT 2,465.50 16.32

il 15,106.00 100

H - A AT

FHEOME

1) PR OFHEE

WELX D% EIL, ~ =7 v RtED GIS 7 —T b AT LR, BEs% O Hkk
B R OSERIRILZ BB L CRE L, WEXOREICBNTIE, 7Y Ulikins
ATFLIEHK Y AT AOERIIA 0 TH o772, WEFHEIC O TR Lk
R OREREFIH LTz,

2)  TFUKALEREG DA

~ U R F)IRIBICR O TIE, HIEREN S, WIROGKEHFHICHEETEZ LT
KRAERS A LfEFT & 375 2 & & Uic, FAUEBE OB X 5.2.0 1R L7zi@ v |
THIRZENT W D51 % 4 EFTIRE LT, B EMHIOR A & 5.2.2 12”7,
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Z Y BT

v =T HEBEHIX L F K E B e BEB5E
(PPP -7 > 7 SHEE) .
ZrA FALH— P BT AHAEFED 7 =LY 7 ¢ HE
522 ~VUXH)IFHRICE T 5 LIRS EA DR
A .
Bt H (ha) Rt
frtfio ¢, HHALMITMEL T D
- o FR T, = U)o ERICALE LTV D,
et fh 1 2.4 - EBHERIL., GBS S o THR T D MLEN D 5,

RN TRRDPLELEEZ DND,

~ U R HNCEFINES D70, Y EORENLETH D,

A 1A 2.3 i

fEfiit 11T < | A 112~ T= Y )10 bR

AT

RO FREFIZALE L TV D,

EEHMOBEAFTINLE L TV D,

et 2 34 |- JHOEBEICHESTEMOES RS <, BTN E TRV,

EHIEHE VD MBETRL,

- FROFEE, < U PO TFHRANSALE L TW5D,
et 3 3.3 - 2 URFNZEOD, FHOALE K U SEEEDAEWIGATICSH D729

Hill : JICA FHZE

3) B M
EHERIT, £NZN0 TGS L CBIERGT 21T > 72, B DL
— ME, LHINAHZEET 5720, AHOEKKROZEEMAZSRE L, £, HEH

EFREOR R A2 I, WEMZ L OVUR v T ik O LELPE L AL OV TS R R A

1T-7,

522 TETH
(1) UNIE i

1) A B RUMEE
< U IO A B RO 5 & 3 5.2.3 12577,

# 523 <V XHJIFEHRO AN O R OHEE

. 2010 4

2007 £k P R ey
W RS U H 2
/TR 8T 34 o R | gwm | 5| g
S< AR THHHE AL

1] aermanx 172,834 172,790 38,198 45| 186,543
bt 2| vz 17,001 116,791 24,193 48| 119,053
(= U x| [3] nare5y 73,612 73,592 15,176 4.8 78,222
pidsk) 4| ~pHrEL X 148,624 148,553 31,667 47| 150,764
Bt 412,071 511,726 | 109,234 47| 534582

HEL 2007 4FE K TN 2010 4 Y AFEE (w=F HHE. 7« U B UEHFTAEEZRES)

2) ANOHER

[} 5.2.4 (2 1975 15 2010 4EI2BIT 57 Y O ANA ZRT, 2010FE0 A H 1%
276 HEHANTHD, 1975 LT 5 & 24D ANO L > TWD,
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Z Y BT

v = BB T A BB EEE A #5 &
(PPP 1 > 7 > E %) )
S it el BHTHhEEED T 1 — P 7 B

Population (persons)
3,000,000

2,679,450 2,761,720
2,500,000 - L
OQuezon city 2,173,831
1,989,419
2,000,000 =
1,669,776
1,500,000 =
1,165,865
965,864
1,000,000 =
500,000 +— =
0 T T T T
1975 1980 1990 1995 2000 2007 2010
Censusyear

High - 2007 FE N 2010 -t o Y AFRE (=T EH B, 7«4 U EUERHFEEZER)
X 524 7Y HICBITDA0OHRE (19754 —2010 4F)

3) HAERKUBELHR
7 5.2.4 2 2007 IR B 7 Y O N DB ERE 273, (A1 1,000 A &
720 157 A TH 5D,

#524 YV UHONDEHEE

I5E Bl
4% (CBR) 15.7*
T3 (CDR) 4.0*
PIFFEER (IMR) 21.5%*
st (MMR) 0.7**

* 1,000 A572 0 OFAE, ** 5%24# 1,000 A 4720
HidiL : Field Health Service Information Annual 2007, National Epidemiology Center, Department of Health

2  ABETH

2010 FED N & AREICIBN T, HENRNTUHADAABRIN TS, 2013
D 2037 HFEFETOANAIE, v=T v FHEOE VR RAT T 2 2013 THEE S TW
HANATFHZEHND, LLaeRnsb, &7 A ONATRIFITHOIL TR,
ZIZT, ZERTUHADANATENL, 7Y ORI T 28R 2EICHEE L
Too 7Y O NAEENSEIL, 2013 405 2027 4% Tl 4.7%, 2028 47~ 5 2037
EETIT25%TH D, 5251~V FH)IRIEOAN O THIZ 7R3, 2037 FEDO NN
TFHNE, K294 T ANTH 5,
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Z Y BT

v = F BB TG HIX | kB B A
(PPP 7 27 ZHZE)

FrA IR —

BEB5E

EBETAEEED T ¢ — ) 7 1 R

#525 <~V XHIFmo A0l

AN AT M OK 5T

s = i85 A0 T#l

Wk | STV | [o01s | so1a | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
SR 953| 53792 s4501| 55219| 55834| 56455| 57063| S7671| 58278
N v 22 269| 88163 89325| 90503] 91510 92529 93525| 94501| 95517
”%‘T;V =D 264.6| 36456| 36936| 37423| 37839| 38261| 38673| 39,085| 39,496
= Dusreax 2444 65197| 66056 66927 67672| 68425| 69162| 69899 70635
& 831.2 | 243,608 | 246,818 | 250,071 | 252,855 | 255,670 | 258,422 | 261,175 | 263,927

S Q% ABTH

W | AT 2021 | 2022 [ 2023 | 2024 | 2025 | 2026 | 2027 [ 2028 | 2029
LA 58886 | 59415| 59923| 60430| 60938| 61445| 61861 62284| 62,706
o S HR 96514 | 97381 98212| 99044| 99,876 100707 101,390 102081 102,773
”i;;j;” NI TH 30908 | 40267 40611| 40955| 41200| 41643| 41925 42211 42497
* svreax 71372 | 72013 72608| 73243| 73858| 74474| 74978 75490 76001
&t 266,680 | 269,076 | 271,374 [ 273,672 | 275,971 | 278,269 | 280,154 | 282,066 | 283,977

River A0 FH

. Barangy
Basin 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036 [ 2037
LY LA 63128 | 63423 63694] 63965| 64237 64508 64779 6489
o [RTER 103465| 103949 | 104,303 | 104,838 | 105283| 105727| 106172 106,438
”i%g Waro oo 42783 42983| 43167| 43351 43535| 43718 43902| 43957
7 Dwsreax 76513 76871 77200| 77528| 77.857| 78186| 78515 78707
&t 285,889 | 287,225 | 288,454 [ 289,682 | 290,911 [ 292,140 | 293,368 | 293,994
HUEL : JICAFHEN (EP R AT T 2 2013 4D N 0Tl & £ HEE)
(3) IK T Y-

B.ALSFNI/ R LTz L 21T, AKRFETHENL, AIEHKEFEERKICOWT=F v F
HBRFTL T D, ~ U )R (Y o) OKFETFH A 5.2.6 12577,
THNZ, ~=T v NEENFIUKEZFREITHE L7-HETH 5,

#526 ~VUXHFEK (Y1) OKEETH
2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
AETE K (LPCD) 129 131 132 133 134 137 140 143 145
437K (MLD) 30.7 32.3 34.0 36.1 38.1 40.1 0.1 44.1 46.8
2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
AETE K (LPCD) 148 151 154 157 160 160 160 160 160
P63 7K (MLD) 49.4 52.1 54.7 57.4 60.9 64.4 67.8 71.3 74.8
2031 | 2032 | 2033 | 2034 | 2035 | 2036 | 2037
AETE T K (LPCD) 160 160 160 160 160 160 160
A3 K (MLD) 79.4 84.0 88.6 93.2 978 1033| 1089
Hih : Y3275 2013
4) 15K &ED TH

\CHESE JEKEO TR EIT 70, R A2 3 5.2.7 107,
ZC. FKERHARIT 80%E L., M F/KEEDIR AZIEKED 15% KA TV D,
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Z Y BT

v = F MBI AKX L FAE B R &5 &
(PPP -7 > 7 SHEE)
Z A T R— B TFAREEED T ¢ =Y 7 FHE

K527 {HKEDOTH

Z: 3 2013 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
ﬁ%a INE 243,608 | 246,818 | 250,071 | 252,855 | 255670 | 258422 | 261,175| 263927 | 266,680
5 AATHE (LPCD) 129 131 132 133 134 137 140 143 145
ﬁnﬁ;é%kﬁﬁ (MLD) 30.7 323 34.0 36.1 38.1 40.1 421 44.1 46.8
EIETER R (M) 25140 | 25867 26408 26904| 27408| 28323| 29252| 30,193 30935
P T5 K (¥ H) 1,188 1,251 1,318 1,396 1,475 1,553 1,631 1,709 1812
4915 K B (mY /) 26329 | 27,118 27,725 28300| 28882 29876| 30,883 | 31,903 32,747
HF AR OB AT AR (MY H) 3949 4068| 4150| 4245| 4332 4481 4632| 4785| 4912
FEABEKRBAE(MYA) 30,300 | 31,200 | 31,900 32,500 | 33,200 | 34,400 | 35,500 | 36,700 | 37,700
HEEEKRBAE(MYA) 35,500 | 36,600 | 37,400 | 38,200 | 39,000 | 40,300 [ 41,700 | 43,100 | 44,200
R R R IB AR (mYE) 51,300 [ 52,900 | 54,100 | 55,200 | 56,300 | 58,300 | 60,200 | 62,200 [ 63,900
- 2022 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
NEINE 269,076 | 271,374 | 273,672 | 275971 | 278269 | 280,154 | 282,066 | 283977 | 285889
ATE KRS (LPCD) 148 151 154 157 160 160 160 160 160
PR TEE (MLD) 49.4 52.1 54.7 57.4 60.9 64.4 67.8 713 74.8
AR AR (m¥E) 31,859 | 32782 33716 34662| 35618| 35860| 36104| 36349 36594
[ESEZS OWIED) 1915 2017| 2120 2223| 2358| 2493| 2627| 2762 2,897
B SEE75 K (m¥ B) 33773| 34799 35836| 36885| 37976| 38352 38732 39,111 39491
I F AR S OB AT (m* H) 5066 5220 5375 5533| 5696| 5753| 5810 5867 5924
Bl BB KRIBEARE(MYA) 38,800 | 40,000 | 41,200 | 42,400| 43,700 | 44,100 | 44,500 | 45,000 | 45,400
Bl A REKBEAE(MIA) 45,600 | 47,000 | 48,400 | 49,800 | 51,300 | 51,800 [ 52,300 | 52,800 | 53,300
B R P R KI5 AR (MY B) 65,900 | 67,900 | 69,900 | 71,900 | 74,100 | 74,800 | 75,500 | 76,300 [ 77,000
Z: 3 2031 2032 | 2033 | 2034 | 2035 | 2036 | 2037
P IN=! 287,225 | 288,454 | 289,682 [ 290,911 | 292,140 | 293368 | 293994
ATERKTEE (LPCD) 160 160 160 160 160 160 160
PR (MLD) 79.4 84.0 88.6 93.2 97.8| 103.3| 1089
IR (M) 36,765 36922| 37,079| 37237| 37,39%4| 37551 37631
P I5 K (¥ H) 3075 3253 3431 3,609 3,787 4002 4,309
4915 K B (m¥ /) 39,840 | 40175| 40510 40845| 41180| 41553| 41,940
T KSR ATE AR (m¥ A 5976 6026| 6077 6127 6177 6233| 6201
FHE AR REAE (mYA) 45,800 | 46,200 | 46,600 [ 47,000 | 47,400 | 47,800 48,200
FHE A RKRIBARE(MYA) 53,800 [ 54,200 | 54,700 | 55,100 | 55,600 | 56,100 | 56,600
R R IE AR (MYE) 77,700 | 78,300 | 79,000 | 79,600 | 80,300 | 81,000 | 81,800

HiL : JICA S

. BAEOREEMGKEIT, kOXIICHEH L,

A= KRR (ha) X EEAEE MLD) =24 i «km?) X10

HRT K= H ok X0.8

-
— N

i&%%@ﬁ%%:&ﬂzha

HHRGE BT

&17;/iﬁ§ﬁ§:1717km2

X N0y FFLLGREDOHEZH—T 5728, 0.8 /% FAEHFE

523 < U X7k OBIE R

(1)  EEEHER ORENERRF
5.1.5 filZ R L7cikalation & AT, s OIS ERE 217 o 72, BRHERICB W
TIERO\BE Y RFHEIT o T2,
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Z Y BT

v = F MBI AKX L FAE B R &5 &
(PPP -7 > 7 SHEE) B
Z A T R— B TFAREEED T ¢ =Y 7 FHE
> ERL—F
> PAEREIR . B, IER., A, Jl, KE, HBOE. B, i T 5E
> RV TER  ERENLE, BTSN
> EEEREEY  BENE, BREEK
> v UL iRENE, REE

1) BEREKONE LHIENE KILR
~ U T)IRIO FARBE G At Z 22OV T, FABEERORE 21T -
Tz, #5281, Et LIZERLOWE L7k (BIHI Lk, FERAI L) BERIER &

AN
# 528 BREOELAE (BHITHE, FEREITE) IEREE (= X 7)IHK)
ZFarl ZFar? F7Fvar3
T K ALER S Bt 1 Bt 2 B Hh 3
. BAMITH: |EPABITH: | BABITH: | FEBAMITH: | BAMITH: | 3EFRAMITIE
(m) (m) (m) (m) (m) (m)
200 950 700 950 700 930 775
250 380 196 380 196 312 45
300 1,155 560 1,155 560 1,363 350
350 814 310 814 310 884 240
400 2,100 679 2,125 360 2437 650
450 830 40 830 40 830 40
EEE (mm) 500 515 407 515 407 195 95
(BT | 600 46 232 46 232 216 130
700 331 1,460 331 1,190 331 -
800 465 1,741 315 501 - 816
900 2,071 580 2,071 580 1513 1,138
1000 - 258 - 552 - 552
1100 735 - - 1415 - 2,605
1200 - 50 - 50 - 656
Vi 10,392 7,213 9,532 7,093 9,011 8,092
BEE (mm)

(£330 100 - 370 - 370
Vs - 370 - 370 - -
&8t 17,975 16,995 17,103

HiL ¢ JICA SEA

2) EfE

7252912~V FHJIFIROEFHIB W TRE LI ER A /RS, A, BRI
THAEL, a2V —8E (RC) #8H L, =721, HIBEARINE T,
B AL K OIS K & < 72 B PTIZ DWW TIL RC TIXEBNHEET 5 = Mu%z%
nNa57H, RV=FL % (PE) 8Lz, £/, ~=7 v F#TIE, 2T
D7 Yxy MWt =1% (PVC) ZHLTW5, L-oT, 450mm £
TO/NAREBIZOW L HERFEFICOVWTH RN D 572 PVC 28 A LT,
JEQBIZOW T, IASENRVEEERY =F L% (HDPE) A L7,
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Z 1 VU E AT

v = BB T A BB EEE A #5 &
(PPP 1 > 7 > E %) )
S it el BHTHhEEED T 1 — P 7 B

#529 BEHALEERE (U375
B WFEHR WL e
RC H A0 R | BHEI R OJEBREI Tik - R A
PVC H AR TG | BHEI T3 - 450 mm DL F o/ ORI
PE H&kut P2 | BANI & OJEBRAI T35 - VRN 2.0 mls D AR I

‘ PO AREEIIELL,
HOPE | JEA | PHRIROORIRII R | . eskerbicfon. s,
i+ JICA P

3) FEAL—F
BEONL— ME, EAWICAIOER F /213 E X 28 E L, KEEOWIINIH
S TCHLE L7z, F7o. BEFEOHKEE D D ORfi i ifia 2 52, 5K % DRI
E£5o5L91— 1 %iiﬁﬁz“ L7, EEEAL— NI, TGO —#E2RE, EO FKRAE
G~ T 2B ATV TH IRIER L E 2D X IC®E LD, K525
5.2.7 [Taxa! Lt”ﬁEM/H k&R,
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Z 1 VU E AT

v = BB T A BB EEE A #5 &
(PPP 1 > 7 > E %) )
S it el BHTHhEEED T 1 — P 7 B

4) HFRE

5L5EITR LI L 91T, BB 20 mE LTWD, BEFEOPEKEE D HI5
KREIET D 72O R SIC TAKEE 2 MR T D MERH D, K-> T, TKE
DOFITEE R H T 5720, BN ENES RO AEER S D, £, ZNET
D=7 v FMEDOTKEFHEICBNTE, MFFEHORS SRR EHD X 5m
NH T mEEEL L, BAHI TIEIC L 282D T&E 7z, L75>L7‘£75§6\ s wall
I OHIGITER AR E < . —EBOFIEIZHOWTIL, FEBIEI TIEIC L A5 LA
Thbd, BEOHBMNENELS DL, R THEROKEHOTZ N TE, BK
M OMEFFE BT T ICE RDOIGMEDH L 70D, R E528ITRLIZE T, v UFF
JNPEBIZ I TIE, FEBHHI TIEIC L D AARIE 2RO 40% Th 5, skt L 7o HEs
3K 5210 1277, R/AOKOERRKEHV I EDF T a v b Ebbinwn, 7
a2 3%, HEARIZH > TEREZHER TX 5720, PRI NELS RS,

#5.210 <= U 7)1 piik o B IEH R

#EA(m)  |*FH (m)
A7var1 | 20 ~ 236 8.3
A7var2 | 20 ~ 236 8.2
A7var3 | 20 ~ 236 7.5

High  JICA SR

5) AN fak

Ry Thiakld, 723 v 1RO 21250\, 2EFTO R Tk & et Lz, &
5211 IZE%GH LTe AR U R T hisg OME A R T, Ao Thigk OALE L, X527 225
529 TR LIEEAL— FOFITRLTWD, B, 7T a3 31250 TE, A
TR EE R ST L RET LR o T

#5211 <V XF)IFIERICBIT DR gk

REHME 27 R THEFR D WEET) BEELT

(m3/s) (m) it (kW/ B> ) fREEEK
PS1 0.215 11.0 HRBAEL 22 2/1
PS2 0.131 23] v h— 75 1/1

Hilh : JICA FHZE[

6) RS fiEx

WAEREH O E R ORERIT. B4 7 a icBWTHELE Lz, = U 7)1
T T, 60 FEOUEENERR 2 35T L7e, MEE MR O BN E % [X] 5.2.8 IZR" T,
WA SR DAL EE, BERPE KB DRt S 2B £ 2 TIRE L, KEH D WIS
SN D ERTCHEESTHZ & LT,
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Z 1 VU E AT

v =T HEBEHIX L F K E B e B E

(PPP 1 7 ZH %) )
Sk i el B TABEED 7 1 — Y 7 T
2  HEARN

1) HYR

2037 ED Hig KGR BEZ T L7 R, ~ U FF)IRIECTIE, FRED B DIHKNR
37,000m% H., BE¥EMDSDOTEAN 4,300m% H & FHIS -, ZH 51T 2037 4£D
I KIF B SEEE K RICKR LT, 2R 78%, 9%IZMHY 35 (M F/AKEDR AL
13%),

R BHILOBIHPEE 21T 72 Z A, BTALHAKRRS, . 7 0@ano0n:
PR T L TWDKRBERE R Sz, Lol s, TEPEKIZ OV TIE DENR
ﬁ%ﬁbfwétw\VZ?yPﬁfi?%@@%@i@ﬁm@wiiﬁlmgé
F=H V7L, KEPBLEGAIEYET 505 THD, Lo T, LHPKIC
DOUVWTIE, H U ALER L%ékﬁ%ﬁ%ﬁﬁ%@”é X 5. DENR KLONEMB NE=4 1V 7
ATV, J@@J WCEBRT 20BN D, < U XN CIE, X 5211277 X 9128
BIBHFE IS 8 D, FRIZ /S 2 AMKIZFEIEY) OSSN TSR L Tl &
ESEREZETRIKOTHBBEE SN DM, 2D DKL FRLERY T 5
ZEFEE LW, Lo T, HNL TV OB E 2 YTV FAKH R KA
WMALRNEIXET 2 EBMETH D, Zoffi, THTIFEAERWA, #F
EWRR N RAET D, X 5.2.9 12787 ¥ AN TRV I ORI 26 i i O &2 7R T,

it : JICA SR
X529 3% & RS TUS K OFEEMRR DALE X

2)  ~ U xR DKE
# 521212~V F 7Nl T L 72 KEHEOR R 2R, ~ U IO
KB, Y2 AGGOREAKPIRAL TS EEZXONLY 7Y 7 HiE 3

5-60



Z .0 VAT

v = F BB TG HIX | kB B A
(PPP 7 > 7 S5 )

FZrA TR — ]

BEB5E
EBETAEEED T ¢ — ) 7 1 R

BERE . (HEWE OWRREITHEV, BODIZE L TlE, Huik#ED 7 7 A SB & FLYEfH

Z TESTWA, HKREEET HERTIE, & RSG5 06 O3 HKE TAKEIS

MASHRNZ ENEFE LS, TARULEGOAMEZRES LAWK T52 M

M‘g ‘/C\\ ﬁ) é o

#5212 < U X HIFBOKEREREE (2012F8 A)

HIEHEH Mgl | #E2 | HE3 | #HA4 | BXE | BAME

pH 7.3 7.2 7.6 7.3 7.9 6.8

JKIE (°C) 25.7 25.1 26.9 26.1 28.9 24.7

DO (ppm) 1.8 1.1 0.2 2.8 2.9 0.2

BODs (mg/L) 17.7 21.0 147.7 8.3 204.0 5.0

COD (mg/L) 32.7 45.7 227.7 14.0 324.0 8.0

SS (ml/L) 0.2 0.1 0.8 0.6 1.2 0.1

HFEPEZE R (mg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

7 =7tz #(mg/L) 12.2 125 95.1 6.2 126.8 34

%
kR

H : JICA FH AL

TR OBAEI T IE 2 RS, RARMEKR O/ ME, 2T OB OB RAE M O/ ME 2 7

_n_‘,Jﬂ

3) WMAKEDHRE

KEMEORERN G FRLBG~O AKEIX, BOD 2% 20 mg/L 7> 5 175 mg/L
(FFJfiE © 120 mg/L) . SS 7% 200 mg/L L 48iE &4 5, COD, &%EH (T-N) KO Hi
Uy (T-P) lZoWTlE, N4, 235mg/L, 60 mg/L, 6 mg/L &4HE L7z,

(3) K VRS OB R
1)  FARREGORREEE T
<~ U TR O QBRI Gl # 9~ TS OWT, RS OIS 3% 5 M O %
BEXOIERR ZAT o 72, RFRAEIZIBVD T, AKLBRIFIEIL CAS Ik, VHIRLEXE )
TR L OB D 7 22 A LTe, 7, B AKEEREIL, 77X SB Ok
AT D2 L Lin, 228, T-N XN T-P OBREIC OV TIE, BERERIZEA
THZELETDH, £ 5213 1T~ U X HINRBRICK T 5 FARLIESG ORI E

T
#5213 ~ U XFIFIRICI T D FARLIZOREFH T
FALBBORE | AT Va1l [T vav 1A| #Fvav 2 | #Fvar 3
TFKALEES DAL E Al 1 fBEffit 1A A 2 Al 3
JH i FE (ha) 2.4 2.3 3.4 33
AL P K = (MLD) 56 56 56 56
IRALEET5 1% TEUEIG LG IR 1% (CASTE)
TGURALFE T 1 TR — B K
BOD: 120 mg/L
COD: 235 mg/L
B AIKE SS: 200 mg /L
T-N: 60 mg/L
T-P:6 mg/lL
7F A SB
- N BOD: 30 mg/L
FHE R AR E COD: 60 mg/ L
SS: 50 mg/L

Hih - JICA FHAL
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2)  FAULERE RN

8) LM

Gl 1 g~ U R FIN IR LT Y . FHOEH S & b IR ALETH
B, — 7. (R 2 RO B ICoNTIE, ~ U SO L D B EEERE N7 .
WM ERNEEZ BNBN, AT 30RO, 2000
LB AR B B,

b) RTALERME
R G, 27 U — . AR 7Higk. B, bt R S5,
AITALES - Be DAL EF 3 TR ORR HIE 2 % 5.2.14 107,

#5214 HILERER ORFFHE TR URIHE (= U X 7)11H85)

Process Facilities Design Parameter Quantity
Assumed velocity 0.9 m/s
Clear area thru rack opening 0.53 m?
Bar Screens Clear width opening : 0.7 m
Number of duty bar racks, mechanical bar screen |2 units
Stand-by bar racks, manual bar screen 1 unit
Slope from vertical, degrees 15 - 45 degree
Retention time 3 minutes
Total volume 173 m’
Number of tank 2 tanks
Influent PS Volume per tan 86m°
Side water depth 4m
Avrea per tank 2L5m’
Length and width of tank 4.65m
Preliminary Treatment Number of duty parshall flume 2 units
Stand-by parshall flume 1 unit
Upstream channel depth 230 mm
Upstream channel width 845 mm
Parshall Flume Throat width 305 mm
Downstream channel width 610 mm
Flume length 2,870 mm
Downstream channel depth 990 mm
Surface load 1,800 m/mé/d
Settling velocity 0.2 m/s
Number of duty grit chamber 2 chambers
Grit Chamber | Stand-by grit chamber 1 chamber
Width 1.0m
Length 14.7m
Water depth 1.55m

High  JICA FH

0)  KILEEHER

AKALERRE R, FAITLBL, RO K O TR B Hﬁf%ﬁkéﬂé BOSHIZ B L

TIE, 3k T-N LN T-P DREDMLEE L 2o -3
R | IR SRR A 5% T D, AKALER fifi g
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Process Facilities Design Parameter Quantity
Overflow rate 40 mIm’/d
Liquid depth 3m
Primary Clarifier Surface area, m"2 1,400 m’
Diameter 30m
Number of tanks 2 tanks
Detention time 1.8 hours
Aeration time 5 hours
Total tank volume 11,460 m’
Aeration Tank  [Number of tanks 2 tanks
Area per tank, m"2 1,150 m’
Length x width 50mx23m
Sewage Treatment Anaerobic Tank [Aeration time 3 hours
and Aerobic Tank |Total tank volume 6875 m’
(future design for |Number of tanks 1 tanks
T-Nand T-P  |Area per tank 1375m’
rmoval) Length x width 60mx23m
Hydraulic loading rate 20 m*/m‘/d
Liquid depth 3m
Surface area 2,820 m’
Secondary Clarifier | Total Tank Volume 8430m’
Number of tanks 4 tanks
Avrea per tank 705 m*
Diameter 30m

High  JICA SR

d VH&EME
WVEEK 2 i3 D RS, HENAMLETH D, MR RUICHW LN D HEFEEE
BT 5, {HEhtax O GG O EHE A £ 5.2.16 (27”7,

#5216 HBEHEROBRAHETRORE (=Y F7)1HiR)

Process Facilities Design Parameter Quantity
Contact Time 15 minutes
Total Volume Required 830 m°
Disinfection Disinfection Tank Total Area Required 295 m’
Number of Tanks 2 tanks
Length x width 17mx9m
Side water depth 3m

High  JICA SR

e) {HIEALPR R
A M O TR Bt > & DGR 1E, {GIRIR G T —L L. BN THEx
BAET D, IRME SALIVBIRIE, VHIRAR v 7 TR KR~k S, 1HIEOMKEZTT
# 5.2.17 (TG IR LB i DR E T M O EHME 2 7”3,

5-63



Z 4V E AT E

v = F MBI AKX L FAE B R &5 &
(PPP 7 > 7 S ) )
ZrA FALH— P B TFAREEED T ¢ =Y 7 FHE

#5217 {GIRAEMBRORAFE TR ORIHE (=) F7)I1H5R)

Process Facilities Design Parameter Quantity
Typical hydraulic loading 9.8 m/m*/d
Total sludge flow 836 m’/d
Sludge Blending Blending period 2 hours
Tank Area of sludge blending tank 23 m?
Number of tanks 2 tanks
Side water depth 3m
Diameter 3.8m
Hydraulic loading 47 kg/m’ld
Total surface area 170 m?
Sludge Treatment Sludge Thickening |Number of tanks 2 tanks
Tank Area per tank 85 m?
Side water depth 35m
Diameter 10.4 m
Duty screw press machine 2 units
Stand-by screw press machine 1 unit
Sludge Dewatering | Thickened sludge 12,240 kg/d
Machine Flow 49 m°/d
Sludge cake 20%
Solids capture 95%

HiL ;- JICA S

3)  TFAKALERG OEIRIC L R

T AR J T R Lo B 7 B 5 2 B 2 . T A LTI 00 R | T
NRDBEE AT o T2, BRI OB IHUBRICIS U TRE L. 2 batiE Lt
ROV TR EARE N EEFE Lz, WA TE 58I, 230 ALk £721% 460
RV THDH, £, AREEIL 60 HZ ORFRERTH 5,

4)  ZOMOLN KR
TKALERSG OEBE AT D 72, LT Ok B3 ETH 5,

a) FH=

TAKMHESGOEHE (~=F v NtEtER) MEEEZ K S 72D, FHEENLET
HY . 20 FEDEHXBMEET D EHTBL T, 2T (12mX8m) Difiak & 7%
ELT.

b) AKERAERE
MAKE R OBIRAKEDE=X ) T HRITHO T, KERBRENVLETH D, K
BREBREIT. 6m X 4dmOfEHREHTE LT,
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S it el BHTHhEEED T 1 — P 7 B

524 < U XTI DR FHTE S 2 Lhgimat
AFAEICTIBVTIE, & FALBRIS R DU T L S MR OV T KRB 353 ORI
RELEIToTo, ZOBEHBITROEY Th b,
> = U FAEEEIL, 2017 FELRICERT S TETH D,
> BURTIEL, FARRERG OBEMHZ KLY AT Z & SRR,
> ux;:f?@tﬁx*ﬁﬁ I, FARUBIGONED TR B R OHERF S B |
RS & AIZEE L THINTT 2 48R3 H 0 | 2T OV CTHERS RS
EITH ZENPVETH D,
AEITIX, FAREFEOFE GE, FEHEORHMOREVE 21T 12hT-
V. FATAREMEDEWVERFIREIEET D,

1) WS R% 5T D EE B
F 5218128 A7 a v OHEMEZ RT,
#5218 BATSva  ORFAME (<= 7)IFEk)

HH | Bif [AFvavl [ AFvav2 [ FFvar3
A. TKOES
JLER 5 A - SR A2 A3
SLBEAS FH b i F ha 2.4 34 3.3
SLER K B m®/ H 56,000 56,000 56,000
B. B
(1) BHEITE m 10,392 9,532 9,011
1) RCP m 7,093 6,233 5,622
2) PVC m 3,113 3,113 2,993
3) PE m 186 186 396
4) HDPE m 0 0 0
(2) FEBHEITiE (EdE TIR) m 7,583 7,463 8,092
1) RCP m 6,183 6,093 7,272
2) PVC m 0 0 0
3) PE m 1030 1030 820
4) HDPE m 370 370 0
(3) FHER mm 560 570 630
(4) FEJMERGE m 8.3 8.2 75
(5) MAESERR [Ehn 60 60 60
(6) ¥~ A—/L (BB 225 216 216
(7) R T his & AT 2 2 0
1) KRRV 7 liaa% &P 0 0 0
2) TR i £ It 1 1 0
3) YL AR AEL T 0 1 L 0
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4) B K OHERF S B

KX FFRO LR 21T 5 T DICHER L7 E & I W T HE 5, % 5.2.20
WCEAT v a OB EZRT, BREIL, FARLBGER & & R & IS
2o ETo, MEFFEHEICOWTIR, AR EEEFH LG L. 5 FMICET 28
ERM LIz, Lol T2 TOREM LB, TAERRICETSTHEHO
ﬁ?%D\77tXE%Gﬁﬁ%QWWW¥#VE¢é%%ﬁ%ELTWﬁWOi
ST, FAKEMBZROERALK TIX, A7 ar 1 BRLEMTH DN, Zoftlic
T U AEREO A MEBG E OERE RENRENTE L D, B, T/ B AEK
OREEE ML, $9400 52V (GEEK 1km, 18 : 4m. 1m &7 v O Hifli 4,000~V
LIE) ThD,

#5220 MEEREBEROHEEHZOLLE (< U X7)IHR)

TR
HE F S avl F a2 F a3
PHP PHP PHP
YRk T 173,033,000 102,708,000 130,589,000
+ATH 1,136,631,000 1,136,631,000 1,136,631,000
Wbl BRI TR 332,819,000 332,819,000 336,194,000
R T 28,840,000 28,840,000 28,840,000
/NG 1,671,323,000 1,600,998,000 1,632,254,000
B RR
HE F S avl F S a2 F a3
PHP PHP PHP
B T3 758,699,000 685,794,000 690,764,000
JEBYI T35 823,806,000 996,264,000 1,255,993,000
MEAE R 12,870,000 12,870,000 12,870,000
< R—L 81,292,000 83,775,000 96,717,000
AT 16,114,000 16,114,000 -
JNEF 1,692,781,000 1,794,817,000 2,056,344,000
MEETHBBIVAMBRER
HE FFvavi FFar?2 F 7 a3
PHP PHP PHP
A (1 mdi-h) 2.27 2.27 2.27
ZEE (EH, %) 3.08 3.08 3.08
1Ml D e B 5.35 5.35 5.35
1H Y70 OMEFE R 300,000 300,000 300,000
VEIT-DOHE R TR 109,500,000 109,500,000 109,500,000
ISAEF OMERFE B 1,642,500,000 1,642,500,000 1,642,500,000
Ml R 177,600,000 251,600,000 654,000,000
INEE 1,820,100,000 1,894,100,000 2,296,500,000
st 5,184,204,000 | 5,289,915,000 |  5,985,098,000

XTI BRI (AT arl) ORI, 9400052,
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525 BT IREIAT T a L DOFEM
(1) (e85
1) B, B, i LENE R RE
F 5222\ BR, B, M LB OB IR &R,

#5222 B, B, BLIFENEKREE (F7Y 3 3)

F 7 av 3
JBREG i 3
RC PE PVC
TR BEMI Ty | JEBENITH: | BEMITE | JEEMITHE| BEMIE | FHEMTE
(m) (m) (m) (m) (m) (m)
200 100 775 - - 830 -
250 - 45 - - 312 -
300 - 140 140 210 1223 -
350 - - 256 240 628 -
400 2437 280 - 370 - -
450 830 40 - - - -
EFE (mm) 500 195 95 - - - -
(BT | 600 216 130 - - - -
700 331 - - - - -
800 - 816 - - - -
900 1513 1,138 - - - -
1000 - 552 - - - -
1100 - 2,605 - - - -
1200 - 656 - - - -
ViYia 5,622 7,272 396 820 2,993 -
& 12,894 1,216 2,993
gt 17,103
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3) Ry Thk
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1) A - AEEERR

72 5.2.23 |2 FARBRGIZ BT 5 TR RESEH D Y A N RO EE =T,
TKALERES O LEEZS B 56,000 MY/ H (2037 4E O EFE] H e KIGKE) TH D, /K
WUERFEIE, CAS LA THURALERIT, JRAME K Ok A8 H L7o, Miakfhid i X%

¥ 5.2.10 IZ/R LTV 5,

#5223 K- BEMFY X FRUERHERE (= )R

1. Facilities
Treatment Facilities / Support Facilities | Unit |Quantity| Remarks

1-1. Treatment Facilities
Bar Rack Chamber m 46| 3Units
Parshall Flume m 11.6 | 3 Units
Grit Chambers m 101 | 3 Units
Influent Pumping Station m’ 202 | 2 Units
Primary Clarifiers m® 5060 | 2 Units
Aeration Tanks m 13119 | 2 Units
Anaerobic/Anoxic Tank m 7871 | 1 Unit
Secondary Clarifiers m 10,120 | 4 Units
Sludge Blending Tanks m’ 83.6 | 2 Units
Thickener Tanks m’ 699 | 2 Units
Disinfection Tank m 1,054 | 2 Units

1-2. Support Facilities
Administration/Control/Workshop Building m’ 192 | 12 mx8m x 2 floor
Laboratory Building m’ 24| 6mx4m
Guard House m 16| 4mx4m
RAS Building m° 48| 8mx6m
WAS Building m’ 60| 10mx6m
Blower Building m* 108 | 28mx6m
Power House & Genset Building m° 78| 13mx6m
Dewatering Building m° 96| 16mx6m
Pump House/Shelter m° 18| 6mx3m
Parking Area m? 200
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2. Mechanical and Electrical Equipments

Facilities / Equipments | Unit |Quantity| Remarks
2-1. Bar Rack Chamber
Bar Rack (Duty, mechanical type) unit 2
Bar rack chamber
Bar Rack (Stand by, manual type) unit 1
2-2. Influent PS
Transfer Pump (Submersible non-clog type) Flow capacity: 3500 m3/hr, Pumps: 583.3
SP-1A, SP-1B, SP-1C, SP-1D, SP-1E, SP-1F (Duty) unit 6| mhr,
SP-2A, SP-2B (Stand by) unit 2| TDH: 30 m, Motor: 100 HP, 460 v-3 ph-60 Hz

2-3. Primary Clarifier

Travelling Scraper (with skimmer and motor drive unit)

CDU-1 unit 1| Motor: 3 HP, 230 v-3 ph-60 Hz
CDU-2 unit 1

Scum Pumps (submersible non-clog type) ) s
#100) T T oo
SP-2B (Stand by) unit 1

Sludge Pumps (centrifugal end-suction non-clog type) For WAS building
SP-3A (Duty) unit 1| Flow capacity: 1.28 m’/min, TDH: 10 m,
SP-3B (Stand by) unit 1| Motor:5 HP, 460 v-3 ph-60 Hz

2-4. Aeration Tank

Blower Power

Requirement capacity: 193.8 m’/min

BL-1A, BL-1B, BL-1C (Duty) unit 3
Motor: 100 HP, 460 v- 3 ph- 60 Hz

BL-1D (Stand by) unit 1

Fine Bubble Membrane Diffusers unit 3,287

2-5. Secondary Clarifier

Travelling Scraper (with skimmer and motor drive unit)

CDuU-4 unit 1
CDU-5 unit 1| Motor: 3 HP, 230 v-3 ph-60 Hz
CDU-6 unit 1
CDU-7 unit 1

Scum Pumps (submersible non-clog type) .
SP-4A (Duty) unit 1 Flow capacity: 0.23 m*/hr, TDH: 10 m

Motor: 0.5 HP, 230 v-1 ph-60 Hz

SP-4B (Stand by) unit 1

Sludge Pumps (centrifugal end-suction non-clog type) For WAS building
SP-5A (Duty) unit 1| Flow capacity: 1.22 m3/hr, TDH: 10 m,
SP-5B (Stand by) unit 1| Motor: 5 HP, 460 v-3 ph-60 Hz

Sludge Pumps (centrifugal end-suction non-clog type) For RAS building
SP-6A (Duty) unit 1| Flow capacity: 583 m3/hr, TDH: 10 m,
SP-6B (Stand by) unit 1| Motor: 40 HP, 460 v-3 ph-60 Hz

2-6. Sludge Blending Tanks

Sludge Transfer Pumps .

SP-7A (Duty) unit 1 Flow capacity: 1.64 m*/min, TDH: 10 m,
Motor: 7.5 HP, 460 v-3 ph-60 Hz

SP-7B (Stand by) unit 1

Sludge Blend Mixer
SBM-1 (Duty) unit 1| Motor: 1.5 HP, 230 v-3 ph-60 Hz
SBM-2 (Stand by) unit 1
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Facilities / Equipments I Unit | Quantityl Remarks
2-7. Sludge Thickener Tanks
Sludge Transfer Pumps ) -
s 0n O T Y ot
SP-8B (Stand by) unit 1
Sludge Thickener Tank
TDU-1 (Duty) unit 1| Motor: 1.5HP, 230 v-3 ph-60 Hz
TDU-2 (Stand by) unit 1
2-8. Disinfection Tank
Pump capacity: 583.33 m’/ hr (25% of treated
Recycle Pump (RP-1A, RP-1B) unit 2| wastewater), TDH: 20 m,
Motor: 75 HP, 460 v-3 ph-60 Hz
2-9. Sludge Dewatering Facility
Thickened sludge: 32,876 kg/day,
Screw Press Dewatering Machine with screw conveyor unit 2| Flow capacity: 133 mY day
Sludge cake: 20%, Solid capture: 95%
Capacity: 0 - 150 L/H,
UREA Feed Pump (UP-1A, UP-1B) unit 2| Discharge Pressure=3 kg/em’,
Power: 0. 5 HP, 230 v-1 ph-60 Hz
Capacity=10-20 L/H,
Polymer Dosing Pump (PP-1A, PP-1B) unit 2| Discharge Pressure=3 kg/cm2,
Power: 0. 5 HP, 230 v-1 ph-60 Hz
Polymer Tank Mixer (PM-1) unit 1 ;/;13::%?;aﬁ::rjlzzagovi'ph_eo e
Drain Pump (DP-1A, DP-1B) unit 2| TDH: 10 m, Motor: 3 HP, 230v-3 ph-60 Hz
2-10. Administrative Building
Transfer Pump for domestic water, submersible type (TP-1A, TP-1B) unit 2 Flow capacity: 0.19 m’/ min,
TDH: 25 m, Motor: 2HP, 230 v-1 ph-60 Hz
2-11. Electrical Equipment
Wires and Conduits lot 1
MCC for STP lot 1
Distribution Panels lot 1
1 MVA, 345KV or 13.8 KVA - 460 v, 3 Ph, 60 Hz Pad Mounted Type lot 1
500 KVA rating, 3 Ph, 60 Hz, 460 v primary - 230 v secondary set 1
250 KVA, 3 ph, 60 hz, 460 v Primary- 230 v Secondary, set 1
75 KVA, 3 ph, 60 hz, 460 v Primary- 230 v Secondary, set 1
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Load Schedule: 460 VAC Outgoing Feeders Panel Site 3 :Plinth Mounted, Nema 1 Enclo. Volts: 460 PHASE: 3
ESSENTIAL LOADS
Ckt. AMPERAGE PROTECTION
CONNECTED LOAD QTY.| VALOAD [ AC Volts SERVICEWIRE | NEUTRAL WIRE |CONDUIT SIZE
No. AB [ BC [ cA] 30 | AT ] AF [ POLE
1 Submersible Pump, SP-1A 1 100,390.00 460 126.00 | 300 | 400 3P 3-125 mm2 THHN 1-30 mm2 TW 80 mm @ PVC
2 Submersible Pump, SP-1D 1 100,390.00 460 126.00 | 300 | 400 3P 3-125 mm2 THHN 1-30 mm2 TW 80 mm @ PVC
3 Blower Motor, BL-1A 1 100,390.00 460 126.00 | 300 | 400 3P 3-125 mm2 THHN 1-30 mm2 TW 80 mm @ PVC
4 Recycle Pump, RP-1 1 76,567.00 460 96.10 | 200 | 225 3P 3-80 mm2 THHN 1-22 mm2 TW 63 mm @ PVC
5 | 75 KVA 460-230 V Transformer 1 39,262.50 460 64.82 | 64.19 [ 49.19 225 | 225 3P 3-100.0 mm2 THHN [ 1-30.0 mm2 TW 80 mm @ PVC
6 SPARE 1 3,984.00 460 5.00 20 100 3P -
TOTAL 420,984 64.82 | 64.19 | 49.19 | 479.10
Load Schedule: 230 VAC Outgoing Feeders Panel Site 3 Plinth Mounted, Nema 1 Enclo. Volts: 230 PHASE: 3
ESSENTIAL LOADS
Ckt. AMPERAGE PROTECTION
CONNECTED LOAD QTY.| VALOAD [ AC Volts SERVICEWIRE | NEUTRAL WIRE |CONDUIT SIZE
No. AB BC CA 30 AT AF | POLE
1 Admin Building, Panel LP-1A 1 13,342.00 230 21.50 | 23.00 | 22.25 70 100 3P 3-22.0 mm2 THHN 1-8.0 mm2TW 40 mm @ PVC
2 | Admin Building, Panel PP-1A | 1 20,353.00 230 32.04 | 30.05 | 27.07 125 | 225 3P | 3-38.0mm?THHN | 1-14.0mm2TW | 50 mm @ PVC
3 External Lighting, LP-EX2 1 13,226.00 230 19.20 | 19.20 | 19.20 40 100 3P 3-8.0 mm2 THHN 1-8.0 mm2 TW 25 mm @ PVC
4 Powerhouse Bldg., LP-PH 1 12,434.00 230 18.41 | 17.63 | 15.46 70 100 3P 3-14.0 mm2 THHN 1-8.0 mm2 TW 32 mm @ PVC
5 Powerhouse Bldg., PP-PH 1 15,720.00 230 33.50 | 33.50 | 10.00 70 100 3P 3-14.0 mm2 THHN 1-8.0 mm?TW 32mm @ PVC
6 SPARE 1 1,150.00 230 5.00 20 100 2P -
7 SPARE 1 1,150.00 230 5.00 20 | 100 2P -
8 SPARE 1 1,150.00 230 5.00 20 | 100 2P -
TOTAL 78,525 129.65(128.38| 98.98
tHidh : JICA F#
s
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Load Schedule: 460 VAC Outgoing Feeders Panel Site 3 Concrete Plinth Mounted, Nema 1 Enclo. Volts: 460 PHASE: 3

NON-ESSENTIAL LOADS

(’:\:«‘ CONNECTED LOAD QTY.| VALOAD |AC Volts AMPERAGE PROTECTION SERVICEWIRE | NEUTRAL WIRE | CONDUIT SIZE
o AB BC CA 30 AT AF | POLE

1 Submersible Pump, SP-1B 1 100,390.00 460 126.00 | 300 | 400 3P 3-125 mm? THHN 1-30 mm2TW 80 mm @ PVC
2 Submersible Pump, SP-1C 1 100,390.00 460 126.00 | 300 | 400 3P 3-125 mm2 THHN 1-30 mm2 TW 80 mm @ PVC
3 Submersible Pump, SP-1E 1 100,390.00 460 126.00 | 300 | 400 3P 3-125 mm2 THHN 1-30 mm2 TW 80 mm @ PVC
4 Submersible Pump, SP-1F 1 100,390.00 460 126.00 | 300 | 400 3P 3-125 mm2 THHN 1-30 mm2TW 80 mm @ PVC
5 Submersible Pump, SP-1G 1 (100,390.00) 460 (126.00)[ 300 | 400 3P 3-125 mm? THHN 1-30 mm2 TW 80 mm @ PVC
6 Submersible Pump, SP-1H 1 (100,390.00) 460 (126.00)[ 300 | 400 3P 3-125 mm? THHN 1-30 mm2 TW 80 mm @ PVC
7 Blower Motor, BL-1B 1 100,390.00 460 126.00 | 300 | 400 3P 3-125 mm? THHN 1-30 mmz TW 80 mm @ PVC
8 Blower Motor, BL-1C 1 100,390.00 460 126.00 | 300 | 400 3P 3-125 mm? THHN 1-30 mmz TW 80 mm @ PVC
9 Blower Motor, BL-2 1 (100,390.00) 460 (126.00)[ 300 | 400 3P 3-125 mm? THHN 1-30 mmz TW 80 mm @ PVC
10 Recycle Pump, RP-2 1 76,567.00 460 96.10 | 200 | 225 3p 3-80 mm? THHN 1-22 mmzTW 63 mm @ PVC
11 Sludge Pump RAS, SP-6 1 41,829.00 460 52,50 | 100 [ 100 3P 3-30 mm? THHN 1-8.0 mm2 TW 40 mm @ PVC
12 Sludge Pump RAS, SP-6 1 (41,829.00) 460 (52.50) | 100 | 100 3P 3-30 mm? THHN 1-8.0 mm2 TW 40 mm @ PVC
13 Sludge Pump WAS, SP-3 1 6,294.00 460 7.90 20 | 100 3P 3-3.5 mm2 THHN 1-2.0 mm2 TW 20 mm @ PVC
14 Sludge Pump WAS, SP-3 1 (6,294.00) 460 (7.90) | 20 | 100 3P 3-3.5 mm? THHN 1-20 mm2 TW 20 mm @ PVC
15 Sludge Pump WAS, SP-5 1 6,294.00 460 7.90 20 | 100 3P 3-3.5 mm? THHN 1-20 mm2 TW 20 mm @ PVC
16 Sludge Pump WAS, SP-5 1 (6,294.00) 460 (7.90) | 20 | 100 3P 3-3.5 mm? THHN 1-20 mm2 TW 20 mm @ PVC
17 Sludge Transfer Pump, SP-7 1 9,003.00 460 11.30 | 30 | 100 3P 3-5.5 mm2 THHN 1-35mm TW 25 mm @ PVC
18 Sludge Transfer Pump, SP-7 1 (9003.00) 460 (11.30)| 30 | 100 3P 3-5.5 mm2 THHN 1-3.5 mm2 TW 25 mm @ PVC
19 Sludge Transfer Pump, SP-8 1 9,003.00 460 11.30 | 30 | 100 3P 3-5.5 mm2 THHN 1-35mm TW 25 mm @ PVC
20 Sludge Transfer Pump, SP-8 1 (9003.00) 460 (11.30)| 30 | 100 3P 3-5.5 mm2 THHN 1-3.5 mm2 TW 25 mm @ PVC
21 Screw Press Machine, SPM-1 1 21,831.00 460 2740 | 60 [ 100 3P 3-8.0 mm2 THHN 1-5.5 mm2 TW 25 mm @ PVC
22 Screw Press Machine, SPM-1 1 (21,831.00) 460 (27.40)| 60 | 100 3P 3-8.0 mm2 THHN 1-5.5 mm2 TW 25 mm @ PVC
23 | Screw Conveyor Machine, SCM-1 | 1 11,553.00 460 1450 | 30 | 100 3P 3-5.5 mm2 THHN 1-3.5 mm2 TW 25 mm @ PVC
24 | Screw Conveyor Machine, SCM-1 | 1 (11,553.00) 460 (14.30)| 30 | 100 3P 3-5.5 mm2 THHN 1-35mm2TW 25 mm @ PVC
25 SPARE 1 3,984.00 460 5.00 20 | 100 3P

26 SPARE 1 3,984.00 460 5.00 20 | 100 3P -

27 SPARE 1 3,984.00 460 5.00 20 | 100 3P -

28 250 KVA, 460-230V Transformer 1 68,128.50 460 55.92  56.30 | 52.15 | 50.24 | 300 | 400 3P |2(3-100 mm?) THHN| 1-30 mm2 TW 80 mm @ PVC

TOTAL 864,795 55.92 | 56.30 | 52.15 |1,050.14
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Load Schedule: 230 VAC Outgoing Feeders Panel Site 3 Concrete Plinth Mounted, Nema 1 Enclo. Volts: 230 PHASE: 3
NON-ESSENTIAL LOADS
Ckt. AMPERAGE PROTECTION
No CONNECTED LOAD QTY.| VALOAD |AC Volts SERVICEWIRE | NEUTRAL WIRE | CONDUIT SIZE
- AB BC CA 30 AT AF | POLE

1 Drain Pump, DP-1 1 3,976.00 230 9.98 30 | 100 3P 3-5.5 mm? THHN 1-35 mm? TW 20 mm @ PVC
2 Drain Pump, DP-1 1 3,976.00 230 9.98 30 | 100 3P 3-5.5 mm2 THHN 1-35mm2TW 20 mm @ PVC
3 Clarifier Drive Unit, CDU-1 1 3,976.00 230 9.98 30 | 100 3P 3-5.5 mm2 THHN 1-35mm2TW 20 mm @ PVC
4 Clarifier Drive Unit, CDU-2 1 3,976.00 230 9.98 30 | 100 3P 3-5.5 mm2 THHN 1-35mm2TW 20 mm @ PVC
5 Clarifier Drive Unit, CDU-3 1 3,976.00 230 9.98 30 | 100 3P 3-5.5 mm2THHN 1-35mm2TW 20 mm @ PVC
6 Clarifier Drive Unit, CDU-4 1 3,976.00 230 9.98 30 | 100 3P 3-5.5 mm2THHN 1-35mm2TW 20 mm @ PVC
7 Clarifier Drive Unit, CDU-5 1 3,976.00 230 9.98 30 | 100 3P 3-5.5 mm? THHN 1-3.5mm? TW 20 mm @ PVC
8 Clarifier Drive Unit, CDU-6 1 3,976.00 230 9.98 30 | 100 3P 3-5.5 mm? THHN 1-3.5mm? TW 20 mm @ PVC
9 Thickener Drive Unit, TDU-1 1 2,055.00 230 5.16 30 | 100 3P 3-5.5 mm? THHN 1-3.5mm? TW 20 mm @ PVC
10 Thickener Drive Unit, TDU-1 1 2,055.00 230 516 30 | 100 3P 3-5.5 mm? THHN 1-3.5 mm? TW 20 mm @ PVC
1 Sludge Blend Mixer, SBM-1 1 2,055.00 230 516 30 | 100 3P 3-5.5 mm2 THHN 1-3.5 mm? TW 20 mm @ PVC
12 Sludge Blend Mixer, SBM-1 1 2,055.00 230 516 30 | 100 3P 3-5.5 mm2 THHN 1-35mm2TW 20 mm @ PVC
13 Urea Feed Pump, UP-1 1 855.000 230 372 20 | 100 2P 2-3.5 mm2THHN 1-2.0 mm2TW 20 mm @ PVC
14 Urea Feed Pump, UP-1 1 855.000 230 372 20 | 100 2P 2-3.5 mm2THHN 1-2.0 mm2TW 20 mm @ PVC
15 Polymer Dosing Pump, PP-1 1 855.000 230 3.72 20 | 100 2P 2-3.5 mm2 THHN 1-2.0 mm2TW 20 mm @ PVC
16 Polymer Dosing Pump, PP-1 1 855.000 230 372 20 | 100 2P 2-3.5 mm2 THHN 1-2.0 mm2TW 20 mm @ PVC
17 Polymer Tank Mixer, PM-1 1 855.000 230 372 20 | 100 2P 2-3.5 mmz THHN 1-2.0 mm? TW 20 mm @ PVC
18 Scum Pump, SP-4A 1 855.000 230 372 20 | 100 ] 2p 2-35mm?THHN | 1-20mm2TW | 20 mm@PVC
19 Scum Pump, SP-4B 1 (855.00) 220 |[.372) 20 | 100] 2p 2-35mm?THHN | 1-20mm2TW | 20 mm@PVC
20 ScumPump, SP-4C 1 855.000 230 372 20 | 100 2P 2-3.5 mm2 THHN 1-2.0 mm? TW 20 mm @ PVC
21 Scum Pump, SP-4D 1 (855.00) 230 372 20 [100| 2p | 235mm:THHN | 1-20mm:Tw | 20mme@Pve
22 Scum Pump, SP-2A 1 855.000 230 372 20 | 100 2P 2-3.5 mm2 THHN 1-2.0 mm? TW 20 mm @ PVC
23 ScumPump, SP-2B 1 (855.00) 230 (372 2 | 100]| 2p 2-35mmzTHHN | 1-20mm2TW | 20mm@PVC
24 Admin Building, Panel LP-1 1 19,440.00 230 2250 | 24.00 | 23.25 100 | 100 3P 3-30.0 mm2 THHN 1-8.0 mm2TW 40 mm @ PVC
25 Admin Building, Panel PP-1 1 21,428.00 230 33.73 | 31.64 | 2850 175 | 225 3P 3-38.0mm2THHN [ 1-14.0mm2TW | 63 mm @ PVC
26 Laboratory Bldg., LP-LAB 1 1 12,468.00 230 20.25 | 21.60 | 20.92 175 | 225 3P 3-60.0mm2THHN [ 1-14.0 mm2TW | 50 mm @ PVC
27 External Lighting, LP-EX 1 13,226.00 230 19.20 | 19.20 | 19.20 70 | 100 3P 3-220 mm2THHN [ 1-8.0 mm2TW 40 mm @ PVC
28 Blower Building, LP-BL 1 7,609.00 230 1329 | 1329 | 860 40 | 100 3P 3-8.0 mm? THHN 1-8.0 mm? TW 25 mm @ PVC
29 RAS Building, LP-RAS 1 7,609.00 230 1329 | 1329 | 860 40 | 100 3P 3-8.0 mm? THHN 1-8.0 mm? TW 25 mm @ PVC
30 WAS Building, LP-WAS 1 7,609.00 230 1329 | 1329 | 8.60 40 | 100 3P 3-8.0 mm? THHN 1-8.0 mm? TW 25 mm @ PVC
31 Dewatering Building, LP-DEWA 1 7,609.00 230 1329 | 1329 | 8.60 40 | 100 3P 3-8.0 mm? THHN 1-8.0 mm? TW 25 mm @ PVC
32 SPARE 1 1,150.00 230 5.00 20 | 100 2P - -

33 SPARE 1 1,150.00 230 5.00 20 | 100 2P - -

34 SPARE 1 1,150.00 230 5.00 20 | 100 2P - -

TOTAL 136,257.00 146.71| 147.47| 125.11| 100.48
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RN ATDN TN D,

ANOEFHIEC 77 s BV a v, @I TEfiar 27V — FOBERHDL W
TEEFIR DN ROKBEIZ A 2y THE S TWD, LI LR B 7 Y Uit &[RRI
JraAdh o () OPKIERIC OV T L OFEIIA 5 TH Y, E%&%ﬁ
FATH D, LoT, vV IHNEBICBNTEH, HPHEFHEICISN T, Pk
ROPEEIT T2,

6) - HiFI ]

20034 7 Al TN ERRESICRBWT, hadh ok, LHAHEICET S
A K HESB 2 E Lz, 32 5.3.112 2001 KN 2003 FEDH A4 o (AbE) @
THIFIHX Sy 2R LT D, 2003 FEEIEICBW T, (EE/IE, 2001 4D 65.4%70 5
60.1%I(Z1HA LT\ %, —J7 ., BEZEMH R OV TEM MU, £ ZEaL, 1.2%05 7.7%,
4.3%7 5 17.2%IZHI ML T\ 5, ARFAEIZBWVTIE, ko SR R AT
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Z Y BT

v=F HIBE I [ FKE R R

(PPP 1 > 7 S HEZ)
Z A TR — Pk

BEB5E

EBETAEEED T ¢ — ) 7 1 R

TERMNST-M,

N AR 2 Ml T, F2hE

EIIRNTH D Z & DVE

UE STz,

#53.1 2001 X R2003FEICB T B At om (ALE) o HHFH XS

HFIA XSy

AN =
L H71 HHRIRRS (20015) (2003 FFAETERR) wm | AME
TR ha) & (00 | @R (82 00
FEi 2,597.10 65.4% 2,387.32 60.1% (209.78) -8.1%
P £ Hh 47.72 1.2% 307.66 7.7% 259.94 544.7%
T2 171.45 4.3% 683.03 17.2% 511.59 298.4%
N A Hi 64.97 1.6% 73.95 1.9% 8.98 13.8%
N Hefifi R 57.70 1.5% 1.78 2.1% 24.08 41.7%
PR AEED 9.78 0.2% - 0.0% 9.78)|  -100.0%
o 30.34 0.8% 32.35 0.8% 2.00 6.6%
N - B S R 9.77 0.2% 125.90 3.2% 116.12 1,188.1%
72 X - 0.0% 125.08 3.1% 125.08 0.0%
22 X Hit 982.07 24.7% - 0.0% (982.07) -100.0%
S 1 0.0% 153.84 3.9% 153.84 0.0%
&3 3,970.90 100.0% 3,970.90 100.0% 0.00
Hh s BRI R RS E (Iadh o, 1995-2020)
) M
1) WHEXOETE
WXL, ~=T v RO GIS 7 v—7 B AF LT-IEX ., BEFEOHYEKE K

BRI EZBE L TRE L, Ardhriinb AF LI OERITA+4T
HHIZD, <V T ANFIZ BT b PR O it i A 21T - 72,

2) RIS A
~ U I ANFRBUAT BN TR, FRAEGOFMME LT 4 EzEEL, Zh

OOEAHIL, BUEREETHTHD, REPEOMBITIEIHNRKE <, FELEMT
BHEE S T OB HINFIH TX 2 [6EME D & 5, 3 5.3.2 IZKEMH O R A 7~ 9,
# 532 <V ZA)IFBRICI T B LG e Hh oD Rl

AR i (ha) i
WL N D 7K B K OSN3 G 3 5 ix FIEBICALE 35,

Bt 1 5.5 HKDIWEL RS TH D,
ZORMIT 2 OOITHKIZh I, EHFTEED 2 A5
FAHER T, ERHOT TR TH 5,

{BEA 2. 5.6 FRIE PN DK I S ORI A E TS 2 e FHEEICALE T 5,
Ja Ao (R OITBEIRPNICALET 5,
FRlk D REIALE T D,

{BEAHT 1 3 1.9 AR DB K 2 AL BT FRNAEEL . BIO TARMELS & fFa
THUNEND D,
FRlk D REIALE T D,

{BEAHT 1 4 1.9 AR DB K 2 AL BT FARNAEEL . BIO FARMELS & fFa
THMNEND D,

H : JICA SHA ]

2) EHHE

EHRiRIE, T O T ARESG A LTI RGH 21T~ 7, B oL
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Z 1 VU E AT

=5 BEFBTHIC | KRB B ®
(PPP 1 > 7 7 5£) , Spep) =
Z A TR~ | B TFAREEED T ¢ =Y 7 FHE
— ME, AFEOBERFITEEIMAERE LT, £7-. HBAEREOR R A2 I,
WEAE SR M OV o T Hlia% OALE ., B E G IOV TG 21T - 72,
532 FETH
() AR
1) AR KOHHEEK
7 5.3.312~ Y 7 Ao N 0 K O &2 7~
3533 <V ZA)IFED A 0 KO
. 2010 4
2007 & ¥ R oo
N NG UK ;
W8T NT 4 e - e iy e
S< AR JiisE 3074
1| T A 168 24,913 24,873 6,078 4.1 27,736
2| NT AL 170 9,177 9,177 1,996 4.6 9,593
3| RTuHq T 65,223 65,223 14,407 45 80,931
4| R HA T2 19,393 19,372 4,047 4.8 20,509
5| T HA 173 12,793 12,793 2,871 45 15,024
6| NTLHA 174 18,083 18,083 3,889 4.6 19,052
7| NTUAHA 175 49,995 49,808 11,064 45 52,779
8| NTLAA 176 221,874 221,874 46,890 47 243,890
9| NTUAHA 1T 66,741 66,733 14,337 4.7 75,548
10| 8T A 178 85,851 85,851 18,083 47 97,068
7 E(j; 7 )/ Mol | 51 179 30,511 30,472 6,368 48 31,825
i 12 | T4 180 9,231 9,231 2,031 45 14,120
13 | "F 44 181 20,064 20,064 4,376 4.6 23,924
14 | R"F A 182 10,505 10,505 2,195 4.8 9,729
15 | /X7 1 183 3,668 3,658 811 45 3,640
16 | /NT A1 184 2,363 2,363 534 4.4 2,677
17 | "F 41 185 23,956 23,956 5,107 4.7 26,309
18 | /RF A 186 16,375 16,285 3,832 4.2 18,168
19 | NF A 187 17,358 17,314 3,647 47 20,040
20 | ST 41 188 22,397 22,389 4,474 5.0 24,567
B\ A N 730,471 730,024 157,037 4.6 817,129
20| U HY v 44,018 43,974 9,255 4.8 48,433
BT 22 | NI F7 e - 28,348 28,743 5,993 48 31,931
i i 72,866 72,717 15,248 48 80,364
&3 803,337 802,741 172,285 4.7 897,493

g

2)

2007 FF L OV 2010 4 B o R (=T 5#E., 7«1V ECEFHAEEZES

N A HERE
5.3.2

(2 1975 472 5 2010 FF I
AL, 15 HHTATHY

1975 4D 3.81F L 72> T 5,
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Z 4V E AT E

v=F HIBE I [ FKE R R

(PPP 1 > 7 S HEZ)
Z A TR — Pk

BEB5E

EBETAEEED T ¢ — ) 7 1 R

Population (persons)

2,000,000
1,489,949
1,500,000 1,381,610
O Caloocan city 1,177,604
1,023,159
467,816
500,000 327,201 —
0
1975 1980 1990 1995 2000 2007 2010

Censusyear

High @ 2007 42 ) R 2010 4F & o W R (=T BB, 74V U EKHREELZESR)
X532 hudhrmicBiFd AnHERE (19754 —2010 4F)

3) HAERKUILLH
#5342t oo N AEBEE L2 3, HARIZ, AH 1,000 AH7- 0 23.84

ANTHD,
#534 HuFhoHoNOTEEE
bt BE
A% (CBR) 23.84*
1% (CDR) 3.02*
IR TEE (IMR) 2.50%*
A2 (MMR) 0.09**

* 1,000 AH72 0 OFfiE, ** 5% =4 1,000 A 5720
Hi# : Caloocan City Citizen’s Chapter 2011

2) PN = o]
2010 FDO N A& Y ZFHEIZIBNT, FNT U HTADANABRREN TS, 2013
DD 2037THEFE TOANDIL, EVRAT T2 2013 ITHEE LTV D AL Tl Z Hu
oo LILENG, BT A DONATHNIITOILTWRY, Lo T, huth
CHONTEMEE AWT, T HA ONATREIT T2, NOHEMERT, 2013
RS 2027 4E % TIE 4.1%, 2028 457> & 2037 4E £ TIX 1.9% T 5, # 5.3.5 (1 5.3.6
(2~ U 7 Ao N A PR E R,
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Z 4V E AT E

v = 5 BB X | A BB EE A 5 &
(PPP 1 > 7 S HEZ)
Z 7 A TR — P B TFAREEED T ¢ =Y 7 FHE
#6535 ~ U Z7A)FwEDOARTFH (1/2)
e Area A B TFHl
W | STHA (ha) 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

NS5 168 32.0 4,413 4,456 4,501 4,544 4,588 4630 4673 4715
N5 170 25.7 4,339 4,382 4425 4,468 4511 4553 4595 4637
NTIIA 171 19.3 4,283 4325 4,368 4,410 4,453 4,494 4536 4577
NTUIAIA T2 706 16208 16459 16622] 16783] 16945] 17102 17259 17415
NSUAA T3 1985| 15730] 15886 16044| 16199 16355| 16507] 16658 16,809
NTUAA T4 1110 17982| 18160 18340| 18518 18696 18870| 10043 19216
NSUAHATE 1752| 50226| 50724 s1227| 51,723 s2222| 52706] 53189 53672
NTUHA TG 3652 232798| 235108 237440 239735| 242054| 244203| 246532 248772
NSUAANTT 1185| 68623| 69304 69992 7oee8| 713se|  7012| 72672 73332

54 178 2922| 84510| 85348 86195 s87o28| s7sr0| 8ses2| 89496 90309
N5 179 1850 20838 30134 30434 30727 31025 31312] 31599 31886
5271 180 57.3| 14784 14930 15078 15224 15371 15513 15656] 15798

~UFA [~5971 181 734 25048 25207 25548 25795| 26044 26285 26526] 26767
Nk 55271 182 587 10186 10287 10389| 10490 10501| 10689 10787 10885
N5 7 183 70.5 3811 3849 3,887 3,925 3,963 3,999 4,036 4073
NS 184 27.2 2,803 2,831 2,859 2,886 2,914 2,941 2,968 2,995

N5 IiA 185 703 27545  27m19|  28004| 28366] 28640 28005 29170 29435

N5 JiA 186 386 19022 19210 19401| 10589 10778 19961| 20144| 20327
5294 187 113.4| 18415| 18598 18782| 18964| 19147| 19325] 19502 19678
52771 188 1344 25721 25077 26234 26488| 26744 26901 27239 27486

ik 1 2237.0 | 676,374 | 683,085 | 689,860 | 696,532 | 703,264 | 709,771 | 716,278 | 722,784

AN 1165| 24590] 24817] 25063| 25305| 25807| 26085] 26363] 26640

LT AT s 1650 23058 23271 23502 23729 24109| 24460 24720 24981

Nt 2 2815 | 47,647 ] 48088 48565] 49,035 | 50,006 | 50545 51,083 ] 51,621

&8 2,518.5 | 724,021 | 731,172 | 738,425 | 745,566 | 753,270 | 760,315 | 767,361 | 774,405

. A0 T
L5 N 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029

NS5 A 168 4,758 4,793 4,828 4,861 4,895 4,929 4957 4,985 5012
N5 170 4,679 4714 4747 4,780 4814 4,847 4874 4901 4929
NTIIA 171 4618 4,653 4,686 4718 4,751 4784 4811 4838 4,865
NTUIAIA T2 17573 17704] 17830 17955 18080 18206| 18307| 18410] 18512
NSUIA T3 16961 17088] 17209] 17330 17451 17572 17670| 17769 17868
NSUAA T4 10389 19534| 10673| 19811 19950 20088| 20200] 20313] 20426
NSUHATS 54155| 54561 54948 55335| 55722 56108 56421 56737 57052
NTUAA TG 251011 252893 | 254686| 256478| 258272 260064 | 261513| 262977| 264442
NSUAANTT 73992  7a547| 75076 75p04| 76132 7eee1| 77087 77520 77952

N5 TA 178 01121 91805| 92456 93106 93757 94408| 94934 95465 95907

N5 IIA 179 2173 32414 32644 32874 33103 33333 33519] 33707 33895
5271 180 15040 16060| 16173| 16287 16401 16515 16607] 16700 16,793

~UF4 ["571181 27008 27210] 27403 27596 27789  27982| 28138| 28295 28453
Nk 552774 182 10083] 11065 11144] 11222 11301| 11379] 1ma43] 11507 1snn
N5 7 183 4,109 4,140 4,169 4,199 4,228 4,257 4281 4,305 4329
NS 184 3022 3,045 3,066 3,088 3,109 3131 3,149 3,166 3,184

N5 54 185 29700 20923| 30135 30347 30559 30771| 30943| 31116 31289

N5 54 186 20510  20664| 20810] 20957 21103 21250 21368 21488 21607
5294 187 10856| 20005| 20146 20288 20430 20572| 20687 20803 209018
52771 188 21734 21942 28140 28338 28536| 28734| 28804 20056 29218

ik 1 729,290 | 734,759 | 739,967 | 745,175 | 750,384 | 755,593 | 759,803 | 764,057 | 768,313

AN 26919| 27160 27392] 27624| 27856| 28088| 28278 28471] 28665
svvrrasrs | 25241 25468| 25686 25003  26121] 26339| 26517] 26698 26879

Nt 2 52,160 | 52,629 | 53,078 | 53527 | 53977 | 54427 | 54,795 | 55169 ] 55544

&8 781,450 | 787,388 | 793,045 | 798,702 | 804,361 | 810,019 | 814,598 | 819,226 | 823,857

H : JICA AL
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Z Y BT

v = 5 BB X | A BB EE A 5 &
(PPP 7 > 7 FHEE) . .
F A FA L — BT hEEED T ¢ — Y 7y HE

# 536 ~VU ZA)IFmo A0l (2/2)

R e AOFHl
I 7Y A 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036 | 2037

T Ji 168 5,040 5,057 5073 5,089 5,104 5,120 5135 5,145
RTUAIA L0 4,956 4973 4,988 5,003 5019 5034 5,049 5,058
NTAIA L 4,892 4,909 4,904 4,939 4,954 4,969 4,984 4,994
NTAIA T2 18615| 18679| 18736| 18794| 18851| 18908| 18966| 19,003
NTAIA LT3 17967| 18029| 18084| 18140| 18195| 18250| 18306| 18352
NI 174 20539| 20609| 20673| 20737| 20800| 20863 20927| 20966
NSAIA LTS 57360| 57566| 57,743| 57919| 58097| 58273| 58450| 58555
NSAIA1T6 265906 | 266821| 267,640| 268460| 269279| 270100| 270919| 271365

NI AT 78383| 78653| 78894| 79136 79377| 79619 79861| 80,001
RTIA 178 96529| 96861| 97158| 97456 97754| 98051| 98348| 98526
NS4 179 34082 34199| 34304 34410] 34514| 34619 34725 34792

5o 7iA 180 16886 | 16944| 16996| 17048| 17100| 17152| 17204] 17231
~UF4 ["Fos1181 28611] 28709| 28797 28885| 28973 29062] 20150| 29197
NI [R5 71 182 11635 11675 11711| 1747 117s2| 11818 11854 1187
NI 183 4,353 4,368 4,381 4,395 4,408 4422 4,435 4,442
NI 184 3,201 3212 3222 3232 3,242 3252 3,262 3,268
i 185 31463| 31571| 31668| 31765| 31,862| 31959| 32056| 32,100
NI 186 21727| 21802| 21869| 2193 22003 22070 22137| 22175
NI 187 21034| 21106| 21171| 21236| 21301| 21366] 21430| 21470

T 7i4 188 20379| 29480| ~29571| 20662 29752| 29843 20933| 29983

k1 772,567 | 775,223 | 777,604 | 779,988 | 782,367 | 784,750 | 787,132 | 788,504

BIH 28857 28992| 29116| 20240| 29364| 29483] 29612] 29,701

UL T7r7a| | 27060|  27186|  27302| 27419| 27535| 27651| 27,767 27,850

il 2 55917 | 56,179 | 56,418 | 56,659 | 56,899 | 57,139 | 57,380 | 57,551

&t 828,484 | 831,402 | 834,023 | 836,647 | 839,267 | 841,889 | 844,512 | 846,055

HiEL - JICA FRA]

()  KFFETHI
BASENI R LIZL 91T, ARFEEFHNL, AFEAKEEERKIIONTY=F v
HPBETLTWD, v U T ANFRIOKFET A2 R BITITRT, ZOTHNT, +
=7y FHENAIUKEZ BICHE LIZBETH D, b, 7Y ofiicfiiET 20 Y
HYN KON T T 4 7 Tas— [ZONWTE, £ 537Uy Y UHidk

TETREMN S,
3537 <V ZA)IMEOKEBEETH
2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 [ 2020 | 2021
PE i K (42 ifi, LPCD) 129 131 132 133 134 137 140 143 145
AT K (a7l LPCD) 126 126 126 126 131 131 131 131 142
HE KRR E (U 1hi MLD) 30.7 323 34.0 36.1 38.1 40.1 421 44.1 46.8
PR (hat s i, MLD) 3.1 3.2 3.4 3.6 3.8 4.0 4.2 4.4 4.7
2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
fH%Hd/kﬁTi—‘%"é (/v ifi, LPCD) 148 151 154 157 160 160 160 160 160
T K 788 (i, LPCD) 142 142 142 142 142 160 160 160 160
m%mm =1 (4 i, MLD) 49.4 52.1 54.7 57.4 60.9 64.4 67.8 713 74.8
MK (hat s i, MLD) 4.9 5.2 5.5 5.7 6.1 6.4 6.8 7.1 75
2031 | 2032 | 2033 | 2034 | 2035 | 2036 | 2037
TR Z (i, LPCD) 160 160 160 160 160 160 160
AT K (a7, LPCD) 160 160 160 160 160 160 160
MEMKFEE (/1. MLD) 79.4 84.0 88.6 93.2 97.8( 103.3| 1089
Pa I KEE (Hathifi, MLD) 7.9 8.4 8.9 9.3 9.8 10.3 10.9

Hil . B %275 2013
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Z Y BT

v = F MBI AKX L FAE B R &5 &
(PPP -7 > 7 SHEE)
Z A T R— B TFAREEED T ¢ =Y 7 FHE

(4)  THKEDOTH

ANA TR OKFBEFRNIESE GEKEDO TR EZITo 72, 423K 5.3.8 77,
ZC. FKEGHAERIT 80%E L., i FAKEEDIRAZIHEKED 15% RIAA TS,

#* 5.3.8 {5/KEOTFH

2013 2014 2015 2016 2017 2018 2019 2020 2021

G (i) 676,374 | 683,085 | 689,860 | 696532 | 703264 | 709,771 | 716278 | 722,784 | 729,290
ﬂ%)\ A (7Y w) 47647| 48088 | 48565| 49035| 50006| 50545| 51083| 51621| 52160

AKFEFE (a7 i, LPCD) 126 126 126 126 131 131 131 131 142
E{%}ﬂmk 535 (4, LPCD) 129 131 132 133 134 137 140 143 145
2 AR TEE (DA 21, MLD) 31 32 34 36 38 40 42 44 47
152 K TS (/2 T, MLD) 307 323| 30| se1| 31| 401| 421| 41| 468
AEEEA R (mP /) 73006 | 73895| 74666| 75428| 79063| 79924| 80787| 81653| 88898
S TE KR (m® ) 1001| 1149| 1210 1282 1353| 1425| 1497 1569| 1663
B A (m? /H) 74187 | 75043| 75876| 76709| 80416| 81,349 82284| 83222 90561
HUF A DR ATEA R (M 7)) 11128 11256 11381| 11508| 12062 12202| 12343| 12483| 13584
SHE AR AIEAE (MYE) 85,300 | 86,300 [ 87,300 88,200 | 92,500 | 93,600 94,600 | 95,700 | 104,100
BHE A B KI5 AR (mYA) 100,200 [ 101,300 | 102,400 | 103,600 | 108,600 | 109,800 [ 111,200 | 112,300 | 122,300
SHER R K75 AR (MY A) 144,700 | 146,300 | 148,000 | 149,600 | 156,800 | 158,600 [ 160,500 | 162,300 | 176,600

2022 2023 2024 2025 2026 2027 2028 2029 2030

SEAA (ad ) 734,759 | 739,967 | 745175 | 750,384 | 755593 | 759,803 | 764,057 | 768,313 | 772567
ﬂ%)\u (s i) 52,160 | 52629 53078| 53527| 53977| 54427 54795| 55169 55917

KAFEE (Bl LPCD) 142 142 142 142 142 160 160 160 160
A iE AKRTEE (4T, LPCD) 148 151 154 157 160 160 160 160 160
FadEMAKRTRE (Iath i, MLD) 49 5.2 5.5 5.7 6.1 6.4 6.8 7.1 75
PAEMAKTEE (/i MLD) 49.4 52.1 54.7 57.4 60.9 64.4 67.8 71.3 74.8
AEEAKE (M IA) 80,644 90418| 91,191 91,967| 92,744| 104,221 104813| 105406 | 106,046
FEEE AR (m® /) 1757 1852| 1946 2040| 2164| 2288 2412 2535| 2659
A 75K (mP IR) 91,402 92269| 93137 94007| 94908| 106509 | 107,225| 107,941 108,705
HF A DR ATEAE: (M /A) 13710| 13840| 13971 14,01| 14236| 15976 16084 16,191| 16,306
HE A EABAR(MYE) 105,100 | 106,100 | 107,100 | 108,100 | 109,100 | 122,500 | 123,300 | 124,100 | 125,000
E A ERBAR(MYE) 123,400 | 124,600 | 125,700 | 126,900 | 128,100 | 143,800 | 144,800 | 145,700 | 146,800
HE R R KRB AE (MYA) 178,200 | 179,900 | 181,600 | 183,300 | 185,100 | 207,700 | 209,100 | 210,500 | 212,000

2031 2032 2033 2034 2035 2036 2037

*HAA (aAi ) 775223 | 777,604 | 779988 | 782,367 | 784,750 | 787,132 788504
A A (i) 56,179 | 56418 56659 56899 57,139| 57,380 57,551
AT K FEE (aA i, LPCD) 160 160 160 160 160 160 160
A VS K TEE (4T, LPCD) 160 160 160 160 160 160 160
PSR E (AT, MLD) 7.9 8.4 8.9 9.3 9.8 10.3 10.9
P /K TEZ (/o 1i, MLD) 79.4 84.0 88.6 93.2 97.8( 1033| 1089
AETEIG KR (m® IH) 106,419 | 106,755 | 107,091 [ 107,426 | 107,762 | 108,098 | 108,295
P IE A (M IR 2822 2986| 3149| 3312 3475| 3673 3871
A B AR (m 1A) 109,242 | 109,741 | 110240 110,738 | 111,237 | 111,771| 112,166
R AR DR AT KR (M 1) 16386 | 16461| 16536| 16611| 16686| 16,766 16,825
E A KRB AR(MYE) 125,600 | 126,200 [ 126,800 | 127,300 | 127,900 | 128,500 | 129,000
3 AR ABEAEMYA) 147,500 | 148,100 | 148,800 | 149,500 | 150,200 | 150,900 | 151,400
HE R KRB AR (MYA) 213,000 | 214,000 | 215,000 | 215,900 [ 216,900 | 218,000 | 218,700

H : JICA SHA ]

B, BEOFEERGKEIL, ROLIICHEH L,
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Z Y BT
v = F BB TG HIX | kB B A
(PPP 7 > 7 S5 )
FZrA TR — ]

BEB5E

EBETAEEED T ¢ — ) 7 1 R

5.3.3
(1)

Rk =

Gk A= KA X0.8

-
— - N

A BT - 2,237 ha
HRKGGE : B D KT
& T - 55.8 km?
X N0 & CEDIZFHDFELEH—T S/, 08 /1 TKEMRF

~ U 7 Z) Vs DR E
B it i ORI R R
1) B ER RO Tk

~ U T AN D45 T KALBRIG A # 2 DT B AR D

SRS (ha) X EHZEKEZE MLD) 75 > ifigE km?) X10

el & T o7, % 5.3.9

WCRREF LB R L ONE T51E (BHEI A, FERHEI L) MERIER 2R,
# 539 BEKRWELLE (BEHILE, FREAILE) IEKER () 7 4)HE)
A Fvarl AT ar 2 FFvar 3 A Tvav 4
TFARALERSG O & {1 oAl 2 i 1, 3 i 1, 4
BFER BRHITH: | JEBREITY: | BEWI T | FEBHEITY: | BAMITIE [ FEBHEVIY: | BREIT: | EBHEI T
200 1,450 3,590 1,450 3,590 1595 4,130 1,450 3,590
250 1,615 3,080 2,010 2,880 1,615 3,080 1,785 2,900
300 2,350 3,095 2,110 3,130 2,280 2,935 2,180 3,895
350 170 1,490 170 1,485 170 1,490 820 2,490
400 2,165 3,705 2,225 4,000 2,920 4,635 2,165 3,840
450 - 70 - 70 - 70 - 450
500 1,745 4,460 1,745 4,455 1,745 4,325 2,370 4570
600 645 1,540 645 1415 645 2,135 1,055 1,540
700 675 2,455 675 2450 675 2,455 675 3,055
B (mm) 800 530 2,015 530 2,020 530 2,015 530 2,015
(2R3 T ) 900 - 1,380 - 1,385 - 1,380 - 810
1000 365 1,190 365 1,190 370 1,185 365 1,350
1100 650 2,990 665 2,975 510 2,305 60 1,310
1200 630 3,105 630 3,105 - 2,480 - 2,480
1350 - 1,335 - 1,070 1,285 1,290
1500 - - - -
1650 - - - -
1800 550 345 60 60
1900 - - - -
2000 - -
2100 60 - 80 - - - -
EF 12,990 36,110 13,220 35,645 13,055 35,965 13,455 35,645
& &t 49,100 48,865 49,020 49,100

Hit : JICA A

2) EHE

# 53101~ Y TA)PIKRCERE L2 ERH A~ ~ U ¥ )R E FEkC, B
RIE P R EREARL L, #2277V — g (RC) 2L, /2, ~=F v K
i nE b =1% (PVC) Z8H L CX7=FEELRH D7D, 450mm £ T

D/ RRE

BIZOWTIL, PVC A LT,
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S it el BHTHhEEED T 1 — P 7 B

#5310 @WHLEEM (=V 72315k

B WFEHFR Jits 55 e
RC HAAM N2 | BB OSFEREI T3k - KRSy AL
PVC B T2 | BTk - 450 mm LLF O/ RS

HiE JICA FRAEH

3) EEDNL— |
(533 725 536 (Zaxit LI2E /L — M amrd, < U xR s FERiC, At

N

B E I3 E e iR E kﬁ%&()\ﬂﬂl Mo TRESLIZEE LK,

H
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X533 BELEZEBL—F (U ZA4)WER4E 7 a 1)
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v = BB T A BB EEE A #5 &
(PPP 1 > 7 > E %) )
S it el BHTHhEEED T 1 — P 7 B

4) HFRE

~ U T ANFIEOMITERATEL LV, Lo T, BRERS> TOBEFI~DOE R
DARITIRL R 2 BAR 55, Flo, BRPRZ WO T, HATICL > TIHR T
&@&pﬁﬁﬁﬁlﬁé%é%étéa7)7%Nmﬁﬁi%%39:%Ti5ﬂ
BEORK 70% % NI TIRIC L 2T L Uiz, G L7 oMEEs % 53,1112
T, v UF TG E B2 W FHMEEDOF T a bR TH LD, F
BIMERIREDO AT L a VI OZERIT RN,

#5311 <V 54| FROSERRE

ﬁ@ﬂm F¥ (m)
A7varl | 21 22.5 8.7
A7var2 | 21 ~ 200 8.7
AFvar3 | 22 ~ 225 8.7
ATva 4 | 22 ~ 224 8.6

High : JICA S

5) Ry hR

~ U 7 F)IHIIZ BV T, E@ﬁf&ay%ﬁyfﬁ%ﬁﬁgfﬁéo§53ﬂ
R LTe R v Tk OB 2 v, R T sk ONLEIEL, X 5.3.3 75 5.3.6 IZ8
Lkﬁ%w~F®$:mLTMéoﬁ??aVSKOwT@\%mﬁ%Ek&éo

#5312 ~ VU 7RI BIT DR T hEek

et E Hie WY T sk WETE ] BEEE T o
(m3ls) (m) DB KW,/ B 7 K "
PS1 0.577 6.0 KB 55 3/1
PS2 0.024 8.0 PR 22 2/1
PS3 0.007 100 | ~vHA—n 75 1/1
PS4 0.200 5.3 AR 22 2/1
PS5 0.015 60 | viA—L 75 1/1
PS6 0.023 50 | = Ah—n 75 1/1
PS7 0.038 50 | <~ Ah—n 75 1/1
PS8 0.015 120 | =vHh—n 75 1/1
PS9 0.056 10.0 P AR 22 2/1
PS10 0.006 50 | = Ah—n 75 1/1 F 7 3D
PS11 0.061 5.0 PR 22 2/1
PS12 0.072 5.0 AR 22 2/1
PS13 0.033 40 | woF— 75 1/1
PS14 0.340 10.0 PR 22 2/1

H : JICA SHA ]

6) HEEESER
WELE R DOALE OB EIL. &4 T a IcBWTRERILTH S, ~ U 74
BRIZ BT, 128 O R 2 5% 5 U 7-, IR OB B & 2 X 5.3.7 IR T,
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v = BB T A BB EEE A #5 &
(PPP 7 27 Z %) )
S it el BHTHhEEED T 1 — P 7 B
2 15 ¥ B ff
1) GYR

2037 FED AR RIGAK B A B L2/ R, <~V 7 A)INFk Tl FKEEH S DOIEKNR
108,300 m*/ H . PE¥EMR/ S DIEAN 3,900m H & FHISN7=, ZhbiE, 20374
DOIFRIEE H R RKIGKEICH LT, Z0E4 84%, 3%IZFEY 35 (M FKFEDIR AL

13% ),

KGR OB B 21T o 72 & 2 A, < U )ik & [FEkC BT ATE1HKRR,
FH. BT OONRONTHEKRRIE T L WA KEAER S, TEPKIZoONT
IXDENR BZEHLL TN 5728, v:ﬁyFﬁ?iTKﬂ@%®iEﬁmﬁwi5ﬁ
ANKEEE=HY 7L, KENBLLESECEREST 202 THDH, LoT, T

BRIz OV, #Y @ﬁb#ﬁ%ﬁ%ﬁ%#éiQ\Dmm&UEMB@%:
&)/7%ﬁw\ﬁ WCEHTAMNEND S, 53812~V T AJIFREAIH L Ty
%P LN ONLE %27,

L JICA S
X538 =V ZA)IFEkORE LEMER DAL EX

2) <V FANHEOKE

% 5313107 ) T Ik C o LIk EER RE T, <Y T AITEOA
B, THRICHREORERE, L LAS b, KB~ — v A
L T 5 U O #R 3 T, BOD OFEEITRN S DD 2RO R K % Fiék
LTWo,
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Z Y BT

v=F HIBE I [ FKE R R

BEB5E

(PPP -7 > 7 SHEE)

Z A TR — Pk

EBETAEEED T ¢ — ) 7 1 R

(3)

#5313 <V IFA)IFBOKEFAERF (2012458 A)

e ﬁﬂl,ﬁ ﬂﬁz,ﬁ ims)ﬁ ﬂiﬁzﬁ ﬁ%ﬁ ﬂﬁéﬁ B | B

pH 7.6 7.4 7.7 7.7 7.6 74 7.9 6.8

7Kl (°C) 262 | 262 | 271 | 265 | 264 | 261 | 271 | 255

DO (ppm) 2.3 1.0 3.0 25 16 2.0 4.2 0.3

BODs (mg/L) 19.0 | 487 | 137 | 267 | 17.7 | 647 | 1020 | 80

COD (mg/L) 357 | 713 | 247 | 593 | 30.0 | 1157 | 168.0 | 19.0

SS, (ml/L) 0.4 0.6 0.5 0.8 0.3 15 35 0.2
FEEAMEZE R (mg/L) <05 | <05 | <05 | <05 | <05 | <05 | <05 | <05

7 E=T HEZE IR (m/L) 94 | 188 | 175 | 136 | 133 | 108 | 359 | 22

5%« MK OB EAMEZ R~ 3, FORME R O/ MBI, 2T OB O R RAE K O/ IME 2 7R~
jﬁo
it : JICA FH#RA

3) WAKEDHE

NEREOFRERNG . FARLIG~TRAT 215 /KOKEIX, BOD 23 20 mg/L 7>
175 mg/L (F4fiE : 120 mg/L) . SS 7% 200 mg/L L ME SN D, COD, £%# (T-N)
KLY v (T-P) IZ2OW T, ZE4, 235mg/L, 60mg/L, 6 mg/L & A87E L7z,

FARRLERS ORI A% F
1) KM OGNS T
~ U Z F)NFRIE D4 T OAFRE BRI SV T, T RRLER S OIS 3% 5 M O %
BRIOVERZIT o7, ~ U 7)1k & [FERIC, KBRS LT CAS ik, {5 TRALEE
(X RAE &K AR Lo, 72, BORKEREILY 7 X SB OFEHEL L,

T-N LN T-P OFpER, BERICE AT S, £5.3.14 12~ Y 7 A)HREICEHIT 5 Tk
AR DR ETRE T A R T,

% 5.3.14 ~ VU 7 A)NFIRICE T B FARLEG O EE T
TAMEBEORE | 701 FFar? FFar 3 FFar 4
T AR E O & R 1 FA b 2 A 1| efiith 3| i 1 | et 4
£ (ha) 55 6.6 5.5 1.9 55 1.9
FHE LR K B (MLD) 151 151 112 39 115 36
JKAVER 7 1 FEYETLIETG VR (CASER)
THIRALER )5 1 HBEME — K

BOD: 120 mg/L
COD: 235 mg/L
FHEREAKE SS: 200 mg /L
T-N: 60 mg/L
T-P:6 mg/L
79 A SB
. . BOD: 30 mg/L
E E‘ =y )i,
BT COD: 60 mg/ L
SS: 50 mg/L

Hidh : JICA FHE
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v = 5 BB X | A BB EE A 5 &
(PPP 1 > 7 F ) .
F A FA L — BETHAEEED T ¢ =LY 7 FE

2)  FKALERLG MG % G

a) ozt

Bt L RO 21X, ~ U Z AR O KBNS AT 5 e FsIIALE LT
Do BEEIZ30mMm 225 40m TH U KA E O SFGIZEWIGFTIALE L T D,
L oT, KBS HIInEE L L, —J5, gt 3 RO 4 13tk oo R imichr
EHLTWD, fElE, 40 m»d 50 m ThH D43, KA & AR OZEITEUTE
R&EL RV, KoT, BABBROTZOOETENVLE L RLIGANEZLND,

b) ATALER SR
AALER R X, A7 U — ) AR Tk, K, L TR S L5, Al
JUB R O R T M Ok EHiE & % 5.3.15 X 1) 5.3.16 17”7,

7% 5.3.15 ATLERMERR DR FH TR OREHE (= 74k, 7> a1, 2)

Process Facilities Design Parameter Quantity
Assumed velocity 0.9 m/s
Clear area thru rack opening 0.53 m?
Bar Screens Clear width opening _ 1.7 m
Number of duty bar racks, mechanical bar screen |2 units
Stand-by bar racks, manual bar screen 1 unit
Slope from vertical, degrees 15 - 45 degree
Retention time 3 minutes
Total volume 472 me
Number of tank 2 tanks
Influent PS Volume per tan 236 m°
Side water depth 4m
Avrea per tank 58.98 m’
Length and width of tank 7.68m
Preliminary Treatment Number of duty parshall flume 2 units
Stand-by parshall flume 1 unit
Upstream channel depth 230 mm
Upstream channel width 1570 mm
Parshall Flume Throat width 915 mm
Downstream channel width 1,220 mm
Flume length 2,870 mm
Downstream channel depth 990 mm
Surface load 1,800 mimeld
Settling velocity 0.2 m/s
Number of duty grit chamber 3 chambers
Grit Chamber  |Stand-by grit chamber 1 chamber
Width 14m
Length 20m
Water depth 2.1m

HiL : JICA S
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(PPP 1 > 7 S HEZ)
Z A TR — Pk

BEB5E

EBETAEEED T ¢ — ) 7 1 R

# 5.3.16 RiALERfERR D

REFHE TR O

At

(=Y 4]k, 7> a3, 4)

Quantity
Process Facilities Design Parameter Option 3 Option 4
Site 1 Sitels; Site 1 Site 4
Assumed velocity 0.9 m/s 0.9 m/s 0.9 m/s 0.9 m/s
Clear area thru rack opening 1.08 m’ 0.38 m° 111 m’ 0.35m°
Bar Screens Clear width opening i 0.95'm 0.4 m 0495.m 0.40‘m
Number of duty bar racks, mechanical bar screen |2 units 2 units 2 units 2 units
Stand-by bar racks, manual bar screen 1 unit 1 unit 1 unit 1 unit
Slope from vertical, degrees 15 - 45 degree |15 - 45 degree |15 - 45 degree |15 - 45 degree
Retention time 3 minutes 3 minutes 3 minutes 3 minutes
Total volume 350 m° 122m’ 359 m’ u3m
Number of tank 2 tanks 2 tanks 2 tanks 2 tanks
Influent PS Volume per tan 175 m° 6Lm’ 180 m* 56 m°
Side water depth 4m 4m 4m 4m
Area per tank 43.75m° 15.23 m’ 44.92 m° 14.06 m*
Length and width of tank 6.61 m 3.90m 6.70 m 3.75m
Preliminary Treatment Number of duty parshall flume 2 units 2 units 2 units 2 units
Stand-by parshall flume 1 unit 1 unit 1 unit 1 unit
Upstream channel depth 230 mm 230 mm 230 mm 230 mm
parshall Flume Upstream channel width 1570 mm 845 mm 1570 mm 845 mm
Throat width 915 mm 305 mm 915 mm 305 mm
Downstream channel width 1,220 mm 610 mm 1,220 mm 610 mm
Flume length 3,169 mm 2,870 mm 3,169 mm 2,870 mm
Downstream channel depth 990 mm 990 mm 990 mm 990 mm
Surface load 1,800 m*/m’/d {1,800 m*/m’/d |1,800 m*/m’/d |1,800 m*/m’/d
Settling velocity 0.2 m/s 0.2 m/s 0.2 m/s 0.2 m/s
Number of duty grit chamber 3 chambers 2 chambers 3 chambers 2 chambers
Grit Chamber  |Stand-by grit chamber 1 chamber 1 chamber 1 chamber 1 chamber
Width 2.08m 0.87m 211m 0.83m
Length 44.54m 12.40 m 45.14m 11.90 m
Water depth 1.80 m 13m 1.85m 1.25m

High  JICA SR

0)  KILEEHE

IKAVPR % 1%, Fe LB, SOl R OV & T Bt CHER S D, UGS IZES L
5 T-N KON T-P OBRENMLIEL I o T2 5A1C

It

/\\\

W
5.3.18 |T/R T,

Fire 32 4 % 2%

=L

IKALBR
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7 5.3.17 KOBEMEFF OREHFE TR OREME (=Y 74k, 7Y a1, 2)

Process Facilities Design Parameter Quantity
Overflow rate 40 m*fmeld
Liquid depth 3m
Primary Clarifier |Surface area, m?2 3775 m’
Diameter 34 m
Number of tanks 4 tanks
Detention time 1.8 hours
Aeration time 5 hours
Total tank volume 31,460 m’
Aeration Tank  |Number of tanks 4 tanks
Area per tank, m2 7,865 m’
Length x width 51mx31lm
Sewage Treatment Anaerobic Tank [Aeration time 3 hours
and Aerobic Tank |Total tank volume 18875 m*
(future design for |Number of tanks 3 tanks
T-Nand T-P  |Area per tank 6,290 m”
rmoval) Length x width 50mx25m
Hydraulic loading rate 20 m>/m?/d
Liquid depth 3m
Surface area 7,550 m’
Secondary Clarifier | Total Tank VVolume 22650 m
Number of tanks 8 tanks
Area per tank 945 m’
Diameter 35m

High  JICA SR

7 5.3.18 /KR OFRHFE TR OREHE (U 7). =7 a3, 4)

Quantity
Process Facilities Design Parameter Option 3 Option 4
Site 1 Site 3 Site 1 Site 4
Overflow rate 40mYmid {40 mYmid |40 mUmid |40 mYmiid
Liquid depth 3m 3m 3m 3m
Primary Clarifier |SUrface area, 2 2,800 m’ 9755 ' 28715 m’° 900 m’
Diameter 30m 25m 30m 25m
Number of tanks 4 tanks 2 tanks 4 tanks 2 tanks
Detention time 1.8 hours 1.8 hours 1.8 hours 1.8 hours
Aeration time 5 hours 5 hours 5 hours 5 hours
Total tank volume 23333 m’ 8,125 m* 23958 m’ 7,500 m*
Aeration Tank  |Number of tanks 4 tanks 2 tanks 4 tanks 2 tanks
Area per tank, "2 1,167 m’ 813 m’ 1,198 m’ 750 m’
Length x width 50 mx 23.50m [50mx16m [50mx24m |50 mx15m
Sewage Treatment Anaerobic Tank [Aeration time 3 hours 3 hours 3 hours 3 hours
and Aerobic Tank [Total tank volume 14,000 m® 4875 m* 14375 m’ 4500 m*
(future design for [Number of tanks 2 tanks 1 tanks 2 tanks 1 tank
T-NandT-P  |Area per tank 1,400 m’ 975 m’ 1438 m’ 900 m°
rmoval) Length x width 50mx28m  [50mx20m |50 mx 28.75m |50 mx 18 m
Hydraulic loading rate |20 m¥m’d  [20m’im’d |20 m¥m%d |20 m¥m’/d
Liquid depth 3m 3m 3m 3m
Surface area 5,600 m* 1,950 m’ 5,750 m* 1,800 m*
Secondary Clarifier [Total Tank VVolume 16,800 m’ 5850 m* 17250 m* 5400 m’
Number of tanks 6 tanks 2 tanks 6 tanks 2 tanks
Avrea per tank 933 m’ 975 m’ 958 m’ 900 m’
Diameter 34m 35m 35m 34 m

High  JICA S
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(PPP 7 27 ZHZE)

ZrA T —

BEB5E
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d) {H#EEh
SUEHK Z ) TN O D NS, WHESLETH D, HET KAV b D
AHE RN T 2, ek OBeE g o O EHME 2 % 5.2.19 X 11 5.3.20 (27”7,

# 53.19 HEMZORBTRORIE (U )k, 7 a1, 2)

Process Facilities Design Parameter Quantity
Contact Time 15 minutes
Total Volume Required 2540 m®
Disinfection Disinfection Tank Total Area Required 790 m’
Number of Tanks 2 tanks
Length x width 28mx14m
Side water depth 3m

Hidh : JICA FHER

# 53.20 HEMBEORFHB TR OREE (U FA)kR, F7 3> 3, 4)

Quantity
Process Facilities Design Parameter Option 3 Option 4
Site 1 Site 3 Site 1 Site 4
Contact Time 15 minutes 15 minutes 15 minutes 15 minutes
Total Volume Required 1,750 m 609 m’ 1,797 m 563 m’
Disinfection Disinfection Tank |10tal Area Required 583 m’ 203 m’ 599 m’ 188 m’
Number of Tanks 2 tanks 2 tanks 2 tanks 2 tanks
Length x width 24mx12m_ (143mx7.1m [24mx12m |13.7mx6.9m
Side water depth 3m 3m 3m 3m

Hidh : JICA FHE

15 IRAVER i 5%
B A & O &L B & DGR I, 1BIRIBEATE TH— b L, B IR Cihle %
R D, MR SIUZIBTRIT. I5IR R OB~ S, TBIROBAZIT
9, 7 5.3.21 TN 5.3.22 (VGRS DR FHE L M O EHE & 1~ T,

e)
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7 5.3.21 (IR MR DR EEE T R OREHE (=Y 74k, 7Y a1, 2)

Process Facilities Design Parameter Quantity
Typical hydraulic loading 9.8 m/m’/d
Total sludge flow 3435 m’ld
Sludge Blending Blending period 1 hours
Tank Avrea of sludge blending tank 48 m
Number of tanks 2 tanks
Side water depth 3m
Diameter 7.8m
Hydraulic loading 47 kg/mzld
Total surface area 700 m’
Sludge Treatment Sludge Thickening |Number of tanks 2 tanks
Tank Area per tank 350 m’
Side water depth 35m
Diameter 21.1m
Duty screw press machine 2 units
Stand-by screw press machine 1 unit
Sludge Dewatering | Thickened sludge 32,880 kg/d
Machine Flow 133 m/d
Sludge cake 20%
Solids capture 95%

HiL : JICA S

7 5.3.22 (5B X DR EHE T R ORREHE (= U Z )Wk, =72 a3, 4)

Quantity
Process Facilities Design Parameter Option 3 Option 4
Site 1 Site 3 Site 1 Site 4
Typical hydraulic loading 9.8mm’/d __ |9.8mYm’d  [9.8m¥m’d 9.8 mYm’/d
Total sludge flow 24385m’d 8491 m’d  |25038m°d  [7.837.92 m*/d
Sludge Blending Blending period 2 hours 2 hours 2 hours 2 hours
Tank Area of sludge blending tank  |35,38 m? 8.05 m’ 36.33m° 7.43 m°
Number of tanks 2 tanks 2 tanks 2 tanks 2 tanks
Side water depth 3m 3m 3m 3m
Diameter 6.71 m 3.20m 6.8m 3.08 m
Hydraulic loading 47kgim’ld |47 kgim’id |47 kgmPd |47 kgim’rd
Total surface area 520 m° 118 m° 534 m’ 109 m’
Sludge Treatment Sludge Thickening |Number of tanks 2 tanks 2 tanks 2 tanks 2 tanks
Tank Area per tank 260 m’ 59 m’ 267 m’ 55 m’
Side water depth 35m 35m 35m 35m
Diameter 18.20 m 9m 18.44 m 8m
Duty screw press machine 2 units 2 units 2 units 2 units
Stand-by screw press machine |1 unit 1 unit 1 unit 1 unit
Sludge Dewatering | Thickened sludge 24,385 kg/d 8491 m*/d 25,038 kg/d 7,837.92kg/d
Machine Flow 98 m*/d 34m’d 101 m*/d 32m’d
Sludge cake 20% 20% 20% 20%
Solids capture 95% 95% 95% 95%

HiL : JICA S

3)  FUKMLERG DA B ) R

TR e OB TR AL PRI B2 7o B AR 2 S S 2. /KA D SRR I B 72 7R
NEORRFEIT -T2, FEWERIE O ITUB RIS U TRE L, T H%E L7k
AR DWW C R BN &2 HE L, @A TE 58I, 230 AV b FE721% 460
RV NTHD, £, AL 60 Hz OB TH 5,
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d 7nv—=
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f)  RENGIEHK
ARENGIEAIT, 10 m x 6 m Ofitigk &% E L., RENGIRZBIRIREHE ~fG%kd 5K
VR R E T D,
0) {5IEMLAHR
JHIRRLARIZ, 16mx6m OfigkZd%E L, (Gl KEESEZRET D,
T AKALER R o it 3R B B X
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1. Treatment and Support Facilities

Treatment Facilities / Support Facilities | Unit |Quantity| Remarks
1-1. Treatment Facilities
Bar Rack Chamber m 31.9 | 3 Units
Parshall Flume m’ 23.8| 3 Units
Grit Chambers m° 299 | 4 Units
Influent Pumping Station m’ 543 | 2 Units
Primary Clarifiers m° 13,5590 | 4 Units
Aeration Tanks m’ 35233 | 4 Units
Anaerobic/Anoxic Tank m’ 21,140 | 3 Unit
Secondary Clarifiers m° 27,180 | 8 Units
Sludge Blending Tanks m’ 343 | 2 Units
Thickener Tanks m 2,874 | 2 Units
Disinfection Tank m 2,831 | 2 Units
1-2. Support Facilities
Administration/Control/Workshop Building m° 192 | 12mx 8 mx 2 floor
Laboratory Building m’ 24| 6mx4m
Guard House m 16| 4mx4m
RAS Building m° 48| 8mx6m
WAS Building m° 60| 10mx6m
Blower Building m? 108 | 28mx6m
Power House & Genset Building m° 78| 13mx6m
Dewatering Building m° 96 | 16mx6m
Pump House/Shelter m° 18| 6mx3m
Parking Area m° 200
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2. Mechanical and Electrical Equipment

Facilities / Equipments | Unit |Quantity| Remarks
2-1. Bar Rack Chamber
Bar Rack (Duty, mechanical type) unit 2
Bar Rack (Stand by, manual type) unit 1 Bar rack chamber
2-2. Influent PS
Transfer Pump, Submersible non-clog type
SP-1A, SP-1B, SP-1C, SP-1D (Duty) unit 4 .
SP-1E (Stand by) unit 1 FI,[:;N capacity: 9,437.5 m’/ hr, Pumps: 674.1
SP-1F, SP-1G, SP-1H, SP-11 (Duty) unit 4 '[IT']DI/-ih:r:?.O m, Motor: 100 HP, 460 v-3 ph-60 Hz
SP-1J (Stand by) unit 1
SP-1K, SP-1L, SP-1M, SP-1N, SP-10, SP-1P (Duty) unit 6
2-3. Primary Clarifier
Travelling Scraper with skimmer and motor drive unit
CDU-1 unit 1
CDU-2 unit 1| Motor: 3 HP, 230 v-3 ph-60 Hz
CDU-3 unit 1
CDU-4 unit 1
Scum Pumps, submersible non-clog type
P27 O Lt - Flow capacity: 0.64 m*/hr, TDH: 10 m
SP-28 (Stand by) unit L} Motor: 05 HP, 230 v-1ph-60Hz
SP-2C (Duty) unit 1
SP-2D (Stand by) unit 1
Sludge Pumps, centrifugal end-suction non-clog type, For WAS building
SP-3A (Duty) unit 1| Flow capacity: 3.28 m®/min, TDH: 10 m,

SP-3B (Stand by) unit 1| Motor: 15 HP, 460 v-3 ph-60 Hz
2-4. Aeration Tank

Blower Power
BL-1A, BL-1B, BL-1C, BL-1D, BL-1E, BL-1F (Duty) unit 6| Requirement capacity: 96.87 m*/min
BL-2 (Stand by) unit 1| Motor: 125 HP, 460 v- 3 ph- 60 Hz
BL-1G, BL-1H (Duty) unit 2

Fine Bubble Membrane Diffusers unit 9,026

2-5. Secondary Clarifier

Travelling Scraper with skimmer and motor drive unit
CDU-5 unit 1
CDU-6 unit 1
CDU-7 unit 1
CDU-8 unit 1| Motor: 3 HP, 230 v-3 ph-60 Hz
CDU-9 unit 1
CDU-10 unit 1
CDU-11 unit 1
CDU-12 unit 1

Scum Pumps, submersible non-clog type
P47 OW) unt - Flow capacity: 0.64 m°fhr, TDH: 10 m
SP-48 (Stand by) unit ! Motor: 0.5 HP-, ZlSO v-1 pH-eo H%
SP-4C (Duty) unit 1
SP-4D (Stand by) unit 1

Sludge Pumps, centrifugal end-suction non-clog type,
SP-5A (Duty) unit 1| For WAS building
SP-5B (Stand by) unit 1| Flow capacity: 2.63 m3/hr, TDH: 10 m,
SP-5C (Duty) unit 1| Motor: 15 HP, 460 v-3 ph-60 Hz
SP-5D (Stand by) unit 1

Sludge Pumps, centrifugal end-suction non-clog type,
SP-6A (Duty) unit 1| For RAS building
SP-6B (Stand by) unit 1| Flow capacity: 786.5 m’fhr, TDH: 10 m,
SP-6C (Duty) unit 1| Motor: 50 HP, 460 v-3 ph-60 Hz
SP-6D (Stand by) unit 1
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Facilities / Equipments

Unit |Quantity|

Remarks

2-6. Sludge Blending Tanks
Sludge Transfer Pumps ] .
5272 0w B B i A
SP-7B (Stand by) unit 1
Sludge Blend Mixer
SBM-1 (Duty) unit 1| Motor: 1.5 HP, 230 v-3 ph-60 Hz
SBM-2 (Stand by) unit 1
2-7. Sludge Thickener Tanks
Sludge Transfer Pumps | ] .
B B
SP-8B (Stand by) unit 1
Sludge Thickener Tank Mortor Drive Unit
TDU-1 (Duty) unit 1| Motor: 1.5 HP, 230 v-3 ph-60 Hz
TDU-2 (Stand by) unit 1
2-8. Disinfection Tank
Pump capacity: 1573 m’/ hr (25% of treated
Recycle Pump (RP-1, RP-2, RP-3) unit 3| wastewater), TDH: 20 m,
Motor: 50 HP, 460 v-3 ph-60 Hz
2-9. Sludge Dewatering Facility
Thickened sludge: 32,876 kg/day,
Screw Press Dewatering Machine with screw conveyor unit 2| Flow capacity: 133 m¥ day
Sludge cake: 20%, Solid capture: 95%
Capacity: 150 L/H,
UREA Feed Pump (UP-1) unit 2| Discharge Pressure=3 ke/cm?,
Power: 0. 5 HP, 230 v-1 ph-60 Hz
Capacity: 10-20 L/H,
Polymer Dosing Pump (PP-1) unit 2| Discharge Pressure:3 kglcm2,
Power: 0. 5 HP, 230 v-1 ph-60 Hz
Polymer Tank Mixer (PM-1) unit 1| Velocity gradient= 50 %
Power: 0. 5 HP, 230 v-1 ph-60 Hz
Drain Pump (DP-1) unit 2 Capacity: 30 m’/hr
TDH: 10 m, Motor: 3 HP, 230v-3 ph-60 Hz
2-10. Administrative Building
Transfer Pump for domestic water, submersible type (TP-1) unit 2 Flow capacity: 0.19 m/ min,
TDH: 25 m, Motor: 2HP, 230 v-1 ph-60 Hz
2-11. Electrical Equipment
Wires and Conduits lot 1
MCC for STP lot 1
Distribution Panels lot 1
3MVA, 345KV or 13.8 KV - 460V, 3 Ph., 60 Hz Pad Mounted Type lot 1
500 KVA rating, 3 Ph, 60 Hz, 460 v primary - 230 v secondary set 1
150 KVA, 3 ph, 60 hz, 460 v Primary- 230 v Secondary, set 1
75 KVA, 3 ph, 60 hz, 460 v Primary- 230 v Secondary, set 1

High  JICA SR
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NzERET D, X 5.3.16 (TN O HAEHRX 2 777, 500 KVA DEET 1 —
CLEFREMTH Y AT L Uiz, 7o, X 5.3.17 [ZHERERF M O BAEREK A
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faf B, FEERER M M OVFE IR iR I C DWW CENENFEH L7, 3 5.3.30
&U%&mt\%ﬂ%h®+ ARt R AR, MEZEFE R, K 1,350 kVA (G
ERERA ¢ 430 KVA. FEILERERME : 921 KVA) TH 5,

#5330 EBRMOLBENE (U 7))

Load Schedule: 460 VAC Outgoing Feeders Panel Sitel  Concrete Pedestal-Mounted, Nema 1 Enclo. Volts: 460 PHASE: 3
ESSENTIAL LOADS
Ckt. CONNECTED LOAD QTY. | VALOAD [AC Vaits AMPERAGE PROTECTION ERVICE WIRE] NEUTRAL CONDUIT
No. AB BC CA 30 AT AF POLE WIRE SIZE
. 3-125 mn
1 Submersible Pump, SP-1A 1 100,390.00 460 126.00 300 400 3P THHN 1-30mm? TW | 80mm@PVC
. 3-125 mn?
2 Submersible Pump, SP-1D 1 100,390.00 460 126.00 300 400 3P THHN 1-30mm? TW | 80mm@ PVC
3-125 mn¥
3 Blower Motor, BL-1A 1 100,390.00 460 126.00 300 400 3P THHN 1-30mm? TW | 80mm@PVC
3-80 mm?
4 Recycle Pump, RP-1 1 76,567.00 460 96.10 200 225 3P THHN 1-22mm? TW | 63mm@PVC
5 50 KA 460-230V Transformer 1 16,120.00 460 3531 25.90 3235 125 225 3P 3:?5:’:72 1-14mm? TW | 50mm@PVC
6 SPARE 1 3,984.00 460 5.00 20 100 3P
TOTAL 397,841 35.31 25.90 32.35 479.10
Load Schedule: 230 VAC Outgoing Feeders Panel Sitel  Concrete Pedestal-Mounted, Nema 1 Enclo. Volts: 230 PHASE: 3
ESSENTIAL LOADS
Clt. CONNECTED LOAD QTY. | VALOAD |AC Volts AMPERAGE PROTECTION ERVICE WIRE] NEUTRAL CONDUIT
No. AB BC CA 30 AT AF POLE WIRE SIZE
1 Admin Building, Panel LP-1 1 7,188.00 230 17.25 1840 17.85 100 100 3P B-BTOHOH%W 1-80mm? TW | 40 mm@ PVC
N - 3-38.0 mm?
2 Admin Building, Panel PP-1 1 14,975.00 230 3878 18.80 3225 125 225 3P THHN 1-140mm2 TW | 50 mm @ PVC
N 3-8.0 mm?
3 External Lighting, LP-EX 1 6,627.00 230 96 9.60 9.60 40 100 3P THHN 1-55mm TW | 25 mm@ PVC
4 SPARE 1 1,150.00 230 5.00 20 100 2P - -
5 SPARE 1 1,150.00 230 5.00 20 100 2P - -
6 SPARE 1 1,150.00 230 5.00 20 100 2P
TOTAL 32,240.00 70.63 51.80 64.70

g JICA SR

#5331 EEBRRMEOMLEENE (U 7))

Load Schedule: 460 VAC Outgoing Feeders Panel Site 1 Concrete Pedestal-Mounted, Nema 1 Enclo. Volts: 460 PHASE: 3
NON-ESSENTIAL LOADS
Ckt. AMPERAGE PROTECTION SERVICE NEUTRAL CONDUIT
No. CONNECTED LOAD QTY. |VALOAD |AC Valts AB BC CA 30 AT AF POLE WIRE WIRE SIZE
1 Submersible Pump, SP-18 1 |10039000| 460 12600 | 300 | 400 | 3P 3#2:;";‘”2 ) | 130meTW | sommePve
3125 mn¥)
2 Submersible Pump, SP-1C 1 100,390.00 460 126.00 300 400 3P THHN 1-30mm? TW | 80 mm@ PVC
] 3125 m?)
3 Submersible Pump, SP-1E 1 100,390.00 460 126.00 300 400 3P THHN 1-30mm? TW | 80mm@ PVC
) 3125 mn?)
4 Submersible Pump, SP-1F 1 100,390.00 460 126.00 300 400 3P THHN 1-30mm? TW | 80mm@ PVC
3125 mn¥)
5 Blower Motor, BL-1B 1 100,390.00 460 126.00 300 400 3P THHN 1-30mm? TW | 80 mm@ PVC
6 Blower Motor, BL-1C 1 100,390.00 460 126.00 300 400 3P 3#2:':",:“'}2) 1-30mm? TW | 80mm@ PVC
3125 )
7 Blower Motor, BL-2 1 (100,390.00)f 460 (126.00) 300 400 3P THHN 1-30mm? TW | 80mm@ PVC
3-80 mn?
8 Recycle Pump, RP-2 1 76,567.00 460 96.10 200 225 3P THHN 1-22mm? TW | 63mm@ PVC
3-30 mm?
9 Sludge Pump RAS, SP-6 1 41,829.00 460 52.50 100 100 3P THHN 1-80 mm? TW | 40 mm @ PVC
3-30 mn?
10 Sludge Pump RAS, SP-6 1 |@182000)| 460 (5250) | 100 100 3P THHN 1-80mM TW | 40mm@ PVC
3-3.5 mm?
1 Sludge Pump WAS, SP-3 1 6,294.00 460 7.90 20 100 3P THHN 1-20 mm? TW | 20 mm @ PVC
3-3.5mm?
12 Sludge Pump WAS, SP-3 1 (6,294.00) 460 (7.90) 20 100 3P THHN 1-20 mm? TW | 20 mm @ PVC
3-3.5 mnm?
13 Sludge Pump WAS, SP-5 1 6,294.00 460 7.90 20 100 3P THHN 1-20 mm? TW | 20 mm @ PVC
3-3.5 mm?
14 Sludge Pump WAS, SP-5 1 (6,294.00) 460 (7.90) 20 100 3P THHN 1-20 mm? TW | 20 mm @ PVC
3-5.5 mm?
15 Sludge Transfer Pump, SP-7 1 9,003.00 460 11.30 30 100 3P THHN 1-35mm? TW | 25 mm@ PVC
3-5.5 mn?
16 Sludge Transfer Pump, SP-7 1 (9,003.00) 460 (11.30) 30 100 3P THHN 1-35mm? TW | 25 mm@ PVC
3-55mn?
17 Sludge Transfer Pump, SP-8 1 9,003.00 460 11.30 30 100 3P THHN 1-35mm TW | 25 mm@ PVC
3-5.5 mn?
18 Sludge Transfer Pump, SP-8 1 (9,00300) | 460 1130) | 30 100 P THHN 135me TW | 25 mm@ PVC
. 3-8.0 m?
19 Screw Press Machine, SPM-1 1 21,831.00 460 27.40 60 100 3P THHN 1-55mm? TW | 25 mm @ PVC
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Load Schedule: 460 VAC Outgoing Feeders Panel Site 1 Concrete Pedestal-Mounted, Nema 1 Enclo. Volts: 460 PHASE: 3
NON-ESSENTIAL LOADS
Ckt. AMPERAGE PROTECTION SERVICE NEUTRAL CONDUIT
CONNECTED LOAD TY. [VALOAD|AC Volts
No. Q © AB BC CA 30 AT AF POLE WIRE WIRE SIZE
20 Screw Press Machine, SPM-1 1 (21,831.00) 460 (27.40) 60 100 3P 3?3'::\?2 1-55mm? TW | 25 mm@ PVC
. 3-55 mn?
21 Screw Conveyor Machine, SCM-1 1 11,553.00 460 14.50 30 100 3P THHN 1-35mm TW | 25mm @ PVC
. 3-55 mn?
22 Screw Conveyor Machine, SCM-1 1 (11,553.00) 460 (14.30) 30 100 3P THHN 1-35mm? TW | 25 mm@ PVC
23 SPARE 1 3,984.00 460 5.00 20 100 3P - - -
24 SPARE 1 3,984.00 460 5.00 20 100 3P - - -
25 SPARE 1 3,984.00 460 5.00 20 100 3P - - -
26 100 KVA, 460-230V Transformer 1 41,596.00 460 40.18 39.64 37.82 200 225 3P 2(3?3?_&#) 1-30 mm? TW | 80 mm @ PVC
TOTAL 838,262 40.18 39.64 37.82 | 999.90
Load Schedule: 230 VAC Outgoing Feeders Panel NQI1A Concrete Pedestal-Mounted, Nema 1 Enclo. Volts: 230 PHASE: 3
NON-ESSENTIAL LOADS
Ckt. CONNECTED LOAD QTY. | VALOAD |AC Volts AMPERAGE PROTECTION ERVICE WIRE] NEUTRAL conpurr
No. AB BC CA 30 AT AF POLE WIRE SIZE
1 Drain Pump, DP-1 1 3,976.00 230 9.98 30 100 3P 3.?3::\‘# 1-35mm? TW [ 20mm@PVC
N 3-55 mne
2 Drain Pump, DP-1 1 3,976.00 230 9.98 30 100 3P THHN 1-35mm? TW [ 20mm@ PVC
e . - 3-55 mne
3 Clarifier Drive Unit, CDU-1 1 3,976.00 230 9.98 30 100 3P THHN 1-35mm? TW [ 20mm@ PVC
o . - 3-55 mne
4 Clarifier Drive Unit, CDU-2 1 3,976.00 230 9.98 30 100 3P THHN 1-35mm? TW [ 20mm@ PVC
o . - 3-55 mn?
5 Clarifier Drive Unit, CDU-3 1 3,976.00 230 9.98 30 100 3P THHN 1-35mm? TW [ 20mm@ PVC
o . - 3-55 mn?
6 Clarifier Drive Unit, CDU-4 1 3,976.00 230 9.98 30 100 3P THHN 1-35mm? TW [ 20mm@ PVC
o . - 3-55 mn?
7 Clarifier Drive Unit, CDU-5 1 3,976.00 230 9.98 30 100 3P THHN 1-35mm? TW [ 20mm@ PVC
e . . 3-55 mn?
8 Clarifier Drive Unit, CDU-6 1 3,976.00 230 9.98 30 100 3P THHN 1-35mm? TW | 20 mm@ PVC
. N ; 3-55 mn?
9 Thickener Drive Unit, TDU-1 1 2,055.00 230 5.16 30 100 3P THHN 1-35mm? TW | 20 mm@ PVC
. N B 3-55 mn?
10 Thickener Drive Unit, TDU-1 1 2,055.00 230 5.16 30 100 3P THHN 1-35mm? TW | 20 mm@ PVC
. 3-55 mn?
1 Sludge Blend Mixer, SBM-1 1 2,055.00 230 5.16 30 100 3P THHN 1-35mm? TW | 20 mm@ PVC
. 3-55 mn?
12 Sludge Blend Mixer, SBM-1 1 2,055.00 230 5.16 30 100 3P THHN 1-35mm? TW | 20 mm@ PVC
. 3-55 mn?
13 Sludge Blend Mixer, SBM-2 1 2,055.00 230 5.16 30 100 3P THHN 1-35mm? TW | 20 mm@ PVC
2-35mne
14 Urea Feed Pump, UP-1 1 855.000 230 3.72 20 100 2P THHN 1-20mm? TW | 20 mm@ PVC
2-35mne
15 Urea Feed Pump, UP-1 1 855.000 230 372 20 100 2P THHN 1-20mm TW | 20 mm @ PVC
. 2-35mne
16 Polymer Tank Mixer, PM-1 1 855.000 230 372 20 100 2P THHN 1-20mm2 TW | 20mm @ PVC
2-35mne
17 Scum Pump, SP-4A 1 855.000 230 372 20 100 2P THHN 1-20mm? TW | 20 mm@ PVC
2-35mne
18 Scum Pump, SP-4B 1 (855.00) 230 .372) 20 100 2P THHN 1-20mm? TW | 20 mm@ PVC
2-35mne
19 Scum Pump, SP-4C 1 855.000 230 372 20 100 2P THHN 1-20mm? TW | 20 mm@ PVC
2-35mne
20 Scum Pump, SP-4D 1 (855.00) 230 372) 20 100 2P THHN 1-20mm? TW | 20 mm@ PVC
2-35 mm?
21 Scum Pump, SP-2A 1 855.000 230 372 20 100 2P THHN 1-20mm? TW | 20 mm@ PVC
2-35 mm?
2 ScumPump, SP-2B 1 (855.00) 230 372 20 100 2» THHN 120mm2 TW | 20 mm@ PVC
N . 3-30.0 mm?
23 Admin Building, Panel LP-1 1 6,250.00 230 15.00 16.00 15.50 100 100 3P THHN 1-80mm2 TW | 40 mm@ PVC
. _— 3-80.0 mm?
24 Admin Building, Panel PP-1 1 13,025.00 230 33.73 31.64 28.50 175 225 3P THHN 1-220mm2 TW | 63 mm @ PVC
. 3-22.0 mm?
25 External Lighting, LP-EX 1 13,254.00 230 19.20 19.20 19.20 70 100 3P THHN 1-80mm2 TW | 40 mm@ PVC
26 SPARE 1 1,150.00 230 5.00 20 100 2P - - -
27 SPARE 1 1,150.00 230 5.00 20 100 2P - - -
28 SPARE 1 1,150.00 230 5.00 20 100 2P - - -
TOTAL 83,192.00 80.37 79.28 75.64 | 105.64

g JICA SR
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RPF @  » The scope and key objectives of the RPF include:

- To establish clear procedures and methodologies for social screening,
review, approval, and implementation of the Project; and
To specify appropriate roles and responsibilities, and outline the necessary
reporting procedures, for managing and monitoring environmental and
social concerns related to the projects.

EH
g—h

2 VAL >  The key gaps between the local laws and regulations and provisions of the
World Bank’s Policy on Involuntary Resettlement (OP 4.12) include:

The Philippine Constitution, Article X111, Section 10: Urban or rural poor
dwellers shall not be evicted nor their dwellings demolished, except in
accordance with the law and in a just humane manner. Focus is given on
urban poor under the provisions of the Urban Development and Housing
Act (UDHA). Limited assistance or protection is given to the rural poor
unless they are tenured agricultural tenants.

R.A. No. 8974, Sections 8, 9, 10, and 13 provides compensation of
affected properties based on fair market value. However, land donation is
the first approach to the acquisition of private land.

Notwithstanding the ruling of the Supreme Court, none of the laws and
regulations clearly provides for compensation at replacement cost.
Income restoration/rehabilitation assistance is available only for resettled
beneficiaries of the government’s socialized housing.

There is no policy for displaced vendors and employees of micro/small
enterprises that have to shut down their business/to be relocated.

» The RPF includes specific provisions to ensure that compensation for
affected lands and other assets is provided at replacement value to all the
displaced persons (DPs) including those who may lose access to
livelihood due to the project. In the unlikely event of physical
displacement of 200 or more households due to the project, the
government and non-government agencies will work closely and
coordinate their efforts for livelihood restoration, and rehabilitation
assistance in accordance with the provisions of the RPF, and in
compliance with the provisions of the World Bank’s OP 4.12.

3. WifE5EF 1 >  The RPF clarifies the DPs, principles of resettlement, key elements of the
RPF, and eligibility criteria for entitlement to compensation, relocation,
and rehabilitation assistance.

»  DPs eligible for compensation and rehabilitation will include: (a) those
who have formal legal rights to land or other assets; (b) those who initially
do not have formal legal rights to land or other assets but have a claim to
legal rights based upon the laws of the country; upon the possession of
documents such as land tax receipts and residence certificates; or upon

permission of local authorities to occupy or use the project affected plots;
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and (c) those who have no recognizable legal right or claim to the land
they are occupying.

The general principles of compensations provided are:

Compensation at replacement cost for houses and other affected
structures.

Compensation in terms of land for land of equal productive capacity
acceptable to the DPs for agricultural land (where land is not available,
compensation is to be provided in cash at replacement cost).
Replacement of premise/residential land of equal size acceptable to the
DPs.

Transfer and subsistence allowance.

Entitlements and compensation for the types of losses and DP categories
shall be guided by the Resettlement Entitlement Matrix shown in the RPF.

4. R

The social safeguard issues will be handled by the Environment
Management Department (EMD). The Right of Way (ROW) Unit is
responsible in locating/identifying land needed for the construction of
project structures and facilities. Once a potential land area has been
located, the Wastewater Management Division conducts community
consultation to introduce the project to the community and gather their
reactions. If the community accepts the concept of the project, the
potential land area is listed and the ROW unit undertakes further
investigation of the potential land and its landowner.
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The key steps in the implementation of resettlement and land acquisition
are as follows:

Where in a subproject OP 4.12 is triggered, Maynilad will carry out
necessary studies (census, inventory of assets, etc.) and prepare necessary
documents (Resettlement Action Plan (RAP)/Abbreviated Resettlement
Action Plans (ARAP).

The scope and contents of the RAP or an ARAP will follow the provisions
of the World Bank’s OP 4.12 Annex A.

Each RAP, ARAP, and RCR will include detailed cost estimates for
compensation and relocation of DPs disaggregated by category of DPs
and types of impacts and assets lost. Cost estimates will make adequate
provisions for contingencies.

Maynilad will provide funds in a timely manner to ensure that the
implementation of involuntary resettlement activities is completed
according to the schedule.

Land acquisition for the projects will be carried out mainly through two
modes of land acquisition depending upon the ownership of potential sites
for the projects.

Involuntary Resettlement (Land Acquisition invoking OP 4.12);

Land acquisition will trigger WB’s OP 4.12. Maynilad would be required
to conduct necessary field investigations/surveys in accordance with the
provisions of the RPF for resettlement plan preparation and
implementation.

Open Market Purchase — OP 4.12 is not triggered;

Current procedures consisting of ‘open market purchase’ from the land
owners, either through the brokers or in direct negotiations based on
Willing Buyer-Willing Seller basis, are borne out of experiences from
previous projects. However, where open market purchase fail, other forms
of land acquisition will be considered.

The RPF provides for compensation for land and other affected assets at
replacement cost. To meet the above objectives, Maynilad will follow the
valuation procedures for different types of affected assets.

6. EF R &
m, =
VT —3 3
v RO
SR

»

The draft ESSF, incorporating RPF, was an object of public consultation
with key institutional stakeholders on October 5, 2010.

Documents to be disclosed include the ESSF incorporating RPF, social
assessment, RAP or ARAP. These documents are made publicly available
in public places accessible to project-affected-groups, NGOs, and other
interested stakeholders through the World Bank InfoShop. Documents
will also be posted in the websites of Maynilad.

Maynilad has a Public Complaints Section in their Consumer Relations
Department to address all complaints and grievances received from
members of the public.

7. BizD3HE

Land acquisition and relocation of affected households cannot commence until
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i the RAP or ARAP has been reviewed by the Borrower and the Bank. The RAP

or an ARAP will include implementation schedule wherein all resettlement
activities will be coordinated with the civil works schedule. Where the land has
already been acquired, the construction activities will begin.

Maynilad will monitor resettlement implementation activities regularly to
ensure that implementation of resettlement is carried out in accordance with the
approved RAP or ARAP. Maynilad will submit a periodic Social and
Environmental Compliance Report (SECR), which will include an
Environmental Monitoring Plan (EMoP) and a Self-monitoring Report (SMR)
on a semi-annual frequency.

Hidi : Environmental and Social Safeguard Framework for the Metro Manila Waste Water Project, Feb 2012

St
i
T
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~=7 v Ffhix, BUSFHAMOF]FLRPUCIE U, BHERAE U720 A3 FHUERAS O 2203
AU DA MBS S E (Land Acquisition Report : LAR ), BEEE 5 HA
(I8 5 A T (Abbrewated Resettlement Action Plan : ARAP) % {Ek L T\ 5,
201346 A BITE Dt G T~ DM ERPUIRSATIRTHY TH Y | BIEFH X H
THLHOUNDHDIZBE L TEITOMEITE L, R OHFBAFELN TN D,

T2, 220 HHEEREE (No.l&No.2) 1L, T TICetttl—AaX—UTHLT
V7D~FéhNRWC%O%\%%#4F\ﬁ%§ﬂ\ﬁ%%®%ﬁ&ﬁﬁﬁﬁ
BNEENETAHIh TN 5,

# 547 MPWP IZBT % FAHIEE K OERBEE~D X

No. B H HiE IRI1(20134E6 A HAE)
1 Talayan STP LAR Submitted and approved by WB
2 Pasay STP LAR Submitted and approved by WB
3 \Valenzuela STP LAR Submitted and approved by WB
4 Muntinlupa STP (Cupang) ARAP Submitted and approved by WB
5 Muntinlupa STP (Tunasan) ARAP For submission

6 South Septage LAR For submission

fii# LAR: Land Acquisition Report JH i Hz 154 o 2
A RAP: Abbreviated Resettlement Action Plan & 5 {3 o i fin 3l &
Hv =7 v NREFETME 0 I2L Y JICAFAEFIER
~ =7 v FMEICIIREA DSBS 2 MY 58 % & L CREZETMAH V. Hith
B R OMERBIRAA U 2 5AI121E, 2 OEE 2 F0IS F/KESHEEE % 0N
fRERE L L CRE LTV 5,
£ RO FTHEME D FERR

2) JCATA KT A K< MBS L OMFE R SFHE/ER O %t
v:?memwwiﬁ#E\D~7:7yFﬁiﬁﬁﬁﬁt~7ﬁ~Fﬁuy
—OP4.12\1Z S <ESSFA ®H D | 2) W22 HEFREATIORRZ G b D L-L
DNE & 720 HIHBASHRE E L O, £ S RAPHRE ENERT 5 Z &N TE 5
EWVD EBALMNE e oTe, EHIT, ERARTH L ONEORENT, #RERZE U T
INTWV5D

ICABRBIAMSEE N A KT A4 LD & JICAEE W I FE BV L, (ERE
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