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BOO

BOT

BRBWMP
BWSA
CIP
CUSW
DA
DBP
DENR
DPWH
DILG
DOF
DOH
DOST
DTI
ECC
GFIs
GTZ
ICC
IWRM
JBIC
JICA
LGUs
LWUA
MCWD
MWCI
MWDA
MWSI
MWSS
NAMRIA
NEDA
NGO

Build-Operation-Own

Build-Operation-Transfer

Bicol River Basin Watershed and Management Project
Barangay Water and Sanitation Association
Communal Irrigation Project
Cebu Uniting for Sustainable Water
Department of Agriculture
Development Bank of Philippine
Department of Environment and Natural Resources
Department of Public Works and Highway
Department of Interior and Local Government
Department of Finance
Department of Health
Department of Science and Technology
Department of Trade and Industry
Environmental Compliance Certificate
Government Financing Institutes
Deutsche Gesellschaft fur Technische Zusammenarbeit
Investment Coordination Committee
Integrated Water Resources Management
Japan Bank for International Cooperation
Japan International Corporation Agency
Local Government Units
Local Water Utilities Administration
Metropolitan Cebu Water District

anila Water Company, Incorporation
Mananga Watershed Development Authority
Maynilad Water Services Incorporation
Metropolitan Waterworks and Sewerage System
National Mapping and Resources Information Authority
National Economic and Development Authority

Non Governmental Organization



NIA
NIPAS
NWRB
PAGASA
PCEEM
PFIs
RDC

RO
RWSA
SCADA
SEED
Water REMIND
WD
WHO
WRC

National Irrigation Administration

The National Integrated Protected Areas System

National Water Resources Board

Philippine Atmospheric, Geophysical and Astronomical Services Administration
The Philippines-Canada Environmental and Economic Management Project
Public Financing Institutions

Regional Development Council

Reverse Osmosis

Rural Water and Sanitation Association

Supervisory Control and Data Acquisition

Cebu Socio-Economic Empowerment and Development Project

Central Cebu Water Resources Management through Integrated Development
Water District

World Health Organization

Water Resources Center at San Carlos University



1990

1998 JICA
2000 150
(MCWD) (4 4  677km)
2000 140 m 80 15
2000 29 MCWD
2020 442.3  m( 350 / 65%)
MCWD 1998  ADB
I ( ) 140 ¥/

( 35 /)

7.1 nd)

700m3/ 2,500m/
MCWD 140 m¥/

MCWD



MCWD

MCWD

No.

JICA
2
3 JICA
4 JICA
5
6




10/24

10/25 JICA
JBIC
10/26
NEDA NWRB LWUA
10727
10/28
10/29
10/30
10/31
1171 1/A,M/M
1172 1/A,N/M
M/M
1173
JICA
1174
11/5

11/6 11/23

(Metro Cebu Water District: MCWD)

2004 10 24 11
11 3

23

MCWD

" The Master Plan and Feasibility Study for

Improvement of Water Supply and Sanitation in Metro Cebu”

NEDA MCWD

TOR




MCWD ( )

(
)
NEDA VI M/P
MCWD M/P
@ 4 )
(DENR( ) DPWD( ) NEDA( ) DPWH(
))
DENR DPWH
(NWRB)
NWRB
NWRB
MCWD
MCWD  Level 11
M/P
MCWD
LGU
MCWD
NEDA MCWD
MCWD  LGU

(Water Resources Center:WRC)
Water REMIND Project(WRP) 5 (2003
12 2007 11 )
DENR  MCWD
18
WRP (2004 4 ) JICA



WRP

WRP MCWD
MCWD
NEDA  MCWD WRP
JICA WRP
M/P WRP
WRP
NGO
MCWD WRC WRC
WRC MCWD
JICA
TOR
TOR MCWD

M/P F/S
M/P
F/S MCWD

M/P F/S
MCWD
WRC MCWD  WRP
WRC

MCWD

C/P

c/pP 2005

MCWD



F/S

NEDA  MCWD
M/P

MCWD

MCWD

MCWD

F/S

MCWD

LGU

M/P

MCWD



2,500 1,260 m

50,000 202 m
1995 69
1991 74.9
2000 74.2
30



Water Codes
National Water Resources Board

Integrated Water Resources Management

NWRB

NWRB

NWRB

NWRB

NWRB

1WRM



Forestry Reform
Code Water Codes Provincial Water Utilities Act NIPAS (the National
Integrated Protected Areas System ) Act Water Crisis Act

52 48




Bicol River Basin Development Authority
Leyte Sub-a Basin Development Authority
Laguna Lake Development Authority

Mananga Watershed
Development Authority (MWDA) 1989

Bicol River Basin Watershed and Management Project (BRBWMP) Committee
2004 11

2006 3 22 National Water Forum

Philippine Clean Water Act

JICA 1994
1994 7 JICA Cebu Master Plan 2010: A Scenario for Sustainable
Development Regional

10



Development Council (RDC) Region VII

Mananga | 1 2 8 nm
2000 2010 40
Lusaran Dam 16 m?
Inabanga 33
40
MCWD 40

RDC Region VII

Mactan Drainage and Sewerage Project

Water Desalinization Project 2005  JBIC

Cebu Water Resources Study 2002
Lusaran Dam Project FS

Metro Cebu Sewerage and Sanitation Project 2002

JICA 1998
2025
NWRB
MCWD
2020 MCWD 2002

11

FS



m3
MCWD 3,400 2003
7
6,800 2003
Minglanilla
BOO
Compostela 6,800 2003
MCWD
Carmen 35,700 2006
BOO
ICC ECC 2004 12
Mananga 11 36,300 2007
38,600 2011
JBIC FS 2005 2
Carmen MCWD
45 2006
1987 1988 2000
63% 94%
2000 12 72.3%
2001 2004
90%
1991 Local Government Code

1990
Built-Operate-Transfer BOT

12




1997 MWSS
WD 1
LGUs
2001 2004
2.1.1 2004 WDs 50.4% 27%
2.1.1
2001 2004
% %

1. - 14.7 - -
1) MWSS 16.0 14.4 90.0% -

a) Mwsl 9.6 8.4 87.8% -

b) MWCI 6.4 6.0 93.3% -
2) - 0.3 - -
2. 22.5 20.3 89.6% -
1) WDs/LWUA - 11.4 50.4 27%
2) LGUs - 7.8 34.5% -
3) - 1.1 4.7% -
3. 443 40.0 90.4 50%
1) LGUs/DILG/DPWH/ , 44.3 40.0 90.4 50%

RWASs/LWUA

I~111

82.8 74.9 90.0%
The Medium-Term Development Plan 2001-2004
GTZ

Provincial Water Supply, Sewerage and Sanitation Sector Plan (2003 12 )

2.1.2

13



2.1.2

Phase 1 Phase 11
(2005 2009 ) (2010 2016 )
%) ) )
49 89 952,975 95 940,626
34 90 1,048,197 93 357,145
%) %) %)

42 94 232,045 98 186,746
2 30 105,764 35 70,731
98 70 126,281 65 116,015

0 0 0 0 0
57 94 166,012 98 160,668
1 10 30,453 15 20,863
99 90 132,678 85 139,805
0 0 2,881 0 0
) ) )
28 50 172,101 75 274,903
(%) ) (%)
100 100 156 100 0
(D) (D)
0 50 1,076,497
)
(D)
28 70 229,317

14

Provincial Water Supply, Sewerage and Sanitation Sector Plan (2003 12 )




2—2
2—2—1

KB R BA B

(1) BHEEKRES
7 4 U EACEIT HKEIRBEFICEE D 2 BUSREESIX 30 LLEH U . Zi SRR & BT
PIFIORT@Y TH oD,

BehEE LI RE & B RS

7K BEHBURFH% BE D B LR

KR
NWRB
LWUA
NEDA
Infrastructure Staff
DPWH DA DENR DOE DOH DILG
MWSS BSWM FMB NPC EHS LGUs
BRS BFAR EMB OEA BRL PMO-WSSP
PMO-RWS NIA LLDA NEA
PMO-MFCP NAMRIA
PMO-SWIM MGB
DOTC DOST DTI DND DOT
PPA PAGASA BOI OCD PTA
PCAFNRRD PAF

15




BFAR

BRL

BSWM

DA

DENR

DILG
DILG-PMO-WSSP

DND

DOE

DOH

DPWH
DPWH-PMO-MFCP

DPWH-PMO-RWS

DPWH-PMO-SWIM

DOST
DOT
DOTC
DTI
EHS
EMB
FMB
LGUs
LLDA
LWUA
MGB
MWSS
NAMRTA
NEA
NEDA
NTA
NPC
NWRB
0CD

7 B RS OO IEAUGEEA FRIZLL T O v,

Bureau of Fisheries and Aquatic Resources
Bureau of Research and Laboratories

Bureau of Soil and Water Management

Department of Agriculture

Department of Environment and Natural Resources
Department of Interior and Local Government
DIGL-Project Management Office—Water Supply and
Sanitation Project

Department of National Defense

Department of Energy

Department of Health

Department of Public Works and Highways
DPWH-Project Management Office—Major Flood Control
Project

DPWH-Project Management Office—Rural Water
Supply

DPWH-Project Management Office—Small Water
Impounding Management

Department of Science and Technology
Department of Transportation

Department of Transportation and Communication
Department of Trade and Industry

Environmental Health Sciences

Environmental Management Bureau

Forest Management Bureau

Local Government Units

Laguna Lake Development Authority

Local Water Utilities Administration

Mines and Geosciences Bureau

Metropolitan Waterworks and Sewerage System
National Mapping and Resource Information Authority
National Electrification Administration
National Economic and Development Authority
National Irrigation Administration

National Power Corporation

National Water Resources Board

Office of Civil Defense

16



PAF Philippine Air Force

PAGASA Philippine Atmospheric, Geophysical and
Astronomical Services Administration

PCAFNRRD Philippine Council for Agriculture Forestry,
Natural Resources and Resource Research and
Development

PPA Philippine Ports Authority

PTA Philippine Tourism Authority

7) NWRB (EZAKFIT)

NWRB 134 C OKEHEHE L OBRRBIGTE 4 %I LOHHIT 5 BIT & LT 1974 4F
AL E Tz, KRB LOKEZICED 2BUR ORE, KBk I I OUKFIE DB
EESE KREHEOHIS - BB b 8 & TR LT 5,

NWRB @ HIIX, 7 4 U B AZBIT 22 TOKEIREIR 2 B2 SR L - T
T 52 ETHY ., EEARFHAOREAL BIfER L OFROKFEE A 29 720 Ok
i REIEDDELTND,

NWRB B2 13K EPRIC B RHER 2 A L2 WA BUFRERE bR ST D,
NENR, NEDA. DOJ. DOF, DOH, UP-NHRC (7 4 U ¥ RZ/KFMFEE > % —) . NWRB 73
HEXOAN=THY, ZERIZDENRRERHD TVD,

NWRB OHERIZLL T ORTEY THY 45D Division & 20 ® Section > HAK S,

17



Board

Executive Director

Deputy Executive Director

Policy Water Water Monitoring Administrative
and Rights Utilities and and
Program Division Division Enforcement Financial
Division Division Division
Policy Permit Registration Operation General
Formulation Section and and Services
Section Licensing Monitoring Section
Section Section
Program Evaluation Water Water Personnel
Evaluation and Section Rates Meter and
Coordination Evaluation Calibration Records
Section Section Section Section
Water Complaints Litigation Enforcement Budget
Resources and and Section and
Assessment Investigation Adjudication Accounting
Section Section Section Section
Water Litigation System Evaluation Collection
Resources and and Section and
Information Adjudication Accounts Imbursement
Section Section Section Section

18




A) LWUA (Ht1J57K3E)T)

7 ER T DA EEE 22T~ < 1973 SRR SN BURFEB T 2, A KIE R~
D&, HIFEZHEYE LT 5,

KIKIEFOFSL, HEE T 1973 2D Provincial Water District Act IZ X VW HE X
NTEBY ., ZOFEHEIT Local Water District Law & Local Water Administration Law
DZARILT LR TWD, MG OAEIRHITAE R DORILE b > TTV, £D
72DITIE LWUA OFEREZ 5L+ 2 BN A6 15,

7235, 2004 4F 11 H FRAIOBIFFHEEIC LAUX, LWA X DPWHICBE ShD LD b
Th D,

v) NEDA (EZRRFBHIEIT)

NEDA (% 1972 FRIZ AR AV, BUN O itk et BEER & U TR BHZE & oD FiHE
CBUREZIET 2B TH D,

NEDA DFEFRITRHFEIE A 5z & L CHEREE D B2 D 5 NEDA B 552 4 S i B
L LT, R TREELZES, REWELZES, R EZES, 1V 77 AT
JF v —FKBED 5 DOEBE (ENTNOEEKRENEZERE) »oMkIhTn
Do

FKIEATEUC P 2 BRI ZHAAIIZIZ NEDA IS TIRE S, K BOT 7= FDE
JitilZ & 7= > CTIX NEDA-ICC (Investment Coordination Committee : & FHIEZ B L)
DEBNVLETH D, £7-. 0DA 711 =7 b NEDA-ICC DGR Z 15 CHEBBUF~
DEFEDTIR DD,

=) DPWH (AILFHEIEKE)
AT TREBREEETODEITE LT, KBEWRTITBOKRER, kA 7 784
BEEHYT S, ETFKEFETIBEEEEEL TRV, FAEREILZLWABIY
MWSS D FEEOLZBREZHEH TV 5D,

4) DENR (BREZEIRAE)
BB, RINEIRORE, BIRZBHT 5E/T,

#7) NIA (EZHERT)
EEHKORIE, G0 OELTET

(2) PEE I

74 U BRI KGR L ORI o EE AR, BUR, Blflz FRicE s
LR

19



Republic Act No. 4850, July 18, 1966 creating the Laguna Lake Development Authority

as amended by Executive Order No. 927 on December 16, 1983

Environmental Policy, Presidential Decree No. 1151 and Environmental Code P.D. 1152

issued on June 6, 1977

P.D. 1067 issued December 31, 1976, The Water Code of the Philippines: Use and

Management of Water

Local Water Utility Agency, P.D. 198 issued May 25, 1973

Forestry Code: Revised Forestry Code, P.D. No. 705 issued May 19, 1975. Subsequently
amended till finally made Republic Act No. 1761, approved October 10, 1999

DENR Reorganization Act, Executive Order No. 192 approved June 1987

Subsequent DENR Department Administration Order (DAO)

No. 34 - 90 Water Classification

NolN Be ol IEN I I e

No. 35 = 90 Effective Regulations

The National Water Crisis Act, Republic Act No. 8041, approved June 1995

11

Rainfall Collection and Spring Protection, Republic Act No. 6716, March 17, 1989

(Barangay Waterworks and Sanitation Association)

12

Irrigation, Republic Act No. 6978, NIA Program, January 1991

13

National Integrated Protected Areas System, Republic Act No. 7586, June 1, 1992, DAO
25, S 1992

14

Environmental Related Provisions of the Local Government Code, Republic Act No. 7160

approved October 10, 1991

15

Environmental Functions Devolved to Local Governments, DENR DAO No. 30 - 92, effective

June 30, 1992

7 4 U BT A KREIRBIEEIC OV T JICA ¥ = F HEATIC T il EN AT
T&E 5 (KEFGFHE CIIRAT),

— Water Resources Laws in the Philippines: Kanezo Takeuchi (et
al.) Manila JICA, NIA (2002.7)

— Philippines Water Code and the Implementing Rules and
Regulations: NWRB, 1991

Flo, 74 UV ENIBTAKEREOREICEDLAEFRICE LI TRy =7 A b
W TNBREHERTE 5,

http://www. chanrobles. com/legal9. htm

20




2—2—2 F/KERSE
(1) PBHEEyESE

FAGEBIEOEHIEE X, 1990 AR A - THREMER OFfF FiE B HIF 0L,
Rt 7 #—OBA~NEBORIBEN 2 SN TETEY, FRIBICLLTO L S e e 72
S TW5D,

1) 1973 4% : Provincial Water Utilities Act of 1973 (as amended)

ANA 2 5 NELTOMIGFETIC TKERK] (Water District: WD) ZEILL. £ D WD
WKL ETFAGESEESM (B, 807, MR 1SR XREITHOMME LT
5 KE)T (Local Water Utilities Administration: LWUA) &% o, A 2 HA
LT GHEHICIE TH# 5 KE - A S ] (Rural Water and Sanitation
Association: RWSA) ZG¥ L. Z DA% XET 57 DT AGERFE A (Rural
Waterworks Development Corporation: RWDC) %X ., + D% 1987 12 RWDC (L 5E
1S4, LWUA 28 RWSA 2 HES 5 2 L L7 D,

2) 1991 4£ : Local Government Act (#1757 HI51%)

ZHVE THIGERIZ ST D Lb T OFG/K MR DR 1T AL 3EE K4S (Department
of Public Works and Highways: DPWH) 23H4 L. N# B4 (Department of Interior
and Local Government: DILG) 723EEX S V7o fiiik & iEis » MEFFE BT 272D TH
EHK - AR AS | (Barangay Water and Sanitation Association: BWSA) DJEEK
IR L TCWED, MG BIREORIE 2% KEFEORIZIHE W T HUF/5HE(b
DEDONDLZ L LD,

3) 1994 4 : NEDA Board Resolution No. 4

.%i-fx{ﬁf‘aﬁ%é (National Economic Development Authority: NEDA) DFRF SR
Ik, HEFBEWEBIE (Local Government Units: LGUs) MFEMEET-TAE 70- T,
VN»THI@K%%%%%%?%’&ﬁﬁ%&&ohwncim%ﬁ%ﬁ?ém
EHHEIZOWCKE R 2 9 2L EAAME (RWSAs K UVBWSAs) DOFZRIIAR D 3
%479, DPWH 1%, DILG K OMEM# (Department of Health: DOH) & & & IZ/KjEf
RO, Ef, EEE POV TR 2 ER ORI AT O .

4) 1996 4 : NEDA Board Resolution No. 6

H BT O LGUs 4212 B89 5 P T.DILG IZ Leading National Government Agency
& U CTH SRR ORI, B & OPIRBUMERS & VB R ER 21T,
LGUs 12 & 2 #ha B i 3 0 F2 Ml 2 BR LTI, DILG [ AR BEHE S I K OWA BT I
U CEEZMMAT 2EMLEA L, DPWH SOMAE T I3 EFHEOBIRICET2H
T %,

5) 2004 4 : Executive Order No.279 by the President of the Philippines

Instituting Reforms in the Financing Policies for the Water Supply and
Sewerage Sector and Water Service Providers and Providing for the
Rationalization of LWUA’s Organizational Structure and Operations in Support
Thereof

ETKEE Y =28 2 REBOR &K OV LWA O%E|, Mikomma e Lick
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B =1 T 3 — MR DRKEES, NEEMT 1(2) 87 %2—1 753 —20%E] &

M

W o

(2) B 2=V 73— LADOHE
¥ é(%mmmmofmmmeD%)iﬁﬂ@i%%%tf 2002 £ 9 A 7225 2003

6 Hlzbl=v

L KEEY Z—

BT ARG EGE K OV LWUA OFE| . $HEO BRIz oW T

%E%%%L t75~U7¢ A_Mé?*%ﬁw EIE R @T~_%ofzm4$2

WCKHEES DA STV D, DOF DIRS L. 7 4 U BV BINROMBECREN L, K
ICRETEDEENEFITER LN TWAILIRICIB W T, BUN R 4 mlik R
(GIFs) RRMIEmES (PFIs) 7B X0 Z < OB B EZMFONAT Z L 3 A[HE & 72 D8RR

ﬁt&&

ZED . o,

HZEEFHBELTWS
I T LEED,

(A& BOR LR D F ]

INbBEE&E LV OKEFERITE S L, 210 - ROITIERT
. KIE® T X —DREER 72 5 ONT wmmﬁ%ﬁﬁ 2R3 o

i - AEE DT R TOKESFEER (Ws KO L6Us) ZUHE - EERPUICE X &

WC, BELATE

FAEOEWIBEIZLLTFD 4507 5 AHET A, KEERKD Y T 2

ST T I BB LIk 3 4RI 1 BT O,

@ Creditworthy Water Service Provider (CWSP)

®@ Semi—Creditworthy Water Service Provider (SCWSP)
® Pre-Creditworthy Water Service Provider (PCWSP)
@ Non—Creditworthy water Service Provider (NCWSP)

FNENUZY T A550F SNT=EKEFEERA~DOME 72 5 NCELEE IOV TR, #
2.2.1 DX Tl Tn5B, Fio, KEFEMK (Ws & LGUs) DU « SOF DRt % fE -

TW5,
#2.2.1 77250 ScBKEFREE~ORE 2 b N HTEE
KBS Brorka A - FAREEE
EL
WDs, @ Cwsp o BUNRARMEE (GFIs) 23 CWSPIZx L CRIEZFREL 5
RWSAs & CHTRLRG SR DBRFE) .
' LGUs o LWUA 7> 5@ 23217 TV 5 WDs O 1T Creditworthy WDs &,
GFIs/PFls B DD AVZFIREE T 5, AL, LWUA ~Di i
LT D,
@ SCWsp o HHIRIETE : LWUA NIZHAHK =415 Water Development Bank
@ PCWSP (WDB) 7>% SCWSP (WDs K U8 LGUs) & PCWSP (WDs K U8 LGUs) (Zfil

B35, (HL, HHEIIWs OB LT 5,

o ODA LGB O B 2 1%, LWUA (WDF) % &3 L C SCWSP
o O PCWSP (2 LA %, PCWSP (256t L CIEAR UV LAHT itk %
HWHT 5,

o EHIMYEIHE : LWUA OFEHERE (WDF) % GFls ~B& T 5,
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NCWSP e NCWSP Rural Waterworks & Sanitation Association

(RWSAs)  LGUs DILG
LWUA
LWUA 2.2.2 LWUA DPWH
attached agency DOF  attached agency LWUA
DOF LWUA  WDs LWUA

Special Purpose Entity (SPE)

2.2.2 LWUA

Water Development Group | e SCWSP  PCWSP

(WDG) PCWSP
*LWUA

e PCWSP SCWSP
. LWUA
WDG
DOF

Technical Assistance o LWUA

Group (TAG)
*LWUA . CWSP  SCwsp GFIs/PFls

Water Development e SCWSP  PCWSP

Financier (WDF) o SCWSP ~ PCWSP  GFlIs PFls
* LWUA

* e DB

Municipal Development
Fund Offcie (MDFO)
GFls

Special Purpose Entity | e LWUA  WDs LWUA

(SPE)
* LWUA

*
LWUA
4 4
MCWD: Metropolitan Cebu Water District LGUs Provincial Water

23




Utilities Act of 1973 (T XAUiE, MCWD O EE®FHIZ¥ 7H HE 2 & 72 - TV B,
EERITIE, B TERTT RIS O O EHIER D SR O IR TEEE IR A B
W, B ORTER S TN EHEIOFEIZ BT S MCWD D AE S — & A5 K 1372V Hug
B0, F 6 OHIEEIX Barangay ((TEOHR/NEN) Bl tie->T, LeUs RFNE L
BT OB THRAEENRTDORL TS,

MCWD

MCWD X Provincial Water Utilities Act of 1973 O E %217 T, 1974 FFITiR L &
N7z, WD BEEOT - BIICE 2 2561, BRALiE L 75%LL EOEERi A & B THEH WD @
HELY b 4) EEMHTIHIZLICR-TEY, BEFFETHENMEGRLTND, i,
## (General Manager: GM) [ZEEFESMEMTH I &ITR-TERY, Mk EE 7 INBAT
EERERS LTy, B2.2.1 (2 MCWD DfE#kXK 271,

Board of Director
Chairman: Mr. Ruben D. Almendras

General Manager
Mr. Armando H. Paredes

I Administrative Operation Technical Pipeline
P Group Group Services Group| | Maintenance
Group
Internal Audit e Publi i Production & Engineerin
— Billing |_|Public Affairs T et || =9 g Pipeline
Department Department Department Distribution Department NHiftSTERCs
Department -
Department
- - South Area
DeL:rg::iem | | Accounting MMatenaIs ) Service | | Construction
P Department | || Danaglgfmer; |_|Connection & Depariment
epartmet Installation Pipeline
Department = Maintenance
Coope‘rate Financial Project ! Department
— Planning General Management
— Management : : North Area
Department Desarivient — Services Maintenance Department
P Department | Support
Services
Management Department
— Information Human
Services —| Resources e r
Department nvironmen
Department | | & Water
Resources
Department
2.2.1 MCWD DF#EREX

#F Mr. Armand H. Paredes #ZEGHIZ 5 Z—7F 20 S CHER =L TEW, 5 ADF
N—TRiTEEE#E (Assistant General Manager: AGM) DEZxZF- T4, 2003
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FROMEBEEIL 604 ATH D, 7 HiH.LHEO MCWD AEOMIZ, &7 Talamban (27K
HRBREL - a vy TR0, KT RKEA—F —HEOME « HEFFEHEZIT-> T
W5,

AERHEAE T O AGEMERRIZ > T LWA ICH - =Dy, BEITHENE b - TEZ K
BIREE#ZE S (National Water Resources Board: NWRB) (- TCW5, fHETDT
B2 A IHIOT TARES (Public hearing) AATVM, FRIZIRWEKI 72 WRY | AKE R
B BT OHEFEE NWRB (217> TEREGD Z LIl » TS, B H AU 7 MEFITA
EESOBIMNE LW HLEMNT &> T D,

MCWD DFENEIT, AMEE2 —3—4 [B7EHTHEICBIT 5 EAEDHIR] 250,
122 —4—2 [ FKEMZ] IZFRR#Eo LB,

7

T HOKESEEIT., BT HAELY—E2E (Department of Public Services: DPS)
DMTo T 5, DPS ORI A [X 2. 2. 2 |27~ DPS 1% 2 DOMEFFEHTF —L (LT -
LUV I Fadaxy b)), 260NT 2 DOHFFIEIF—L0E 1 DO KETF — L THE
ENTWD, EROREIL 27 4 T, REMRIREN 134 L 725 T\, 2003 4
DFEFETIX, 9ARDOHFTOFMHI &L~ 872 KOHFOMEEL LT 5,

DPS N EL L CTW A KMERR & LT, L-UL 128 1,250 faF, L-~L 11 28 117 f&7T,
LU TTT 23 6 fa AT (T3EMIX) L7225 TWd, 5 2. 2.3 12 2004 4D DPS O TR Z 7R,
KIEHEZE (Artesian Wells Services) 121X 517 XY (K 1030 HH) 2ESr ST
Do

Office-In-Charge

Mr. Dionusio S. Gualiza

Public Service Officer Il
Mr. Randy A. Navarro

Portalet Team Office Staff
| I I | I
Maintenance Maintenance B - - .
(Level | Project) (Level Il Project) Drilling A Drilling B Water Delivery

2.2.2 &7 DPS DFHA%X
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#2.2.3 B 7 DPS @ 2004 4EJE T

BN . XY
Personal Maintenance and Total budget
services other operating
expenses
Administrative 3, 900, 694 155, 539 4, 056, 233
Environmental sanitation 13, 830, 294 11, 474, 661 25, 304, 955
Garbage collection/ 5, 892, 063 42,163, 200 48, 055, 263
transport operation
Street lighting services 3, 834, 641 5, 000, 000 8, 834, 641
Artesian wells services 4, 624, 700 547, 000 5,171, 700
Parks & playgrounds 991, 640 3,582,176 4,573, 816
Total budget 33,074, 032 62, 922, 576 95, 996, 608
Z O - BT

vI7MUAND 3T (v X o=, T7TF XUV A) 40 (2 VTFv4y, Unm
Ty, aAyiRAT T AL RN) OKIEFET, %ﬁﬁ@thMMﬂwdmeOﬁne
MEFE DN L ATV, Engineering Office &K, fEEHEZIT-> T\ 5,

—J5. FOMIZHLEZEDT T A RX—FDHFFENRH LN, BEEEHAINTWHBHFO
VRHIBH L CuvZevy, Water REMIND Project WNERAET — & ~_X— A DABEZEITHLY #LA TV 5,

2—2—3 TFAKER:H
(1) PBHEyERE

74V EVEICET A TKEICHEET AEFITIRKES TAM SN, ESONEIX
ERICEVEEFAERYELEEL, »OFNLNDLOEEORESEE, BERSKL
OYEYEPS IR, 72 b ONTATE EOHE 2 Bl& & LTl X, BRAY 2 FEVEM S X E R 2B -
THIESNTWD, HBRAIZARIZEBIT D TKEEES KL TAL, BARIZEBIT S TK
EREERITIBM L TO L o lckRIh D,

1) HADFAKEE
TkiEE (BEFN 33 A4 E)
TAKEEM T EEA T B0 2 ED T\ 5,
TAGEER LA (B0 34 46 E)
FHETIOKEOFEERE, AWEAOKE, B OKEEEELED D,
TAGEER AR (EFD 42 45 E)
FRMTIAAMET 2O THY , FEEPFHEAHFET HEOER S
LCTWa,
KEVGEIZ ) DB A (LU FAKEREEEL VD)
INFEX IR FEAE S O SRS & RN 45 FEITHIE STz,

mm
H

LIl (a2 <) o7 o ERREOMREIZE T 2 RELEE] 2777,
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BOD
A m
8.5
6.5 2ppm 25ppm 1000MPN/1
° 7.5ppm 00m
8.5
6.5 3ppm 25ppm 5ppm 5000MPN/1
¢ 00m
8.5
6.5 5ppm 50ppm prm
D
8.5
6.0 8ppr 100ppm 2ppn
E 8.5
6.0 10ppm 2ppm
8.5

President Decree No.1151 1977

1977
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N SHICAIAIFEICLER LTWD,

President Decree No. 1152 1977 4Ei#IE

74 U ECERERE, XK. BE. KE. RAROREEZBEMIZED T
Do

EEDOER, KERFOMEK, ZESOBRBEFICHOWVTHHIIZIETWD,

DENR Administrative Order No.34 1990 ZEfE

Revised water usage and classification / water quality criteria amending
section No. 68 and 69, Chapter III of the 1978 NPCC Rules and regulations.
DENR Administrative Order No.35 1990 fZEi&7E

Revised effluent regulations of 1990, Revising and amending the effluent
regulations of 1982.

No. 34 Tid, BBLK K OBEK (FIE, L2 & Te) O/KEEEZBIE L7 b DT, 1990
FIZV ) —RE LTRITENTATES O—D2Th D, b+ FTAKE G EBIEFIEE,
pH, BOD, HAHEWE & EHER2 SIC OV CREMIZRHEN ST 5,

No. 35 |&, 70 34 S DOBGETAR & L TOAR S 47z, RS 1151 5% 5 1T #f & DENR
PR EEOSGET 2 F M Lz, ZAud THREEMEET 1990 4Ehlt) ©, PEEHEK. %
FEHK BRI B D HKERE L LT S D, X, No. 35 TIXHFEDERIZOVWTHE
(ZHEARAIICHLE LTk 0 (34 5 THEH H&IZIG U THBE S 721 (CLASS AA~CLASS
BB) T BOD, DO, COD, HAEOIEHEEZE D TV D, FAIE CLASS AA TOH
KT OFLE BOD 1% 20ppm Td> 525, ZALA BADILF IO /K 2~4ppm (T L
THEEOETARTH D, B L, LG O ORBULAKE TR E L BR L, K
ENDWINNOKENEE ., POARRE TH D55 TBRKIIAFRIND 2D,
AR E LTI T 288N/ ha< 7D,

+  President Decree No. 1586 1978 4Efil|7E

BRETR ARG S 27 & (EIS) ZHEICED TWD, 74 U BV EDREEET
BEXIIHFET S e =7 RS ECPs (Environmentally Critical Projects:
ECPs BRRIFICEH KRB L KIET) ARSI NLTrY =7 s, ECAs
(Environmentally Critical Areas: ECAs BRBERUICHELE 2 3L &4 A HIK) 12

T DR RIIATPND, WTHICbZE LN ey =7 POy
BIIREFEERRAEDNEZ DL, WIS T 256 IC0NE L S
5 FHTBRE AL OMEF ORI, TICHEADOR R, BRESHIEN
FEBTHOTTrY =7 FORFIRICE D B ENFMISHAINA TS,
President Proclamation No. 2146
BREACMESS 2 BT R OBREEICKRIETRERREVW L SN2 7m Y =2 b
DEFKZIT> TN D,

3) FKE B R

EFRFBRRT (NEDA) . BRBE - KREHA (DEVR), AFLHZE - 5EEKE  (DPWH) .
5 KGERiER R (LWUA) . & 7 #&R i K& R (MCWD)

MCWD 13 F/AKEZ YS9 B8 H 223535 TH 0 . KBTI ' 7H T E o4 dinT
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(7, 2V A, ~ v Fox, TTT57H, avyyIivAry, Yary, arvii
AT T, )b RARHAT) OEFTRAHYE LT\ 5,
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350

2
Central Visayas
Region
2000 170 3
1 50
15 3
City 1
City 1
City 1
City 1

Municipality 3

Municipality 5

Municipality 4

Municipality 5
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MCWD
Visayan
Electric Company (VECO)

Faraon
Clay clay
loam
limestone
MCWD VECO
7 15
85
2,906
Mactan 35
buri fiber
coco shell
13 Faraon clay MCWD MECO
Bolinao clay Hydrosol
Beach sand
Mactan
Bohol
3
Mactan Export
Processing Zone 1 11

2
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46 MCWD VECO
44
12
Faraon clay Faraon clay
Minglanilla steep phase Baguio clay and
Mactan loam
1,217
1,568
12 1,707 MCWD  VECO
2.5
Balamban
50
Mactan
MCWD MECO  Mactan
3 Electric Company
22 Faraon clay Hydrosol
150
Hilutungan 0.7
42
Mactan stone
637.7
MCWD VECO
19
Kotkot
Camotes
Ustropepts
type
4
Faraon clay | MCWD
25.3 Bolinao clay Baguio series
Danao clay loam Mandaue clay loam
CEBECO 11
Balamban
Camotes
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AO

JICA 2000 Cebu
Socio-Economic Empowerment and Development Project (SEED)
4 4

2000 4
Classification City City City City | Municipality | Municipality | Municipality | Municipality
Class 1 Class 1 Class 1 | Class 1 Class 3 Class 5 Class 4 Class 5
Income (Mil Php) 2,299.4 389.8 393.1 89.5 38.0 19.0 35.7 23.6
Expenditures 2,269.0 347.1 339.4 81.0 33.2 16.6 32.7 18.5

(Mil Php)
Balance (Mil Php) 30.4 42.7 53.7 8.5 4.8 2.4 3.0 5.1
4

2000 4
Land Area (km?) 284.90 29.83 60.60 47.39 33.78 10.11 55.21 51.69
Urban 284.9 29.83 60.60 47.39 29.65 10.11 24.44 1.18
Rural 0 0 0 0 4.12 0 30.77 50.50
Population (2000) 718,821 259,728 217,019 | 148,110 62,298 34,032 64,970 31,446
Urban 718,821 259,728 217,019 | 148,110 60,066 34,032 54,177 7,145
Rural 0 0 0 0 2,232 0 10,793 24,301
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No. of Barangays 80 27 30 22 21 13 14 17
No. of Households | 147,600 54,882 44,439 28,751 12,837 6,520 13,381 6,296
Urban 147,600 54,882 44,439 28,751 12,371 6,520 11,144 1,401
Rural 0 0 0 0 466 0 2,237 4,895
Annual Population 1.73 3.68 3.99 4.15 4.13 4.22 4.24 3.58
Growth (%)
(1990 - 2000)
Annual Household 2.52 4.67 5.07 4.57 4.84 4.87 4.82 3.92
Growth (%)
(1990 - 2000)
Population Density | 2,523.1 8,707.1 3,580.9 | 3,125.4 1,844.4 3,367.3 1,176.9 608.4
(Persons per
Sq. km)
50
2000 4
All Sources 147,600 54,882 44,439 28,751 12,837 6,520 13,381 6,296
Community Water
System
Private Faucet 56,538 15,473 5,594 6,038 2,153 429 2,422 927
Shared Faucet 41,811 19,526 7,632 7,926 1,975 947 3,370 1,908
Tubed/Piped Deep
Well
Private Faucet 6,718 2,625 2,761 3,189 570 508 649 244
Shared Faucet 20,596 10.723 11,687 8,313 5,043 1,903 4,312 2,428
Tubed/Piped 1,599 888 2,118 1,133 1,148 620 805 123
Shallow Well
Dug Well 2,597 488 6,246 533 491 1,146 1,493 359
Spring, Lake, 8,458 103 921 663 684 361 154 268
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with own wells)

HH coverage: 65.49%

Barangay piped-water
systems;  MCWD  HH

coverage: 19.15%

River, Rain, etc.
Peddler 5,059 3,246 5,411 123 467 494 77 -
Bottled Water 1,032 490 1,532 101 215 32 0 18
Other 3,192 1,320 537 732 91 80 99 21
Community Water System
Tubed/Piped Deep Well Bottled Water
Peddler
City/Municipality Level 1 Level 11 Level 111 Note
HH coverage: 53.77% | HH coverage: 12.61% MCWD HH coverage:
33.62%

460 wells, pumps | MCWD; Others MCWD; Desire to develop new water

(including HH coverage: 15.36% | Subdivision sources.

industrial firms | (MCWD, 2%) piped-water systems; | Shall initiate measures and

policies to control and
conserve underground water

resources.

HH coverage: 76.80%
Approximately more

than 5,000 wells

HH coverage: 18.06%

MCWD HH coverage:

5.18%

Mt. barangays are hardly
served by MCWD. The city is
allocating funds for level

Il water system development.

223 hand-pumps (184
functional, 42 need
repair, 16
abandoned)

HH coverage: 71.82%

HH coverage: 16.85%

MCWD HH servicing 10
barangays.

HH coverage: 11.33%

Barangays Lanipga and Panas

only have rainwater
collectors.

Desire to construct more
Level | water systems.

Desire to upgrade and/or

improve  existing water
systenm and
organize/strengthen water
association.

HH coverage: 79.80%

HH coverage: 18.73%

MCWD HH coverage:
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1.44%
17 hand pumps and | HH coverage: 15.23% MCWD HH coverage:
wells 19.83%
HH coverage: 64.94%
50 deep well hand | MCWD HH coverage: 10.44% | MCWD HH coverage: | Desire to improve
pumps 45.04% undeveloped springs.
HH coverage: 44.52% Desire to upgrade Level |
(71% still go to systems into Level Il and
undeveloped springs Level Il to Level I11.
and rivers)
2000 4
All Types 147,600 54,882 44,439 28,751 12,837 6,520 13,381 6,296
Water-Sealed
Sewer/Septic Tank
Private 76,549 25,043 12,631 12,090 4,733 1,359 4,734 2,060
Shared 25,658 12,353 4,331 3,846 1,750 508 1,687 725
Other Depository
Private 12,966 4,357 5,830 3,257 1,730 806 1,355 736
Shared 9,600 6,917 6,302 2,900 1,808 961 1,186 491
Pit
Closed 4,212 1,582 1,142 1,770 214 209 865 229
Open 3,121 1,534 1,918 581 582 404 436 181
Other System 3,082 926 891 512 132 158 166 33
(Pail, etc.)
None 12,412 2,170 11,394 3,795 1,888 2,115 2,952 1,841
Pit open system  None
2000 4 4
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All Methods 147,600 54,882 44,439 28,751 12,837 6,520 13,381 6,296
Picked up by Garbage 109,156 37,170 16,288 10,166 4388 595 709 920
Truck
Dumping 8,128 2,963 2,912 3,029 782 527 628 567
Burning 24,530 13,392 23,000 14,226 7,111 4,746 11,608 4,108
Composting 1,330 590 798 547 104 10 254 309
Burying 1,405 514 588 531 452 425 80 392
Feeding to Animals 2,003 86 610 111 0 29 71 0
Others 1,048 167 243 141 0 188 31 0
Clean Air Act
Lusaran
km?

Luyang (Carmen) 50.53 Carmen

Danao 72.45 Danao

Kotkot 78.23

NIPAS
Cansaga (Pitogo) 52.49
Butuanon 63.46
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Guadalupe 19.24
Kinlumsan 18.45 Buhisan Buhisan
Mananga 78.94 Kotkot
Mananga 1
Jaclupan Mananga
1 NIPAS
Lusaran 65.60
Lusaran
NIPAS
Pangdan 47.61 Naga
4 ,870km? 210km 23km
35km Balamban
Cabalasan 1,013m
10 1 3
4 5 8
10 4 5 10
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10 20

4 5 1 27.4
5

Mananga 1,800 6 11

12 5
1981 2002 Mananga 900mm 1992 2,600mm
2000 1990 3 3
Lusaran
Mananga Kotkot

66 77 4 5

12
2 3m s
10 5 6 9
30km 1
- Mananga 2
1 5 6m s
DENR MCWD PAGASA
WRC Ayala Corporation
WRC
GIS
Carmen
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Carcar
Barili
Maingit
Malubog
Malubog

Carcar

Mananga

Kotkot

Jaclupan
Mananga |
660 m

Carcar

40m

4 5km

50m

10m

41

MCWD

200m

MCWD
1,200

MCWD

40m

4

m3

50m

Mananga

300m



0.005
0.03m%*/s

Naga Danao 9,000 m?3
400 m?3

WRC MCWD  DENR
NWRB
GIS
Lusaran Kotkot Mananga
MCWD Buhisan Jaclupan
NIA
CIP Communal Irrigation Project
Kotkot 2
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Lusaran 3

&l MCWD
1 &11 Barangay LGUs
MCWD
1993 92,484 252
MCWD 4
4
2003 520 47%
2.3.1
2.3.1 MCWD
(m/d)
718,821 60,501 63,699 70%
259,728 13,907 14,166 36%
217,019 5,859 11,718 32%
148,110 5,186 4,408 20%
62,298 2,675 2,564 58%
64,970 2,904 2,509 28%
31,446 734 616 16%
34,032 719 620 7%
Total 1,536,464 92,484 100,301 47%
MCWD
MCWD
Mactan Rock Industries 13
25,000m*
Mactan Rock Industries MCWD BOO 1998 10
7,000m*/d
MCWD m?
17 21
MCWD
MCWD 3 2001~2003 2.3.2
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2.3.2 2001 2003
2001 2002 2003
() 50,954,700 51,698,400 51,953,900
(139,600m*/d) (141,600m*/d) (142,300m*/d)
() 33,502,100 34,361,700 35,283,200
(91,800m*/d) (94,100m*/d) (96,500m*/d)
(D) 33.95 33.7 31.85
( /m) 19.2 20.2 21.45
693,232 715,851 727,045
653,286 673,220 691,790
% 94.4 94.0 95.2
5,107 5,306 5,130
83,822 88,271 92,484
654 645 604
1,000 7.80 7.31 6.56
MCWD DATABOOK
2003 BOO South Bulk Water Supply
10,000m*/d
MCWD 103 2003 9 10
10%
5,000
33.95% — 31.85% 5% MCWD
20% 10%
MCWD 2003
92,484 604 1,000 6.56 5.0
2002
LWUA
m3 21.45 2003
MCWD
5% 3
1998 94-95%
MCWD
60% 2.3.3
2.3.3 MCWD
10m? 10m? m /m
(n
172 108.51 68.30 11-20 11.97 7.45

44




374 175.97 109.28 21-30 14.07 8.80
r 344.6 218.55 31 38.61 10.24
11/2 879.83 546.38
2 2,184.92 1,365.94
3 3,929,92 2,456.69
4 7,859.84 4,917.38
6’ 11,782.42 4,917.38
DATABOOK as of 2003, MCWD
MCWD
MCWD 2.3.4
2.3.4 MCWD
2002 m./
2004 2005 2010 2015 2020
111,883 114,073 126,045 139,924 156,014
32,404 33,223 37,702 42,894 48,914
32,027 32,812 37,108 42,088 47,861
1,136 1,172 1,382 1,650 1,993
8,026 8,243 9,431 10,807 12,403
4,476 4,608 5,335 6,177 7,153
3,976 4,187 5,445 7,124 9,364
18,636 19,163 22,048 25,392 29,269
212,600 217,500 244,500 276,100 313,000
83,000 85,200 97,600 112,100 129,300
295,600 302,700 342,100 388,200 442,300
2004 m./
2004 2005 2010 2015 2020
187,095 188,822 206,427 232,447 265,605
69,779 72,167 84,647 99,173 116,348
256,874 260,989 291,074 331,620 381,953
MCWD
2002 2004
2004
MCWD
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1) South Bulk Water Supply (BOO)

BOO

2004

10,000m*/d 2004 9

2) Carmen Bulk Water Supply (B00)

5,000m*/d

BOO
2007 2004 12 Public hearing
50,000m*/d
2004 12 JIBIC
6
MCWD
US-TDA The U.S. Trade and Development Agency
BOT 2002 4
2.3.5 im3
62.92 126 22.09
-36.63 BOT
2.3.5
Us$ USs$
Part A
10,545,198
52,073,140
7,223,382
16,843,760 86,685,480
Part B
2 5,450,877
4,908,974 10,359,851
9,683,740
106,729,070
2001
79,630 20,379 100,009
m*/ 52,672,050 14,477,454 67,149,504
/m 62.92( 126
)
m/ 35,290,274 10,858,091 46,148,365
MCWD (a) 779,503,016 779,503,016
(b) 910,921,406
(at+b) 1,690,424,422
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1me
/m

22.09 (44
)

36.63( 73 )

Feasibility Study for Mananga Il High Dam and Treated Bulk Water Supply Project,
MCWD Prepared by Bechtel International Inc., USA

MCWD 2.3.6
MCWD 47% Carmen Bulk Water Supply
20% 2010 60.5%
2.3.6 MCWD
m./
2004 2005 2010 2015 2020
*1)
125,000 125,000 125,000 125,000 125,000
Manangal 30,000 30,000 30,000 30,000 30,000
Tisa 4,000 4,000 4,000 4,000 4,000
B0OO 6,000 6,000 6,000 6,000 6,000
South Bulk Water Supply 10,000 10,000 10,000 10,000 10,000
(B00O)
175,000 175,000 175,000 170,000 170,000
Carmen Bulk Water Supply - 50,000 50,000 50,000
BOO
175,000 175,000 220,000 220,000 220,000
69.0% 70.0% 80.0% 80.0% 80.0%
(A) 120,750 122,500 176,000 176,000 176,000
187,095 188,822 206,427 232,447 265,505
69,779 72,167 84,647 99,173 116,348
(B) 256,874 260,989 291,074 331,620 381,953
(A/B) 47.0% 46.9% 60.5% 53.1% 46.1%
» 10
MCWD
MCWD

MCWD Talamban
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Mactan Rock Industries

MCWD
JBIC MCWD
MCWD
MCWD 3 2001~2003 MCWD
2.3.7 3
2003
22.5%
2.3.7
2001 2002 2003
700,977,514 718,706,178 731,810,403
15,183,864 15,092,188 16,408,137
716,161,378 733,798,366 748,218,137
(100%) (100%) (100%)
394,002,126 417,270,487 442,046,685
92,634,398 94,682,510 95,444,560
486,636,524 511,952,997 537,491,245
(68.0%) (69.8%) (71.8%)
229,524,854 221,845,369 210,727,295
(32.0%) (30.2%) (28.2%)
24,861,037 10,109,627 10,634,194
180,818,843 171,411,689 167,980, 756
(25.2%) (23.3%) (22.5%)
73,567,048 60,543,307 53,380,733
(10.3%) (8.3%) (7.1%)
MCWD 2003
2.3.8
2001 2002 2003
« )
1,996,589,086 2,034,877,778 2,009,718,383
309,452,065 271,312,191 306,030,016
58,506,901 187,335,980 171,280,877
2,364,548,052 2,493,525,949 2,487,029,276
C )
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801,602,133 685,084,068 714,555,330
( ) (37,579,843) (11,312,160) (11,312,160)
192,908,088 206,928,022 215,149,984
1,325,258,421 1,320,007,851 1,288,607,058
17,779,410 281,506,008 268,716,904
2,364,548,052 2,493,525,949 2,487,029,276
MCWD 2003
2.3.8
2003 12.9 24.9 51.8%
LWUA 4
10%~14% I 26
12.5 LWUA MCWD DBP
Development Bank of Philippine DBP
10.5% LWUA 6 LWUA
1990 WD
MCWD BOO BOT
MCWD
MCWD
/ Operation Group Environment
& Water Resources Department (MCWD
LGU
LGU (
2.3.1 )

Engineer Office

Division

2.3.1

49
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City Planning & Development Coordination office

City

Construction & Maintenance




LGUs ORGANIZATIONAL FUNCTIONS & RELATIONSHIPS

City Mayor

City Planning &

Dev't Coordination

Plams & Programs

Division
Continous review & updating of
strategic sanitation sector plan

PMUI

Overall coordination/manitoring
Project management systenyreporting
Specific inputs in HRD6com.dev't.
Ww/sanitary eng'g. participation

City Mayor's Office

Com.Info./Assist
Division

Health education &
community
information

I City Treasurer

Revenue
Opns.(Licences/Fee

Performs billing & collection for

desludging program

[City Assessor's

[City Engineers Office]

Supervises receiving  Provides assistance in
fund loan program

developing records

system for desludging
program

2.3.1

Planning,Design &
Programming Div.

Conducts design, tending & supervision
for on'site facilities.com. Sanitation
facilities, & sewerage, punping &
treatment

|__|Construction & Maintenance
Div.

Supervisors O&M community
sanitation facilities

Supervisors and/or manages
desludging program

50

City Health Officer

Health advisory services

Training of
brgy.voulunteers
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JICWEL 75%
MCWD
25 30m
DENR 2.3.9 6 9 BOD DO pH
2.3.9

BOD
(m3/sec) (km) (ppm)

171 8.9 -
312 12.5 66.2
552 69.7 48.8
278 10.3 13.75
803 29.9 1.43
492 34.6 2.87

Metropolitan Cebu Sewerage and Sanitation Project(2002 )

Guadarupe
46.1ppm,0.994ppm, 2000 66.2ppm,1.00ppm
DENR No.35

51

BOD

50ppm

DO 1999

GIS



PLAN & PROGRAM DIVISION
City Engineer Office
2,3

DILG Department of Interior and
Local Government

Pre-feasible study Metropolitan Cebu sewerage and sanitation Project
(2010)

Inception Report Flood Mitigation and Drainage Study for Cebu City (2020)
Topographic Drainage Influence Area Report (2020)

2.3.1 2.3.2 2.3.3

70%
2.3.4

“ Mandaue City Development Strategy Program
2003"

Tabunok Public market
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2020 “ Talisay City
Comprehensive Land Use Plan”

2.3.11 2.3.12

Lapu-Lapu City Drainage Master Plan & Design( 2003, August)
City Development Program

“ Comprehensive Land Use Plan”

2000 2020
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2 3 10

F 2310

2 URBAN POOR AFFAIRS OFFICE
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Telephmne Bns 340 1218

MAME OF BARANGAY MO, OF POPLLATION
AGUS lie)
HABAG 850
HAMEA 1902
ASAE o
PIAY A s
CALAWISAM i
CARIULAD | R
- O 3244
B 4800
Tes = Lal4
BARCTIAM A
AR CATY L
RAARICOMCOIN A1
OLANGD BLAND iaaz
PAIAC SHO
FAI & 550
FOMLACHIN &
PURTA EMETARCE B&S
LS LY
ALIBA-BASHAS -
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2.3.11

Project Lapulapu City Drainage Masterplan and Design
Location Lapulapu City
Owner City Government of Lapulapu

Table 2.2.1 INVENTORY OF EXISTING DRAINAGE SYSTEM

August 2003

STREET NAME BARANGAY - LOCATION I LEFT SIDE RIGHT SIDE REMARKS !
L FROM e Jr SIZE/TYPE | CONDITION | SIZE/TYPE COND!TION
1 ML Quezon St Pao cor Sangi Road Mactan Gritd T 7s0mm lx\ofg;a(eTysr\téd “66tmm slightly to L-67.68
. 2 Bros. (1st comer)  |RCPC RCPC moderaiely silted R -66,6870,71 _
Pajo RBS/2 Bros near GMC gate/ 750mm siighlly to 750min slightly to L-7274,76,78.79.82,35.86
Winas Flappy Go RCPC moderalely silled RCPC moderalely silled R-71,73,7577,80,81,82,84,87 .88
Pajo near GMC gate/ cor Pajo Seaside S00mm slightly sitted 900mm slightly silted L-89.91.93
Wirns Happy Go Road RCPC RCPC R -88,90,92
Pajo cor Pajo Seaside cor tst Mandaue- 900mm slightly silted 900mm slightly silled L - 94,97.,99,101,162 |
Road Mactan Bridge RCPC RCPT R - 95,96,98,100 |
Pajo cor 1sl Mandaue- Agua Vida/ 750mm clean to slighlly 300mm slightly o L-237-249, R - 103-115 i
Mactan Bridge PLDI RCPC sifted RCPC moderately silted "wi 1200mm dia cross drain
B @ Lilang's Guitar
Pajo Agua Vida/ Skywalk 600mm clean to slighlly 600mm slightly 10 L-233-235
PLDY RCPC silted RCPC moderately silted R-115-120
PajoiFPusok Skywalk SSSmear 80Cmm ciean to skghlly 600mm slighlly siitzd L -226-232
Golgen Chips RCPC silted RCPC R-121-125
Pusok SSS/near Hotel Cesarios/ T ~ | 750mm slightly to L-219-226
Golden Chips Nikas RCPC moderately silled R-126-138
Pusok Holet Cesarios/ Dental Clinic/ 600mm slightiy lo &600mm slightly silted L-215-219
Nikos - Noodie House RCPC moderately silted RCPC R - 138-142
Pusok Pental Clinic/ Near Petron/ B60CmIm slighly silfed 750mm slightly silted L -194-199
o Noodle House Metrobank RCPC RCPC R - 142-148
Pusok Near Petron/ Near Petron/ 750mm slighty sitted BO0mm .‘ slighily to L-190-184, R- 145-167
Metrabank MEPZ 1 Gate RCPC RCPC moderately silted “wf B00mm dia. Cross diain @
Lity's BBQ & 1200mm dia. @ Majestic
Pusok Near Petron/ across MEPZ 1 B00mm slightly to 750mm slightty silted L-168-180
MEPZ 1 Gate Gatefcormer RCPC moderately silted RCPC . o
2 lbo 1st corner after (small partion only) D80 x 1.00 [siightly to 5 =
i MEPZ 1 Gate concrete moderately silted
3 Magctan Access Road Ibo cor ML Quezon St Days Hatel = - 600mm clean R - 157,250-260
~ (Happy Hour BBQ) _ RCPC -
4 “Second Mandale- Pusok comer sea 00mm ciean T e00mm clean *wi cross drain of 300mm dia.,
Mactan Bridge ML Quezon Si. 750mm 750mm 600mm dia. & 750mm dia. RCPC
RCPC |re
5"?,-35;;@ Road Pajc corer ML Quezon cave entrance 900mm clean to slighty B
{Burger shop) RCPC silted
Paju Cave entrance sea 600mm moderately lo -
RCPC heavily silted ]
Pajo cor ML Quezon front of B600mm slightly ro =
(Burger shog) Heaith Centec RCPC moderately sited —
Pajo Barangay Hail Queensland - 035x060 |heavily silled
cov canal _
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2 —4 EB7EHREICBT KGR - £ FAGE OB
2—4—1 KEFRMEZ
(1) M2

MCWD (Metropolitan Cebu Water District : & 7 ¥ /K E) 1% 1974 4. Provincial
Water Utilities Act DJE{TIZEEWE 7 HES OHEIZ T, Osmena Waterworks Systems
DEFE, MMkAE D Zfk TR ST,

WHEDZRE CTEZ -7~ DI Buhisan ¥ AL FICFDFKEZHKT LR T D Tisa
WG TH S, 4,000m°/ HDFKZMAT %S Buhisan & AT KEOH R TH - 72
1911 FEIZHIFIC L D BEER S 7=,

EARREEIT 1975 B S, FICH FKIRZBIR T 2 CAEEKEEZ S L T&E 1,
FIHEA DB MECHU T /KBEFE . ARRIEV ICEBRL TEX 72 di% LWUA (Local Water Utility
Administration : #Hi5/KET) B L ONADB IZ X A& 4 - i TH %,

1976 025 1982 EATHNT T 23 DIfF, ik & 2 (Consolacion, Talamban 72 &)
PSR S AL, 1982 FFRFDAPEKEIT 7 0 m® /HIZIER Lie, £, BIUKEOHIZ1T
729 7o DT 1984 AR IFE B RS BRETH I 23 B AR S AU IRAKIEBE, kiR O U e Y |
A= —DF=4 Y rift, FKGILEENITRDITRER, 1984 12 55% Th o 7o
HEIV KSR 1E 1991 4RI 36% £ TIR T L7,

1990 FERMBNITALFBH T AR (U m T | 2 BWAT T) OBRRREIMTRDIVIZHER,
FAKAEPERNNTIE HIT4 0’/ BILK SHMCWD O FoKARERE I 12 5w’ /A &g oz,

1998 A% ADB £2811Z & ¥ Mananga JI| DIRGE/KBE%E Téh D Mananga 1 7’1y = 2 FR
SERE L. KIRBEANIZ 14 F’/ A EloTz,

(2) Buhisan # A

Buhisan & AEE 7 CHRANZERZ S22 LT D MOWD OEFIOERITKIRE TH 5,
TNa@K%K@%ﬁG%M(HF4omﬁ)@@m%m%¢5o

Buhisan & A EBEIC KM O HERD 23 1A | TERDIREBIC 72 o T D, AMEFRA CIE. BUE
MWDﬁﬁofhé%é@%@%f7m&7A%Vt:—L\i@@%%ﬁw@%@%%
HTDOMERD D,

(3) HF/KIKR

Y 7 H B U B i, M FAKTR2 i b R KR TH Y L MCWD DKJR & L TiE
TR THIK THEDOREBE N TR b TS
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FF O E HFE DK JFKAPERE (o’ H)

& VYA

Mananga 4 8, 870
Nt

Pardo 5 5,270

Tisa 7 9,670

Guadalupe 12 9,570

Lahug 13 9,070

Talamban 11 28, 800
~ v H YT

Canduman 4 8,170
oY TV T

Casili 8 11, 770
DR=2yavg i) 16 19, 570
a AR AT TR 2 770
Mactan 5 1, 700
Ayala Not known 1,620
Other existing sources
Buhisan dam 3, 060
Mananga I (Jaclupan 18, 270
surface water
infiltration facility)
Desalination plant 1in
Mactan Island by private 5, 000
company

BUE, Ayala S &R X 8T BFTOIFASEREE Th Y | 14 BFFOHF R BD
HRBOPE TS LRIETH S,

MCWD LIAMZ b RIEIB K OBURFTEOHFRH Y, FEEAGPIAETLIH T LELF
15,

AREFA TIEL MOWD 721 T2 B 7 BEICAFAET 2 HF DA o b U —fi&E 21T
W RIS B BT ORE OKE, AER) 2H00CT28ENH D5, NIRB
i TESHE O FAOKAL, KIRADOMRAZEL TRV, Zo/EbLE2—T5
e,

(4) Mananga I v =7 ~ (ADB @li&)
Mananga 7x=— X I 7o =7 MI, RERE TET7T THXYTHY., HEE 33,000m
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T 7Y 2 N THD (TRMMIERSI), 1998 FITFEMR L T\ D, R
WIFILL T DY,

— JFF (15 &P

— FHAEL (¥ AHE )

— AL UEKE (KX 6km)

— BlKE (RIEE 43km)

—  SCADA

1998 4EMF 5 ClX,. Buhisan # A& SV T 7.9 B n® OERIKEEREZ A L. MCWD 04
IKAEFERED 1T%% 13— L T\ 5,

. S T
PHILIPPIES _;T"lh ToE | LIPEINES e
e THMETROFOLITAN CEBU WATER Sl
I | [l - SUPPLY PROJECT B
ve Ran H L s mpheneried)
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~F A Fuves MIEK
TRUCARTCKBAFE R OB RN 27~ 7, 87 TIZ K> THPR L2 Rk 2 IE i 28

& KT R OREE B OREM ) b RFK 2 M PR ICRE SEHMIEIC - T
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Infiliration Area

45,000 m* & o T
-

EL 32.0-33.5 MASL .

Ezishing Exploaiory Wels

Maw Wels”

FawWalar Mairs

F 1 | F
-‘i._l 1 Ta Taisda f"y Emtankment
A
Y wWelr Crest 100 [ 100 200
To Tebynek .
FLAALMASE SCALE T
= glwwalion, m'= ra meabar, MASL = mekr above ma laval

Dut of tha plarmed 1 b wells, criy 15 werm consineied o o b
unaapsactdly high Weids of tha wels undar ralural condiions

T T T = b ARTUKBIFE B

~FUH T Ty o BHE THERRD

1998 52 A LASKEHD 6 AE 23060 U FE i T i OHERD X BRI ZIETE VIR I 72 » TR D |
RGBT DWW OBREEENNLILL o TS,

TREIC 98 4E D 02 £ TO W&, FIHKRAL, HUTFKRA LT BEOREEEZTRT,
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f Srotindwiter Exfraction jm¥day)
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T 9 T0
1
‘3 L ey arbar Ll (MASLY
= l r
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Sy Dac M- bm 'i"IJI-I.h.I mhu.& Sup Dec Vi bne Sep Dec- Bl lam spw-

L B | - R ) 0 oo KoM M H @ @ W

m = cubic malar, MASL = maler abows sea laval, mm = milimater.
Sourca: Matmpol ban Cebu Waler District.

~FrA1ITures b HWE, BKAL, Kk BT KEO R

ARG I b TSI N E FIHILL T 0@ Y

7)) BEOBNE., IKE. FKIEA BT EOBKRE N L. EHARAE KR A&
R T S N

A) FFEREOBHRDBNGEEEZ L Ea— L, MECHBDEOBZRAZHONIT S Z
ko

7)) ekbh, R, R TR OREER ) NE ) OMBEMEEREI L, RETHI
XU B ElEEET 5,

(5) WAKEAKLZer 27 b (REEH)

T 7T TIIREHED E S BRE SV TER Y KUK KL OHL T KRBAFSIZ e ~E & 722k
AKABIT K D KRG 3 R E BUIT R W S oM Td 5, BO0 73T K- THl e o RF AR ZE
(Mactan Rock Industries, Inc.) 233 TIZES AL TRV . HES, 000m® DK RO (Reverse
Osmosis) JFRUT Ko THRE S, 1998 4E0> 5 10 4EH DK T MCWD 72 EIZHEITED & T
W5,

WKL T > Mg~ Z U BB O 2L RARTIZTEWT 77 ZifichiE L, RO
MCWD #G7K S A7 A ElfE STV D, BUKFIEZE O OEHEIUK G TR, T
#ﬁﬂ%@ﬁyfﬁmﬁﬁ%ﬁﬁbfméo%Tm%&ﬁiﬁézkﬁﬁmwﬁﬁ\ﬁ
W m aIKERE (7 2 EBIRIREREA KA TRRESN TN D) IZX > THHRMICER
ETDHZENTE, m77/F@m%@2XF%k% HIIR CE 2080 H %,

F 77, Mactan Rock |X. B 7 & HEND Y V' — rRF, #BiirxT /L, v a v 7 E
—b, I EREEFFEHOYRKILT T v ML < @x L TW\5,
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EFEa A NEAMIZOWTIERAFTH D505, MCWD ~DFE KB 20 <Y/, R4
EAFIZIE 3 XY mTHhD,

2—4—2 b/KiER
(1) AFEKEOIIR

MCWD @ 2004 -9 A BIFED H BIAPEKEDEEITE 2.4. L ITRTEBY, 1 HY7Z0 D
SEHAEFEK BT 155, 000m® T, F DK 11, 500m® (7. 4%) 28 B2 L 0K (BOO f7
) Ik DEEKDEAN (Bulk Water Supply) &72->TW5,

South Bulk Water Supply I 2004 7 6 KHEHG A BiAA L TRV | Ffrvizix 10, 000m’/
HECHEINA TETHD, —F. MWD OAEFEHH T 103 AH Y, 2003 4 9 HBHIE 10
APV NEY R TEEZEIEL TS, @@ ey fToniud, €io 1 B4720
10, 000m® DA PEK B DN A E LD,

BUE, MUK 31%Th 572D ZKEITR 107, 000m* TH 553, MIUKEE 20%
FCHI T IUZ AR EIL 124, 000m® & 720 17,000m® (K9 11%) O/KEOBEFEIZ LT
Do

F2.4.1 2004 49 HHAED A WA FEKEDFE

H MK S HAPEK & EX NN
(m’) (m?) D HEE
MCWD o> B A Hti 2%
HF/K 01d wells (88 A) 3, 451, 449 115, 048 74. 1%
R/ Mananga 1 (15 A%) 754, 142 25, 138 16. 2%
- #Jii/K Buhisan % A Tisa /K5 107, 739 3,591 2. 3%
BOO J7 =iz &2 5 Bulk Water Supply
WKILTZ o b (w7 25 169, 921 5, 664 3. 6%
« South Bulk Water Supply 176, 518 5, 884 3. 8%
& Ff 4, 659, 769 155, 325 100%

Hi# - MCWD DiE#RFEE: (2004 49 A)

(2) HEPEHOBLR

X 2. 4.1 12 MCWD D P OALE X %779, MCWD DARES L 103 AKH V. 2003 4£ 9 HHL
£ 10 KRBV NE Y P CEIAZEELTWD, X 2.4, 2 ([ZAFEHOAREORER (1989 4
T2003 4E) ZoRT, 1989 AENND 2003 4D 14 AERNCIER AFEEF ORI D B, A
TIER 2 £ (52 A—103 A) ([ZHEIML T\ 5, 1997 4ED 15 KON Manangal 7' 1 ¥
=7 FOTERIZE D,
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South Bulk Water Su y: |

X 2.4.1 MCWD O H: (v &
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FOMOAEFEH L LT, 1990 FARIEDIC T R AT FHTC 14 KOAFEH (AFEKE
10,000m*) 23EEg SA7es, AKFIANCEET D0 R & DRBWNRE L ELTHE L TR0,
MCWD TUIEAKIED & 2 HIRIRIZIE LIXAD 1%% 3XHh > T\ 5.

MCWD TUHEPEH DMz, BLEHIH (Observation well) 20 KEFEE=ZV 7
(Coastal monitoring well) 45 ARZA L TH Y., H /KN &IESIEE 2 EHIRIZERN L
W5,

KA : X 2. 4. 3126 @ERFOBIRIFOEE 27 F /] (1977 472004 4£) OHLTF KLLD
ER L E T, ZOBRT —Z MBI T AMIZOW THE 2K FOL8T R 5
fcﬁl/ \O

WO © 7 4 U BV EOBBIKKEIEUETITER A A4 B 250mg/L & 72> T
Do NOWD TIXZ DREKEZ X 723 EEZ LTV, 1980 RN LBAEE T 4
AROFFREREILE /oo TS, EON 3 RiE Mactan BIZHHHTTH D, BUE,
WHRA A PEEN 200mg/]l 22 HHH 1% Mactan B2 5 A, Va7 UHTIZ 2 K55,
X 2.4 4 \ZF=X ) 7 HFOMmE 9 4R (1996 4572004 ) DT A A IREORR
b ERT, Mactan BOH I E P05 130-140mg/1 & FHWKHEZH VD | ITHE T
FIZE L 2o T 200mg/l ## % CWWb, F7-, San Vicente (Va7 U H) OHFMN
100mg/1 Aiit% & BVMEZ R L CWA D, OO I FIZ OV TIHIEIE 50mg/1 LLFTH
V. ZOT =X HIXBEE R IREOEBII A S,

MCWD DEEPWELLS

140
120
103
101
100 o597 g5 97 98 - H
4
T g 77 76 77 80 I B B O
2 —  —
LL
5 . 67
O Il - - - - - - - - - - - |
z 60 55 55
40 4 H HHHHHHHHHH H H
20 - 4 H HHHHHHHHHH H H
0
(9] o b N [s2] < Yo} © ~ o] [«2] o P N [se]
[<} (=2 (o] [o2} (o2} (2] (%] (o2} (o2} (=] (o] [=} (=} (=] o
o o (e} (o2} (&} o (<] (o} 9] (=2} (<2} o o o o
— — — — — — — — — - — N N N N

YEARS

B4 2.4.2 MCWD OAFEH: (K¥) OHER (1989 4-~2003 4)
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27-yr. Water Level Hydrograph
MCWD Observation Wells

30

25 4

20 A

J .
i

'\f A%
SRS Wy
R A i)

\

-~

0

177 3178 J/79 J/80 J/81 J/82 J/83 J/84 J/85 J/86 J/87 J/88 J/89 J/90 J/91 J/92 J/93 J/94 J/95 J/96 J/97 J/98 J/99 J/00 J/01 J/02 J/03 J/04 J/O5 J/06

‘—Liloan (SV7) =——Compostela (W3.1) =——Consolacion (K4.4) —— Canduman (K2.3) ===Talamban (W4.5) —s—Lagtang, Talisay (W2.3) ‘

X 2.4.3 &7 27 FE R OB O H T KA ORRFEZEAL

MCWD AVE.WELLFIELD SALINITY

. : ~ ‘ _MACTAN /\ AM

A J\/'\f* 7~ I

| SANVICENTE | A~ | o TN N\\ i 4l
p 7 3 v \J‘ . Vv ;

—+—MANANGA ~e—PARDO TISA e GUADALUPE —s—LAHUG —=—TALAMBAN —+—CANDUMAN
——CASIL «me SAN VICENTE ~a-~MACTAN COMPOSTELA

X 2.4.4 HFOEEA A REOREL (1996 H~2004 4)
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(3) HKHMiEk DBLR

MCWD 1%, 1911 4E|C#ER &7z Buhisan # A& KR & 525 Tisa AKSEZA LTV 5,
MCWD 2MEA T HME—DE /KT 5, Buhisan Z L7036 OEKE 1T ¢ 400 DX 7 2 A )Lk
BENEDLN TS, LB T vt X%, b — 38 IR — ok et — 5% E A & 72
STW5, WHEKIZBEET 2 Tisa BikZ > 7 (558 5,000m°) (ZiEH, EED 8 AD
AEFEHP D DI K & —FEIZH T IZEEAK I TN D,

T OAUPEFERR I 2004 4F 8 728 H £ 6, 300m*, [FI4F 9 H 23 H & 3,600m* & 72> TV |
Hz ) O KA TR RN ARG ~DEKREN DT 5 Z & 2 WE> T\ D,

(4) BEeAKHMEER DBLK

MCWD DAEPEH: 103 KON, 67 ARITHFKZ o 7 1ITEKENT-HEKS D08, 8D 36
RIFAEFEHP DR EA SN B EREEK SN TN D, BIE, FAKRIRNIZ 10 EETOIT
KB 703G DR KR 32, 670m° & 72> TV D (36 2.4.2), 2004 4E 9 H DA pEKESE
& 155,000m*/ HIZX L 5 KEEl 0 OEETH Y . A% E— 7 IZXINT 5 72 ik ¥
VU DR EITH> TV METH D,

#£2.4.2 RpkEI—E

E % B Je7k 25 i (m?)
Lagtan 2 YA Th 5, 000
Tisa 7 5, 000
Talamban 7 5, 000
Casili oy T T 5,000 x 2 = 10, 000
Liloan UR=ayaVgi iy 2, 000
Compostela aVIRAT THT 270
MEPZ VAl 3, 200
Pusok vl 2, 000
Cordova =)L R/SHT 200
it 32, 670

High : MCWD 43R 2003

2004 FEFRAE, EERLKE (¢ 1,000mm”™ ¢ 38mm) DFRIER: 1L 541. 5km & 72> TU 5, MCWD
TITAAKK A —% — (District meter) DOFXE LHFHAZHEH TV | £ 50 FErOmRE LF
2% 2005 O EUEHICK T T2 FETHD, Zubid, A« A FTOFHEETT,
T L A—=ZOREIIIE > T, £7o, Tisa IfKZ 7 OFEBBUITEAINTWD
8 KOAEEHOEMREIRIZHEH I T 25 SCADA (Supervisory Control and Data
Acquisition) VAT AEFRWNT, IFEAEDEEFNA Y « A P Tv==2T VKD
BEfl L BRI ST WD, E- T, A%, ERE - KEDOEEZR 5 CITHFAK « A~
BB TA D L9, 7 bV A= — OB NENRHRBERE IO ELZIRY A
TW BERH D,
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(5) #a7KhgEg DEBLIR
MCWD® 2003 FROMGKEFARIMONREZE 2. 4.3 IT7-7, HEREREOES TIE—
EFERED 99%% HHTWD, KK 2, AT O & K sk & oo 2 3 E K
(Communal tap) DOFEKEZIT-> T\ 5, AKX 1 FEHTS729 30 7760 7O 2—
CERRGE L, RFEKEHREZITD I 2 — 0 TR A Z A L, AoEE R 2 1%
INLTW5b, 2. 4. 5 |ZILFEKEDOALE X Z 7w T,

;.," ® COMMUNAL SERVICE CONNECTIONS

X 2.4.5 2EFEKE (Communal tap) NiEX
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7 2.4.3  FAKEERHREL DGR

R e TR e &

Residential (—#RZEE) 91, 579 99. 02%
Commercial/Industrial (PEZ) 428 0. 46%
Government (BUH) 193 0.21%
Communal (FL[RIZKH2) 252 0. 27%
Subdivision ([FH1) 18 0. 02%
Condominium (F:[FII:%) 14 0. 02%

&t 92, 484 100. 0%

H{# : DATABOOK 2003, MCWD

LFEKEOFAERE (E7HiN0aIa—r08a)  AKEHERABESL LT a2y
715t (0.3M) ZHBINL TS, 2Ia—AOANIHBKLTEY, £
DFAEOEEIT 1 Hr Y4720 20 B bEAoTnD, I L7248 & MCWD ~344 9
KBRS E DOERIL, I 2a—rOFffFERYala—r oINS, LA
(2003 9 H) OKMEHREIT 1220’ TH D, BFH30 FDOaI2—2ThO, 1 7Y
720 O H B EITH 4m® T, 156 A& LIEEA 1AL H Y70 oK H &I
22 U » bV EHERFEN D,

(6) EHEMEMERE BEOBLIR

MCWD D& I DOHEE & PRI, Pipeline Maintenance Group (PGM) 23T T\ 5, PGM
(ITRAET — 203 12 F— L, HEEIANEY F—LN 6 F—Ldb 0, 24 RERAHICTH
BaiToTC05d, £lo, AKEMT —L0 1 F—L26 0 RAKEMZHMIIT> TV D,

# 2.4.4 1T FE 5 B OFERMMEIE L ~T, #EDOHEL > THEAIRAEE
EHE) 307> TETWD, BHRNOORIGRHbEL I RoTRTWD,
PUKFEHFELLEINTETNDHA, 2003 FREFRTER 3INRICHE>THH, MCWD
TIIAMTAEIZIBN T, A RIRK R ELNT OB R 72 & QNI R R 72 K Ao 3R
AT D,

#2.4.4 FHRMEMETERE (1999 472003 4)
1999 4 2000 4 2001 4 2002 4 2003 4
faKEME S | 20,594 20, 318 19, 030 18, 303 17, 221
J i (hr) 18 12 9 11 9.73
(RN R I 823 668 537 631 486
R (hr) 17 15 10 12 11.36

Hi# - MCWD 4E3k 2003
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(7) KEEFEHOILK

MCWD D 7K'EE BRIZ 9 X C Talamban IZ& 2 /K EHRE T T\ 5, £2.4.5127 4
U v EEEKE LU (Philippine National Standard for Drinking Water). WHO 8fg}
KEFMETA BT A4 (5 3 ). 726 ONT MCWD O /KERAHEE & ATEH 279, i
KEFOHEAKITME R 10 EETCERAK L, MERER, R A A R, A, pH, FREEHE
FERELTWD, —F, KETHD 103 KOEFEHOKEMREIX, MEEBIZS LT
A2\l GRS, A 1 a0 (EEerEeER, WA, R A RE, EXnER), £ 1
B (A (B3R 2FR<ITE 7 1 U BV EREKEREICHET D) OEE CREZIT
STW5, HHEAFVIREORESEICAOND X 91T, HITFK~DEKIRAIZK LTE
B bILTND,

Talamban KEFRERE TlE. 8 H OKEKDOKRAEICIMZ, 103 ADOAEFOKEHE %
ARV a—VEMATERT> TWAHID, AR OHERE, AMELEL, BE7Hm
BCIIRbEHTEIHBRELSbhTns,
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F£2.4.5 KEEEYE S NS MCWD O AEMASEE L a1E B

Philippine
National WHO Guideline 3rd
Parameter Standards for Edition Parameter tested by MCWD
Drinking Water
Distribu- .
Value (mg/) Guideline |Acceptability| tion pipe Production wells
Value (mg/l) | Value (mg/1) . Twice Once
Daily Annual
monthly | monthly
Bacteriological Quality
Standard value
Thermotolerant coliform 0 in 100ml 0 in 100ml 6] 0
E.Coli. sample sample - o) 0
Permissible limit
Total coliform 10 in 100ml 0in 100ml - 6] 0
Physical and Chemical Quality: Health Significance
Maximum level
A.|Inorganic Constitutens
Antimony (Sh) 0.005 0.02 -
Arsenic (As) 0.01 0.01 - 0
Barium (Ba) 0.7 0.7 - 0
Boron (B) 0.3 0.5 -
Cadmium (Cd) 0.003 0.003 - 0
Chromium (Cr6+) 0.05 0.05 - (6]
Cyanide (CN) 0.07 0.07 - (0]
Fluoride (F) 1.0 15 - (0]
Lead (Pb) 0.01 0.01 0
Mercury (Hg) 0.001 0.001 - (0]
Nitrate (NO3-) 50 50 0
Nitrite (NO2-) 3 3 -
Selenium (Se) 0.01 0.01 - 0
B.|Organic Constituents (Pesticides)
Aldrin & Dieldrin 0.00003 0.00003 -
Chlordane 0.0002 0.0002 -
DDT 0.002 0.001 -
Endrin 0.0002 0.0006 -
Heptachlor and Heptachlor 000003 _ _
epoxide
Lindane 0.002 0.002 -
Methoxychlor 0.02 0.02 -
Petroleum oils & grease nil - - 6]
Toxaphene 0.005 - -
24-D (24-
dichlorophenoxyacetic acid) 0.03 0.03 -
245-T 0.009 0.009 -
Physical and Chemical Quality: Aerthetic Quality
Taste Unobjectionable - -
Odor Unobjectionable - -
Color 5 TCU - 15 TCU 0
Turbidity 5 NTU - 5 NTU 0
Aluminium (Al) 0.2 - 0.2
Chloride (Cl) 250 - 250 0 0
Copper (Cu) 1 1 (6]
Hardness 300 - (6] (6]
Hydrogen sulfide (H2S) 0.05 - 0.05
Iron (Fe) 1 - 0.3 (6]
Manganese (Mn) 0.5 0.4 0.1 0
pH 6.5-8.5 - - 0 0
Sodium (Na) 200 - 200
Sulfate (SO4) 250 - 250 0
Total dissolved solid (TDS) 500 - 1000 0
Zinc (Zn) 5 - 3 0
Disinfectant
[Residual Chlorine 0.2-0.5 - - 0
Others
|Conductivity 0

74




KE AL & LT, Talamban KERBRE CIIEFWENERF. A7 a~bn s
TAEMATWDEN, A7~ va T 7 ¢ 3HEL CHEATERNWED, A7
~ e s 2T 5 AR (BE) HOMEIIIT> TR, o T, A&
IZBWT, KIEDOKEDLEMEDOHER & A% OBELFHH OISO F~v—7 L L
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T 7 E 1T F OO KERBRE & LT, DENR & hm Z K%M 575, DENR
DODHAZ O~ al T 7 1 ZRFTVMELTRBY, e ARZIFZAOHIH &
LT LTV 2 72 ORI D e SREEEICRIED B D 72D, ~ =T D LWUA O KE AR
ETIT O O BEEENREGWEBbh b,

2—4—3 FK, YA
T 7EEICEBT D TR, HEKAERRERRIER O 3 FEBFET D,
(1) TR
Q) T4 HT
(3) FZKHEKE
T 7 ISR TIE T E TRYEACLELS, K OV 5E= \2 K 2 3 2 (8 07 O AL BRI A3 s S 41
Too WMHEOFRETIXE T T 4 v I Z 7 R L, &L 55%5ETh 5 (3% 2. 4.5 4B
WY TT 4w BT RER,
7, AU ROT 7T T O AT TR PEKE B OB R S D 23,
AR M) — IR ENTWEDILT I T THORTH 5.
PUFIC& gk OFEf 2R~ 5

(1) TR
1) 7 HE TKLHY

Z O/LEEEET 1980 AT Philippine Estate Authority (PEA) 12 X - CTEGR S,
1991 ' 7 HICBE S,

RS T 7 i AL ER O MNZ S AZE U, i 169ha, AELGE LCTIZ=T LT v
RZ 7= HABEA S, it 2 %5, =7 L7 > K77 —2 4 RFIOFEHT
HY, T LTy RIS —rDRFREIT 10,000 B E 72> TW5S, LLARND, B
IFEREBRRIEEN 1 EORBE L T D720, FEEOMBEES T 2,500 Mo & F
STWD, WEHRXIBII Y 2 —~v— M EMEEINOIERA—R—<v—F v N ZD
JERINCSI DR E T 23— M RE 56 Jiigx T, & OB AEIR &1 350mm AR OE KT
P S hCn b,

FEATEZK D BOD #21% 500~700ppm, LLERTE O Jikifi K BOD 1% 50~70ppm & 72 0 | Jik
TEACIXBERENT ) CTH 5, BRI O N THIIC TR H itk O CH B & %
WZIRAL S EN TN 5,

2. 4.6 |[ZBEG O & G LA R~ T,

BALFRSG T 7 R AT O E 4 4 THEE STV D, sk ORIEHEM (=7 11—
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~-Figure 4.1 Schematie Biagram of North Reclamation Sewage Treatm ent Plang
{Courtesy of Engr: Josof of NE-5TH .

2.4.6-1

76

T THE ALY



The Philippine Fstate Authority (PEA) formerly owned the Sewage
_lrﬁaﬁnmn Plant nr 1980's to early 1990°s. Sometime November 1991 PEA,
donated the $aid plant to Cebu City Government. The Sewage Treatment Plant is
‘designed to treat domgstic wastewatir coming from the different establishments in
‘North Reclamation Area, Cebu City, The said plant has existing facilities such as
the Main-inlet tank with an area of 8 X 12 ¥ 4.5 in meters and coupled with
threg submersible pumps 7.5 hp 15 hp and 20 hp, Grit Chamber or the sludge
separator which work with two (2) grit collector, one (1) grit conveyor and two-
{2) grit. gommlnutun The plant also has a ]agoon or aeratien tank that can
accommodate 10,000 cubic meters per day and this lagoon was installed with
four (4) serators. Fach aerator was coupled with 20 hp submersible motors to
drive the impellers. Aside from it four (4) rotary blowers in the Blower room
drives to produce air directly connecied at four aerators in the lagoon. Two- (2)
sulb-pumping or lnfr.mg stasions helps to speed the current flow of wastewater
mside the. pipelines “going to the plant site. New sludge drying bed was
constructed o accommodate sludge that was pumped from the lagoon for the
purposéldrying the studge.

Y

2.4.6-2 7 TE FKAERE OB SC

2) TY¥T EURANA—TNOUFE
Avala MIC L > CHEE SNAT Y I E— L ERARE T HEKOAHEEZ B E L
THFR SN OT, BEEEEGIEGTRNEZHA L TR Y | fEfximfdix 59 ~7 ¥ —/v
Th b, B I TWDAEERES) Tl B D BOD JR 1L 20ppm & BA4FTdH 503,
FERFR CTIEHR T EOFETH -T2,

(2) BT T4 w527
YT 4w BT IIHAMEE O X 12 . B U7 ihle & BEE L S D B A A
HLTEbnLBETcHs, 7T y&&yaci7kf%%éﬂf: A VT HEE S A,
HEYIRPTHANT 5 E BRI L, EBAKITHRE D EThpo< D LEEEE TS
Do W UTBIRIT T~12 FEICHLY B2 2 23 T OLEGGIR XA A O IS AR E RS B
L. ZELTEHREICEDY, HREEOHAD L5, MiEL L TCar sV — MERX
LV MR UL TEBGETE &Rl & p BT S 0l LBV BERMELL SN D, i
WIS 8~24 GBI L WO RENREMETH D, fﬁ@ T HHE RO E 7T ¢
v 7 BT OFREFRIL 5%IRTH LN, FEHKKMNKE L TETS T v 7 &7 DFRE
IFTHELE SN TR, RETEED LB LLOHRKIREZ 2 E=42 1 7 AT L0
FILLDHUENEEND,
HERFAMIBE COYTT 0 v 7 X7 OFRBERIIESTHITHBNCE L DD L FitnE L
D,
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#2.4.6 EHRETT v o X2 rRER GREITET GO M)

AR 44 FR A X G F T T v E T RER (%)

7 114, 700 75, 400 65
<~ AT 34, 400 20, 400 59
7777 26, 700 8, 300 31
2 A 18, 200 9, 370 51
=N 7,900 2, 800 35
yary 8, 300 2, 500 30
OVIRAT T 4, 200 830 20
)L R 4, 000 1, 020 25.5

aRt 218, 000 120, 620 55. 3%

Hi#L : Metropolitan Cebu Sewerage and Sanitation Project 2000

72k, BTV 5 Guadarupe JINEI AT O KEIGEGNZE L < | Mlikalth & 72~ T
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(3) HEAhEEE (FRAKPEAKE #)

7, v X @i OFHE TIXER, Ny 7 20N — N Z OO KL EY)
DRIz, B H COMAYEKEETHD” Flood Mitigation and Drainage Study
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Critical Areas EREZMJICHELIE Z M8 LT HHl) Toh 50>, 2)ECPs (Environmentally
Critical Projects BREGICEHKZREEZRKIITEARINDLI vy =r MICHETD
MOHME N RTINS, EbHICHiZY LARWSEA L8R FA %R
(Certificate of Non.Coverage) 3FEITIN 5,

1) YmYx 7 FSECAs 1T 5 &l S hichG

O FEFIIYWBREZESHME (Initial Environmental Examination :IEE) 72
VERk., BRESALRESFIE A BIGC 0 b DENR/EMPAS (T#2HH L, & Z%Z 1) 5, 1EE |
B 2.7.1 28

@ FEEICEY, W L BRERE T+ &l SN G A 1 X BR BN ERE I F

(Environmental Compliance Certificate : ECC by DENR Local office) %
T %, ECCIEX2.7.2 &

@ X VFEMIZRBREFNENLE LW SNSRI Aa— 72 FEm L, RE
e E (Environmental Impact Statement : EIS) % DENR/EMB (ZH2H
Do

@ WEFIL EMB WHOEZEERICL2FELZT, LEPONIATESERE
VT e Y= FOREREXRHSTHY, Try=r NEMIZELDIKRE R
BREESCBE D HEAED 20 &I S 40A0E DENR A 70 & ECC M FEIT S D,

2) 7uTxl FMRECPs IZR4YS T 5 LHlr & n=546,
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O FEHITuY 2 bOAI—E 7% E L, EIS L7R— k% DENR/EMB (2
T 5,

@ EMBHNHI COLZERICL2FEALZT, RERGAITAMES A E, YiX
Tl POREBEREENLS S THY o=y FEMICK D RERERER
FEAED TR &I S ALAUIE DENR A4 9> B BCC AAFRAIT S 45,

VA=
g%,;
e

K EFRORBO%, HiSN-7 a7 M2 ECPs OEHEICET S, F£721% ECAs |2
M LRV AT BECC AT E N5,

PIF. K2.7.1~2.7.6 127 4 U ¥ 2 OBEMASEEICEE D 5 &R 2 7T,
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X 271
Republic of the Phitippines
Department of Erwironment and Mztural Resources
ENVIRONMENT Al MAMAGEMENT BUREAU
Region 7, Banilad, Mandsue City
Tel. Nos. 3469428 / 2461647

A
(Amnotated Qutiine?

A mdlemﬂs

O Tl

Table of Contents

Executive Summary (follow the substzmtive content, B)
LBtof!EEpreptusardﬁterrwpectﬁfﬁxpa‘hsema m the IEE

Swarn Accountsbility Statements of key rreparers (Annex 4-E)

Sworn Accountability Statementz of prajact proponent (attschad at annex 4-E)
Process Documentztion {Awex 6-3)

Proof of Social Acceptabiity {snnay 0-5), Barangsy Resokiion

Certificate of Location vishility /locatisnal dearanca or zoning certificate for arens
. that have already bean zoned

3. Refereme;%nblmgaphy

B.  Substantive Content

i

4,

- Project location-delineation and mappy

Project: information on:

- Nare/Address/Tel. Mo, of the proi~ctnroponent

of - ~iert site relative to political
wrisdiction boundaries {Barongay, Municoaluy, Province, Regm} ECA location
{(Annex 5-C)

- Project purposes/rationale

- Projact description ncluding componenes, process of aperation and phasing
= - Pre-construction/constructon phase {facilities deyeiopment}
= Operation Phase {Technology, raw materiak/production output [voiume

and process!}

= Abandonment Phase {sbandonment plan)

fon it environment;
. Deil'nation;’mappng of prwnaw secondary impact aress of the project
- Prmuryfsecandaw and biseme data guthered, where relevant, en and sources:
= - Water

ic i on on the following: _
5 Population to be affacted in the direct and indirect impact areas inciuding woiren
S Socio-culhural charrtersn %, pastcularty those that concern indigenous
communitias 5 ‘
- Econoinic and soclo-culiure! activites that would be aifectad
g Community/local parceptions if the nralsa:: 0 determing sacic-economic issues
and social acceptability
- Public Consultations and qccumen‘:au.,, 1 of consuitativa processas (format or
informal}
s gvaluation of issues Raksd by the Oppositors/stakeholders on the
ECC aap!icatiﬁn of the oroposed project {Annex §5-A)

- 4T

i impads
Based on the reievmt in{‘urmauan amhered, kentification and assessment cf impacts will
be carried out by sither any or combination of the ftllowing:
- aplying  oblsctive  judgement of ther mponiude based on  qualitative
description;
- guantifying impacts {where posshle} or
> attaching sconomic &F menetary vaiues on the impacis

2.7.1 WJBREE R O 22
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, v
SUPPORTING DOCUMENTS FOR X 272

ENVIRONMENTAL COMPLIANCE CERTIFICATE (ECC) APPLICATION

Purvuant to P.D. 1586 (The Environmental Inpact Statement System)

MANDATORY REQUIREMENTS:
1L Request Laiter of Intent ) . g
12 Tnitial Envirenrnental Examination (IEE) document, (attached arnotated outline to include the follewing:
(¥ Site Development plen (bilie pring) showing the ff.: .
a) tree plamting arean/buffer zone :
b) wastesratertreatment facility (WTE) and separae plan showing WTF scheme
c) cistern or rainwater collection tank :
d) drainage sustem lay-out indicating its cornection to sy receiving body of water ér dispasal point
&) solid waste disposal area
B wmater sysiem lay-out
g croded arcestleveiing/cxcmvation activitics
hi  deepwell to be ingtalled :
(¥ Colored pictures {pancramic view) of the projectsreaproferabiy with captions
(il Vicinity, Sketeh and Topographic baps with geographical coordinates (Seate 1:10,000)
(v Proot to establish ownership/ight over the area (OCT/TCT/Tax Dec./Contract-of Lease)
%)) Sworn Accowriability Statemert (478} of project proponent duly notarized (Annex 4-E)
{¥i) Swaorn Accountsbility Statement of TEE preparar/consultant with their Biodata duly notarized (afached
to Annex 4-E} '
13. Locational Clearance Fom Housing and Land Use Regulatory Board (HLURE} or Zoning
Certificate from the Deputized Municipal/City Zoning Officer/Locational Variance
14 DTI Certification/SEC Registration (with last page indicating the incorperators)
15. Proces Documentation/Piublic Consultations and documentation of consultative processes (format or informal)
%) Evaluation of Issies Raised by the Oppositors/Stakeholders onthe ECC application of tive propossd project,
if any
. . b) Pictures/Attendance sheets/Minutes or summary of proceedings
16 Drainage Clearance from the Ciiy/Municipal Engineers Office (for subdivision, landfilling and other land -
development projects), if necessary

1% #rea Status and Mearance From Mines Jeo-Sciences Bureau (MOB) for SAG/BEQ projects

18. . Geological Scoping request to Mines and Geo-Sciences Burequ for subdivision, land developmernt or selected
infrastructure projecis or Engineering and Gechazard Identification Repodt:
}9. Environmemtal Guarantes Fund (EGF) consisting of surety bond or cash fund with Memorandum of
Agreement (MOA) and Environmental MonitoringFund (EMF), if Aecessary.
10 FERS: (Bl CategorpMiew Single Pmoject) ) .
Procedural Screening Fed: B 30000 *(Theck payments should be in cashisrs of
Database Management Fag 1,00000 marniager’s check payable to EMB-7
Processing Fee: 270000 .
Total 2 400000

REGULATORY REQUIREMENTS:

it Proof of Sccial Acceptability of the project:
&) Barangay Council Rasolution ) City/blunicipal Council Resalution
¢} Protected Aren and Managernent Board (PAME) Resolution for projects Iocated within protected area

nz. . Initial Clearance from Department of Health (DOM) and Site Development plan approved by DOH for Memotial
Park projects .

ns Certification from CENRLD identifving that the land to be developed is within Alienable and Disporable Jand,
outside watershed, timberiand and NIP AT srees, if proof of ownership {8 Tax Declaration only

14, Registration Agreement between MEFZ, and the project proponent {(projects within PEZA}

s, Cariification of Lumber Supply contract or Wond processing Permit from FMS for exigting
lurnberyard/ resaw mill & fumniture processing plant. .~ )

e Separate application for Authority to Construct (A/C) EMS-FI-AC for Aw/Water pollution
sources/ control Facilities in duplicabe copies or latest Permit to Operate (P/O) for existing industrial plant,

Nurmber of Copies to be submitted - twa (2} ceples entﬁ using Short size bondpaper (8"x11"} to be complled in a

folder with fastensr or hardbound
Ploase address your letier request 1o
The Eagional Divecrer

DENR-EMB-7, Banilad, Mandane Clty
Tal, Nos. 3461-647 / B4E3-426/ ME3-905°

2.7.2 BREISHREIE
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FLOW CHART of SCOPING PROCESS

it necessary

Proponent submits
written request

L4

EMB schedules 1 Level
Scoping mtg, identifies EIARC
members, eval. scoping plan

l {within 5 wo
EMB conduct 1°' Level Scoping
meeting

273

rking days from receipt of letter)

{proposal considered approved if EMB fails to

act on the

request within 5 working days

from receipt of letter)

Froponent informs preparers;
invites LGU, stakeholders,
PENRQO, CENRO, etc.; conduct
social prep.; prepare logistics

l

FORMAL SCOFING
SESSION

{at least 15 days

additional FORMAL
SCOPING SESSION/S

L .

Proponent submits Formal
Scoping Report

l

EMB evaluates and/or revises
Formal Scoping Report

from 1% Level Scoping meeting)

{within 30 days from last scoping activity}

{Report considered approved if EMB fails to
respond within 15 working days
from receipt of Report)

EMB and proponent/preparers
discuss Review Work and
Financial Plan

2.7.3 RAa—v /o at R
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EIS Preparation and Submission

—

Annnotated Screen Secondary Env. Risk Risk
EIS Qutiine Alternatives Data Assessment Management
. - Impact Environmt’t EIS
SRR Scoping  / G hata Assessment —a  Mgt. Plan — Integration
SRR et athering and Analysis Formulation and writing
Minimum Scoping Primary
Requiremant Guideline/s Data

2.7.4 EIS OU(ii & 2 H
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FLOW CHART of EIS REVIEW PROCESS

Approved FORMAL
SCOPING REPORT

k.

net OK

Distribute additional

Prepare/Revise EIS

l

Submit 1 copy for
procedural review

Finalize MOA on Review
Wark and Fingncial Plan

{within 3
working days)

OK

hd

Y

»

copies 1o LGUs, PENRGC,
CENRQ, etc.

Acknowledgment
Receipts

Submit 10 copies of EIS,
pay processing fee

Select Fund Manager and
estabiish Review Fund

start of
review process

v

EMB convences EIARC,
distribute EIS copies

l (156 days)

conduct site visit, public

hd

consultation or public
hearing

EIARC reviews and
evaluate EIS based on
review criteria

v

Additional information:
{1 request only) clarify/
discuss with preparer

Proponent revises the

proposed projects to

conform with DENR
requirements

A

l {60 days)

EIARC prepares and
submit EJARC Report

l {15 days)

EMB Director submits
report to DENR Secretary

l 115 days)

ECC denied «

X 2.7.5 EIS

DENR Secretary makes a
decision 1o grant or deny
ECC application

i (15 days

EMB distribute/release
ECC 1c proponent, etc.

{15 days}

92
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FLOW CHART of IEE REVIEW PROCESS

not OK

Distribute additional
copies to LGUs, PENRO,
CENRO, eic.

undergo SCOPING
activity

l foptional)

Prepare/Revise IEE

|

276

Submit 1 copy for
procedural review

Finalize MOA on Review
Work and Financial Plan

{within 2
working days)

0

r

Acknowledgment
Receipts

3

Submit 10 copies of [EE,

pay processing fee

Select Fund Manager and
establish Review Fund

start of
review process

RTD assigns Reviewer or
convene Technical Comm

i (15 days)

conduct site visit or
validation or public
hearing

F Y

A4

EMPAS reviews and

evaluate IEE based on
review criteria

Y

Additional Information:
{1 request only) clarify/
discuss with preparer

Proponent revises the

proposed projects 1o

conform with DENR
reguirements

i

ECC denied

(30 days)

hd

EMPAS prepares and
submit EMPAS Report

{15 days)

A

RED makes decision on

ECC application

{15 days)

L

ECC granted

EMPAS distribute/release
ECC to proponent, etc.

{15 days]

undertake EIS

L4

follow procedures for
undertaking EIS
{Chapter 5}

2.7.6 IEERHEiD 7 mt& A
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(5) 1HHBHR
BEET, 740 U ECEICBT D ROBRICET 2ERITOW IR EE IR I T
W, LarL, JICA OBRBEHSEUE T A R T A 2l 7o, fEREARIZIT 5 BB
TIFREEET,

(6) AT —r7HmNs— (FIFEFERE) O

7 4 U B CETIE RN KE MR R A ST 5 5 S  ATE (MU BYRIR) (A RRE (R .
~ARAT 4T, BEARE, R, NGO 2 EFOREOMEEIED . TRENNHEREZR- T,
Z DR E OME ZTERIICIE)T 2 & TR~ L SR F T 5,

ARFHEZ S L C MCWD ]~ = B v 4 ik, MOWD &L, AFHHNIEME I 5%6 . B
19 D AT — 7 B E = IFERBRZ A S 20 L RIS O @Rk 2 X 0 | ko = 5~
DTAEERTDHZ L, AT =T HRNE— « R—= N —2EOFRRITEET D & 5 7k
MR ERZRDDTETHD LR LT,

2—7—2 Fuvzs hERKEOME
(1) fri&

T 7EHENL, U Y A OIRIEFOEIET D T BEOFRE, KO RO~ 7 F
VIGEE I, MGEEIE 67Tkn? TH D, ~7 X U BITE 7 ARG LT 300m O EE T, 24K
DFETREIENTWD, B 7 ARKEBITWFEN D 20~30kn fEHIUZ W29 & IIEHITFIZA S

~ 7 B2 BT 43km® T, BRI TH Y I <2 3m BRED LER D D,

Z 77 7MW (K)6kn*) & 2L RN (] 7kn?) (3~ 7 Z U BICAET D,

(2) AR

ETHHEORLTHLETHOAN 71.8 T NZEEROHETZ O T\D, ~ 7 & Lk

WZRpWE S~ X 777 U AHEEbEDL RO 9 EFHES 2 HD, AHTE
TOBEY — B RPE¥AM, FEXERPADDOEFRALND,

£ 2.7.1 PREMZHILOETHIA A

4 7 5757 BT | AU, | LR | Yary | VI | AT

o>
=111}
+

AR 71.8 | 21.7 25.9 14.8 | 3.4 6.5 6.2 3.1 153.4
(OZPN)

Hi L ; The Study on Metro Cebu Sewerage system Development

(3) Af#
T4V EVRRERTIIv L —%ETL LT, BN, FE, ORMA AN 90%L EE L,
PR e AL %R, T AV IREDRLNEDTWND,
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(4) R

7 HERTTRE O FIEEN T T3, B, B ELHA THLD, FRFCE 7 ORELNE DA
AMAIZ L » T, BIERBEENPET BN, EEOHBRITEDLY >oH 5, BT HOEER
HHRITF2T.21TR LT,

#£2.7.2 EENADBIELE

R 7 B PESERI L (%)

M, FAM, B 7.53
1k 0.27
PRI, SR 0.15
BEE 11. 23
XL A 1.21
feitie 6.18
R 54. 72
= 18. 44
Z OAth 0.28
2t 100. 0

Hi#t Flood Mitigation and Drainage Study for Cebu City(2004)

(5) HuF AR

T TR 667kn* DS B, BT, v F U, 77T HO3WTIE 60%% 5D T
W5, 20O 3T TOME LEMBIIE 7HHEAERD 20%I23E L, B3, &, BX, AR
TEE2FLETDH, avyIvAdy, aviRATT, Va7 VIIIEZOMROIFE A EDEE
HHiTH O, FHERED 20%5 & 72> Tnd, Z U P A O =L KR IEICH L, 8
S WHEAPLERXLE LTRY, MliEAEERED 20% % 5D 5,

E7HTEOBRBIIKESEHBKL TWDLDIX, 7R — ey —L L THLNDWFEITH
S THINIHEC, TEMMOBEERIZEB L TV 5,

RDF 2. 7.3 (3 7R pESE R LA D R 2 R,
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F 2.7.3 bTHEHEICIRIT D EEN EHE RO R

- R OkF i \ ‘ HE \
FEELER) FEHH P 3 FH Hit PE ZE ] Hit Z DAt
7 27,945 (44%) 30 10 20 40
~ U H U 2, 888 (4. 5%) 27 15 39 19
7777 5,923 (9. 3%) 40 5 25 30
oY T AU | 4,205 (6. 6%) 9 0.5 0.5 90
=2y aVg i) 4,222 (6. 6%) - 0.5 0.5 90
OV IRAT FHT 4, 509 (7. 1%) 25 0.5 - 74
=y valil 6, 978 (11%) 70 1.0 - 30
2 YA 6,890  (10.9%) 36 1.0 1.5 61
i 63,560  (100%)
Hi#L : Metropolitan Cebu Sewerage and Sanitation Project (1995)
GRIER R O ~t MERMEIC L 0 BIERA L E LT2)
(6) BRiE

R R T 27. 4 Ji§

P ————— 78 %

R N1, 637mm

BERRIZ 7 ADRRT, 3ANR/NTH D, WEFL6 AND 12 HZTH 5D,

2—7—3 FHAIAI—E LT (ADA 37 b JROZEOFEFHEE)
(1) ¥ 2etEEEERWEA

UK K BKIR, EAKE R R, FKAERIERR - B RRE OSSR AR & 35
A, FHEIRE - G TR - EE LA, LR OS TR T ERIOBREICAD A VX7 MIELET
LVLENG D,
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* 2.7.4 Ra—vor0Fzv7URXE

BREETE A FEE B

X ~ EFAGERRER AT O A, MBS, HREEIC &
L | ERE C | B ERBEN - 5 RS D,
2 | RRFFIEED D <A FADA T MIEZ BN,
3 | 2@ - ETE R D ZBOWHTIZ 72 D sk e O AIHEME I 720,
4 | HIE S D Biz7e L,
5 | EHF - b D T THIIE~E T O EMAH DN, BRI,
6 | KFIHE - AHE D B2 L,
7 | PrfEfEE D Bz L,
8 | pEsEm c i;gﬁﬁﬁi$£m®%émmlﬁ%mﬁi\%Mﬁ%

s e R AGERERR R U2 A . IREIREO L AREESN R Z 0 |
i R C | MR~ 0RBrEL R B,
10 | HijZ - D Bz L,
11 | +ERe D Kriz7e L,

KR Z MR K (RGEZK) 12RO DA, il LR K ONE = B
12 | #FK C a4 HE 75 DB Y IKIEFEIC KL AR RIEY,. 35 L OEK
W ENBS SIS,
13 | WHYH « DL D FrlzE 2 b7,
ES ] 0 7= b FIRE 1L 5

14 | e - D %%ﬁ%héhf%z&bfﬁﬁ@f@%éu%ébﬁ
15 | @i D BRKIE R RIS L DRI AT,
16 | K% D BRIZ2 L,
17 | 5 D Briz7e L,
18 | K&yHY: D Briz7e L,
19 | KEERE D Efg%ﬁ\WM@%%Kiomemﬁéémék%w
20 | VY D FrloiE L,

e R AKE f R E R R - HO R LI L BT, IEE)
21 | B - iR ¢ | okt s,
22 | HEETE T C HPRERZIT O SE., HBEIL FTOREEH V.,
23 | R D Briz7a L,

(FE1) REEDXSy

(E2)

A: BRRA N SHRRIAEND
DA NI MR RIAEND

C: A (BRtEd 28EZIHY,

FHE N ET I ONTH LM A BEE S 4512

ZEIDNTBLbDET D)
DIZEAEA T NIEZLNWED TEE HAWIEEIA DXF& L L
FEEICY 2o TlE, YT HHEENERELZRL, oz E L5 &
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#£2.7.5 FEA~OXK

B2 557 H o FE S BB E T =
RS o | MBS O®E (RS, BEERE O b
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BEZEW) c . BIROFAEITEET B k5

HH TR,
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C FAVIR IR E DY EEET 5, HFHAKIZON
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L ST 1) C HERR REE L7 1E O Rt
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WKL T T v b EERR IS X D Mg TR T 4 2h
RAEMRTT D,

(E1) FEEDXSy
A: BRIpA N7 EHRFLAEND
B: ZboA 7 "R RIAEND
C: R Betza T 248 EH0, AESERICONTHLMCRIHAE L I
BEIZANTEBLSbDET5H)
D:IEFEAEAL LT MIEZLNARWEZ®D IEE & 5T EIA D8 & L

(2) ZLGlHEZEZLSE
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FEEIE « f TR - EEPHAATR . FHEITEHOREICLL T OB DA o8y MIBE T D HEN
Ho,
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Water REMIND Project

| 2020

Metropolitan Cebu Water District: MCWD

MCWD
NEDA Region VII
Regional Development Committee: RDC
MCWD  NEDA Region VII
2
1: M/P
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