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OFFICE OF THE GOVERNOR

August 15, 1995
MESSAGE

TO THE GOOD PEOPLE OF ZAMBALES: -

Greetings!!!

It is indeed a pleasure and privilege to present to you the Provincial Water Supply,
Sewerage and Sanjtation Sector Plan (PW4SP) that is envisaged to be impleniented by the -

provincia]lgovemment starting in 1996 up to the year 2010. The Master Plan covers the

- provision of adequaté safe and potable water supply; sanitary toilet facilities to private

households, pubhc places and pubhc schoo]s and proper sewage d:sposai system to rural

and urban areas!barangays !

In our des:re to maxmuze the prowsmn of the sectoral semces to-our people we
adopted a two- pronged approach to the problem, F1rst a Medium- Term Deve!opment
Plan {1996-2000) was prepared - for immediate unpact assessment midway in' the
implementation period, and second, a Long Term Development Plan that will cover 2001

up to 2010. The létter will enable implementors to re-direct and re-focus the plan to

- address prbbfcm areas which will redound’ to a’ more" vigorous implemenléiibh in

consonance with changing realitics.

Tﬁe Provincial Sector Planning Team (PSPT), which formulated the Master Plan = -

with technical assistance from the Department of Interior & Locat Government/Japanese

Intecaational Cooperation Agency (DILG/JICA) Study Team consultants, attempted 10



arrive at a comprehensive analysis of the prevailing problems in the sector in order to
achieve a realistic assessment of present and future needs of the people, from whence the
investment plan can be denived. The investment plan will be used as a guideline for

identifying and prioritizing specific project requirements of the province.

In our earnest desire to keep pace with dévetopment trends geared towards the
altainment of Philippines 2000, we who were mandated by the people 1o enhance the
delivery of basic services are committed to provide the mechanism for the realization of
that mission and vision for our people. Hopefully this Master Plan will solve our water
and sanitation problems in the long term at-the same-time that agro-industral and

commercial development in the province are being promoted.

It is our fervent hope that we in goverament will persevere in meeting this
" challenge and continue to orient ourselves towards providing our people with the most

" basic services.

My best .w'ishes to all of youl!l!




PROVINCIAL WA'TER SUPPLY, SEWERAGE AND
SANITATION SECTOR PLAN

VOLUME 11 -1 MAIN REPORT

" TABLE OF CONTENTS

CHAPFTER

"PAGE NO.

—_—
[ ==

MESSAGE OF THE GOVERNOR

CLIST OF TABLES
" LIST OF FIGURES

LIST OF ABBREVIATIONS

21"
22

24
25

2.6

KR
3.2

33

34

INTRODUCTION

Sector Development in the Philippines
Provincial Sector Planning

1.2.1  Objectives of Sector Planning
1.2.2  Scope of Scctor Planning

12,3 Financing of Sector Plan

The Provincial Phan for the Province of 72 ambakq
1.3.1  Preparation of the Plan
132 Qutline of the Report

© Acknowledgiients

* PLANNING APPROACH FOR FUTURE SECTOR DEVELOPMENT

General ‘

Planning Framework

Sector Objectives

Current Sector Policics and Strah,glc:. '

Major Legislation and Regulations Affecting lhc %clor :
Planning Principles and Data Managcment

2.6.1  Planning Principles

262  Data Management

PROVINCIAL PROFILE

" General

Natural Conditions and Geographical } catures

-32.1 - Metecorology

322 Land Use

323  Topography and Drainage

Socio-cconomic Conditions

3.3.1  liconomic Activities and Household Income
332 Basic Infrastructure

333 Lducation

Population

340  Previous Population Development

[SET S S SR SR
Vo '

vii

viii

[ D e ]
WA e b YO Y e

]
I L NP

r
S e




CHAPTER

35

306

4.1

4.2

5.8

"6. o
CAND SA‘\[ FATION

0.2

6.3
6.4
6.5

342  Classification of Urban and Rural’ Arcas
343 Present Population Distribotion

Health Status

3151 Morbidity, Montality and Infant Mortality
3.5.2  Waler Related Discases

3.5.3  Health Facilities and Practitioners

" Environmental Conditions

3.6.1 General
.62 Water Pollution
3.6.3 Solid Waste Disposal

EXISTING FACILITIES AND SERVICE COVERAGE

Water Supply

4.1.1 Geneial

4.1.2 Types of Facilities and Dplmmon of Service Level Standard
4.13 Level HI Systems

‘414 Level H Systems

4.1.5 Levell Facilities

4.1.6 Water Supply Service Coumé,t,

Sanitation and Sewerage

4.2.1 General :
422 Typesof l'(lcillllec and Definition of Service 1. evel Standard
4.2.3  Sanitation F'iulmcs and Scrvice Coverage

4.2.4 Sc\wr.xge E ac:lll:es

EXISTING SECTOR A RR;\NGEE\'IENTSAND
INSTITUTIONAL CAPACITY

¢ General

Sector Reforms:

: Qnuor fnstitutions

Sector Agencies at (he National l,ewl
Sector Agencigs at the Local Level

© Extemat Support Agencies Active in the Sector

Current Community Dovelopment and Training Appfoachcc
5.7.1 Conununity Development

© 572 Human Resources Development Training

3.7.3 . Sanitation/Hygiene Iducation

' F\(isling Scclor Monimring

PAST l*l\:\i\(‘lz\l, PE Rl ‘ORMANCE IN WAH‘ RSUPPLY

General

- Past Public lmemncnl
6.2.1  Past Public Investment by the Centeal Government Agt ncies and LGUSs

0.2.2  Sources of Local Fund

Cost Recovery

Affordability

Past Financial Performance of Wis and RWSAQ!BWQA‘,

PAGE NO,

3-9
- H
-13
I-13
I-14
I-15
3-15
- 15
3-15
-16

-1

6-1
O-1
6- |
6-2
6-4
6H-4
6-5




CHAPTER N . PAGE NO.

7.  WATER SOURCE DEVELOPMENT

7.1 General

1.2 Geology

7.3 Groundwater Sources
7.3.1  Classification of Groundwater Souices
7.3.2  Groundwater Availability in the Province

74 Spring Sources

1.5 Surface Water Sources

7.6 ¢ Future Development Poienlial of Water Sources

-

o) ) s ) ) )
L I e

1

8. FUTURE REQUIREMENTS IN WATER SUPPLY ANI)
SANITATION IMPROYEMENT

8.1 * Geaneral g-1
8.2 Targets of Provincial Sector Plan ' §-2
8.3 ° Projection of Frame Values _ 8§-8
8.3.1 Population Projection ' _ - B-8
8.3.2  School Enrollment Projection g8-10
§.3.3  Projection of the Number of Public Utilities ' 8-11
834 Planning Area and Populauon to be Served by the Sewerage System 8-11
8.3.5 Numbcr of {ouseholds to be Served by Municipal Soltd Waste -
. , Collection System _ . , ' “8-12
8.4  Types of Facilities and Implementation Cnlma . ©8-12
841 Water Supply ; : : . 8- 12
8.4.2 ' Sanitation : o . 8-14
. 843 Urban Sewerage - j ‘ - 8-15
‘844 Solid Waste | o : 816
8.5 Service Coverage by Target an _ ﬂ : _ T 8:16
8.5.1 © Water Supply : o : - 8-16
‘8.5.2 ' Samitation - i -~ o . - 8:17
'8.5.3 ° Urban Sewerage | L : j ‘ S , : ' - 8:27.
. 854  Solid Waste' ‘ PR : A R Y
- 8.6 Facilitics, Equipment and Rehabititation to th the Target Services : 8-28
C, 0861 Water Supply S Co S 8-28
8.6.2 ° Sanitation ' ' - 8-30
'§.6.3  Urban Sewerage and Solid Waste : 8-32
8.7  Ientification of Priority Projects for Medium-Tern Development Plan 8-32
9, SECTOR MANAGEMENT PLAN
9.1 General 2-1
19.2  Sector Management -
9.3 Institutional Arrangements _ 9-8
9.4 Project Management Arrangements ‘ . I IR
9.5 Comnumity Development Models : 9-16
9.6 Human Resources Devetopment and Training _ 9-20
% 10. COST ESTIMATES FOR FUTURE SECTOR DEVELOPMENT
0.1 General 10-1

10.2 Assumptions for Cost Estintates 10-1

it



CHAPTER

10.3

10.4
11,

Tht
11.2
11.3
1.4

15

12.1"
122
12.3
124

PAGENO

Costs of Required Facilities and Tqoipment
10.3.1 Cost of Required Facilitics

10.3.2 Cost of Required Equipment and Vehicle
Recureent Cost

FINANCIAL ARRANGEMENTS

General

Projection of IRA

Additional Funding Requirements

Medium-Term [mplementation Arrangements

4.1 Reference Scenarios in Different Funding Levels
11.4.2 Alternative Countermeastres

Cost Recovery

- MONITORING

General

Sector Monitoring

Project Monitoring : :

Evaluation of Plan Implementation and Updating the PW4SP

3 -
10 -
f -
10 -

tH -
Bl -
H -
H -
H -
i-
-

12 -
7

Fa

12 -
12

G

[{)



PROVINCIAL WATER SﬁPPLY, SEWERAGE AND
~SANITATION SECTOR PLAN

LIST OF TABLES
"Table No, - L Title fage No.
2.2.1 National Sector Coverage Targets 2-1
it Qutline of City and Municipalities 3.1
321 Cutrent Land Use ~ 3-3
322 Drainage Areas and Flow Rates of Major Rivers - 3-4
3.3.1 Provincial Outline on Public Services 3-8
332 Public Facilities and Services by Municipality 3-8
3.4.1 Previous Population Development by Municipality 3-10
342 Outline of Urban and Rural Areas in the Province 3-1
343 Household Numbers and Household Sizes in 1990 3-13
3.5.1 Number and Rates of Ten Leading Causes of Morbidity, :
Mortality and Infant Mortality . -4
352 Reported Cases and Deaths of Notifiable Waler Related :
Discases : R 3-15
.3.6.1 Muinicipal Solid Waste Collection and Disposal, L
and Service Coverage in 1994 - L 3:17
4.1.1 Composition of Water Supply SystenvFacility by Service Level  ° 4:2
412 . Information on Existing Leve! TI{ Systems 4-3
4.1.3 Information on Water Disteict o P44
4.14 Information on Exisling Level 1f Systems 4-5
41.5 Information on Existing Level I Facilities ' 4-6
4.1.6 Operating Status of Existing Wells in the Province 4-17
4.47 - Water Supply Service Coverage by Mumcnpahty 4-9
421 Sanitation Facitities and Service Coverage of Household o
. + Toitets, Urban and Rurat, 1994 - S 414
4.2.2 " School Toilet Facilities and Service Coverage in 1994 ‘ - “4-17
423 Public Toilet Facilities and Service Coverage in 1994 L1417
6.2.1 Previous Sector lnvestmenl {o the Provmcc by Concerned Agcncy 6-1
6.22 Past Internal Revenue Allotment to 1hc Province from Central
Government 6-3
6.4.1 Affordability in Water and Sanitation Services . 6-5
6.5.1 Financial Indicators of Water Districls o 6-6
6.5.2 Loan Status of Water Districts 6-6
7.1.1 © Existing Groundwater Sourcés inthe Province =~ CT-2
8.2.1 Provincial Sector Targels g8-3
822 Base Year Service Coverage of Water Supply . 8-4
8§23 Base Year Service Coverage of Household Toilets - 8-6
824 Base Year Service Coverage of Public School Toilets and
Public Toilets 8-7
825 Base Year Service Coverage of Municipal Sotid Waste System
in 1994 8§-8
811 Futute Population by Urban and Rural Area by Municipality 8-10




Table No. Tillc Page No
832 Projected Pubhc School Brrollmént and Numbcr of Public _
Utilities by Municipality 8- 11
8.4.1 Standard Specifications of Level | Wells 8-14
§.5.1 Population to be Served by Target Year (Water Supply) - 48
8.5.2 Additional Number of Houscholds to be Served by Target Year :
(Household Toilets) 8-22
8.5.3 Additional Number of Public School Students to be Served by
Target Year (Schoo] Totilets) 8-25
8.54 Additional Number of Public Ulilities with Sanitary Toilets
- by Target Year 8-26
8.5.5 Population to be Served by Urban Sewerage in Phase 11 8-27
856 ~ Add'l. No. of Urban Houschelds to be Served by Mumcxpal T
" Solid Waste System in Phase | : 8-27
8.6.1 Water Supply Facilities Required by Target Year 8-.29
8.6.2 Sanitation Facilities Required by Target Year ‘ 8-31
863 Number of Refuse Collection Trucks Required in Phase 1 8-32
9.5.1 Summary of Community Development Study Sites - 9-18
10.2.1 Unit Cost of Facilities by Typeé and Service Lc\el 10-3
1022 - Unit Cost of Equipment and Vehicle S 10-3
1030 Construction Cost of Required Facilities by Mumc:p'lhty , 10-6
10.3.2 Cost of Equipment and Vehicle 10-6
1041 Recurrent Cost 10-7
1121 - Projected Internal Revenue Allotment for Medium-Term :
‘ ' _ .Sector Development 11-5
1122 Projected Allotment of IRA to the Relevant Sector by Comp{ment
L 1996-2000 it-6 .
2113 Financing Requirements by Sector Compomm for the Province -8
32 Additional Fund Requirements for the Medium-Term Plan it-8
11.3.3 Intemal Revenue Allotment for Water Supply and Sanitation j .
—_— Sector by Municipality (Medivm-Term Development/1996-2000) - 11-9
11.4.1 _ MunlClpal Investment Need Ranking for Urban Water Supply . @ @ i-1s
11.4.2 Distribution of Provincial IRA to Municipalities for Urban .
: Water Supply : 11-15
1143 Municipal Investment Need Rankmg 11-16

vi



PROVINCIAL WATER SUPPLY, SEWERAGE AND
SANITATION SECTOR PLAN

for Sanuation Sector

~LISF OF FIGURES .

Figure No. Title Page No
1.3.1 Flow Diagranl of Sector Planning -6 |
261 Institutional Hierarchical System of the Ph‘ilippines 2-7
262 Structure'of Questionnaire 2-8
3.1 Location Map; Province of Zambales 3.2
321 Major River Networks . 3-5
333 Distribution of Houscholds by lncome Class 3-7
332 Population Distribution by Occupation - 3-1
333 Population Distribution by Highest Attainment of Educauon 3.7
341 Previous Population Development of the Pravince 3-10
342 Present Population Distribution 3-12
4.1.1 Water Supply Caverage by Municipality 4-10

4,12 Existing Water Supply Service Coverage Map “4-11
4.2.1 Provincial Service Coverage of Household Toilet Facilities, 1994
. (PW43P Study Area) 4-14
422 Existing Household Toilets Service Coverage Map 4-15.
@ : 531 Funclional Relalionship 5-3
7.2.1 Geological Map - 7-3
S 7.3 Groundwater Availability Map 7-5
8.5.1 _ = Map Showing Fulure Water Supply Service Cov erage b) 2000 8§-19
8.5.2 - = Map Showmg Fulure Water Supply Service Coverage by 2010 8-20"
853 " Map Showing Household Toilets Service Cov erage by 2000 §-23
8.54 } Map Showmg Household Toilets Service Coverage by 2010 g-24-
0.2.1 Seclor Managcmcm Model 9.2
922 Flow of Funds 9.7
ih1.] Sector Budget Allocation -2

112 jGeneraI Flow of Financial Arrangements for Relcvant Sector _

- Development -3

1121 “Trial Allocation of Intemnal Revenue Allotment {IRA)to -

S ‘Municipalities for Relevant Sector Development _ ii-4
11.4.1 Retationship Between Funding Levels and Percent of Coverage
for Water Supply Sector 1- 10
11.4.2 Relationship Between Funding Levels and Percent of Cmerage

vii



PROVINCIAL WATER SUPPLY, SEWERAGE AND
SANITATION SECTOR PLAN

'LIST OF ABBREVIATIONS

ADB’ - Asian Development Bank |
AIDAB - Australian International Development Assistance Bureau
AlM - Asian Institute of Management ‘
AP - Annual Investment Plans
BC - Barangay Couricit :
BMGS - Buteau of Mines and Geo-Sciences (defunct), the now Mmes and Geo-
Sciences Buréau
BOD - Biochemical Oxygen Demand
‘BWP - Barangay Water Program
BWSA - Barangay Waterworks and Sanitation Association
CBO - Comniunity-Based Organizations
CDF - Countryside Development Fund
CDTS - Community Development and Training Specnahst
CIDA - Canadian International Development Agency
cpC - Country Program for Children
CPH - Census on Population and Housing
CPS0O - Cenlral Project Supporst Office
CSC - Civil Service Commission
nm - Detailed Design
DA - Department of Agriculture -
- DAP ' - Development Academy of the Ph:hppmes : .
- DBM .- Depariment of Budgét and Management - g" _
* DECS . Departinent of Education, Culture and Sports
- DENR - Department of Environment and Natoral Resources
* DEQ - District Engineering Office
DILG - Department of the Interior and Local Government
" DOF - Department of Finance -
- DOM. . . - Departiment of Health ,
. DPWH =1 Depariment of Public Works and Highways -
DSWD. - Depardment of Social Welfare and Developiment
DTI ’ - Depariment of Trade and Industry
/S - Feasibility Study
Fw4Sp : - First Water Supply, Sewerage and Sanitation Sector Pro;ect
GOP - Governmen! of the Philippines
“1BRD - International Bank for Reconstruction and Development
IEC : - Information, Education and Communication :
CIRA - Internal Revenue Allotiment o
"IRR - Implementing Rules and Regulations
TN : - International Training Network
JICA - Japan Intemational Cooperation Agency
1.GC " - Local Govemment Code
LGU - Local Government Unit
LWUA - Local Water Utilities Administration
MEO - Muiicipal Engineer's Office
MLGOO - Municipal Local Government Operations Officer %
MPDO - Municipat Planning and Development Gffice
MS - Monitoring Specialist
MSL - Municipat Sector Liaison

viii



List of Abbreviations

MTPDP
MWSS
NAMRIA
NDCC
NEDA
NGOs
NMP

NMYC
NSMP

NSO
NWRB
0&M
PD
PDC
PEO
PHO
PLGOQO
PMO
PMU

POPCOM

PoW
PPAC

PPDC

PPDO

- PSPT

PST
PW4SP
PWSO
RA
RHUs -

" RWSA

SBMA
UNDP :
UNICEF
VIP
WASAMS
WATSAN
WD

‘WHO

WSSE .

Medium-Term Philippine Development Plan
Metropolitan Waterworks and Scwerage System
National Mapping and Resource Information Authority
National Disaster Coordinating Council
National Economic and Developinent Authority
Non-Governmental Orgam?almns

National Master Plan ~

National Manpower Youth Council

National Sector Master Plan

National Statistics Office

National Water Resources Board

Operation and Maintenance

Presidential Decree

" Provincial Dévelopment Council

Provincial Engincer’s Office

Provincial Health Office

Provincial Local Government Operat:ons Officer
Project Manageinent Office

Provincial Menitoring Unit

Population Commission

Pcogram of Work

Philippine Plan of Action for Children
Provincial Planning and Development Coordinator
Provincial Planning and Developmenti Office
Provincial Sector Planning Team

Provincial Sector Team

Provincial Water Supply, Sewerage and Sanitation Sector Plan
Provincial Water and Sanitation Office

Repubtic Act '

Rural Health Units

Rural Waterworks and Samlatlon Asqocnnon

' Subic Bay Metropolitan Authority -

" United Nations Development ngmnm’nc _

¢ United Nations llm,rnahonal Children’s Emergmcy I und
- Ventilated Improved Pit Latrine - :

Water and Sanitation Monitoring System
Water and Sanitation
Water Districl

- World Health Organization
© Water Supply and Sanitation Engincer







Chapter 1

 INTRODUCTION






INTRODUCTION
Sector Pevelopment in the Philippines

The Government of the Philippines (GOP) has, over the fast decade, with the assistance from
¢xternal donors, made considerable progréss in developing the water supply and sanitation

sector. Developmenits have covered physical and institational framework nationwide,

Nevertheless, infrastructure service delivery including this sector during the period of 1987 to
{995 has been insufficient to keep pace wilh the demand which was magnificd by natural

calamities.

About 66% (42.6 M) of the populalion nationwide enjoyed access to potable water supply in
1992 (61% in 1986). In urbén areas outside Manila, 47% (3.97 M) had access to safe water
supply services, whi?e in the rural areas, 80% (26.65 M) was covered by point water sources.
However, of the rural population it Qas eslimated that 6nly 72% (23.9 M) was served by the
e\usung facilitiés bocause some facilities were dmmged or non-functioning. Furthermore,

population served adcqualely by safe sources may be discounted.

Private sémilary toilets were available to 77% (9.4 M) of the total houschold haiio’nwidc in- -

1992 About 8?% (5.3 M) of the houscholds in urbin 'mas was qervcd by vmmr) toilets. |

' '\\ hile only 7% (4 I M) of the mml honseholds was servu] Comparmg the service coverage

of 77% in 1992 w;lh lhal of 7‘!% in !98? an’ mcrease of a mnra, 9% of lhu numbu of
available sanitary to:lus was achlend within a 3 )ewr penod Communnl lmh.t fucilities are

generaily found oniy at schools, pubhc markets and in sone cases buq. tetminals and town

parks. For sewerage, only portions of the cities of Metro Manila, Cebu and Baguio have

© sewcrage systems. Municipal reluse collection using trucks is limited to urban arcas. In

1992, majority of the households (81%) practiced indiv |dml disposal, while the eimaining

19% relied on mumup'\l refuse uolledlon and di§p0531

Aclivitics in the sector aré currently guided by the Water Supply. Sewerage and Sunitation
Master Plan of the Philippines' 1988-2000, issued in 1988 and the Medium-Term Philippine
Development Plan (MTPDP: 1993-1998) in 1992. The Nationat Sector Master Plan (NSMP)
sets ambitious taracts to reach large segments of the population and to redress the imbakances
between rural and urban areas. Meanwhile, the MTPDP revised the targets for water supply

services based on cusrent conditions.



Development in the sector has préviously to a high degree been directed by central

government agencies. However, the GOP is currently in the process of decentralizing the

responsibilities for implementation of infrastructute projects to Local Government Units

(L.GUs), in line with the l,bcél Government Code of 1991,

The GOP is under preparation on detailed arrangements in accordance with broad reforms
aimed at streamlining sectoral activities, Therefore, the institutional framework in the

provincial plan is tentative.

1.2 I'rovincial Secter Planning

1.21  Objectives of Sector Planning

The main objeciives of the provincial sector plan are:
(1) To prepare a Long-Term Development Plan with a target year of 2010 for the water
supply, sewerage and sanitation écclor; ' _ .
-+ (2) To prepare a Medium-Ferm Investment Plan for the sector covering the years 1996-2000
to forn the basis for implementing fore'ign and locally funded projects; |
© - (3) To recommend arrangeme:nts and logistics for imnplementing; and _ ' @

4} To idenlify the needs for institutional stren gihening.

; i.2.2: Scope of Sector Planning

i

Tﬁe study covers the following major elenients to achieve the objectivés mentioned above.

. (l) Collection and Review 6f Previofis S!udiés and -Exisling Data, and Estéblishmént of Dafa
Base: Inventories on existing conditions and facilities |
- 1) Natural conditions and geographical features
" 2) Socio-economic conditions
3 Pop.ul.alion :
| 4)  Health status
5) Envimnmehla! conditions
6) Existing facilities and setvice coverage
- Water Supply
- Sanitation and Sewerage _ :Eﬁ
7y Existing sector arrangements and institutional capacity

- Sector institution

1-2



« Current community development and teaining approaches
- Existing sector mohitoring systems:

8) Past financial performance in the sector development

{2) Long-Tenm Development Plan
1) Projection and assumption of planning framework: projection of population and
relevant frame values, and targets of the scctor plan
'2) Service coverage by target vear
- Water Supply
- Sanitation and .Seweragc
1) Water source development
4) Service expansion plan
S) Estimation of project cost

6) lnvestment program

(3} Medium-Term Investment Plan (5-year)

I} Facilities and ¢quipment, and rehabilitation required ta meet the target services
2} Identification of priority projects
3} Sector management plan

- Institutional arrangements

- Community deﬁeiopme’m and imining

"= Procurement, co_ns\mclion and oi)ei"atioﬁ and maiménanée ;

- Sector co}ordihaiion ‘ o : S
4) Estimation of p'rojec.t cost
5) Financial arrangements

- Sources of fund

- Additional funding requirements

- Investment need ranking of munici'pa!.ities

- !mplc:ﬁcmalion arrangentents : I

- Cost recovery

(4) Monitoring for Bvalvation of Provincial Plan Implementation



1.2.3

b —
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N i

Financing of Sector Plan

The First Water Supply, Sewerage and Sanitation Sector Project (FWA4SP) has been
implemented with the financial assistance of the World Bank (IBRD). With reference to the
Project, the technical assistance to help Provincial Government prepare 37 provincial sector
plans in Luzon area is financed by various bilateral and multitateral agencies. Among them,
nine {9) provinces including Zambales province are assisted by the Japan International
-Coopera!i.on Agency. The PWASP will be the basis to permit execution of the sector
development from the ‘proceeds of the IBRD financed sector loan and other donors in

addition to LGUs budget and internal revenue allotment from the National Government.

'The Provincial Plan for the Province of Zambales

Prepavation of the Plan

- The PWA4SP for the Province was prepared by a Provincial Sector Planmng Team (PSPT)

organized by the provincial. government \.omlslmg of the Provincial Planning and

Development Coordinator (PPDC), planning and development officers from PPDO, and staff

~members from Provincial Engineers Office (PEQ) and Provincial Health Office (PHO.)“

Preparation of the plan was also issisied by- the Department of the Interior and Local

Government (Dl] G), the Department of Public ‘Works and Highways (DPWH), - lhc
Departiwent ol’ lleallh (DOH), the Local Water Unlmcs Adm:mstmhon (LWUA} lhe

" Nationa! bcononuc Dmelopment Auther:ty (NEDA) and other muonal lme aguutes as \ull
a5’ Non- Gmx,rnmenl Orgamzauons (NGOS) 'lcll\t.. in the sector. ‘The PSPT Wil mxmcd in |
ihe pre pwrmlon of the plan by | lhe JICA Sludy Team lhrough technical gmnt assistance from :

the hp’mese Gournment (refer to Minutes of Disctissions bew. cen DILG and JICA, dnd '

Figure 1.3.1 Organization Charl, 1.3.1 Preparation of the Plan, Supporlmg Repoit),

The P\\’dSP has been pup:md at nunicipal level covering all - ﬁub-scuor\ for mgh

mumc;pahly of the Pravince.

" "The report consists of three (3) volumes: 1 - Swmmary Report, 1l - Main Report and 1T -

S'upporl.iug and Data Repert. -



1.3.2

 Oulline of the Report

The PWA4SP is a framework plan that would serve as the basis for the future implementation
work in the sector. Tt will be carried out either as farge scale projects funded by international
agencies or as a small size project carried out by local parties. It should be noted that the

PWA4SP is a sector devclopment plan for the entire province and that it docs not inctude

“detailed plannmg of . mdmdual pro;ccis The individual projects will comnionly cover

selected sub-sector/s for Jimited areas and detailed planmngldcmgn work has Lo be conducted
for the respective projects before start of construction work. The planning: process is
presented in Figure £.3.1 and the following are the contents of the Main Repori {List of data

and information collected is inctuded in 1.3.2 Outline of the Repont, Data Report).

Chapter 2 describes the planning approach for the sector development, which guides the
preparation of the plan: the background and rationale for provincial planning, and a planning
tool that ‘would rely heavily on local parlicipation and flexible to improve planning and

implementation.

Chapter prov:dw provmcml profile with reference 10 current sector conditions: natural

- conditions and geographical features, socio-economic conditions, demagraphic trends, health

status and environmental conditions as the planning environment.

Chapter 4, s, and 6 provnde exﬂtmg sec(or conduhons in phys[ca!. managunal and ﬁmncm!

- aspects: exlslmg water supply and S'mllatlon fac:llllles by serwc» Ievel and servm, LO\-’& mgu,

~ sector lnsuluuons commumly developmen! training and momlormg systems; and fm.mcml

pnrformances enmhng cost recovery and '1ffordab|l|ly, whrch are the basis and references 1o

© come up with futere development plan.

"Chapter 7 analyzes the possibility of water source developmént for the water supply

component: geological and hydrological conditions in the province, and future developrent

potential of different water sources.

Chapter 8, 9 and 10 develop the Long-Term Development Plan and the Medium-Term
Investment Plan both for physical and sector management requirements. Timphasis is placed
on the sector management entailing institutional arrangements, conununity developiient,
training and project implementation needs.  Required costs for physical and institutional

clements are also presented according to the implementation anangements.
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Chapter 1 presents financial arrangements based on identified sources of fu nd. The shertfall
in terms of finance is shown to meet provincial targels established for the Medium-Term
Investment Plan. Manner of national budget {IRA) allocation to municipalities by sub-sector
is illustrated and trial catculation was made for the target year. Investment need ranking of
nunicipalities as a factor of financial allotment is considered based on synthetic evaluation

of sector components. Cost recovery by both beneficiaries and LGUSs s also discussed.

Chapter 12 prowdes recommniendations on -monitoring of nnpk-memed prO_]t_tI‘i covering
procedures and responsibilities in different administrative levels. Periodic monitoring will
allow for the updating of the PW4SP and modification of respeclive projecis both in quality

and quantity.
Acknowledgments
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2 PLANNING APPROACH FOR FUTURE SECTOR DEVELOPMENT

2.1 General

The primary basis of the PW4ASP is sumimarized referring to national sector policy and
strategies as well as major leégislation and regulations relevant to the sector.  Planning
framework is also discussed with reference to key measurable targets. Guiding principles for

preparation of thé plan are described in application of compmer-aidcd planning approach.

2.2 Planning Framework

The GOP. through the Water Supply, Seweruge and Sanitation Master Plan of ithe

- Philippines 1988-2000 and the Medivm Termy Philippine Development Plan (MTPDP): 1993-

98, has manifested its commilment to the dcvc!opme‘nt.of safe and dependable water supply

" and sanitation facilities, Policies and investiment programs are compiled in these documents

which lay out the basis of a strategy to accelerate sector development throt gh the equitable

mobilization of resources between urban and rural areas and institutional reforms at all

- government levels., Guiding principles set in'the MTPDP include: decentralization: ;pr_ivate

fg, " _ sector-fed development; democratic consultation; full cost 'recd:vcry: S_ocial equity;  and

macro-economic stability.

According to MTPDP targctsr for the year 1998, :lzhc 'populati:on sén"cd with jpo'lahl: waler
‘shall be increased up 16_ 79% (57.1M). ThlS corresponds 10 'Ill% (9.‘1M)."of(h‘c Metro M'z‘mill;\

‘.pcé)pulalio'n; M% (.i5.:§I\I-1)IiH other urban areas, jrm.d 85% (3?.5_“1:} ip lhc: gy rali arcas. Seﬁ.’eiage :
facilities in Metro Manila and othér hiélﬂy urbanized arcas will be constructed. | About 1.8 .

mitlion toilets will be built nationwide.

Given these MTPDP targets, as well as the goals set in the 1988 National Sector Master Plan,
the current indications and the planning éyclé adopted for this p'roviri_ciu! sector planning, the -

national targets as shown in Table 2.2.1 will be used as the basis for setting the provincial

@argets.
Table 2.2.1: National Sector Coverage Targels
Sub-Sector Year 1992 ' Year 2000 Year 2010
| Urban Water Supply s N« N
;@ Rural Water Supply _ BO% | 85% . - 98y
| Sanitation L e S R ___________;‘_} i‘,i “_ﬁ

Note: | 'Based on the 1998 MTPDP targets.
“Based on the loag-tonm targets set inthe previous Nationat Sector Master Plan.



2.3 Secefor Objectives

The objectives of the sector are:

(n
(2)
)
{(4)

To provide safe and adequate water supply and sanitation to meet basic needs;
To pursue proper O & M of facilities for sustainable water supply;
To undertake the phased constiuction and installation of sewerage fucitities; and

To devetop the capabilities of LGUs to implement water supply, scwerage arid sanitation

programs with the national govemment providing assistance in the areas of corpmunity

participation, sub-scctor planning, program management, regulation of development,
selection of technologies, financial manageinent, construction supervision, monitoring

and reporting.

2.4 Current Sector Policies and Strategies

(1)

@)

(3

(4}

One clear policy shift has been towards the promotion of sell-reliance and local
community managemcht of services. Since the sevenlies, formation of local waler

disteicts i provincial urban areas has been aggressively pursued.. During the eighties,

-this shift was further induced with the establishment of community-run BWSAs and

RWSAS to provide services in smaller rural and peri-urban arcas.

An inlcgratéd} approach to water, smila!imrand hygienc education has bccn
prescr:bed in order to achlcve full health beneﬁ!s of tmprmcd services. '“he (xOP
promom mtenml‘tcd health edum!mn and mfmmahon progmxm lo Impfov hyg:cne

pmclucs at the homchnld level.

Cost recovery of capital and O & M is promoted in urban areas for piped water systems;

partial recovery of operating costs in rural and Iow-income areas is advocated. Thisisa
clear switch from subsidies which characterized” prw:ous \Irdteow Current priorities’

'alxo stress the need lo lmprove collection of water lanﬂ's

Reviews of previous projects have repeatedly highlighted the need to: focus on
sustainability of the projects through a truly demand-driven and community-based

approach,

Private scctor pavlicipation is encouraged to bring into the sector business principles

and practices and private capital to accelerate socin! and economic development: to
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(5)

improve scctor efficiencies; and to case the burden on the GOP’s budget and foreign

barrowing.

An integrated water resources sirategy has been adepted in areas combining irrigalion,
power, flood controi, and domestic and industrial water supply. Small and medium scole
water resources prejects through the active pérlicipation of the populace are encouraged.
Watershed management; waler conservation and crosion and sediment control are

deemed critical.

25 Major Legislation and Regulations Affecting the Sector

(h

The Local Government Code of 1991 (RA ?160) provides for a more responsive and

-accountable local government structure. Local government units now exercise more

authority and responsibilitics and provide resources lo_aceelerate the provision of basic '

Cservices and . facilitics, ' including water supply, sanitation and sewerage.  The

2y

implementing Rules and Regulations (IRR) to effect the devolution of witer and

sanitation responsibililies and resources are under preparation.

The Water C'o(le of the Philippines (PD 1067} consolidates lc‘gislation rc!uli:ng to the

-_owner\htp, development, unhzauon “exploitation amd conscwal:on of Wwater resources.

(9

The COdL esmbhched the b'mc prmcnplcq and fmmcworl. on the appropmlson conlrol
and comervatmn of watu rcsourws to achle\'e Ihc:r ophmum CCONOINIC LflICIEIIC)l "m(l:
mlronal de\e!opmem in addlllon PD 424 declares that the N'mondi Waier Resources |
chd (NWRB) shall be rbsponsnble for coordmatmg and integrating ali achvmps r:,lalad |
to water resoiirces. PD {067 also perlains o the grant of water right prwdeges {water
permiis) to apprbpriale and use waler. Water perniit applications afe reviewed and
granted by the NWRB.

The Provincial Water Utilitics Act of 1973 (PD 198) authorizes the formation of local
water districts in the prdvinciall areas outside the Metropolitan Manila area, and provides |
for their admlmstratlon and operation. It also cfeaied the Local Water Utitities -
Administration (LWUA) as a spccmhzed lending uma(uuon for the promotion,

development and financing of local water districts,

The Metropolitan Waterworks and Sewerage System (MWSS) Chatler (RA 6234)

was enacted in 1971, The utility was formed to take over the facilitics of NAWASA in
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2.6.1

1971, The Charter was amended by PD {046 éxpandirlg further its territorial jurisdiction

to include areas that may be included in the growing metropolis.

(5) 'The Philippine Environmental Policy (PD 1151) requires all public and private entitics
to undertake an environmental impact assessment of all projects which significantly
affect the quality of the environinent. The Phﬁippine Environmental Code (P1> 1152)
establishes standards for air and water quatity, and guidelines foi land use management.
natural resource management amd conservation, ulilization of surface and groundwater,

and waste management.

(6) The Sanitation Code (1975) was promulgated to deal with water supply, excreta
disposal, sewerage and drainage issues. The Sanitation Code and the National Building
Code (1977} require that new bui.1di'ngs be connected to a water-borme sewerage systeén.
Where such systeins do nol exist, sewage. must be disposed of ento Imhof| ) ta.nl_c_-s or septic
tanks with a subsurface absorption field. In addition, the facilities are required to

conform with the 1959 National Plumbing Code.

" (7) The 1981 Rules and Regulations for Domestic Wastewater Disposal require all

subdivisions and condominiums, ctc. to have adequate sewage collection, conveyance,

treatmient and disposal facilities. ‘A’ permit must be obtained prior to commissioning a

new systemn.

" Planning l’rilxéi;ile$ and Data Man:ageﬁwhf

Planning Prfnciplés :

The PWA4SP shall be prepared to ensure that the sector investments are optimized under the

cconstraints of funds and  water source availability as well as planning- capability.

Furthermore, ttie plan shall ensure its sustainability at the provinciat level. The overviews of

the pan: willi be progressively adjusted and refined a1 different detailed implementation |

stages. Accordingly, the demarcation is a prerequisite between a sector plan and suceeeding

detailed plans. 'Spcciﬁcally. the fol!owing are required as planning principles.

{1} 'The plan is conceived to be flexible, consistent and as simple as possible to respond to

the changing socio-cconomic conditions of the province, accumutated technical

information and updated policy of local govemments allowing for periodic upgrading.

o
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(2) The plan is arranged to allow planners to run different scenarios for project
implementation. especially with reference to the interface between the provincial plan

(break-down) and project proposals from municipalities (bottom-up).

(3) The plan is conceived to be adaptable to the local planning capacity and to ensure its full

“ownership” By L.GUs.

tn addition, the following shall be taken into account to help the provincial planners perform

their tasks.

(1) The plan follows existing provincial and- muricipal planning routines to m‘gnimize
duplicated planning activities. It is essential to maintain and extend the involvement of

local officials for data collection.

(2) The plan, as a comprehensive tool, considess the consistency to derive the next level of

planning.

(3} The plan entails- monitoring and evalvation of actual hmplementation . piogress, as

investments are undertaken.

The guideline for preparation of the PWASP is included in the Planning Approach for Fu_t'ur'c_
Séc!(}f 'D_civclopmem; Data Report. It identifies all tablés and figures with respective foims

by main, Supporli ng and data report;

Data Manageinent

The data management system was established to come up’ with the basic outputs

commensurate to the objectives of the- provincial plan and at the same time reflect the

~ planning approach mentioned above. It will provide a map of relative needs in the province

allowing for adjustment and updaling when further information becomes available.
Monitoring and evaluation are to be done using the 100!, thereby serving as baseline
information for the Tmprovement of planning and implementation.  Different scenartos may

be worked out by planners using the program in application of variable parameters.

The need for full and continuous involvement of Jocal officials is indispensable to establish a

rehiable database.



)

2

Computer-based system

Data management system is designed to perform simple and direct interfaces in data
processing. Since a limited number of municipatities is the planning level entailing data
collection from the administrative wnits, EXCEL was selected to facilitate data storage,

retrieval, updating and processing.

The data storage system was arranged to parallel the structure of questionnaires and contain
the same system of logical categories under institutional hierarchical system of the

Philippines (refer to Figures 2.6.1 and 2.6.2). Data are encoded into the hierarchical level.

A series of EXCEL routines was established to allow summaries and consolidation of data
inio the fonns required for aﬁalysis and presentation. Details are included in 2.6.2 Data
Mana‘gemént, Supporting Report (Questionnaire Forms together with User’s Guide for
Computer-Aided Planning are referred to 2.6.2 DataM anagement, Data Report).

Key Parameters |
Establishinent of criteria and assumptions are reqliisites in the planning process. In this
connection, key p:aramc!ers are identified to allow for preparation of alternative plans and

updating in accordance with sector improvement policy in the future. The parameters for

relevant sub—sectors are assumed on an urban and rural basis for respective municipalities

:refemng to currt,m conditions and practices on national and provmcml levels, - The
' fo}lowmg are selccted parametera in this context. 3 g '

; l) Numbcr of houschotds (o be. served by a be\cl l fac:hly

'2) Sﬁfe and unsafe percent'iges ‘of Level I facilities

3) Standard number of students to be served by a unit of sanitary. toilel

- 4) 'Stanc_lar‘d number of toilets for a public utility

'5) Prqvinc'ial sector targels by sub-sector

6) Compo‘silion of dif{er.cnt typeS of toilets : _

'7)7 Per capm water consurption for Level n system - ;
8): Composmon of different types of weli sources and lheu spectﬁcauons |

9) Percentage of Le\-d I wells to be rehabilitated

" 10) Unit construction cost of different facilities per person/household/facility/system

11) Percentage of seclor masiagenment cost to construction cost

12) Physical and price contingencics

13) Unit recurrent cost of different systemsifacilities

14) Altocation factors/percentages of IRA

2-6
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Figure 2.6.2 Structure of Questionnaire

Data Collection Level

Grouping of Data Nat. | Reg. | Prov. | Mun, Bar. |Sys./Fac.
) N R P ) | B S
1 {SOCIO ECONOMIC CONDITIONS
1.1 Administrative Composition Mi.l B12
12 Past Population ' Mizi| B121
iM122| B122 .
1.3 Projected Population MI13] B3
1.4 Houschold Number Mi14 B14
1.5 Seivices Mis| BLS
1.6 Occupation Category Mi&6]| Bl6
1.7 Family Income, Education and Literacy M7 B17
2 |LAND USE '
| 2.1 Existing Land Use M21 | B2]
2.2 Fumlure Land Use M22| B22
3 {HEALTH
3.1 Morbidity and Mogtality M3l | Bai
3.2 Facility and Practitioner M321 B32
4 |WATER SQURCE -
| 4.1 General Inforenation ‘M41 | B4
42 Water Source | B4z
L f B43 H
5 - |WATER SUPPLY SYSTEMS i .
. Sk lxvelilSysicnﬂs ! $S.0.0
o o $5.42
5.2 Level I1I Systems §5.2.1
$522
§35.23
. 5524
5.3 Level # Facilitics FS31
"6 |[ENVIRONMENTAL SANITATION o '
6.1 Private Toilet . M61} B6l
6.2 School Toilet M621 B62
6.3 - Public Toilets M63] B63
64 " Drainage Facility Mé64 | B64
6.5 Solid Waste Collection and Disposal M65 | B6S
7 |INVESTMENT
7.1 _Previous Annual Investment P71
7.2 Planned Annual Inreﬂrﬂfpt P12 |




15) Funding fevels/percentages for different financing scenarios
16) Scoring factors for municipal investment tanking

17} Annual distribution of investment cost (medivm-term development)

These parameters are not included in the database program, since they are to be’
established through sensitivity analysis. Assumed figures are directly entered into a

separate spreadsheet that is linked to the output files.
(3) Data Processing

Collected data are entered into the forms constructed in EXCEL database. The data are
consolidated into final forms in application of small pro'grams prépared for this planning.
Linked ocutputs in tables and graphics are prepared in EXCEL spreadsheels for final
analysis and presentation. Key parameters are entered in a key parameter table linked t_d

the output tables (refer 102.6.2 Data Management, Supporting Report).

"Data in the questionnaire forms (database) are transferred to the output tables for finat

calculations. Adjustments are made through manipulation of the key parameter table.
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3 PROVINCIAL PROFILE
31 General
Zambales province is located at the western coast of Central Luzon. [t is bounded on the
north by Pangasinan, on the east by Tarlac and Pampanga, on the west by the South China
Sea, and on the south by Bataan. The southern border of the province is shared by the
* chartered city of Olongapo {used to be a component cily of the provinéc) where the Subic
Bay Melrépolilaﬁ Authority (SBMA) is focated. Figure 3.1.1 presents the Location Map.
The provihce has a total land area of 3,714.dsq.km that is 1.23% of the Philibpine total land
arca of about 300.0005q.kfn. It is composed of 13 municipalities with fba as the provincial
capital.  There are 239 barangays of which 102 are urban and 137 rural.  Provinciil total
population was 562,992 iii 1990. About 65% resided in urban arcas, while the remaining
35% in rural arcas. Al present, there are _ei'ght (8) witter districis in the prm)incc including
© Qlongapo WD. Table 3.1.1 preseats the breakdowﬁ per municipality of the land area.
" population and its dehsily; as well as administrative composition (NSO population census in
1990). S
Table 3.1.1 Outline of City and Municipalitics
hlunicij)a!ity . Land Area - 1990 Population © - ' Number of Barangay .
~ Code . Name | (sq.mni : Numileri : (per:;;?i:ikmi) " Urban Ru;all ’i‘ot.al
Mosziar -+ lBotolan ©oearo)t L 3sed] : 53 2l a2
Hoanioz | © |Cabangan o ‘230.40| s 64 s 17l o2
Hosztor 0 [condelaria wieo] s o T s | BT BT
037104 Castitlcjos 8650|2653 300 9 - 14
037105 Iba : 153.38 29,221 191 7 7 14
037106 Masinloc 306.00 32,375 ' 106 5 8 13
0371067 Olongapo City 103.30 193327 1812 1 0 1
037108 Patavig stoeof. o usn| 0 I T
037104 San Antonio [ - 205.00 26944 o 10 - 4 14
037110 San Felipe = 103.70 o 15024 i 151 T -3 Y
o311 San Marcelino 44092 36,598 _ 33 2l 6 i
037112 San Narciso 71.60 22,891 120 9 S Y,
037113 Santa Cruz 41410 41,2713 . 100 3 22 25
037|_I4 Subic 27920 46929 168 BRI Gf - 1%
Provincial Total _ - 371440 562,992 152 102 137 23

Noter Municipal Code cotresponds to NEDA Greographic Coding S}"slcm.

i1



P - G}W 7 I;'
CLEATE TYPE
' o
1et
. ’ ) 2«
\“"‘--_4___.-1 ‘ [ m 3¢d
: 2.' @R 4
PROVINCE OF
1o \, PANGASINAN _ _
—~
5ot
PROVINCE OF TARLAC
-3
v o
: . - s \___/
LEGEND: ms'msohs :
@‘ PRVRGAL ,mﬁTAL.m : R DT
4 L . sanbarcizof T
os O TWNAMRCPAMY 4 ‘:
N MAKR ROAD | S
: . SaN ANTONJOY .
e PROVINGIAL BOUNDARY . °
emme— HMCPAL BOUNDARY J 4
-—«—QS PAXAR RVER \
R Y
:\
o i
\ \\ s,
N
o s o 3 0 320 am
GRAPHIC - SCALE
FIGURE 3,11
LOCATION MAP
PROVINCE OF ZAMBALES



32 Natural Conditions and Geographical Features
3.2.1  Dleteorotogy
The province has Type 1 climate under the Coronas chassification and is chamé{crizéd by
pronounced dry and wet seasons as reflected in Figure 3.1.1, Location Map. I is normally
“wel during the months of May to October and dry the rest of the year. Using the 20-year
records of the Iba Station, the avérage annual rainfalk is registered at 3.601.9mm. - Avérage
maximuin rainfall of 989mm was recorded during the month of Awgust, while the average
minimum of 14.8mn was in April. |
The annual average temperature is 27°C with a range of 29°C in ] “d) to 26"(3 in January. The
- prevailing wind is southeasterly with wind speed varying by the month.
3.2.2  Land Usc
Forest area constitutes about 49% of the total land areit of the p.-rm‘.'ince. found imostly on the
mountain rangés in the castern part. Agriculwral land and Built-up areas comprise 11% nﬁd
© 8%, respectively. Grasskand and Openland represent 27% of the tofal. ‘The ren‘min'i.ngE 5% is
Mangroves, Fis_hponds and other inland waters. The forest that still constitutes ahuost half of
the land aréa primarily serves as watershed, rather than as source of timber.’ An efficiently
“managed walershed collects and regalates flow of water, controls soil erosion: and minimizes
-water pollunon Conversion of foresl !and to olhu uses. will restrict’ its fum,tmn HER]
wau rshed. Co:respondmaly a \igmﬁcan( mure.\s:, in agricuhuml area will resull in a hlgh
demand of water for agncuilural use. ' ' P '
Table 3.2.1 Current Land Use
Land Use ' Area (sq.km) o Td[::{ 'iﬁ::g%:g;e;% )
Forest tand _ ' 1806.44 . 48.62
Grass fand ‘ 93576 25.19
Built-up arca ) o . 28445 " 7.66
Agricultural 196,78 10.68
Mangrove. Fishponds, "}5.94. .50 o
| Inland_ water area
Openlands 94.03 - 2.53
TOTAL r;? 14.40 " 100.08)




‘Topography

Geaeral topography of the province is characterized by rgged mountains rising’ moderately
to steeply sloping and relatively flat areas along the coast. About 70% of total land area falls
within the hilly to mountainous sections, while the remaining 30% is plain. Broad plain areas
are located in the municipalities of San Felipe and San Antonio. Elevation rangés from near
sea level ta 2,037 meters above mean sea level. Mt. High Peak in Masinoc is the highest
mountain with a peak elevation’ of 2,037m. Other major mountains are Mt. Botolan, Mt.
Mabangkil, Mt. Santa Cruz, Mt Pinatubo, Mt. Iba, Mt. Gata, Mt. Masinloc and Mt L;mm.

The natural drainage systems generally flow wesiward and empty into South China Sea,
Principal rivers are the Sto. Tomas, Bucao, and Naywnm. Sceondary rivers include Bagsit,
Bancad, Anonang, Lawis and Cabanlungan. Figure 3.2.1 shows the drainage systems of

Zambales. Table 3.2.2 is a list of the main rivers and their corresponding drainage arcas with

recorded flow rates (refer to Table 3.2.1 Flow Data of Major Rivers, Data Report). Two (2}

typical rivers in the province were selected for water quality analysis, namely: Nayum and

Bagsil. BExamined river water was turbid and showed some color. Also, a high level of Iron -

{F'e) content was observed in Bagsit River probably due to the highly mineratized rocks found

in the Zambates Range,

Table 3.2.2 Drainage Areas and Flow Rates of Major R_i\'cré

| o Drainage Area  Flow Rate (cu.m/sec) ; \}"aler_l)istt‘icls-_
River Name Staticn D) Number (sq.km)' i Minimum | Average | Maximum | {using river waler)
NayumRiver | [OISWIS4I95PWO025 - | . 128 136 | T852 | 16048 . NONI: -
Bagsil Risef © © |03SW152201PW092 - 68 o | 142 | mse | NONE
R‘i‘::"“““ osswiasotPwovs [ 79 | w2 0 160 | 25088 | NONE
Bm.mRmr |osswisizoorwony | ets | oss 5406 | 78478 NONE

Source: Philippine Water Rcmums Summary Data Volumx, b2 (Department of Public Works :md ng,hmly\ 1991}

Zambales

e
oo
._

Socio-cconomic Conditions

Kconomic Activitics and Houschold Income

Agriculmre: is the major economic acliviiy in Zambales. . Major crops cu[tivéle'd are rice,
coconut, corn, vegetablés and fruits. Fishing and mining are also main sources of livelihood

especially in the rural arcas. With its vast coastline and mineral sich mdunmin'ramge, the
province has an advantage of vital fishery and mining activities. Other sources of livelihood
are livestock production, brick making, handicraft and fish processing. Tourism is another

potential .indus{ry, but it was adversely affected by the Mt. Pinatubo eruption in 1991,

s
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The National Statistics Office (NSQ) Family Income and Expenditures Survey in 1991
showed that the average annual household income of the province (excluding Olongapo City)
was 271,469, while the median was at P46.796. Distributioa of households by income class
in the region and province is shown in Figure 3.3.1 (refer to Table 3.3.1, Supporﬁng Report).
Percentages of houscholds of lower income levels were greater than the average figures in the
region. Based on the established poverty thieshold income of P52.3?7 in Region I for 1991,

appm\umatuly 52% of the total number of f'mnlrcx lived within and below the poverty
threshold.

As 10 the mumber of workers by major industry group, social and personal services had the
dominant share followed by agriculiure, fishery and fo;cslry. and wholesale and retail trade
(refer to Table 3.3.2, Suppoiting Report). By major occupation group, fanmers, forestry
workers and fishepmen had the highest share, followed by elementary occupations, craft and

related workers, and service and shop market sales workers as showai in Figure 3.3.2

Basic Infrastructare

All municipalitiés are encrgized with 88% of the household served. Ten of the inupicipalitics
P ; 2 ey

have telephone service or an 88% service coverage. There are 14 post offices or stations in
the province.  Land transportation is available by jeepneys, buses and mini-buses, The

province has 3 public airports. There are 7,341 business establishinents and 1‘%1 tourism

hmlmw :Table 3.3.1 presents a provmcml oulline of public quvues and Table 3 12 reflects

lhe numbcr of publac fauhl:u and 'itr\rit.t‘\. by mumc:pnhly

- Education

" The province has a tota) of 321 schools consisting of 253 elementary schools, 58 high xchools

“and 10 colleges. The 1990 NSO census indicated that the province had a 97.7% literacy rate

of houschald popul;:nion 10 years old and over. A farge part of the population had tained

celementary or high school levels of education as reﬂuttd in Figure 3.3.3 (refer to Table

333, Supporhng Report).

‘ Population

. Previous Population Development

A Tlectuating provincial population growth rate had been experienced since the last six (6)

census ycar-; {1948-1990) as indtcated in Figure 3.4.1. From an average annual growth rate
of 4.0% during the period $970 to 1975, it dm\l[caily decreased to 1.29% (1975-1980). and



% Figure 3.3.1 Distribution of Households by Inconie Class
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Figure 3.3.2 Population Distribution by Occupation
10% ' D Officials, prol‘cssidnals & technicians (10%)

20% 7 : B Clerks (4%)
Sales workers (8%) ‘
Farners and fishermen {19%)

. EICraft and related workers (11%)

8%

B ' 8%
R [ Plant & machine operators {79%)
19%

B Elementary occupations (13%)
_ _ B Others (8%) . '
19 nu%. : [1Not stated (20%)

“13%

1

K Figilré 333 Popuialion Distribution by Highest Aila;inm_ént'of Education

e -3

s@ 3% o E]Nﬁ grade and pre-school (3%)
B Blementary (Grade 1 - 4) {19%)
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&) High school (undergraduate/not completed) (16%)
D High school (graduate/completed) (22%) '

B Post sccondary (4%) '

E1College (undergraduate/not complclcdj {7%)

B College (degree holder/completed) (5%)

B Not stated {0%)




Table 3.3.1 Provincial Qutltine on Public Services

Hems Unit Qty. Ttems l Unit | Qty.
(1} Roads (8} Tourism lacilities _ Number 18]
a) Total Lengih Km 1.163.01 {Hotel reson, lodges, recieational
b) Barangay roads Percent 45.47 facilities, etc.)
(2) Elcctricity service coverage (9) Schools
a) Municipatity Pereent 100 a) Primary level Nuimber 253%
b) Baranpay Percent 496.80 b} Secondary fevel Number - | | 58
<) Houschold Percent BR.13 oY Tertiary level Number )
(3} Telecommunication Services . 10y Health Facilities _
a) Avaitability in monicipatity Percent 8840 ay Hospitatfclinics Number ty
b) Telegraph station Numbcr 13 b) Main health conters, rural health | Number (BH
© ¢) Telephone sation Nurmber B3 units, burangay health center, ete
(4) Post Office Number k4 §{11) Labor o
] a} Labor force panicipation ratio Pereent §5.17
(5} Transportation services Muode - | Bus,PUJ b} Employment rate Peovent 87.5
tex. Bus, { 3 Public
Jeep.oeie.) | Atrports 1{12) Average family income S
' a} Menthly income PesosiMonth| 5956
(6) Banking Facilities : by Monthly expenditure Pesos/Month | 4,405
aj} Private bank ~ Number "2 . :
b) Public bank . Number )
th lndh_s(rialibusiness!cum.men‘ia! :
establishment s © Number 7.1
Soucces: i

PSPT, Provincial Socio-ceonemic Profile Development Plan, 1990 Population Census, 1991 Family Tncome and F.\L.p'.‘ndi!urx‘.\

Susvey by NSO

~ Table 3.3.2 Public Facilities and Services by Municipality

: o Annual Growth
S 'High Schoel P .| pebtic |- ¢ !} Rafeof :
Municipality: ‘ : . P : Coltege | Hospital |~ Market Bank - Population
: Public Private. | Total S o (1980-1990) |-
nos. _nos. nos. | mos.. | mes. | mos | nos. %
Batofan 2 2 4] i 1 1 0 28 |
Cabangan ) I 2 { 0 1 | 2.8
Candelasia I | D2 0 1 1 { 1.7
Castiltejos b I 2 0 ! I A 34
Iha ] I 2| 2| 1 1 3l as
Masinloc - 2 3 5 0 I N A 16
[OlongapaCity | 6| 10| 1s K 10 3 l 2.1
Palauig 1l 2 3 0 ol 0 23
San Aotonio > i 2 3| 0 0 | i 8
San Felipe I 2 3 0 1 1 ] 2
San Marcelino 3 2 5 ] 2 I 1 39
[San Narciso 2 1 3 1) 0 1 1 1.8
Santa Cruz ) 1 1 5 0] i 2 2 1.5
Subic 1T 2 3 0 0 | | 44
TOTAL I 58] 10 19 17 25 24

3-8



A2

recovered (0 245 (FOR0-19801 A summrry of (he average anpal growth rates of the

provinee isas follows:

Yeur Population Axve Annal. Growth Rate (%) Pennd

DI 2440 3.7 FO4S - 1960
1070 142,709 4N 960 1970
197s 417,04 3.0 AU - B9TS
JYRn 444,037 1.2 {975 - 1980
1900 62,992 24 © 198 - 1990

A considertion on how the population growth belaved in the past wnd how at is Tikely (o
Gehave in the fulure is important because of the issue of resource alfocation inchiding the

witer supply and sanitatton seclor regquirciments.
The 1994 population was estinated 1o provide the planning base for this Master Plan (refer to

Section 8.3.1, Pepulation Projection, Main Report). Table 24,1 shows a breakdown ol the

past papulistion development by municipality including the 1994 estimated poputation.

Classitication of Urban and Rural Aveas

NSO classifies a barangay s mban when it satisfies any of the following conditions on the

- eeonomic and social functions

(1) I their entivety, all municipal jurisdictions which, whether designated as chartered cities.,
provineial capital ‘or noL: hive a papudation deasity of at least 1,000 persons per squie

Kilometer,

© {2) Poblaciones or central districts of municipalities and cities which have a population

density of at least 500 persons per square kilometer.

(3 Poblaciones or central districts fnot incluted i pos. u'h:d .2} regardless of population
size which have the I'ollt“\"in'g: -
1) Suect patter, i netwark af streets either at parale] or in right :n{g!c ariention:
2) Atdeast six establishiments (commercial, manufaciuring, recreational andfor personal
services): and '
3 Atleost theee of the following:

a) atown halls church or chiapel with religions xevvices at least vnee aanontly:



Figure 3.4.1 Previous Population Development of the Province
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- "Table 3.4.1 Previous Population Development by Municipality
oo » Previous Population : . _{Proj. Popj.
Municipality 1948 | 1960 1 1970 | 1975 [ 1980 [ 1950 | 1994
Botolan - : . H1,535] 116417 23,848 27,807 27,125 35,604 . 37035
(Cabangan B s 55191 7,484 10,113): 14.630] 11,636 15,337f © 17,194
Candelaria__ _ 67l 97990 w2376 1,586 0 15,686]. 18,5391 21,264
Castillejos ; , 7,699 10049 14,807 117,999 19,134 26,7537 - 271,672
1 {Capital) C 9741 14,553 19,521 21,020 22,791 202215 ¢ 24,938
Masinloc - 8,090 15,258 22,736 -~ 24,807 20,735 32,375 40,083
Olongapo City * 0] - 45330F 107460 1474301 156,430] 193,327 217,353
Palauig . : . 8386} 10,392 14,546] 16,359 17,176 21,577 27,023
San Antonio L . 8381 11,596 18,08 21,099 22382] - 26944] - 30,04
San Felipe . . COI81 . 9.861) 0 13,283 13,905] 13,834 15,624 16,548
- {Isan Marcetine : 10,316] . 13,914] ° 17,801 20,7351 - 24,904 36,598 29,365
" iSan Narciso B : 14,085 - 14,993 17,622 19278 13119 228911 227932
Santa Crue ) 14613 20809 28,282 32,307 15,665 41273 . 47.194
Subic 25223] 12985 22,266 28,139 30,340 46,929 56,749
TOFAL nss3e] 23442] 342,909 a1 4a037] 562992 625150

* Excluded from PW4SE Study Arca.



b} a public plaza, park or cemetery;

¢) a market place or buitding where trading activities are carried on at least once a

week: and

d) a public building like school, hospital, puericulture and health center or library.

(4) Barrios/Barangays having at least 1,000 inhabitants, which meet the conditions setforth
in no. 3 above, and in which the occupation of the inhabitants is predominantly non-

farming/fishing.

All areas not falling under the urban classification are defined as rural area. Considering the
1990 NSO classification of urban and rural barangays, there are 102 urban barangays and 137
rural barangays for a total of 239 barangays in 1994. Distribution of the classified areas is

shown in Figﬁre 3.4.1, Supporting Report.
3.4.3  Present Population Distribution

Trom the 1990 NSO census, the 1994 usban-rural populélion was estimated. Usban population .

‘§’ ‘ ' ‘accounts for 47% of the provincial total {excluding Olongapo Cily). while the rqmainiﬂQ 3% is
el rurat as reflected in Figuré 3.4.2. Table 3.4.2 presents the breakdown of the number of urban

and rural barangays by municipality and its corresponding present populaliqn.'

Table 3.4.2 Qutline of Urb.an and Rural A.reas i the Provirce*

: . m Land - Number of Barangay - _Population (1994)
Municipality ey | van | Rl | wotal | Uiban | Rewl | '_[‘o’tal;
Botoldn » 61370 2 | ¢ ) 0 3sis| - sz o sr0)
Cabangan - 239.40 5 17 2 45| 1aas| - 17194
Candelaria 387.60 3 13 T6| a9 1703 21,264
Castillejos 86.50] ol 5] w4 a7 sesa| 216m2
iba 153.38 7 7 [ 1se6] 19322 34938
Masinloc 306,00 5 8 13| 1sas6| 24627 40,083
Palavig - T 31000| 2 Tl e zseof 24523 27,023
San Avtosio 205.00 o] a - 2280 7097] - 30004
San Felipe 103.70 . 8] 3 i 14341 2,207 16,548
San Marcelino 440,92 12 3 T8 200017 0 9364f 29368
San Narciso 71.60| 9 8 1l 13266 9,466 22132
SantaCruz “414.10 3 n| 25 9695] 37499 47,194
B seoe T Tameaef e 6 6| sl 123 56,745
' [ Peovincia Total | | 361110 S T L

¥ E,(CI;&ing Olongapo City.,
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" Excluding Olongapo City, there are 80,183 households in 1994 with 38,503 residing in urban

“area and 41,680 households in rural area. The average provincial household size is 5.1

persons/household. ‘Table 3.4.3 presents a breakdown per municipality on the number of

heunsehold sizes by urban and rural area.

Table 3.4.3 l{ousehold Numbers and Houschold Sizes

‘Nusmber of Houscholds (1994) Household Size (person/ HH)
Municipatity Urban Rural Total Urban Rural Total
Botolan 139 6,369 7.308] - 53 . 5.2° 5.2
Cabangan - 655 - 2,867 3,522 4.8 49 4.8
 Candelaria 155 2937] 3692 56 58 58
Castiliejos . 4,313 1,268 5,611 5.0 - 47 49
Iba 3,003 3,716 6,719 52 5.2 5.2
Masinloc 2,810 4,478 7,288 55 55 8.5
Palauip _ 472 4459 4,931 5.3 5.5 5.5
Szh Antorio ) 4,958 1,565 6,523 4.6 46 4.6
Sar Felipe 3,118 460 3,578 4.6 4.8 47
San Marcelino 4,632 1,951 6,033 4.9 48 48
San Narciso : 2,884 1,972 4,856 4.6 48 4.7
Santa Cruz 1,795 7,075 : 8,810 54 5.3 5.3
Subic : - 8.889 2,563 ll A2l 50 48 - 49
Provincial Tetal 38,503 41,650 80,183 49 5.2 5.1
3.5 - Health Status
3.5.1  DMorbidity, Mortality and Infan{ Mortality

" The number one cause of morbidily in 1990 was obstructive pulmonary follo'md b) diarthea.
* Anemias and intestinal parasmsm ranked thicd and fourth respcctu'ely Other causes of

morbldlty in descending order were skin diseases, nulnlronal deﬁcwn(:les b[OnChlllS, mﬂuenm

,p.neumoma and luberculosgs. Regardmg monahiy, the number one cause was pneumoma ?

" foltowed by vascular diseases.  Tuberculosis and septiceimia ranked ' third and fourth,

respectively. Other causes include nervous s}'slem and heart diseases, prematurity, scnility
obstructive putmonary and bronchitis. Accidents , pnewmonia and pmnalu nly were the three

(3) leading causes of infant mortality in the province.

The genera'l he'ah‘h status of the populace in the pmvincefiﬁ 1990 was relatively - fair .

compared with the national condition. Except for water-related diseases, the incidence of

other diseases was lower in Zambales than the Philippines as a whele. Table 3.5.1 presents

comparative statistics on the ten leading causes of morbidity, mortality and infant mortality

of the province as well as of the Philippines (dciails are referred to Table 3.5.1, Data Report).



intestinal pacasitisin (rank 4th) and skin diseasés (rank Slh).

Water-rebated diseases in the ten leading causes of morbidity were diarthea (rank 2nd),

‘Table 3.5.1 Number and Rates of Ten Leading Causes of Movbidity, Movtality

and Infant Mortatity

Rate: 1100000

Zambales Philippines :
Causes ; -
Nunsber Rate Nombher Rate Ranking -
4. Obstructive Polmonary 194,129 35,293.00 - -
2. Disnhea 46413 843800] 943580 15207 2
1 Anemias 26,903 4.891.00 -
5 |4 Intestinal Parasites 26,144 475300 . -
% 5. Skin Diseases 23,498 427200 .
[ 6. Nutritional Deficiencies 20,568 381200 - - -
; 7. Bronchitis 17.112 31100 980,557 1,580.3 ]
8. Intlucnza 7.613 1,384.00 544,764 378.0 -1
9. Pneumonia 4,296 78100 235947 A30.3 4
§0. Tuberculasis 3516 71200 152,688 246.1 5
1. Pacumionta 1,788 12500 4§,240 6b5 2
3. Yascular Diseases 1,210 - Re00 13,729 54.2 3
3, ‘Fubervulosis 924 168.00 24,307 9.1 4
> |4 Septicemia 204 37.00 5815 9.4 . g
G | 5 Nervous System 176 32.00 o - -
;é 6. Heart Diseases 143 6.00]  6.272 744 1
© 1 7. Premawrity S 127 2300 -
8. Senility ] 108 19.00 - -
9. Obstructive Pulmonary 94 18.00 -
10. Bronchitiy 81 }5.00 - -
> 1. Other Accidents 407 74,00 T - -
2 | 2 Pneomonia 242 44.00 9,383 . I
3 X Preinatdnity | 127 23.00 - - -
& | 9. otstructive Patmonary R $.85 - 2
= 5. Other Prenatal Causes ™ Do . 83 o 15.00] - -

© Water-Related Discases

Anindicator ot health problems related to water sﬂbpiy and sanitation is the incidence of
':wmer-rel'a;ed-diseases.‘- "l‘he.‘World_ Health Qrganization (WHO) has classificd " diseases
relited to water into four.’(4) categories: 1) water-bore diseases e.g., cholera, typhoid.
hepu!itislA, diarthea and ‘d')}scntery; 2y water-based diseases e.g., séhislbsomiasis; 3) water-
‘washed diseqées cg., diatrhea, itestinal parasitisim, scabies. conjunctivities {sore eyes), and
skin diseases; 4) water-vector related diseases e.g., malaria, f_ilnriaisis and dengue or H-fever,
although the control of malaria and filariasis is beyond the scope of this Master Plan. A safe
water supply, sanitary latrine and proper hygicnc practices are conditions necessary for the

contiol and prevention of these diseases.



Water-related discases reportéd in the province were viral hepatitis, diarchea, dysentery,
intestinal parasitism, sore eyes, skin discases and malaria. Table 3.5.2 presents the reported

cases and deaths of notifiable water-related diseases in the province.

Table 3.5.2 Reported Casés and Peaths of Netifiable Water Related Discases
Rate; /160,000

Morbidity Morlality ~ Infant Mortality
Diseases : Nuomber | Rate Nunther Rale Number Rate
Wafer-borne . : : :
t.  Viral Hepatitiy 176 32 0 0 0 0
2. Diarthea . | 46412 2,438 17 3 7 3
3. Dysentcry . 44 8 0 ¢ 0 G
Waler-washed ) )
1. Intestinal Parasites . 26,144 4,153 0 0] 0 0
2. Conjunctivities 1,916 712 924 168 0 0
3. SkinDiseases 23498 4,272} O 0 . O 0
YWaler vector .
[ 1. Mahda P e 113 0 0], o 1

3.5.3  Health Facilities and Practitioners

Present facilities serving the health care of the populace are 19 hospitals, 36 rural health units
and 81 barangay health stations. The ratio of population to these facitities and to the health
practitioners is above the national average figures {refer to Table 3.5.1, Supporting Réport
" and Table 3.5.2, Data Repont). ‘
3.6  Environmental Condition-

361 Gemeral . e

Environniental issues and proble;’ns dirc;:tly ﬁl’!‘ecting the secior and/or how the sector affects
these environmenlal concerns are dealt with in this sub-section. Specifically, the problems of
water polfution and solid waste dispoasal spawned by rapid population gmwlh and increasing
industrial and. e,couomi'c activities are discussed. These problems put a strain on the

provincial water resources and hinder their optimum utilization.

1.6.2 - Water Pollution
There is no existing sanitary sewerage system in the province, excepl in the chartered city of
Olongapo {secured area of SBMA). Majority of the drainage facilities in all municipalities

are open canals or ditches (refer to Table 3.6.1 types of drainage facilities, Supporting

Report). The rivers ad streams function as the drainage system. These rivers receive the
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3.63

domestic wastewater and stonn water collecied by the segmented drainage facilities in urban

cernlers or poblacions.

A major water pollution source in urban areas is domestic wastewater, Graywater generated
by houscholds is simply allowed to discharge into nearby channels. Effluent from septic
tanks or cesspools is also flowing into the streams. The other major pollutant is dumped

refuse that (inds its way to the river systems during rain or is thrown iqdiscriminately inté the

rivers. In rural ateas, natural assimilation of the river may be expected to purify organic

substances.  However, polhition or ‘contamination is anficipated by agricultural activities

especially with reference to fertilizers and pesticides.

There exist three (3) large-scale copper mining companics in the province, However, the -

extent of pollution of contamination of mine wastes and tailings to the river systems is

undetermined because of the absence of regular water qualily monitoring program. As of

now, the rivers in the province have not been classified as to their usage by the Depariment of

:Env:ronmenl and Natural Resources (refer to general information in Table 3.6.2 DFNR_

Water Quality Criteria/Water Usage and Classification, Supporting Report).

‘ Solid Waste Pisposal

Of the 14 nmmc;pahlms andfor uty. on]y ten’ (lO) have municipal/city refuse collecuon and
idlsposa! service as of 1994, namely Candelana Caslrllejos Iba, Masmloc San Amomo
Santa Cruz San Marcelmo San Narmso SUbIC and Olongapo Clty A to!‘il of 25 units of
‘collection truck (13 units of open dump truek and 12 units of closed lype refuse 1ruck) is used'

'by (hese munlCIpalmes!cuy. In the province, about 52% of the households is served, while

48% is unserved. Table 3.6.1 reflects the manner of solid waste collection and disposal, and

service coverage by municipality (details are referred to Table 3.6.1, Data Report).

" Open dﬁmping is practiced by the LGUs as a disposal of solid wastes. The dumped refuse is

usually burned o left unattended. Some significant negative effects associated with this

unsanitary method are surface and groundwater pollution, scattered solid waste, breeding

grounds for insects, rodents and other discase vectors and fire hazard. Meanwhile, Olongapo

~ City has a santtary landfill. At the household level, unserved households by the LGUs

primarily depend on individual disposal such as dumping in vacant lots of body of water and

burying.
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Chapter 4

" EXISTING FACILITIES
" AND SERVICE COVERAGE






4.1
4.1.1

412

EXISTING FACILITIES AND SERVICE COYERAGE

Water Supply

General

Existing water supply facilities and conditions were surveyed by municipality under the

category of urban and rural arcas (as of October 1994). Facilities aie classified into three

_ service levels, of which Level 1 facilities are further classified into safe and unsafe for -

drinking purpose.

The percentages of service coverage by different service level for the PWA4SP arca which
excludes Olongapo City were estimated covering urban and rural areas by municipality.- The
served population is defined as “population served adequately with aéeess to safe water
sources/facilities.”  The rest of the population with unsafe sources/facilities and without
access 1o water supply facilities was then defined as Punderserved population” and ‘/‘_unscn'ed
population”, respectively. The servfce COVEerage wis figlircd out using estinwated population

in 1994,

- Service proﬁk and operating condlllom of um!mg f'\Cihue\ are summarized by service level to

Cconme up with problun arcas and the nud of l‘LhdblllE'ﬂlO]l to rtﬂecl in the duelopmull me

:Approxlmatuly S&% of the pruuu poljulanon {of Whl(‘h 63% in urb'm aren .md 32% in mral

.l[‘t.‘d) is consldeud as adtqualely &er\'ed in the PW4SP area (n,ff:r o d«.lmlcd sludy in
Supporlmg Repon) Under the :ma cldsslﬁnuon 84% of urban popuhuon dl'l(i 36% of rural
population have access to safe water sources/facilities, while the rest is underserved andfor

unserved. About 189,900 persons or 80% of the served population depend on Level |

facilities, while 47.800 persons or 20% are served by Level NI dnd/or Level I systems.

Lower service coverage in roral drea is caused by the eXistence of ‘many unsafe shallow

wells, open dug wells and ne provision of facilitics.
Types of Facilities and Definition of Service Level Standard
(1} Composition of Water Supply Systenv/Faciliny

The National Sector Master Plan defines service levels and system components of the

water supply systems/facilities as shown in Table 11,1



Table 4.1.1 Comipoesitior of Water Supply Systent/Facility b)"Ser\'ice Level

Teved ] Levd 11 Level 8H1
Descriplion (Point Source Facility) {Conerundl Faucet System) (Individual House Connection)
Water Source Dritlod/driven shallow viell Dxitled shatlow/deep well Drilled deep well
Dritled/driven deop well Spring Spring
Dug weil Infiltration galtery Infshration galtery
Spring Surface witer intake
Rain colloctor
. Water Treatmenl - |Generally none. Gererally none., Disinfection is provided.

' Disinfoction of wells is Disinfection facility is som- Systemns with a surface water
conductod periodically by ines provided souree have a serics of water
local health authoritics. treatnient facitities,

Tron renoval facilitics are
_ providod in problem areas. :
1 Distribution None ' Piped systen provided with Piped system providoed with
FESCTvoiifs. _
resenoins and puaping Lcilities. |
- Delivery & At point Cornnural faocel Tndividuat house connection/
| SenviceLovd {within 250 m radlus) (within 25 mradius) " Jrousehotd tap .
Consunplion at beast 20 lpod at deast 60 tpcd at least 100 Ipod
Rate (adoquately
served)

(2) Safe and unsafe clav.sﬁlcauon of water sources

"DOH has classified Level 1 water sourue !"1(:1!1“05 as safe (rdnblc water \ouru,) and

unsale <0un.e<if'ic|1|hes under the drmkmg water quality standard, _
: ;Safe souce: Protected deep \f-’t,l]. protected shallow w di, 1mpr0\_'ed,’co'.'ered dug well
and dc".'clop'ed spring- : ' - ;
Unprotecled dtep v. ell unprotecled Sh%llow well,

Unsafe source: open dug well,

' undeveiopedlunprolcded sprmg and rain colkctor

Water sources other than the above, such as unireated sarface water of rivérs. lukes and
© ponds are among unsafe sources. Level H and Il water supply systems are, on the other
“hand, regarded lo have safefreliable sources in a provision of adcquai§ treatment,

Scrwce level standard

© The National ‘Su_lor Ma%ter P]an dcﬂms “adequale service level” by different water
: supply system. Jmprovement in the number of households per sy";atcm iy be expected
for Level I services in the future. On the contrary, the number of households served by a
unit of private/public scurce is sometimes beyond the stapdard on a current basis.

- Level It
Level BE:

! houschold/connection

5 {4 10 6) houscholds/communal faucet
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Level It 15 households/point source

% I houschold/private well
4.1.3  Level I Systems

Lovel Il systems (individual house connection system) at municipal level arc usually
established and operated by WD under technical and financial assistance of LWUA. Some

LGUs also implement and operate Level 1H systems commonly at barangay level.

There are 9 Leve! [H systems in the _prc_wince, which are managed by WDs as showh in Table
4.1.2. WDs are located in municipalitics of Candelaria, Masinloc, San Autonio, S.an Felipe,
Santa Cruz, and Subic as well as in Iba City and Olongapo City. Subic Bay Metrapolitan
Authority (SBMA) has also an independent Level 1l system limited to its jurisdiction and its

service is rather cancentratéd on industrial and institutional uses.

Tabie 4.1.2 Information on Existing Level 111 Systems

. Watir Source and Consumption - Seevice Cov erage B
: Name of System Type of Water Domestic | Number of BarangaysServed | - Number of 11Hs/Pep. Served - |
Munbeipality {Operating Body) Water Consumption | Supply | iban Rural Totak $6s | orvan | Rural Total
\% ‘ . Souvirce’ {eu. m/day) (%) Pop. 5- .
) = fCandetaria Cendelaria Wi W ©OE900p 932 T2 I 4] BHs LI 07 b
o ' R _ fop | vses] rms| 2w
s tCapiraly oz WD ; W . 459.00 87.92 F 2 L 9] HHs 512 2 VR

Pop. | 2560] nizo) 6oy

Musinbor | Masinki WD Suf ¢ EXEX77) BTN TT ) DR Tef dibs | vesz] sy G2
‘ ' : : : ; : Crep | s260 ] 60ss

Pop. | tes2zs)  rsso) o1adnd

Oioz}gnwf'ityl Girgrown | owarmwE|  1506s00|  #787 1 o] 1 wis T e o] e
T 1. : N N - [rep|exoss o éroay|
San Antonio $an Almonio_\\‘l). - bW : . &07 06 & 9002 ] = o g H!!s |.}25 0 .‘I.."ES
_ ' NN S of 6_095"
San Falipe San Felpe WD oW Tsit0| 96,30 5 i ol v 30 72 ST
_ ‘ . j ‘ A EEETITY ST I TR
[ete T [5a cuzwo Tow. [T o] esorf - 2 0 3| s 6 o %
i _ S ' _ pop. | teso| o vesi
e Subic WD WP xasaany o esel| ie 3 S I S R B K

T $5.376.00 RE R 5 T &S| HHs w0 103 2;-!‘!—11
Provineial Total B : ..

Pop. 1054 sanf e

Mo, 1. Typeof Water Souree; I - Dep Well. Dy - Dug Well, Suif - Sniface Water {River). $F - §ing, /6 - Intilration Gatlery

The taigest system i the pmvincc" is Olongapo Cily WD covering 17 urban barangays in

provision of 5 sources (2 deep wells, ! spring and 2 suiface water intakes). As a whole,

W.13s serve for a total of 59 urban barangays extended to their néighbming % rural barangays.



Majority of the systems ntilize deep wells, however Masinloc W.D. and Glongapo City WD

avail surface water and Subic WD utilizes spring source (details are referred to in Table

4.1.1, Supporting Repoit).
Information on Water Districts shown in Table 4.1.3 revealed that all service connections are
metered and services are dominately provided for domestic use. Per capita consumption rate

rangés from 65 liters/day in Candelaria to 195 liters/day in Olongapo City WD.

Table 4.1.3  Information on Water Districts

Number of Connections ' Consump, |Accounted-
Name of W.D, DPomestic | Comm. Inst. Others Total | Metered (.cu.inl for Water
month)  {cu.n/ monih)
Candelaria W.D. 540 10 0 0 550 550 N/A 5370
tha W.D. 738 23 0 of e . m 24,720 14,670
\Masinlo: W.D. g2 2 7t of 29 1ow 570240)  22.440
San Antonio W.D. 1,286 35 .4 {l‘ 1,325 1,325 24,480 1821
San Felipe W.D. 837 1 9 ] ses 868 20.150 11:433
Santa Cruz W.D. 336 16 7 o] 3% 359 7.560 741
Subic W.D. 35350 14} 20 o] 3o 3eosl 244830 v, 454
Olongapo W.D. 13,617 1,209 97 ol 15023 isom 769,260 4513}5{!!
~ Note: N/A - Data not available | i

S 444 Levelll Systems

Level Il sy'stéms {communal faucet Sy’é{ﬂh\) are _de.signtfdito' céltﬁr .for barangay level wﬁler |
:supp_iyz with a Iimited service covemgc an:d supply cﬁpécily.’ These sys!éilis have been
implemented by different agencies (DPWH, LWUA, DILG, DENR. LGUs) encouraging the
use of spring soﬁrces and are operated by LGUs, RWSAS or NGOs.

T hen, are 8 Lev el I systems in the province as cnumemted betow and shown in Table 4 P4
(dd'uls are refernd to in T’tbh, 4.1.4, Supporting Reporl) These are:
- Rcspcdwc RWSAS for Baqu:lan Resettlement area, Pomc Resettlemient area and
Barangay Pana in Botolan municipality,
. ¢ abangan RWSA for the Poblacion in Cabangan municipality,
- Barangay Gareita RWSA and Bacangay Pangolingan RWSA in Palavig municipality, and
- Barangay Namatacan RWSA and Simminublan RWSA in San Narciso municipality. 3;



Table 4.1.4 Information on Esisting Level 11 Systems

Type and " Number of Barangay Wumber of Household | Number of Population

Municipality | Name of System No. of Served Served Served
- {Operating Body) | Water Source! [Usban| Rural | Total |Urban] Ruerpl | Total |Urban Rural | Total |
Totohn Baquiln Reset | _SP i o % o] o] 25| ns] o+ 10
Fana s | 0 1 1 1 B85 {85 L) 925 G25]
Foric Reselt. 8P i] . 4 I 1 [\ 65 63 4] R2A] 325
Municipa] Fotal 3} [ 3 8 Uf - 495 95| 0] 2475] 2475
HCubangan Cabapgan RWS SW 1 { M2 0 50, S0 0 250 15(3
lPatavis “[Brzy. Garveta DW ! 0 I | o 0] aso of 750  7st
Pangelinzan DW 1 0 ! | ) 65 65 of 328 328
_ Muoicipal Total 2 1) 2 2 4] . 218 245 Y LO75) 1,075
San Narciso [ Numarvan ) DW - l ] 1 B 0 140} . 540 o] 1o0p 06
Sinwninublan DW 1 0 1 ! 0 144 10 ol 700] 7wl
Municipal ‘Fotal 2 U 3 2 0] - 28H 280 O] 1400 1,4
Provincial Total 0 b2p 12 0 Y90 Y90 O 4.950] 494

Note: 1. Type of Water Source: THY - Deep Well, 3n.~f Surfuace W.mr{Ruer), SP . Spring, IG - Inlilteation Gallery.

Four (4) Level 1l systems in Botolan and Cabangan utilize spring sources, while the

remaining 4 systems in Palanig and San Narciso avail deep well sources. -Operating status of

these systems is as follows:

Six (0) systcins (Baquitan Resettlement area, Bacangay Pana in Betolan and four systeni&;
in Palauig and San Narciso) are serving potable water {no i|1f0r|i1a!i(;n is available frc;wm
the remaming 2 systems). ;

Three (1} systems (Baquitan Resettlement, Porac Resettlement in Botolan and Bnmnguj;
Slmmmubl.m in San Narciso) supply water throughout the day, while other 3 \)stcm-.
[Bamnga)'\ Garetta, Pdngo!mgdn in Palauig and Barangay Namatacan) provide a Inm(ed

;‘upply with 1.5 to 4 hours/day.

I addition 1o the above, there were several Level 1t systems which were reported to have

been abadoned due to Mt. Pinatubo cruption.

Problem areas identificd on existing Level Il systems and necessary countermeasures for the

improvement are discussed both in managerial and techntcal aspects.

()

M;mugcmenl practice _

Insufficicmt management practices are common {0 almost alt Level N ’h)"jsll.;llih.
Questionnaire suevey on financial performance and managerial set-up revealed the status
without answering thereto. [0 is anticipated that any Level 1 .\):'slems nay becoine noen-
operational due to numagerial incapabitity und lack of sustainability to operate the
systems. To attain financial and managerial sustainability, reinforcement of the RWSA

shabl be promoted with reference to the institutiona! development.



4.1.5

{2) Technical skill for O&M of facilities
Several original systems have been expanded to increase service coverage without
appropriate technical study on the capacities of water sources and distribution facilities.
Water guality problem with turbid water has also been experienced without a provision
of proper maintecnance. An appropriate technical guid:?inc_e and skills training shall be

arranged by concerned agencies/LGUs.
Level I Facilities

Level I facilities (poiﬁl source) are cornmon in rural barangays, 'majorily of which are owned
privately.  Major facilities are different types of wells equipped with handpumps or
developed spring with transmission line and one communat faucet. * A rain collector is also

used in soMme areas.

Level 1 facilities are classified in terms of safe and unsafe sources referring to the water
quatity examination results conducted by PHO as presented in Table 4.1.5 (details are

referred to Su pporting Report).

Table 4.1.5 Information on Existing Levcl [ Facilitics

Of the total number of operaliohai Level 1 facilities (19,004 facilities including developed
Sp:rin'g and ‘openlilﬁpro'vcd dug well), 72% is shallow wells and 26% is open dug wells
(unsife sourcés). According to the PHO water quality aﬁalysis results, 12% of shallow wells
is determined 10 be unsafe as an average of the province. All deep wells were confirmed to
be potable. In application of uniform unsafe percentage to the shaltow wells of the
nanicipality, 12,399 Level I facilities are classified as safe sources, while 6,605 facilities are

under unsafe sources.

- . Scrved by Safe Sources i

Numbey of ?aft Waler Sobrees Number of Unsufe Water Scurces Nunber of Houicholds Nubnbee of l’opu?:lh'uf:b

Municipality . Covered! . . ! ' N Opin Raln : ' : : :

it B :::P'; SP{:TCI;.; Inpris ed D;::;‘ ': I Tt S?\\:'::;" l “:;::::‘g?m D‘:g Water Totat | Crdan | Rurat Tetal f Usbua | Rurd | Totad

Dug ¥Well ; : Well | Collector : : :

Bottin iz R e . i 1 1477 D G 1 ke L o GA0) - 1.93T] 2897 B.564] iGN 11,035
Cubuimpan i¥ 643 [ pe| I 3! RY [ ) 0| 5 Sa6] 0 2.067) rend]  xss] ebowy 14.46:2
Cumbel i - 2f 13 Y o 0 Lot b XV I 2k REE) LA I Y E.Vll-w‘ EAER] 203
Ea\Li!lrjvi 117 “1.DHe L D) Of 1en L LL S 11 3] pat) RN LV AN U EAL 2E U
o Rha (Capdaly L 11} V) u 6y k)] ML SR 1] O NTA2E 2440 d206) waned 12 700f  2ERT7I
O AMusanhiy L ] Y X 2 63 Of a2y 4] 455 LSy Eit] ALY ey AT U
Oloagap Oy 4 4] 1] 1] S u b 1 [y 4] O |1 £ £ i ) ]
Palouig Pl [LiN] 1] 1 [l et L B0 Of R0 MIF S0 bEL] BT 20 Lidd|
Sun Affenky H) 931 [ 1" 91n 127 { b [ P42 AL B KA 4,035) 13RRD] SR3 18517
5. Felipe X 1,144 O DA 456 & 3 0 165 2023 a1] r4i0] e 13 b im
San Muecling xi vyl [} 1F sy 136 DL R of - sie] 33AS] o w] Ay s S5 1A
San Nurvise ¢ 1,34 g OF - 8,0 RLL - RLE 0 S19) 2ad 1292) 3Ras) 18d16) 1 8sS BAIKR))
|Santa Cror, 29 1.5 @ - 5] OF  §81Y% 21% iy 133 0 o TS IERTE AT I LAk
Subic . M K37 o) 1 441 14 L D] & 1] b)) EX ] WXL ITREY] XY SR DS
Froviaviat Tokal L [FR{LY [ I 3 20y 1,643 . A ays? o] se05) 3433 Mda] eeat2aan N-J,WL 1 ¥4 W70



Problem arcas observed on Level 1 facilities and necessary countermeasures for the

improvenent are summarized in térms of potable condition and functioning.

{1) Unsafc water sources
Most of the cases declared as unsafe sources are open dug wells and driven shallow
wells, which aré unprotected against seepage of surface water and usually located nearby
poteintial pollution sources, such as septic tank and piggery (The Code on Sanitation of

" DOH requires a minimum 25m distance between water source and pollution sources).

These sousces shn.ll be provided with concrete apron on the ground surface and proper
drainage facility at the surrounding area. Relocation of wells or poliution sources may be
another countermeasure. For new construction of shaltow wells, proper site selection and
appropriate construction method shull be applied together with periodical inonitoring of

wiiler quality.

{2) Non-fupctioningfabandoned welis
There is a considerable number of non-functioning wells in the province as shown in

Table 4.1.6.

* Table 4.1.6 Operating Status of Existing Wells in the Province

~ Public Wells Privale’l )

Operating Status Unit Shatlow | Shallow Tota)

; Coos s D | 1reep Welly  Well Well C
“ Functioning " No. 306 284 13,453 14,042
R 1s| . 16 (2 R
Non-Functioning No.: 1,758 1,433 4.650] 7,891
: Percent 85 - 84 L R
Total Number 7064 1,767 18,103 71,933

Number of nen-functioning wells includes abandoncd wells, but details in numbec
and feasons are not avaifable.

Note:

Among .mhers,‘de::p wells usually necessitate repairfreplacement of mechanical parts and
redevelopment of well itself. Aside from the same problems as deep wells, shallow wells
have principal disadvantuges in vse of shatlow aquifer that is easily “affected by
swrrounding environmenial conditions and caused by a simple construction method

(driving well point) making it difficult to rehabilitate.

'Fo protong the service life of public deep wells, periodical check-up entailing preventive -
maintenance and redevelopment of wells are to be performed. While a proper site

selection and protection of well sources are requisites for shallow wells.

4-7



Water Supply Service Coverage

According to the definition of DOH in terins of safe and unsafe sources, service coverage

LERNYY

was studied under “served”. tunderserved” and "unserved” categories.

Preseit population of the inunicipalities as of 1994, base year for planniiig purpose, was
estimated using 1990 population census data, 1993 POPCOM survey data and annual growth
rate between 1990 and 2000 employed by NSQ. Population distribution in 1990 by wrban
and rural barangay prepared by NSO were adjusted to meet actual conditions in classification

of barangays. Details are referred to Section 8.3.1 Population Projection.

Water supply service coverage by service level is estimated for urban and rural arcas

covering all municipalities under the following conditions and dssumptions:

- Service percentage/population by Level H and Level I systems was estinated based on

the qumtlonnmrc survey results.
- Unserved population was estimated based on the percentages of lmst‘l\t.d house hotds to
the lotal number of houscholds by urban sind rusad area based on lhe 1990 popul mon

census data; “Houvscholds by Miin Source of Drinking Water and Clt)’ll\‘hinmpnhly.

.- The rest of the population was considered to be covered by Level | facililie:; assoming

that 50% of ‘private’ Level | f.u.lhlies was shared by ucaghbms to supplement

_ nsufnc:uu) ofpubhc huhuu

'

-Average mummber of houscholds sharing at cach Level | public/private facility was cakeulated.
“with a range of 2 10 28 households/facility under the above assumgtions {details are referced

to in Suppériing Repoit).

Table 4.1.7 and Figure 4.1.1 present the profile of service coverage in terms of served,

underserved and unserved.  As a provincial total (PWASP study area excluding Olongapoe

' Ci'ly). 58% of the popu!aﬁon is udequhlé!j served (84% of urban population and 36% of rusal

population). The lower percentage of service coverage in the rural arca is affected by a huge

number of vinsafe shallow wells (21 public wells, 243 private wells and 3,746 open dug wells

used by about 134,700 peesons) and no provision of facilities. The provincial service

coverage at preseat is exhibited in Figure 4.1.2,



Table 4.1.7 Water Supply Service Coverage by Municipality

[ Fopulation Coverage i Percuntage of Population Coverage _
Municipality Type | Popubstion Served by Sale Source Unde pserved AUnseaved Served by Safe Source Underserved Unserved
(1R 2] Level § Level | Livel Total 'nsafe Ua- I Total Level | Level | Leved | e Unsafe Un- Tolsl
[H] 11 ! . Souree | served 11 il 1 Source | sencd

Butolin Urban 1915 0 of 1564 1Lsedf ntol 1190 2351 0| of 40| w0 A0 0] e
Rural 33420 o] 2475] toors| 12519 1ne00] 197 2050t o 71 3] sof 8| 6

Total 1088 ol a4 1eeas) ey a6 O 3161 24N [ I ! a 53 0] .

Catringait Wiban EREL [0 c0] 2764f 2764 ] 1 0 o] wxf s 12 ol 1]
Rural 14049 0 50| 1neug] 1tue] 2101 of 2101 Q) A w3 oss 15 ol 19

Totat 17424 0 50| 14462 141 2482 af a2 [V 1S 4 of 14

Candeturia Urban 4] 1588 of 1308] 373 358 Q 356 a7 o] s w2 8 [ 3
Rural 17,035 188 of 7.93s] e 7ms o] 7915 7 ol a1 s . 48 ol 4

Torad n2e| 2,3% o] 10243 12903 w2 o]l s i3 T I 3% o

Crshllejos Urban nm 0 o] i%s501| w502 AP 8] a2 of of #s] as] 15 ol 15
_Rm-{n 5459 O o £09af 4199 1,685 9] v O o 70| 7w 28 1 3y

Tolal 17,672 ol o 2701] 01| sms 14| 4971 0 of ®f w2 18 o] -

Toa {Cagitaly Usban 15618] 2560 ol 9160] n720] dxve o} zmwef- 16 o s s 5 of X
Rursl 19323 1430 o 127100 13840] S48 o s482f- 6 o o] 72 2 of ¢

Toud | 31933 1w of 2820 25500 4377 1| 93w n o 6y n n 0 z;

Masinloe tUrban 15.456] 5.260 of ®257] 1507] ran 48] 190l 3 ol s w 9 HRE
Rural 67| s 78] nbiy| A S00) 19787 (13 IR INEE 1 of 1l Y N S

Total 4083|6085 75| toios| rrozs] 2ims]| i) 210 15 of . 2 53 sl :s_n:

Palauig Urhan 2500 Lo o] 1LO0Tf 1,907 570 2} 5391 0 76 % n ! 2
Rural 24523 of 1m9s] 2e0af 269 0706 af 20185 0 4 T EE B of sl

Tetk oy - o] o8| 4e01| sere] 25,276 72| 20338 0 i | n i of ™

San Aot Utban 25m| 6098 13630] 19.075] 3016 6] remf 2 of oo #| n o 1
Rural 1,097 0 ol “ag37] a&3r] . 232 3l 2w -0 of 41 o1 iy 0 3

Total 30004 6095 of 1517 246i2p 534 sl 5.3m 20 of e w ik o] 1

San Felipe Urban 1138] L ol wa04] o) 101 is] 1 2 o] o8] = 4 0 Y
Rural 2207 i) - o] o] dws 87 5 42 1] B i2 N

_ Towl 16538 1xs: o] newr] reesol sy 1) n el w 6 ol

Snﬁ Sarceline Uthan 20001 C O D] 1598] 15.995] A4 8as]  4006] ‘0 o] ¢ 86 ¢ Ko 16 X
Rural 4,364 [ 0 s47] s 2sm 1.296] AN 0 0 & _ﬁb #0 e

Total L 29,365 0 ol 16,502 16.592] soee3| 210l 1232 0| D8] e 6 17 '.li’

Son Narciso © | |Urban D Ins6 ol o] rnase] 1naa8] ran 9| isol 0 Y BT of ‘i
o ; [ Rurat 9,406 0] raoo] 1.588]  2955) 6504 N oesu] © o 15 16) - M| 60 Tub 6

: Toral 22331 of - vaoo] 1zem! 1240wt i 831 o} ol 57 & a7 0 L
Santa Couz Whan 98095 1680 4616 e206] 1391 &} R Vi o] 3] es s ol 33
Rural “ATAN 0 sari] 49| now 17| aen 0 o ] o s e

Tol | 47493] 4680 ol 9043 10721 3642 451 36471 -4 of 1 77 o 3

Sabic Uban 14,443] 16525 o] 1gsio] 0.835] . 4,28y 15 4308 3 Lol s ow 1 of W
Rural 12.302]  ARS9 o] 1esy asu] x3ss o] &6 B4 o o] Ll o 7

Tutal 56,1451 ERALS Cof 15263 13676 1300 25| 13009 a2 o ] wm n of 23

Uban Caz] vatel s ol isosiy] 2790 2.677( 10,603 20 of 64  s4 15 ] 1)
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4.2
4.2.1

4222,

Sanitation and Sewerage

‘General

The national strategy for sanitation and sewerage is demand-oricated. It aims to stimulate
sustainable improvements in sanitation service coverage, public health, and environmental

pollution abatement.. To achieve this goal, the Government has made investment choices

based on demand and the extent to which choices contribute t6 efficiency and cost-

effectivencss.

This sub-sector focuses on household toilets, school toilets and public toilets (public markets,

and busfjeepney terminals). The katest data from the PHO on houschold and public toHets as

~well as from DECS on school toilets were gathered by municipality. In the case of houschold

toilets, data were consolidated by urban and rural area. These facilities were classified into

sanitary and unsanitary in terms of structare rather thani the surrounding conditions.

The Code on Sanitation of the Philippines pravides the minimum standards for services

dealing with public health. Specifically, Ch:tplér XVH en Sewage Collection and Disposal,

Excreta Disposal and Drainage defines alternatives for - on-site sanitation and sewage

‘collection and disposal. At present, the development of sewerage systems, even in urban
dis il p .

centers of the province, is ot given priority becavse of the hugé investment costs it entails,

Types of Facilities and Definition of Scrvice Level Standard

.8

“For this Master Plan, the types of household toilet facilities commonly used are categorized

into:’ 1) sanitary toilets - approved types of toilet facilities include water-sealed pour Tlush or
flush-type toilets either ‘with receiving space/pit or septic tanks/vaults, and ventilated

improved pit latrines and sanitary pit privy considering its low construction cost especially in

“rural areas; and 2) unsanitary toilets - these include the types of facilities used for receiving

and disposing human waste which do not fall under the category of approved types of toilet
facilitics such as open pit privy and over-hung latrines (refer 6 Figure 4,2.1, DOH standurd
steucture of O private toilet that meets the minimurn requirements of a sanitary facility.

Supporting Report).

In terms of service level, households are classified into: 1) served households - houscholds
with at least one (1) sanitary toilet; 2) underserved houscholds - households with unsanitary

toilets and 3} wnserved houscholds - households without toilet.  Coverage of adequately



423

served houscholds (with sanitary toilets) was estimated by urban and rural arca of the
municipalitics. The remaining houscholds were considered as underserved and/or unserved.

The service coverage was determined using the estimated number of households in 1994,

Service level standard for both elementary and secondary schoel toilets is translated in terms
of: 1) served students - students who are adequately covered by the DECS standard ratio of
one (1) unit per 50 students with access to sanifaly toitets (number of sanitary toilet units
multiplied by 50); and 2) underserved and/er unserved students - those with unsanitary and
without toitet facilitics, and students unserved (based on the standacd ratio} even though they
have access to sanitary toilets. Sérvice coverage of adequately served slu.dents was estimated
both for public and private schools by municipality. Figure 4.2.2, Supporting Report shows a
standard structure of a school toilet facility adopted by the DOH lhrough JICA-DPWH and

DOH Rural Environmenta! Sanitation Project.

For public toilets, the service level is classified into: 1) served - utilities that have at least one’

‘ ('l) sanitary toilet; and 2) underserved andfor unserved - ulilities that have unsanitary or

without toilet facilities. Service coverage of public utilities was estimated as a percentage of

sanitary facilities to the total number of utilitics.

Sanitation Facilities and Service Coverage

H1) Househo!d' Toilets

The service coverage of sanmry to:lels in lhe provmce is 79% of the wtal numbu of
households. The rest is underserved and/or unscrved {1% is wnhout toilet. f’sc:hues) In
urban areas, aboul 87% of lhe wlai ‘households is served.: A much louer scrde

households of 60% exists in rural areas comparing with urban areas..

In the PW4SP study area, the service coverage is 75% of the total number ;)f households.
About $% is without toilets (refer to Table 4.2.1 on the numbc'r bf houéeholds using:
sanitary and unsanilary facilities, and without fac:hucs Supportmg Repon) Urban an.as‘
of the PW4SP slucly area have a service coverage of 90%, while in rural areas, it is 60%.
Figures 4.2.1 and 4.2.2 reflect the provincial service coverage of household_ toilet
facilities by urban and rural area in the study area. Table 4.2.1 shows the municipal
breakdown in the numbér of urban and rurat household toilets by category, and the level

of service coverage.
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Table 4.2.1 Sanitation Facilitics and Service Coverage of Houschiold Toilets, Urban and Rural,

1994 . . e
T Hauseholds . Huywhold Toilt Eacilitics and Seryvive Coverage
1904 Lirhon Rugal Muonpicipsl Total
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Figure 4.2.1 Provincial Service Coverage of Houschold '_I‘oi!ct Facilities, 1994 (P\WVJ4SP Sludy Area)

Underserved/

 Unserved

: HHs
10%

Urban Area

Served

Househn}ds‘

W

_ Underserved/
Unserved -
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Houscholds
605

! (2) Schoo! asnd_Pubﬁc'Toilels

©Toilet facitities in elemientary and secondary schools for both public and private scheols

were investigated.  The province has a total of 930 toiler units-found in 311 schools.

Only 32% of the students is adequately served by sanitary toilets.

underserved andfor unserved.

adequately served, The remaining 65% is underserved and/or unserved.
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Thée rest is

In the PW4SP study area, 35% of the students is
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There are’ 31 public teitets located at public markets and  busfjeepney terminals. Toilers
in parks or plazas are not accounted. Sanitary toilets are provided for all the utitities in
the province. Table 4.2.2 and Table 4.2.3 provide the number and service coverage of

toilet facilities of schools and public utilitiés, respectively.

On-going Projects

A total of 3,549 toilet bowls through the FWASP is being distributed to eiich of the 3,549 -

houscholds as folows:

thj,cjnalilzy No. of HHs . Municipality  No. of HHs

Botalan 997 Pakmig 314
..Cébang'.m 135 Sun Aﬁlonio S 64
Candelaria 214 San Felipe | 101
Castillejos 183 . San Marcelina 68
Iba 312 ©sanNawiso 565
Masinloc f90 © Santa Cruz 406
Olongapo City - o Subic. -

The recipient households are providing the  superstructure and the depository of the
sanitary toilet. With the distribution, the coverage of served households will increase

from 79% to 826,

Also from the samie project, the pravince has altocited 19 school toilets o serve an

‘ estimated 7,220 students. The di%lribuli(m is as fo.lldw;\':

thic_ipﬁ!i& No. of School Teilcts  Est. Served Students

Cabangan -1 RILH]
Candelaria | 2. 900
Iba : _ 4 o : 1,600
' Ofongzlpo‘City 8 2,800
San F‘ciipc _ { 320
" Sta. Cruz | 3 _ 1,300

The coverage of served students will increase from 329 to 38% with the additional

toilets.
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4.2.4

(4)-Problem Areas
Compared to the national service covérage of sanitary household toilets of 71%., the'
province shows a higher coverage of 82% (including service coverage of on-going

projects).

The number of sanitary school toitets is very low to meet the seivice level standard of 50
© students per sanitary fnciiily. - At present, the ratio is an average of 158 students per -

© sanitary toilet.

 Public toilets at markets and busfjeepney terminals, although culturally acceptable, are
- improperly pséd and maintained resultiﬁg in unsanitary conditions.” In most cases, no -
- specific aﬁ*angcnients are made for the operation and maintenance and for the collection

of fees to cover such costs. Although it is considered as sanitary because of ifs strucluere,

majority of these facilities have unsanitary conditions.

Even if in some muhiéipali;ies a h.igh perceatage of s'_ah‘il.ary toilets is revealéd, problems -
arise from the unéalisfac_lory disposal of the effluent from the septic tanks, or the direct
' disc'harg'e of wastewater (o the local drains.= Generally, there is ;Iiule concern about the
unsatisfactory disposal of wastes once it is outside their dwelling units.. F;ractical_ly
almost all the houschalds dispose their wastés in the manner that poses risks :to public
health; | : | ' o

Sewerage Facitities

‘There are no existing sewerage facilities in the province _aparl'fréni Olongapo City (secured

. areaof SBMA). Most of the wastewaler from dwelling units with acceptable Facilitics finds

its way to opén drains and watercourses. These deficiencies are the major contributing

factors to the poor condition of the water environment in some areas of the province.
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EXISTING SECTOR ARRANGEMENTS AND INSTITUTIONAL CAPACITY
General

Much has happened in the sector sincg 1987 when the national master plan was initially pre-
pared. The water sﬁpply, sewerage and sanitation sector today is in a transition stage. The
Local Government Code (LGC) has essentially re-defined the role, relationship and linkages of
central, provincial, municipal and barangay institutions in the provision of basic. services,
including water aﬁd sanitation. The responsibility for water supply and sanitation functions
were lodged with various national agencies. - The new. direction mandates the LGUs to play a
larger role in planning and iinp!emcnting water supply and sanilation projects. This raises se-

rious institutional capacity and reseurce reallocation issues.

Chapter Five provides an overview of existing sector policies and arrangements as a basis for

formulating modifications dnd improvements. . It identifies current capacity building issues

‘which nced to be addressed in the early stages of master plan implementation.  Most

~ importantly, it assesses the impact of the present centratized delivery system at the local evels.

Sector Reforms-

“he GOP has set the future agenda for sectof refonn These iniliatives fo!lo'wed the completion

cof lhe Watc.r Supply Sector Reform Study and the Nauoml Urban Se“erdge ‘and Samt.mon :

Str.negy Smdy The GOP has endorsed the major recomme ndwuons of these sludms through the

followmg NPDA M;oluuons

{1) NEDA Resolution No. 4 (series of 1994): LGUS s, in the context of the LGC and related
decentralization efforts, now play'é lead cole in service delivery. The resolution allows
LGUs to implement all levels of water supply projects and redefines the roles of other
sector agencies. LWUA shall implement only financially viable Level 1t \Qatcr‘suphly
prbjecls in areas outside the MWSS jurisdiction. DILG's patticipation will C(}ﬁsiisl of
general administration and institution building, such as assistance to the 1.GUs in the for-
mation of Rural and/or Barangay Watcrworks and Sanitation Association and in the iden-
tification of water supply systeus. DPWH, m’ge!hér with DILG and DO, will ;)rovidr
technical assistance (within a period of ahout 2 years) to LGUs in the planning.

implementation and operation and maintenaice of water supply Jacilities.



(2) NEDA Resolution No. § reaffitms the principle of provision of sewerage and sanitation

services on the basis of willingness-to-pay. The resolution mandates the establishment of

a Central Project Support Office (CPSO) at LWUA to assist LGUs in the formulation,

prepasation and implementation of sewerage and sanitation projects.
5.3  Scctor Institutions
{1} Existing Institational Arrangements

In the beginaing of this chapter, it was noted that the sector is in transition. The LGC.
however, mandales major changes on seclor structure and performance in the future.
New Implementing Rules and Regulations (IRR) reflecting the new sector role of the
LGUs and national agencies are being prepared. Sector projects ace sttll led generally by
national ageacics, in coordination with LGUs. The fol!oWing discussion on institutional
arfangements thercfore preseats the starting point of the transition (i, the existing set-

Eup).

At (he central level, there .are' three (3) Iine'dcpartmcnts (DILG; DPWH and DOLD and §.
_l\'\:'o (2) govemmem owned and controlled corporations (LWUA :ind M WSS) reruponuible
- for planning and lmplememanon (refer 1o Figure $.3.1, Functional Rcl'monshlp) Other
(JOP dcmmnenls are concemed wnh xmcro planmng, mnoml resource alloeauon dc--
cnsmm as wdl as exercjse of nguhtory pouers for t'mff seumg and unwronmema!

pfOlLCll()n 'md :mnagemem issues,

At the provincial and municibal levels, there are central agency field 6ffices'(of DPWH
~ and DILG) and LGU ofﬁcés working in the sector. DOH field offices have since been
dct'ol\' cd and most of its resources are already under LGU supervision. W'itcr districty,
 RWSAs and BWSAS hwe been orgamzed to deal with the actual delivery of services.
Somo L GUS conlmuc to operate mumcnpal or provincial water and sanitation \ysteim
As the LGC is gradually put into operation, many of the responsibitities and resources
currently administered by central departments may be devolved to LGUs. P.rojecl nka-
nagentent of.ﬁces (PMOS, at the central level), ad hoc inter-agency commiitees and task

forces have been organized to address coordination issues.
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