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5.1

5.2

EXISTING SECTOR ARRANGEMENTS AND INSTITUTIONAL CAPACITY -

" General

Much has happened in the sector since 1987 when the national master plan was initially pre-
pared. The water supply, sewerage and sanitation sector is presently in a transition stage.

The Local Government Code of 1991 has re-defined the role, relationship and linkages of

central, provincial, municipat and barangay instilutions in the provision of basic services,

including water and sanitation. The responsibility for water supply and sanitation functions
were lodged with various national agencies. The new direction mandates the L.GUs to play a
larger role in planning and implementing water supply and sanitation projects. This raises se-

rious institutional capacily and resource reallocation issues. -

Chapter Five provides an overview of existing sectar policies and arcangements as a basis for
formulating: modifications and improvements. It identifies current capacity building issues -
which need to be addressed in the early stages of master plan implementation. Most

importantly, it assesses the impact of the present centralized delivery system at the local levels.

Sector Reforms

’_‘['h"e GOP has set the fu.turc‘age.r:sda for sector reform.” These initiatives foliowcd the -

- éompletion of the Water Supply Sector Reform Study and the National Urban Sewerage and
Sanitation Strategy_ Study. The GOP bas endorsed the major recommendations oif :lhcse f

: studies lhroﬁgﬁ the follo;wi:ng NEDA resolutions:

(1) NEDA Resolution No. 4 (serics of 1994): LGUs, in the context .of the LGC and retated
‘decentralization efforts, now play a lead role in service delivery. The resolution allows
 LGUs to implement all levels of waler suppfy projects and redefines lﬁe _ro.ies of olﬁer_
sector agencies. LWUA shall implement only ﬁnancﬁiall)"‘ viable Level Tt water ‘supply

- projects In areas outside the MWSS jurisdiction. - DILG’s paiﬁcibaﬁoﬁ will consist of )

- general administration and institution building, such as assistanc}c to the ‘LGUS in the for- |
malion of Rural andfor Barangay Waterworks and Sanitation Association and in the
identification of water supply systems. DPWH, together with DILG and DOH, will
provide technical assistance (within a period of about 2 years) 1o LGUs in the planning,

implementation and operation and maintenance of water supply facilities.



{2) NEDA Resolution No. 5 (series of 1994) provides that LGUs shall primarily be the
implementors of the sanitalion/sewerage programs wilh the national government
providing assistance to develop their capabilities. It reaffirms the principlc of provision %
of sewerage and sanitation services on the basis of consumer demand and
willingness-to-pay. The resolution also mandates the establishment of a Central Project
Suppoit Office (CPSO) at LWUA to assist LGUs in the formulation, preparation and im-

plementation of sewerage and sanitation projects.
53 Sector Institutions
(1) Existing Institutional Arrangenents

It was noted in the beginning of this chapler that the water supply, sanitation and
sewerage sector is in transition.  The Local Government Code however mandates majof
changes in-seclor structure and performance in the foture when full devolution takes
place. The lmpk:mentihg Rules and Regulations (JRR) reiﬂecling'lhe new sector role of
the L.GUs and nalional age_nc'ies are still being develbped at the time of the preparation of
this plan.” As such, sector projcc:é qré still led:generally By national agéncies :in co-.
. ordination with LGUs. The following discussion on institutional arrangements therefore

. presents the stdrling point of the transition (i.e., the existing set-up).

At the central level lhere are !hree (‘%) ling departmenls (D[LG DPWH and DOH) and i
: two (2) govemmcnl owned and conlrolled corporalrons (LWUA and MWSS) responssble ‘
for ptanmng and mxplcmcntahon {refer to Fsgure 53.4 i'uncuonal Relahonshtp) Other -
- GoP dcpartmenls are concemed with' macro-planmng, national resource alocation
decisions, as well as exercise of regulatory powers for tariff setting, and environmental

protection and management issues.

At the pr'ovirici;al faﬁd'mu'nicipal' levels, there are central agency field offices (of DPWH
“and DILG) and LGU offices working in the sector.  DOH field offices, however, have
sincé. been devolved and most ‘_of its resources are already under LGU super#ision.
DPWH has also devolved to the 1.GUs some of its functions, specificatly the instaliation
and maintenance of locally-funded water supply projects. Water Districts, RWSAs and

BWSAs have been organized to deal with the actual delivery of services. Seme LGUs

continue to operate municipal or provincial water and sanitation systems. As the LGC is

gradually put into operation, many of the responsibilities and resources currently admi.
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nistered by central departments may be devolved to 1.GUs. Project management officcs

(PMOs, at the central level), ad hoc inter-agency comniillees and task forces have been

organized to address coordination issues.

There are many water and sanitation activities oulside the government realm. The private
sector, NGOs and community-based organizations (CBOs), out of necessity, are

rehabilitating pubticly-installed, non-operating facilities or constructing new oncs.

The current major institutional issucs are those of management of the transition process and
of re-cstablishing leadership in the sector most especially at the local tevel. Major resource
realignments and capacity building initiatives are necded. The new set of implementing

rules and regulations is being formulated during the preparation of this plan.
(2) Sector Finance

" The watér sector reform study reports that in ordet to increase nationwide water supply
coverage:!o about 87% by 1998, new investments of about P39.3 biltion will be needed.
Of this, only P12.3 billion has been secured, i.e., carried over from ekistipg projects. In .
:'addilion, the level of public investment in w';ilér supply has declined in real terms in g
recent years. ‘During the p'eri'od l988'thréugh 1992, R17.268 billion was allocated of
whlch only P10.453 B was dlsbursed Despite the dechmng teend in mveslments lhe
water sector fund uulnzauon rate is only 60.5% - md:caung serious msnmuom] plannmg
and impleméntation capac:ty issues. Thc delay in the msltlullonal response to the pol:cy_

I : . ;

i . . shifts has mvanably contnbaled iolhls declmem acuwly level.

If the new amangements are to flourish, the issue of LGU access to extemal sources of

capital de\}elopment funds (backed by GOP guaraniees) needs (o be addressed.
54 Sector Agencics at the National Level
" (1) Department of the Intrior and Local Government (DILG)

" Responsibility: The Depattment has the mandate of strengthening local capacity for deli-

“very of basic services, including water and sanitation. Tt is responsible for providing

wlr.\w'

general administration and institution-building support to LGUs including assistance in

the formation and training of BWSAs; coordination of master plan preparation; sourcing
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of external funds; formulation and installation of sector management systems, including
O&M and BWSA financial management systems. Ultimately, DILG is'gcarcd to provide
a range of support activities to develop the capability of LGUs to provide, manage,
operate and maintain water supply projects either directly or through comn{unity-bascd

organizations, like BWSAs.

Curreint Activities: On a transitory basis, interagency provincial and municipal water
task forces have been established in some provinces. These task forces (TFs) are the
current sector entry point of DILG. Through the TFs, barangays needing improved water
supply and households needing sanitalion imbroVemcnls are identified and organizations
are forined. Training activities are also done with the TFs. Conferences are held
regularly to assess pérformance and review sector experiences. Training generally

follows the cascade approach from the national up to the barangay level.

Resources: The PMO for Water Supply and Sanitation is established under the Assistant

-Seéretary for Plans and Programs. About sixty (60) staff members comprisc the PMO. It

has four (4) operating  divisions (Admlms{rauon Finance and Procurenient; iject

Planning; and Field Operations). Its Work Program is integrated with the DILG Annual

Plan of Implementation. Like other line Dcparlmems DILG's annual budgtt allocation

: goes through the general appropriations review and approval process in Congress wh:ch

usually requlres a one-year lead time. Action officers are a551gned for every. active
provmce ‘Monitoring and evaluation of pro_;ect lmplemeniauon are ‘done by the
provmc&ai dlrec(or and mumclpal local govemmem opcrauon officer (MLGOO) ‘Funds.

for sector trammg and BWSA forma!xon are: channeled lhrough the regional and

- provineial DILG offices.

(2) Local Water Utilities Administeation (LWUA)

Responsibitity: LWUA is a specialized Iendmg institution m'mdated to promote and'
oversee the development of provincial water utitities based on' fi nancial viability of
projects. Most water utilities were under the LGUs until 1973, when soine 1L.GUs opted
to waive their control over the utility and otganize water districts (WDs) to qualify under
the LWUA program. In 1987, LWUA responsibilities were expanded to include
assistance to Level 11 Rural Waterworks and Sanitation Associations (RWSAs). The

provision of Level Il and I sérvice and of wastewater disposal systems in communities

- outside Metropolitan Manila are largely coordinated through the LWUA. The WDs cur

5-5



rently serve about 1843 M consumers in about 703 cities and municipalities. NEDA
Resolution No. 4 directs LWUA to focus on its developfnenl banking role and to finance
only viable WDs. Since its establishment in 1972, LWUA has formed 544 WDs {486 of
which have availed of loans totaling B 4.0 B). It has completed over 880 water supply

projects.

Activities: LWUA has since deire'IOped a wide array of support services for wD

developmem.

Institutional development services for WDs and RWSASs include: formation, management
advisory services, training programs, management audits and operations reviews,

installation of uniform commercial practices systems; information and marketing support.

Financial services include: economic and financial analysis, tariff analysis and fund

sourcing. Various types of loans are available to finance the construction of water sys-
tenmis; reactivation of _ndn-operating systems, rehabilitation and expansion of facitities;
and training. Special loans finance watershed managemeni projects; construclion of
administration buildings; purchase of service vehicles, communication and computet fa-
cilities; restoration of fac:lmcs damaged by calamitics; initial or emergency operatmnal

needs., Commod:ly loans suppott geneiation of additional service connections.

: 'lechmcal semc«,s LWUA oversees the planmng, design, constructlon and conlrol of

: quahty ‘standards to nnpm\e lhe waler system facilities of WDs and RWSAs. LWUA

formulates umform clandards for dee:gn materials and construction to lower pro;ect .'

Gosts and drssemmatt_as periodic water supply industry performance indicators.

LWUA consulls with interested LGUs on the formation of WDs and RWSAs. Public
hearings are held prior to the formation of WDs and tariff adjustments, Where tariff
" increases are’ not accepted, improvement projects are either reviewed or shelved
~ altogether. “LWUA fco!lgborates with LGUs and consumers on all phases of WD

improveiment programs especially during the construction of water supply facilities.

Resources: LWUA maintains and ficlds a pool of management advisors, trainers,
engineers and other professionals to give WDs and RWSAs proper guidance in their
operalion and administration. In addition, the Central Sewerage and Sanifation Program
Support Office (CPSO). was recently established at LWUA to codrdinalc the
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implementation of sewerage and sanitation projects at the national level and to assist
LGUs and WDs plan and manage sewerage and sanitation projecis and programs at the

local level.

LWUA training prograns embrace efforts directed at the training and education necds of
those who manage and operate water supply systemns and those who provide assistance

from the national fevel so that the water systems will succeed. Traininig for the water

‘districts comprise about 20 téchnical and 20 management courses while in-house courscs

such as cadetship training for fresh engineering graduates, management advisors, and

supervisors courses on construction project managcment, and computer education.

(3) Department of Public Works and Highways (DPWH)

Responsibility: The Department is fesponsible for the construction and major

repair/rehabilitation of rural water supply systems (Level f} and for the planning and i

execution of sewerage projects in some cities and larger poblaciones in the country with

participation of LGUs.

Activities: The actual construction of the projecls are done lhtough‘ contract or force
account by the regional and district offices of the Department or oltier designated
agenc;es under supemsxon of the PMO and in accordance with approvcd work programs.
“The followmg describes the currem project pTannmg and programmmg prou‘:ss for water

supply pro;ecls Thc cenlral ofﬁce advises reg:onal office 1lﬂt l'undmg will be avaulablc

~ and requests for proposals for a spemfled number of projects The regionat ‘office

allocates the total number of pro;ects among the dlsmc{ offices and direcis preparation of
a Program of Work (PoW) with a listing of sites. A draft PoW is submitted to the PPDO
for comments. In most instances, this is reviewed by the Provincial Board: PPDO
endorses the PoW to the DPWH Regional Office. The PoW is sent to the PMO-RWS at
the central office which authorizes the release of budget allotment. DEOQ is nmu:' cleated |

to start construction. Reporting is done based on accomplishments.

Resources: The PMO for Rural Water Supp'ly was established in 1981 (Ministry Order
14) io "manage and direct the planning, design, constiuction, organization and

maintenance of foreign-assisted rural water supply projects” of the Department. Tt con-

. sists of a 44 technical and 26 admin_istrati\'e staff (r'egular).' In addition, as the loan pro-

ject packages nmay require, project staff are recruited on contract. At the field level, the
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Department maintains about 92 District Engineering Offices. Most of the DEOs are

staffed wilh a water engineer, drilling crews and equipnient. In some DEOs, staff have

been assigned to oversee BWSA formation and training activities.

(4) Department of Health (DOH)

Responsibility: The Department is the principal health policy-making and implementing
agency. Its main function is to develop and iimplement sanitation programs nationwide
and administer health education aimed at reducing morbidity due to, among others,
waterborne and sanitation related itlnesses specifically diarrhea diseases which ranked
second leading cavse of morbidily among the population in the past years. Its role in the
wales supply program is in the promotion of safe water supplies through water quality

surveillance.

Activities: . A major program of DOH (Environmental Health Service) is the
improvement of the environmental sanitation conditions to make it more conducive to

© promotion and maintenance of the health of the people. - The priority progtam
components inclade water supply and sanitation (water reatment and disinfection,
quality monitoring and surveillance), excreta and sewage disposal, wastewater collection o %
and disposal. DOH ‘also implenients Water for Life project which calls for spring
de\elopmenl for use in Level I systems and for organizing BWSAS ‘DOH is also
responsible {or lhe provision of sanitation facilities in rural areas. ' -
Operaung budgets come from gcneral approprlauons in’the natmnal budgei Capftai
expenduure funds to support construcuon of excrela and waste d1sposal systems come
“from ‘project funds.. Under the er;l Water Supply, Sewerage and Sanitation Sector
Project, DOH administered a project subsidy of £105.00 (cost of the bow!) per toilet, Si-
‘milar artangemenls are ongoing with the IBRD-assisted FW4SP. 'In addition, it
supervises the constructibn_of public school (oitets and sullage removal units and the

distribution of household toilet bowls.

Resources: ' The health care system is delivered through five organizational levels:

Central headquarters; Regional Health Offices and general and special hospitals; Provin-

cial Health Offices, including provincial and district hospitals; Municipal Health O'ﬁ'icas; ‘
and, Rural'Heallh'Unils.’Barangay' Health Stations. ks unique stiucture enables the g

l)cpaﬂment to reach UP'lo the barangay level through its grassroots network of barangay
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(5) O_(hef Natioﬁalegehclies

health workers and volunteers. DOH manages rcgionél and provinciat laboratories with
techaicians who carry out water quality tests. It should be noted that a substantial scg-
ment of its institutional structure (from the provincial level downwards) has been de-

volved and is now supervised by the respective LGU.

Through its far-reaching network, DOH conducts health education campaigas which
focus on women and children health in rural communities. The pr0gralh is supported by
centrally-produced ihfonﬁalion, education and communication materials. Enrichment of
hygicne education lesson plans for the school curricula is undertaken by DECS and
DOH. ' Together with UNICEF, CIDA and other bilateral ageuncies, DOH has produ;ed
and distributed IEC materials with key messages on water supply, sanitation .an‘d hygiene

behavior.

DOH providés training focused on skills development of its health workers, volunteers
and community artisans. Iis training programs are either conducted by in-house staff or
commmissioned through non-government organizations {NGOs). Provincial and disirict

sanitary engineers and inspectors arc trained on skilis development and planning.

- Chemists and laboratory technicians are irained on tools and techniques to support on-

going drinking water qualily - programs. BWSAs afc instructed, among:mhers, on

prdteclion and disinfettion of water supply sources, conslru'cli'ng and maintaining toilets.

. Other national agencies provide ‘macro-planning, funding and stpport, ‘and :regilatory

 guidetines for the water supply and sanitation sector,

- The National Economic and Development Authority (NE'DA),_ as the central planning

office, ensures that all agency plans and programs are consistent with national priorities
'in the Mediwm-Term Public Investment Program and- the Prioqil)f Sub-Sector Adivitfv
Layout. Bxternal granis and loan proposals are revicwed and dppro'\'eii al NEDA' It also
coordinates the establishment of a system for national sector master i)lanning and the

monitoring system (with D1LG).

The Department of Finance (DOF) is responsible for the generation and wmanagement of

* the financial resources of the government. It reviews and approves all public sector debt;



oversces the fiscal soundness of public investments based on cquity, cost recovery and

cconomic growth, and sets the fiscal deficit of major goveminent corporations, as part of '

the public sector borrowing program.

The Departiment of Budgel and Management (DBM) plans the budget allecations for the
government agencies, including capital and operaling expenditures, equity infusion to
public corporations, grants and subsidies for Congressional approval. DBM also ensures

that budget releases conform with approved plans and programs.

The Department of Enviconment and Naturél Resoiirces (DENR) formulates and enforces

policies and guidelines for environmental protection and pollution conirol. It is respon-

sible for watershed protection and water resources management. It checks compliance of

major projects with environmental guidelines. DENR works with all environmental

management agencies and special regulatory bodies.

. The Department of Education, Cullure and Sports (DECS}) implements hygiene education :

- programs through schools using the Teacher-Child-Parent {TCP) approach. Health and
| sanitation messages are integrated in the curricula and speciat activities are designed to
“make the parents and other family members learn and put them into practice. - The
: p'rogfam is supﬁlemented By a wide range of leaming materials (workbooks) while proto-
types of safe wéte_r sources and water-sealed toilets are set up in schools. DECS assists
in the GOP school toilet building project by idenlifying piiorily schools and oy

' supportmg DOH s mlegrated health mformauon, educanon and : commumcalwn

'- fcampaagn usmg the formal and non- formal educatmnal system.

The National Water Resources Board (NWRB) coordinates the overall policy framewaork
‘for water resources development and management, NWRB was created 1o guide an
orderly and scientific development of all water resources in the Philippines consistent

with the principles of oplimum utilization, conservation and proteclion to meet prosent

~ and future needs. NWRB also deals with water ﬁghté issies. NEDA Board Resolution -

. No. 4 strengthens the NWRB by increasing its control over the private extraction of

- groundwaler.

The Metropolitan Waterworks and Sewerage System (MWSS) provides for the potable

water supply and sewerage needs of Melropolitan Manifa and its contiguous areas.
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5.5

Sector Agencies at the Local Level
(1} Provincial Level.

Under Sec. 17 of the Local Goveriment Code, the LGU is responsible for the sector
- functions including: defivery of health services and infrastructure facilities intended to
service the needs of the province, such as inter-municipal waterworks, drainage and

sewerage, among others. -

1) The Provincial Planning and Development Office’ (PPDO) is primarily tasked to
formutate an integrated economic, social, physical and other development plans and
policies for review and consideration of the Provincial Developnent Council. To
evolve plans and programs necessary for. implementation, the Office conducts
continuing studies, rescarches, and training programs. It also coordinates all sector
plans and studics undertaken by the different function groups or agencies, and
monitors and evaluates the implementaticn of the programs, projects and hc;ivilies in

. the province.

Under the existing organizational set-lip. tlﬂefP:PDO_ is combos_ed of 29 regular
~ personne! assigned in five (5) divisions, naxnely'  Plans  and PrograniS'
Research/Evaluation and Stausucs Specral Pro;ec(s, Fnlerpnsc Dwelopmenl and
Admlmslralwc (refer to Plgure 55.1, Supportmg Report). '
 In 1982, the PPDO formed the Provincial Water Tatk Force (PWTF) to coordinate
‘the implementation of USAID-funded - Barangay Water Program’ (BWP) :in:_ the
province which aimed at constructing levels T and T water supply projects. At the
“termination of the BWP in 1987, PPDO rclained the lask force to continue

functioning. However, it is presently not very active doing its assigned tasks.

Under the 20% development fund, a certain amount is allotted to the :sectofr based on
‘the prioritized lists subinitted to and approved by the Provincial ﬁeirclopmem
Council and in coordination with the PEO. The list includes the requests coming
from different barangays and NGOs. As a matter of policy, the recipient barangay is
required to put up a counterpart contribution for the proposed project, either in cash,

materials or labor.



2)

3)

: economlcal health- related pmJects and activities in the province. It formuia:es '

i delwery of bas:c serwces and the prowsmn of adequate fac:hile,s relauve lo health’ :

‘The Praovincial Enginéer's Office (PEO) is mandated to underiake, among others, the

construction, maintenance, improvement and repair of provincial roads, bridges and
other public works. It also provides engineering services such as investigation and
survey, engineering designs, feasibility studies and project management to other
government offices. It exercises technical supervision on all engineering offices of

the component municipatities. Presently, PEQ mainlains one (1) drilling rig.

“Under its existing structure, the PEO has six (65 divisions consisting of 198 r'egtﬂér

personnel (refer (o'Figure 5.52, Supporling Report). Distsibution of personnel by

division is as lollows:

Administralive 12 -
Construction _ 10
Maintenance _ 110
Plans and Design =~ 10
Materials & Qualily Control 7
Equipment ' . 49
“Total . 198

The Provincial 'H.ealth Ofﬁce (PHO) carries ' oul all'effécienl effective and

: gurdelmes for pmgram lmplemenlauon and olher mles and regulation 6 ensure the

.servxces _ S ;

Some of its impact programs includes maternal and child health, control of diarrheal

disease, T8, lepmsy and malaria, “Sangkap Pinoy”. programs, family planning,

‘_ expanded inununization, nutrition, “'lhblg, Kubeta, Oresol (TKO)” and 1mpm\ ement

of heallh facititics and eqmpmenls

~ Its present organizational set-up is composed of 93 personnel distributed into three

'(3) services -- Public Health, Hospital and Administrative. (refer to Figure 5.5.3,

Supporting Report). A Planning Unit is exisling under the Office of the Provincial
Health Officer. Operation of the provincial and different district hospitals is also
under the Helath Officer.



To assist in its programs mplementation, the PHO has formed the Provincial Council
for Health Concern with members coming from different sectors including the
private and NGOs. Recently, PHO implemenicd a project on Environmental
Sanitation by constructing six (6) public school toilets and 12 level I water supply

facilities. This program is in conjunction with DOH’s “Water for Life” program.
(2) Municipal and Barangay Level

The municipality, consisting of a group of barangays, serves primarily as a general
purpose to the govemment for the coordination and delivery of basic services and
effective governance of the inhabitants within each territorical jurisdiction. The
barangay, on the other hand, is the basic political unit and serves as a primary pldnning
and implementing unit of government policies, plans, programs, projects and activities in
the comnwnity. It serves as forum wherein the collective views of the people may be
- expressed, crystaltized and considered, and whe.re'dispules may be amicably settied, The

barangay inanages the services and facitities related to the delivery of basic services. -

l) Mumcrpal Planmng and D\,velopment Office (MPDO) _
Mandate: The Municipa} Planning and Development  Office IS mandated to
coordinate the formulation and implenentation of atl development plans, policies and
programs in the mlimicipalily.. It sets down an integrated eConomic, sdci.al, physical,
and other déveldpmenl plans and policies for consiﬂgralioﬁ of :lhé local gdve;rn:m'em
'(:ounéil It like\viée ‘cOnduéls:contuirliﬁg 'stl._ldi‘es reséarcﬁc-s and lrainillg prograins
necessary to evolve plans and pmgrams for lmplemenlatlon Il.:also‘ nionitors and

" evaluate the implementation of the dif] feren! development programs and pro;ects in

“accordance with the approved development plan.

~ Aclivities: The _regu!ar activities of MPDOs incl.ude:i Preparation of the municipal

- comprehensive plans and’ other deVe.lopment planning do&uinénts for ' the

~consideration of the local developmerit ‘council; Analyze the income “and
expenditures patterns, and formulate and recommend fiscal plans and policies for
consideration with the finance committee of the local govemment uait concemned,
Promote poeple participation in the dcwelopmenl planning within the L.GU; l*xercnse

supervision and conleol over the secretariat of the local development council.



2)

3

Resources: The Municipal Planning and Development Office typically consists of
following personnel: Municipal Planning and Development Officer as head of office;

Projeci Development Officer; Statistician; Draftsman and Zoning Inspector.

Municipal Fngineer's Gffice {(MEQO)

Mandate: The MEO is responsible for the administration, coordination; supervision
of all construction, maintenance, improvement and repair of roads, bridges, and other
engineering and public works in the municipality. Tt likewise initiates, reviews and
recommend changes in policieé and objectives, plans and programs, lechniques and
procedures and practices in the infrastructure development and pﬁblicworks in
general of the LGU.

Activities; The MEQ provide engineering services to the. LGU, including
investigation and ‘survey, engineering designs, feasibility studies and project

management. |

Resources: The MEQ is typically compdSEd of the Municipal Engineer, who prepares
engineering plans, 'specif_ichtions and designs; draftsman who drafts simple
infrastructure plan; and a staff who maintains equipment and materials belonging to

the municipality.

Bamngay Councils (BCs)

' The Barangay Councils p:royid'e among other‘p(‘}li‘cy. directions, priorilies of the

- barangay towards the enhancement of the general welfare’ of its constituents.

)

 Speciffically, the Baréngay Development Councii is 'primarily responsiblé in the

formulation of a Barangay Development Plan embaodying therein the identified needs
and prioritics in terms of programs, projects to be funded by their 20% Development

Fund and for possible fund sourcing.

Rural Health Units/Barangay Health Stations (RHU/BHS) -

RHUs are under the supervision of the Municipél Health Officer. In 1995, there

weré 94 barangay health stations and 27 cural health units where a variety of medical
services like, medical application, bandaging and inoculations are adnuinistered vnder

the ditection of Rural Health Officer.
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(3) Field Offices of Central Sector Agencies

)

2)

DPWH District Engineering Office (DEO)

Mandate: The DEO adminislers, coordinates and supervises the planning, execution
and management of public works and highways projects and activities in the district.
1t undertakes public works by administration or by contract. It is the approving body

of all public infrastructure projects including work programs, plans, specifications,

~estimates and others. 1t alsa conducts public bidding.

Resources: The DEO of Abra consists of six (6) sections with 76 regular and
contractual personnel. The sections are: Planning and Design, Construction,

Maintenance Finance. and Administrative. It also maintains one (1) drilling rig.

Local Development Couricil/Provincial Development Council (LDC/PDC)

The main function of the LDC is to formulate long-lerm, medium-term and annual

: socic-economic development plans and policies; annual public investment programs;

appraisc and prioritize socio-econoic development programs and projecls; promote

the inflow and direction of privale investment capital; coordinate, monitor and

evaluate the implementation of the development programs and projects.

The PDC is headed by the Governor. Jt is composed of all m'ayors of coinponent
‘ mumclpahlles chairman of the commlltee on appropnal:on of the Smggumang
:; Panlala\wgan, the Congressman and reprbsentaiwes of NGO'S operatmg in ihe

' provmce

(4) Water Districts (WDs)

A water district is a local government corporation formed pursuant to: Presidential

Decree No. 198, organized for the purpose of serving the water supply requirements of

the residents within its franchise area. ‘Fechnical and financial assistance (loans) are

provided by LWUA to the water districls. LWUA also exercises regulatory fu_nclibns

vis a vis the districts.

A water district, to be self-sufficient, is operated in a business-like manner (0 gencrate

enough revenues from its water sales. The income is used to meet operational expenses,

debt service_ and reasonable reserves for contingencies.
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- (6)

At present, there are three (3) water districts crganized in the province. These arc
Bangued, Dolores and Lagangilang. Dolores WD, however, is not fully operational yet

and the municipal éovemmem bas to provide subsidics to maintain ils operation .
Rural Waterworks and Sanitation Associations (RWSAs)

RWSAs are organized by beneficiaries to facilitate pérlicipation’ in the planning,
construction, operations, maintenance and management of water and sanitation projects.
The RWSA operates and maintains the community water supply system. The members
contribute at least 10% of the project cost as local equity and pay a monthly service fee
sufficient to operate, maintain and amortize the project. Most RWSAs provide Level |

or NI service.
Presently, there are no operational RWSAs in the province.

Barangay Waterworks and Sanitation Association (BWSAs)

Repubtic'Acl 6’”6 has mandated the construction of at least one Level | {point source)

water supply system in every bérangay and the formation of a Barangay Waterwbrks_ and
Sanitation Association (BWSA) fo operate and maintain the syslemfs Membershili in

lhe BWSA is voluntary m nature and a (ypacal aqsoc:auon shouid have: at least 50

; members (households). Its goal is to :mprove the heaIth and eccmomtc well -being of its

. members by tmprovmg access to safe and polablc waler for domesuc use ata nasonable

: cosl It is a non-stock cooperauve Wthh manages and owns the water supply f"iCl]lly :

“constructed through their own resources or with extemal capital development assistance.

‘The association is mandated 1} 0 operate, manage and own the water supply facility; 2)

“to mobilize the members' resources (financial contributions to the cooperative fund) for

. .‘thie construction, operation and maintenance of the system.

“The organizatiohal structure of the BWSA consists of 1) General assembly of members;

2); Board of directors; 3) Election committee; 4) Education and training commiltee; 5)

Audit and supervisory committee and 6) Management staff.-

To organize a BWSA, a communily meeting is convened and the barangay leaders are

informed that the barangay has been selected by the LGU for possible water supply
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56

(1)

assistance. This is usually preceded by a resolution from the barangay requesting for the
assistance. A structurat survey is conducted to determine whether the barangay meets the
criteria for assistance. The survey also forms the basis of the feasibility study. The LGU
then prepares a preliminary engineering report and fedsibility study which is presented to
the barangay for approval. Upon acceplance by the people, the 1.GU submits the annual

implementation plan (AIP), together with the FS for funding allocation.

Upon approval of the AIP, the application to organize a BWSA is filed with the PPDO
who forwards the application to the Director of the Coopcralive Development Authority,
and the BWSA is forrived.

At present, there is only one BWSA known to be operating level 11 water supply S}'Stem.

This BWSA is located in Bagcagan. There are no recent inventorics and surveys that

_ may provide information as to the actual mmlbcr of BWSAs formed, register¢d and that ;

_are operationat in the province.

) Othgrs (including the private sector and NGOs) .

“Rang-ay ti Absa Foundation” is a local NGO. which implements water and
environmental health-related projects in the province.: It has reCeﬁtly provide.d deep wells
in selected rural barangys.' These projééts were done with the participation of the

community.

1P.rojcc;t Manageﬁwpt'Pn;)licieszciiv_ities'at‘: the Local Level -

Present trends show that there are no definite policies being obscrved in undertaking sector

projects at the provincial and municipal levels. The following activities are currently being

'fo!lov.fed in the province.

Project identification and priorily setting

Although a set of criteria has been cslabli#héd'in idenlifying' andg brioritizing sector
projects, it is normally nol being followed.” Project selection is mostly the prerogative of
the local chief executives (governor or mayor) although initial screcning is done by the
planning officer (PPDO/MPDO) based mainly on proposals submitted by projecl

proponents.
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(2) Project preparation and planning

Feasibility studies are usually undentaken by the planning officer of local government
units although some suggestions are surfacing as to the possibility of tapping the secvices
of other units that are more capable of doing the studies as well as the assistance of local
NGOs. Detaited designs are undertaken by the provincial or municipal engineering

office.
(3) Communily mobilization

The provincial/municipal planning office are required to conduct community consultation
prior to the implementation of project. However, there is no definite approach as (o this
activity that is being observed by the planning staff.  As such, the PPDO is

recommending to tap the assistance of local NGOs in commurity mobilization. -
- (4) Procuremenl of goods and services and bid d'o_c'ument preparation

The PPDO and MPDO aré responsible for the procurement of goods and services and the
corresponding biddings‘ They are being assisted by the provincial/municipat engineering §

of] fice.

| (5) _Pr'ojécl' implementation
The 'valincia! :Erigiheeri.ng" Ofl:"ici; (PEO) arid/._or; the ':Munic'i.pal ﬁnginéeri:fg Ofﬁbe-
(MEO) take charge of project imple“ménmlion, i.e. construction of infrastructure facilities

inctuding drilling.
(6) Operalion and maintenance

‘ OnCG co'm;pleicd, the project is tumned ovei to the local residents through a community
. 6rg’anizalion5(mo".s{!'y 'RiVSAs). Rehabilitation of facilities is being initiated by the '
- community and is referced to the provincial or municipal enginéering office. Sourcing of
spare parts needed for the rehabilitation, repair or maintenance is also the responsibility
| of the RWSA. Since cost-recovery is the policy on sector projects, the RWSA sees to it @

that membership fees are collected from the users to be used for future needs.



(7) Monitoring and evaluation

The PPDO and MPDO usually undeitake the monilorihg and evaluation of projecis being
implemented. For water supply projects, waterquality tésting is done periodically by the
PHO.

(8) Financing

Budget altocation passes through the local development councils (PDCSIMPDS} which

approve funds for the implementation of projects.
External Support Agencies Active in the Sector
(1) Muliilateral Agéncies

The World Bank (IBRD) currently supports the First Water Supply, Séw;rrage and .
Sanitation Sector Pioject or FW4SP {Loan 3242PH). This project pfdvides capital funds :
(US$ 58.0 M) for rural water snpply in Luzon provinceé and sanitation naliomﬁdc based
“on completed provincial master plans The project concept calls for a commumty -based
apprfoach through BWSAs. The project is due to close in i995 and preparahons for a
successor project, with DILG as 1mplementmg agency, will be slartcd shorily In
addition, the Bank is preparing two ncw loans for LWUA mmplementahon - lhe Urban
-".Water Supply Project and the Urban Scwerage and Samtanon Prq;ecl Through its
:vanous trust fund facilities, the Bank has arranged for various technical asgnslaﬂccf grants

- and other support activities.

The Asian Development Bank (ADB) supports the Second Island .Pr‘ovinces Projeet
( 1052-PHI-SF). The projec'l provides US$24.0 M (loan) to a counterpart budget of Pesos '
202.45 M. A small technical assistance component has been allocated for well drilling :
training, water quality and installation of pumps. This DWPH-exetuied project was:
effective through l994. Both of the istand provinces pfojec'ls focus on'le'chﬁology and
-the physical insiallaiion of facilities. A follow-on third "islands project” is under
discussion. ADB is also supporting the LWUA Municipal Water Supply Project which
includes a technical assistance grant for institution building activities at LWUA and the

eight (8) participating WDs.



The United Natiohs Development Progriamme (UNDP), through its Danish Trust Fond

facilities, has actively supported the preparation of provincial master plans. In addition, its

Institution Building through Decentralized Implementation of Conuninity-Managed Water
and Sanitation Projects, is assisting DILG-PMO in developing models and approaches for
community-based water and sanitation in selected pilot areas. The project bears a strong po-
verty alleviation focus. UNDP is also in the final stages of a country project to assist GOP in

s!reng;h¢nin g the grouridwater databank in the country through a US$ 682,500 grant.

The United  Nations Children's Fund' (UNICEF) supports the sector through the
Phiiippines Plan of Action for Childrei. ‘Apart from hardware support in priority project
sites, UNICEF assists NEDA in updating of the aational master plan. UNICEF works
through the inter-agency commitlee on environmental health and through NGOs. With
the World Health Organization (WHOQ), UNICEF is assisting in the preparation of
information, education and _communicalio'n {IEC) mate'rials'a_nd in strengthening the

 sector monitoring systeny.
"~ (2) Bilateral Agencies

The Japan International Cooperation Agcncy (JICA) gﬁt:ends; technical coojpciaiion inthe ‘%
basic design sludy fof the Rural Environmema} Sa'nilaiion Projeét {Phase ]li) T his
. project, 16 be Jomlly mlplemented by DPWH and DOH envisages the construction of
Le\el [ and Il water syslems and school lmlet facahtles in rural ateas of ten (10}
1 ‘provmccs lhrough grams Wlth DPWH, rural watu supply systems are bemg conslmcled
at the evacuauon centers for the Pmambo refugees JICA also supporls the groundwater
* development study i in Cavite provmct, (wnth LWUA) and the institutional dcv;.lopmeni _
activities at MWSS, JICA is prowdmg the services of the Study Team preparing

+ provincial sector plans in nine (9) provinces.

Thé Overseas Economic Cooperation Fund (OECF) is financing the RWS IV Project through
- 1995. It provides a loan of up to Yen 5.08 B l.o covnterpart funds of Pesos 400 M. It envi-
"~ sages construction/rehabilitation of Level I systems, construction of workshop buildings and
pr&tlfeinent of various equipmem.' OFECF is suppotting the Provincial Cities Water Supply
Project of LWUA and the Angat Water Supply Oplimization Project of MWSS.

“The Australian Intemational Development Assistanice Bureain (AIDAB) is supporting the
Central Visayas Water and Sanilation Project through a A$ 14.65M grant. The project is
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5.8.1

5.8.2

5.8.3

implemented by the LGUs and the regional development council. Project components
include: planning and mionitering information systems; infrastructure planning and rehabilita-
tion; and institution building with an emphasis on community management based on expedien-
ces {rom other AIDAB-funded projects. The Project has been extended through 1997.

Current Coramunity I)e\'clopmént and Training Approaches

Comunity Development

Community ‘development activities of the province ar¢ done primarily by the Provincial
Planning and Development Office (PPDO). The PPDO is composed of 29 regular personnel,
of which 11 technical staff perfonm various community works, These staff assist
communitics to identify their needs and problems, and consequently propose suitable and
viable projects lo be implemented in the community. The PPDO also coordinate with

different financial institutions to seek financial assistance for the proposed projects.

Human Resources Development & Training

"There are very few sector-related training programs organized by the prov'ince The training

-courses being conducted are on gencral management and administrative malters. The

provmce acknowledges the need for improving the capablhues of its staff and those of the

munlupal govemmenls Al present, however staff training in the pmvmce is done on an ad

hoe basis. Each of the provmcnal offices are responsible to train their stafl‘ Mosl of the

:lrammg courses previously attended by the staff were orgamzed by lhe. n,gloml agencms and

project offices.’ Trammg matcnals and olher resoun,es are thus scalterpd among vanousr

| provmcra] units and project of l"ces

The National Manpowes and Youth Council (NMYC) has a training center in the province
although major courses being offered are on practical electricity and carpentry. Three other
training institutions- ASAT, ASIST and DWCB, also exist in the prownu:. but they have yet

to offer courses relevant to the sector,
Sanitation/Hygiene Education -

The health/hygiene education program of the PHO, focuses mainly on disease prevention. In
imptememing the health education program on sanilation, the PHO employs various means in '
disseminating information to different communities. Various modes are used, including
radio, Iocai newspapers and public fora. Health cducational materials from the DOH

mns:simg of posters, steeamers, conics and stickers are used.



59  Existing Sector Menitoring

(1) National Level

“The primary sources of sector data are the field office and staff of DPWH, DOH, LWUA,
'MWSS and NSO. Other agencies, inc’:ludi'ng NEDA and LGUs, use data from these agen-
cies. Eachof {hcsc'agericics fun its own project (or activity) monitoring systems largely
based on rc_:quiréd reports of its field offices. Current reporting requirements focus on
“physical accomplishments and capital expenditures: One serious shortcoming is the

- assumplion that all constructed facilities are functioning and in use. .

Apai: from'regular projeél monitoring, instructions afe_ issued to conduct inventories of
fa(:i_litiés (with actual status). The last completed inventory was done in 1990. These
surveys are done in conjunction with sector or area pianni_ng studies.” Only the NSO.
'~ gathers and assesses information nationwide on a regular basis as part of its Census on
Population and Housing (CPH). The CPH “long form" is administered on 10% of the
households once every ten years. NSO plans to increase the CPH "short form” frequency
(o every fivé years. Water and sanitation is not included in the short form. :

" There is wide dissatisfaction among implementors themselves over the existing
monitoring System. Moniloring report preparation is seen as a nuisance to performing B
one's job, and is thus haphazardly done. This leads to the problem of reliability of
information coming from the field. There is a need to establish a system which is
perceived as havfng a direct link to pétfoimaﬁce, similar lb project-based nloniﬁoring. .

{2) Locat Level

Monitoring of sector activities and overall performance is nol undertaken in the
province. What is being done is project monitoring only all'hough there is no formal
monitoring system being developed for this purpose. The PPDO and PEO are assigned to
undertake monitoring of projects but only Level I water system are considered. The
'mo'nitoring system of the PPDO is primarily concermed w:lh the procurement and
detivery of inpuls, and adherence to work schedule. Thus, the:nu_m_ber of hand pumps
deli‘vercc‘i and instajiléd'in a baran'gay,':and' its status (functional or no:_:-funcliox_ial) ‘
normally appear in the monitoring and evaluation form of waterworks projects.

.‘T_he monitoring scheme being practiced in the province is designed to find out if the :
objectives of the project was achieved and if implementation schedules were followed.-

The scheme also requires to institutionalize teporting system relalive to the project’s @
progress and accomplishments. Feedback and comments on the proposed and completed

projects are also gathered. L
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6. PAST FINANCIAL PERFORMANCE IN WATER SUPPLY AND SANITATION |

6.1 General
Locally funded programs and projects for the water supply and sanitation scctor have been
devolved from central government agencies to LGUs since 1992 according to the Local
Government Code of 199§ and NEDA Boatd Resolution No. 4 (1994).
In order to clarify the flow and contents of funds to the sector under this transttional period
and to apply for the planning of financial arrangements, this chapter sets forth (1) past public
investment (o the scctor by central govemnment agencies and LGUs; (2) roles of the Internal
Revenue Alotment {(IRA) to the scctor financing; (3) cost recovery and financial
performances of WDs/associations; and (4) alfordability of users al present.

6.2 Past Public Investment

6.2.1  ¥ast Public Investment by the Centiral Government Agencies and LGUs
The recent development of the water supply and sanitation sector in the province was mainly
achieved by line agencies such as DPWH, LWUA, DILG and DOH as well as the provincial
government, which is shown in Table 6.2.1.
Table 6.2.1 Previous Sector Investaent to the Province by Concerned Agencey _

| : L ' . _ Unit:_1,000 Posos
Funding Category , D 1 1990-94 L :
Agency. Funds Levell | Level Il | Level Il | . Sewerage |i Sanmitation
DUG. | | f
: Foreign Fund 1) 3,216

DPWH Local Fund 2) 30,089 |

LWUA3J3) _ _ 3,614

DOII , , F

Province Provincial Government 1,983 2,867 | e . : B

Municipality | Municipal Goverament ‘ )

Others | NGO, CDF, CCAP 2,005 : S 1,233

Sources: Bach central agency and the provincial government

Notes:

1) Of the total amount, P 3 million was allottcd by the FW4SP funded by the World Bank in 1994,
2} lavestment between 1990 and 1991; Locally funded projects wete devolved to LGUs since [992.
3) Investment from 1991 to 1994,

4) CDF - Countryside Devetopment Fund



6.2.2

Investments for Jevel T facilities from the tocal fund of DPWH amounted to P30,089
thousand doting the years 1990 and 1991, covering 95 deep wells, 295 spring developnent
and 12 rehabilitation works. DPWH had not provided any local funds to the sector since

1992, however, 23,000 thousand was allotted in 1994 through foreign funded project.

The LWUA had released a total of P3,614 thousand during the period of 1992 1o 1994 (0

inprove and expand the water supply facilities of Bangued Water District.

DILG had no investiment from 1990 to 1994, although Barangay Water Prograin (BWP) had
been implemented during 1980's. DOH accomplished 10 school tiléts in the province in
1993 under the FW4SP program. The provincial government also financed an amount of

14,851 thousand to the relevant sector in the period of 1990-1994.

-~ According to “Philippines Water Supply Reform Study in 1993", P31 per capita wak invested
. on waler projects in Metre Manila, B200 per capila on projects in urban arcas outside Metro

" Manila, and about P30 per capita benefiting the 1ural population during 1990-1991.

“In the' province, an estimated amount of BJI66 per capita was invested by DPWH and the
- provincial govermnent ducing the said period. From the fact that most of the investments were

allocated to Level 1 and Level H water supply systems in the rural areas, per capita investment

of the province is much I_nrgcf than the national average of R30. In this regard, the national

x go'.'ern'mmu'h'::{d gi\_'e'n pjriérily to the sector investment of the pfovincc during 199()4991 .

1

Sources of Local Funds

According to the Local Government Code of 1991, 40% of the national internal revenuc taxes

of the 3rd fiscal year preceding the current year (from 1994 onwards) is allocated 0 LGUs

nationwide, specifically to the administrative uinits of {1} province (2'3%): (2) city {23%); (3)

* municipality (34%}); and barangay (20%). Further, respective Internal Revenue Allotments

(JRA} in different administrative levels are allotted to all administrative units concerned

. according to the manner of calculation in terms of population, land arca and other factors.

As shown in Table 6.2.2, IRA allotied to the province ranged from 0.7 to 0.9 % of the
‘national total IRA between 1990 and 1994. On the other hand, the total IRA to all

municipalities of the province was arranged with 0.7 - 1.0% to the national total {RA for

nationwide municipalities (refer to Table 6.2.1, Supporting Report).
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Table 622 Past Internat Revenue Aliotment to the Province of Abra in 1990-94

. 1930 135 1832 1533 1998
= ]I National Totad of [RA
é €2) [RA to al} provinces 2031,374,331] - 2,697,481,707 4,571 ,136,402 §,445,600,000] - 1 1.493.994193'
;3 (b)Y IRA lo alt mngicipalities * 1,054,601 475 4,045,837, 7421 T1.127,522 554y 12,484 800,000]  16,325,2588,074
It IRA 10 Abra Piovince
Q) Total: (4 () 37,123,396 48,463,732 112,254,304 189,565,682 251,631,734
(2) Provincial Govemment 14,130,823 18,865,955 40,506,223 66,866,084 §7,582,678
Percentage against {2) (0.70) .70y (0.39)) {0.79) {085
{3 Municipalitics . 22,593,523 . 29,601,717 71.783.03]4 122,699,598 160,050,656
.,é Percentage against (b) (0.75) [OREN £1.01) {0.93) {098
3 |t TowlInccme of the ’ )
A Provincial Government 21,618,878] | 25,536,079 41,700,296 . 69,558,411 $9.087,844,
Pércentage of {RA . (63.38)] - " {13.86) (¥1.14) (96.13) (98.4%)
IV Total tncome of Municipalitiess® n. & 2,007,395 26,296,012 49,782,154 nes
Percentage of IRA (93.55) (97.18) (83.51))
V IRA to Municipalities **#*
Tord 22,993,573 T 29,605,117 71,788,038t 122,689,598 160,050,056
— . R £5,'1), S (1000 . (100.0) (100.0) {1000
1. Bangued 2,041,001 2,611,993 4,314,125 7,666,091 10,311 435
_ (8.9 (8.8) (6.1} (82 (5.4
2. Boliney G10,124 §33,023 2341432 4,022,950 5,166,071
(2.9} {3.09 (3.3 EER T (324
3. Bucay 1,169,938 1,436,300 3,012,629 5,179,298 6.888,374
(5.1) 4.9 (3.2)) (4.2) (44
4. Buclac 394,868 518,916, 1,745,065 2 828,706] - 3,795,959
: (1.7) (1.8) (2.4) . (2.3)) (24
5. Daguioman 481,538] - 631,135 1,967 420 3313402 4,255,376
_ @ 21 2 @ PN |
6. Danglas TH6I7} 935323 2,535,413 4,329,918 - §,542,07
(3.1 Y] (3.5) (3.5) TS
7. Deloses 710,882 881,512 12,150,525 1,548,723 391617
oy - reXs) .0y 2.9 .0
8 PaPuz 854,216] 1,158,428 2619820 4,386,133 5.898,525
L (3.8) 3.9 (3.6) (3.6) T(3.7
9. Lacud 924,356] 1,222,830 3200073 5,586,529 6,560,910
. (1.0 [cA)) . (4.5) . (4.6) (B
10. Lagangilang 871,631 1,128,011 2,504,328 4232, 128 5,722,705
- . (3.8) C38) {39 3.4} LY
- 11. Lagayan 628,251 779,549 2,134 687 3,626,678 4, H7.0400
: 5 7 (2.5) {3.09 _ {3.0) f.04
8 ) 12 Langiden 559,726 118,455, 2,111,363 3,505,177 4,6330853
= S QY {2.4) ) (2.9) C(2.9) L (29
| 13 Licuan-Baay . 961,978 - 1,268,529 . 3,143,695 5452,721 6,850,543
o LD o {43 : {4.4) R CE A 4.3
14, Luba - 796,228 L 1,016,382 2,489,648 421,87 5575218
g ‘ © 3.9 P {34) (3.5)" ) (359
' ‘15, Malibiong 30544541 1,378,337 3424,742]° 5,562,933 7,403,321
: o L {4.6) {4.7) 4.8y : i (4.9} (46
16. Manabo 737,673 955,493 2,355,405 3,919,741 5,248,449
: Ly (3.2) {3.3) T {32, Lo
17, Penarrubia 511,245 663,039 1,902,824 3,078,458 4,261,014
) (2.2) (2.2) L2 {2.5) (27
18. Pidigan 714,706 91,832 2,220,043 3,728,875 50719452
_ an 3.3 3.0 (3.0 (32
19. Pilar 827,010 1,041,723 2,459,332 ‘4,158,362 5,597,225
(3.6) T(AS) i(34) : (31.4) (E8)
‘20, Sal-Lapadan 640,858 822,672 2,192,656 3,652,948 - 4782169 -
o (2.8) _ (2.8)] (3.1 L (3.0) 3.0
1. San Tsidro 439,068 591,865 1,769,582, 2,910,403 T 4,604,176
(2.0) (2.0) {2.9) L 2.4y 2 (25
22, San Juan 758,682| 913,077 2,299,128 3,934,121 L RM6164
G Qa3 {3.2) (3.2 (3
23. San Quintin 545,975 714,913 5,996,155, 3,350,765 14,492,377
) (2.4} . .9 (1.5) en ., s
24, Tayum 819,903 1,046,762 2,325,900 3,941,371 53035K
(3.6)) (3.5) (2.2) 02 (3.3
25, Tineg 2,094,606 2,139,745 6,215,172 11,182,204 13,442,532
(9.1 CEn 3.7 AN : a4
26, Tubo 1,392,489 1,760,333 4,139,13% 1,304,592 R955.325)
6.1 (5.9) (5.8) (6.0) (5.6
27, Yitlaviciosa 509,834 789,583 2,152,430 3,587,807 4,814 587
] (N 2.3) (3.0) " (29) (3.0

Sources:

(1) Depastinent of Bodget and Managemest, (2) Buezu of Locat Government Finance (DOF) and (3) Provincial Annual Répont

Notes.

+IRA (o barangays is oot incTudzd. **Data do not fully cover alk the municipalities. *¥*ligures in bracket are shares (%) in the totat of 213

mumicipalitieg in th peovince,



6.3

6.4

For the piovincial government, the IRA has been the most important finasicial source of the
total revenue as experienced, with 96% - 98% of the total revenue of the- provincial
govemnment between 1992 and 1994, The expenditures of the provincial government for the

relevant sector in 1994 were reported at P 828 thousand, about 0.9% of the IRA.

As for municipality, distribution share to each municipatity in the province was within a
certain range between 1990 and 1994, Municipalities, which had the share of more than 5%

of the provincial total in 1994, wére Bangued, Tineg and Tubo.

- Cost Recovery

- Fhe capital cost the Level 1 systems is free to the conmnunity', while operation and maintenance

is the responsibility of the associations. As for Level 1l systems, the capital cosl is shouldered

by the RWSA through a lean or grants. Water charges collected by each association cover cost

of operation and maintenance, and loan amortization. According to the Loan Department of E

LWUA, the new loan disbursemént to RWSAs has been stopped for the last couple of years.

For Level 11 sy$leun, WDs or RWSAs bear the entire capital cost financed by LWUA through

loans with concessional terms of 8.5% - 12.5% interest rate and repaynient period extending

up to 30 years. Less capable WDs are granted from the L\VUA to receive soft loans that are
:mterenl free durmg the ﬁrcl 5 years' operahon In the occaslon of the first 1sssslance by the
LWUA lhc loan for the Suli investment requlred could be pmvndecl for the WDs. For the..
_expanSIon!rehabllm{lon works of lhc WDS 20 % of requtred mvcstmems may be granted by

a loan and r;malmng IO% shall be arranged by thc equily of WD«: The cost of amortizing

the loan and operation and maintenance of the systcm |s_n,covered through monthly water

© bills. Details of financial perforimance wilh cost recovery are discussed in section 6.5,

Regarding sanitation sector, ‘construclion of the superstructure and the depository of

' household toilet is through sélf-help.

Affordability

Table 6.4.1 indicates the affordability by level of sector service. At present the curcent water
bills in the province seem to be almost within an affordable range based on the expetiences,
although actwal income is different from municipality to municipality and barangay to

barangay.
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Table 6.4.1

Affordability in Water and Sanitation Serviccs

Income/Level of Services

Amount (Pesos)

% to Monthly

Affordable

| Income Range (%) §5) |
Mfd:an Monthly Income 1) 2,356 100.00 -
Average Level HE: '
Monthly Water Bill 2) 123 5:2 SO orless
Average Level II: _ 30-60 ‘
Monthly Water Bill 3) . 13-25 20-30.
Monthly Lovel I Expenditures 3) 5-10 02-04 1.0 or less
Private Toilet Construction 3'4'900 i .

Cost - Flush Type Toilet 4)

Notes::

1) 1991 Family Income and Expenditures Survey, NSO
(Median of the provincial figure is inflated to 1994 prices)
2) Data from LWUA. It is assumed that 19 cum will be consumed per family
*3) Common figures in the province

4) Current prices by JICA Study Team

' 3) Based on the experiences mainly from LWUA DPWH and Dl[.

On the other hand, construction cost of private toilet seems to be expensive comparing with

the family income. The estimated cost of flush type toilet fziéitity;is 15 times higher than the f

jnédian monthly family income in the province. Therefore, subsidy from LGUs may be

necessary.

6.5 Past F_iha:ncial Performance of WDs and RWSAs/BYWSAs -

: Only Bangued Water District i i currently managed in the province. Addmonal four (4) WDs

'were mshluhonally csiabhshed as of now, but they are nol operatlonal ‘Table 6.5. l and '

': Tablc 6.5.2 show financial indicators and loan status of the WD in 1995, respectmly Thc

WD seems to be-financiatly sound under the status that the revenue exceeded the total cost

for the operation and maintenance and monthly amérliza_tion, afthough some arrcars are

- reported. As of now, the WD has received loans of B 7,917 thousand from LWUA,

“Financial Indicators of Water Districts

Table 6.5.1
. . Descriptions
. " No, of No. of Flat Average Average | Average ) "
prater | Metered Rate Monthly | Consump. | O&M [ Average | Celeetion
islric Connections | Conneclions Rafe per Conn, Costs evenue - ¥
o Nos. _Nos, Pesosfcum. | owmJtmo. | Pesosinio. | PesosfMo. | Percent (%)
Bangued 2,456 - 647 19 243,152 432,464 87

Source: 1DS, LWUA
Note: Thete are four {(d) other water districts in the province, but they are not operational or do not have the system yet.
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" Table 6.5.2° Loan Status of Water Districts

Descriptions
5 - . " Remaining Payment Average Monthly . .
Water District Total Loan Availed Period 1) Amortization Current Arrears
1000 Pesos Months Pesos 1004} Pesos
Bingucd L1917 295 8,798 1761

Suurces: Loans Omralieni[)ivq.[‘\‘f’UA {As of May, 1995)
Note: "1} The longest remaining payment period among several loans is Indicated.

Most of the facilities managed by RWSAs and BWSAs were constructed under grant

conditions by central g_miemment agenciés (DPWH, DILG and LWUA) and LGUs with the

recipient- providing ‘some equity contribution in the form of materials or labor. - The

associations are responsible for the operation and maintenance of the systems. but financial

performance of the associations tends to face difficulties parily because the beneficiaries do

not recognize the cost requirements. The information lrom the _LWUA on the registration of

Level I syélems revealed that there are 15 RWSAs in the province, to which a total of P

5,602 thousand was invested for the construction of facilities by different central government

agencies.
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7.1

WATER SOURCE DEVELOPMENT
General

The study on water source development covers the entire province to come up with a
“Groundwater Availability Map” which identifies the areas with available potable water
sources. The study gives an emphasis on groundwater sources rather than sutface water

considering the better quality and economy of ulifizing groundwater for domestic water

supply.

The study has two major components: (1) interpretation - of existing geological and
groundwater conditions, (2) preparation of Groundwater ‘Availability Map to show
groundwater potential areas under three categories. Standard well specifications - by

municipality were alse established as reference for the future requicement of the water supply

sub-sector.

‘The major data used in the study were obtained from concemed agencies (NAMRIA, BMGS,

- NWRB, LWUA, DPWH and PPDO) and supplemcnled by the information gathered through
: quesuonnalres ‘Among the information, the Geologic Map pubhshed by then BMGS the

Water Resource Investigation Report and the Well Inventory Da!abase of NWRB were ‘

- essential for the anal:,sw of geologtcal chacacteristics; pro;ecuon of high yielding area and
: possuble area with salt water mlrusmn and clacsnflcauon of gmundwaler polenllal area,

respectwely

The Groundwaler Availability Map may be used for ptoviﬁcial'leve! master plan at present.
However, updating the map is a requisite lo gain more information on prevailing groundwatei
condilions using the questionnaires preparcd for the study. An aninual review and updaung of

the database will enable the LGUs to lmplemenl water souice de\e!opmem ona pro;ec{ site

" basis.

The database on existing groundwater sources and lhur condltlons is summanzed in Table
7.1.1 (Well data from each municipality are presented in Table 7.1.1, Water Source
Information, Data Report). It shows that there are 433 shallow wells, 944 deep wells and 218

devetoped springs existing in the province. About 60% of these water sources are public

facilities.  Of the total wells, 94% remains functional at present. In addition to the above

sources, S0 undeveloped springs are accounted.
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Table 7.1.1 Existing Groundwater Sources in the Province

Description Shallow Well Deep Well Spring ‘Total
b, Number of water sources 433 244 218 1,595
2. Profile of different sources 27% 59% 14% 100%
3. Owned by Government Agency 284 451 217 952
M-‘:.' Privately owned 149 493 1 643
.5 Sourees with quality probie.n: - - -
6. Noa-functional wells 29 48 ; 77
7. Undeveloped springs . 50 . 50
8. Untapped springs o 2 2
7.2 Geology

The rock units in the province are classified into three (3) main groups based on the ages of
rbck formations.” These ére. from the oldest to youngest, the Pliocene and Older Rocks, the
Pliocene ta Pleistocene Rocks and the Recent Deposits. The gréuping of the rocks is related
to their potential as groundwater sources. The younger rocks are considered ‘the 'most
“important o groundwater because of their high porosily and permeability relative to the older

rocks. The distribution of these rock groups is shown in Figure 7.2.7, Geological Map of the

. Provirice.

E{I) EPlioqeile ;'_ind older rocks _ . ‘ B

‘ Thcs; rocks cover about 91% of the prc;vincial arca. In the éas;lern halfiof the provinée,:
Edcene to Oligocene andesitic/dacitic lava and pyroclastics aré extensive.” These rocks
ate intruded by quantz diorite running in north-south direction, parallel to the geologic
structures in . the region. In the western half of Abra, Eaily lto Late Miocene

~ conglomerate, sandstone, shale and limestone are widespread. Rocks belonging to the

- group are highly fractured compared with younger formations in the province.

(2) Pliccene and Pleistocene rocks

About 3% of the total provincial area ‘is consists of Pliocene to Pleistocene rocks, which
include the low-lying ridges of Danglas, La Paz and Langiden. The rocks are mainly fayers

of sandstone, shale and siltstone with minor toff, limestone, and conglomerate.  The

thickness of the formation, as measured in other localities, ranges from 1600 m to 3300m.
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(3) Recent deposits
These deposits mainly occur in the flood plains of Abra and Tineg rivers covering about
6% of the total land area of the province. They are made up of unconsolidated layers of
clay, silt, sand and gravel with thickness of aboul 30m and becomes less towards the edge
of the valley plains. The deposits largely underlie the flal to gently sloping arcas of San
Quintin, Pidigan, Langiden, Bangued, Tayum, La Paz, Lagayan, Dolores, Langangilang,
Bucay, Manabo and Luba.

Groundwater Sources

Classification of Groundwater Sources

For planning purposes. thé province is divided into the following groundWater categories:

(1) Shallow well areas
These are arcas having water bearing rock formations extending not more than 20m in
depth from the geound surface. Shallow well areas are usually located in alluvial and
coastal plains where Recent unconselidated materials overlie impervious rocks at shatlow
depth. The extent of completely shallow well area is limited, because most of the Recent
formations are thick or deposited on the Late Pliocene to Pleistocene rocks that usvally '

have matiple aquifers located at greater depths.

A2} Dt,ep \\ell areas ‘ ,
_ln deep wcll areas, the aqunfers are located more lhan 20m from the ground level. These
: ;areas could be found in portions undeslain by thc Phoc;nc to Plels{ocene and Reoenl
'fornmuons.‘ Most of these areas have more than one aqunfer occurrmg at various depths.

Areas where shallow and deep wells could be developed are categorized as deep well areas.

: (3) Dif ficult areas

These are areas not suitable for well. The areas under this calegory are largely consist of rock
fonnauons older_than Pliocene in age. The groundwater availability in the aforementioned
rocks is very low and is usually confined in the opened rock fractures, Springs are the

- conunon sources of water supply in these areas.

In addition to the above classification, areas potential to have high yielding aquifers and with
satine water intrusion problem are also presented based on NWRB's geo-resistivily survey and
resulis of water quality examination of some wells.
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7.3.2  Groundwater Availabitily in the Province

The Groundwater Availability Map presented in Figu're.'l.?}.] shows the distribution of the
three groundwater categories in the province. It also depicts areas potential for high yielding
wells and with saline water intrusion. The well information, such as depth, static water level,
and specific capacity; given in the ligure are averages of limited data available in each
municipality that were taken as reference. The major databases used in the preparation of the
map were obtained from BMGS and NWRB. The melhodology and procedure with
respective oulputs are discussed in Section 7.3, Supporting 'Report. Technical well

information in each municipality is also presented in Table 7.6.1 of the same repoit,

As mentioned above; the interpretation of existing groundwater condition is based on limited
data. The well pararneleré (depth, static water level and specific cdpacity) indicated in the map
are amicipaled to vary within a specific runicipality, since lhe grourkl characteristics change.
with depth and ditection. Padticularly, the specific capacities of wells are very variable, which
debend on aquifer characteristics, well type and design, and method of construction. Most of

the wells in the inventory of NWRB are driven wells, which ha_vé; timited intake sections that

~ are usually not properly sct in the most permeable layers. Thus, majority of these wells have
- low specific capacities. Bored and gravel packed wells are expected to have higher specific

© capacities than wells constructed using conventional methods,

; ) Sha_iléw well a£ea; :

- No shallow well ar:ea:is zdeﬁned inthe brt_wihce. The Recent élluviqn{s. where s:hai[ow 'aq'uifer‘s .

- usually occur, are thick or underlain by formations wijlh relat'i\'ely deep ﬁqu“ife_tsi Shallow
wells in Abra have average depth of 14.72m (7.62 to 19.32|;i).' These wells have average
static water level of 6.40 mbgl (2.44 to 10.67mbgl) and specific capacily of 1.15 Vsec/m of
drawdown (0.18 to 4.96 Vsec/m).

(2) Deep well areas

Thes;e areas are found ivhere the Miocene to Qualeméry sediments are extensive. Dc'ep‘
well areas account for about 30% of the province total fand domain covering the central
and southwestern sections. These include parts of Danglas, La Paz, Lagayan, San Juan,
Dolores, Langangifang, Tayum, Bangued, Langiden, Bucay, Pidigan, Peitarrubia, San
Isidro, Villaviciosa, Pilar, Manabo, and Luba. Morcover, the existing deep wells in the
province have an average depiﬁ of 44.23m (21.03 to 222.56im) with average slatic waler
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level of 10. F4mbgl (2.13 to 24.39 mbgl) and average specific capacity of 0.38 Isec/m of-

drawdoin (0.02 to 6.30 Vsec/m).

(3) Difficult areas
Since the geologic framework of the province is largely older than Miocene, about 70%
~of its tand is classified as difficult areas. These Could be found iﬁ'ihc castern half and
extreme wesl pomcm of the province, paticutarly in the mununpallln,c of ‘Tineg, Lacub,

*Licuan, M'l!lbmng. Sal- iapathn Buloc, D1gmoman Bolmey and Tubo.

- {4) Water quahly of groundwakr

“Fhe groundwater in the province is gmerally polable except in some aréas with odor and

high calcium and magnesium concentrations.’ In Poblacion, L.a Paz and Siblong, Bucay
water becomes objectionable because of odor. This is pfobably caused by methane or
. hydrogen sulﬁd:e g"tq derived f rom decomposition of organic matters that are buricd in the
sediments. In addmon the h'lrd water quality in the province, parhcularly in Dolores.
Bangued, Peiiarrubia, Ldgayan Dfmglas S'm Juan, L'mgangilang, T'ayum San Isidro dl‘ld
Villaviciosa is attributed to excessive comenlr_auon of calcium and magnpssu.m.dissolnd

. from the limestone that is distributed in the central portion of Abra. '
The arcas mentioned above are indicated in the Groundwater Availabiity Map. -

Si)ring Sources

Spring is a natural outlet of groundwater at the ground surface. ‘It occurs when water table

~intersects the ground surface, usually along the contacts of pervious dnd impervious rock

formations and through rock fractures. Because of the intense feacturing, particularly older
formations, and the presence of large solution openings in limestone, sccondary permecability

is induced to the rocks that favors spring development.

For this study. springs are citegorized into devélopcd, u:idex-'élobcd and unfapped springs. A

de\'clopcd s'pring is uliliied and must have sanilary protection, otherwise it is classified as-

undeveloped <prmg, w thh is com:dcud as unsafe water source. An l!lll'lpp&.d bpnng, as the

name unplles is unatilized and flowing i in its namml state.

- The province is dissecied by several faulis and has undergone series of folding that resulted

©in intense fracturing, 'pra'cticélly in older rock formations. In addition, it has laicly extensive
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7.6

limestone formations with namerons sinkholes. Based on the inventory of water sources
made for the study, there are 219 developed springs in the province. These springs have
discharges ranging from 0.20 to 3.00 Usec. Likewisc, a total of 50 undeveloped springs is
reported in Bucloe, Licuan, Langangitang, Malibcong, Pilar, Tineg, Tubo and Villaviciosa
with yield varying from 0.02 to 33.33 l/sec. In Tubo, two {2) untapped springs have been

identified each with potential yield of 1.00 i/sec. Technical information on spring sources in

‘each municipality is presented in Table 7.4.1, Supporting Report.

Surface Water Source

Abra river is the principal stream draining the province. 1t flows toward the north and
abruptly changes its course 1o the west upon'Tineg river, its largest tributary, joins in Dolores
to discharge into the Luzon Sea in Caoay'an, Itocos Sur. Other than Tineg, the river’s main

tributaries include Sinalang, Soot, Ma!apaao Ulep, Ikmin, Manikbel, Bucloc and Baay rivers.

" Fhe drainage areas of these rivers range from 23 to SOOsq kra. - These rivers arc cummly
+ used for irrigation. Moreover, the Abra river is a potential source of domestic wat-,r supply’

- considering its perennial flow of ap_proxumlcly 10 m¥sec during the time of sampling and

proximity to densely populated areas.

S Water qualuy analysis of Abra river was conducted 1o detenmne the surface water quahiy in'the -
. province. - The resu!ts of thb analysss showed that the. m'er walcr was tarbid with high iron

content and Biochemlcal Oxygen Demand (BOD) excccdmg lhe maxmmm Ilmlt for Class “A"

fresh surfacc water (rcfer 015 Water Quahly Analy51s Rcsults Suppomng Report).. This river

' walcr wall reqmre complete treatment for us¢ as souru: of domcst:c water su pply

Future Development Potential of Water Sources

' Ba*:ed on the study of exisling water sources, groundwaler is considered safe and more

. economical source for future waler supply reqmremenis of the provmc»

" Shaltow wells are the most economical water source for Levet I service. Considering the

existing wells in the province, the potential aquifers for shallow wells occur between 8 and
20 mbgl. One disadvantage of shallow wells is the lowering of water level during dry spell
that consequently reduces the discharges of the wells. Another disadvantage is the usual high

susceptibility of shallow aquifers to direct infiltration of surface poliutants.



In genera‘i. deep wells have better water quality and invariable yields when _develop'ed with

* appropriate lechnology. This is because of aquifers’ relatively decper location that makes
them less susceplible to surface contaminants. The usual confinement of deep aquifers
resulted in rise of water level above the aquifers. Lowering of vﬁa(er level does not affect the
“saturated thickness, lhereforc, deep well discharges remain constant. In the Recent alluvial
' deO‘illS, Phoccnc lo Pleistocene rocks and probably Mlocene hmestonc deep aqunfera occur

“ from 21 to 55 mbgl.

‘Addili_oﬁal wells can still be developed' to meet the fuiluie water :supplyl‘ demand of the

province. Prior to any well development, a detailed groundwater resource study must be

“considered for its optimum utilization. For planning purpose, standard well specifications for

cach of the municipality were prepared as presented in Table 7.6.3, Suppo:_ning Repott. The
parameters, such as well depth, static water level and specific capacily prbvi_ded in the

specifications were estimated from the available data galhered for the study.

The identified untapped spnngs can be devcloped as supplemenlalfaltemalu'e water sources.
These are the mos| rellable waler sources in areas consldercd difficult for well dev clopmcnl
particularly in Tineg, Lacub Llcuan Mahbcong. Sal-lapadan, Buloc, Dagulcman Boliney
and Tubo. Prior to spring dgvclopmen!, supplementary study must atso_ be conducted to

determine the effect of seasonal fluctuation of discharge and water qﬁalily_. :
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8.1

FUTURE REQUIREMENTS IN WATER SUPPLY AND SANITATION
IMPROVEMENT

General

Phased investmeats for provincial sector development are planned in the same manier as
adopted in the National Sector Master Plan (NSMP); Medium-Term Investment covering the
years 1996 to 2000 and Fong-Tenm Development covering the period 2001 to 2010,

Targets of provincial service coverage for the two phases are cstablished as percentages ogf
beneficiaries or wiilities to be served by sub-sector. Service coverage in the base year (1995)
and national sector targets indicated in the NSMP and the Medium-Term Philippine: Deve-
lopment Plan (MTPDP) are the bases of the study. Sector targets which are not preseribed in
the national plan, school and public toilets as well as sewerage are assumed based on the cur-

rent conditions. In addition, preliminary discusswns on sol d waste management ace mcludcd

~asavital componenl of sanitation sector.

Projection of frame values by municipalily is undertaken for respective sub-sectors; future

" population by urban and rural area, the number of student entollment to public schools and the

number of public utilities. Reference base ﬁgures' for the'sludy of framework are the 1990 Cen-

i sus of Popu!allon and Housmg and the statistical data of the province and information from
~ relevant agr.m:les Provincial population by l'lrget year is prcgecled referring to lhe manner of
: dec!mmg growih rates of rng:onai p0pulalxon pro;ected by NSO, while the base yuar populallon
(1995} is esuma!ed in apphcatlon of the 1980-1990 growth rates by municipality {broken down_

to urban and rural areas). ‘Fhe population distribution to urban and rural areas prepared by NSO

in 1990 is modified to meet actual conditions in the classification of the areas.

Types of required facilitics and their 1mplementauon crltena accordmg to service level
standaids are referred 1o the said Master Plan. Some piannmg conditions and assumptions
not prcscribed in the national plan are conferred to the relevant standards of sector agencms'
and provinéial government, For sewerage requirements, the deficit in sanitation must first be
addressed. Partial upgrading of on-site disposal to a sewerage system (off-site dispo:sal') is

envisaged in the final target year.

In estimating future requirements by municipatity, additional population {or number of
studénts/public utitities) to be served by sub-sector is first calculated as a shortfall at target

years in comparison between l'ar'gel and base year service coverage. In this regard,
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8.2

planned/on-going. projects to be completed by 1995 are considered as part of base ycar
service coverage. Required number of facilities by sector component is then estimated
corresponding {o the said additional population {or number of students/public utilitics) to be
served. Rehabilitation work for Level I facilities limited to new deep wells to be constructed
under PW4SP is taken into account. Generally, rehabilitation of deep wells and shallow

wells constructed by means of conventional method is difficult.

Logistic suppori is considered as & minimum requirement of LGUs for community develop-
ment and training, and other refevant activities along with the implémentation of PW4SP.
The types and number of well drilling/rehabilitation equipment and supporting vehicle for

Level I facilities are also suggested as reference information.

‘Project priority for medium-term development is discussed entailing gencral criteria o iden-

tify specific projects. However, al the provincial level master plan, municipal priority rank-

in.g is'ralher_suggcsted to be used for allocation of provincial fund.

Targets of Provincial Sector Plan

© Provincial sector targets for the year 2000 and 2010 are determined as the provincial averige
. of thé desirable minimum level for each sub-sector. Table 8.2.1 summarizes the target per-

éenlagcs to be served by sub-sector. Details by sub-sector are discusséd in this sub-section.

r

. (.l)'_ \-’é’alﬁerﬁﬁppiy

‘The base yt;:ar service co#er;agc was calculated as a total of those in 1995 aniid expected by
planned/on-going projects scheduled to be completed by the end of 1995, Table 8.2.2

shows sesvice coverage for planning pucpose {details are refeired to Suppbrling Report).

The base year service coverage in urban arca (91%) is far exceeding the MTPDP sector
taiget (71%) for the year 2000, while rurat area (77%) is below the sector (arget of 85%. .
The high service coverage in urban area has been achieved mainly by utilization of spring

“sources for Level 11l and H systems as well as improvement of dug wells.

Cdnsidering the existing condilions, waler supply: sector targets were determined by
urban and rurat area. Phase I development shall be focused on the furtherance of service
. coverage as high as 98% in urban area and impravement in rural area up 1o 90%. Phase
Il targets are planned to increase rural water SUpplyI coverage :lo.95% as envisaged in the

NSMP, while 98% for uiban water supply to maintain Phase I achievement.
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Table 8.2.1 Provincial Sector Targets

Sub-Scctors Phase I Phase 11
- 'S
' (1996-2000) (2001-2010)
: Population - Additional Pdpui;;{oa _ Additional
Water Supply - Coverage Population to be Coverage Populatioo to be
(%6) Sen'od (%) Served '
Urban Water Supply 93 - 6,052 98 30,507
"Rural Water Supply 90 27,114 95 23,847,
_ Households Additional Houscholds Additional
Sanitation Coverage Houscholds to be Coverage Houscholds to be
%) Served (5%) Served
~ Houschold Toitets - 77 11,758 93 25,323
~ Flush 25 612 50 4,840
g - e
£ Pour Flush NE 505 - 50 786
P v 0 of o 0
5 Flush. 10 842 25 - 1,687
é ‘Pour Flush- 85 9,013 15 -‘18,0_10"
VIP 5 786 0 . 0
‘ Cm"wa o Additional Public | . Co\’*"ra 1 Additional Public
. ‘ - (.%) & School Students to ‘(‘;?) 8% ] schod! Siudcnls'lo
: School Tdiic{_ C : be Served . _ ' e b@Scrvcd .
| s | cwasorl o 90 | 1800
Coverage | Additional Public § . Additional Public
| (%)g Utilitics with 1 mg Utilitics with
* Public Toilet ' Sanitary Toilels ¢ “Sanitary Toilets
90 5 - 100 5
Cove.ragc Population to be
Sewerage Not Applicable @& Served
| 50 8,707
Cov " Additional 5
(;:; &e Households to be
Solid Waste Served Not Applicable
50 4,037 |




Table 8.2.2 Base Ycar Service Coverage of Water Supply

N Population Population Served by 1995 Facilities
Municipalities -] Type 1995 : :
Level 1} | Level Il | Levell Folal ¢t Coverage
Rangued (Capital} Urban 14,904 10,309 0 4,115 14,424 97
Rural 22,455 4,309 2,544 13762 20615 : 92
Total 37,359] 14618 2544) 128717 35039 94
Botiney Urban 770 675 35 0| 1ol - L9
Rural 342 2265 . 340 0 2,605 " 760
Total 4,194 2940 378 0 3,315 LT
Bucay Urban 2,153 o] - 1080 1467) 2547 93
Rural 11,107 290 4,357 43771 9524 86
Total 13,860 290 5437 6344 12,071 87
Bucloc Urban 0 1] 0 0 8 0
Rural 2,120 0 1,008 -9l 1,008 48
Total 2,120 0 1,008 0 1,008 48
Daguioman Urban 0 0 0 0 a ol
 [Rural 1,500 o 0 0 610 4l
: Total 15000 - o 610 0 610] 4l
Danglas Urban 1,555 o 364] - 1157 1,521 98
: Rural - 1304 218 712 641 1,568 . 92
. Totat - -3,256 215] - 1,076 1,798 3089 - " o5
Dotores - Urban 1861 . 1,250 o] ses| 0 asas el @
' © [Rural ‘ 7,395 1258 5791 - 6,466 7,170 97
_ {Tota! oaee] sl stel q0ei  901s 97
Lacub . JUrban 611 "0 3 0 34 4§
18 | Rural _ag1s ~of ¢ a6 382 858 .47
. [Toi 486l o] se0 382] a8 4R
' lagangilang . ¢ Jurban | 2490 o8] of  1206] 2231 - ogl
: (ofRural o 97m a3s] 0 . o es3 6966l - o
Urea | 12262 1,460 ol o2l ener| 75
Lagayan' " {Urban : 854 0 0 594 594 i
Rural . | 2,580 0 531 s 849 33
Total - 3434 "0 "53] 912 1,443 42
Langiden Urban . 350 0 120 220} 340 97
Rueal - | 2,206 0 221 1,894 2,115 96|
o Total 2,556 ol o 3| c2018] 0 2458 L e
ia paz . {Urban 3,362 0 . 0] - 3089 3,089 9
' Rural - . 9,058 0 ol 6835 6,835 wE
, - |totat 12420 0 ol 9924 9,924 Cosol
- ficuan - |usban 654) 395 190 of  sss| £
: Rural | 3391 965 1,198 o 2163 64
Total . 4045 1,360 1,388 0] 2748 6%
Luba Urban 1,167 815 116 0 931 80
Rurat 4,765 605 1,139 0 1,144 Y . ;H;
Total 5932 1,420 1,255 0 2,615 45




Table 8.2.2 Basc Year Service Coverage of Water Supply (Cont’d.)

Population Served by 1995 Facilities

e Population l
Municipalities Type 1993

Level 111 | Level HH | Levell Total % Coverage I

Malibcong Urban 0 U] 0 0 G o

' Rural 3,705 o] 2845 of 2845 77
Total 3,705 o] 2845 o] 2845 77

Manabo Urban . 3,968 ol - 119 2,511 3,707 - 93
' Rural 4,515 0 2,219 1,934 4,153 92

Total 8483 Q 3415 4,445 7,860 93

[[Penarrubia Urban : 1,49 829 220 0 1,049 100
Rural a9 1596 78] 1525|3905 ot

Total saas]  2425] woosl  usas| 4954 93]

pidigan Urban 2,655 0 os0] 1,638 2618 99|
Rural 27,413 0 132 sent| 640 onl}

Total 9,768 .0 17120 7309 9,021 92

Pilas Urban 1,303 1,000 178 0 1,178 o)
Rural 7,660 96s] 1156|3581 5,708 73)|

Tolal gosa] - 19es| 1334 38| 6886 7
Sal-lapadan Urban 1424 0 660 ol 660 aef| -
' Roral 3892 of 2614 of 2614 o7
Total 536 o] 3am of 32m 62

*||san'Isideo Urban 552 ¢ 240 285 525 95
Roral 3,572 0 30| 2753 3083 86

Total | 0 st0] 3038 3608 87

Hfisan tuan Urhan 1,329 0 216 877 1,093 B2

Rural 7,197 0 o] ¢ seot] 5601 -7

; . Totat 9,126 ol a16] L eaTs| 6694 73
 Hsan Quintin Urban .18l of 20 0 of o 20): 35

' Rural | 3,968 0 1,665 889  2.554] 61

. |Tota’ - 4,706 0 1,925 889 . 2814 |

Tayim Urban 2,268 1,500 50| 6211 2,171 96|

Rural 9,569 san) 2227 s3] 8Om0 84

. Total 118370 2000] 2277 5953 10,250 87
Tincg - |Urban 0 0 0 0 0 ol
Rural - 3,109 0 1,215 o] 2s) 39|

Cotal 3,109 ol 1215 of s B

Tubo Urban ol q 0 0 9 ) 9“
Rural sanny 18] . 1814 o] 302 soll

Total sy nais] 1814 of 3.0 ' sl

Villaviciasa Urban 788 0 0] 236 756 96
Rural 4209 of 258 15y 37 89

| Total 4,997 ¢ 3,102 1,388 4,490 - 30

Urban s1a1]  a7798] e79]  isen| 43158 91}

Provincial Total  |Rural ist.s08]  13.505]  33898] 70,450] 117,553 77
- Total 199.279] 31303 doesr| 8861 160711 $1)




(2) Sanilation

Y

Houschold toilets

As with water supply, the base year service coverage is calculated as shown in Table
8.2.3 reflecting any plaaned or on-going projecls scheduled to be completed by 1995
{details are referred to Supporting Report).

The province has a base year setvice covérage of 54%, which is below the current

national average coverage of 77%. Urban arca registers a fevel of 779% thal is the
same as the national average coverage. Rural area however, has only 46% consider-
ing some “shaved users”. By type of sanitary toilet facility, the existing percentage

composition to total houscholds is as follows:

Type - Ursban (%) Rural (%)

- Flush i4 4
Pour-flush 85 86 ;

VIP latrine 1 10

“ To lessen the gap cf the serwce covefage belween the urban and Tural area and to at-

tain an cquitable distribution of this basic fac;llly, the same target is applied to boih

ateas. Provincial targel of Phase 1 for household toiléts is p]anued to be 77%, which -
:|s (he current ml:onal average coverage and lhe present serwcc coveragc in urban
atea, For Phase 11, the M’ fPDP larget of 93% i is adopted. '

=The exnslmg comp051t1on of lhc facallly (ypes serves as an mdlcalor in the dismbu-

' uon for Phase I, while for Phase 11, VIP latrine is phased -puk.

“School toilqts

The base year service coverage of pilblié school students is shown in Table 8.2.4

éohntihg ‘expected coverage of any planned or on-going projects scheduled to be

: 'coinpic'led by' 1995 (delails are referred to Suppotting Reporl)_.

- Present service coverage is 50% applying the standard number of public'schoo]

stedents to be served by one {1} unit of toilet facility. The low level is due to the

absence of facilities.

8-6
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Table 8.2.4 Base Year Service Coverage of Public School Toilets and Public Toilets

Public Schools Totlets Public Toilels
$td. No. of Public .
_ 1995 Total | co o) Stadeats that _ Nomberof | Number of PU |
Municipality No. of Public canbe Served by Base Coverage PUs in 1995 with Sanitary | Coverage
Schoo? Year (1995) Sanitary (%) Toilels in Base (%)
Studenis Toitets _ Year {1995)

{Bangued (Capital) 6,690 2,550 38 6 6 1008
Boliney 783 785 100, 0 0 0

" [Bucay 4,472 - 1,800 408 - - 1 1 100,
Bucloc - 358 100 2 o 0 - of
Daguioman 367 367 100 0 0 of
Danglas 551 550 99 0 -0 o}
Dolores 1,617 1,300 50§ 1. 1 100]
Lacub 294 294 100} 0 0 of
Lagangilang 2,254 2,254 100§ 1 1 100
Lagayan- 955 955 100§ 0 0 of
Langiden 433 423 1w o 0 “_WEH
La Paz 2,146 750 sf 0 0
Licuan 557 360 54 0 0 ‘OE
Luba 1,106] - 200 18 0 ) 0
Matibcong 799 0 of 0 0 _of
Manabo 1,949 - 600 up 1 1 :ﬂ
Penascubia 816 816 100§ 1 1 i
Pidigan 2,197 1,350 61 0 0
Pilar 2,268 700 31 i 0 I
Sal-lapadan 9315 00 53 Q- 0 - OH :
San Isidro 883 200 23 R 0 of
Sin Juan 2,264| 1,400 62 1 1 100]
San Quintin 370 850 9% 0 0

" {Tayum 1,919 900 47 0 0. of
Tineg - 318 0 d o 0 of
Tubo 1,556] . 550 35§ 0 [ of
Yillaviciosa 743 .0 of t 0

Provincial Tolal 4059 - 20494 504 14 12 _86)

Note; PU - _Pub]ic Utilities

" In the absence of national largets for school {oilets, the exisling level of service cov-

erage is the base in setting up the targets. It is expected that atl new construction of

public school buildings will entail sanitary toilets enébling the coverage to increase

on a high level. For Phase Iand 11, 75% and 90% are set, respectively.

3) Public toilets

~ The base year service coverage considering expected additional coverage by 1995 is

- shown in Table 8.2.4 (detaits are refecred to Supporting Report).

© About 86% of the existing public utilities is served with sénilary toilets. This can be

atiributed by the fact that majority of the public utilities {mostly public markets) ace

provided by sanitary toilet facilities.



In setting up the targets without national targets as of now, the indicator would be the

existing level of coverage. Accordingly, a 100% coverage for Phase I and 1l is as-

sumed. - As with schoolbuildings, it is expected that ali new construction of public

utilities will be provided by sanitary toilets, consequently the high {argets.

(3) Sewerage

Given the non-existence of sewerage systems in any municipality at the present time, this

plan does not consider the service during Phase L. ‘For Phase 11, a target of 50% coverage |

- was applied to urban population of municipalities with more than 10,000 usban popula-

tion provided by Level 11l water supply systems.

{4) Solid waste

The municipal leve! data in 1995 on the number of households served by the municipal

refuse collection revealed thal the current practice is limited to only urban areas. The

base year service coverage for urban arca by municipality is reflected in Table 8.2.5.

Table 8.2.5 Base Year Service Coverage of Municipal Solid Waste System in 1995

- Municipality . Tolal No. of No.of Urban {No.of Household| Coverage of Coverage of
| Households Households Served* Households (%) | Urban His (%)
Bangued (Capital} 6,968 2,316 702 - 19 25
Boliney - 9 139 ‘0 L0 ]

. IBucay 241 -S11 ‘0 © 0 .0
' BBucloc 379 ) o 0. 0
Daguioman 284 ‘0 0 0 -8

- [Dangias 1636, 302 [} 0 ]
.t jPolores 1,721 375 0 "0 0.
Lacub. 449 123 0 0 -0
Lagangilang 2,04 467 0 -0 ‘0
H;L;gayani 646° | 161 1] 0 0
fLanpiden 528 4 ¢ 0 0
MLaPaz 2,437 638 0 0 0
Micuan 697 121 0 0 0
fiLuba 1,088 202 0 0 . 0
Malibcong 612 0 0 0 0
Manabo 1,648 -1 o 0 0
Pertarrubia 958 19 [ 0 0
Pidigan 1,778 L 476 0 0 0
Pitar -, 1,678 236 0 0 0
Sal-lapadan 97 261 0 0 0
San lsidro 743 91 0 0 0
San Juan - 1,822 . 218 0 g 0
San Quintin 932 143 0 Q 0
Tayum 2,135 449 0 0 0
Tineg 578 . 0 0 0 0
Tubo 923 0 0 ¢ 0
Villaviciosa 947 151 ) 0 g
Provincial Tolal 37,038 2,962 702 2 8

*  Equivalent (o total nutmber of urban households served

§-12
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83
8.3.1

A mere 2% of the total houscholds in the province relied on mwnicipal refuse collection
using trucks or an 8% urban household coverage. Only Bangued is covered with a mu-

nicipal service with 3 units of collection truck.

No national targets have yet been set. However, considering the present level of cover-

“age, a 50% urban housetiold coveragé is applied for the medinm-term period (2000).

Projection of Framie Values

Population Projection

Future population for all municipalitics by urban and rural arca was projected for the target

“years of 2000 and 2010 together with the present population in 1995 as a plannihg base year.

The NSO projection at provincial and municipal levels was ot ‘a\:ailabié by the time of

~study. ‘The future population was therefore projeeted in the following manner (delails are

includled'in Supporting Report). Reference information/data used for the study are:

- Population ccnsus data of 1980 and 199G on different administrative levels,

- Annval populalton growth rates for future regional populat:on projectcd by NSO, and
The 1992 Phlhppmc Yearbook. ‘

Ihe p'asl populanon de\elopmem at dlffcrent admlmslratm levels was first’ rwlev. ed lo come

up \Yllh the' dunogmphlc characteristics of the region and provmcc Through review’ 0f NSO

‘regtonal popul'tuon pro‘}gcuon and the 1992 Phlltppmc Yearbook the behavior of populahon :
‘development lhrough the future was analyzed. Referting to these dcmographlc study, popula- -

" tion projection of the province by target year was carried out in assumption of duchmng annval

growth sates employing a snmplc compounded formuta (141)". Present population in 1995_“'.15

also estimated in the same manner. Major study results are presented as follows:

{1) Review of past population developmeat in the’ province and poputation distribution i

1990 to urban and rural areas.

The past populationi development during the census period from 1980 to 1990 revealed
" that: o
The province recorded 1.4% of average annual growth rate, lower than the regional

rate al 2.3%, as a conservative growth, and

§-13



Percentage of provincial population to the regional population slightly decreased
from 17.5% in 1980 to 16.1% in 1990 and urban population percentage adversely

decreased.

(2) Review of the NSO regional population projection in view of annuat growth rates (base

year 1990) and the demographic conditions presented in the 1992 Philippine Yearbook.

Annual growth rates of regional population projected by NSO were analyzed 'using
simplifkd for.mula. The consetvative growth rates were calculated reflecting
demographic characteristics of moderate decline of festility and mortality described in the
1992 Philippine Yearbook. Future behaviors of provincial population are assumed to
follow more or less same as those of regional ones, unless specific development takes

- place in the province.

(3) Estimation of present provincial population (1995) applying 1980-1990 average annual
growth fate of respective municipalities (further broken down to urban and rural areas)

assunning that the behaviors of past population development prevailed up to the present.

(4) Pro;ecllon of pmvmc:ai populalmn by target year: .
- The manner of discount in annual growth rates of regional populauon for the target
' years was apphed for provmcml populanon pr{)]echon howev er the minimum grov.lh‘

rate was assumed at 1.00 % for plannmg purpose. ‘ L

- Populanon in 2000 was pmJected from the base )ear l995 applying lhc fmnuaI:

. growth rate of 1.13 % (21 5% discount of the growlh rate of the provmce obsened.

| _ dunng tast census decade, 1980-1990). .

- Population in 2010 with the base year of 2000 was projected applying the annual
growth rate of 1.00 %

- Presenl profile of populalmn d:slnbunon bolh it urban and rural areas is assumed to

: prevali through the future.
‘ 'Populaiioh By tafget year and the year 1995 is presented in Table 8.3.1 covering all munici-

palities broken down to urban and rural areas. Number of households by target year was also

studied and included in Table 8.3.5, Supporting Report.

8-14



Table 8.3.1 Future Population by Urban and Rurat Area by Municipality

'8.3.2 . School Enrollment Projection

* From the ¢

H

be ealfoi'ling in elementary and high school levels for all municipﬁﬁties is derived.

1930 1995 2000 2016
Municipality | Urban | Rural | Tota) { Urban | Rural | Total | Urban | Rura) | Total | Usban | Rural | Total

Bangued (Capital) | 14,027] 20,157] 34,184 14,90d) 22,455 32.359] 15,765) 23,7533) 39,518] 17,413 26,237 43,650
Boliney T30] 3,033 373 7701 34¥| 41HM 314 3622 4436 §99] 4001| 4.000
Bucay 2.668] 10678 13346} 2,753 i1,107] 13,8600 2512 11,749] 14.661] 3,217 12.978] 16,195
Bucioc o] 1,933 193 0] 20200 2,120 0] . 2,243] 2,243 Q] 2478] 2478
Daguieoman o B3] 1413 O] 1,500 1,500 o 1587 1,587 0  1,753] LIS}
Danglas 14320 1610] 30420 §,555] 1,701] 3.,256] 1.645] 1,799 3444] 1847 1987] 3304
Dolores 1,725 68520 - 8571 1,867 7,398 92621 1,975] 7822 9,197 2,182 8640] 10322
Lacub 620] 1706] - 2326 erif - 1815|2486 7i0| 1970 26300 gl 2a2] 2008
Lagangilang “2255] 8993 11,248| © 2,4501 9772 12262} 2,634) 10,337 12,978 295100 (1,418] 14,328
Lagayan 835] - 2936] - 3,171 854]  2,580] 34M 903] 2,729 3.4632 9971 3015|4012
Langiden 3430 2,109] 2432 ¢ 350 2,208]° 2,556 370] 2,334 2,704 409 2.578] 2987
La Paz 3.050] 8190 11,240] 3.362] 9,058 12,4201 3,556] 9,582| 1),138] 13,928) 10,585] 14,513
Ecuan 635) 3,062] - 3697 654] © 3,391} 4045 6921 3,587 4,219 7641 3963 4727
Luba 1015 4,548 3563 LI67] 4,765] 35932 1,234 50411 62751 1,363] 5569 6932
Malibcong 0] 3,494 3494 0] 3,705 3705 0] 3919 3919 0] 4,329] 4,329
Manabo 16031 4094 7.797] 3968] 4,515 8483 4,197 - 4.776; 8973 4.636] 5276 9912
Penarrubia 945 3,048] 4.893] 1049] 4.299] 5348] LNIO| 4,547] 5657 L236] 5013 6,249
[Pidigan 2428] 6319 8807 -2.655] 72,013] 9.768] 2,809 7,524) 10,333]. 3,103 8311 11414
Pilar 1266l 7,185] 8451 1,303] 7.660] 8963) 1,378] &8.103] 9481] 1,522] 8951 10473
Sal-lapadan 1,277 3.664] 4941 rd24] 3892 5316l 1506 4,017 S5.623]  1.663] 4,548} 6211
San [sidro 496]  3.248] 3,744 5521 3.372] 404 584] 3.378] 4362 6451 4473 43818
Son Juan 1,228] 7217 8A44s] 1.3 7.797] 9026] 1.406] 8,247] 9653 1553 9.110] 10,663
San Quintin 655] - 3,638 4,293 - 738} 3,963 4,706 281 4,197] 4978 g63| 4,636] 5499
[Tayun 2474 8871 11,045] 2268) 9,569] 151,837 2,399 10,122 12,520 2,650 111811 133831
Tineg O] 3068] 3,068 of -3109] 3109 O  3.289] . 3,289 o] 3.633] 3633
[Tubo “0] 45891 4589 0f Skl 5014t o] 5.406] 5406 gl -5972] 5912
Villaviciosa 7621 3,850] 4612 788 4,209] 4997 834] 4.452] 5,286 9z21]. 4918|5839
Provincial Tofal | 43.169] 140,574] 184.143] a7471]151,808]199,279] 50,214] 150.582[210.796] 55.465] 177,384] 232,349

stimiated 1995 total population of the province, the number of children who would

School age population is extrapolated from the 1990 NSO age group classification of 5-9, 10-
14 and 15-19 years old bracket by municipality. The age group for the elementary level is

from 7 to 13 years.'iwhile. that for the high school level is from 14 to 17 years. The p'erce'm-

“age of school age population for Ihe target years is based on the existing composition or

structure of the 1990 poputation.

From the school age population, the number of children who would attend either private or

public school, by target year is computed using the projected participation rate. The partici-
pation rate by target year varies depending on the socio-cconomic condition of the province.

Generally, an improved economy will result to a higher participation rate. For the province,
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an increase in the pasticipation rate in both private and public schools is foreseen by 2000
and 2010,

The number of public school students by target year is then derived from the projected

number of chitdren who will attend school. A participation rate for public schoo! enroliment

is cstablished based on the existing participation raté of public school students to the total

school age population. A s'light increase of 5% from the 1995 rate is foreseen in 2000 and

another 3% from the 2000 rate in 2010. (details are referred to ‘Table 8.3.6, Supporting

Report).

Table 8.3.2 shows the projected number of public school students by municipality, by target

year. A tofal of 45,291 and 50,168 public school students is estimated o ensoll in 2000 and

© 2010, respectively.

Table 8.3.2 Projected Public School Enrollment and Number of Pubtic Utilitics

by Muaicipality

Number of Public School Students No. of Public Utilities
Monicipality 1995 2000 2010 1995 2600 2010
“fBangued (Capital) 6,690 1,851 8,858 6 C 6 7 .
Boliney - TBS "+ 858 956 0 0 0 ]
Bucay 4,472 4916 - 5,287 1 1 1
[Bucloc © 358 391 439) 0 - {) 1]
Daguioman | . 387 “462 L L 0 0
Danglas - 557 : 617 682 0 i1 1.
Dolares 1,617 . 1846] 2,009] - 1 P 2
Lacub 204 Y 408 0 0 0 . 0 0
Lagangilang : 2,254 C 2,71 30470 1 o 2
Lagdyan i 95§ - 1027] LIsg-: o 0 0
" ILangiden : 423 456] . 1) i
La Paz 2,146 2,493 27128 0 0 0
Licuan 5517 404 480§ 0 0 1
Luba B 1,106 1,185 1,337 Q 0 F Q0
Malibcang - 199 812 - . 952 “ 0 ] g
Manabo S 1949 213 23008 o1 1 1
Penarsubia - 316 987 INIE | | 1. I
Pidigan’ 2,197 2401 2681l 0 0 0.
Pifar F . 27268 .2,442 26000 T 1 !
Sat-lapadan 935 TL019 vzl o 0 0
San Isidro 1883 949 1,063 0 1 "
San Juan C 2,264 2,461 26310 - 1 ] 1
San Quintin 870 971 1,095 0 1 1
Tayum 1,919 2,159 2,459 0 0 0
Tincg 818 884 264] 0 0 0
Futo 1,556 71,657 1,81 0 0 0
Villaviciosa 743 876 - 998] 1 | 1
Provincial Total 40,598] 45,291 50068 14 17 2
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'8.34

835

8.4

“8.4.1

Projection of the Number of Public Utilitics

The number of public utilities (limited to public markets and bus/jcepney terminals) by target
year is projected in urban areas for all municipalities, The provincial physical framework
plan and the hierarchy of urban settlements stady serve as references in the projection. Bus

or jeepney terminals are considered in major transport routes of the province.

Three (3) public markets/bus terminals are planned to be constructed by 2000, and another 5
by 2010. Refer to Table 8.3.2 for the total number of public utilities by municipality by tar-
get year (details are referred to Table 8.3.7, Supporting Report).

Planning Area and its Projected Population for Sewerage

Urban areas with more than 10,000 population provided by Level 111 water supply systems in

2010 serve as the planning area. Population it the area is considered as the potential popula-
tion to be served. Only the capital town of Bangued has a population of more than 10,000 by

‘year 201G

Nuniber of Households to be Served by Municipal Solid Waste Collc@:tio:n System

The numbcr of urban households in 2000 is the potentiat households for the planning (refer to

Table 8.3.5, Supporting Repbﬂ).

Types of Facilities and Implementation Criteria |

In prinéiplei types of facilities and _lh_cif i'mplenmm'ati.o:i criteria as prescribed in the NSMP |
are adopted to this PW4SP,

Water Supply

The following are major conditions and assuriptions applied to urban and ﬁ_lr;ll water supply,

which are intended as a guide for the implementation of sector projects.

(1) Urban water supply
1 Service level _
It shall be noted that a national policy for urban water supply is a Level JUl system in
general as the most suitable measure. - Therefore, for the investment needs of the

sector development, il is assumed in this PW4SP that underserved and/or unserved
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2)

urban population at present and in the future will be provided with individual house
connections. However, it does not intend to exclude Level T and 1 facilitics from

being implemented in urban arca in the future as individual cases.

Utilization of existing facilities

‘The éxisting Level Iand I facilitics are considered to be utilized during the Phase 1

period.  However, the population served by these facilities are assumed to 'be ab-

sorbed by Level 11l seivice in Phase TL.

3) Walter source
Majorily of existing Level HI systems are utilizing deep wells in view of economy and
- casy O&M. In this context; priority is given to deep wells wherever applicable. Spring
source is considered only in difficult area where deep well construction is not applicable.
The groundwater productivity was assumed based on the study results of water.
sources in Chapter 7 and presented in Table 84,1
Tabte 8.4.1 Groundwater Productivity
; : : 3 vale tivily
Municipality Specilic Capa(jily . Well Depth qun:;ra[!);;:;?:nc ity |
L P Giterfsecm) {meler) {cnu. /16 hr)
Rangued (Capital) 250 50 - 1,440
Boliney 0.00 -0 0
Bucay 2.50 - 50 1,440
Bucloc 000 e XL
Daguioman - 0.00 0 0
Danglas . - 250 . 50 . 1,440
Dolores 250 - 50 C1,440
Lacubr 0.00 0 0
Lagangilang 2.50 50 1.440
Lagayan 2.50 50 1,440
. langiden 2.50 ~ 50 1,440
S Laray 250 50 © 1,440
- lLicuan 0.00 L 0. 0
" fluba 1.00 30 576
fMalibcong _0.00 0 0
Manabo' 2.50 30 1,140
" [[Penarrubia 2.50° 50 1,440
“IPidigan 2.50 50 . . EL
“fPitar_- 1.00 30 576
“[Sal-lapadan o 1.00 30 576
San Isidro 1.00 30 576
San Juan 250 ) . L44e
San Quintin 2.50 50 1,440
Tayuin 2.50 50 1,440
lincg 0.00 0 0
Tuba 0.00 0 ] |
Villavitiosa 1.00 30 576




4} Number of systems

In principle, one Level 11 system is considered for urban area of every municipality.
When any Level I system exists, the future requiremients are considered as an ex-

pansion of the existing systein, otherwise a new system was considered.

_ In addition to the above, any rural barangay/s being served by the existing urban

" Level HI system ‘are considered to be continued throughout the future. A merged

Level TH systemi covering more than two municipalitics is also considered, if

technical and economic conditions are being met,

Rehabilitation _
Rehabilitation of existing and Tature facilities is assumed to be undertaken by the

operating bodies.

(2) Rural \'.ualer supply

1)

2)

Service level

The Level 1 systeims are generally planned for rural areas whcw housu are \LSNCK‘L' _

(deep and/or shallow wells). Spring development is excluded, in principle, from the

Level I planning in view of cosl effectivencss. However, difficult area, such as up-

land municipalities whcmin well construction is not suitable, is cohsiden:d to be

‘served by apnng sources. Lev e! 1 systems are COll\ldt‘I‘Ld where houses are clustered

and su;lable unlappud sprmg is avalhble

Suwce level shndards are sclforlh aq i5 households pet source for Lele l and

houxeholds per commu nal faucet for chcl 11, as defmed in the mtional me

Application of Level HI systéms in rural areas may be considered in a case to case

basis in actual implementation.

Utilization of existing facilities

The existing facilitiesfsystems in all service levels were considercd to be wtilized

throughout the future.

Waler source

For Level 1 facilities, deep well construction is given priority wherever applicable in
view of safety against possiblé contamination and stable water supply.  Standard
specifications of shallow and deep wells are summarized in Table 8.4.2 based on the

water source evaluation results presented in Chapter 7. Conventional construction
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8.4.2

method (driven well) may be employed under the favorable substrata or hydro-
geological conditions. The standard structure of wells in application of “open-hole

drilling and gravet pack” is presented in Figure' 8.4.1, Supporting Report.

Tablc 8.4.2 Standard Spmﬁcallons of Level I Wells

Specification Shallow Well | Deep Well
Construction Method |~ Open-hole drilling and gravel pack
_ CasingDiameter | S0mm | 100mm

_ Borehole Diameter 1I50mm 200mm
Ranges of Well Depth Standard Dcplh

0-20m 20m N.A.

20-40m NA. 30m

41 - 60 m “N.A. 50m

61-80m MN.A. 0Om

‘For Level I systems only umapped springs suitable for water supply purpose are con51d

ered. Identified untapped springs are presenled in Table 7.4.1, Supporting Repon

4) Numbez of systems/facilities o
* Numbert of Level T wells is estimated based on the service level standard; while, the

" number of springs coincides with the :_;urt'lbér of Level 1l systems.

5) Rehab:htanon _ o _ : _
' Rehabiluahon of ex'.s!mg Level I wells is not consudered smce most of the exlslmg \\ells
conslmcted by dnvmg melhod are not suliabIe for rehablhtalmn to recover lheir func-

- tions.” Howevet, minof repalr work for handpump and coucrele apron is a requisite.

Sanitation

- .- The conditions and asswinptions aré established for the different sanitation components to

~ - serve as guides in the implementation of projects.

| (l}_l{ou'sehold'loile_(s.

“Three types of sanitary toilet facilities for individual houses are considered for Phase I;
flush, pour-flush and VIP. While for Phase 11, flush and pour-flush are planned consider-

ing the improvement of living standard.
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The type of toilet facilities is dependent on the existing or planned service level of water

supply in the community. In urban and rural arcas with Lovel 1 or 11 water supply

5
facilities, only pour-flush and/or VIP are considered, while in urban areas with Level 1l
water supply systems, flush type toilets requiring a piped water connection are included.
(2) School toilets
Standard service level currently used By DIICS (50 students per unit facility) is employed
- Tor both phases.
The standard toilet facility (1 building) with S units of toilet bowl to serve for 250
students: is adopted for planning purpose, which is modificd fram FW4SP- design to
provide a shallow well as a water source. '
(1) Public toilets _
‘As a minimum reqluremem at lcast 1 sanitary toilet facility is assumed (o be provided for _
'rcspechve ut!hh_es: public market and bus/jeepney terminal.
§, The slandard !*W4$P design wnh 6-units of toilet bowl for the market is 1dopled In this

design, it is assumed that water supply will be tapped from lhe existing system, hence an

elevated water tank is provided.
843 Urban Se\i'erage :

?'rile co.mm.énéemem of ‘slag’cf:d impleméhtali()n of the sewe;ag:c'_pf()gl;‘aﬁl is ﬁlénﬁed it Phase [I'
for ihé limited ‘wrban area (50% of urban population sgrv’cd by Level 1ff system for the
municipalities with urban populatioai of more than 10,000). It is practical to start the program
fully vsing the existing facililies to allow for lower initial investment cost than starting al
once a convenlmnal sewerage system (refer to l“lgun, 3.4.2 Staged ]mprmcmem in Sewage

CO"BL“GI’] Method, Supporting Report).

Low cost off-site technologies such as small bore sewer for collection of effluent from septic
tank are to be adopted. Improvement of sewage coltection method may be gradually achieved

from combined sewer {0 separate sewerage system.

Scwage treatment facilitics may range from community scale septic tank or inthoff tank to

aerated fagoon systems and to a more advanced treatment process such as oxidation ditch.
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8.44

8.5
8.5.1

For this PWA4SP, acrated fagoons are assumed as a representative trealment facility for plan-

ning purpose. Daily average wastowater quantity is assurmed to be 100 liters per capita per -

day.
Solid Waste

In terms of facility requirements, this PW4SP only studied thé number of refuse collection
teucks required for the year 2000. A rated capacity of 5 cu.m truck/vehicle is considered for
calcutation of required units of truck.  Disposal of solid waste shall be studied in detail
through investigations, F/S and D/D. Unit selid waste generation for urban area is assuined

to be 0.418 kg. per capita per day.

Scervice Coverage by Target Year

Water Supply
The service coverage in terms of population to be served by target year was estimated by ur-
ban and rurat area by municipality. The service coverage in rural area was further subdivided

by service tevel (Level 1 & Level I1) to finally come up.'wilh physical rcquirememé.

Base flgu res applied to esllmate the fulure service coverage and the additional popuhuon o

- be served an,

" prov mcnl sector targets,

populallon pmjechon by largel year, and

“- base year service coverage (sen ed popu‘latmn) by exlsung facﬂums

- Future requirements in terms of additionial population to be served were then estimated by

urban (Levet IIl) and rural (Level I & 1I) area by mu.nicip‘ality as a shortfall to wmeet the

_population to bé served in each target year. The population served in base year is adopted as

the pob_u!‘alion served in target yeaf. when the former population exceeds the population o be

served in the target year/s. Manner of calculation is specificaily presented by phase.

(1) Phase I requircments
Additional service coverage was eslimated as a shortfall of the population (o be served in
Phase I comparing with the population served in base year. In this connection, existing

facilities both in usban and rural areas are assumed to be ulilized during the Phase 1 period.
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The utilization of untapped springs for Level 11 systems was given priority during Phasc |
period for rural water supply. At the time of this plan preparation. two (2) untapped

springs in Tubo were identified.

(2) Phase H requirements
Additional service coverage was estimated as a shortfall of the population to be served in
Phase 1l comparing with the population served in Phase 1. In this régard, exi#!ing facili-
ties in rural area were assumed to be utilized through the (wo Phases, while urban popu-
lation served by Level 1 and 11 facilities in base year was assumed (o be absorbed by

Level T service during Phase I penod

Table 8.5.1 exhibits the population lo be served by target year, while Figures 8.5.1 and 8.5.2
present maps showing service coverage by 2000 and 2010, respectively (details are referred

to Suppoﬁihg Report).

Through the Phase I development, approximately 33,200 persons in the provin:ce will be
served by additional water supply services, of which 6.100 persons or 18% of the total will be
urban population and 27,100 persons or 82% will be raral population. '

In the Phase Il period, a total of 54,400 petsons, of which 30,500 persons or 56% in urban
area and 23,800 persons or 44% in rural area, will be furlher benefited by water supply

_serv:ccs Thls addmonai service coverage in urban area mcludcs upgradc of servy ICC lcx el for

25,400 persons sened by Level | and ]t facnlmes in 3995

Sanitation

(1) Household toilets
The service coverage (number of househotds 1o be sérved) by different types of sanitaty

facility is estimated by urban and rural area by municipality for the years 2000 and 2010.

The future service cov erage and additional households to ‘be served are estnmatcd to meet
the prowncnal largets using the number of household served in the base year and the

number of households in target years.

Additional number of households to be served by different type of facility by urban and
“rural area by municipality is the shorifall of the number of households 1o be served in

larget years comparing with either that in base year or in Phase I (details are referced (o
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Supporting Report). However, when the number of houscholds to be served in target
year/s is less than or equal to that in base year, no additional number of houscholds to be %

served is counted.,

In the determination of the number of houscholds to be served by flush type toilet, when
the number of houscholds to be served in the target year is bigger than in base year, the
target coverage is aﬁplied with conditions. When the target coverage is bigger than Level
I water supply coverage, the lader coverage is adopled, while ih the other case, the
targel coverage is applica. In cases where the farget coverage is less than that in base

year, the base year coverage is adopted.

For Phase 1, any type of exisling facilities both in urban and rural areas is lo be utilized
during Phase 1 period. For Phase i, water-scaled toilet facilities in Phase I both in urban

and rural arcas are to be utilized.

The projcétéd number of served households at the'ér::d of the Phase I period is 30,329. The

addiliona! households to be served totaled to 11,758, of which 9% is urban households and

91% is miral households. W.hile at the end of Phase If period, the numbér of served house- :
 holds is 54,143. The additional households to be served are 25,323, Of this, 22% is urban @
- households and the rest, 78.% is :ﬁlral‘ Table 8.5 2 gllmll?ﬂﬁ?ﬂs the number of households to

be sened by target year for urban and rural areas by mumcnpahly hgures 853and 8.54
prt,sen! maps showmg service co»eragu b) 2000 and 20]0 rcspecnvely :

© (2) School mii_efs
' The service coverage (nmhbér“of p‘ub]icg school students 1o be séwed) is estimated by

municipality for the years 2000 and 2010.

’The fulure service cmeragu and additional number 0f students to be served are estimated
usmg the number of s{udents served in the base year the humber of students in target

years and the provmc&at sector targe(s

"Additional number of students to be serv'e.d by mur_lici.pality is the shostfall of the number
of students to be served in targets comparing with either that in base year or in Phase |
(details are referred to Supporting Report). However, when the number of students to be
served in targetss is less than or equal to the base year, no additional number of students ,.g:

to be served is considered.
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The existing facilities are to be ulilized during Phase I period, while the facilitics in

Phase | are to be utilized during Phase Il period.

The projected number of served students at the end of Phase | period is 33,971, The
additional students to be served totaled to 14,507 While at the end of Phase period,
the projected number of served students is 45,151, The additional 'SllldEills to be served
are 11,180, Table 8.5.3 summarizes the number of public school students to be served by

target year.

Table 8.5.3 Additional Number of Public School Students to be Served by Target Year

{School Toilets)
Phase 1 (2000) Phase 11 (2010)

Fotal No. of No. of Public | Add't. No.of otal No. of No. of Public | Add'L No.of

Municipality Public SCI.IOD! School Stu- | Public School Public Sl‘|.1601 School Stu: | Public Schiool

Students . dents to be | Students to be Students dents tabe |Students to be

S Served Served . Served Served

Bangued (Coapital) 1.851 5,888 3,338 8858 - 1972 2,084

Boliney ] 8581 644 : 0 956 860 216

Bucay 4916 3,687 1,887 5,287 - 4,758 10?1

Bucloy - : ' 39§ 203 L9 - 439, 395 102

Daguionuan : 402] : 302 0 428 385 - B3

- lpanglas 617 463| ¢ Coool 6482 614 - 151

ﬁg Dolores 1,846 1,385] 85 2,000 - | 808 423

& Lacuh an 242 0 408 3671 125

: © ||Langangilang 2,711 2,033 0 3047 2,742 Ce 09,

[Lagayan . 1,027] - - 770 . 0 1,140 CL02% : 256

tangiden - 456] - 142 S q 489 440 08

LaPaz 2,493 1,870 ¢ k120 . 2112 - 2,441 - (5811
Licuan 404] - 303 "3 . 480 432 My

Luba 1,185] - . B8% . 689 P13 (1203 134

Malibeang 872 | 654 1654 ;952 RSPy . 1303
Manabo_: 2,134 6ot - i 1,008 ©2,390] 2081 - .ssgf
Pefiarrubia . 987 F40] 0 DL 1,006 266]
Pidigan 2,401 1,801 ¢ 451 . 2,681 2413 612l

Pilar 2,442 1,832 C 132 © 2610 2349 517

Sal-lapadan 1,019 164 264 1,123 1.011 247

San Isidro 949 712 512 1,063 957 - M8

San Juan . 2,461 1,846 446 2,611 2,368 _ 52

San Quintin . . 971 728 ! ~ 1,095 986 : 258

Tayuim 2,159 1,619 719 o459 2,213 594

Tineg 8§84 © - 663 663 864] | “Bosy . - 205
Tubo 1.657 1,243 693 ~ 1812 [ICET] O

Vitlaviciosa 876 657 . 657 998 sy 4

Provinciat Total “45.29] 33901t 14,507 . 50,168 45,051) 13,180

(3) Public toilets |
The service coverage of public utilities with sanitary toilet facility is estimated by mu-

nicipality for the years 2000 and 2010.
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