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1. INTRODUCTION
1.3 The Provincial Plan for the Provinee of Hocos Sur

1.3.1 Preparation of the Plan
MINUTES OF DISCUSSIONS
ON
THE INCEPTION REPORT
| FOR
STUDY ON PROVINCIAL WATER SUPPLY, SEWERAGE AND
SANITATION SECTOR PLAN
N
THE REPUBLIC OF THE PHILIPPINES

| AGREED UPON BETWEEN
THE DEPARTMENT OF THE INTERIOR AND
LOCAL GOVERNMENT
AND
STUDY TEAM OF
© JAPAN INTERNATIONAL COOPERATION AGENCY

MANILA, SEPTEMBER 5, 1994

yﬁ /\Wﬂ“J

HON. YOLANDA MA. L. DE LEON MI MASATOSII MOMOSE
Assistant Scerctary ' Team Leader, Study Team
Dept. of the Interior and Local Governiment Japan Int'} Cooperalion Agency



Japan Intemational Cooperation Agency (hereinafier referred to as “JICA"), the
official agency responsible for the implementation of the technical cooperation programs
of the Government of Japan, dispatched the Study Team to the Republic of the
Philippines on August 31, 1994 to conduct “the Study on Provincial Water Supply,
Sewcrage and Sanitation Sector Plan” (hereinafter refered to as “the Study”) in
accordance with the Implementing Arrangement for the Study between the JICA and the
Department of the Interior and Local Government (hereinafter referred to as “DILG") on

 November 19, 1993.

_ A series of discussions was made on the Inception Report for the Study between
* the Study Team and officials of DILG. In the course of discussions, both parties have
agreed to the main iterns described in the Inception Report. The list of attendants in the

series of discussions is presented in Appendix A.

1. Objectives and Scope of Work for the Stud'y

(M Formulation of long-term provincial development plan for water supply, sewerage
and sanitation sector to the year 2010 through technical assistance to the

provmc;al staff; and

(’)) Prepa:atlon of mediuni-term (ﬁva year) sector mvestment plan based on the long-
term development plan. :

The Study will be conducted in two stages for the two batches.

Study Area

1

The study area covers the following nine (9) provinces and are grouped as follows:

BATCHNg, 1 BATCHNo. 2
(1) Zambales ‘ (1) Abra

{?) Rizal (2) Mlocos Norte
(3) Mindoro Orental (3) Ilocos Sur

(4) Mindaco Occidental (4) Nueva Vizcaya
(3) Batanes

For Rizal province, four (4) municipaiities covered by the MWSS will be excluded in

the future plan. The conduct of the Study for Batch No. 2 shall be finally determined
afiec ascertaining the peace and order conditions in the subject provinces by the end

of the Batch No. | Study.

ot




3. General Approach and Methodology o the Study

% (1) Planning framework for future sector development

a. Base years shall be determined after discussion with \IEDA to confmm with
national plans and programs.

'b. The PW4SP shall be prepared within the context of -existing plans and

projects.” However some modifications may be made where appropriate to

reflect the updated information.

c. Conformity and consistency of the Study with the national plans and programs
such as the NEDA Board Resolutions Nos. 4 and 5 - Series 1994; the Water
Sector Reforms Study and the National Urban Sewerage and Sanitation

Strategy Plan for the Philippines.

{2) Establishment of data base

To maintain consistency and compatibility with the existing data base of
previously developed PWd4SPs, the Study will adopt the same in principle and w:ll

be modified if needed.’

(.}) Water source development

;% Water Ava;lab:llty Maps will be developed through updatc of the \JWRB s Rapid
' Assessment Report and other studies. _

(4) Comumunity development ard training

© Training needs assessment will be undertakeri to guide the Study in identifying
manpower development strategies and programs. Existirig local training resources
and activities will be evalvated. A community development study will be
undertaken entailing model studies for cach of the three service levels tn every

province.

()) Technology Transfer

Capacuy bu:ld:no and tecimolooy transfer are impottant elements of the Stud»
To the extent possible, counterpart staff at the local and national levels shall
3pamc1pat«, actively in data collection and analysis, formulation of strategic
recommendaticns, and the preparation of the PW4SP.

0



4. Implementation Set-Up for the Study

In accordance with the Implementing Arrangements between the DILG and the JICA,
the DILG shall:

(1) secure the safety of the JICA Study Team;

(2) assign DILG counterpart staff members who will coordinate and assist PSPTs at
“the provincial level,

(3) Set-up PSPTs by respective provincial governments in the study area and secure
budget te carry out the Study;

(4) through PSPT in each study area province; facilitate and coordinate.‘in data
~ gathering with municipal government and other agencies concemed, and
- participate in workshops and preparation of PW4SP.

(5) facilitate coordination -with concemned- agencies like -DPWH, DOH, NEDA,
LWUA and with appropriate bodies such as PCC (FW4SP) and the like. '

The JICA shall:

“(3) pursue technology transfer to the Philippine counterpart personnel in the courss of
the Study and; : '

(2) assist PSPTs in the preparation of the PW4SP.
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LIST OF ATTENDANTS IN THE SERIES OF DISCUSSIONS

ATTENDANTS
A. DILG

1. HON. YOLANDA MA. L. DE LEON

2. MR. ORVILLE M.ROQUE
3. MR. ROGELIO B. OCAMPO
4. MS. ELLEN L. PASCUA

5. WIS. FE CRISILLA M. BANLUTA

B. OTHER AGENCIES
1. MR. ANTONIO DE VERA
2. MR: ROGELIO A. FLORES

3. DR. MARIO VILLAVERDE

C. JICA

" 1. MR.MASAO TATEBA

2. MR. ELJT IWASAKI

D. JICA STUDY TEAM

1. VIR, VMASATOSHI MONOSE
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Assistant Secretary,
Plans and Programs

Project Nanager I, PMO
Chief, Planping Div., PNMO
Chief, Admin. Div., PMO

PW4SP Overall Coordinator, -
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Administrator, LWUA
Director, PMO-RWS, DPWH

Director, EHS, DOH

" Supervisor, Second Dev’t. Study
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Asst. Resident Representative,
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Team Leader
Water Supply Engr.
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“The Stage I field work for “the Study on Provincial Water Supply, Sewerage and Sanitation Sector
Plan” (hereinafier referred to as “the Study™) started on August 31, 1994 and completed on Dacemiber

28, 1994,

A series of discussions was held, through the cowrse of the Study, bebween JICA Study Team and
officials concerned including DILG, NEDA, DPWH, LWUA, other central agencies and provinces.

General approach and methodologies, as presented in the Inception Report, have been employed for the

planning work.

Progress chor{ I, which covers all outputs during the work period, was prepared entailing part of
PWA4SP for respective provinces. The conlents of the report were basically agreed upon on December
20, 1994 between JICA Study Team and officials concerned in the Philippine side. The list of

attendees to the meeting is presented in Appendix A. The following were confirmied and/or agreed upon

by both parties.
i Study Area Coverage

- For Rizal province, four (4) municipalities covered by the MWSS were initially agreed to te
excluded from the sector plan. However, inclusion of the Talim Island, part of Binangonan

" (rural area) which is one of the four municipalities, has been reconsidered upon request by the

- Governor,
2. Planning Conditions

(1) Table of Contents for PWdSP: refeming to previous PW4SPs, some modifications were

made. -

(2) Planning Conditions: _
a. Conformily and consistency of the Study shall be ensured especially with “Medium-

Tean Philippine Development Plan 1993-1998.”

b. Planning base year is 1994, while target yeurs arc 2000 and 2010 tor medium-tern and
tong-tecit purposcs, respeclively. The start ycar of S-ycar mediunt-term development

is set 1o be 1996.



C.

Population projection: NSO projection was basically adopted.  However, some
modifications on urban and rural poputation by municipality were made wilh reference

to te-classification of barangays reviewed by respective PSPTSs.

Data management: outputs in {ables-and graphics are prepared In EXCEL

spreadsheets for final analysis and presentation.

Sector arcangements and institutional capacily: previous arrangements adopted and

experiences learned by the central government agencies are discussed in detait for

" referencesbasis of LGUs in coming up with sector plan.

(3) Future Arrangements by DILG

a.

Further arcangements with PSPTs will be done by DILG to catch up with the schedule
to complete PW4SP within one month during February, 1995 after holding workshop

-at respective provinces, |

Asrangements with Batch No. 2 provinces will be iniuated based on tie experience in .

Batch No. 1 study, ascertaining the peace and order in the provinces.

To ensure timely completion/finalization of the Plans, DILG shall work closely with

the LGUs and other. agencies in getting the commients and recommendations on the

- Draft Plans.

Adoption of the Plans by Lhc_Provincial Council (Sangguniang Panfalawigan) shall

also be facilitated by DILG.
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‘The Stage U field work for “the Study on Provincial Water Supply, Sewerage and Sanitation Sector
Plan” (hereinafter referced to as “the Study™) resumed on January 14, 19935 and completed on March

14, 1995.

Conditions and assumptioas for developmeat of Medium-Term and Long-Tenm sector plans were

discussed and finalized between respective PSPTs and JICA Study Team through the conduct of
Workshop No. 3. '

Progress Report 11, as a draft of PW4SP, was prepared. In this connection, contents of the report weie
basically agreed upon on March 8, 1993 between JICA Study Team and officials concerned in the
Philippine side. The list of attendecs to the meeting is presented in Appendix A.

The following are futture arrangements required by both paﬂi_cs: :

(1} DILG will follow-up Batch No. 2 provinces for implementation of the P"»V4SP5, ascerlaining

the peace and order situation in the provinces.

o (2)' The starting date of the third field work by JHCA Stud); Team for Batch No. 2 will be informed

" to DILG through JICA Philippine Office.
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2. MS. ELLEN 1. PASCUA Assistant Project Manager, PMO

3. MR. ROGELIO B. OCAMPO Chief, Planning Div., PMO
4, MS. FE CRISILLA M. BANLUTA PWA4SPE Overall Coordinator, PMO
5. MS. JOSEPHINE RAMOS DILG Coordinator, Oriental Mindoro
6. MS. LINA GRIEGO DILG Coordinator, Occidental Mindoro
7. MS. MA. CONTESSA NAVARRQ DILG Coordinator, Rizal -
8. MS. VIVIAN BIALA DI1L.G Coordinator, Zambales

© B. OTHER AGENCIES

I. MR. VIRGILIO GACUSANA Chief, Planning Division, PMO, DPWH
C. JICA ®
1. MR. EJI IWASAKI “Asst. Resident Representative,
. - ' Philippine Office . '
2. MR NOBUAKIMIYATA - -Second Development Study Div.,

Social Development Study Dept.
D. JICA Study Team

MR. MASATOSHI MOMOSE Team Leader

L.

2. MR. MASUOMI HIROYAMA Water Supply Engineer

3. MS. YOLANDA M. MINGOA ‘Sanitary Engineer

4. MR, WILFREDQ C. BARREIRO Institutional/CD/T Specialist
3. MR MANABU FINIKAWA Financial Specialist

6. MR.ALLEN LOWE  System Engtricer
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MINUTES OF DISCUSSIONS
ON

THE DRAFT FINAL REPORT

FOR

STUDY ON PROVINCIAL WATER SUPPLY, SEWERAGE AND
SANITATION SECTOR PLAN

IN

THE REPUBLIC OF THE PHILIPPINES

AGREED UPON BETWEEN

THE DEPARTMENT OF THE INTERIOR AND
LOCAL GOVERNMENT

~ AND
STUDY TEAM OF

~ JAPAN INTERNATIONAL COOPERATION AGENCY

MANILA, DECEMBER 7, 1995

%j o / .

o £
HON. YOLANDA MA. L. DE LEON . MASATOSHI MOMOSE
Assistant Secretary

eam Leader, Study Team
Dept. of the Interior and Local Gavernment Japan Int'}. Cooperation Agency
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The Stage HI field work for Batch 1l for “the Study on Provincial Water Supply, Se\\'erage and
Sanitation Sector Plan" (hereinafter referred to as “the Study”) started on May 22, 1995 and will be
completed on December 15, 1995,

Major conditions and assumptions for the development of Medium-Term and Long Term sector plans
for the remaining five (5) provinces under Batch Il were discussed and finalized between respactive

PSPTs and JICA Study Team through the conduct of Workshop No. 3.

The Draft Final Reports for the niing (9) provinces, which cover all outputs during the study period,
were prepared for respective provinces. The contents of the report were basically agreed upon on
December 7, 1995 between JICA Study Team and officials concerned in the Philipph{e side. The list of
attendzes 1o the meeting is presented in Appendix A. The following were confirmed andfor agreed upon

by both parties.

1. Correction of typographical errors of the Draft Final Report will be undertaken by the

Study Team prior to printing of the Final Report.

2. Adoption of the Plans (Batch II) by the Provincial Council (Sangguniang Panlalawigan) -
shall be facilitated by DILG in the same manner as Batch I o '

3. Inclusion of the Message of the Govemor in the Main Report of respective PW4SPs.
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Appendix A

LIST OF ATTENDEES

Attendees
A. DILG

HON. YOLANDA MA. L. DE LEON
MR. ORVILLE M. ROQUE

MS, ELLEN L PASCUA

MR. ROGER OCAMPO

MR. MARIO VERGEL DE DIOS -,
MS. FE CRISILLA M. BANLUTA
MS. JOSEPHINE RAMOS

MS. LINA GRIEGO

MS. MA. CONTESSA NAVARRO
MS. VIVIAN BIALA

CWwe B W N -

P

B. OTHER AGENCIES

MR. ROGELIO A. FLORES

MR. VIRGILIO GACUSANA

MR. VICTOR SABANDEJA

MR. ANIANO FORNELOS JR.

MR. JOSE RENE RONCESVALLES

halt bl e

. JICA

1. MR. SHIGEYUKI MATSUMOTO

D. JICA Study Team

MR. MASATQSHI MOMOSE
MR. MASUOMI HIROYAMA
MS. YOLANDA M. MINGOA
MR, WILFRIDO C. BARREIRO
MR. ALLEN LOWE

oW =
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Dasignation

Assistant Secretary

Program Manager, PMO

Asst. Program Manager, PMO

Chief, Planning Div., PMO

Chief, Operations Riv.,, PMO

PWASP Overall & llocos Norte Coordinator
DILG Coordinatos, Abra & Or. Mindoro
DILG Coordinator, Batanes & Occ. Mindoro
DILG Coordinator, Nueva Vizcaya & Rizal
DILG Coordinator, llocos Sur & Zambales

Director, PMO-RWS, DPWH

- Chief, Planning Division, PMO, DPWH
" Chief, Environmental Health Division, DOH

Sanitary Engineer I, DOH
Program Manager, LAVUA

2nd Development Study Div,,
Social Development Study Dept.

Team Leader
Water Supply Engeneer

~ Sanitary Engineer

Institutional/CD/T Spec:ahst
System Engincer

&




2,
2.6
2.6.2

PLANNING APPROACH FOR FUTURE SECTOR DEVELOPMENT
Planning Principles and Data Management
Data Managemcnt

(1) Comiputer-bascd System

The data management system was established to support the Provincial Sector Planning
Team (PSPT) in the preparation of the Provincial Water Supply, Sewerage and Sanitation
Sector Plan (PW4SP). An essential task of dala management is to organize various kind

of data into an effective and efficient information base.

A computer-based system was applied as a viable solution to process large amount of
data and te minimize the human-error in calculation. For this particular project, a
dynamic system is designed to allow the planner to adjust planning factors and update the

information when further data becomes available.

It is viable and econemical to choose the microcomputer with software suitable for the
average skills of the common user. In this connection, of the two types of software
package available, database and spreadsheet, the latter method was selected. "Among the
available spreadsheet-type software, EXCEL was uscd'._ EXCEL su i}porls file conversion
(opening and saving), multiple filc opening, graphic presentation of data, What-You-See-
Is-What- You-Get (WYSIWYG) formatting, scaleable font and view, etc. The following
ate the advantages and disadvanlages of the spreédsheel method with reference to

database method.

Advantage - . Disadvantage
1. Minimum programming skills i. Repeated entry of samic formula
2. Friendly environment to users 2. Sorting or indexing is done manually

3. Graphic presentation of data at - 3. Alldata are loaded in memory, which
user’s option : : require huge amount of memory
4. Execution of dala linkage at formula 4. Limited to static data tinkages
level entry '
5. Guided formula creation using
function wizard
Data management lask statts from the collection of data using the questionnaire fonms.
The existence and accuracy of data are major concern al this stage to prepare main
information bases. Using the microcomputer provided with EXCEL spreadsheet, data in
the questionnaire forms are transferred into the forms constrvcted in EXCEL. Applicable
policy, criteria and assumptions are entered into key parameter tables. These data are
then processed and finally consolidated into target forms. These finat forms provide a

map of provincial profile, service coverage, future requicements, cost estimates for future

scctor development, and funding requiremients.
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Table 2.6.1 Key Parameter

Yt Scenano

2nd Seenasio
2rd Scenario
4th Scenario
Sih Scenario

% Funding Available
% Funding Available.
% Funding Available
% Fuading Available
% Funding Available

No. Prescription of Key Parameter Unit Values
i o |Water Supply
% Nunber of household to be served by Level § Facdiny HHFactliy
- Water Consumption Rate for Levet 13 Syctem Eitee/eapita/day
é Sanitation
; 51d. sumber of student to be served by a unit of sanitary toilet StdentToifet
Standard number of toleis for a public utifity TolevPublic Faciliny
? Werer Supply
UrbanWater Supply % of Population
Rural Water Supply <% of Population
Sanitation
£ Housshold Toile % of Houszhold
A Urban Housekold Toites
E Flush t of Heusehold
& Pour Flush % of Household
g VIP Lawring ) % of Houschold
= Rural Household Foilet
£ Flash % of Household
3”7 Pour Flush < of Household
k VIP Latrine % of Houszhold
e Schoel Teilet % of Public Student
s Public Teiled % of Public Utility
z Solid Waste % of Population
% {Y¥ater Supply _ :
% UrbanWater Supply % of Population
E " Raural Water Supply % of Population
2 Sanitoiion _
& Household Toiet % of Houschald
i _._.5 i r_bw; Household Tuiler
k. “Flush * % of Household
_ E Pout Ftush ¢ % of Househald
& ViP Larine % of Household
u Rural Hensehold Toiler
,S, Flush + % of Household
' Povr Flush % of Household
VIR Latring % cof Household
* School Toilet % of Public Student
Public Toilet % of Public Unility
L : Urban Seweeage % of Uitan Population
1. |Percentage of Level I Wells For Rechabilitation %
4. Percentage of Sector Management Cost to Construction Cost
Feasibility and Pxtail Design % of Construction Cost
A Construction Supenvision % of Conslouction Cost
5. [Centingencies
Fhysical Contingency G of Construction Cost
Frice Conlingency ‘ Percent perannum
6. |Community Development and Training Cost
Level Il % of Construction Cost
Level land i . % of Construction Cost
7. | .é Leved 1} System (Operating Cost) PesosHil/year
2 G Levet HI Systee (Spare Parts/Equipment) ¢ of Constuction Cost
- & Hlevel H System (Spare Parts/Equipment) Pesos/titlfyear
g Level I Syster {Spwre PartsEquipment) Pesosftitl/ycar
: © % [Public Scheol Toilel Mairtenance Cost © PesosfToiletyear
. & [public Utility Toitet Maintenance Cast Pesos/Totletyear
8. |AMocation factorsPercentages of IRA
From Provincial %
From Municipality and Brgy. %
9. |Funding Leveld/Pescenatges for Differcot Financing Scenarios
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Table 2.6.2 Composition of Well Sources and Specific Capacity

o Standard Specification ]
Municipality Area Source Proportion| Depth SWL Specific Capacity
(%) (m) {m) Jitsec/m)
Rural Shallow Well
Deep Well N
Urban]  Shallow Welt
) Deep Well
Rural Shallew \Well o
Deep Well
Urban Shallow Well
Deep Well
Rural Shallow Wil
Deep Well
Urban Shallow Well
Deep Well
Rural Shallow Well
Deep Weil
Urban Shallow Well
Deep Well
Rural Shatlaw Well,
" Deep Well
Urban Shatlow Well
Deep Weld
- | . [Rural Shallow Well
gf Deep Well
Urban Shallow Well -
Deep Well ]
Rural | Shallow Welt
‘ Deep Well N
Urban Shailow Well
. Deep Well. - . . -
Rural | Shallow Well T '
: Decp Well
[Urban| - shattow Wett ]
Deep Well
Rural Shallow el
Deep Well
Urban| - Shallow Well
U Deep Welt
Rural | . Shallow Well
Deep Well
Urban Shaflow Well
Deep Well
Rural Shallow Well
Deep Well
Urban Shallow Well
T Deep Yell
Rural Shatiow Well B
Deep Well
Urban| _Shallow Well
g\ ___DeepWelt .



Table 2.6.3 Annual Distribution of Investment Cost Required by Sub-scetor
for Mediuvm-Term Development Plan

Unit: Percent

Sub-Sector

Companent

Urban
Water
Supply

Level I System
Feasibility Study and Detail Desigs
Construction & Supenvision
Community Developmeat & Training

B

1998 | 1999 | 2000 | Tota

X PR gTEmsaey BRoL QRN o
il el

Rural Water
Supply

FEevel I Facility
Detail Design
Construction & Superviston

Community Development & Train-i-r'x;g_. -

Level 1 System
Detail Design
Construction & Supervision

Commurity Development & Tr;ninir;g;

tion

0

Sani

Urban Hlousehold Toiket

Rorat Household Teitet
Public Toilet

‘Public Toilet

Diisinfection of Level | Wells

Detail Design - ©-
Construciion & Supervision

Comrnanity Development & Trainihg -

. Table 2.64 Level I Safe and Unsafe Percentage

e e - Safe Source Unsafe Source
. Municipality ' (%) %)
- Provincial Avera I A ]
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1 PROVINCIAL PROFILE
@, 33 Socio-economic Canditions

3,31 Economic Activitics and Household Income

‘Fable 3.3.1 Distribution of Household by Income Class

Ilocos Sur Repion 1

Income Class Total Familics? Annual Tncome Total Number | Annuvat Income

:  Number | Share Total (! 1,600} | Average (Pesos) | of Familics | Average {Pesos)]

Under 15.600 9,241 8.72 112,528 12,171 39.9058 - 11,360

:s.uod - 1999 5.746 5.42 102,004 17,753 44,018 17.628

20,000 - 29,999 23.519 22.29 . 60R 148 25,148 134,728 25,132

30,000 - 39,999 15,005 14.15 505,444 33.634 114,843 34.502

40,000 - 59,099 : 24,654 23.27 1.18.9.928 48,264 143,584 48,926

60,000 - 99.99% 13,552 1279 1,052,709 A6 122,295 76,111

100,000 - 249,999 12,100 1142 1,845,203} - : 152,5.02 ©oe2l lr‘)ﬂ_ : MZ,SIEJ

250,000 and over 2.051 194 830,615 .395.1:52 10,038 . 427.102

g [Total/Average | 105.968 100.00 6,226,579 30,576 671.527 | SS.‘JS;
’ Median o - . . o 39,050 E 4{_;.%5"

Source: 1991 Family lacoine and Expenditures Survey, NSO
Note: . :
(1) Based on NEDA and other agencics, poverty threshold in Region 1in 1997 was estimated at P 48.700.
Propottion of families below poverty level was 62 % o the same year. _
(2) For purposes of the survey, a family is defined as a group of persons usually living together and composed of the head
" and othét persons related to the head by blocd, marriage or adoption. A single person living alone is consideredas a
separate family. i ) L ‘



‘Table 3.3.2 Gainful Workers by Occupation Group and Major Industry Group

Gainful MAJOR INDUSTRY GROUP |
Major Occupution Group ‘\,l}l'kt‘l’s 15 J\‘.gricpl‘lurr, Miningand | Manu- !tl{:c!rmty, i .
Years Old | Fishciy and T facturi Gasand | Construction
and Over For¢shry Quarrying | facturiug Waler
I Total _ 174,251 821,793 _245]  RS88 386 7.035
Oflicial of Gov't. & Special Interest
Org., Coip. Executives, Managers, 3,222 11 9 95 1y 166
Managing Prod. & Supervisors
Professional B,245 22 15 107
chhn-l_c.lans and Associated 2937 19 31 2% Al
Professional .
Clerks 3,780 il 124 §9 21|
Ve oo .
antw & Shop Market Sales 4612 i 7 U
Workers ]
I-:a.]‘mcrs, Forestry Workers & 78.956 78.402 9 1
Fishermien N §
Craft and Related Workers 13,373 20 123 5,436 159 6,045
Pl_a_nt & Ma.chlm: Operators and 7.860 2 015 20 ot
Asxsemblers
Elemnentary Oceupations 20,513 8,606) 6l RIS - 0
Other Occopations 11,818 695 41 153 21 267
Occupation Not Stated 9,605 - - -
MAJOR INBUSTRY GROUP N
Whelesale Tr;allcpor!aiiﬁny ::2::1 ;T;ﬁ’ Community,| Activitics .
. Lo < AY! + e d 7 v
Major Qeccupation Group and Retail and Real Estate M:ﬁdl and Not Not
. Personsl JAdequately| - Stated
Trade Communication and .. - . )
Busi Services Defined
USINCSS
. Services .
Total 12,128 8,058 - 1,356} 29,157 9913] - - 9,595
Offictal of Gov'r. & Special Interest : . )
Org., Corp. Bxecutives, Managers, 1514 43 46 1.134 191 :
Managing Prod. & Supervisors ‘
Professional : 19 25 252 6,745 1,056
" [Technicians and Associated ' '
Professional ] 568 1 210 968 2719 ]
Cleaks 973 174 285 1,408 695 e
St;l’\'l(.‘i: & Shop Market Sales 1,698 550 183 2,133 15 1
Workers B *
i':faf'm:crs.‘l'brcs{ry Workers & 87 ) " 18 429 1
Fishermen
Craft aind Related Workers 88 113 581 473
Plant & Machine Operators and : - '
Asscinblers n 5. l 58 A 30 204
Elementary Occupations 6,361 644 21 12,370 1,300 .
Other Occupations 849 187 127 3.150 4,911 e
[Occupation Not Stated - - - - G 9,595

Svuree: NSO Census 1990

-




333 Education

Table 3.3.3 Household Poputation hy Ilighest Educational Attainment

Houschold i
Highest Educational Population | Age Grovp
Altainment TVears Ol by 20| 2026 | 2529 | 3034 | 3530 | 4044 [45 & Over
and Over — S
Total 1344620 154069  42.926] 41484 34198 29153 23.526] 101108
No Grade 19,949 4,619 60f 380 396 '4m . 473 132604
Pre-Schoo! ) 3739 3441 23 23 v 13 1 2090
Elementary 220470] 90581  1043s] 1714 132290 13837 13222 67.452
181 - $1h Grade 101.568] 56987 2240 2379 2880  3390[ 35| 33, 33.;'
Sth - Tth Grade ' 1150020  33.594] 8198 9335 1] 10447 9877} M0 ﬂt
High School ussoll  as.e29 20008 14698 11.074]  sa30] - 53200 13.842
Uadergraduate sparl  ment| ea30]  adm|  3e0e] 2795 2168 6.372
Graduate 6!.2;—8_ 13958 135780 10267] 7468 533 182 _ 2
@.1 ' Egecondary 11.020 sl 2034 2400 1772 0 Los  4s4 |.25;
’ Undergraduste 2222 380 ssy| 44 279] w05 02| 255;;
Graduate | B8 s 2382 1983 1.493 862 ;z 998
College Underpraduoate . 31,235 7,954 8,503 l. 5.27% 3.'2.12 2.370] - 1A3S ' 2,4!'3_;
Academic mgm Holder 27.4;8; 157} 54808] © 6753 4316 31450 2523 5,106
s 1,940 5601 255 w1 ol - sl a0

Svurce; NSO Census 1990



4 Population

31.4.2  Classilication of Urban and Rural Areas
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DISTRIBUTION OF URBAN AND RURAL AREAS
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5.3

Health Status

Health Facilitics and Practitioners

‘Table 3.5.1 Number and Ratio to Population of Health Facilities

and/or Medical Pracitioners

_ llocos Sur Philiipines

1lealth Facllities Number Ratio Number Ratio

Hospitals 23 1:24,501 1,733 1:35.017
RHUs 4 1:16,574 2,295 1:26,442
BHSs lS?k 1:3,589 10,151 1:5,978

Practitioners

Doctors 206 1:2,736 7431 1:8.166

B INUrses 189 - 12982 10,270 1:5,909
L Midwivs 305 | nges 11,604 115,230
Dentists 107 | 15267 1,550 1:39.152




3.6 - Environmental Conditions

3.6.2 Water Pollution

Table 3.6.1 DENR Water Quality Criteria/Water Usage and Classification for Fresh Water

PARAMETER UNIT CLASSAA | CLASSA | CLASSB | CLASSC | CLASSD
Colos PCU 15 50 () (C) 3
Temperatare *Crisc - 3 3 3 3
{max. rise in deg. Celsius)

il (range) 6.5-8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-9.0
Dissolved Oxygen ® Shsatn 70 70 10 60 40
(Minimim)

mg/lL 5.0 5.0 50 5.0 3.0
5-Day 20°C BOD mg/L | s 5 7(10) FO(15)
Total Suspendu:d.SM ids mg/l. 25 50
Total Dissolved Solids mg/L 500 1,000 1,000
Surfactants (MBAS) mgl.” il ' D.2(0.5) 0.3(0.5) 0.5 -
Oil/Grease o :

(Petroleum Ether Extract} mg/L. - nil - I ; 2 5
Nitrate as Nitrogen mg/L - | 10 NR 10 --
Phosphate as Phosporous mg/L il ol 02 0.4
Phenolic Substances as mg/fL, nil 0.002 0.005 - 0.02 -

Phenols : : _

Tolal Coliforms MPN/IOOmE | - SO 1,000 1,000 5,000 -
or Fecal Coliforms MPN/IOOmL | 20 100 200 - -
Chloride as Ci mg/ 250 250 350 .-
Capper mg/L ] 1 - 0.05 -
Notes: -

Class AA - Public Watet Supply Class 1. Intended for waters having watessheds which are
uninhabited and otherwise protected and which require only approved disinfection in erder to
meet the national standards for drinking water,

Class A - Public Water Supply Class 11, Sources of water suppiy that will requiré complele

weaiment (coagulation, sedimentation, filtration and disinfection) in order to meet deinking water

standards.

. Class B - Recreational Water Class §. For primary contect rececation such as bathing, swimming,
skin diving, ctc, {particularly for tourism purposes).

Class C - Fishery Wateér for the propagation and growth of fish and other agnatic resources;
recreational (for boating, etc.); industrial water supply class | for manufacturing processes

after teatment.

Class D - For agriculture, irrigation, livestock walering, ete.; for industeial water supply class 1
{cooting, etc.); other inband waters by their quality, belong to this specification.

T
'
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4. EXISTING FACILITIES AND SERVICE COVERAGE
4.1 Water Supply
4.1.3  Level 111 Systems

Table 4.1.1 Details on Existing Level 11! Systems

NEDA Level HE Services
CGeog- . Name of System Number of Numbir of Number of
graphic Munfeipality (Operating Body) Barangays Sexved_ | Houscholds Served | Population Served
Code Urban| Rural | Tota) Urbanl Rural| Tota! |Urban] Rurall Total |
012903 |Bantay Metro Vigan W.I 6 9 15] 230| 520 750] 1.150| 3750 ) 4.90()-
012305 [Cobugao Cabugao Waterworks Sysien 5] 1 16| 970f 342] 1312} 850F L710f 2,560
012907 [Cuoayan Metro Vigan WD 7 2 of 214 126] 3401 630 1.,7007 2,330
012910 |G- del Filar Barangoay Alfonso W.S 0 | 0] 03] 108 0] 540 -'?i“-i(l
Barangay DapJapig W.S 0 | ] { 82 §2 0] 260 260
Barangay Cencepeion W.S 1 0 H 1200 o] 200 600 0p 600
Municipal Total I 2 il 120 60]  280f 600|800 1,400
012914 [Narvacan Nervacon W.D> 2 0 2168 0] 168] 810 0] 84
012922 " [Santa Santa W D2 4 b 9 151 9 170] 755 95 SSU"
012925 |Sunta Lucia Santa Lucia W D 3 2 [ S| oi84] 129 33| w20 645] 1505
i 012926  |Santa Maria Natve Water Systkem 0 1 1 it 50 SG o]  250] 250
012927 |Santiago Santiago Water System 2 o 2 61 0 67 33s 0] 23§
012928 |Sanio Domingo  [Sto. Doiningo Water System I 1 2 ) 2 - 2s 10 35—
(412930 |Sinait Sinait Waterwotks 4 0 4 199 0 199 was O] 995
% 012933 {Tagudin Tagudin W.D 5 t8 21| 532 SIM LO43] 2660] 2555 5205
' 012934 |Vigan " Metio vigma W o 2| o] az| 12e0] | 1.260] e300] o] 6300
Provincial Total -2l s 03| 4100 1859 $.959]16.060]11.515]27,575
NEDA ; Eevel 11 Senvices :
Gro- . Name of Sysiem Number of Public Numberof Numberef
graphic Municipality {Operating Body) Faucets _ - Households Sexved | Population Served
Code : Urban| Rural| Total [Urban| Rural | Fetal |Urban] Ru rai[ Total
012903 {Bantay Meko Vigan W.D 0 o o/ o of 0 of
012905 |Cabugao Cabuzao Waterworks Systemn 0 0 [} : [)—' ol 0 0 U
02907 |Caoayan Metro Vigan W.D ) o -0 ¢ 0 0 0 of
012910 |G del Filar Barangay Alfonso W.8 G 0 H 0 i ¢ 0
' Barangay Dapdapizg W.S o 0 ¢ 0 0 U 0 _'U“
Barangay Concepeion W.S o -0 o] © 0 o 0 1) j"
Manicipal Total of ~o o o of o o o df
GI12H4  [Napvacan Nasvacan W.D "0 o 0 0 0 0 of o 0
012922 {Santa Santa WD of o o o "
012025 [Santalwia  [SantaLucia WD o o o of o of
012926 [Sania Mana Nalvo Water Systein 0 0 i 0 0 (}]I
012927 Santiago Santiago Water System I 0 { b5 ¢ R 15 0 s
012928 |Santo Domingo  |Ste. Dorningo Waler System 0 2 2 0 10 10 ol 50| 50
012930 |Sinait Sinait Watenworks 0 of -0 0 0 0 0 0 0)
g 012933 {Tagudin Tagidin W D of o of o of o of o o
012934 |Vigan Meiro Vigan W.D 0 0 0 ¢ 0 & 0 0 0
i_ Provincial Total I D




Table 4.1.1  Details on Existing Level [ Systems  (Cont.)

NEDA | B | Water Sources - Consumption
Gro- o Name of System . . - . o
graphic Municipatity (Operating Body) Type' | Number |Production] Domestic] Institutional | Cuinmercial !ndus!ti_ai
_ Code L —— (cumyday) _{ev, n/day)
012903 |Bantay Metro Vigan WO sp ] 1.406.29 G 0 ) 0 ¥
012905 |Cabugao Cabugao Wateeworks Sys. 5P § 27252 [} 4 0 U
012907 [Caooyan Metro Vigan WO nw i NA. 0 O 0 {
012910 {G. del Prlar Barangay Atfonso W.S SP X 360 0 0 O i)u
Barangay Dopdapig W.§ sp - 191.4 0 o 0 0
Barangay Conceprion W.S sp I 172 80 0 ¢ 0 [t
Municipal Tetal 721.20 0 ¥ 0 o
02914 INarvacan Nanacan W.D W 1 600 70 26 18 U]l
DE2922 18ank Santa W.1» SP 1 - 804 260 0 .0 lll
012925 |Santa Lucia Santa Lucia W.D SW 3 442 1] O 0 {3
012926 |Sonta Maria  [Nalvo Watker System Inv 3 29 Y 0 0 f
012927 [Santiago Santiago Water System DW t NA 10 40 ' 0 !
012928 St Doningo [Sto. Domingo Water Sys. SP 1 9BIf 0 0 0 Uh
012930 |Sinast Sinait Waterwocks | pw - 1,764 103 0 0 U]||
012933 [Tagudin Fagudin W.I} DWW | T LO00 R 0 k¢l ()Jl )
012934 Vigan Metro Vigan W.D . DW 1 2023.68 ] O 0 (JIE
Prorvincial Total 23 10,949.69 533 66 681 ()J|
Note: 1. Type of Water Seurce: DI - Dorp Well, DgW . Bug Well, Surf. - Surface Water (River), Sp - Spring, /G - Infiluration Gaflery. _ %
T Consumers
DA : e o Tromestic Cablic Fangets | Tmtitutional Curuscrcial tnduseriat
Eg:‘;c Municipality ‘;::“::'“?;::';‘ mfonnecﬁm w:—l';:m Cunnection suﬁl;‘:i-on Cannection sm(:.-:-':i'qn Conneetivn m:':;:'un Connertion su:b.::‘.ki-(_-n
| e i Il ) e s ) ol s e
00 By [ Vigom WD 75 0 of  n b o o 131 IS L o] o 2 [t 1
vizs fCabugn - [N Sysiem L2 0 0 o o ‘o of o o o o 0 o o n
N7 {Caisgan - [Mtro Vigan WD ELTY 0 S [ [2 v [ [f © M 1 [ i [ T
20 16 &AFlar [Brey Allono WS Hib [H 0| o) 1] & 0 [ 4/ [H 0 I0) [ {
Brygy Oauplipip WS 52 4] o & L 3] 0, o [+] (1 o R 1) [ i
&[_"s’ Concupgion 1204 S 0 i 0 o t o o - o 0 @ « i
.\lunicipu!'l'ula! 4] Iy . i} ) 1] B n A d L}) 1] (B . i, LY L
12904 [Nacvacan © [ Nunsaca W O 16K o bt o Iy L 2 " 2 3 o] ] - o] i
o192 {Santa oW o ] [ 3 [0 W) B DR 7 I o o 5 o] 4 1 ' Y
322t [Sansluia [SantsLucis W B L # # of o o 2 6 Bt I - T - (
WuTh [SamtaMaria {Nelon Waee System 0 &4 ti L L SR [0 o [y “j 3 o i 0 BT
320 [Saniiagae ;)’":::" Water ) t | 3 o 4 E [ £} [k | [z 0 0 0
S LSt Dominge | St Do Watve o 3 i of o I o ® 4 v " " o 0 o
A o ¢
{11 2eMy JSinui Sanail Wterwarks 2/ € 103 4 ib 1 4 4 1 u G " [ [ [}
EUNTALT | ESUSA B Tupitin W0 [ELNE] 1 w0 [}l 0 ) 0 1 i [[e3] O %04 { ) %
1 2ady Vign Moira Vigan WD t.260 1 b 0 & 15 -9 G 8 ot o : b 4 _'_n_‘ L %
Feavineinl Totd serzl  aaf sk i e S0 ] [ 2] M0 T (A% [3 1 o




14 Level H Systems
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4.1.6

Level I Facilities

Safe and Unsafe Classification of 1.evel I Facilitics

The PHO conducted water quality analysis of samples collected from public and private

Level I wells and classified into safe and vnsafe sources/facilitics as shown in Table 4.1.3.

The results of water quality analysis indicate that aboutl 35% of existing wells in a provincial
average are classificd unsafe sources, Since the total number of shallow wells (28,049)
occ'u'pics 96% of the total number of Level 1 wells (29,136) and the deep well is rarely
exposed o contamination by seepage of wastewater, PHO analysis resubts (unsafe
percentages) were applicd to classify all shallow wells {drilled and driven) into safe and

unsafe sources.

The unsafe percentage of provincial average is applicd common to wrban and rural areas both
for public and private shallow wells. While, those sources other than shallow wells are
processed as classified in the questionnaire. Table 4.1.4 presents number of Level I facilitics
by safe and vnsafe classification.

Water Supply Scevice Coverage

Estimation of Service Coverage in Terms of Safe, Unsafe and Unserved Classification

Through the quick review of the number of water supply systems/facilities and the number of
households derived from questionnaire, it was found that a great number of unseived
population would be figured out as a balance between the total population and popﬁlalion
with any levels of services (including unsafe facililies) in application of the service level
standard for Level I and I1. To come up with more realislié service coverage, the unserved
population in 1995 was prefixed r efernng to the profile in 1990 population census ddm
“I{ouseholds by Main Soune of Drinking Water and Cltyf\‘lummpahty " Of the rest of lhe
population those who are not served by Level I and/or 11 systems were considered to be
covered by sharea or own use of Level I facilities. The calculation procedure is as follows:

- Service percentage/population of Level 1il and Level ) systems was estimated based oi

the questionnaire survey tesulls.
- Percentage of unserved population {using undeveloped spring, lake, river, peddler, etc.)

reported in the 1990 population census was assumed to have unchanged up to present.



Table 4.1.3 Percentage of Unsafe Water Sources by PHO

r o s No. of Level I Sources No. of Unsafe Percentage of Unsaly
Municipality
Sampled Sources Sources
Alilem B 2 0 ¥ 35.0
E}znn}'oyo_ﬁ 7 | 143
Bantay 63 21 36.5
Burgos 95 37 389
Cabugao 27 8 236
{lcandon 101 38 376
[icaoayan 67 27 A
l{(‘ervantes 0 0 * 350
Eialimu_\,‘od o | 16.7
G, det Pilar 0 ] * 150
Lidhidda 8 1 12.5
Magsingal iz 10 21.0
Nagbukel 45 18 400
Narvacan 105 47 44.8
Quiring o 0 1} * 350
Salcedo 4 1 S 250
San Tenilio 18 b 333
San Esteban 84 30 357
San Jidelfonso il 2 82
San Juan L] 4 250
San Vicente 58 13 3.0
Santa 51 20 39.2
Santa Catalina 60. . 16 26.7
Santa Craz 30 9 300
Sarta Lucia 9 23 T
Santa Maria - 102 45 47.1
Santtago 99 31 313
Santo Dominge 10 2 20,0
Sigay ' 0 0 * 350
|5inait 18 6 333
Sugpon 3 0 * 150 .
Suyo - 10 2 0.0
[Fagudio 49 11 224
WVigan (Capital) 1i7 40 | 342
| Provincial Total 1,372 [ 477 | s ]

" Note: * - Applied provincial average
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- Poputation covercd by Level 1 facilitics were caleulated as a balance figure between the
total poputation, and the population served by Level 1L & 1 systems and the unserved
population,

- Level I population coverage was estimaled in assumption that 50% of the private

facilities were shared by neighbors.

Unserved population and the population covered by Level T facilities are presented in Table
'4.1.5. Table 4.1.6 presents overall population covered by Level [ facilities and mimber of

households.

Nuwmber of households per shared public/private facility ranges from 1 to 15 houscholds,
which arc considered within the reasonable level, as miore or less equivalent to the service
level standard of Level T public facility (15 houscholds/facility) and Level Hl.system (5
household/public faucet).
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4.2 Sanitation and Scwerage
4.2.2  Types of Facilities and Definition of Service Level Standard

PLAN

’i"e .00

//‘[ Slats

1.00

Use Avyoilabte 1ocol
-— Moter‘fols tor Roofing

Use 75 x
e—i7 5¢m. Post or
Available Local Materials

—ie——ﬂ()oor Pond

Earth Fill or
Concrete Slab

—Por-Flsh
Toilet Bowl
Foot Rest

250

bee—-{Vent Pipe

200

2.00 10 300 Deep

- Could be lined with
Bambaos , woods , drums of
Clay i‘nngs for stability

tote: All Dimensions ore inMeters .

FIGURE 4.2
STANDARD STRUCTURE OF PRIVATE TOILET FACILITY

SOURCE :  DEPARTMENT OF HEALTH
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| PVC PLUG

| INVERT BASIN
—{SOAK PIPE

——-—{PVC PIPE W/ HOLE

,OXIDATION CHAMBER { SOAK PIT )
wa MIXED GRAVEL { 300x1000x 3000}

SEPTIC TANK

—{75mm@ PVC
EXTENSION PIPE

LEACHING CHAMBER
OIGESTING CHAMBER |-

LAYOUT PLAN OF HIGH GROUND WATER SITE

MIN. 2500 M. AVAY FROM SEPTIC TANK S—
' CONC. COVER

e o et
St |

A0mmB FVC PPE F
CHROME FAUCET p——=

s 4
Y

/f Ay
17 ;

40 inin ® PNC ADAPTOR—
40X50 '@ GL REDUCER

WATER PUMP TO DUGWELL CONNECTION-

PIPE SUPPCRTH

S0mm @ BRASS
CHECK VALVE

FOOT VALVE b ~——>4

FIGURE 4.2.2
STANDARD STRUCTURE OF SCHOOL TOILET FACILATY

JICA - OPWH RURAL ENVIRONMENTAL SANITATION PROJECT .

SOURCE
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4.2.3 Sanitation Facilitics and Service Coverage

Tabte 4.2.1 Sanitation Facilitics and Service Coverage of Houschold Toilets
by Type, by Municipality, Urban and Rural, 1995

B tHouseholds Served by Sznitary Toilets U'ndersers ed/tnseryed Nils
Municipality | Type | Hils No. Hush Pour Flush yir Total Unsanitary No Facility
| 1995 Number [ % [ Number | % | Numbee | % | Number ] % | Nuaber | % | Number | %
Alidem Urban 265 7 3 145] 58 so| 22 | 0 o o s
Rural 772 ol o | 19 2 slo| 79 of o 163 21
Total L0A8 7 i 5560 54 258] 2 8201 W of © nil 2
Banayoyo Liban 163 0 0] 163] 100 0 0 163] 100 G 0 0 3
Rural 991 (% B L1147 b2 3 od4] o5 o o S T I
Totz) 1,154 of o e w 8 2 L107] o o o LY
Bantiy than 1.927 se2| 29f  noed: 5s 276] 14 1o02| 99 of o N ]
Rural LRED o] 8| zdes] T4 137 F] B X751 B3 o o 565 17
Total 5,267 a2 1] asa] o7 413 gf 4671 89 o o sl
Burpes Urban 295 4 ! 13¢| 49 146} 49 w6l 97 o o ol 3
Rura 1,678 49 LTI IL | Y 7 4 1480] 88 o o Wsk 1
Total 1,973 53 | 1494 7 a9 1 1765 90 o 0 ] K
Caburgin Utban 1,568 Wsf I 1299 8} 39 2] 159 o of . o 25 2
Rural 4,152 il o] xsIs 92 214 of a0m| o of 0 x2 3
Total | | 5,720 el 4] sara] B 78) S| oseny 98 of o 107 2
Candon Urban 1,198 7 sl owow H b 137 e o o o b
Rural 7484 147 o s3] 93 0] 3] a0} e of o [l L
Total 8882 b1} 2l szl @ 281 DAL o] o 25 )
Caoayan Urban 1344 172 13 K83 &) 182 14 F244] 9 12 1 Y 7
Hura) 1,895 101 sl 18| ss ol o LMo 6t 92 sl sy s
Totat 1239 273 8] 193] o 19| . 6] 293 M Y] O LY
Cervantes Urbas 454 180 40 205] 45 ) i5 45} kY b 4] 3 H
Rural 2,145 4] 19 THIE 3 7730 e} 19| w9 14 ' W] w
Total 2599 ssa|l m 946l - 3 sao] 3 23] 9 14 1 el
Gabimwy o Dchan ] 0 oy 65 &0 Bt 20 £ 100 s, L) Bl o
Rusal 1524 4 of  14wWf 98 23 s 100 ol -0 pd IR
: Total 1605 4 of  ised| o7 sg| - el 100 ol -0 i I
fG derpilar Ut gt Saof s 6l .6 iMon L ey of o ol ¢
Rural 541 ] o ol 2l es] s awr] - o o 51| i
_ Toial 0 Y el ™M wa| 16 606| © 92 o o sa| o8
R Uiban 245 of 0 37 T i 4 bR IS o o ]
Raral 519 of - of a8z 93 w 4 sm| w7 ~of o I}
R | O 764 o o 06| 92 4 3 9% o - o 1 IR
Mogsingal Urban 1.082 1004 9 §I} - B3 39 8 1.082] 100 0) 0] 0 t
Rurat | 3539 nel 3] 2eso] -7l 46| 2] 3538 100 ol o y
Tokal 1628 20 - 5| s 7 sasp asp as8] 100 o .
Naghukel Ushan 142 4 k) 1| e o o sl o« of ol . oy e
Rural oM of o | 82 n ] 5ol 6 2 4 PR I
Totol 167 i 1 ) 2l s e L I L
N Urban 512 oo 11l 0 a0 ® of of  sw o of v 1]
Rural 6,808 wo| o sp ocssal o of o sssdd w7 ol o 1Y B Y
] Tolal 7,043 450 ¢ ssel owl 0 of 6414 87 0 0| L LR
CQuiring Urbas 269 | o 15 B3 Ely N T bt o ¢ 3 L
Rufal 1,132 0 or 610] 57 1L} Y rosel 9 0 0 ¥ 7
 Tetal 1401 | o £65] 62 454) A2 [0 o o B 4
Satceda Uchan 1 s| 2 261 %€ ) | 1 of o o
Rural 1,707 19 )b nssa| 93 104 ol v of v T I
. Total 1,980 2| 13isf N 1 o] vgsof 10w o o o] ¢
San Emifiv Urban 416 o o 29 1) pL 7 Kh 1t I I 8 9 2
Rural 76 o o Wy 40 o o w40 EET Y EL I
Total LRLS! o 0 60%  §1 I/ 2 63 53 493 42 ' |
San Esteban JUchan 148 10 7 123 8§ 0 0 13§ 91 [y O I
Rural 122 2! 2 9%3[ 81 ol o 1om| 8 of o 1% I B
] Totat 1,369 34 ALY S]] of o] Li4s] 84 of 1 ot
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Table 4.2.1 Sanitation Facilitics and Service Coverage of Houschold Toilets
by Type, by Municipalily, Urban and Rural, 1995 (Cont'd.)

FHoustholds Served by Sanitary Toilels Underserved/Unsersed HHs |
Municipatity | Type | HEHs No. Flush Pour Flush vige Total Unsanitury No Facility
19958 | Number| % [ Number| %% | Number ] % | Number| % | Number| % | Nomber | %
San B lEonso Urban 198 24 12 151 76 0 0 1F4 8 0 1) 21 i2
Rural 153 17 1 60| %0 O 0 697 93 0f [y 6 7
. Todal asl 41 4 33! %7 [y 0 %22 92, 0 ¢ 9 Si
San Juon Urban 707 25 4 618 K7 i1 7 694 98 0 O i 2
Rural 3612 174 s PN 75 0 o 2HE5 80| Xy | [ [
Todal 4,319, 199 5 A7 77 - A 1 3579 &1 30 1 10 11
San Vicenre Urban 29 21 10y K8 #6 10 5 1Y o) 0 1 it (
Rural 1.913 30 4 1.2.00 63 144 B 14241 M ) 4 Ny X
{Total 2132 101 5 1,288 65 154 7 AN 77 -0 { 439 n
[Santa Elrban 263 28 & 219 mn 48 il 355 94 0 O h 2
Rurad 2194 5 Q) } 548 39 0 1553 8¢ O { 241 2]
Total 2,557 3 l 2227 87 48 2 2308 %) & { 249 |18
Sonty Cutahing Urban PAX) o] 9 204 8% ), o 224 96 0 [}) 9 4
Rura? 2031 124 6 L7797 b33 7 0 1.92% 95 ) & 10} 5
Tolal 2261 141 of 2001 s3] i of - 21521 9% [\ ) i12 5
Santa Cruz Urban 868 L] ; ¢l 81 i 9 32 94 0 ¢ hid 3!
Rugal 5001 41 | 4420 47 A2z 6 4T85 91 [ Y K L
Tol 5,969 54 | 5044 8¢ 399 7 5597 94 & [ a7 ¢
Santa Lucia Urban e 40 9 3 s8] 0N 6 Mol 1 0 ki s 7
Rurad 3651 Y P72 I 11 B 14 Al W 0 4 5 {0
Total 4,081 87 2 o248 7 521 11 3592 &y 0 by gL 2]
Samua Maria Ushan 132 34 5 653, ]9 . 28 ] Fi4 93 & [§; ix 2
Rurad 41475 32 R L2 74 53 H 3867 9} o ( A0 7
Total 4,501] . 68 | 4435 9% % 2 4581 23 0 O 320 ]
Santisgo rban 442 S | 419 a5 n Rl 434 2 0 (1 6 i
Rural 2485 593 24 1.a22 53 221 - 9 2,142 BS Rt () 23 14
Total 291 598 20 1.4 59 239 K 2575 ¥y K Of Myl 1
Sante Domiingo {Lban 512 14 0 sso]t 9s Of D se1]  ss [t B il 2
Rural 2708 58] -2 .29 39 {) 0 3249 %) Q0 0 A5Y) i
Tota! 4283 2l s 9o of o] 9] o o v N
Sigay Usthan 0 o o S| IR of of o 0 0 I
' Riral 364 : D 3] -267 M B ¢ 0 267 R ] 6 17 RX] ¢
Totu! 161 __9 o 267 M 4 L 267 H 6! 17 iA) 4
Sinait thban 351 I BRI BEE A se1| 100 of o o«
’ Rura} 4,250 k) 0 3266 7? 422 10 3692 K o o A8K 13
] Total 4511 af | ams] w9 430, 9] a3 ws of o ssef IZ’Il
Sugpon ¥tan 192 o o g a3 g7 4s T ol o 2 uf
Rurad an H 0 MEl A7 162 50 250 87 0 G 41 1
Total $15 of . o 2 29 48 aso] w o 0 ISERE
Suye Urban R 8 2 [T 106 4 | oo 0 O « {
Rural T 1S " I 691 52 X n FIGTH | 16 0 ) KRR 23
[EE:I_]A 1,644 16 | 595 54 406 25 1,320 B0 4 ) 24 X
Tagudia Urhan 589 ST 3 I T 583 o &6 7 795] 89 £ o) @2 u
Rural 009 B L] B LETE) I 1 Ei K 44271 8% 0 0 ss2l 02
Tutal 5.!’-93 ki3 6 4391 75 4384 ] $20 K9] 0 L% HT6 I
Vigan (Copital)  [Urhan 7.768 23,357 N K S618 72 448 & ron B2 0| ¥ 657 Y
Rural 6] 8 0 0 0 0 0 0 { 0 o) 1) q
Total 7,768 1,005/ 3% S6I8] - 72 - 4418 6 70U k1] By 0 L 697 <
. Urhan 25,21 2859 1 13.942 15 1,914 g 23,1716 94 XN 0 1.151 {
Proviecial Total [Rural E{RAE] 2,783 A 64,201 79 5.653% i 12,669 L3 O ] R429 I
Twtal 106,955 5.642 5| A48 78 7.0859; i 96,445 20 730 3 9750 <




INTS AND INSTITUTIONAL CAPACITY

EXISTING SECTOR ARRANGEMI

5.5 Scctor Agencies at the Locat Level
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6. PAST FINANCIAL PERFORMANCE IN WATER SUPPLY AND SANITATION
6.2 Past Public Investment ’

Table 6.2.1 Past Internal Revenue Allotment te Municipatities in Hocos Sur Province in 1990-94

Upst: Pesos

1990 1931 1992 1971 1994

1 IRA [0 Al AMonicipalities Tt
UNatipan? Total) 3054501475 4046837102 1127522550 [RCES BILIRLLY 16335 288,074

T IRA 1o Municipalities o -
Teoral 37,212 818 47411431 190.71) 042 165 335 73 PRIP AT
1. Allem 783547 1O 210 2653 407 44431164 698615
1. Banayuye 532 540) 706,506 2423706 313603 4,280,145
3. Bantay 1618103 2043679 3,662,291 62166 &.459938
4. Bugos 71631172 967652 2,285,244 3,763 95% 3 036G 458
S Cabogao 1,711,16} 2426682 3705443 6.330.547 8529532
& apdea 2430839 3042588 4928408 8564 606 §1,302 208
1. Cacayan 1,344,290 1,275,711 1825124 4,358 3% 3214314
8. Cervantes 1358970 1.£8%.865 1607064 6,02 8L 2.943.82(4
3. Galimueyod 645748 3739 1595577 3443388 46184651
10, 05 del Pilar 556,388 757430 THEE 62K 362096 473891
11, Likdda 412612 §s21s8 LIRS 200 28128 340
12, Mogringal 3 455,225 1 8372380 34524355 5877906 T900 93]
13, Noghukel 41250} 597293 182160 290143 1511330
14, Narvacaa 2,143,861 2661485 4,430 886 ERIPERLE 10116605
15, Quirina 933422 1,314,656 2228874 5540187 6783230
16. Sakcede 748 58] 926,115 2166803 3,512,668 4R2I8373
£7. San Enulis 131658 972356 2524617 4,228 86| 5.5[9.0?3’
18 San Esteban 55761 WRS 1854003 3,110,790} 4,358 347
19, Sap Bdeforso 4503983 582419 1,721 982) 2,906,350 3,908,393,
20, San Juan 1292917 1631930 31431636 $.2C0 536 7121922
21. SanVicente - HORAST 003,100 2147574 © 3438613 4780493
12, Santa - 952,858 1,175 645 1547142 . 4,139.234 A66V703
33, Santa Catalina - 715138 PEYE N 1221514 34664138 Su27431
M. Sapta Cruz 1,72037 S 2260837 3 390850 6511137 2,001,957
35, Santa Laxia 1.276.545 T 1621758 3,115,700 $286000 7.107.735
26. Santa Maria 1502242 1832971 3362094 3693617 7.021557
27, Santiage 1,024 35 T1,334884 2,831 838 - 4,135581%, £.2835388
28. Sante Domingo 1315542 1669, 708 3,088,797, hRIERIY) 73243,
. Sigay 5317185 203058 2.635,19% LRSS 4,507 868
A% Sinail 14534 LEO4 004 339519 5,766046 EREAX] €
31, Sogpon 760,430 933247 2,61] 240 4413214 5.549,76%
32 Suya R44 857 5107031 2128362 4431061 5.78] 883
13, Tagudin 1833125 2463378 3,784 369 6,503,022 618,83
3 Vigan 2,133,888 2655306 4,321,719 1311057 IR Ry RIS

J0T Shares {%) in raticead tofal
Torsl §220 [ 3413 1324 L34
. Alitews 6026 0028 Q037 (036 U3
2, Banayoyw 001K 0017 Q34 0023 042324
3. Bantay ans3 0051 005 0S| QLS
4. Burgws 005 0024 um? Q030 PR
5. Cabugau Q656 0052 Qo33 40031 Q52
6. Candon 0083 Q07| Q069 006G, Q06
1. Cavayan 0034 0032 o oma 00O3% G034
8 Cervantes 0641 0042 oSt QU0 o5y
9. Galinuyued a0 0011 0035 0.02% 0029
10, G del Babar 0.019 0019 0037 04029 aN29
i1, Lilidda - - Q.04 0.014 QN5 00733 (0
12, Magsingal 0.043 0.045 0048 0047 U048
13. Nagbukel Qnié Q01 0026 onn Qe3s
14. Nanacen QoM Q066 Q0667 0.067 A2
15, Quirino 0032 0032 0048 0341 N
16. Salcedo 0025 0.023 0030 Qs Lt
17, San Emilio 06.024 0024 ans BRLILE) G034
18 San Frtehan 0C1R 0018 0 0025 (R34
19. San lidefonss 0014 an14 0623 ¢022 N4
Ry San Lian 0.042] 0.04 0095 G042 4048
21. San Vicenie 0023 .22 04137 TON3R R
21, Sanis 0034 -Qb2e G036 anii 00135
23, Saata Catslina Q025 0024 001 Q629 0.01)
34 Sagh Cruz 00588 0056 Q.056 Q085S DS,
25. Santa Lucia an42 0040 $.044 0042 0043
26, Santa Masia Q.04 0045 {047 0L 04047
21. Sanitago Q034 0033 0.040 X nny;
2%, Santo Dvnwnge Q043 0.041 0.043 0,043 (L4
2%, Bigay QO QT 0437 Q028 DN
30 Swait 0047 Q045 LY Onde LIS
11, Sugpen (RN o024 0037 0.0358 (IR X!
12 Suye 0.02% 0027 Q04 {.008) QL33
33, Tagudin Q.nsy 0054 Q083 n0s2 1053
34 Vigan lizi 008, 2061 o bosyh 0062

Saurces: (1) Depwtment of Bodget and M
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nagement and (2) Butcan of Lucal Government Firance (DOF)






WATER SOURCE DEVELOPMENT

Groundwater Sources

Groundwater Availability in the Prevince

(1) Major Information and References

(2)

The Groundwater Availability Map was prepared using the following inforimation and

references (detaited list of references is presented in Table 7.3.1, Data Report):

Administrative and To[;ographical Maps of the Province published by NAMRIA with
scate of 1:150,000 and 1:50,000, respectively.

Geological Map of the Philippines published by then BMGS with a scale of 1:1.000,000.
Water Resource Investigation conducted by NWRB, 1986.

Well Inventory Database prepared by NWRB, LWUA, i)PWH.'

Well Inventory Database in the province.

Approach and Melhodoiogy_ 7

The procedure in preparing the Groundwater Availability Map is cxp!ainéd below with

work flow depicled in Figure 7.3.1.

Iy

2

3

Prepare a base map with a scale of 1:400 000 The Administrative Map of NAMRIA
(1:150 00(}) is used as refercnce may and detalla are verified from the Topographical
Map (1:50,0000). Basic information including rivers and pmvmcml and municipal
boundaries s{rc indicated in the prepared base map. _

The groundwater pdlenlial areas, based on the geblbgy of the province, are detineated
on the base map. The Recent alluvial and/or beach dcpos'iis, Pliocene-Pleistocens
rocks (sandstone, conglomerate and volcanic pyroclastics) and Miocene sediments
are regarded as possible aquifers considering their high porosity and permeability

relative to older formations.

Aside from the defined bonndaries of the areas undetlain by pervieus or groundwater
bearing formations, difficult areas for the groundwater development are also

delincated as presented in Figure 7.3.2.

Areas with potential high yielding aquifer andfor with saline water problem, as
established in the Water Resources Investigation of NWRB, is reflected in the

defined groundwater polential arcas.
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fIGURE 7.3.2

GROUNDWATER POTENTIAL AREA IN THE PROVINCE

{ SOURCE :

GROUNDWATER RESOURCES SURVEY, BMGS )




4)

Based on the results of geo-clectrical survey of the above investigation. resistivity
values from 20 to 210 ohm-meter indicate a potential high yielding formation.
Values less than 10 ohmn-micters suggest clayey layer or saturated formation with
high salinity. Figure 7.3.3 shows the boundaries of arcas with high and low yielding
aquifers, and high chloride conceatration. In addition, considering the results of
water qualily examination of wells, areas with high iron and manganese contents are

indicated on the map.
Delineate shallow and deep wel areas based on the well inventory in each
municipality (refer to Table 7.3.1, Data report) and rock distribution. Figure 7.3.4

presents the categorization in terms of groundwater utilization.

Figure 7.3.4 Arca Category by Groundwater Utilization

High Yielding Areas

T | ?

Difficult Areas ~ Shallow Well Areas Deep Well Areas
Consist of consolidated and Mainly Recent Formation [Recent to Pliocene
impervious rocks with shallow basement "|formations with pervious

: : rock. - ' rock.
Water source: Spring _ ' .
— Water source: Shatlow Water scurce: Deep Well
Well and Shaltlow Well

5)

Shallow well areas are defined on the following basis:
(2) Predominance of serviceable shaltow wells and presence of deep wells with

“water qualily problem and/or low yielding aquifess.

(b) Oceurrence of impervious rocks beneath the Recent formation at shallow depth.

Based on the i'nfomiation'pmvided by NWRBs well inventory and the data obtained
through the quesliohnaircs, well spc.ciﬁcations for each municipalily are established
as shown in the map. These specifications are used as references in evaluating the
groundwater availability in cach locality. Individual well locations with technical

information are presented in Figure 7.6.1, Data Report.

7-4
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(3) Future updating and ufilization of the map
For future updating of the map, the following procedure shatl be employed: %
1) Referring to the results of any supplementary water sources investigation b'y various
agencies, redefine the potential area for groundwater devetopment by applying the
aforementioned procedures,
2) Update the provincial database using the questionnaires made for the study to make

* necessary revision of the delineated boundaries of groundwater categories.

74 Spring Sources

Table 7.4.1 Existing Spring Sources

Developed Spriag Undeveloped Spring Untapped Spring
Municipality Discharge (sec) Discharge (/sec) Discharge (Vsec)
_ Number{ Ave.|  Range Number| Ave. Range Number{ Ave. Range
Alitem 15
Banayoyo :
Baniay 1 18.00
Burgos 15 073025 - 1133 P ]3.00
Cabugao - 4
ficandon -1 4
" [[Caoyan
Cervantes - 30 ' :
Galimuyod - 6 : 2 017|001 - 033
Gregoriodel Pitar| - 19 | 132§ 097 - 200] 1 £.06 1 1.50
Lidtidda : "1 ' 1 0.67 -
Magsingal : ) ) ! 1 1300
. [Nagbukel - 3 -1 .3 0101006 - 013] 1 0.50
Natvacan o . ) o :
Quirino - 14 12 1.66 | 003 -: 800 3 3.00] 233 - 203}
Salcedn S 14 ‘ . i - .
San Emidio 13
San Esteban
San lldefonso . ]
San Juan ' 2 3 037]030 - 041
San Vicente : .
Santa 1 . : 1 200
Santa Catalina
Santa Cruz ) 6 | 107]097 - 1.25
Santa Lucia - -3 5
Santa Maria
[Santiage 2 ) ' 3 070 | €58 - 083
Santo Domingo 2 0.56 { 0,33 0.79
Sigay N A
Sinait
gggpon -9 6 0641001 - 100
Suyo 33 ’ 5 0381033 - 048
Tagudin 3 0710058 - 083
Vigan
TOTAL 218 | 36 &

Source: PPDO/PSPT
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7.5 Surface Water Sources

(1) Study Rivers

The province has several major rivers, namely, Abra, Amburayan, Buaya, Santa Maria,
Bucong, Oaig Daya, Narvacan, San Hdefonso and Cabugao. These rivers are generally
flowing westward and empty into the Luzon Seca. They are currently used for irrigation.
These rivers may be categorized into two types based on drainage area and flow rate.
The first type has narrow and relatively small drainage area (25-_250!(:112) with lower flow
rate (less than 10 cum./sec in average). The second type has more than 506 km? area
with relatively higher flow rate (more than 50 cum./sec in average). This lype of rivers is
generally characterized by a long winding stream with numerous tributaries. Buaya,
Santa Maria, Bucong, Narvacan, San lldefonso, Oaig Daya and Cabuyao rivers represent
the first type, while Abra and Amburayan rivers fall under the second type. Ainong these
rivers, Abra and Santa Maria rivers are considered poten!iai sources of domestic water
supply considering their perennial flow and proximity to highj){ populated municipalities.
‘These rivers were selected for further study. Figure 7.5.1 shows the river basins in the

province and Table 7.5.1 presents basic information on the selected rivers.

. Table 7.5.1 River Information and Related Data -

* Drainage - Flow Rate (cu. mfsec) : Relevant Information in the Basin_
- River Area (Rm’) Minimum - | Average Maximum Major Mun, Water District
: & Population 1/
: : . Vigan Melro Vigan
Abra 48013 . 53.53 240.28 427111 26,032 . WD
. . : . Sta. Maria
Santa Maria - 123 0.12 1.1 1045 23 821 Nqne ]

171590 Pogutation, NSO

(2) Sampling Points and Examination procedures

Water quality analysis of the two selected rivers was undertaken to determine the general
characteristics of surface water in the province. Locations of sampling points were set at a

minimum of 5 kilometers from the river mouth to avoid tidal effect (refer to Figure 7.5.1).

Water sampling was conducted on June 29, 1995 at different points across the courses of
selected rivers. The samples were sent 1o MWSS faboratory within 24 hours after they were
taken. Flow rates were also measured at the same points of sampling. A composite sample

for cach rivers was prepared in proportion to the flow rates of the rivers.
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