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1. INTRODUCTION
1.3 The Provincial Plan for the Province of Rizal
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IION. YOLANDA MA. L. DE LEON ' M. MASATOSHI MOMOSE
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Dept. of the Interior and Local Government  Japan Int't Cooperation Agency



Japan International Cooperation Agency (hereinafier referred to as “JICA”™), the
official agency responsible for the implementation of the technical cooperation programs
of the Govemment of Japan, dispatched the Study Team to the Republic of the
Philippines on August 31, 1994 to conduct “the Study on Provincial Water Supply,
Sewerage and Sanitation Sector Plan” (hereinafter refemmed 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 offictals of DILG. In the course of discussions, both parties have
agreed to the main items 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 Study

(1) Formulation of long-term provincial development plan for water supply, sewerage

and sanitation sector to .the year 2010 through technical assistance to the

provincial staff; and

(2 Preparahon of medivm-term (five year) sector investment plan based on the long-
term development plan.

“The Study will be conducted in two stages for the de batches,
2. Siudy Area

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

BATCH No, 1 BATCH No. 2

- (1) Zambales (1) Abra
(2) Rizal -(2) llocos Norte
(3} Mindoro Onental ~ (3) llocos Sur

(1) Mindoro Occidental () Nueva Vizcaya
: (5) Batanes

For Rizal province, four (4) municipalities covered by the MWSS will be excluded in
the future plan. The conduct of the Study for Batch No. 2 shall be finally determined
after ascertaining the peace and order conditions in the subject provinces by the end
-of the Batch No. 1 Study.



&

3. General Approach and Methodology to the Study
(1) Planning framework for future sector development

a. Base years shall be determined after discussion with NEDA to conform 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. '

¢. Conformity and consistency of the Study with the national plans and programs
such as the NEDA Board Resolutions Nos. 4 and S - 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 PW4SPs, the Study will adopt the same in principle and will
be modified if needed. : . :

(3) Water source development

Water Availability Maps will be developed through update of the NWRB *s Rapid
- Assessment Report and other studies. '

{(4) Community dévelopment and training

Training needs assessmient will be undertaken to guide the Study in identifying
manpower development strategies and programs. Existing local training resources
and activities will be evaluated. A community development study will be
undectaken entailing modet studies for each of the three service levels in every

province.
* (3) Technology Transfer

Capacity building and technology transter are important elements of the Study.

" To the extent possible, counterpart staff at the local and mational levels shall
participate actively in data collection and analysis, formulation of strategic.
recommendations, and the prepacation of the PW4SP.

-
E



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 to carry out the Study;

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

'(5) facilitate coordination with concerned agencies like -DPWH, DOH, NEDA,

LWUA and with appropriate bodies such as PCC (FW4SP) and the like.

The JICA shall:

() pufsue technology tansfer to the Philippine counterpart personnel in the course of
the Study and; : '

(2) assist PSPTs in the preparation of the PW4SP.
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The Stage I ficld work for “the Study on Provincial Water Supply, Sewerage and Sanitation Sector
Plan” (hereinafter refemred 1o as “the Study™) slarted on August 31, 1994 and completed on December

28, 1994.

A series of discussions was held, through the course of the Study, between JICA Study Team and
officials concerned including DILG, NEDA, DPWH, LLWUA, other central agencies and provinces.
General approach and imethodologies, as presented in the Inception Reporl, have been employed for the
planning work. '

Progress Report I, which covers all outputs during the work period, was prepared entailing part of
PWA4SP for respective provinces. The contents of the report were basically ageeed 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 confirmed and/or agreed upon

by both parties.

1, | Study Arca Coverage

For Rizal province, four (4) municipalities covered by the MWSS were initially agreed to be
excluded from the sector plan. However, inclusion of the Talim Island, part: of Binangonan
(rural area) which is one of the four municipaliliés, has been reconsidered upon tequé.si by the

Governor.

~ 2. Planning Conditions

(1) Table of Contents for_PWflSP:_ refecring o previous PW4SPs, some quiﬂcalions Were

made,

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

Term Philippine Development Plan 1993-1998.”

b. Planning base year is 1994, while target years arc 2000 and 2010 for mediumi-term and
long-term purposes, respectively. "The start year of 5-year medium-term developmient

is set to be 1994,



¢. Population ,projection: NSO projection was basically adopted. However, some
modifications on urban and rural population by municipatity were made with reference

to re-classification of barangays reviewed by respective PSPTs.

d. Data management: oulpuis in tables and graphics are prepared in EXCEL

spreadsheets for final analysis and presentation.

e. Sector arrangements and institutional capacity: previous arrangements adopted and
experiences leamed by the central government agencies are discussed in detail for

reference/basis of LGUs in coming up with sector plan.

 (3) Future Amrangenments by DILG
a. Further amangements with PSPTs will be done by DILG to calch up with the schedule
to complete PW4SP within one month during February, 1995 after holding workshop

at respective provinces.

b. Amangements with Baich No. 2 provinces will be initated based on the expericice in

Ratch No, 1 study, asceﬂajni'ng 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 geiting the comunents and recommendations on the

Draft Plans.

d. - Adoption of the Plans by the Provincial Council (Sangguniang Panlalawigan) shall

also be facilitated by DILG.
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The Stage 1I field work for “the Study on Provincial Water Supply, Sewerage aod Sanitation Sector
Plan” (hereinafter referred to as “the Study”) resumed on January 14, 1995 and completed on March
14, 1995, '

Conditions and assumptions for development of Medium-Term and Long-Term sector plans were
discussed and finalized between respective PSPTs and JICA Study Team through the conduct of
Workshop No. 3. |

Progicss Report I, as a draft of PW4SP, was prepared. In this connection, contents of the report were
basically agreed upon oh March 8, 1995 between JICA Study Team and officials concemed in the
Philippine side. The list of attendees to the mecting is presented in Appendix A.

The followiog are future arrangements required by both parties:

(1) DILG will follow-up Batch Np. 2 provinces for implementation of the PWA4SPs, ascertaining

the peace and order situation in the provinces.

{(2) The starting date of the third field work by JICA Study Team for Batch No. 2 will be informed
* to DILG through JICA Philippine Office.
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2. MR, MASUOMI HIROYAMA  Water Supply Engineer

3. MS. YOLANDA M. MINGOA Sanitary Engineer

4. MR. WILFREDO C. BARREIRO Institutional/CD/T Specialist
5. MR. MANABU FUJIKAWA Financial Specialist

6.

MR ALLEN LOWE . System Engincer
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MINUTES O 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

HON. YGLANDA MA. L. DE LEON . MASATOSHI MOMOSE

Assistant Secrefary eam Leader, Study Team
Dept. of the Interior and Local Government Japan [nt'l. Cooperation Agency
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The Stage 11l field work for Batch 11 for “the Study on Provincial Water Supply, Sewerage and
Sanitation Sector Plan” (hercinafter referred to as “the Study”) started on May 22, 1995 and will be
completed on December 13, 1995,

Major conditions and assumptions for the development of Medium-Tenm and Long Term sector plans
for the remaining five (3) provinces under Batch I wére discussed and finalized betwesn respective

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

The Draft Fina! Reports for the nine (9) provinces, which cover ail 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 concemed in the Phifippine side. The List of
attendees to the meeting is preseated in Appendix A. The following were confirmed and/or agreed upon

by both padieé.

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

~ Study Team prior to printing of the Final Report,

2. Adoption of the Plans (Batch IT) by the Provincial Counéil (Sangguniang Panlalawigan)
| shall be facititated by DILG in the same manner as Batch I. :

-3, Inclusion of the Message of the Governor in the Main Report of respective PW4SPs.
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Appendix A

LIST OF ATTENDEES
Attendees Designation
A, DILG
. HON. YOLANDA MA_ L. DE LEON - Assistant Secretary
2. MR. ORVILLE M. ROQUE ~ Program Manager, PMO
3. MS. ELLEN L. PASCUA Asst. Program Manager, PMO
4. MR. ROGER OCAMPO Chief, Planning Div., PMO
5. MR. MARIO VERGEL DE DIOS Chief, Operations Div.,, PMO
6. MS. FE CRISILLA M. BANLUTA PWA4SP Overall & Hlocos Norte Coordinator
7. MS. JOSEPHINE RAMOS DILG Coordinator, Abra & Or. Mindoro
8. MS. LINA GRIEGO DILG Coordinator, Batanes & Occ. Mindoro
9. MS. MA. CONTESSA NAVARRO DILG Coordinator, Nueva Vizcaya & Rizal
10. MS. VIVIAN BIALA . DILG Coordinator, ltoces Sur & Zambales

B. OTIIER AGENCIES

. MR. ROGELIO A, FLORES Director, PMO-RWS, DPWH

1
2. MR VIRGILIO GACUSANA Chief, Planning Division, PMO, DPWH
3. MR. VICTOR SABANDEJA Chief, Environmental Health Division, DOH @
4. MR. ANIANO FORNELOS JR. Sanitary Engineer 11, DOH
5. MR. JOSE RENE RONCESVALLES Program Manager, LWUA
C. JICA

I. MR, SHIGEYUKI MATSUMOTO  2nd Developmeat Study Div.,
. e ' Social Development Study Dept.

D. JICA Study Team

1. MR. MASATOSHI MOMOSE Team Leader

2. MR. MASUOMI HIROYAMA  Water Supply Engineer

3. MS. YOLANDA M. MINGOA Sanitary Engineer

4. MR. WILFRIDO C. BARREIRO - InstitutionaVCD/T Specialist
5. MROALLENLOWE - System Enginocer
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2, PLANNING APPROACH FOR FUTURE SECTOR DEVELOPMENT
2.6 Planning Principles and Data Management
2.6.2  Data Management

{1) Computer-based 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 (PWA4SP). An essential task of data management is (o orgénizc various kind

of data into an effective and ¢fficient information base.

A computer-based system was applied as a viable solution to process large amount of
data and to 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

infornation when fusther data becomes available,

It is viable and economical to choose the microcomputer with soflware suitable for the
average skills of the common user, In this connection, of the two types of softwase
package available, dafabase and spreadsheet, the katter method was selected. Among the
available spreadsheel-type software, EXCEL was used. EXCEL supports file conversion

{opening and saving), multiple file opening, graphic presentation of data, What-You-See-

%5
LY -1

]s-\Vhat—Youchl {WYSIWYG) formalting, scaleable font and view, clc. The following
are the advantages and disadvantages of the spreadsheet method with reference to

database method.

dvantage . Disadvantage

" Repeated entry of same formitla
Friendly environment to users Sorting or indexing is done manually
Graphic presentation of data at All data are loaded in memory, which
uscr's option require huge amount of memory
4. Execution of data linkage at formula ~ 4. Limited to static data linkages

level entry
5. Guided fermula creation using

function wizard

Minimum programsing skills

Pl i
W

Data management task starts from the collection of data using the questionnaire lorms.
The existence and accuracy of data are major concern at this stage lo pn:par'c main
information bases. Using the microcomputer provided with EXCEL Spreadsheet, data in
the questionnaire forms are transferred into the forms constructed in EXCEL. Applicable
policy, criteria and assumptions are entered into key paraineter tables. These data are
g then processed and finally consolidated into target forms. These final forms provide a
) map of provincial profile, service coverage, future requirements, cost estiniates for future

sector development, and funding requirements.
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Table 2.6.2 Key Parameter

Description of Key Parameter Unit Yalucs
__ |Weter Supply
£ Nurcher of household to be served by Tevel 1 Pacility I ___HHAWell
% Water Consunnplion Rate For Level 11E System Eitet/eapita/day
2 |Sanitation
,} Std. qunber of stedent to be served by a unit of éanitary toifet Stdeotloilt  ~ |
) Standard rumber of toilets For a public utility ToiletPublic Facitity
Water Supply
UrbarWaterSugply | __ %olPopultion
Rural Water Supply % of Pepulation
Sanitation
| Houschold Toike |t Hosshola ,
é Biban pusebold Toiler N -
£ Buh T Twerdenshold |
& Pourﬂu*h L _ %ofHousshoM | .
§ _\[I]ili'pg._____ e o %o!’llounhold e
; Rural Household | Tmld L _ L R .
K P T T G el |
R Poafloh T T T e doushod | T
' Vib Latyi B . ___‘f’r_ef_ﬂo_uébf‘hl__ .
e School Toilet T ok stden T T
8 PublicTeils | % of Public Utility e
‘% Solid Wasta % of Urhan Popt.lahon
- Water Supply : :
& UdbanWateg Supply ,,,,,,@fjiﬂ!«gm! ]
E Rural Water Supply ) % of Population
B Sanitation .
& | . Houscheld Toitt — - ___RofHouschold |
3 Urbj'l Hou seheld Trufet _ .
f Hosh dofHousehald | T
g ‘Pour Flash - i
= V]P Lalnm. I B
w2 B ofllushe |
. Pour Flush oo %eofHousehold - 0 f .
 ¥iPTLatin: -
ScteotToilt i _ | _®ofPublicSwden |
Publlc To-llei i 71'77 ) % ofPublic Uity
Unban Sewerage : 4, of Usban Population
3. |Percentage of Level I Wells to be Rehabilitation %
4, |Percentage of Sector Management Cost to Constiuction Cost
Feasibitiy and DetaltDesign -} %o Censtiuciion Cost
Construction Supervision e % of Construction Cost
Contingencles
PhysiealContfingency oo .| %ofConstructionCost |
Price Contingzicy . Percent por antom
Cornmunrity Development and Tralning Cost
Levelll . o | Bl Coniruction Cost Q
. Levelland 1§ % of Consipuction Cost
g |Level 1M System (Operating Cost) ) PesosnUyeas
-3 |Levarin S)‘s!em(Sple_Emﬂiluipnkj{-{} ] o of Construction Cost.
's' Level U System (Spare PartsEguipment) o Pesodtyear . :
E - |LevellSystem (Spare PatsfBquipnuenty - o J o Pesodllilyew
8 [iubdic Schoot Tollt Maitenance Cost__ " T T ResosfTeiletyenr |
& [Public Utitity Teilet Maintenuce Cost PesesfToilclyear
Allocation factors/Percentages of IRA
FromProvincial | SRR PR IS SUOUII S
From Municipality and Brey, %
Funding Levels/Percenatges for Different Financing Sceaales
WSeenario ) % Feoding Available
Zni Qccgﬁapﬁq 77777777 o S ) %=Punding Available | §
IdSeenio T T e g Attt
AhSeenario ol | K Dunding Avaitdle
SthScenanio % Funding Available




”

Table 2.6.2 Composition of Well Sources and Specific Capacity

Standard Specification

Municipality Area Source Proportion| Depth SWL Specific Capacity
. (%) {m) {m) Qit/secim)
Rural | _Shatiow Weit i
Deep Well
Urban Shallow Well
Deep Well
Rural Shallow Well
Deep Well
Urban Shallow Well
Deep Yelt
Rural | Shellow Well ]
Deep Wedl
Urban Shatlow Well
Deep Well
Rurel Shzllow Well
Beep Well
Urban] Shallow Well
Deep Well
Rurat Shallow Well
Deep Well
Urban Shatlow Well
Deep Well o
Rural Shillow Well
Deep Well
Urban Shatlow Well
. Deep Well
Rural Shallow Well
Deep Well
Urban Shefow Well
i Deep Wol
Rural Shallew Well
Deep Well
Urban Shallow Well
Deep Well
Rural Shallow Well
Deep Velt
Urban]  Shatow Well
" Deep Welt
Rueal Shaliow Well
. Deep Welk
Urban]  Shallow Well
Deep Well
Rural | Shaltow Well
i Decp Well
Urban Shatlow Well
) Deep Well
Rural Sheliow Well
Deep Well
Urban| Shattow Well
Deep Well ]




Table 2.6.3 Annuat Distribution of Investment Cost Required by Sub-sector

for Mediuni-term Development Plan

Unit: Percent

Sub-Sector

Component

Urban
Water
Supply

Level HI System
Feasibility Study and Detall Design
Construction & Supevision
Community Development & Training

Rurai Water
Suepply

Level T Facility
Detait Design
Coastuction & Supenision
Community Development & Training

Level 11 System
Detait Design
Constraction & Supervision

Community Development & Training

Totsl

aAsyE

Sanitation

Urban Houschold Toilet

Rural Mousehold Toilet
Public School Toilet
Public Toilet

Disinfection of Leve! | Wells

Detail Design
Construction & Supervision

Commun_ily Developinent & 'i'féiﬁihé ]

Table 2.64 Le vel I Safe and Unsafe Percentage

Municipality

Safe Source
(%)

Unsale Source
(%)

—_———]

Provincisl Average

2-4
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3. PROVINCIAL PROFILE
3

J Socio-cconomic Conditions
3.3.1  Economic Activitics and Houschold Income
Table 3.3.1 Distribution of Houschold by Income Class
_ Rizal Region IV
Income Class Total families Anaual Income Annual Inconie

L. Number Share Total (P 1,000) | Average (Pesos) | Average (Pesos)
Under 15,000 2,018 1.3 24,613 12,198 11,925
15,000 - 19,953 1,180 0.7 20,040 i6.985 12,620
20,000 - 29,999 8,512 53 209,574 24,621 24,944
30,000 - 39,999 18,391 il4 651,685 35,435 34,119
H0,000 - 59,999 40,335 25.1 1,967,829 48,763 49,230

160,000 - 99,999 46,044 286 3,4?5,353 75479 76,978
100,000 - 249,999 371,775 235 . 5,541,796 146,706 CL 145,117
250,000 and over 65,494 4 3,068,043 © 472,428 437,41
Total 160,749 100.0] 14,958,932 93,016 68,9608
Median . - . 64,800 47,557

Sourcer 1991 Family Income a

Notes:

nd Bxpendituees Survey, NSO

(1) Based on NEDA and other agencies, povedy threshold in Region 1V in 1991 was cdtimated at B 51,486,
Proportion of families below poverty level was 31% in the same year. : _

(2} Ior pucpases of the survey, a family is defined as a gtoip of petsons usually livieg together and composed of the
head and othér persons related to the head by blocd, marriage or adoption. A single person tiving alone is
considcred as a separate family. "

-
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Table 3.3.2 Gainful Workers by Occupation Group and Major Industiry Greup

MAJOR INDUSTRY GROUP

Gainful Aol . .

Major Occupation Greup Workers 15| 7 :gncuhure, Mining and Many. | Fleetricity, | g
Years O1d | Fisheryand | Quareying | facturing Gasand | gyryction
and Over Forestry Water

Total 354,328 37071 1,356 83,548 3.362 39,308
Officials of the Gov't, & Special

Interest Qrg. Corp Exec,

Managees, Managing Prop

& Supervisors 24,057 m 116 4,991 286 1,803

{Professionals 24,243 260 101 1,792 615 1,538
Techoicians & Associated )

Professionals 9,450 61 41 2,720 181 23]
Clorks 20,446 182 39 3.240 724 257
Scivice & Shop Market Sales Workers 16963 139 2 1,120 164 72

Ivarmers, Forestry Workers &

Fishermen 31,984 31,354 20 384 it -
Craft and RBlated Workers 89,559 90 368 54,275 859 25,942
Plant & Machine Operators &

Assemblers 16,131 B -1 371 9.264] . 387 671
Llementary Oceupations 53,072 4,109 207 4,864 42 8,400
Oiher Ovcupations 19,488 354 81 888 73 404
Occupation Not Stated 28,945 . 10 -

MAJOR INDUSTRY GROUP
inancing, . -

Major Qvcupation Group Wholesale | EFransport: :ﬁsuranti Community, | Activitles |
and Retail ation and Real Fstate Socialand not Not Stated

Trade Communi- |, 4p oo Personal | adequately
o - cation Service Services defined
Total ‘36504 30,167 16,142 61,295 41,858 342
Officials of the Gov't. & Special

Interest Org. Cosp Exee,

Managers, Managing Prop

& Supeivisors 11,849 640 1,061 2,481 453 -
Professionals 244 455 347 15437 330
Technicians & Associated : :

Professionals 505 522 2,092 2857 T 250 -
Clerks 2307 890 5,565 6,427 413 -
Scrvice & Shop Market Sakes Workers 5,073 113 2.':101 7.054 147
Varmers, Forestry Workers & : :

Yishermen ' 156 . S - 49 .
Cralt and RElated Workers 452 525 M 6,188 636
Plant & Machine Operators & . '

Assemblers 243 23,007 24 1,619 204
Elemantary Qccupations 15,832 2,937 LEV D 15,717 522
Other Ovcupations 143 408 302 3,515 13,318 -
(ecupation Not Stated - - 25514 3a2
‘Source: NSO Census 1990

3-2



133  Eduocation

Fable 3.3.3 Household Population by Highest Educational At{ainment

Household
Highest Educational Population AGE CGROUP
Attainnmicut 7 Years Old
and Over {Below20] 20-24 | 25-29 | 30-34 | 35-39| 4044 | 45 & Over
‘Total 791212 288.153] 98.076| 88651 79.822f 67428 5003 119,051
No Grade Completed 17926 9.117 540 511 418 466 467 - 6,407
Pre-School 5262 5030 13 17 26 14 12 10
Elementary avia0s| 170699 19923 21511f 22725 21481 18912 sé,tsa,r
1st - 4th Grade A assasi| 102,770 0 3,747 3961 4318 4914 5084 25,357
Sth - 7th Grade 182254l 62920 16176] 17.550] 18407 16567 13828 16,791
High School ' ‘26_0,262 83803 43045| 35.698 30961 24075 15.29% 27,291
- Undergraduate ll4.;136 58,011 14,460 10,768 9,548] - 7.624 4,965 9,060%
Graduate ' 145826f  25.8%2) 28588 24930 20419 16.451) 10,328 18,231
Post Secondary ‘ 19,313 1,391 4.413) 4014] - T3454 2391 1,371 2,27%
Undcrgradualc. _ ‘ 5.462 527 1,112 1.062 910 638 4601 733
Graduate ' 13.851 864 3300 2952l 2524 1,753 911 1.546
“[College Undergraduate g3621] 17,095 - 19411 13.092] - 10515] 85621 591 9,035
Academic Degree Holder 65,224 297} 10,319] 13,478] . 11458 10278 79492 11454
Not Stated ' 2,199 631 3921 - 310 259 163 123 DA

Source: NSO Census 1990



34 Population
3.4.2 Ciassification of Urban and Rurat Areas
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PROVINCE OF BULACAN

|- 45"
QUEZON CITY
MARIKINA
PASIG
s
LEGEND

URBAN AREAS

C] RURAL AREAS

e MAXR ROAD

[ N ¢ s K BEm
[ S oF e o e -
QRASKIC setaLE

FIGURE 3.4.1
DISTRIBUTION OF URBAN AND RURAL. AREAS
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Health Status

Table 3.5.1 Number and Ratio of Populalion to Health Facilities and/or Medical Practitioners

Health Facilities and Practitioners

Health Facilities

Rizal

Philippines

Number

Ratio

Number

Ratio

o

BHSs

RHUs

]

8
291
71

13217

IN6TS L
LIB96T dn

10,151

LBT33
2,295

1:5978

Praclitioners

N

Deulists

| Doctors T

7.
98

22

1:25002

T334 i
BS613 e

1,550

Ja3t
10,270,
11,604

1:39152

A3s017
26442

LY L1 ..
bso09




3.6

3.6.2 Waler Pollution

Envirenmentat Conditions

Table 3.6.1 DENR Water Qeuality Criteria/Water Usage angd Classification for Fresh

Water
PARAMETER UNIT CLASSAA} CLASSA | CLASSB | CEASSC | CLASSD

Culor PCU 15 SO () (Cy {C}
Femperature “Crisa - 1 3 3 3
(max. fise in deg. Celsius)

pll {range) 6.5-8.3 6.5-85 6.5-85 6.5-8.5 6090
Dissolved Oxygen Srsatn 0 0 70 60 44y
(Ainioum}

g/l 5.0 5.0 5.0 50 o

3-Day 20°C BOD mg/L. 1 5 5 i) 10(15)
Total Suspended Solids mg/L 25 50

Total Dissolved Sotids L 00 - 1,000 1000
Surfactants (MBAS) mg/L nil 0.20.5) 0.3(0.5) 05 -
Qil/Grease . : i

. {Petrolesm Ether Extraci) mg/l. nil | 1 2 5
Nitrate as Nitrogen mp/l. I 10 NR 10 -
(hosphate as Phosporous mpAd. ‘nil i} 0.2 S04 -
Phenolic Substances as mig/l. nil 0.002 - 0.005 0.02 -

Phenols : :

Total Coliforms MPNH OO0 L 50 - 1,000 1.000 5.000

or Fecal Coliforms MPNAO0mL 20. 100 200 - -
Chloside as Cl mgA. 250 250 - 350 .
Coppur mgl. . 1 i - 0.05 -
Notes:

~ Class AA - Public Wated Supply Class 1. Intended for waters having watersheds which are
- uninhabited and otherwise protected and which requite only approved dJisinfection in order (0
meet the national standards {oc drinking water.

" Class A - Public Water Supply Class 1. Sources of water supply that will reguire complete
teedtment {coagulation, sedimentation, filtralion and disinfection) in order to meet drinking waler standards.

Class B - Recreational Water Class 1. For primary contact recreation such as bathing, swimming.
skin diving, ¢te, {particularly for tourism purposes).

© Class C - Fishery Water for the propagation and growth of fish and other agnatic resources;
recreational (for boating, ete.); industrial water supply class 1 for manufacturing processes after lreatment.

Class I - For agriculture, irrigation, livestock watering, ete.; for industeial water supply class 11
(cooling, ctc.); other indand watcrs by their quality, belong to this specification.



4, EXISTING FACILITIES AND S8ERVICE COVERAGE
4.1 Water Supply
4.13 Level 1 Systems
Table 4.1.§ Petails on Existing Level 111 Systems
hﬁ‘tl;.s — Level ITE Services B . =
Geo- i Name of Systain Number of Barangays Nutber of Houschotds Number of Population
graphte | Munkipality | (opcrating Body) Served __ Seryed Served
Code Urban | Rural | Tolal | Urban | Rumal | Tota) | Urban Rural | Total
045501 | Angono Brgy. Council & 0, 5 544 0 544 274 of 2744}
Subdivition 5 0 s| s,258 ol s258 319186 o] 11,914
Muntcipal Total 11 0 1| 6802 o 802 31650 0] 14,660
045502 | Antpolo MWSS 8 ] g 6006 o] 006 30620 0] 3053
Subdivision 1 o 1| 23810 o| 2910l 121,941 0] 121,941
Mandcipal Total 9 o 5] 29916 of 29915 152,571 0] 152,571
045803 |Baras Baras WS $ 0 6 210 ol 210] 1133 of 113
Subdivision 1 1 2 1725 9] as3]  eds] sa83y sz
Manicipsl Tedn) i 1 3]  ass]  emsl 1363 209 sas3y| 2,260
045504 |Binapgonan |Brgy. Darangan Coop. o 0 ¥ 800 [1] §00] 4,080 o 408
{Bray. Patangoy Coop. 1 0 i 140 ol 10 T4 ol T4l
Brgy. Pantok Coop. 1 0 i 233 ol s 119 of - 1,199
Mun. Gov'. 7 o L IEXIT ol 37l 18957 018957
Subdivision 5 o] 5| 1,688 ol 1688 8600 o] seo]
Munieipal Total 10 0, 10| 4,592 of - 4,592 24949 o] 24949
045806 [Cardona  |Bray. Boor Ass, | I } 32 of 32 15 of 166
. Brgy. Calshan Assn. | o ] - o2ss o] - 258 1326 of 1,324
| Bry. Datig Assa. 1 of ] i3] el ase[ 72 of
Brgy. Looc Assp. il o R ETE o a3 2236 o 2218
Bryy. San Rogue Ase. 1 0 | c2esb o] 204 1829 o] 15299
L Mun. Gov't 4 0 al 490 o 4%0] 2,548 of 2548
1 Municlpa Toial 9 o o 1,640 S0l 1640 BS2E o ss4
| 045205 |Cainta Subdivison 13 9 14] 524 of  sa24] 261432 o] 26137
045808 |Morong Marong WD 4 0 4| 2463 o 2485|1251 o] 12572
045809 |Pilitta Pilitla WD s 0, sl a216 gl 1,216] 6,445 o] 645
Subdivision ! 0 1 70 0 ] 37 of
Municlpal Total C 6 0 6] 1,286 o]l 1288 6816 ol 6,816
045810 [Rodigucz  [MWSS 2 0 i XY of 3042 15818 of 15818
Subdivition ] o . 1 986 o 985] 5,027 - o] 5,127
Munlcipal Tetal i | o 8] 4,028 o] - 1,028 20945 0] 20,945
035311 |San Matea  |MWSS 9 ol 9] 3su4 of asul 179t - o mem
Sulstivision 2 R 2 6305 of s309] 3217 of 32176t
Municipal Tota) i X 11 e o] 9823 s0097 ol 50097
045812 {Tany Taray Easiern Rizal WD 10 0 10| s.060 o] s0s9 26818 of 26,818
Subdivision il 0 i i of an| 1618 of 1,648
Munlcipal Total 11 0 ul s o] 5371 28468 0] " 28,464}
C45213 {Taytay ISubdi\ision _ 7 O 715429 O]  5420] 27642 0} 27,642
Provincial Total 107 1 108] 77082 o78| 78,130 395457 5.183] 400,644




Tabte 4.1.1 Details on Existing Level 11T Systems

Sheet 2

NEDA
Geo-
graphic

Munfeipality
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Name of System
{Operating Body)

Level 11 Services

Number of Public
Faucels

Number of Hooscholds
Served

Number of Population
Served

Usban | Rural | Total

Usban | Rural { Tolal

Rural | Total
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‘Fable 4.1.1 Details on Existing Level 1l Syslems

Sheet 3
NEDA Water Scurces Consumplion .
g::::;s‘ic Munlcipality (g;:;:\:'}:;:g:;:)‘ Type' | Number s(‘::i‘:’::‘;'; Domestic | Institutional| Commercial] Industrial
Code {co. m/day)
045801 JAngono I Brgy. Council DW [ N.A. 36 0 0 0
| Subdivision DW 1 N.A.
Munlcipal Total 7 NA. 326 c 0
045802 lAwipolo MWSS DwW 1 NA. 0 0)
_ |Subdivision DWW 1 NA. 0 e
Montcipal Total 2 NA. ) 0 (
045803 |Baras Baras WS DW 1 NA. 20 0 0 (
Subdivision oW 1 NA. 0 0 0 (
Munjcipat Total 2 NA. 70 0 0 q
045804 [Binangonan |Brgy. Darangan Coop. DW 1 NA. 677 0 0 0
Bigy. Patangoy Coopr. DW i N.A. 28 Q O !
Brgy. Pantok Coop. DW 1 NA. 13 0O 0 0
Mun. Gov't. W 1 NA. 1,328 0 0
Subdivision DW 1 NA. ) |
Municipa) Total 5 NA. 2,045 o 0 o
045806 |Cardora Brgy. Boor Assn, DW 1 NA. 19 o 0 i
Bryy. Calahan Assn. DW 1 NA. 171 0 0 L L
| Bigy. Dalig Asen. oW 1 NA. 57 0 0 o
fg\ Bigy. Looc Asso, bW 1 NA, 9] 0 o o
= Brgy. San Rogue Ass, oW 1 NA 16 0 0 0
Mun Oove DW 1 _ NAS 401 C 0 0 «
Municipal Tolal 6 NA. 339 0 0 (
045205 |Cainta Subdivision pwW 1 NA. '
015808 |Maorong Morong WD bw 2 NA. 1,883 0 0 o
045509 |pititta Pitila WD DW 2 1,939 931 ol 0 0
' Subdiviston DWW ] N.A. 0 6 0 [\
Munlcipal Total 3 - g 0 0 a
035810 |Rodriguez  |MWSS Sur{ 1 NA. 0 0 0 ¢
' : Subdivision DW 1 N.A. 0 0 o . 0
Monlcipal Tota) 2 NA. o o ) ¢
015811 |SanMatco | MWSS Surf 1 NA. 0 0 0 o
Subdivision DW 1 NA. 0 0 0 O
_ Mundcipal Total 2 NA. 0 0 0 <
035812 Tanay Tanay Eastern Rizal WD | DW 5 T 6,926 4,183 Q 0
| Subdivision DWW 1 NA. = ]
Munlcipal Total 6 6926) ~ 4,183 0 o] 0
015211 |Taytay lSubdivision DWW )] N.A. i
Provincial Total ' 39 6926] - 10,278 0 0 o -

Note: 1. Water production dara srenot available [N.A } for most operating body.

2. Type of Water Sowrce;

BW - Decp Well, Suif. - Smface Water (River), SP - Spring,

1G - Infilteation Caliery.
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4,14  Level Il Systems
Table 4.1.2 Existing Level 1 Systems
Sheet &
Existing Facilitics
NEDA $.angthof Length of | Number of]
Lieon 3 Narite of System s . Angtho A Angin ol AUWNDEr o
graphte | MR ion crating s!.;uu..) Water Source | Transmission Reservoir Distribution] Public
. Line Line Faucels
Code
: Type' |Number]  (meter) Number | Q{cwm) | (meter)
045803 |Baras Rizal Brgy. Council bW 1 1 4 4
045804 | Binangonan | Brpy, Mambog {Coop.) DWW 1 1 4 4
015508 | Morong Brgy. San Guillermo Coop. | DW 1 1 2 2
045810 [Rodriguez  [Mascap Brgy. Council sP 1 RLE) 1
(045813 [ Taytay Muzon Brgy. Council bW 1 1 8 6
Proyinsial Total 5 REE) S 47 ol 20

Note: 1. Type of Water Souree;

W - Deep Well,

Sutf. - Suface Water (River), SP - Spring. G - Infiltration Callery.

Sheet 2
NEDA
Teo- ) . Name of System Number of Barangays Number of Households . | Number of Population
graphlc Municlpality {Operating Body) Served Served | Served
Code Usbans | Rural | feta) | Urben ) Rara) | Tetal | Urban | Rual [Total
| 145803 |Basas Rizal Brgy. Counil 1 0 1 1) o 0 108 0 IOJ
045804 Binangonan  iBrgy. Mambog (Coap) 1 0 i 25 0 20 102] - o} 102
045808 [Moiong Brgy. San Guilleamd Coop. 1 0 2 10 -0 - 40 53 [ 3
035810 |Rodrigucz | |Mascap Bryy. Council 0 1 al o 20 20 K gs| 98
045813 |Taytay Muzon Brgy. Council 1 0 | a0 o 30l 153 o 153
Provindal Total 4 1 5 sof 20  100] 414 98] 512
. Sheat 3 . _
Service Conditions During Dry Season
NEDA . < . L Supply Water Pressure (%
Geographic| Muonicipality Nameof System | Supply | Dicty | Taste/ Supply Interruption (warr srhionih) of Total)
Code (Optraticg Body) {Hrsiday)| Water! Smelt | Power Pump Pipe '
. ) Faiture| Breakduwn] Burst Others|  Adequate Inadequalt
(45803 |Baras Rizal Brpy. Counal 12 [£]
(45304  |Bimangonan _ {Brgy. Mambog (Coop ) 12 . G
045308 _ [Morong Brpy. $az Gudiernw Coop. 8- G |
045510 |Rodriguez  [Mascap Brgy, Councit b1 G |
045813 Tayay | Mazon Brgy. Covnat pi.) G

Note: LDityWater, &
2. Taste/Sarel; G

. Bveryday, OW -Once aveek, DM -Onie amonth € ~Qerassinnal
SGoodtute,§ -Sally, W -Woodtaste, M - Metibe taste, O - Qthers.



Table 4.1.2  Existing Level 3 Systems

Shoet 4 _
Number of Staff
NEDA N
Geo- | Municipality Namte of System Technical |Administrative Total | _ Repair Work
Graphic (Operating Body) Professional Staff Collector [ Number | Local [MEG/ EG
Code b of Staff | Trademan| CEO | PE
315803 |Baas Rizal Brgy. Council I i X
045804 IBinangonan  |Bragy. Mambog (Coop) 1 { X
045808  {Morong Brgy. San Guillerna 1 H X
| Coop.
045810 {Rodrigucz Mascap Brgy. Council o \]
045843 {Taytay Muzon Brgy. Council ] 1 i X
Sheet 5
Expenditurcs Tarift
NEDA Loan Con- Cost
, " Fue), Cost
Cro . Name of System An- . o [ Trapms-§ Re | Re- sumer per | CostPer Average
3 . Al ) h y .
eraphic Municlpabty § (Opcrating Body) | ooy | Wases ii:lq{ eort. | patrs | pay- Otber Pay. };::irl Cobic| Heuse- | Other Coflection
Code ment ment Meter| hold Eficicacy
{Thousand of Pesovyear) \Year) Pcsos) (%)
045203 [Baras Rizal Bray. Council 2 - 100
045804 | Binangonan - |Brey. Mambog (Coop } ] 100,
O45308 |Atorong B(gy.S;mGaiﬂmné 5
Coop.

045810 {Rodrigue Mascap Brgy. Council B3
045813 [Taytay - Muzon Brgy. Council 5 1008
Shect §

EBiftings Revenues
NEDA . House - et
. Fubtic Ex- - | Payment | Payment
G“; Municipatity :;’“"* "_’S’Ii“d“‘ Anauat | Faueet | €90 | pecica Annoal| &y Poblic | by House _
G?P'C (Opcrating Bodyy Bilting Con- | ™08 | g |Others|tncome| Faucet |Connection| Subsidics | Oihers
ode SUMErs Con- sidies Consumers| Consamer
. : SURIESS .
| (Numbes) (Thousand of Pesoshyear)
045503 [Raras Rizal Brgy. Council ]
(45804 Binangooan i Brpy. Mambop (Coop.) 1
AR08 | Morong, Brgy.Sm(_‘}uil!crmo
Coop. e i |
05810 |Rodriguer Mascap Brey. Council
01881 [Taytay Muzen Bryy, Council B




4.1.5  Level I Facilities

Safe and Unsafe Classification of Level I Facililics

In 1993, the PHO conducted water quality analysis of samples collected from public and

private Level 1 wells and classified into safe and unsafe sources/facilities as shown in Table

4.1.3.
Table 4.1.3  Percentage of Unsafe Water Sources by PHO
No. of Samples Examined ) Unsafe Result
PHC | Labe. No.ofSamples | Zeof
Municiality Media Test Total I\l;lc::l(i:a l,';:::' Tetal | Unsafe
Antipolo 90 8 98 41 2 3] M4
Baras 173 5 178 34 2 16 205
Cardona 70 0 70 12 0 12 17
1ala-Jala 145 0 143 61 0 61 42
Morohg 134 20 154 63 3 66 43
Pililla 81 T 95 20 4 24 25
Rodriguez 92 -0 92 2 G S12 13
San Matco U V) 21 153 19] 2 21 14
Tapay . 102 0 102 22 S0 22 o 22
Teresa 151 12 163 - 37 2 gl 24
PW4SP Study Area | 11707 800 1250} 320f. 15| 336 2T
ARgono o154 3 157 39 0 3w 28
Binangonan ’ SISy 6. Bs2p 42 o 42 28
Cainta - 254 0 254 79 NV I 3
Taytay 301 32 333 133 1s] 7148 44
OtherArea | 86l 3s| 896|203} . A5 308) -
Totat | 2,031 15| 2,146] 614 30] 614 30|

The results of water quality analysis indicated that about 30% of existing wells as the
provincial average were contaminated. ‘Since the total number of shallow wells (553)
6ccupicd 65% of the reported number of Level T wells (846), PHO analysis results (unsafe
percentages) were applied to classify all shallow wells (dritled and driven) into sale and

unsafe sources.

The unsafe percentage by municipality was applied common to urban and rural areas both for
drilled/driveny public and private shallow wells. While, those sources other than shallow
wells were processed as classified in the questionnaire. Table 4.1.4 presents number of Level

 facilitics by safe and unsafe classification.

4-7
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4.1.6

Water Supply Service 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 numbers of
houscholds derived from questionnaire, it was fownd that a great number of unserved
population would be figured out as a balance between the total population and population
with any level of services (including unsafe sources/facilitics) in application of the service

level standard for Level 1 and II.  To come up with a more realistic service

_percentage/population, the unserved population in 1994 was prefixed referring to the profile

in 1990 population census data, “Households by Main Source of Drinking Water and
City/Municipality.” Of the rest of the population, those who are not served by Level HI
andfor 1 systems were considered to be covered by shared or own use of Level [ facilities.
The calculaiion procedure is as follows:
1) Coverage by Level 11T and 1l systems
Service percentage/poputation by Level HI and Level Il systems was estimated based on
the questionnaire sdr\-'ey results. Subdivisions not served by public water supply systems
were assumed o have their own systems and their nUniber of households was assumed to
be the number of lots. (Lists of subdivisions by municipality are included in Table 4.1.3,
Data Reporl.) '
2} Unseived pbpul_alion
© Percentage of unscn’ed population (using u'nde'veloped spring, lake, river, peddler, etc.)
teported in the 1990 population census was assumed to be unchanged vp 1o the present.
3) Coverage by Level I facilities
- Population covered by Level § facilities were calculated as a balance figure between the
total population, and the pop'ufa!.i'on served by Level I and H systems and the unserved

population as showa in Table 4. 1.5,

Due to insufficient data on number of existing Level [ facilitics (the official record of
public wells was lost by fire at DEO of DPWH), the population covered b)' Level 1
facilitics could not be classified by safe and unsafe source/facility. In this PWdSP, the
percentage of unsafe results reported in PHO water quality analysis was applied to cach
municipality assuming that those percentages would represent as the mﬁnicipal avérage

of existing Level [ facilities as shown in Table 4.1.5

It shall be noted that the PHO sugvey is based on random sampling to the limited number
of existing wells and the above classification shall be reviewed through in depth data

collection of existing Level T facifities.
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4,2 Sanitation and Sewerage
422 Typesof Facliities and Definitlon of Service Level Standard
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4.2.3  Sanitation Facilities and Service Coverage

Table 4.2.1 Sanitation Facilities and Service Coverage of Houschold Toitets by Type,
by Municipality, Urban and Rural, 1994

Ilouscholds Served by Sanitary Toilels Underserved/Unserved
- Households
Municipality Type | HHs No. Flush Pour Flush vip Total Unsanitary | No Facility |
199¢ |'Number | % | Number | % INomber] % |Number] % |Number| % | Number] %

Antipolo Ueban 35051  23933] 66 273t] sl 3549 10| 20.263] B4 3,093 9 2695 7
Rural 13,030 ol 0 33580 25] 2237 17]  s.495| 42]  2676] 20] 4909 38
| Total 49,031  23,933] 49 6039] 12| s786] - 12] 35,758 73] 5,769 12 7.604 lgﬁ
Baras Urban 2,518 08| 12 1.560] 62 371 15]  2,239] 89 17H) 7 108 4]|
Rural 1,234 195] 16 558] 45 153 12 SO 74 134] 11 193 __]_6“
Total 3,752 $04] i3 2,118) 55 524] 4] 13.146] 84 305] 8 301 2

Binangonan {Talim) (Urban 0 0 0 0] O 0 0 0] 0 0] 0 0
Rural 3,926 0] _@ 1,823 46 6311 17 2.504] 64 5291 13 353 231
Total 3,925 of © 1,823 46 68t] 17 2504] 64 $29] 13 B33 23
Cardona Usban 4,525 1,134) 23 815f 18] 1,539] J4)  3483) W 815] I8 235§
Rural 2,980 0 © 1,907] 64 4171 4] 2324] 18 268] 9§ 3g8] 13
Total 7,505 1,1310 15 272 3] 1956 26| s809] 71l 1,083 14 613] B
Fala-jata Urban 917 0 ¢ 147] i6 202 22 349) 38 563] 62 o] O
Raural 2,705 0] o 1,001} 37 3281 12 1,326] 49 216] 8 §,163] 43
Total 3,622 0] 0 1,148] 3 524 15 1.675] 45 784] 22 i 163] 32
Morong “{Urban 6,737 1,7521 26 3,705] 55 6741 10] 6131 21 270 4 336] 5
Rural 0 0] o 6 0O o] 0 O 9 0l - 0 0] o
Total 6,237 1,752] 26 37051 35 674] 10} 6,131 9i - 2705 4 336] 5
Piliila Urban 6,621 2,715] 41 132) 2 1,457] 22|  4,304] 65 1,324] 20 993} 15
Rural o] __ gl 0O o 0 0 0 0] ¢ . 0 @ S D 0
Total 6,621 2,715) 41 131 2] 1457|220 4.304] 65]  1,324] 20 9931 _13]
Redrigucz Urban 13,809 32221 23} - 2401} 12| 3005 -22] 8634] 63) 4767 35 408]
Rural 1,676 [ Y 480] 2% 609 36| 1,089 65 74 -4 515] 3t
Total 15,485 1224 21 aa87| 19] 3614} 23] 97223] 63] 43839 3i - 923 o
San Mako Yrban 19,109 7.858] 41 st 3] - 1995] 1o0] 104070 S4] . 8177 43 s25]
Rural 157 .0l 0 23 1] o o 23] 15| 22f 14 112] 1l
Toral 19,260 7,858] 4i so7l 3] 1.975] 10| 10430] 54] 8.193] 43 s37] - A
Tanay Urban 11,114 4,297 3% io1| is|  246s5] 22| B4 78] - 25713 2} 108 _ﬁl;‘
Rural 2,199 0] O 1| 4 201] 9| 1142] s2p - 408] 19 C643] A
Total ~§3,313 4,297] 12 2612] 20| 2666] 20f 9575] 32| 298]} 22 757§
Teresa Urban | - 4,148 - 0] 0 3,401 82 a9 ] # 2451 &) 129 3

|Rural : 0 0] o 0 o0 o 0O 9 0 o 0 0
Tota 4,148, 0] ¢ 3,401 82 373 91 3,714 9 2451 6 129 3
Urban | 105.549]  4s.216] 42] 17.93] 17} iséto] 15 730191 74] 22,003 21 55275
PW4SP Study Area [Rural 21951 196] 1 9,934 35| 4623 17 14810] s2| . 4325 15| . &822] 32
Total 133.506]  asa12| 4] 2vas4a] 20 20233 15} 92829 70 26.328] 20] " 14,349] 108
Angono* Utban | 10,763 5442 51 Litof 10] 1908] 18] 8458|791 1,579 15 T26) 7

_ |Rugal 0 o} 0 0 o 0 0 0]l o of 0 0
Total 10,763 5.442] 31 L,ii¢] 10 1906] 18] 8458 79 1,579] 135 726 0|
¥8inangonan® Urban 19,811 3914] 20 7.095] 38| 3287 17 14.296) 72| 4,355} 22 LI6Y 6
(Other) Rural 5,324 0]_ 90 2800] s3]  s7sl 16) 3675] €9 1,279] 23 Im) - 7
Total 25,137 3314] 16 os9s] 39| aqa62] 17| 1797] 7i] s634] 22) 0 1532 - 6
Cainta® Urban 29,670 4.099] 14 14,105] 48 4811 . 16] 23,015 78 5439] 18| 1,216 4
Rugal 0 o0 0 0 of - ¢ 0] © of o o o
Total 29,610 4093 14 14,105] 48] 4811 16] 23.015] 78 5439 18 1,216 4
Taytay* Urhan 26,293 4,336] 16 14,566F 55| 4506 7L 23,408 &9 1.631] 6 1,254 5
Rural 0 o] 0 o ¢ 0l 0 ol 0 0l © o O
Total 26,29 4,336] 16 14,566] 35 4,506] 1] 23,408| &9 1,631] 6 5,254 5
Urtan 1 192.083] s3007] 33| s4069] 23] 30.t20] 16| 142,196 71} 33007 18]  9885] §
Provincial Fotal |Rural | 33,281 1961 1| 12,791 8] s5498] 16] 18.485] 551 8604 11 9.192] 2§
L Total | 225,369] 63,203] 28] 66860 30| 35618 16] 165681] 74] 406181 18F 19.07H 8







EXISTING SECTOR ARRANGEMENTS AND INSTITUTIONAL CAPACITY
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6. PAST FINANCIAL PERFORMANCE IN WATER SUPPLY AND SANITATION

6.2 Past Public Investment

6.2.2 Sources of Local Fund

Table 6.2.1 Pasi Internal Revenue Allotment to Municipalities from Central Government

Unit: Pesos
1990 1991 1992 1993
1. IRA to all municipalities, .
(National tolal) 3,054,601,475 4,046,838,742  7,127,522,550  12,434,800,000
2. IRA to municipalities in Rizal Province
Total 36,846,218 63,829,983 94,844,404 171,119,807
Angono 1,745,523 2,985,885 4,693,827 8,335,762
Antipolo 4,745,840 12,706,916 17,617,03G 32,614,711}
Baras . 877,267 1,311,910 " 2,685,703 4,492,447
** Binangonan 4,899,140 7,872,840 10,763,364 19,528,248
Cainta 3,538,710 7,483,107 10,159,720 18,744,192
Cardona 1,642,120 2,295,252 3,813,986 6,684,1804
- Fala-Jala 974,545 1,363,441 2,770,667 4,704,600
Morong 1,669,730 2,267,905 . 3,798,874 6,650,433
Pililla 1,666,992 2,401,855 4,064,530 - 1,131,357
" Rodriguez 3,239,877 5,062,986 7,888,076 14,257,310
San Mateo 3,248,530 5,219,414 7,486,277 © 13,517,302
Tanay - 2,968,367 4,352,246 6,891,683 12,357,252
Taylay 4,510,571 6,930,017 9,321,948 17,169,554
Teresa 1,119,006 1,576,149 2,888,719 4,932,459
3. Shares (%) in national total by municipality
Total 1.206 1.577 1.331 - 13N
Angono 0.057 0.074 0.066 . 0.067
- Antipolo -0.155 0.314 0.247 0.261
Baras 0.029 - 0.032 0.038 - 0.036
Binangonan 0.160 - 0.195 0.151 0.156
- Cainta 0.116 0.185 0.143 0.150
Cardona 0.054 0.057 - 0.054 0.054
Iala-Jala - 0.032 0034 0.039 0.038
Morong 0.055 0.056 0.053 0.053
Pililta 0.055 0.059 0.057 0.057
Rodriguez 0.106 0.125 0.111 0114
San Matco 0.106 0.129 0.105 0.108
Tanay 0.097 0.108 0.097 - 0.099
Taylay 0.148 0.17% 0.131 0.138
| Teresa 0.037 0.032 0.041 0.040

Sources: (1) Department of Budget and Management and (2) Bureau of Local Government Finance






7. WATER SCURCE DEVELOPMENT

7.3 Groundwater Sources

7.3.2  Groundwater Availability in the Province

(1) Major Informations and References

Groundwater Availability Map was prepaced using the following major information ard

references.

Administrative and Topographical Maps of the Province published by NAMRIA with
scales of 1/250,000 and 1/50,000, respectively.

Geological Map of the Philippines published by BMGS (now defunct) with a scale of
171,000,000. _

Groundwater Resources Survey Report of BMGS, 1983,

Water Resource Investigation conducted by NWRB, 1986.

Well Inventory Database prepared by NWRB, LWUA, DPWH.

Well Inventory Database in the province.

§ (2) Approach and Melhodology

The Groundwater Availability Map was prepared accordmg to the following work ﬂow

as presented in Figure 7.3.1.

l)

2)

Preparc a base map with a scaie of 1;250,000 using the Admmlslralne Map

- {1:250,000) and details are refesced from the Topographic Map (1:50,000). Basic

information including rivers and provmualhmmrc;pal boundaries are indicated on

the maps.

Potential groundwater areas as identificd in the Groundwater Resource Survey of
BMGS is transferred to the base map. Considering the sizé of particles and degrec of
coi’npaclion of rock units, alluvial deposits, Quaternary scdiments (sandstone and
conglomcrafe) and volcanic rocks (pyroclastics, debris flow and wff) are cegarded as

possible aquifers.

In addition to the defincd boundarics of the arcas underlain by pervious or
groundwater bearing formation, difficult areas for the groundwater development are

also delineated as presented in Figure 7.3.2.
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3} Arcas with potential high yielding formations and with salt water intrusion problem,

as established in the Water Resources Investigation of NWRB, are reflected within

the area identified as potential for groundwater development.

Based on the result of geo-electric survey of the said investigation, resistivity values
of 20- 300 ohm-meter arc regarded as a potential high yielding formation, while
values less than 10 ohin-meter as a potential zone with salty water. Figure 7.3.3.
shows the boundaries between high yiclding, low yielding, and salty water arcas. In
addition, considering the results of watef qualily examination of well, arcas with high
iron and manganese concentrations are also indicated on the map since these ions

produce aesthetic effects when their allowable limits are exceeded.
4) Shallow and deep well areas are delineated based on the well inventory by
municipality  {refer to Table 7.3.1, Data Report). Figure 7.3.4 presents the

categorizalion of areas in terms of groundwater utitization.

Figure 7.3.4 Area Category by Groundwater Utilization

High Yielding Areas

$ | +

Difficult Areas Shallow Well Areas  Deep Well Areas
Consist of consolidated and Mainly Recent Formation Recent 1o Pliocene
impervious rocks - [with shallow basement . |formations with pervious

rocks : rocks”
Water source: Spring . .
e -  |Water source: Shallow Water source: Deep Well

Well and Shallow Well -

Shallow well areas are defined on the following basis;
a) Predominance of serviceable shallow wells and presence of deep aquifer with
water qualily problem andfor low yielding capacity.

b} Occurrence of impervious rock beneath the Recent formation at shatlow depth. @
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5) Standard specifications of wells by municipalily presented in the map are based on
informations provided by NWRRB's well inventory database and provincial database.
Individual well locations wilh technical informations are presented in Figure 7.6.1

Data report.

(3} Manner of updating and wtilization of the map

For future updating of (the map, the following procedure shal! be employed:

1) Referring to the results of any further investigation dong by BMGS, NWRB or any
other agencies, delineation of potential area for groundwater development may be
redefined accordingly by applying the above mentioned work process,

2) Update the provincial database using the questionnatres (o make necessary revision of

© the boundaries of shaltow and deep well areas.
7.4 Spr_in_g Sources

‘Table 7.4.1 Existing Spring Sources by Municipality

. ‘ Total Untapped Spring Average Yield
Municipality Number Number Percentage (%) cu.mvhr |
Angono 0 ' 0 0 -
Antipolo 3 0 -0
Baras 0 -0 0
Binangonan g 0 0 |
Cainla 0 0 0
Cardora Q0 0 0
| Jalajala 0 . 0 0
Morong 0 ) Q
‘1 Pililla 4 2 50
Rodorigucz 1 0 0
San Mateo 0 0
Tanay 2 1 30
Taylay 0. 0 0
Teresa 2 A —Q
TOTAL 12 5 42 |

7.5 Surface Water Sources

The water quality analysis of the two selected rivers was undedaken to determine the general

characteristics of surface waler in the province.

&



There are two groups of rivers in the province in terms of drainage shape, area, and flow
rate. The first type has narrow drainage area less than 100 km’ with an average
discharge of less than 10 cu.m./sec and empties into the Laguna De Bay. The second
type has a drainage area of more than 250 km’ and average flow rate above 10 cu.nvsec.
Marikina and Tanay rivers were selected for water quality analysis and discharge
measurenent considering their potential as source of water supply andfor recorded flow
measurcments. Tanay river, a typical of the first type, was selected based on its potential
as water supply since a large population exists in the basin. On the other hand, Marikina
tiver represents the second type of basin and has available flow records. - 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

Flow Rate Relevant Information in the |
cu. mfsec, ' Basin '
River Deainage : _ Major Mun. :
Ar('a{kmz) Mintmum | Average | Maximum & Water District
B Populalien
Marikina River 282 o1 16.75 418.5 Rodriguez B
ﬁ ' g 47,435
Tanay River 52 : 091 : Tanay Fastern Rizal
‘ 38,483 :

“* The figure measured during sampling time. -

(2) Sampling Points and Examination Procedures
Localions of sampling points at the sampled rivers are presented in Figure 7.5.1..

Water sanipling was conducted on October 10, 1994 at different points across the river
course. The samples were sent to MWSS faboratory ‘within 24 hours after the sample
were taken. Flow rates were also measured across the river at the same points where the

samples were taken. A composite sample was prepared in proporiion to flow rates.

‘The water qualily analysis considers twelve (12) parametess performed in accordance

with Phitippine Standard Method for Analysis of Air and Water.
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(3 Results of Water Quality Analysis

Table 7.5.2 summarizes he results of anatysis (refer o Table 7.5.1 data sheets prepared

by MWVSS Central Laboratory Data Report).  Likewise, the flow rate of Marikina civer

was measured Lo be 25,71 cu.mi/sec at (he tme of sampling similar to its average flow rale

while Tanay river has a flow rate of (.91 cu.m.fsec.

‘Table 7.5.2 Waler Qualily Analysis Results

Class A

Water SAMPLE RIVER

Quality

INDICES UNITS criteria for REMARKS
Fresh Water
MARIKINA | TANAY
ph 6.5-8.5 8.1 8.1 within standard
TFurhidity units 50 10 Tanay river exceeded
NSDW
Alkalinity : - 124 177 :
Calor " units 50 - 10 15 withia standard
Conductivity ms/om - 282 383
Total Hardness as Ca Co; mgh - 400 e | 176 - :
Sulfate (S04 mg/ 200 15 | i sandan
Chloride (Cl) gl 200 S48 - 5.2 D '
: : wilhin standard

Mangauese {Mn) mg/l Q.5 0.14 015 - within standard
lmn.(Fc) mg/l 10 0.68 _ - 0.78 wilhin standard
Ammonia - Nitrogen mgfl - 0.15 17
BOD mgfl 5.0 39.0 547

waler pollution

Most of the indices meet Class A standard specified in the Water Quality Criteria for fresh

water. However, Biochemical Oxygen Demand (BOD assuimed conversion rate is BOD/COD

= 1#2) of the sampled river water exceedod the 5 mg/liter limit for Class A water. Together

‘with the presence of Ammionia-Nitrogen, the resull suggests thal organic. potfution from

wastewater discharge is underway.

7.6 - Future Development Potential of Waler Sources

The Groundwater Resource Survey Report (BMGS) was prepared based on the geological

investigation that covered both physical and chemical characteristics of the different rock uniis.

It roveated (hat majority of the provincial area is undertain by volcanic rocks, mostly andesite
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in Pliocene to Pleistocene pyroclastic rocks and sediments which cover the coastal areas and

the plains of Montalban and San Mateo on the west.

In the Water Resources Investigation Report by NWRB,; the results of geo-resistivity
sounding of 24 points were correlated with regional geology and lithologic log of existing
wells to map out the sub-surface geology and groundwater conditions of different formations
underlying'lhe province. The results of georesistivity survey suggest that the volcanic
“formations in the province which include pyroclastics and clastic sediments are potential
aquifer. In the municipalities of Binangonan, Angono, Cardona, Morong, Tanay and Pililla
resistivity values froni 15 1o 280G ohm-meters were observed at approximate depth between 2
and 200 mbgl. Accordingly, high yiclding wells are found in these areas. l,ikewisc; the water
quality of the proundwatér is generally good cxcept in the area with limestone aguifer

(calcium content).

' Queslionn_airés collected from each municipalities in the province covered 1,041 wells, while
NWRB reported 441 wells. Table 7.6.1 presents well information by municipatity. The
municipélities of Cainta,l Taytay, Binangonan, Cardona, Morong, Baras, Tanay, Pililla and
Jala-jala are highly potential areas for deep well development. In these areas, the average
deep wells are: 34 to 126 mbgl in depth and 3 o 34 mbgl in water level. Specific capacily
. ranges ffom 0.17 16 1.90 Vsec/m. Areas along Marikina river are also potential for de;ep well
development with depths ranging from 1 15 to 131 mbgl with 8.96 to 26.53 mbgi static water
level and specific capacity rangiﬁg from 0.83 to 1.19 Uscchn.. In the mountainous area, some
deep wells with more than 100 nibgl in deplh have specific capacity of 1.0 l!sc".cfm. Detailed
investigation entailing test drilling, well logging, geo-resistivity testing and pumping tests are

necessary to find adequate aquifers in the area.

Individual well locations and specifications are indicated in Figure 7.6.1, Data Report.

Annual review and updating of these database are essential.
The standard specifications of wells are projected based on NWRB data and on the
gealogical continuity in the province. - Table 7.6.2 presents potential sources for water supply

by nwunicipality for planning purpose. Spring development may be considered in area

difficult for groundwater development.

Table 7.6.1 Existing Well Sources (Province of Rizal)
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Table 7.6.1 Existing Well Souvrces (Province of Rizal)

Average
Municipality Type Nuaber Depth () j SWEL(m) Specific Capacity
{Vsce/m)
ANGONO Shaltow Well 0
Deep Well 18 595 10.86 Q.65
Total 13 595 10.86 0.65
ANTIPOLO Shallow Well 27 10.00 11.83 0.76
Deep Well 90 114.48 15.53 0.75
. Total 117 90.37 14.67 0.75
BARAS Shallow Well 2 12.13 243
Deep Well 15 31386 18.12 0.19
Total 17 11.30 16.27 0.19
RINANGONAN Shatlow Weil |20 i1.68 18.12 0.62
Deep Well 56 52.77 18.12 0.65
Total 76 41.95 18.12 " (.65
CAINTA Shallow Well 2 37.95 1.17
Deep Weli 13 151.80 13.47 1.90
Total 15 151.80 34.07 1.81
CAHRDONA Shallow Well 24 1591 3.37 0.93
Deep Well 20 776 7.40 1.90
Total 41 26.57 5.4 1.41
JALA-JALA Shallow Well 5 - 13.49 4.34 0.77
Deep Well 10 45.33 " 3.64 0.61
Total 15 3 3.87 0.68
MORONG Shallow Well 9 13.01 7.12 0.93
Deep Well 3 59.94 17,21 0.17
Total 40 49.38 14.94 0.34
PILILLA | Shallow Well 5 1147 3.51 0.25 o
Deep Well 13 49.81 . 333 1.04
L Total 24 4023 . 3.8 . (.84
RODRIGUEZ Shallow Well I :
Deep Well ? © 131.26 26.53 0.83
Total 11 13126 26.53 0.83
SAN MATEO Shallow Well 12 18.60 181. 1.98
| Deep Well i1 ©114.73 895 1.19
Total 23 &4.57 8.36 1.60
TANAY Shallow Weil 3 15.50 0.76 .56
Deep Well 14 126.46 15.72 1.10
Total 17 106.38 13.08 i.18
TAYTAY Shallow Well 4 ' 16.25 .15
Deep Well 15 117.92 2918 1.63 |
Total 19 117.92 26.43 1.32
TERESA Shallow Well ] )
Deep Well 7 70.44 18.29 ¢
Total 8 704 1829 0.00
TOTAL Shallow Well 116 13,53 . 6.29 0.86
Deep Well 325 8294 15.95 - 0.80
Total 441 61.68 - 1312 082




Table 7.6.2 Standard Specifications of Wells hy Municipality

- Standard Spodfieatlng
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IMPROVEMENT

Targets of Proviucial Seclor Plan

FUTURE REQUIREMENTS IN WATER SUPPLY AND SANITATION

Table 8.2.1 Estimation of Base Vear Service Coverage of Water Supply

Pupulation S.eﬂ'l'd by Pop. Served by Flanaed/
Pupulation 3994 Facilities . Oa-golng Profects Pop. Served in the Base Yeap (1994)
AMunicipality Type {193 Level { Leveb | Levell Level ] Lavel | Lesel Level {Level] Level %

i g_| Tod | ) | & 1| Tetal | 1p n 1| Ttal Jcoverage
Antipoto Urban 196303] 152571 of 2ssdfieg3s] ¢ ol wsal sl asasm ¢l  s0i7) 160383 &2
Rurs] 53428 0 ol 3313s) snaas) ¢ ol 0 0 o o] s3] 33135 43
5 Tetal 2a731] 152571 of 200995 ¢ ol 1s] s asasn] ¢l 41152 1333 7
Baras Liben w201 20m]  1ce] 7930 10467 o] 18] 1206] 1eva) 20wl 2| 9276] 11503 #?
Rurat 8331] 5.8 of  ms] sem ol o wns] me] samy} o ve3f s296 %
Totat wes2]  7262] o8] savs) 1sass of 10s] reral nmal w2ed] mel qessy| 11867 9l

Binapgonan (Talimy |Urban D) & 0 O] Y 0 ) 0) 0 g 0 & Q
Rusal 23483 0 o] 16802 15807 of 1) sn| 3 of 3] 159713 11116 x|
Tetal 23453 0 of 1sa02f 15802) o ted] am) 3¢ ol 143] 1s913] 1118 _uﬂ
(Cacdona Urbap ns]  ssm of 1204 20371 of ol | mel ssas|  of izazs] z08n 8%
Roral 10668 o o sl sm o o G 4 of o sal am 82
Tetal aagel ssa]  of 208 29,368 of o 23a]  »34] msisf  of 21014 29607 82
Jlajala Ukaa 4361 y ol 2133 218 o o o 0 of o] 218y 2753 57
' Rurad 12,040 0 ol 6331] 6951 o 1M ' o 1w o] 194 c-,és: 1145 53
TFeta 18,90) o 0 9,704J 9,04 of s o 1) of 193} 904] 9h9s 59
Moreng Urban aas) asn|  m| 12318 2502 ol ol L] 1:,57-2 "l 12as3] 2sim _
Rural 0 o o Ry o o ¢ G o o o o K
Todal saagy| aasa| Cogr| 1239 2sen] ¢ ol 37 a| i2sd ml| a2es] 20 s
Bpittta Ukban o0 smel ol wwsar] messs] o il esl  eest  esie] awm| 20| 1ig1s )
Rt | ol o] o o o o o o o o d 0 4 3
Tota! 35092]  6Ml6 of 1os37] 53] - of aml . 7es|  ess]  ss1e] wR] 20632 .n,éns M
Rodrigoes Urban up0s| 20845 of 3gan] seay] o of - 234) 23] mpss]. o] 3deoe] S9851) &
Rural 3073 of  oa]  4ps7] 4985 0 ol 147|147 o os] spoal sio T.:ﬂ
Total mers| ess] 93| 41209 errny 0 of u|  sml angas|  es) disie] essss &2
San Mitew Uirban 95615} 50097 of 337u| sesis] ol o] sa|  sar| s0oe7] o] 38543| 88560 9
Rural in G 0 33 33 of - - ¢ of o o o 3% 3 5
Tetal o8] sooer] ol 32.55] B1sse ol o el sl saped| o] - ssem| ssess 2
Tanay Urban sosu] 2mace]  159] 1asss| a2 ‘_g 0 o o] ansse] a] 1a4ss 42,780 *
Rurel 16,337 [\ o son] spa of o o ol o o sex] sex 0
= Tolat ¢6s6| 2mase] 133 99,427 41802 ol ¢ ¢ o 2z456] 153) 1oamif 4zE0 1
Teccsa Ukbaa 21 549, 0 o] 15se7] 15387 of of ase]l  ase of o 15743 15143 nJ
Rnra) 0 0 0 0 o ¢ 0 o o, o o G 0 {
Total 1559 G o] 15387] 15587 % ol _15¢] 1% ol o 1sae] 1518 5
Usban ss1800| 282074] 34 16894 451012 o] 79| 3287]  4nes| 2s2074] 622 192,450f 455,477 &)
PW4SP Stady Area | Rural woasy  sagsl o8| 76331 sien of s3] exf  om] ssmyp ass] o] s2ees 59
Tetal eo1024] 287251)  a92] 2asp85] 5a2284)  of e1s) dexy  soas] 2pras) 1057 243,507] S37R1 7%




Table 8.2.2 Popwlation Coveragein Phase I Provided by Served Population in the Base Year

(Water Supply)
___Population Served by Existing Facititics 1994 2000 o
Hy ‘ 0 >/

| jum"i('jijaf-|} Type Level Il | Level 2l | Level] Totat Po:t;‘:t]!on Cm‘?ragt Po;rg:llion ('0\':?55;
Auripolo | Uiban 152,571 of 8017 160588 196,301 82 282,186] 59
Ruzal 0 ] anass| anas 58,428 4k 98,355 3
Total 152,571 o] 41152 193.723 264,731 [E 380,551 51
Baras Utban 2,079 2160 9218l 11,571 13,291 87 16,735 69
Rural 5,183 of 113 6298 6,391 29 8,047 78
B Total 7,162 216]  10,389] 17,867 19,682 % 24,781 72
Bigangonan (Talim) Utban 1] 0 0 0 O 0 ] 0
[Rurs 0 143 16913 indis 23,453 73 18,565 64
Total 0 143 16973 17116 23,453 3 28,565 8
Cardona Urban 2528 of a2y 20801 23,518 8% 24,861 4]
Ruia} 0 ol  8m1 3,791 10,668 82 11,273 13“
- Total 8,528 of 21074 29802 34,196 87 35,135 8y
Malajaia Urban 0 of 2783 - 2753 4,861 57 5,123 s4p
Rural 0 194 s9s1] 7148 12,040 $9 12,591 s6
Tow) | X 198l o701]  os9s 16,901 59 17,814 56

Morong Urban 12,572 7l 124s3] 25t 34,361 i3 32,940 56 @
' Rural 0 0 0 o 0 0 9 a
Total - 12,572 77| 12as3] 25102 " 31,361 13 37,040 "o
Pititta Ugban 6316 7o) 20832] 21618 35,002 79 18,884 )
. “[Ruial S0 0 0 i\ g 0 0 o
Total 6,:316 170] - 206320 27618 © 35,092 79 38,884 gk
Rodriguez Uthan . 20945 of | 38606  s9.551 70,606 84 §9,702 85
Rural 0 ogl  so0q|  sam 8,073 63 10,256 50
Total 20,945 93] 43610] 54,653 18,672 82 99,958 69
Saa Matea Utban 50,097 6| 38563 68,660 95,675 93 121,263 B
Rural [ 0 1% 18 723 5 . 916 4
Total” 50,097 o]  3seo1] 88698 56,398 92 122,179 7
Fanay Urban 28,456 159  14,185) 42,780 56,523 76 69,224 62
Rutal 0 o] © 5022 51622 10,335 49 12,662 4
Todal 28,466 159] 15,171} - 47,502 66,852 ki 81,886 58
Tecesa |trban 0 of is743] 153 21,569 73 23,00 6§
Rural 0 0 0 0 o 0 0 1
Total | ¢ of  15,743] 15,7143 21,563 73 23,034 68
Urbaa 282,074 822 172481] 455,177 S51,805 82 708,953 &1
PAWV4SP Study Area  |Rural 5,18 435]  71007] 82645 140,115 59 182,715 4%

. Total 287,257 1,057 249.508] 331312 691,924 75 $91,728 6 %




Table 8.2.3 Number of Households Served by Sanitary Tollcts in the Base Year (1994)

1994 Hom:gt::nfgg:hﬂsry Re ﬂg':n‘tz‘h:o;’:::ncy Houscholds Using Sanit nr-y Toilets ins Base Year (1990
Municipality Arcn FPour Peor Nuniber | Coverape (%)
Pupuletion] Hils | Flush] Flush] VIP { Total | Flush Flush] ¥IP | Tetal | o | Fout ] vy | porar | Fiush Pﬁr;\.“, Totnt
Flosh Flush
Antipala Lrtan 196,303] 36051] 33933] 2981] 35491 30263 4 158{ o R 23833 2543 3543] 30431 [ SI 1 L2
Rumd | 6RA28| 1308C of 3.256] 27| 5455 o 674 hy 4 O] 332 4T 619 € 2] 17 47
Tol w73 ] 42031] 23803 s030)  FiRsL 3575E B2 O g12] 23530 6381] S7c} 35600 kL ) 17 H
Bans Uiban 13293 1518 ME| ) 5608 37| 2239 ( 9 ( L E) 1569 I 2,18 [¥] 62 15 3
Rural 639 121 15¢] SSE i3} o 0 15 Y 3% 156 593 153 42 1§ 45 b
Totd 19,682] _ 335) S] 2818 54} 1146 ¢ #] . 0 44 ho) ALY 5M 3&‘9(’ 13 58 ts 5
Binangooha (Talim) | Urban o X [t 0 { o 0 s ¥ ) [y [y 0 i fL 4 § L
Rural 23453 3192 {1 £ &811 250 { Ly [y & Of 1823 £81] 254 0 4% 17 &
Totad 23453 3908 of 123 68]] 2504 Y O 1 ) 1R23 61] 2504 g & 1} &
Cardopa Bleban Conswp 4525) 1,03 B1S]  §539F 3485 0 12 4 13 1331 sM|  1535] 3S5M ) 1] ko) 7
Rurad 10658] 2880 o 1907 7] 234 0 4 (4 yil 1581 4)i]  239% ¢ 6| H s
Totd aas]  psas| eedf 2722 193] S50 O $3) 0] @3 1L131] 2815) 1636|5502 15| 3 x 7%
b jula  Hitan 4851 17 Y 14} e M O 12 ] T o 9 AL (1] ) p u| -
Rutal 12,040 2,05 [s IEL] k7] I OeS 0 1) Ky 10C O 110 3] pAx 0| 11 i2 53
Taal 15.991 3522 N 1,248 SO 1673 £72 b 1M o _tax sn| 1847 L oy 3] 3t
Motong 15han 1,361 67370 £352] AR08 sl 643 [y Y i b752] 3305 674] 5431 26 55 Y 9
Raral ¢ [y O M 0 O & [y 1 [y L8 1 1 8 4l G ¢
Tot M6l srf 125 3768 61| 653 O O 0 M 1I5 3705, s3] &1M X 53] 1 £
LIRS LUichon 35092 &6zl 2715 132) 1457) 43M 217 ki3] DR 2LE 347]  pas7] esM 41 5 22 &
| Rorad 0 kY [0 QO 0| 0 4 £ 0l {t 4 O { () 0 {
Tolal 35002 6621] 2715 132] 14571 43M Ly 217 Fiv U HY) 1457 4820 4 | n &
PIRo\‘rigud z Urban 0606] 13800F 322:] 2803 3005|8634 | iy 9] 3222 2a86] 3005) 8113 1 & 22 &
Rara] LEiE) LEI6 o 430 Lo R « 138 Ul 136 [y £15: &1 1,275 0 37 3 733
Tatal a02s] 15485( 3.2 2847] 36t4] 9923 215 - 15] 3222 3i02]  MU] $93% il b.Y Pl 5
Sa0 Matea 1sban 95 675] 19006] TASE 534]  1975] 10407 { 33} 0 333 TR PO7E  1575] 19740 4 5 10 56
Roral sl 1) d o] o sl o cawl  of wm] el sy - oo sl o a0 G R
Toat 96,398] 19.260F 7558 SNE_1975) 10430 o 480 0 457] 2kssf 1pes] 137s] 10497 4! £ 16 5
Fanay Urbal 565230 1E114] a4y 1691] 2455) 8433 L & O sel 4] 030 05| &4H ¥ Id 2 7
Rual 1033¢) 2199 kL 941 00| 1142 4 .23 S pLY e 200 b7 i 5 k) 21
Totd oogs] 13313] 4200 2612 2666, $3335] - 0O 289 o] 289 4297 2901) 2666] 9864 3 n Ly 74|
Teeesa  Liban 21569] 4348 of 2 373 37TM ) | ) [0 3508 ITL AT { 82 9 Gl
Rural Ly ¢ G -0 Ly ¢ [y 0 [y [ « G L 0 0
Torl 2565 4148 o 3401 373 3 0 0 4 (4 o _3ad kY2 B | L2y i 41
Llshan 5518050 108547] 45,216 ]?,l?; §se10] 28018 - O 955, 0 955] 4521¢6] 1B.148] 15.610] TEITH 43 1] R ] 15
PW4SP Stody Area [Rurad 14ANE5] X957 196] 9591] 4.623] 13830 + 3284 of 1388] koe] 11375) 4623 16094 o 4 3]
- Tol, 691524 133,506) 450020 27484| 20.333] R283%] - 2331 of 22339] 454128 20503] 2023 $5.A8E) M Fd BNALE) it

‘Fable 8.2.4 Number of Public Schoo! Siudents Served hy Schoel ‘Toilets in Base Year (1994)

1994 Tota} No. $td. No. of No. of Students | = Std. No.of
Municipality of Public School Students that can | to be Served by Students that can be| Coverage
Students be Served by 1994|  Planned/On- | Served by Toilets in (%)
Toilets going Projects Base Year (1994)

Antipolo 44,724 13,850 300 14,15% 32
Baras 3070 1,400 0 1,400 46
Binangonan (Talim) 4,771 1,050 0 1,050 22
Cardona 5,311 2.100 0 2,100 40
Jala-jala 3,952 1,000 0 1,000 2|
Morong 3,229 1,750 0 1,750 5-1']
Pitiila 1,546 2.650 0 2,650 35
Rodriguez 13,158 1,350 0 7,330 56
San Mateo 15,401 7,000 0 7,000 45
Tanay 14,343 4,850 0 4.850 34
Teresa 3.617 1,350, 0 1,350 37

PAY4SP Study Area 119.122] 44,350 00 44,650] 37
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Table 8.2.5 Number of Public Utilities with Sanitary Toilets in the Base Year {1994)

_ No.ofpy | Neof PU L No. of PU
N o B e, | Tolkets | et with Totets | 5 | oerage
Monkcipality Type M Lo (ary Toilets "(')E;';:;v inPlanned! | | In Base tary Tallets) ™ ae y
i 1994 Project On-gelng | Year 1994 year 1994
o N I Projecis
Antipoly Public Market 1 1 4] 0 i i 100
Bus/leep Terminal 0 a 0 0 Q 0 [§
Total 1 1 0 0 1 1 10
Baras Public Market 1 1 9 0 1 1 100
Bus/leep Ternninal 0o a 0 0 0 0 {
Total 1 1 0 0 ] 1 [t
Rinangonas (Talim) Public Market 0 o 4] 0 0 0 (
Bus/Jeep Tenminal 0 0 0 0 0 ¢ (
Total Q 4] o) 0 0 0 !
Cardona Pubhic Matket 1 i 0 0 ] 1 [0
Busflzep Terminal 0 0 0 0 0 3 ¢
Total 1 1 0 0 ] i 100
Jala-jala Public Market I 1 1] 0 1 1 1
Busleep Terminal 0 0 0 o 0 0 (
ot f 1 o | o 1 T L
Macong Public Markel 1 1 0 0 1 1 100
Bus/Jeep Terminal 0 0 0 0 0 0 ¢
Total 1 1 0 G 1 I 10
Pititia Public Market 1 1 0 . 0 1 L 10¢
BusfJeep Terminal 0 0 0 0 o 0 o
Total 1 1 0 o 1 v - 1043
Rodriguer Public Market 1 1 O | 0" 1 ) 100
Buﬁ.’lecp Terminal g 0 0 0 0 Q 1 o
Total 1 1 o 1] i 1 1004
Sian Mateo Public Macket 2 2 0 0 2 2 1
BuyJeep Tesrnina] 0 o | o B ) 0 ¢
Total 2 2 0 0 b 2 100
Tanay Public Market 1 A 0 0 1 1 Ao e
Budlecp Terminal | S 0 0 i 0 | .
Total z i 0. 0 2 1 5
Teresa Public Market 1 | o ¢ ¥ 1 1
Bus/leep ':l'ermim] 0 0 0 0 o Q [t
Total 1. 1 0 0 | 1 1KY
Public Maiket i 11 0 0 i1 1t 100
PWASP Study Area  |Bus/Jeep Terminal 1 0 R, 0 i 0 Q
’ Total 12 n -0 0 12 13 92,

Nete: PU - Pablic Utilitics




‘Table 8.2.6 Households Coverage in Phase I Provided by Existing Facilitics in the Base Year
{IHouschold Toitets)

No, o;::;:;:h;l.-: :ﬁ;:: by . Corersge la 193 Coverage in 2000
Seaved Wouseholds Served Served Househlis
Municipatity Aren | Flosh | Pour Yip Tolal | Noo ok . _ Fopulation § No.of L
Flush | Latrine [3530] Prur P . Hls Puur vibk
Flosh Flash | Lateine Tidsd [Nunmber] % Flosh Fresh | Lotgine Telak
Argpito Uhan | 2snl_zsa9]  3sa3] 33a31] 3809 ] 8 ] &) 164835]  ma] 3334 1) 5 # 55
[Rupe | o] 393x] 2239 sass] iaosop ¢ X i ol ] ] wery 9 x 1l 3
Totd 2393} 6R8f 5358 36600F 43.131 &5 15 12 AL 195900 ] 15373 N ¢ ¥ o -
Bas L'ihag k| 5549 A 2xy] 2518 12 62| i5] E] Y 9 30 1¢ 5 12| Rk
Rual | 543 £33 G4 1AM 18 TR 12| % 4857 i 1 51¥ 13 ¥ 10| &4
Ton! S0d]_ 2ie? 524 330 395 1} 5k, Ll b IR XS 4817 5L 41 H &
Binangoman (Tain) [ Vrban o] ¢ o o} ) o 0 { [ 0 0| ¢ [} [{ ¢ [
 Rarad of 1815 es1] 3sMf 38w i 4] 17 e 5o s 50l 0 ¥ 14 5
Told of _1x1 581 2.54] 39% 0 45 13 o] 0l & Spit g 3 14, 5
Cardoma Urban | __t31 B3 1533 3504 4535 L) 18 k] 77| 588t n 4784 M 1 32 7
Rnrd o 3§ ¢17] 2308} 298¢ [Y s 13 -0 853 %7 221 & 93 kY Ha)
Total BBl 2B1S 1556] ~ 5902F 7595 13 k] e ] B E) W) 508 18 1 X B
Tl jaln U of s 02 aal e 4 2 e I S 957 « 24 2 43
Rural o 1,01 325]  1438] 25 g 4] 11 53 £.381 53 235 Q) 47 14 ol
Touat o am so] 1mar] aen 4 ] 15 5] sswm| s a7 [ ) 3t 59
Mo Urtan [HHEEY 6] e131] 6337 % [5 10 o] aeesl o] 3a¥ i) 5 9 52
Ragal o 4 0 [ 0 [ 4 0 o O 0 ) « [
. Tolab 1352]  3.705 £14] 613] 6137 . 5% {5 o 31240 N 1437 M 5 9 &
Fulilla Lithan 2715 U3 1453] 4521] &8 41 i 2 ] 21863 £k 33 1 5 20 &
Raral G 3 0 0 [ 0 i [q o ¢ « R S b
| Tokal 27158 Y VA457)  452) 681 4 5 2 68] 23863 1337 5 § X &2
Radigue? Urban Az} 2488 3005]  BF13| 130EX 23 B L n] - 63] 41482 [ I ) 13 17] -
Rurad [ 416 &o) 115 1676 0f n 36} 3 h1 35 ) 24033 ) Pyl pad 54
| Totd 32221 _3io2 3608] 9.83R) 13458 21 N n 1] 50385] 4] 15345 - 17 15 17 51
30 Males 1tban Th58 7 1 315| 10.240] 19109, L] s 15 55| 53508 S 23717 ) 4 g 4
Fural o 1% o o am §57 o L0y I{ (b 7] 1Y 1551 o &) i B
5 Totd 1858} 1064 T I W) 4 [ 19 9] St s gz B [) Bl 4
B Tazay Urhan s201] 1an] - zass]  gamn] nLa1e » 18] 2 jel azes?] Ce] Eu0ed] - 33 13 1] [
.5, Rund of t1 201] B3mp 2193 o} 53 9 w|  eare] e} asmaf ¢ 45 f 5y
- Tud 4297] 2901 26661 9asE 1331) n n b3 4] ATE] 74| 1545 n 3 17 L)
Teresd Lithan o 3491 313 33741 4148 I\ 2 9 S1] 12828 L1 XY @ n 3 §5
Rurd 0 0 o ¢ o o] 0 of o ¢ o [ : k|
Toldl o 3401 3] 3z1a] e8] o #2 of - el agsag) C g1 - 4430 ¢ il § 89
. Urban 45.218] i8.145] 15616] 78304 lOi,.’nﬁr 4} 1 15 5] 4izgs:] - wsl §3TAT2 3 L} 1 5
IWASE Study Area [Romd §%| 11373 4623 18154} 205857 ] Li] 1 ] I LY 1 AR N l CA i3 45
) Toinl s5a120 2520 20233) a50ge]1335 M 7 15 R L ) AL Y] x ul 59

'Table 8.2.7 Public Schoo! Students and Public Utilities Coverage in Phase | Provided by Existing
Facilities in the Base Year '

Fubtic Schools Feilels Public Toilels
Standard Coverage in Caverage in Coverage in 1994 Coverage in 2000
Nooof | 1994 2000 ]
Munlcipality Students : . . No.of PU :
palily Ahat can be Lol]f:‘:; : Erct?:{;::: pl;\; ::é‘ with Sanila r} Now (-rf ) :\'tl. 'ol' !‘U
Served by School | %] Sehodl % | Toitets in ToiletsIn” | % | PU with \\]ﬂl‘&:‘imial)' e
Base Year | sepdents | - Students Base Year Rase Year Toilcts Toitels
3 (1994 1 : (1991) - .
Anfipolo 13150] a7 | saasl] 47 1 1] 100 ? i s
Baras 1,400! 30708 45 4,508 1 1 1] 1080 2 1oosoll
Binzngonan (Talim) 1,050 4771 22 7,258 14 0 o o } o «f
Cardona 2,100] SMIE 40 5.187] 36 i 1] 100] _ 2 19E
Fala-fala 1,000 1,952 25 4,335 2} 1 1] 100 2 1] 50
Mokong 1,750] 3,009 S 3,504] 46 | 3] 160 2 i| 50
Pitilla 2659 7.548] 35 2901] 4 1} 100 1 1] ooy
Rodriguez 1,350 13,158 56 19,565] 3% 3 i 100 2 1 5
3 San Maten "0 asaci] 45| 23.000] 30 2 2 100 3 2| 67

Tanay 4,350 15,343] 3] 20037 2 2 1] 50 3} i} 33
 Teresa 1,350 3617 3] 4on| u 1 1} 100 1 I
[ FAVASP Study Ara 416500 110922 37 183351 24 1] 11} 92 21 1152

Note: PUY - Pablic Unlitics



R
8.13.1

Projection of Frame Values

Population Projection

{1} Review of past poputation development

1) 1990 population distribution in urban and rural arcas

The 1990 population census results conducted by NSO were reviewed in terms of
population distribution in urban and suial arcas. In application of revised classifica-

tion of barangays in urban or rural categoty, population by municipality was adjusted

as shown in Table 8.3.1.

Table 8.3.1 Population Distribution in Urban and Rural Areas

LCensus Da

Adjustcd Population

Total ta
Munlclpatity Population| Urban | Rural Urban | Rural
Rizal $30,194] 914,175]  66,019] 839,689] 140,505
Antipolo 207,842 199,821 80210 154,119 53,723
Baras 16,880 14,891 1,989 11,399 5,481
Binangonan (Talim Is.) 18,751 - 18,761 0 18,761
Cardona 32,962 32,962 0 22,679 10,283
jala-Jala 16,318 4,693 11,625 4,693 11,625
Morong 32,165 19,482 12,683 32,165 0
Pililla 32,771 32,97 0 32,771 0
. Rodriguez L 67,074 60,192 6,882 60,192 6,882
San Mateo 82,310 82,310 o] - s1.693 617
Tanay 58,410 52,352 6,058] . 49,378 9,032
Teresa 20,645 20,645 0 20,645 0
PW4SP Study Area 586,138] - 520,119 66,019 469,734} 116,404
Anpgono 46,014 46,014 0 46,014 0
Binangonan (Olhers) 108,800 108,800 o - 84,699 24,101
Cainta 126,839] 126,839 o] 126,839 T
Taytay 112,403 112,403 ol 112,403 0
(Other Area 194,056] 394,056 0| 369,955 24,101

Nolc:'Classifxc'alion of barangays in urban and rural was arranged by PPDO. -

2) Characteristics of past population development

- Major statistical dala of past population development are shown in Table 8.3.2.

‘Table 8.3.2 Past Population Development

Urhan

_ Total Rural

_ Atea Descrigtion 1980 1990 1980 1999 1980 [ 19%0
Reglon 1V | Fopulation | 6,118,620 | 8263099 | 2,268,828 | 4.160,133 | 349,792 [ 4,102,966 |

- | Growth Rate 31% 63% 0.6%
Poputation 555533 | 980194 | 471833 | 639689 | 83710 | 140,505
Rial | Growth Rate 8% 59% S3
Provincial o - o . :
95 8% 20.2% 2% 3.4%
Profile ¥ 9.1% 11.9% 208:::—— 2% 2.2% %
Note: U/ Provincial population percentage to regional population
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During the census period from 1980 to 1990, the following population development was

observed:

- The province recorded 5.8% of annual growth rate higher than that of the region at
3.1%, reflecting rapid urbanization and migration to the province as a part of Metro
Manila area.

- Percenlage of provincial population to the regional population increased from 9.1%

in 1980 to 11.9% in §990.

The experiences in the past population trend revealed that the province was drastically
affected by the economic and population development of Metro Manila area, more than
what was observed in the region. The fulure population may therefore remain under
similar conditions as experienced in the last census decade as the outskirts residential

area of the Metro Manila.

(2) Population Projection

NSO projected population for the years 2000 and 2010 broken down up 1o urban and ru-
ral population by municipalily, base year of which is 1990. Modification of the projected

population was made through the foliowing study.

1) Review of NSO projection in total population and annual growth rate at regional and

provincial level.

2) Review of the same at provincial and municipal level.

3) Review of population distribution to urban and rural areas at municipal level in con-

‘parison with 1990 population distribution under re-classification of barangays.
Population and its growth rates by target year both for the province and the region were
confinned to be reasonable reflecting the trend of past population development, as shown

in Table 8.3.3.

Table 8.3.3  Population Prajection for Target Years: Region and Province

Population and Provincial Share in Growth Rate (%)
the Region o
1980 - | 19506- | 2000 -
l990m 2000 2000 | o0n | 2000 | 2010
Region 1V | 8,263,099 11,273,000] 14,087,000| 3.1 32 23
Rizal 980,194} 1,523,252] 2,117,760| 5.8 4.5 34
| 11.9% 13.5% 15.0%




Municipal population projected by NSO for the targetl years is also within the range of

the past population development.

Municipal population distribution to urban and rural areas for the target years was corre-
sponding to reclassification of some barangays arranged for the year 1990. It is assumed
that the profile of municipal population distribution in 1990 by urban and rural area will
prevail through the future. Poputation for all municipalities in 1994 by urban and roral
arca was then projected using respective annual growth rates employed belween 1990
and 2000 in the above mentioned study (base year 1990). Table 8.3.4 shows proviacial

population by urban and rural area for the target years.

Table 8,3.4 Provincial Population of Target Years

Area Population/ 1990 1994 |- 2000 2010
Comuyposition
Total Population 980,194} 1,167,138 1,523,252} 2,117,760
~Urban Population 839,689] 998,509 1,303,782] 1,812,633
Area | Composition (%) 86% 86% 86% 86%
Rural - Population | 140,505 168,629 219,470} * 305,127
Arca | Composition (%) . 14% 14% 14% 14%

Number of llouseholdﬁ in the year 2000 was estimated by urban and rural area at each
municipality baséd on the assuniption that the houschold Sizc {personsflrouschold) given
by the 1990 population census will prevail up _tb the year 2000, while that for the year
2010 was assuméd 1o be 4 persons/houschold for the whole province in accordance with
the target of the nat'ionlal family planning.' Table 8.3.5 presents projected number of

households of target years.

Table 8.3.5 Projected Number of Households by Urban and Rural Arca by Municipality by Target Year

Houschold Sire Nember of Households e
Munlcipatity 1920 1550 1934 X0 2010
Urban] Rurat | Total [ tirban] Reral | Total | Urban | Reral | Total | Usban | Rursl | Tota! | Yeban | Roral | Totat

Antipelo 51 [ as sy )y o965) 10887 4085 aeosi[13.680] a9 1] 55,331) 20074] 75,405 9z.080] 34,189) 132 269
YBaras sa | 53 ) s3 fans] oaa] 3| 28 wawi]| aasy] aos] s eé7] ssar] 23970 sst4
Binangonzn (Talinty 00 | 57| =2 o] a1 13& 0] 1926] 3% of seul son o] 99m] " 9924
Cardona 52 | 53 | 53 [ a3m] von] exeaf aszs| 2980) 7.508] 4781 2127] 6908]_ 8642 3918 123560
alajala 53 | 54 | 54 so2] 2143] 2038l o7 2708] 3e22]  esi] 23s0] adi7] nask] 44nl gi90
| Mororg - 1 | oo | 51 ] 6ss o] 623 6.731 o] s331] 7439 o] 2439] 13187 0] 13187
itk 53 | o0 | 53 | 6131 ol 6] 662 o sen] 2331] o 7337 13515 o] 11514
Rodriguct 52 | 49 | 52 {viazz] 1a4ie] vases] 1as0e] vere] 154851 v2250] 2003 93| atazsl asss] 3414
San Matco ST 47 s Lsoss] a3 ae09] 59008 s3] avaesl avEral 195 23.972) 4048] 8] 4245
Tanay b3 | an ] 53 | 920 1848] 6p089) 1LTNAL 2,199) 13313 13061] 2,554f 15.645] 240601 4401 28461
Teresa s2 | oo [ s2 ] 391l o] asvs] 404 of 4143} 4430 of ¢a30] 8006 of _ soo

PWASP Stody Acca 52 1 51 | 51 [oo33e] 22.e85] 112,004 1o5.845f 22,950 133 506l 130.472] as 952} 1paama] 1as 414 63,5251 300,933




8.3.2

School Enrollment Projection

‘Tahle 8.3.6 Projected School Enrollment by Municipality by Target Year

1921 biic) 10
P Total Entollivent P;:‘:_]Li‘:;;il— sehout | Total Enrollment l:::ftﬁ;‘::t Schoed Tatal Facollinent PE::’;SI;’:::I
Municipality Age Parlic Paitich Age Partich Purtich- | Axe Fartick Partick
Popo- | Nomber | pagion | Number [ yution | Pope Namber | pation | Number | pativn | Prpo | Nowber ] patin Number ] pation
| __ 1 ftien Rate ate lation Rale fale ] tativa Rate | fale
Antpdla @) 6210 L3 kL] orh el ) er] s STLILY 169403 [ 7
Bams sng]  3me ] wm o 183 saw |  ase a) 10438 san L &
{ B manp onan {Tatiog) .0 4 W] 4 ‘R pA k] 1231 b 125 Tl 1943 174583 ] aT4ss]
| Cagdona 8507 73458 .74 SAH £2] 93k Bh14 1.5 574 61 12560 1062 ] L
rh!_a-j:\l L] 54> 4444 92 3552 82/ $28¢ 4853 32 4335 .24 IS 6514 Y 37 &
M 308 4617 5 32 9950 REE)] 57 g ] 13230 9258 LY 5288 4
Pililia 9 B9 93] 7814 ] tnaey] - 1osez 93] 850l 7| 1588s] 15072 5] ut106 2
Rodeigue 20514 16,168 Exs 1335 &l WS pLRE re 19,565 58] 42503 18,253 i B 12N £
Sap Myleo 4210 22831 4 15471 6] 35937 33781 sl 23000, 65f 45053 434 9 1476 6%
fanay 12,04 15503 14 I4.M} &1] 24881 el :1) 20437 51| Mss|  32md) §5] - M. H08
Taicsa sierl sss) 6] a7 6] shsl  asm 76| apt: gl sas] e L) ) 35
PWESFStudy Area | 17228 154,103] [ IETEAFY 6] z12ese] 231212 wh 183751 61] w8743 345)35] 5] 23930 7
8.3.3 Prajection of the Number of Public Utilities
Table 8.3.7 Projected Number of Public Utilities by Municipality by Target Year -
. 1994 2000 010
Muoniclpality Type No. of Public Proposed Totay |, Proposed Tola)
| L Utilities Constructlon Consiruction :
Antipolo Public Markets 1 Q 1 0 1
Busdzep Terne. 0 i 1 0 1
Totat i i 2 Q 2
Barax Public Markets 1 i S 0 z .
Bus/Jeep Term. 0 0 -0 1 1
. . Total 1 1 2 1 3
Binangonan (Talint) Public Markets 0 1. i 4] i
: Bus/leep Term. 0 0 Q 1 i
Total 0 1. 1 1 z
Cardona Public Markets 1 1 2 -G 2
Buyleep Term. G . 0 0 ‘0 0
1 Total . 1 1 i 0 2 ]
Jala-jala Public Markels 1 )] 2 0 -2
Buslecp Terny. - 0 0 [1] ! !
Total 1 ] 2 1 3
Motong Public Markets 1 0 1 0 i
Busffeep Term. b ] 1 0 1
Telal 1 3 2 0 2
Pikilla Public Markets : 0 1 0 1.
Bus/Jeép Term. 4] - 0. 0 1 i
Total ¥ 0 H 1 2
Rodiigoez Public Markets } 1 2 0 2
Buseep Team. 0 O 0 1 1
: Totat } -1 2 t 3
FSan Mateo Public Marksts 2 -0 2 1 K
Budleep Term. 0 1 1 1 r
Total 2 | 3 2 5.
Taray Public Markets 1 _0 | 2 3
Ruogleep Term. i 1 2 1 1 3
Total 2 ! 3 3 6
Teresa Public Murkeis i 0 1 4] B 1
Rusileep Tepn. ¢ Q ] 1 i
Total 1 Q ) 1 2
Fublic Markets 11 5 _16 3 19
PSSP Study Arca Bus/Jeep Terin, 1 4 § s 13
Tota) 12 9 L _._n 2




8.4.1

Types of Facilities and Implementation Criteria
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$.43 Urbhan Sewerage
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