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CHAPTER 1 “INTRODUCTION

1.1 STUDY BACKGROIND. . -

The National Capital Region or NCR, better known as Metro Manila, lies
on an alluvial plain and terrace along Manila Bay, south of the island
“of - Luzon. Contaihing a land .area which 1is less than one percent
(0.21 percent) of the country's total and having thirteen percent (7.9
million) of the country's total population, the area is characterized by
rapid: urbanization posing-serious problems in water supply, sewerage,
tranéportation, housing, garbage disposal and other related. issues.

The problem of water supply shdrtage in particular -is of such serious-
ness as to spur the Metropolitan Waterworks and Sewerage System (MWSS),
which has jurisdiction over Metro Manila’s water supply sérvides;-to
embark .on- implementing several projects,tofmeet the increasing demand

. and to .have under wraps plans for some more. Notwithstanding the amount
‘of effort the MWSS is exerting to solve the problem, the water shortage
in the metropolis ‘remains as grave, even appearing as if it has been
‘further compounded, considering the superannuation and leakage in the
distribution pipes of the MWSS.

‘ HetroVManila’s water supply, historically, has depended on gtoundﬁater
. as an important source. The deep and.shallow wells that were drilled
© provide water for industry and commerce and for the domestic supply of
areas outq1de the coverage of the central distribution SySLmﬂ {CD8) of
the MWSS-as well.  Another source -is:the surface water of the Angat
‘River :in the Province of Bulacan.

The uncontrolled development. @ and excessive'~pumping‘ of - ‘groundwater,
however, had caused the w1despread decline of water levels in artesian
o aquifers, this- decllne dating back-as far as the Sixties. -What had thus
-wfesulted-waSmthe'Jntru310n;of-salt;watersln;the_aqu;fers;of;coastal
.. .areaf, ; Many wells had-to be abandoned, new ones have to. be .:drilled,
W1th thlS seeklng of fresh water in deeper aquifers:, becomlng ‘a VlClOUS
-;cycle and .in:the: process expandlng ‘more ‘the area affected by the 1ntru~
sion of salt water.



The above phenomenon has not spared the MWSS, A -considerable number . of
the deep wells in its service area were affected by the regional salini-
zation and were therefore abandoned. Some of these wells form part of
the well network that supplies groundwater through pipelines .connected
to the CDS.

" T compefisate for'thé‘losses’from-these salt-intruded ‘wells and increase
the: water supply in -areas covered by its c¢entral -distribution  system,
‘the MWSS is ‘currently impleménting the Angat Water Supply Optimization
Project (AWSOP).  For areas where mno future water 'supply plans using
gurface watel asi source exist, two projects using groundwater as source
are currently ‘under implementation. ‘These are “the Fringe Areas Water
Supply Project (FAWSP) and the Rizal Province Water Supply Improvement

" Project (RPWSIP).: Lo : : : ' S

1t-is still'projected,'however,'that'even'with"the-increment.infsupply
' brought’ forth by the above efforts, 'supply would not meet.the increasing
water demand ‘as rapid urbanization:has already-taken place. The:ration-
~al “development and conservation of groundwater and the establishment of
“a- system for its -proper management must  therefore be given greater and

" sustained attention.

The Philippine Government’s concern, in the context of -the .abOVe,
“ prompted it to request the Government of Japan for technical assistance,
- 'which request the ‘Japanese Government acceded to by -sending a-prelimi-
nary mission for the period 12-22 January 1990 to'clérify the!background
and specifics of the request. An-agreement was reached between the MWSS
‘and the Japan International Cooperation Agency (JICA) on:the Implement-
ing Arrangement (IA)} for a study.  Thefagreement-was'signed_on‘ls Janu-
ary 1990 by representatives of both parties. Based on the TA, a -Study
Peam was dispatched to carry out the study.

The Study’ Team stayed in-the-Pﬁilippines-forfthe"peniods:f26¥August to
20 December '1990° {Stage I of “the 'Study),: 08 January to~2€ Mafch 1991
“{8tage 11 of the Study) ahd~27 May to:20 December 1991 (from First to
Third period of Stage II1 of the Study). “In~ cooperation with MWSS
personnel, "the team conducted “surveys  on- the. groundwater reésources of

the MWSS serviee area (MSA).



1.2.

1.2:1

STUDY OBJECTIVES :AND SCOPE.
“Study Objectives

The Study aims at the achievement of the following: . .

(1) “To formulate-a plan-for. the rchabilitation, operation, maintenance

1.2.2

-:and development :of MWSS supervised wells.in MSA.

(2) To evaluate the groundwater resources potential ard formulate a

‘groundwater: development plan for. the Antipolo area. .

(3).:To come -up with solutions or remedial measures. and: preventive

- schemes: for. areas with heavy saline water intrusion.

(4) To formulate a plan for the establishment of a groundwater monitor

ing system in Metro Manila.

' Siudy Scope

© The Study is being carried out within the stipulations of the Implément-

ing Arrangement (IA) abovementioned and covers the following major

subjects:

(1) Rehabilitation program for MWSS wells

" All operating and non-operating ‘wells -of MWSS are to.be investigated.

"MethOds-ﬂfﬁrehabilitation,willfbe}examinedhand«evaluatedrbased,on the

reSults-of the experimental work on selected wells,

(2) Groundwater development plan in the Antipolo area

The area inciuded in the Study is the Antipolo Plateau that is enclosed
by ridges 'and which is about 30 km®. A groundwater development plan
will be formulated for this plateauw: - .-



(3) Elucidation of saline water intrusion mechanism.

A hydrogeologic investigation is to be carried out along a survey -line
perpendicular to the coast of Las Piflas-Parafiaque where intrusion of

saline water has: beéen observéd.
Observation wells will be drilled along said line in order to measure
groundwater level and water quality. Countermeasures shall be proposed
hased on the hydrogeologic analysis.
{4) A plan for the establishment of groundwater monitoring system
A ‘plan~ will be formulated and proposed.: It will be- analyzed " through
computer dimulations. The plan covers the MSA except those municipali-
ties included in BP 799.

1.3 STUDY AREA
As shown in Figure 1.1, the Study Area covers the MWSS Service Area
‘which comprises five (5) cities and thirty two (32) municipalities,
namely: '

Metro Manila: 4 cities and 13 municipalities

The cities of Manila, Pasay, Quezon and Caloocan and the municipalities
of Las Pinads, Makati, Malabon,'MandaluYOng,-Marikina,‘Mﬁntinlupa, Navo-
tas, ‘Parafiaque, ‘Pasig, Pateros, San Juan, Taguig and Valenzuela. '

Cavite Province: 1 city and 5 municipalities

The city of Cavite and the municipalities of Bacoor, Imus, Kawit, Nove-

‘leta and Rosario: -

Rizal Province: 14 municipalities -

Antipolo, 8an Mateo, Taytay, Cainta ahd'Montalban. (The'municipalitiés
Batas Pambamsa 799: Angono, Baras, Binangonan, Cardona, Jala-Jala,

Morong, Pililla, Tanay and Teresa

144"



1.4 STUDY OUTLINE

1.4.1

Study Framework
The Study commenced in August 1990 and was completed in March 1992. The
Study period was divided into three stages: Stage I (Basic Survey),
Stage 11 (Detailed Survey) and Stage I11 (Analysis and Planning).
The Study procedure is flowcharted as shown in Figure 1.2,

(1) Stage I: Basic Survey
This -stage involves the review and anaiysis of  existing studies and
data, field geological reconnaissance, arrangement of existing ‘well
inventory, questionnaire survey on groundwater utilization, preparation
of the database system and appraiSal survey on the ability and avail-
ability of local driiling contractors.

(2) Stage 1I: Detailed Survey

The Study at this point includes investigation of MWSS wells, the elec-

‘tric resistivity survey. of the. Antipolo area, drilling and pumping

tests, installation of monitoring equipment, pumping tests of existing

- wells, simultaneous observation of water levels, survey on groundwater

ufilization-(cdllection-and*analysis of questibﬂnaires)'and prepafation

of the database system. Various data obtained throughoui Stage II are
‘arranged for their use in Stage III..

- (3) Stage ITI: Analysis and Planning

The Study at Stage III concerns the planning ‘of the rehabilitation
program for MWSS wells, the groundwater development and management

4:program, the:analysis- of saltwater intrusion andgthegplanning for the

- groundwater monitoring*system in MSA.



1.4.2 Study Items
Stage I: Basic Survey
The Basic Survey at Stage I is undertaken to:

o  Overview existing MWSS water supply systéems and MWSS’s future plan,
and to make clear the role and effect: of the Study;

o Reveal the hydrogeologic condition of the Metro Manila groundwater

basin by field geological reconnaissance;-
(V] Confirm and decide on the items for inclusion to those of Stage IT.

In ‘order to achieve the targets at Stage I, the following ' Study Items

were undertaken:

(1} Collection and arrangement of data and information related to the
 Study :

{(2) Explanation of the Inception Report

{3) Review.of existing groundwater reports
- (4) Arrahgement of existing well inventory

(5) Field geological reconnaissance

(6) Survey on the ability and availability of local drilling companies
(7} Survey on the condition of actual groundwater utilization .

(8)  Review of the organization and management systems

{9) Review of existing water supply systems

(10) Review of urban planning

(11) Preparation for the establishment of a groundwater database system

Stage 11: Detailed Survey
The detéiled'shrvey at Stage IT is undertaken to obtain the hydrogeolog-

ic data necessary for the analysis and planning ‘in Stage III.

In order to achieve the targets at Stage 11, the following Study_Iiems

were conducted:



(1) Survey on MWSS deep wells for rehabilitation.

(2) Test drillings and pumping tests
“(3).--Pumping test of. existing deep wells -

(4): Groundwater sampling and analysis ..

- (§). Survey on groundwater use

' (6) - Arrangement of input data for the database system
{7) 1Installation of observation equipment

Stage III: Analysis and Planning

The Analysis and Planning at Stage IIi is undertakehﬁﬁo clarify the
nydrogeclogy of the Metro Manila groundwatér basin and to establish
groundwater development/management plan based on the survey results

obtained in Stages 1 and II.

In brder-to'achieve'the-targets;at Stage III, the following Study Items

were conducted.

(1) -Investigation and rehabilitation of MWSS wells

(2) Evaluation'bf the effects of.rehabilitation‘works
(3) ‘Analysis of hydrogeologic structure and aquifer unit
{4) Preparation 6f database system -

(5) Investigation of water supply systems

(6) Urban dévelOpment-planning

(7) Water demand projections.

(8) ‘Groundwater modeling'of flow and solute transport
'-(9) Investigation of qrganization and management systems
'(10)_Simultaneous hydrological observations

(11) Analysis of hydrOIOgy and water Quality

(12) Preparatioﬁ of water supply systems

(13) Groundwater simulations

(14) Rehabilitation program of MWSS

{15) GrouddWater-deVelopment:plan:in'Antipolo-

(16) Grdundﬁater monitoring system in Metro Manila



1.5 ORGANIZATION O¥ THE :STUDY -

In carrying out the Study, the : Metropolitan Waierworks and_ Sewerage
System (MWSS) of the Republic of the: Philippines acted as the counter-
part agency and the Japan International Cooperation Agency (JICA), the

official agency -in behalf of the Goveérmment of Japan.

The study period is from August 1990 to March 1992.

The Study was carried out by a joint study team composed of a JICA team

and a MWSS team:

-J1CA Study Team

Toru HAYASHI
Akira KAMATA
Masaharu KINA
Shoichi OOMORI
Naoaki SHIBASAKI
Kenji TAKAYANAGI
Masuomi HIROYAMA
Reynaldo R. MEDINA
Mitsuo TSUTSUMI
Yu AYUSAWA
Kakuji SUEMATSU
Takafumi KIGUCHI

MWSS Team
Rolando E. ROCA

Vietor J. BALAGTAS
Ernesto V. ALCANTARA .
Renee A. PINGOL:
Norma M. SANTIAGO
‘Godofredo C. CARPIO
Richard G. BURCE-
Romeo S. MANLAPIG
Rogelio G. OTIVAR

Team Leader/Water Supply Engineer

Co-Team Leader/Hydrogeologist
Urban Planner
Geologist

"Hydrogeologist

Hydrogeologist

Water Quality Engineer
Hydrologist

Drilling Supervisor

Drilling Supervisor .

Well Engineer
Water Supply Planner

Manager, Planning & Programming
Dept.. ' :

Project Manager C, MMGWDP

Asst. Project Manager C, MMGWDP

.Sr. Statistician

Sr. Hydrogeologist A
Hydrogeologist A

- Supervising Engineer

Sr. Engineer A
Sr. Engineer A

i-8



Enrico A. RUIDERA Sr. Draftsman

Rodulfo M. NOVEDA Engineering Assistant A
Rodolfo B. ?ICENTE Engineering Assistant A
Oliver B. PADRON Sr. Engineer A

Noel B. ZACARIAS - Engineering Assistant A
Daisy C. ARANAN Data Encoder/Controller
Juliana F. VELADO Data Encoder/Controller
Ramon N. MENDOZA Engineering Assistant A
Lorenzo A, DUMANDAN Engineering Assistant A
Judith S. CADAPAN " Draftsman A

Gemmalyn 8. SANTCS Administrative Servicé Assistant A
Olivia M. SANTIAGD  Clerk/Processor B '

1.6 CONSTITUTION OF THE FINAL REPORT

‘The Final Report consists of four volumes: Summary Report, Main Report,

Supporting Report and Data Report.

The “Summary Report contains the summary of the Study, conclusions and
‘recommendations. The Main Reportfdesgribeszthe results of the Study on
aquifer distribution, groundwater ﬁse; groundwater levels, water quaiity
and rehabilitation of MWSS deep wells. The Main Report also contains the
‘évaluation of the groundwater resources of Metre Manila based'on”the
hydrogeologic anélyses'aﬂd]computer Simulatiohs. It also contains. the
proposed groundwater devélopment and management program. ~ Conclusions

and recommendations are summarized in the final chapter.

'The'Supp0rting Report‘ "contains the results of grbundwaﬁer:invéstiga— _
tion, ‘test borings,computer simulations, the details of urban develop- :
ment planning, water supply systems and future water demand study.

: ThemrQSUIts bf g1ec£ric_resistivity-survey, pumping tests, well rehabil-
itation, well inventory, water guality analysis, groundwater leveling

and computer simulations are presented in the Data Report.



. MONTALBAN

CALOOCAN CITY~B

GUEZON CITY ANTIPOLO

N MARIKIA

,._‘\ MANILA wa
. '\.\ HRANDALIYONG
MANILA BAY o NS pasie
\ MALKATI

ANGONO -

* MORONG |

HOVELETA

e
|

20 4 KMS- 1

o 1)

STUDY FOR THE GROUNDWATER DEVELOPMENT _ _ _
N METRO MANILA : FIGURE 1.1  THE STUDY AREA

JAPAN INTERNATIONAL CQOPERATION AGENCY




AQAIS THI O I¥VHOMOT -2°T A¥NOTE

ﬁuu»ogn_mu-u.ﬁa&«o
YoY10uRydE] puw waTRHTWANG

(2) $40doy se0adolg Jo {1} 2hodhy ageilesd 30 Jaedey worRdon]
w UOTIRURTANE PYe LOTROTWGRS UOTIRUBTANT PUD USTadjais J¢ uofaedndary

ooy Taur3

1359y 19974 3¢

3J0d3y W{dani]

Ml 30 WOTTTmanS 79 worjeamdaly 0 uatimiaded,)
RAYWAS JuoHaTeuey
_ pud LOTamITuRlsg L [
231345 ooeg G96Q 4 — ] (H%G ndul Jo jucesiusIly)
uorIRNNTS 231ndae) . i BOL 4G A0y Tieg TURTJ JUaMGOT 2400 UGqlf} O ARfasy
LOTIINIIBULY TTI4 o 3304008 Z930A FATIOUIBITY PiTEDq 39308 fo variedtavd ) “ FAFURAS SAd0g Toquy INTINTEG 3O aRTARY
USTIRIGTdYR STIRADUNCT + Y IO LOYLULIPTIUCY RERay . WOIRAG JuownIeumy puw
uoyzeayTIqUuey TR« POAIIOUN JOF UTT] ATddNg Jn3ug ﬁ (U3dayy iyeuustidany - UGTAOTTURRI) SN J¢ ARTaY
TOMURY O UOYIRTID) Sutluetg Arddng Jaep 30 WIBAALY puw ueTISR[Te) . .
- - AT AR AR NeGAT UOTICTITHE JO20APUROIY $8 Kaasty . AForopollsy
URTE JuaadoTandg : Tutuedacy uUTTITLG pur ionoeul) Loatrg
N oAU Jo JLmYSTIqInIY l* TIeg T2007 o A3TTTRY U3 U Lbatag I8 weTRsuiNILy
Urde[ LT ¥dog vaeIg pucoey [ ierg ifaang Joiey  H _limmm.:_.nmunﬂc: SIS oAy ~ . .
! “Aqppend J83a4 ‘194 Ja3eapuncln t~{ PR 2360 7o USTIaJudaig ]
udteadedq) An0QUTITANYS . .
ATeALICUTY JR3EApUNOIY GEAN FO Te1300704 [1GH . ] ;
GOTIOTTURRI) M3 &3 we_wumw.mu“._um ; q’gw-?uom hl WaI¥AG BoNg 93Rg T_ . *! (*994S S [FULGTIHING 10 En:ﬂj
| peared Tevodos] SaTsuoywidaed waly ofodyiuy FO uOTIARIRAY . e A CL T UOTRIZITTA] -J3IRapUNOL]. ud ABatng
i STesTIuY €y arjuy
: . P it ! rTen g T ety
] ﬁ 23945 18398 3705] 1 Fiee ¢ [
Hdoayay FUTIDITRON Jo Jujuuerd . . UATLRAMNG] URCPURI[ARTS _ opruey LRITYOdOII0y 1 groey aFE] -
A6 TRLT4 voguTAdsy TeST Joy rupsdeld WOYINZ3U] 930N “ dooq Juryered go akey Fudung | | L-{ AZouRady (TP J0 UOTIRJeded; -1
30 Turaetaa . #33dneg mny ITHS -TO UOTIITPRIY ¢ - RETURYSRY
PN doday SATISLANTY Fo COTIRTRpTSUCT ! . . uotEnyguy
TRUTS 3Ry {6au0) dufdondIdag Faly UOTIALLeT Jodes qres {vour RIodTIOf [(3PTIOTYD} £3TTdnY Joqey . LI BES 3O
gy " {9aZ] Ja30ApUNOIY (19p0y UOTRNJIUT. o0y ITES) “UDY wITURY ueTiMdoy) | S{aa) INABAPUNOIGY  JueadTngd UoT3eTTERAUT
. FATIB NI JO UGTRULNCE] USTLUTNATS J01nduon H {Jutueldoty pue BuTTapoy) worieadondy Jo usyae[ieasuf EUCEYT) .
vozsnITLl i . [9poy dounreg Joray - | J..W. IPLIQTYA-OST ..m..
T2y JTHG 307 SINSEIIIIUNCY . =
CEEENIT To4F] JatapLno.Ln JUSMDINIWY PTITA TR m
TIGIIRH UT 7930Mpuncag 39 UOTRDTPIS] = ! ‘soyATeuy A3TTeny Jogey 18
70 ueyd MITISITuay . g i Juring L 'SATTSSeTRssTR ) . {YoTI5%% 35003 YITA) P S{odTUY 5
uRlg uE..nE._u M _\ (Juiswsord pug Jurtopoy) . | Jo SYsATouy Yedutrdues edey : ~ anm. Te2TI6T00daIpAll LinuinrToL] H NT URT4
N3N m . T1opay uofsnuL {121y HOTSNIMT Jpqun 3TRG) co JuRedoyaast]
J210 3RS 76 uerIouiaRyy wa) dugdend pua S2uTion y3E) gy punesy
] uerIaIqTTon TR0y -
uetienfEag yo9fold . sufog AUTIOR Y63[ Jo UOTIIRTRg
aton 35eCed] jo voryesTivy i . *Aapdng AYYATASTION BJII08TY YAGsIng P97
MEEL SITLTIIONE ATddng aeump T3Py FPdeINY EELEEL LEL R . (240 oTodTiuy) | 'SYdiaTololy TeTASY Jo UDTINIRISINNIT
R . 231espunoln o — 3501, Jutdung pue ST B8] " 2IRE | TUUORSY PIRT TiATdcTden .
WeTg 3U9adoTEaeg 30 _toTanaadazg o X Lk "9 . . | . : i w{toq dedg
SFERpunO ofodiwy : . ‘IIAFNGY uray Jo dRY yowdesT |t i . i - " pesTAdadhg
ST T (005 0L/1)_den TeopseronTonndy | | [ G (53430 pue ~dTSdl SSAH Jo uaTd
TopoY. uotqey o (vaaw oTATIUY pul 37YN Z#ITrby pue RJBLINIIG ‘— ARAIAG £3TATID{EDY DTAADITY M “asay 'umw:xrnam... wmnz hvaumv BOTIRATTTey2Y
~nyy 193ndecy UYo0g dusy pesiATedng SN TAIE AUy LeNTTedeLEYY . - {Uo3r0[enTolpal O STRATULY . | 93100diy APNIS JPIEAPHROIY JO ma{aay -
| 30 tepsuny 70 uSTd VOTATLITTQNYRY (TopoK #0T3 J2imapuncarn) | ! 8404 GOTIOITTTquiey
- T uoTIR[ARTS JYeduon GC[IRsT[TIIRY jo | 07 BIUHNIOQ UOTARITITRNAS Y Jo -
|_. . - - _‘ 394773 7O UOTIETAIRY _ “ ueTIeledsa *ST{da UOTITITTTqeU?Y T
_ . . . | 7O USTITR[IG 'Adatne piTRUURTIEINY . Juvedraby JuTShseoy Jo
- 159, HYTdang . ﬂ [THCETE T USTivuiajul pue #400 DATIETRG Fo .} NOTRAIedRL] - U0 T R I0 Ul
w [EEUETEI e NOTININRATY atapunan pul Rinr0aedes) A0y pum BX30) UOTIRaedSg L JUSERIULLIY PUD LoTIdET O] ~ |, pue 236Q; JO BTEATRUY
12oday JF1PapUnalg J6 UOT uoTRNILL] J0juy oy Ho sTEATRUR ATTEAY Ja%od 7O JUISAIDLREI) « : . LOTITHIPTNT Pk
TRUTS 4RI FO 7 GIURTEY 1104 YO UOTIGTNITHY) . Fugysnag pua Jurrreg. [y \— o : - - el BUTIsTIg
U TIRURTEYD $dndd) WTIRAe] 36 -A3TIANY J23Ry pLE - A STTay Io USTARITTTIOYSY ! 9335 4T uorjRaady Jo 3doday ueyidasyy 3 Jo juoedduerzy
puo yotasTagag qurTdsy puR UDTSSTAGNS _.I. Alopaspdy o Sysdyouy PUR uorjedtasaaur _ UETJ Yl J6 yoryvuerdyy * 30 4OTICURTXY PR UGTSS jMgng \T puv w61309(70g
" . : | i i ) o i - I
' i
..Hﬁ“ﬁﬂé:ﬂ 4 . m (uvdor) Hiossway Slwg %.5_1_ (S3wdAT[TUg) oqang 903G ?E_ E_&Eé SY708 I3 Puosog _ _ | (SPTAATITY) Thioy aBmag seITg [_ _ .08 uoTIeIedos

*f (z56! 'wodmR o3 [561 ‘dey) Iutenrld puv SYSiteuy fm adess o mwmmwnu,._ww.ﬂfo%a anmm_wuq_.uwm _| (0GB "4IqMODD o3 ISMBmY) ApMG TStg * | eBmg

1-11






CONOMY AND WATER SUBPLY







CHAPTER-2 SOCIO-ECONOMY AND WATER SUPPLY

"~ CONTENTS

S LIST OF TABLES o it v e e e Ve s e e e s ie s cee 2-1i
LIST OF FIGURES ....vevvnvnnss e R O S 2-iii
2.1 SOCTO-ECONOMY it s e viv v einaansanse s Ceeiens e e eeie. 241
2.1.1 . General ......:iv0.0.. et e et it e s e se s s eeee 21
2.1.2 Land Area and Population .......ccienreninorernesinancanes 2-1
2.1.3 Social Profile ......... L 2-2
2.1.4  Economic Profile ... iveeivereenrrnniovacnsres Veeraneeaeen '2-3
“2.1.5 ~Housing ..........x R R A i eiaaeas e, 2-4
2,106 LaRd USE «.\ivusiiiiiene i S il 255
2.1.7 “Infrastructure ......c00v..un e enesaa e r et eaaaeens 2-7
2.2 WATER SUPPLY SYSTEMS . isiveesnnnineeaneevnainnmeneennn, 2-8
2.2.1 . General Situation in the COUNtTY ..........cvceiveivninne. 2-8
2.2.2  Present Situation in the MWSS Service Area (MSA) ..... v, 2-10
2.2.3 Ongoing and Proposed Projeéts i e e e e ... 2-15
2.2.4

Future Water ‘Source and Production Capacity ........... e, 2-15



1S B S B T

-]

1.1
1.2
.1.3
.1.4

.1.5
1.6
LT

2.2.3

.2.4

2.2.5

DI MO W N MM

.2.6

2.7
.2.8
-2.9
.2.10
.2.11
.2.12
.2.13

.2.14

.2.15

2.2.16

.2.17

- LIST OF TABLES .

POPULATION AND GROWTH RATE BY REGION FOR CENSUS YEARS ..... 2-17
POPULATION DENSITY OF THE STUDY AREA ....... RO 2-18
REGIONAL SOCIAL PROFILE ...... e ei el 2=10
HOUSEHOLD POPULATION 15 YEARS OLD AND OVER BY EMPLOYMENT

STATUS AND BY REGION ....... e e, 2720
GROSS REGIONAL DOMESTIC PRODUCT, FOR 1987-1988 ............ 2-21
FAMILY INCOME DISTRIBUTION AND SOURCES ©....ovveuvroerzen ..2-22
NUMBER OF FAMILIES BY TYPE OF BUILDING OCCUPIED:

PHILIPPINES, NCR AND REGION IV, 1985 ......i.cvven.... ei.. 2-23
PRESENT WATER SUPPLY COVERAGE, 1987 ...i......u.. e, 2-24
NUMBER OF FAMILIES BY MAIN SOURCE OF WATER SUPPLY,

BY REGION, URBAN AND RURAL, 1985 ..... e s SO 2-24
EXISTING WATER SUPPLY FACILITIES, 1987 ...... e i.. 2-25
RESPONSIBILITY OF GOVERNMENTAL AGENCIES .:...ivveevvvneni.. 2-25
PHYSICAL TARGETS, INVESTMENT REQUIREMENTS AND

SERVICE COVERAGE, FIRST STAGE (1988-1992) ......itv.v.oiese. 2-26
PHYSICAL TARGETS, INVESTMENT REQUIREMENTS AND

SERVICE COVERAGE, SECOND STAGE :(1893-2000) ....vevverevern. 2-27
MWSS' WATER SUPPLY STATISTICS, 1984 TO 1890 ............ ... 2-28
CAPACITY OF WATER SOURCES ....viovuevnn.n. e vei.. 2229
RAW WATER DRAWN FROM: SURFACE WATER SOURCES, .......... ei.. 2-29
DRAWN RAW WATER, BY MONTH: 1990 . ...vveineivnnennsennennn. 230
MWSS WATER PRODUCTION: 1985 TO 1980 ............coivenvnn. '2-30
OUTLINE OF TREATMENT PLANTS ..... v S ..o 2-31
PHYSICAL AND CHEMICAL ANALYSES AT MWSS TREATMENT PLANTS |
(FROM JANUARY 1 TO DECEMBER 31; 1989) ....vveuvrruevnenen... 2-32
RESULTS OF BACTERIOLOGICAL QUALITY ANALYSIS

(FROM JANUARY 1 TO DECEMBER 31, 1989) ..evveveenineevnenens 2-33
ONGOING PROJECTS OF MWSS ...... e e eveeieae.. 234
PROPOSED PROJECTS OF MWSS v v e sns e ene s e, 2-35

PLANNED AUGMENTATION OF WATER SOURCES ..... aense e we.. 2-36

2-ii



]
)

DR N NN DN DN N
[ CR ST O L - SV

w o~ A W N

2]

-LIST OF FIGURES

GROWTH OF PHILIPPINE POPULATION ......... e PRI 2-37
POPULATTON DENSITY OF NCR ......envnonns. e 2-38
POPULATION DENSITY OF CAVITE AND RIZAL ..v.eeveniviinnn.n, 2-39

PERCENTAGE OF FAMILIES BY MAIN SOURCE OF WATER

SUPPLIY, 1985 ...vvernrenenennnn, R 2-40
MWSS SERVICE AREA .............. RO SO 2-41
PRESENT WATER SUPPLY SERVICE AREA OF MWSS .......... e 2-42
MWSS WATER SUPPLY STATISTICS (1990) ...... e 2-43
EXISTING AND MAJOR SUPPLY FACILITIES ........... e, 9-44
RAW WATER BY SOURCE (MONTHLY DAILY AVERAGE) .............. . 2-45
FLOW DIAGRAM OF BALARA TREATMENT PLANT ............... ... 2-46
FLOW DIAGRAM OF LA MESA TREATMENT PLANT .. .............. ool 2-47
EXISTING PRIMARY DISTRIBUTION SYSTEM . evvuvrrrnenrnnnnns. 2-48

2-iii






CHAPTER 2 SOCIO-RCONOMY AND WATER SUPPLY

2.1 SOCIO-ECONOMY

2.1.1 Geneval

2.1.2

‘Fhere are thirteen administrative regions in the Philippines including

the National Capital Region (NCR). The Study Area comprises the NCR and
the two provinces (Rizal and part of Cavite) of Region IV.

“The NCR, better known as Metro Manila, is composed of four (4) cities

and fhirteen'(la) municipalities, namely: ‘the cities of Manila; Quezon,

‘Pasay -and- Caloocan; and the municipalities of Las Pifias, Makati, Mala-

bon, Mandaluyong, Marikina, Muntinlupa, WNavotas, Parahaque, Pasig,
pateros, San Juan, Taguig, and Valenzuela.

Region IV has the most number of provinces, totaling eleven (11):
Aurora, Batangas, Cavite, lLaguna, Mindoro Oriental, Mindoro Occidental,
Marinduque, Palawan, Quezon, Rizal and Romblon. In the MSA, Rizal has

fourteen.(14)-municipalities,_while Cavite has one city and five (5)

manicipalities in the Study Area.

vLand-Area:hnd-Population

{1) " 'Land .Area .

" The Philippines’ has a‘ total land area of approximately 300,000 km?,

\Region'IV,-amOng:allfthé regions, ‘has the largest land area: (46,924.10

km? ), representing 15.84 percent ofithe_COuntry’s‘total. NCR, on the

other hand, has the smallest land area (636 kmZ ), - representing only

 0.21 percent of the country’s total.

?(2)'sPdpulation:and'Distribution‘;;

aThé:IQQDIPhilippinefPopulation Census (Preliminary Count by the National

“Statistics Office as of May 1990) placed the population of the country

at 60,685,000. This figure is 12,587,000 more than the population ten

years® ago (1980) and reflects. an annual growth rate of 2:3 percent
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2.1.3

{Table 2.1.1 and Figure 2.1.1).

Among the thirteen regions, the NCR and the Southern Tagalog Region
(Region IV) account for the bulk (36.7 percent) of the country’s total
population.” The total population of Metro Manila is .7,833,000. Cavite
and Rizal have respective populations of 458,771 and 880,608. NCR and
Region 1V are the most urbanizZed and economically developed of the 13

regions.

The MSA covers the whole of NCR and 3.2 percent of Region IV. : It com-
prises five (5) cities and thirty-two (32) municipalities whose combined
population in 1990 was 9,172,379 (6,805,630 in 1980). This population

‘figure represents 15.17 percent of the country’s total and reflects an

‘increase ‘of 34.78 percent over the 1980 figure,; or an annual growih rate

of :3.03 ‘percent.

The population densities in ‘the MSA are shown in Table 2.1.2 and Figure
2:1.2 and 2.1.3.

Social Profile
(1) Soeial Development Indicators

The NCR and Region IV as a whole has - the major adVantége among the
regions in terms of social Services, physical facilities and those
amenities associated with urban life. However, a large portion 6f its
population still bears the brunt of poverty and its attendant ills:
unemployment, underemploymént,'COngestion, il1l-health and malnutrition,

“poor delivery of basic services, etc. - ‘Table 2.1.3 shows ‘the social

profile of the regions using major indicators.. ..
{(2) Labor Force

The economically active population within ‘the age range. of 15-64 years -
constitutes the country’s labor force (NSO definition). 1In 1988, the

total population of ‘thoseé who are: 15 years old and’above was: 35,865,000

{Table 2.1.4).
For Metro Manila, its: labor force in 1989 was -estimated to be 3.1 mil-
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lion, representing around 60 percent of the working age population, and

“which for the last three years increased at an annhual average rate of

3.0 percent.
{(3) Employment

Total employment in the Philippines was 20,595,000 in the third quarter

~of 1986 (Table 2.1.4). Employment rate for the same period was 88.9

percent, .a reduction from the 95.0 percent registered in 1980. The

‘employment rate, however, improved to 91.7 percent in 1988.

For Metro Manila, the émployment rate was estimated at ' 82.2 percent in
1989, slightly lower than ‘the 84.8 percent registered ‘in the third

. quarter of 1988 and slightly higher than the 1986 average of 80.6 per-

2.1.4

cent.
Economie Profile
{1) ' Gross Regional Domestic Product

The National Capital Region (NCR) maintained in 198% its traditional
lead among the regions by producing a hefty B33.2 billion worth of Gross
Regional Domestic Product (GRDP). The primacy of NCR in. setting the
trénd'of_theinational-economy-may-be-gleaned'from_its performance during
the 1980-1986 period when its annual contribution to”the'tqtal Gross

' Domestic Product (GDP) averaged as much as 31 percent (Table 2.1.5).

(2) Economic Sectors

In the medium- and. long-term periods, the capital fegion is -eavisioned

."to have its indnstry dominance graduallyrreducedgby'the iransfer of its

major-socio-economic activities to -the industrial centers of its region-

al neighbors. 1t will, however, hold on to its lead as center for

. trade;g_fjnanée-_and{—commerce, education and as seat of the National

Government. . In .consonance with 'the 1limits that its. enviromnment and

geography can provide, existing levels.of industrial activity shall be

maintained,



2.1.5

(3) Houséhold Income

According to the Family Income and Expenditures Survey-(FIES)‘conduéted
by the NSO in 1985, the average annual family income in the Philippines
was P31,052, in Region IV P29;985, in NCR P57;193,'in-Cavite Province
P39,759, and in Rizal P38,518 (Table 2.1.6).

With the cirrent economic situation, declining real incomes place in-

creased demands on the government’s shelter, health and social infra-

structﬁre:programs.'

(4) Industry and Trade

‘The industiry sector in the Philippines is dominated by manufacturing

whose contribution since 1972 to the value added by industry averages to
around 75%. The share of construction and utilities has varied between

15% to 20% of total industry value added.

In the Study Area, the industry sector is composed of manufacturing,

construction, electricity, gas and water.

Honsing

According to the 1990 Census of Population and Housing of ‘the National
Statistiecs Office (NSO), there are about 1,836,564 unit-houses in the
MWSS service area. Of this ‘total, Metro Manila accounted for 1,557,000
units (84.8%), Cavite (that part of the Study Area) for 91,435 units
{5.0%), and Rizal Province for 188,129 units (10.2%). '

‘Table 2.1.7 présents by type:of building the number of :familieés in ‘the

country and the NCR. The majority (67.1%) of families in-the ‘NCR live

~in single houses. The remaining '32.9% live In duplex '(4.23%}, apart-

ment/accesoria/condominium < (21.62%), improvised buildings’ or’ bafong—

‘barong (4.9%), commercial/industrial/agricultural buildings-(1.8%) and
‘other dwellings'(0.4%) such’as natural ‘shelters, boats, ete.



2.1.6 Land Use

" (1) - Classification of Land Use

‘The total land area of the Study Area is estimated at 212,555 hectares

andiis divided as follows:

NCR , 63,600 Has.

Cavite (S.A.) 18,572 Has,
Rizal (%) 130, 383 Has.

(%)} - NCS0, Bureau of Lands
‘BSWM™ -
Office of the Provincial Assessor :

‘130,383 Has.
130,892 Has.
157,345 Has.

The data from the Office of the Provincial Assessor is
mation (1990). However, the official ‘data of the NCSO

ed for this Study.

Land use is classified into the following six major

the latest infor-
is the one adopt-

categories: (a)

Built-up area; (b) Agricultural area; (c) Forest; (d) Wetland; (e) Open

" Space; and (f) Others.

1) ' Built-up Area

~In Metro.Manilé.the'buiitvup-area.occnpies_47 percent of the total

- area. That of the Rizal -provinece occupies 11.7 percent of the

province’s total.

The built-up areas of the Rizal Province _ are sporadically’écat—

tered. -Major'onés are concenirated in Cainta, Taytay and Antipo-

1o because of their contiguity to Metro Manila.

" The major built-up areas of Cavite are composed of the municipa1i~

-tiés’ringing the,Metropolitan’Area,jnamely,_Bacopr,-Kawit, Novele-

¢ ta-and’ Cavite:City. TImus is also rapidly expanding and experienc-

‘ing the suburbanizing trend of Metro Manila.



2)

3)

4)

5)

6)

(2)

Agricultural Area

This category includes alil areas: that are intended for agricul-
ture: rice field, cropland, plantation, etc.

In Rizal, the total agricultural area is about 19,167 hectares or
14.7 percent of the total area of the province. The southern part

of Imus constitutes this type of area in Cavite.
Forest

Forests are found mainly in the mountainous parts of MOntalban;
Antipclo and Tanay, and also in the lower hills and along water-
ways or creeks. They'vaer'about 16,618 ‘hectares or 12.7 percent
of the total area of the Rizal province and are the next most

~ extensive natural cover of the Rizal province.

Wetland

Wetland areas are found in low-lying coastal plains adjacent to

large ‘-bodies of water.
Open Space

This category consists of those areas -associated or mixed-up with

-built-up areas. - Most of the open spacéS'are found in the NCR.

Others

Under this cafegory are areas which could not be classified under

the preceeding five categories.

Land Use Development

Responding to the social, economic and:'political activities in recent

years, changes in. the land:use pattern in Metro Manila may be summarized

as follows:

Increase in the number and density of Sqdatter'housiﬁg aréas.
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- The development of middle and upper class residential subdivisions

on urban peripheries where land is inexpensive,

- The ‘development in the main urban area of townhouses and high-rise

‘condominiums for the middle and upper income market.

- The conversion of agrichltural and fishpond areas for residential

and/or commercial use.

- The emérgence and intensification of suburban commercial nodes at
~intersections:of major.transport'foutes-in response {0 the need of
- the growing number ‘of residential subdivisions in the suburbs,

C- The location of new and the relocation of existing industries at

2.1.7

-cheaper. ‘sites to the north. (Bulacan), east (Rizal) and south

{Cavite). These sites are-‘along major transport routes.
Infrastructure
In contrast to the rapid population grdwth witnessed during the past few
decades, the infrastructure situation in-the NCR has not Kkept:pace as to

be adequate to the basic needs of the inhabitants.

(1) Ttanspcrtation

-»The'transport_system of:the‘eéuntry'and Stﬁdy Area remains-to be domi-

nated by land ‘transportation facilities. This type of system accounts

- for 65 percent of the total domestic:passenger traffic. The latest

' _.technology in land transport is the Light Rail Transit which was opened

~in Metro Manila: to decongest- the stfeetsi

-,Thefpublicﬁtransportation~in Metro Manila, Cavite and Rizal is predomi-

_nantly road-based, consisting: largely of jeepneys and buses for primary

. and secondary routes, and tricycles:and pedicabs for feeder routes.

(2) SeweragéfSystém:

‘Two. Sewerage . systems are=wdrking.in-the NCR. One-is the Central Manila
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Sewerage .System constructed before 1909 with an original overload capac-
ity ‘of 450,000 people. - Presently, " this system covers 1,850 hectares
and serves 530,000 people. It has a total length of 240 km. The other
is in Quezon City and Makati, and which is made up of isolated systems
" in’ subdivigions and commercial: areas ‘' serving 350,000 people. Total
‘length is -about 140 km. The rest of the NCR:populace ‘discharges its
wastewater either into storm drains, septie tanks or directly to ester-

B ‘08 -
{3) Power Supply

The country’s’ electric power is generated by the state-owned National
" Power Corporation (NPC). Power generation is done through' geothermal
means or through the use of o0il, ecoal, hydfopower, and other energy
' resources.  The generated power is supplied (at'115'kv or at 230 kv) to
“the Manila Electric Company (MERALCO). whiech distributes power over Lhe
whole ‘'of NCR, RiZzal and Cavite. '

2.2 WATER SUPPLY SYSTEMS
2.2.1 General Situation in the Country
(1) Present Water Supply Services

As of end-1987, around 63% of the country’s total population have access
“to publiec water supply systems. The rest of the population, approxi-
“mately 37%, sourced their water from.open dug wells, rainwater cisterns,
lakes - and’ streams, a ‘number of which are-of‘doubtful‘Quaiity. - The
served population then was 86% - for Metro Manila and -its contigueus
areas, 55% for other urban ‘areas,and 62% for the rural areas. Qui of
the 86% covered in Metro Manila, however, only 57% were directly served
with MWSS water, 16% were - served indirectly by MWSS5through“ambuiant'
vendors, and. the' rest acquired water threughiprivate“weIIS“and other
undetermined sources. Present watér supply coverage. inxthe“eountry is

shown in Table 2.2.1. Numbers of families by main water sources and its
percentage are shown in Table 2.2.2 and Flgure 2.2.1. '

"In "Metro Manila, water ‘supply service-cdnsiSts-'ofjiindividual- house
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connections,: private wells, Some public standpipes in blighted. areas and

~ ambulant vendors. In large urban centers outside Metro Manila, majority
of the people is served by Level III systems. In the rural areas,
however, the most common water supply facilities are protected wells and
'developed'springs.a'There'are-also some Level .IT and IIY systems-hut. tihe

- latter are generally found only in large poblaciones. 'Table.2.2.3 shows
the condition of existing water supply facilities.

(2) Institutional Aspect

Provision of water supply facilities is under the:responsibility of the
: Department:of Public Works and Highways (DPWH) and.two of its attached
_agencies namely:- theMetropolitan Waterworks and Sewerage System (H@SS)
and the Local Water Utilities Administration (LWUA). The MWSS operates
‘the water supply and sewerage systems in'Metro Manila and:its ‘contiguous
areas, while the LWUA handles. the' development and improvement: of water

“and sewerage systems in the areas not covered by MWSS,

The DPWH is concerned mainly with the development -of Level I systems and
is the lead agency in establishing national water supply plans and
‘programs upon which all-other‘agehcies.involved in the sector base their
: respectivé'development plans. - Other -agencies .involved in water supply
ihelude the National Water Resources Board (NWRB) and the Department of
Interior'and‘Local'vaernhents (DILG). DILG’s participation is limited
©.‘to the: general administrative/institution -building “activities, while
NWRB’s ‘involvement 'is ‘mainly on:policies and regulations ‘concerning the
- proper utilization and rights thereof of water resources all over the
Philippines. ' ' '

"A.matrixvofvreéponéibilityfof“the concerned agencies: in the water supply
'sector' is ‘presented in Table 2:2.4.

(3) Master Plan of. the Philippines

'To'provide'direﬁtion;'establish priorities, and rationalize implementa-
tion of projects in the sector, the Philippine Government prepared in
1980 the Integrated Water Supply Program for the period 1980-2000 and

: thefigaziPhiLippine Rural ‘Water SupplygmastervPlan. These wére later
superseded in 1987 by the Water Supply, Sewerage, and Sanitation Master

29



2.2.2

Plan for the period 1988-2000. This latest plan contains the sectoral
objectives, policies, programs, institutional arrangements, and finan-

~¢ial and economic considerations.

The Master Plan calls for a two-stage implementation of projects: the
first stage covering the period 1988 to 1992 and the second siage encom-
passing the period 1993-2000.

As shown in Table 2.2.5, the following activities are envisaged during
the first stage (1988-92):

In Metro Manila and its contiguous areas, a package of pfojects'is_to be
undertaken to improve the existing facilities and expand their-coverage.

' These ‘are the Manila Water Supply Rehabilitation Project I (MWSRP 1),

the Metro Manila Water Distribution Project (MMWDP), the Angat Water
Supply Optimization Project (AWSOP), Manila Water Supply Rehabiiitation
Project 11 (MWSRP II), Fringe Areas Water Supply Project (FAWSP) and
Rizal Province Water Supply Improvement Project {(RPWSIP). These prbjects
are targeted to expand and improve the service coverage of the system to

87% 'of the metropolitan population.

The second stage (1993-2000) of this Master Plan considers the complete
water supply coverage of both urban and rural areas with-emphasis on
proper operation and maintenance of faciiities,-and the gradual con-
struction of sewerage systems. Table 2.2.6 reflects the physical tar-
gets, investment requireménts and service coverage per sector of. the

second - stage.

In Metro Manila, the Manila Water Supply ErojeCt'III was plannéd to
boost the .service coverage to 97%. {This projeet,'how9very has .been
deferred after the commencement of the construction stage due to high

cost of construction.)
Present Situvation in the MWSS Service Area {MSA)
(1) - Service Area

Based on the Republic Act No. 5234, the-MWSS-has=jurisdietion-overfthe

following areas (refer to Figure 2:2.2):
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- Metropolitan Manila (National Capital Region):
4 cities: Manila, Pasay, Quezon, and Caloocan _ _
13 municipalities: Las Piﬁas, Makati, Malabon, Mandaluyong, Mari-
kina, Muntinlupa, Navotas, Parafiaque, Pasig, Pateros, San
Juan, Taguig, Valenzuela

~ Rizal Province: .
14 municipalities: Angono*, Antipolo, Baras*, Binangonan¥, Cainta,
Cardona*,  Jala-Jala*, Montalban, Morong¥, Pililla%, San
. -Mateo, Tanay*, Taytay, Teresa* .
* Merged into MSA by the Batas Pambansa.Blg. 799,
approved April 27, 1984,

- A Part of Cavite Province:
1 eity: Cavite

5 municipalities: Bacoor, Imus; Xawit, Noveleta, Rosario
- Lungsod 3ilangan (Tagalog word, Eastern Cities - not specified).

- ‘Other areas that may come within the development path of the expanding
Metropolitan Manila Area, which areas the Board of MWSS may determine
and deeclare as contiguous to its serv1ce area and requiring 1mmed1ate
-attention, under such terms-and conditions that may be agreed- upon by

~the part;es~concerned.'——.Subgect_to the approval of the President.

The Central Distribution System (CDS) of MWSS, which distributes  water
from. two surface . water treatment plénts, covers areas within Metro
'Manilaijus sgmé‘parts:bf-Baccof and Kawit of Cavite Province. - Periph-
eral areas of'Metro'Manila'such as the northern part of Caloocan. City,
the northern part of Quezon City, most of Valenzuela, the eastern part
of Marikina, a part of Taguig,-a'part_qf-Paraﬁéque, most of Las Pifias,
and most of Muntinlupa, are not COvered'by the CDS. These areas and
‘other areas in the Rizal and'Cavite provinces predominantly rely on
isolated" groundwater ‘supply systems operated by MWSS and other public
'entltles such as Water Districts,. munlclpalltles and barangays. Figure

='g¥2.2;3:presents the areas covered: by,ex1st1ng MWSS ‘water supply systems.

;-The*méshed area. in- this - figure is covered]by:the CDS and is mainly
. fsﬂpplied with_surfacévwatér; ~the ‘striped area (outlying area) is .served
by the MWSS.groundwater supply systems. -The;groundwater-supply_is'thus
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very important to places undér ‘these latter areas, t{hough representing
only a small percentage of the total water supply of MWSS.

AWSOP' that is ‘currently under implementation targets an additional 15
m3/sec of surface water. It also aims to expand the area covered by
CDS. After completion of this project, the northern part of abovesaid

outlying area will be part of the CDS.

In the future, there will be a diminution in the relative importance of
groundwater because of the increase -in surface water supply. However,
the areas that could not be reached by surface water, i.e., areas in the

Rizal Province, shall solely rely on groundwater.
(2) Served Population and Water Amount

Table 2.2.7 presents the statisties on MWSS water supply and the size of
the population served for the period 1984-1990. Figure 2.2.4 is derived
from the said table’s data for the year 1990. Based onh the 1990 data,
total population served is 8.2 million or 90%-of total population
‘within MSA. Of this figure, 2.6 million or 29% of total populaticn is

estimated as illegal users of the system.

Per capita water consumption from 1984 to 1990, however, has been de-
c¢reasing. From the per capita water consumption for house ‘connections in
the year 1984, a decréase of 22% or 39 lped was registeréd.. This fact
does not imply a water saving by users, 'but it results from water short-
age caused by inadequate water supply capacity of the MWSS system. In
this regards, the development of new water sources for MWSS is an urgent

necessity.
(3) Existing Water Supply Facilities
a) Outline of the System

The MWSS’s water sources.consist:of surface water and groundwater. Thé
" raw water drawn from surface water facilities, namely,:IpOjDam=(Angét
River, Ipo River), La Mesa Dam (Novaliches Watershed), and Alat Diver-
sion Dam (Alat River), are conveyed to two (2} treatment plants, name-
ly, the Balara Treatment Plant (Nos. 1 and 2)'andfthe.La"MeSa'TréatmEnt
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- Plant,
Treated water from the Balara Treatment Plant is sent to the San Juan
and the Pasig Reservoirs and the Balara Pumping Station. That from: the

La Mesa Treatment Plant is sent’ to the Bagbag Reservoir.

The groundwater drawn from MWSS deepwells are injected. directly into the
distribution systems after chiorination.

" The distribution system serving Metro Manila and Cavite City 'operates
" eight booster pumping sfations and eight mini-booster pumping stations.

“the outline of the system from the surface water sources to the treated
 wateér reservbirs is illustrated by Figure 2.2.5.

"b) Water Source

Surface water and groundwater sources of MWSS have a total Capacity of
© ‘around 2.495 MCM per-day as presented in Table 2.2.8.

“The  water drawn from these sources are conveyed to treatment plants
through two tunnels and four aqueducts.

In 1990, the total volume of raw water drawn from all - surface ‘water
“sources was 916.9 MCM. Average daily supply was 2.512 MCM or about 101%

_'of available water source yield. ~‘Table 2.2.9 compares the raw water

~ supply drawn’ from all surface water source for the period: 198610 '1990.

AVerage daily raw water supply from surface water sources for the last
five years was about 2.436 MCM. Considering the drought during dry
season, this amount cannot be expected to answer the water demand. New
water sources must be developed. | |

“Tabler2, 2'10*pfesehtsfthe monthly raw Water supply awount. . Figure 2.2.6
'“Which was derived -from ‘this table ‘shows . that - the monthly raw water

B sUpply w1thdrawals from- Ipo/Alat/La Mesa’ dams’ vary widely. ~ During dry

 sedson, 'the supply_15'extremely”low»from‘these dams. - As . shown ‘in this
figure, stable supply of MWSS System relies on Angat Dam. Under .
 AWSOP, an additional 15 m3/sec (1.206 MCM/day) of water will be supplied
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to the system from Angat Dam through Ipo Dam and a new conveyance sys-

tem.

Based on the 1990 MWSS Anmual Report, MWSS gained about 33 MCM of
groundwater through MWSS-owned deepwells.

e) Water Production

MWSS®’s two treatment plants, namely, the Balara Treatment Plant (Nos, 1
and 2) and the La Mesa Treatmeni Plant, have a combined treatment capac-
ity of around 2.6 MCM/day (Figure 2.2.7 and 2.2.8). 1In addition to this
output, about 82,000 m3/day of groundwater were produced by MWSS through
© its 131 operational deepwells scattered within the MSA excluding BP799
coverage. Table 2.2.11 presents the statistics on water production by
MWSS from 1985 to 1990. Outlines of the two treatment plants are pfe—
sented in Table 2.2.12.

As of March 1991, MWSS has. 258 deepwells of which 131 wells are im
operation. The water from these wells are injected into the distribu-
tion pipelines directly or distiributed through booster pumping stations.
Details on groundwater use are discussed in Section 3.3 of the Main

Report.
d) Water Distribution

Water from the Balara and the La Mesa treatment plants.and groundwater
deepwells are distributed to the Central Distribution System_(CDS)'and
other isolated distribution systems directly or through distribution

reservoirs and booster pumping stations (Figure 2.2.9).
(4) water Quality

Table 2.2.13 presernts the results of physieal and chemical andlyses.
conducted in 1989 on vaw water, chemica11y=tfeated-water,;sadimented'
water, filtered water and finished.water'of the Balara and the La Mesa
treatment*plants. Though values of other water qualitf pérameters are
almost passable, the turbidity of the finished water of Balaranis“fela—
tively high.



2.2.3

Based on the Accomplishment Report for CY 1088 of the MWSS's Central
‘Laboratory Division, the percentage of satisfaction in the bacteriologi-
cal examination on 1,714 water samples from MWSS house connections was
100%, while 747 samples from MWSS deepwells shows 78.4% satisfaction.
(This is shown in Table 2.2.14.) On the other hand, the Process Quality
Unit reported less satisfaction percentages for the same kind of exami-
nation. 'The residual chlorine of samples secems to -be caused by low
pressure in the distribution system, poor construction work of the

service connections, and small distribution pipe sizes.

Ongoing-and Proposed Projects

(1) Ongoing Projects

MWSS 1is -implementing several rehabilitation and expansion-projécts with

" the itwin-aims of reduéing-non—revenue water (NRW) and increasing the

number of service concessionaires (Table 2.2.15).

(2) Proposed Pfojects

Table 2.2.16. outlines the MWSS proposed projects. These projects are

- _planned with the principal objectives of expanding the service area and

. angmenting ‘the water-pfoduction capacity.

2.2.4

Future Water Source and Production Capacity
(1) Water Source
Based on the implementation plans of ongoing projects, only the AWSOP

can be expected to augment the yield of water sources by an annual
average of 1.3 MCM/day or 15 m3/sec. - Several projects though are lined

_up by the MWSS to further augment the water sources yield: RPWSIP, UATP,

MWSP III, MNEWSP (Table 2.2.17). However, these projects are still on -

" the feasibility study or detailed design stage and financial sources for

fthem'have'yet to be'finaliZQd. As such, their"implementation_sehedhles
could only be tentative. '



(2) water Production

Since “the complétion of the la Mesa Treatment Plant in: 1985, waler
production capacity of MWSS has remained at 2.636 MCM/day.  .Among MWSS’s
ongoing projects, only AWSOP is planned for augmenting 'this capacity
‘through construction of the La Mesa Treatment Plant No. 2 with a capaci-
ty of 0.9 MCM/day. '

Several courses for increasing supply are being resorted to. One in-
volves the recovery of NRW. Targeted to be recovered by the MWSRP I and
Il are 0.765 MCM/day of NRW. As more than half of this amount is esti-

mated to be taken up by leakage from the distribution lines, around 0.4
"MCM/day of treated water will be available for consumption. Another
course of increasing supply involves project proposals to augment water
-production ‘capacity, but~ these are. still on the feasibility study or

- detailed engineering stage.

The highest probability of being implemented among the MWSS proposed
projects on increasing production capacity-'appears to fail on the
MNEWSP. This project which will use Wawa River as water source is
expected to contribute 72 MLD. Other' projects propose utilization of
Laguna de Bay and groundwater. For reasons ‘of finances and -the long
construction period reguired, 1mp1ementat10n of MWSP III has been de-
ferred. This proaect could have been the biggest step yet to be taken
in augmenting water production capacity.
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POPULATION DENSITY OF THE STUDY AREA

TABLE 2.1.2

POPULATION DENSITY (Persons/Ha.
I

.

1985

1 ] 1980
78,1 |

1970
62.4 |
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PREVALENCE RATE

Sources:

LITERACY RATE

1

TABLE 2.1.3  KEGIONAL SOCIAL PROFILE
LITERACY PREVAL, UNEMPL.
GER CDR MR RATE RATE - RATE(%)
1986 1987 1986 1989 1959 1965
Philippines 26.70 5,80 35.00  89.90 19.42 7,12
- NCR 32,10 7.00 33.40 - 98.10 9.4¢  22.11
CAR - - L= ' 86.30 1707 = -
‘Region I 29,40 7.00  37.70 90.60 19.87 3,65
Region 11 27.90 - 5.80 43.60 . 88.50 17.41- A.76
Region III 28.50 §.50 29.80 93.60 18.70 6.91
Region IV 28.70 6,30 37.30  93.00 20.15 6.56 -
Region V 27,40  7.30 41.40  87.80 27.53 2.97
Region VI 20,20 - 6.20 43.50 - §8.00 22.71 4.52
Region VII 27,80 6.50 35.20 88.00 . 17,07  '3.38
Region VIII 18.40 - 5.80 41.00 81.00 28,57 = 5.53
" Region IX 19.10 3,30 32.40 81.720  16.85 6.55
Region X 28,40  4.80 33.20 90.50 19.04  4.20
Region XI 30.10  4.40 23.00 . 90.40 17.21 5.17
Region XII 18.30  2.70 25.30 75.9 19.46 1.99
Notes:
CBR - Crude Birth Rate per 1,000 populatmn
CIR - - Crude Death Rate per 1,000 population
R Infant Mortality Rate per 1,000 pu;mlatmn

For the household population 10 years old

arﬁamve

1989 Philippine Statistical Yearbook NSCB

1989 ‘Functional theracy, Education and Mass Medla
Smwey, Department of Health '
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GROSS KEGLONAL DOMESTIC FRODUCT, FOR 1087-1988

TABLE 2.1.5

(at constant 1972 prices)
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TABLE 2.2.1

1987

PRESENT WATER SUFPLY COVERAGEf
{willien)

[ T T - =T - 1
| i ; | Popularion Served - | Underserved/ 1
| Area | Total } ¥ - —{ Unserved ]
| { Population | Total | Wells/Developed P Piped | ‘Population i
H § [$31 { Spring (%) .] Syetem (W) (x|
= i — ! : H— —t i
| hilippines | 57.36 100 | 36.17 63 | 17,92 3t | 18.25 32 | 21.19 LY
I [ I | s | ]
| Urban 1 23,53 100 | 15.39 65 | 12,52 53 ) 2.87 12 { B.14 35

} i | A : | ! !
| Hetro Manila and |  8.16 100 [ 7.01 85 | 6.84 B4 | 0.17 2] 1.15 14 |
| and its congi- | | } | N }
| guous arca | [ | | 1 1
| | . | - _ o A i
] Orhers | 15.37 100 | 6,38 55 | 5.68 31 | 2.70 18 } &.99 45
| | ! M i i . i
| Rural | 33.83 100 |- 20,78 62 | 5.40 16 -} 7 15.38 - 46 | 13.05 38 |
L 1 : 1 1 — _

* Exeluding the 303,433 population of

the tewns of Rizal province undér BP ?ﬁ?.

Source: Department of Public Works and Highways, Water Supply, Sewsrage, aid Sanitation Master Plan
' 1988-2000. :

of the Philippinaes:

TABLE 2.2.2 NUMBER OF FAMILIES BY MAIN SOURCE -OF WATER' SUPPLY,

L e e e e e L

BY REGION, URBAN AND RURAL: 1985

| T T i ) T [ I T ] T L —
] ] } Paueer | Paucer, | § | i | |
| | .- Total Jinside the| other- | Tubed | Tubed | | Spring,| Rain |Peddler
| ArveafRegion jHumber of |house/yard{community { fpiped ! Ipiped | Dug well | river, | {
] | Pamilies |community [ water | well, | ‘well, H | stream,| |
| |- |wtr.system| system | own use | othexs | - } ate, i i
- : b= —+ —t— i —+— H —t —t- }
| Philippines 19,847,339 [1,853,841 |1,723,961 |1,678,497 |1,631,065 11,702,881 '|929,892 {118,825 |208,378
I | - (ro0z) | {19) | (13) (7Y | (n | un.g @ (1) | (2)
| Urban 13,726,049 |1,462,080 | 777,429 | 517,756 | 478,673 [ '244,330 | 59,765.] 14,505 |171,511
[ | (1007 | (39) | 21) | 14) | (13) 4 N 2y | (0 | (5
| Rural 16,121,290 | 393,761 | 946,532 11,160,740 |1,152,392 |1,458,551 '|870,126 |104,321 | 36,867
| | (100%) | {6) | {15) | (19} | (19y | (24) (14) | 2y 1 ()
i | ol | | | ] f i i
|Metro Manila Area (NCR)|1,310,549 § 738,297 | 292,377 ) 61,783 | ' 65,789 | ° 32,078 | - - 119,225
f | . o0%) ! (56} | (22) | (5) | {5) | (3) } )i -1 i (M
i ] i ] (I |- i A 1 |
iL. Ilocos { 711,232 | 100,683 | 90,894 | 216,201 | < 173,249 | ° 94,134 | 35,529 | 562 | -
J11. Cagayan Valley | 462,088 | 16,195} 12,915 | 166,107 | ©127,900 | 103,281 | 31,901°| 1,364 | 426
|I1I. Centrsl Luzen | - 956,921 | 181,438 | 103,870 | 380,517 | 255,389 | ~ 16,978 | 14,752 | -} 3,978
|I¥. Southern Tagalog 11,303,728 | 227,001 { 267,491 | 256,822 | 222,193 | 205,930.{100,253 | 1,294 | 2,745
, Po(100%) | a7y | (22) | (o) | N | (16’1 @ @]
f¥.  Biesl | 668,473 | 104,311 ! 132,255 | 88,488 | . 65,793 | 182,640 | 86,157 | -4 8,830
{VI. Westeran Visayas | 881,354 | 70,807 | 120,490 | 109,445 | 119,298 | (360,119 | 85,821 | 9,045 | 5,530
{VIl. Centeal Visayas | 783,846 | 99,975 | 138,570 | 60,326 | . 148,001 | 166,741 |116,040 | 20,760 | 33,433
IVII1, Eastern Visayas | 567,496 | 53,634 | 157,361 | 39,594 | " 112,786 |- 137,640 | 60,793 | 693 | 4,996
|IX. Western Mindanac | 494,818 | 37,418 | 72,497 | 38,272 | . 51,003 | 174,204 ]104,750 | 6,094 |.10,580
1. Northern Mindanao| 565,270 | 109,462 | 171,727 | 23,622 | 54,236 | 98,859 | 99,104 | 5,778 | 2,482
|XI.  Southern Mindamao| 705,453 | 84,995 | 94,402 | 160,893 | - 174,835 [ . 46,363 | 64,590 | 70,553 | 8,823
[XI1. Central Mindanao | . 435,911 | 27,625 | - 49,111 | 76,429 | 60,595 | ~ 83,015 130,203 | 2,701 | 6,231

i E 1 1 I3 i | [ ] i

* Bracketed figures indicate percentages to total number of families.

Source: MNatiopal Statistiecs Office, 1985 Family Income and Expenditures Survey.



TABLE 2.2.3 EXISTING WATER SUPPLY FACILITIES: 1987

T T T E ¥ 1 T 1
| | | | Population [ Toral | Percent of |
| Area | Type of Famcilicy | Humber |  Served | Populavion | Population |
| .. | . | } | | served |
I—-—” t i — i + —
| Marro Manila and | Dams | 4 | 7,008,000 | 8,160,000 | 86% i
[ its contigwous | ~Tunnels - ! 2 | -1 | - |
| . areas | Aqueducts i T -] | - |
| | Treatment plants | 2 | -1 | - -
| { -Balancing Reservedr t 2 - i 1 - 1
| | Pipelines | 3,000 | - | - !
{ | Pumping stations and | 9 | - § - §
| i ‘reservolr l | | f |
| | Active despwalls ! e | - | - |
i [ PFire hydrants | 2,350 | -] ] - I
[ | House Service Comnection | 543,900 | R | i - |

! ] : i i
} Other urban areas } Haterworks systems | 214 ] 3,970,000 | 15,370,000 { 26% i
| | (Level 111) | : | T | !
i { Communal faucet systems | 1,%00 } 1,710,000 | | 117 |
| [ (Level II) i N | ] { |
] | Point sources | 9,000 | 2,700,000 | ! 18% |
i | (Level I}’ | | | | l
i I _ i B I I |
[ Rural areas | ‘Piped systems | 3,232 | 5,400,000 { 33,830,000 | 163 |
| ! {Level II & IXT) } : 1 ] ] ) |
| | ShaIlow_ wolls | 464,678 | 15,380, 000 | i 467 f
| | Déep wells | 193,404 | I | }
| | Developed springs ! 9,726 | | f |
i | ! : { : ! S |
(- | | | 36,168,000 | 57,360,000 | - 637 !
(S R i I i
Source: Department of Public Works and Highways, Water Supply, Sewérage and Sanitation Master

Master Plan of the Philippines:

1986-2000.

TABLE 2.2.4 RESPONSIBILITY OF GOVERNMENTAL AGENCIES
r— R ' ' T ' - :

| Coverage ‘Area | Hetro Manila & its Contiguous Areas | . Other Urban and Rural Areas |
JResponsibility ) —— } T T - —m—A
| Arsz Agency|  MWSS .|  DPWH | NWRB. | LWUA | DPWH | DLG | NWRB |
] | N |
PLARNING [ ' x | Sector | C f0ther Urban| @ Sector | | c }
}(Avea Wide)| { & Rural | | | |
| i ! |Areas | I l |
O | 1 I(Area Wide)| I | !
| ! | | | | I
PROCRAMIING i X i 1 Jo LAIT/IIT ) LT | L-T I I
| | i I { Source | I |
! } { } i Bev. i f !
i ] [ i ! i | |
PINANCING | X | l [ X | X ! X | |
‘ f | ! ! : o | | !
INSTITUTTONAL | - X | | | X "] “Ingerim | Interim | |
. | | I T [ ! | I
ENGINEERTNG | X ! i I X | X | X i I
b ] ] I i P | -
COSSTRUCTION i ' x | ! | LeI/II1 | i1 | L-1 ! I
[ i ! | Source | : | i 1
! I | I Dev. | | I |
C : | i | | | | } )
OPERATION AND 1 X | | T | S I | o
-MAINTENANCE | : ' i | RWSA | ! | |
| ! | | | | | |
1 L 1 1 1 ] 1

i~ Di.racil_f Resﬂéﬁﬂble
"€ ~ Coordination

Sourcas, Dapartmnt of Public Worke a.nd H:Lghwaya, Har.er SWPBLY, Saﬂetage. and Sanitavion Master

Plan of the Philippines:

1988~ 2000.
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TABLE 2.2.5

SERVICE GOVERAGE, FIRST STAGE

(1988-1992)

' PHYSTCAL TARGETS, INVESTMENT REQUIREMENTS AND

particulars

(1

Implenenting
" Agency

(2)

Physical Targets

3

Investment |

Pepulat lon Served
{millien)

% of Population
© Served

Requirements
(millfon F)
(4},

Additional | Cumulative
(5) . (8}

-Additional
n

Cumuat fve
(8)

WATER SUPPLY

I. Hetre Manila and its
Cont 1guous Areas

1. Hanila Water Supply
Rehabilitation Project
I

2. Metre Hanila Water
Distribution Project

3. Manila Water Supply
Project I1

4. Angat Water Supply .
Optimization Project

5. Hanila Water Supply
Rehab f1itation Project
I

6. Fringe Areas Water
Supply Project

1. Water Supply
Development 1n Rizal

11, Other Urban Areas

IT5. Rural Areas

HWSS

LWUA, DLG

BPHH, OLG,
LHUA

- Replacement of 131,000 house con.
Removal 28,000 spaghetti con.
Replacement of 200 km. plpelines
instaltation of 600 flow rec.
stations

Replacement of 108,000 pcs. water
mts.

Repair of 22,500 pes. water meters
Instaltation of 12,000 pcs. new
water meters

Repair of 300 pes. valves
Replacement of 2.25 pes. valve

[

Const. of 28 k=, new plpelines
Inst. of 100,000 new house com.
Intercon. 72 sub. to serve 15,600
househo l1ds )
Infilling of 24 areas with
secondary and tertiary pipelines
Const. of tertiary pipelines for
-+ 160 low-income areas

Drilling and equipping of 5 new
deep wells

Completion of ongoing works

- Const. of ‘new 6.4 km. tunnel .
Const. of new 16.3 km. aqueduct
fxpansion of La Hesa Treatment Plant
Const./Inst, of distribetion
pipelines pumping stations and
reservoir -

inst. of additional house service
connect lons '

’

Replacement of 104,000. house con.

Remaval of 13,000 spaghetti con.
fleplacenent of 50 km. pipelines

Inst. of 1,040 flow rec. stations
connect fons

Repair of ‘7,280 pcs. water meters
Instaltlation of 3,120 water meters
Inst. of 1,560 new vaives
Replacement of 11,440 water meters
Repair or replacement of- 1,560 valves

[l

Construction of deep wells
Const.fInst. of pipelines

Rehab. of existing facilities

Inst. of new house service conpection

Const. of shallow and deep wells
‘Const./Inst. of pipelines
Oevelopment of springs
Instailation of house service
connect ion

1

- Constructfon of : 450 Pipad Systems
450 Piped Systems {L-II/I1I)
Repairffehab. of 250 systems

- Construction of: 933 ..P1ped Systems
933 Piped Systems (E-I1/111)
87,46 Polnt Sources (L-1)

_Repa1r[Rehab. of 21,620 systems

21,691.85
9,568.85

973.57

829,51

176.08

5,363.10

1,043.40

1,021.55

16164

4,367.00
3,943.00
424.00

7,756.00
1,668.00
5,920.00

98,00

1.0 8.448

4.913
4.913

13.766

3.723
0.473
1325

134,030

g

30

87

)

n

%2

1988-2000.

~26

M
|

Source: Department of Public Works and Highways, Water Supply, Sewerage-and Sanitation Haster
Plan of the Phitippines:




TABLE 2.2.6

PHYSICAL  TARGETS, INVESTMENT REQUIREMENTS AND
SERVICE COVERAGE, SECOND STAGE (1993-2000)

Populatlon Served

% of Population

Replacement of 9,500 systems
H .

Particulars Physical Targets Investment {mill{on) Served
fequiremants T T -
(mi11ion B) Additionat | Cumulative | Additional | Cumailative
(1) (3 {(4) n
WATER SUPPLY
1. Metro Manila and its 22,689.21 94
Contguous Areas
1. #anila Kater Supply - : "
Rehabilitation Project - onst, of 113 meters rockfilled dam 129,000.00 11.153 ic a1
11 - Const. of 2,400 mid treatment plant
|- Const. of 14 km turnel | |
- Lonst. of 23.2 mega watis hydro- i I
electric plant )
- Const, of pumping stattons and
reservoirs
- Const. of about 500 km. pipelines
- Installation of 170,000 new house
service conrections
_- |
EI. Other Urban Areas ‘I~ Construction of: ) 6,915.00 | 23.506 18 95
654 Piped Systems (L-1I/1I1) 6,321.00 :
Repair/Rehab. of 350 systems 594,00
- |III. Rural Areas ~.Construction of: 2,8M4.21 36.039 1 93
. 794 Piped Systems {L-1I/III} 1,929.00
13,340 Point Sources {L-I) 755,46
fiepair/Rehab. of 21,000 systems 161,25
2B.50

Sources [Oepartment of Public Works and Highways, Water Supply, Sewerage and Sanitation Master
Plan of the Philippines: 1988-2000.




TABLE 2.2.7 MWSS WATER SUPPLY STATISTICS, 1984 TO 1990

Increase - 119.03 117,68 (41,89}  16.20 ' 9.24  21.07

3} HWater Comsumption

e g
Yoar . 1984 1985 1986 1987 1988 1989 1990 |

. _ : i

1) Pop’n under MUSS {million) 7.480  7.712  7.938  B.167 - B.405  B8.65)  9.133 )
[

2) Water Production _ |
‘a) Surface Water (million md)  B42.26  T57.37 874,07 834.75 B849.34  85¢.10  875.80. |
b} Groundwater (million m3) 25.56 °  29.45  30.43  27.87 - 29.48  28.96  33.33 |
Total 667.80 786.83 . 904.51 862.62 B7B.82 . 888.06 - 909.13 |

|

f

|

') Volima Sold (million m3) 289.90  302.85 - 310.78  336.5F  359.45 375.77  384.67 |
2 ‘ 43,47 38.5%  34.A% 39,0 - 40.9% - 42.3%  42.3%)

b) HRW (million wm3) 377.90 483,98  593.73 - 526.11 © 519.37  512.29 524,46 |
3 ~ 56.8%  61.5% 65.6%  61.0% 59.1% 57.7%  57.7%]

Total £67.80 786.83 904.51 B62.62 878.82 888.06  909.13 )

) House Conmecrion (mil. m3) - 168.55 183.55  195.47 218,48 i225.85 235.74  244.97 |
d) P.F. & Other Conn, (mil. m3) 121,35 119.30  115.31 " '118:03 . '133.60 140.03  139.70 |

e} lilegal Use (mil, w3} 1§1.16 193,59 237.49 210,44 . 207,75 204.92 209.78 |
Sub Total 441,06 496.44  S548.27  546.95 567.20 580,69  594.45 |

2 66,07 63.1%7  60.6%  63.4%1  64.5%  65.5%  65.4%|

£) Leak, Mstar Error (mil. m%) 226.74 290.39 356.24 315,67 311.62 307.37 314.63 |
2 34,07 36.9%2  39.4%7  36.6% - 35.5%  34.61  34.6%]

Potal 667.80 TBG6.83  004.51 862.62 878.82 888.06 909,13 |

4) Number of Connections

i

a) House Connection 321,512 377,538 442‘323. 496,723 508,545 543,128 599,734 |
b) Public Faucet 1,020 1,080 1,160 1,230 1,300 1,420 1,490 |
¢) Others 27,039 27,368 26,919 26,703 44,688 43,910 47,343 |
Total ' 349,571 405,986 470,402 518,156 554,533 588,458 648,587 |
Inerease - 56,415 64,416 47,754 36,377 33,925 60,129 E

: \

5) Estimated Population Served |
a) House Connection {million)- 2,604 3.058 3.583 3.971 4,119 4,399 4,858 |
b} Public Faucet (willion) 0,494 0.525 0.564 0.598 0,632 ¢.690 0.724 |
Subp Total 3.100 3.583 4,147 4.56%9 4.7151 5.089% . 5.582 |
Inerease - 0.483  0.564  0.422  0.182  0.338  0.493 |

¢) Iilegal Use {(million) 1.358 1.955 2.738 2.483 -2.38l 2.399 2.649 I
TForal 4,458 5.538 6.884 -1.052 7.132 ° 7.489 B,232 |
Increase - 1.080 1.387 0.167 0.080 0.357 0.743 |

. !

6) Per Capita Water Consumption (lped} ) |
a) for distributed water T 410 389 360 335 338 325 . 303 I
b) for effective water 271 246 218 212 ‘218 o212 198 |
¢) for domestiec water 177 164 149 151 150 147 138 §

[

| I— ]

Hote: 5a = 4a x 8.1, 5b = Ab x 486, Sc = (3b x 0.4 x (3ef38)) } (3cl4a) x 8.1
6a = (3a+3b) / (Sa+5b5e), 6b = {le+idtde) [ (5at5btSa), 66 = 3c [ Sa

Source:r Corporate Planning Group



TABLE 2.2.8 CAPACITY OF WATER SOURCES

Area of Water Right

2~-29

Source Wateﬁshed o gapacity Status
o _ (km®) {day) o
|Angat Dam (Angat Rlver) _ 568 1,901,000_;! Used
Ipo Dam (Angat River, Ipo Rlver) old - (Submerged by New Dam)
New 70 474,000 2/  Used
1La Mesa Dam (Novallches Watershed) 27 100,000 3/ Used
Alat-Diversion Dam (Alat: River) 14 20,000 4/ Used
Marlklna River Pumplng Stations SI lst: - 189,000 Abandoned
2nd. - 189,000 Abandoned
Wawa ‘Dam (Wawa - R1ver) -280 - 57,000 Abandoned
Groundwater ‘ : : 82,000 6/ - Used
"Total 3,012,000 m}/day
Used wlo Groundwater 2,495,000 m”/day
;j: Allocated, 22 CMS : ]
" g/ v AWSOP; derived from catchment area, rainfall, and permeability
o coeff1c1ent .
3/ AWSOPR; calculated based on water balance
&}: AWSOP; based on measurement
gl;_Abandoned due. to bad water quality
6/t Annual average pumpage of MWSS-owned deep ‘wells
TABLE 2.2.9 RAW WATER DRAWN FROM SURFACE WATER SOURCES
(thousand m )
. year ' 1986 1987 1988 1989 1990
L Total 879,956.2  877,733:1  871,413.4  899,157.9 916,875.4
Daily Avg. 2 410.8 - - 2 404 7 : 2 387 4 ' 2,463.,5 2,512.0
Source: MWSS Annual Report 1986 1987, 1988, 1989, 1990



TABLE 2.2.10 DRAWN RAW WATER BY MONTH: 1990

| H : T m. -1
| | RAW WATER I ) { |
| MONTH ¥ - —} RECOVERED | TOTAL

! 1990 | ARGAT DaM IPO/ALAT/ MARIKINA SUB-TOTAL | WASH WATER | TREATED WATER |
l i " LA'HMESA DAM  PUMP STH. l | -
F t . — - - f— -+ —
| 1 | 65,876,000 2,072,900 0 73,948,900 | 2,286,000 . 76,234,900 |
I 2 | 62,673,400 2,017,800 0 54,691,200 |- 2,153,000 | 66,844,200 |
! 3 | 71,790,700 60,500 0 71,851,300 | 2,466,800 | . 74,318,100 |
\ 4 { 67,951,100 458,900 1} 68,410,000 | 2,299,200 | - 70,709,200 |
j 5 | 71,517,200 (1,688,700} o 69,828,500 | - 2,794,500 | 72,623,000 |
l 6 | 51,647,000 17,343,700 0 68,990,700 | 1,981,500 | 70,972,200 |
] 7 { 43,104,200 33,127,900 0 76,232,100 | 2;478,500 | - 78,710,600 |
| 8 | 35,250,800 h%, 201,900 0 79,452,700 | 1,405,600 | 80,858,300 |
] 9 | 74,386,800 5,815,500 0 80,202,300 | 1,811,700 | - 82,014,000 |
| 10 | 58,703,900 22,451,300 0 81,155,200 | 2,669,900 | 83,825,100 |
\ 1 | 57,995,300 19,112,600 0 77,107,900 | 2,398,700 | 79,506,600 |
i 12 | 67,467,400 10,420,800 0 77,888,200 | 2,474,400 | 80,362,600 |
[ [] y L ] - i
A A T 1 1
| TOTAL 1728,363,800 161,395,200 0 889,759,000 | 27,219,800 | = 916,978,800 |
| DAILY AVG. | 1,995,517 542,179 0 2,637,696 | | 74,575 | 2,512,271

f z | 81.9% 18.1% 0 106.0%] - ] . ]
f —}- — } - {
S V2L . [ ! |
|  TOTAL | 703,683,900 170,540,000 0 874,223,900 | 24,961,000 | '~ 899,184,900 |
| DAILY AVG. | 1,927,901 567,233 . 0O 2,395,134 | 68,386 | 2,463,520 |
] 4 | 80.5% 19.5% 0 100.0%) - | - I
i ] d - 1 1

Source: Weekly Status of Water Production and Elevations, Water Sources and Trearment Dept.
MUSS

TABLE 2.2.11 MWSS WATER PRODUCTION: 1985 TOQ 1990

{units o)
Treated Surface Water Groundwater from Hells .
Year Balara T.P. La #esa T.P. Sub Total  Manila & Cavite  .Sub-Total ‘Total

Suburbs Waterworks

1985 480,875,282 276,501,100 757,376,382 22,934,495 6,519,749 -29,454,244 786,830,626
1986 534,394,436 339,681,600 874,076,036 22,840,692 7,590,881 30,431,573 904,507,519
1987 521,429,600 313,332,400 934,762,000 19,816,742 8,055,750 27,872,402  -B62,634,492
1988 509,568,000 339,772,700 849,340,700 21,418,094 8,059,931 - 29,478,025 878,818,725
1989 511,068,700 348,015,800 859,084,500 20,989,504 7,977,002 28,966,506 888,051,066
1990 504,032,800 371,767,600 875,801,400 22,553,080 10,773,164 33,326,244 909,127,644

AVG. 510,228,303 331,511,86? 841,740,170 21,758,768 8,162,746 29,921,514 - B71,661,684
Daily. 1,397,886 908,252 2,306,138 59,613 22,364 81,977 - 2,388,115

Source: Water Sources & Treatment Dept., MWSS



TABLE 2.2.12 OUTLINE OF TREATMENT PLANTS

DBalara Treatmant Plant

Ro.}

HO.2

La Mesa Treatment Plant

Year Completed + 1935
Location - t Balara, Quezon City
Deéign Cspacity t 100 MGD {Normal)
= 378,000 )4
125 ¥GD (Maximum)
=. 473,000 mald

© Chemical Mixing t Hydraulic Jump
Coagulant Used: Alum

Plocculavion Basin i 2 units
Volume 2,016 w
Detention Time: 2,016 / (378,000-132,000)

= 11,8 min.

Sedimentation Basin: 2 units
Volume t 4 MGlunit x 2
= 30,000 o° .
(210 x 21 x 3.8 m x 2 unite)

Daetention Time: 189 wmiw.

© Adcelator : 2 vnits .
Capacity 1;11.5 MGbfunit (Hormal)
= 132,000 atd
25.0 HGD/unit (Maximum)
' =°189,000 mafd

+ 1958

-t same as left

: 200 MGD (Mormal)
- 757,000 wld
3DO.NGD {Maximumn)
= 1,136,000 n°fd

t Repid Mixing 2 units
¢ Alum

t 12 units

1 20,300 m3

T 20,300 /757,000

« 38.6 min.

: 12 units

: 106,000 m3

{(73.2 x 18.3 x 6.0 x 6)
73.2 x 18.3 x 7.2 x 6)

¢ 201 min.

Coagulant Used: Ferric Chloride/Alum/Polymer: -

Filter . - 1,10 units

: 20 units

Type -’z Dual Media Rapid -Sand Filter: same as left

. Piltration Arearlé2 mzfdnit
Capacity 1 12,5 HGDfunit
L - 47,300 w {dfiate

+ Filt. Velocity: 290 mfd .

] lBZVmZIunit
: 10 HGD/unit
= 37,800 m° fdfunic

15 MGD/unit (Meximum)

: 233 ofd

1985
Hovaliches, Juezon City

: 1,500,000 m>/d

"

+ 83,800 m

Flush Mixer & units
Ferric Chloride/Alum/Polyiner

72 units
20,736 m3 (8x8x4.5x72)
20,738 [/ 1,500,000

“ 19.9 min.

12 units
3

(16 x 97 x (4.5 + 1.5) x 12}

B0 nin.

24 units
3 layer RSE
180 mzlﬁhit

: 62,640 m3fdlunit

. 348 n/d

Source:'Wate£ Di§Eributioﬁ:&_Maintenance Dept.



TABLE 2.2,13 PHYSICAL AND CHEMICAL ANALYSES AT MWSS TREATMENT PLANTS
(FROM JANUARY 1 TO DECEMBER 31, 1989)

SAMPLE pi  Turbdd- Aeldity Fres - Alka- Blear- Hard- Chlo-  Iron  Residual
ity - €02 linity bonates ness rides Chlorine
units  mgil mgfL ngfl agfl mgll  wpfl mgfl mg il
Balara Treatmant Plant
Raw Water Avg. 7.38 19,23 9.10 . 8.00 54.26 66.20 50.94  7.02 0,15
' Min, 7.15 6.16 7.15 6.29 51.38 62.68 44.94  5.21 0.09
Max. 7.49 49.40 16.33  9.09 58.67 71,58 53.73  B.22  0.25
Treated Avg. 7.13 15.38 8163 7,59 52.06 63.44 50.7t  6.93
Min. 6.76 5.98  6.80 -5.98 48:80 59.53 &5.79  5.26
Max. 7.36 44.22 10,93 . 9,61 96.83 69,33 56.50  9.19
Influent Avg, 7.10 8.51 8.57 7.54 52.33  63.84 51.00 7.02
Mim. 6.76 6.07  7.38  6.49 4B.26 58,88 A5.68  5.68
Max. 7.35 15.66 10.48  9.22 S$7.67 70.36 53.27  9.15
Filtered Water Avg. T7.08 3.5 7.91 6.96 51.79 63.18 51,39  7.09
Min. 6.86 2,79  7.00  6.16 48.78 59.51 44i78 4,57
Max. 7.36 6.39 10.06  8.85 56,33 68,72 56.20 9.4l
Finished Water Avg. 7.10 3.62  8.13  7.15 51.73  63.11 51,10  7.40  ©0.07 0.52
Min. 6.76 2,77  6.76  5.94 49.38 60.24 46.18  5.82  0.05 0.31
Max. 7.32 6.21 10.23 9,00 57.18 69,76 53.25 11.00  0.08 0.73
La Mass Treatment Plant
Raw Water Avg. 7.22 16.92 11.62 10.23 69.06 84,25 53.08 - 4.37  0.08
Min., 7.15 5.16 10.13  8.91 57.43 -70.07 --47.94 3,16 . 0.05 .
Max. 7.30 40.93  13.37 11.76 85.68 104.53 ~ 67.00  6.24  0.20
Treated Avg. 7.06 17.72 11.54 10.18 65.51 79.92 . 52.80 4,71  0.0%
(Before Settlement) Min. 6.97 4.53 10,12  9.08 54.77 66.82 4B.97 = 3.76  0.03
Max. 7.19 61.75 13.92 12.55 77.00 93.94 68.25  6.08 Q.29
Influent Avg. 7.0%  6.14 11,58 9.25% 64.86 79.12 52.71 U 5.67  ©.05 0.96
{Settled) “Min. 6.96 3.41  10.29. 9,06 52.84. 6446 AT.7L - 4.87  0.05 0.90
Max. 7.15 13.75 13,52 11.37 73.90 90.16 68.00 - 7.30 0,06 1.07
Filtered Water Avg. 7.06 1.92 11.21  9.87 63.94 78.00 52,32  5.72  0.05 0.71
Min. 6.98 1.15 9,26  8.15 53.77 65.60 45.90  4.81 -0.03 0.61
Max. 7.16 3,92 13.15 11,57 72.13 88.00 68.25 7,36  0.05 - 0.78
Pinished Water Avg.  7.07 2.0l 1:p.07  9.73 64,10 78.44 52,17 571 0,05 T 0.78
Min. 6.99 1.12  9.59  8.44 53,87 '65.72 48.06  4.65  0.05 7 0.61
Max. 7.17 4,78 13,17 11.59 71.58 '87.33 -67.00 7.16 0,05 _ .0.80
Bagbag Reservoir Avg. 7,09 - 1.56 11.29  9.94 6348 78.09 " 52.48 5,60 0.22
Min. 7.04 1,09 10.10  8.89 54.00 65.B8 47.66  4.85 0.14
Max. 7.16 2.46 13.03 11.47 71.95 - B7.78 69.05  6:ll 0.32




TABILE 2 2. 14 RESULTS OF BACTERIOLOGICAL QUALITY ANALYSIS
(FROM JANUARY 1 TO DECEMBER 31, 1989)

Location Total No.of No.of Samples Percentage of Avg. Residual :
of Samples  w) VPR <2.2  “Satisfaction Chlorvine mgft

Contral =~ MWSS Tap Water
Labo. from Manila J.OZB 1,026 100.02 0.33
Div. Civy _ . range{0.30-0.43)

MWSS Tap Water

from Othier Cities 688 688 100.0% 0.34
and Municipalities ' O (0.20-0.61)
HWSS Deepwells 735 576 78.4% 0.33
' ' : (0.20-0.40)
Process Manila Tap Water 922 861 93.3% 0,32
Qualicy ’ ) {0.13-0.44)
Unit ) .
Suburbs Tap Water 629 LT 70.7% 0.1%
' ' {0.09-0.85)




TABLE 2.2.15 ONGOING PROJECTS OF MWSS

S LI TER I R P e e e S LT R LTI T

fumsucuss

SOURCE:

1)

2)

FCBD - PCK used in 1991 Budget

(FCBD -Financtal contro] and Budget Department)

{PCK - Project Cost Estipate)

PPD - Engineering Area Projact Cost Estimates for Total Project Costs
{PPD - Planning and Programming Oepartment)

other ‘miscellancous works that
fall outside of ongolng foreign
assisted projects

[ { EXPECTED VOL. |[MPLEMENTATION § TOTAL | SOURCES | PROJECT COMPONENTS ! REMARKS
{  PROJECT  |TO BE IHCREASED}SCHEGULE START/! PROVECT | OF FUND ! i
! | /RECOVEREG | COMPLEFE }  COST |} _ ! !
|AsiamerenagE e SeSRARAR YT LR TN EE SRS NG e RN R D AR AN AE TN RN R M AR R . - [
Ianils tater  |WRM Recovery [ 1083/1991 1P 1832.91 # {CC =P 794.00 H . i~ _Reptuceme'nt of 150 kms. tertfary lcompleted
1Supply 1500 HLD ! ! IAB 5 29.16 M | distribution 1ines 11n 1991
%Sehehﬂitat\m\ l | { { 1- Instatlatfon of 280 public favcets}
iProject I ! ! ! ! 1. Construction of 50 kms, new |
timsep 1) ! H 1 i ! taptiary dist. Tines R
i ! 1 ! ! 1- Construction and vreplacement of |
| t ! | ! | 108,000 hause service connections |
] H } | ! {- Relocation of 12,000 water meters !
frmr e ——— Fmmemmmpm O F-mmmmmm—————— B *"“"“'“;"T ----------------------- Frmrmmman
Kanila Mater |NRW Recovery | 1088/1992 P 1376.52 H |ADB 947-§ 26.40 M |- Replacement of 1,000 kms. tertlary}
" isupply 1265 MO | 1 08P ~P400.00 H | distribution lines '
IRehaMHtetibn i H | IcC =P §9.23 M |- Installation of 285 i}ublic faucets)
rofett 1T 4 ) ] lEquity=P 172.15 H  i- Construction of tevtiacy dist. §
CA{HsRP 1) ! H t H 1 lines ) !
! ¢ t ! ! 1. Construction and veplacement of 1
! ! t H H 3 'B?,IEI water meters H
i H i H H i i
e § NSRRI DI L Femmmmimmane e L LR LR L temsmmmrmna
iBetropolitan |} - tO1985/1992 4P 1,111.30 MK =p509.68 H ¢~ Construction of 260 kms. dist. '
jHanila Water | ! H 1IBRD 2676=% 24.53 M | Tines !
iDistribucion 1} H H H {- Construction of 104,000 house H
iProject (H#OP)| ! i ! ! service connéctions {including !
H H H H H ] intercomnection of 72 sub- H
! ! ] ! H ! divisions) !
e et T S S Frrmemm e o s ma—— Fmwem e rmm e me e . e L
lAngat Hater {Tncrease 1,300 | 198971994 IP 8,400'H  }IBRD 3124=3 40.00 M- Auxillsry Unit Powerhouse |
iSupply LD {Angat i i {ADBI %36 =3 103,30 %1~ 5.1 xws. tunnel ) )
toptimization  IRiv.) H ! JOECF =$ 80.00 Mi- 900 HLD Water Treatment Plant |
Project (ANSOPY] ! ' \Bonds  =P1,300.00 Ki- 16 ms. Aqueduct 1
| ! H ! {cC =p 27,19 Hi- 4 Treated Water Reserveirs H
! H H H tTguity - =P2,121.4% Hi- 11 Puﬁp"ing Stations upprading workj
' ' H ! ! i- 4 Puoping Stations construction |
H H H H H b work . i
i ! H H ! i- 137 kms, primary dist. Tines !
] ! H H } 1- 178 kms. secondary dist. Yines !}
! I ! ! ! {- 350,000 house service connectfions }
i i i t ! 1~ 1a Wesa By-ass Aquedect H
et B Fommmmem e o mee e men L L S L L L e R D L
fLocally funded | - ! P 100 A ‘tocal =P 100 H 1- normal act. including '
{Project i i ! ! ! improvement, axpansion, !
! H ! (annealy) | ! replacement, interconnectlon; and }
H H i H H i
! t i 1 i !
H i H i

Roassuxwsnzand

!
H
!
|
!
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1
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FCLL)

TABLE 2.2.16 PROPOSED PROJECTS OF MWSS

4rosmonmman

I

PROJECY

!

EXPECTED VOL.

wmam "

[IMPLEMENTATION | TOTAL

170 BE IKGREASED }
ISTART/COMPLETE § COST
| (@it )i

SCHEDULE

| PROJECY §

{

!

] ' JRECOVERED

I | H

FEEL LR LT + LITTTTTS

AR1za1 Province |lncrease 43 MLD | - 1991/1998

{Water Supply  |(37-laguna de |}

{Tnprovement ‘Bay }

{Praject 11-Broundwater)

H{RPWSIF) ! i

i { '

i i i

| f i

{ --------------- Frr e e m - L

'Fringe Areas  |Groundwater 1 1989/1983

Mater Supply - :
IProject (FAWSP)] !

| i i

H | !

H ! H

T femmiccemmae e mdn mm i a—————
- {Metro Marila | ! 1990/1992°

|Grotindwater ! - H ’
< i6ev't. Project !

1(MGHDP) i i

| SRR Femmmumimmuan s S RIS S

{Umiray-Angat  }Increase BOO MLDY  F901/1995

ITransbasin :(Umir'ay River) |

tProject (UATP) ! |

H : H |

| i !

| ! |

[ LR fommnmemmemman - R

|Manila South  } T 195171993

Water | H .

IDistribution | !

1Project (MSHDF)1- ;

| - <4

' i !

{ H i

H H !

| F S — E Fomme s em—n

{Manila Hater  {Increase I 199872004 .
“1Supply Praject 1,800 HLO- i

JLTE {MiSe T11) [(Kaliwa River) |

H ) R ' |

} b N

| N H

T '{----.-----_--.--._+ ...............

&95.1

1
i

=wkeoz

wmmassEw

FUND ALLOCATIOR -

Aot lty)
1 {mi1. P)

L.,

k]
1
]

f.C.
{mi1, §)

1
[}
1
i

PROJECT CONPOHENTS

T S T B T R T L T T T e L L LI TP T T T

!

- REMARKS
y
i

T e |

|

i

\

i

i

1 B67.06 | 7.93 |- Intake structura {On-going detailed |

! i {- Water Treatment Plant lengineering |

\ H i~ Pumping Statfion iconstruction '92 1}

! ! f- Reservoir ! H

H H i- Distributicn Pipeline H |

' i t- Qeep Hells ! t

! ! i1- Elevated Tanks ! !

| t te Distribution Tanks H !
........ B Tt Lt Y |
F/s ) 38.00 ! i- Deepwells {constructien  !On-going test wells)
o5 L 19008 { and rehabilitation) jconstruction as |
¢ -} 20451 !~ Pump Statiens _ ipart of F.5. '

| : {- Distribution Network . lConstriction :

' ! {- 40,000 House Service {Aoril ‘9l H

! H ! Connectlons !
-------- Tt T S ettt
F/s 1 14,92 | 2.7 i~ Executton of study on i

! H H 'grounqurater development . !

' ! : !

i | H i
-------- D L T e e T P PP P H
Fis ! 3.506 | 1.27 i- Diversion Dam 1Technical o
n/s } 7.30 | 8.856 !- TunnelfAqueduct tassistance started |
c LB00,00 | 44,73 1- Yatershed Evosion Control H’eb\'ua&'y 1991 '

H i ! feonstruction H

'; I ! 1dune*a3 H

' ! ! H H
........ Py SR SR TR R
11,311.50 1 . 13,42 }- Clean Water. Reservoirs 1On-going detailed

H i ﬁ- Booster Puﬁiping Statfons jenginzering '

i 3 f- 52.8 kms. Primary Dist. H H

s H | Hetwork t !

= . {- 220 kms, Secondary and | !

! ! ! Tertlary Dist. Netwark ! !

H A 1- 99,100 House Service ! !

| i. ! Connections ) H
-------- +--n»n-----+----~---n-*---u------T--—-—-a-n--------#---—------------~--=
I iy t- Latban Dam i0etalled !

1 | 1= Tunpal {enginzer ing for |

' ! {~ Pawor Plant Iraview Construction}

! ' H 1= Trentmeat Plant {deferred’ '

' | i- Treated Water Reservolr .} H

! | - }- Bistribution System 1 i
........ PP + '




TABLE 2.2.16 PROPOSED PROJECTS OF MWSS (cont'd)

FY T TY Y Teeer anan

IEKPEC.TED YOL.  JIMPLEMENTAVION § TOTAL }

FUND ALLOCATEON -

T O T M R A S N NN N AR A RSN I NN e A n WA

H i !
! PROJECT 170 BE INCREASED | = SCHEDULE § PROJECT fovmeemmammmaaa o cwamnnnas | o H ‘REHARKS H
H ¢ /RECOVERED  [START/CGHPLETE | €OST ~ jActiwity]- L.C.. | F.C. | PROJECT COMPONENYTS . } }
b ' i | (mil. )| [ (i1, P) } {mid. ) f i
="nne=u““=+u'=nn-ua=====nn-}ns---..--nnu-z}--==----=+==--=--=4-----“-"1."-“".--+-uu.---.........".u=--=.¢=-===-==-u.;.-“--=E
Hantta {Increase 72 MLD |} 199171935 | 580 1 F/S } 4,58 | 1.28 {--Rehabilitation of Intake - |F.S, to start June |
\Rorth-East {Wawa Rive'r)' H ! I 7 3.00 | 0.47  Structure =2 11991 Construction |
{Hﬁter Supply |} H | Y | 245,00 | 9.2 }- Water Yreatment Plant 1dan. 94 |
\Project i ' H t | i ©t- Treated Water Reservoirs ! |
| (MNEYSP) | ! H | ) { 1- Transmission Main/Aqueduct} !
] ] ! H ! ' ! - Distribution System ' |
H H i i i i H - Hells ! i
! H ! ! ' H | - 43,000 House Service i o
' } ! i 'I i | | Connections ! '
[ E R S [ Fonrmonun Fommmnemeen fmmmmmaae R SR T A, '
tBatara H 1 19911994 | 486.32 ] F/S } 2.60 | 0.86 !- Rehabilitation of Balara |Technical !
iTreatment ' i H HE 175 9.20 } 1.23 ¢ Treatmenf Plant lassistance to start]
1Plant ! - ! ] !¢t 103,300 10.33 ¢ 1Aug. 1991 by JICA !
{Rehabilitation ': H | H H H H {Construction !
\Project (BTPRP)} t H i ! ! | Dec. '93 1
! ! ! H H N 1 ! H H
P S oo e FR—— FI—— TS S st A e e m e ST e min}
ICavite Water ~|Increase 300 MED  1992/1995 | 1,480 ! ! ! {- Water Treatment Plant IF/S Jan '92-Dec. *92|
{Supply Project i{Laguna de Bay) ! ! ! H ! i- Treated Water Reservoir 10/S -Jan '83-Dec '93!
1{cHsP) ) H i H H } {~ Booster Pumping Station }Construction-Jdn'§4;
H 1 ! ! ! ! ! 1- 150 kms Dist. Network iDec ‘04 '
! ' H | ! ! H i~ 75,000 House Service LI '
H H H p ! i H ! Cormectfons A !
! H | i H H } ! i |
D T LT S SO

(PPD - Planning and Programming Oept.)

TABLE 2.2.17
YEAR

15993
1995
1997
2011

PLANNED AUGMENTATION OF WATER SOURCES

PROJECT CAPACITY (m>/day)
AWSOP 129,600
MNEWSP 72,000
UATP 777,600
MWSP TIT 1,900,000
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