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Part I. General

Chapter 1. Introduction

1. Brief History of Manila's Water Supply

" Early Sources: 1878 - 1908

In 1743, Don Francisco Carricdo y Percdo; a retired Caplain-Gcnérdl, bcguéathed 10,300 pesos,
which were all he had, to Manila as the nucleus of a fund for a public water supply to the city.
The donation, with interest, accumulated enough funds so that in 1878 Don Genaro de Palacios y

Guerra began what was called the "Carriedo Waterworks."

Water was taken from the Mariquina River at Santolan and pumped into "El Deposito” {the
rescrvoir) in San Juan, where it flowed by gravity to Manila. This .proj(_:ct was completed in
1882 and was capable of supplying 4,000,000 gallons {15,141 i113)'per 6ay. It is 'gencraily.
conceded that this is one of the first prope.rlyjdesigncd water supply. systems cénstructod in the

“QOrient.
"Montalban System 1909 - i92_4

..In 1898 thc Santolan mtakc capac:ty Was mcreased to about 8, I}OO ,000 ga“ons (30, 282 m) per |
Td"ty Shortly ‘lﬂf:!‘ this augmcntatlon water from this source became pollutcd wﬂh the wastc '_ -
“from sevcral towns located a!ong the banks of thc nvcr abme the pumpmg plant The new =
frcglme dec:ded to oonstruct a gmwty system takmg water from the same nvcr above the town of

Montalban, where the watershed coutd be protccted from con!anunahon Tius pmjcct mcfudmg

lh{: construction of a masonry ‘dam (Wawa Dam} and 24 kilometers of stecl plpc leading to San
Juan, had a maximum capacity of 23 000 000 gallons (87, 620 m’) per day, was starled in 1902
an_d was completed in 1909.

' Fstabhshment of \‘lctropol:tan Water District: 1919

Prlor to the passage of Act No. 2832 in 19I9 creating the Mctropohiau Watcr District (MWD)
Mamlas water supply was administered by the City authorities: Act No: 2832 provided that the

District should comprise all territory within the City of Manila and 14 municipalitics in Rizal



Pravince and made it the daty of the District to “furnish an adequate water supply and sewer

service to the inhabitants thereof ™
Construction of Novaliches Reservoir: 19252 1929

Afer the completion of the Montatban System, Metro Manila experienced its first water shortage
during unuswally dry scason of 1912, It was nceessary that year and during subsequent dry

scasons, until the conipletion of the Novaliches Reservoir in 1929, to augment the supply from

the gravily systcin by opcrating the old puniping plant at Santolan for from scveral weeks to (wo _

months cach ycar. The combined Supbly fiom these sources praved inad_cquqtc to moet
requircments, quantitatively and qualitatively. The limited supply of contaminated water during
the hot scason, or at the time of maxtmum demand, was not only a serious inconvenience to
residents but nocessitated that they either boil the tab water or purchase wéter from aﬁcsian
wells for drinking purposes. Thus, the Novatiches reservoir was planned, and was constructed
from March 1925 to Junc 1929. “The reservoir initially had a capacity of 9 billion galtons

- {34,068,000 m°),’ but afterwards, in 1960, its capacity was increased to 12 bil_lioii gatlons
| _ '(45,420,000.ma) by raising up thé elevation of the dam and the crest of spillway by 0.5 m.

-Angat-Novaliches System and Balara Filter Plant : 1924 - 1944 .

‘The Angat River was conceived as a major source for Manila early in 1903, But the initial

development of the Angat was done only during the, 1920s, Investigations 'wérc made of possible

sources of supply e\ctend!ug over a p\,nod of about five yn,ars untit its wa dccidcd in' ‘1924 to ;

draw watcr from the Angat chr This systcm compnscs swcra} major oomponcnts most of

them were consmtctcd durmg lhe penod of the latter half of 1930s, as follows
. thc lpd Dam (Ofd Ipo Dam) and ln.takc'(Nov. 1935 - Déc. 193 8)“
. the Ipo-Bicti Tunmel (Tunnel No. 1, Mar. 1927 - 1931)
. the Bi},n-Novaiiches }\@uéduc.l (BNAQ-1, May 1936 - Mar. 1939) |
° the Novaliclﬁcé-Balarﬁ Aq_'ucﬁ“et (L_B}\QJ, coﬁﬁi!éiod in ]:929)

» lhé Balara Treatment Plant (Filter Plant No. 1, completed in early 1935)



o the 1" Balara-San Juan Aqueduct (Tunnet 2.5 km and Siphon 3.4 km, 1929)
+ the 40-ML Covered Rescivoir i San Juan (complctod in 1933)

Together with the proviously completed Novaliches Reservoir, the Angat-Novaliches System
augmented the supply capacity to 50,000,000 gallons (189,265 ') por day. At that time, it was
* thought that the completion of the Angat-Novaliches System assured an ample water supply for -
Manila and its environs for at least 60 years and justified the abandonment of the obsolcte
Montalban syslem as a source of su'pp'ly.' Since then, the Angat source has been the backbone of

the preseat day system.
Post-World War 11 : 1945 - 1964

The post-war period sav& $OIME improvmucﬁts in the Angat-Novaliches System. More aqueducts
were constructed, the Balara Trcatmcnt Plant was increased in capacity, more storage reservoirs
- were constructed in San Juan, and additional distribution mains were laid.’ One additional minor
~ supply was tapped, the Alat River, wherc a small diversion dam was ébnstruc_tcd {completed in ‘
1962) to deliver the Alat flow i_luo the Novaliches Reservoir [hroug;h AI_at_Dam—Sapan Kawayan
Agueduct (completed in 1960). During this time the population of the MWSS service arca rose
from 913,000 in 1939 to 1.6 million in j1943 and 2.5 million in 196(}. N |

N sugmﬁcant gvent during the peraod was the crcanon in 1955 of lhc National Watcrworks and

Scwcrage Aulhortt}, (NAWA‘SA or NWSA) w!nch cﬂ'ccled a ccntral:zcd and consoltdatcd o

control and snpcmsmn of all watenw orks and sew cragc systcm in the country
: '

in 1962 lhe. NWSA concludg,d an agru:mcnt wuh lhc Nauonal Pomr Corporatlon (NPC) to :

mcludc a water supply componmt 1o the' conslruc![on of Ihc Angat Multi-Purpose Dam 1hc -

NWSA's financial contribution at the time ensvred water nghts to a regulated discharge of 22

m¥/s from the dam which was completed in 1968.
* Interim Program: 1964 - 1971

" In 1964, the lnlcrna[mnal Bank for Reconstraction and Dcwlcpmcnt (lBRD] funded the forcrgn

portion of a $20 2 million interim nnprovemcnt program,

1-3-



“the Interim Program, which dominated the Manila water supply picture in the 1960s and which
was substantially completed by 1970, made significant increases in the system capacity. The
Interim Program was designed to increase the capacity of the water system from 728,134 m*/d
{195 MGD) to 1,495,200 m*/day (395 MGD). A ncw, larger tunnel (Tunnel No. 2) was driven
from Ipo to Bicti, a third Bicti-Novaliches aqueduct was constructed and treatment units were
added at Balara. In the distribution system, a number of pump stations were built, many with
associated ground storage reservoirs. However, the project did not include any substémt:_iai '

addition to the reticulation system and by the early 1970s, shortages began to be felt.
Establishment of MWSS: 1971

As the development of the NCR as well as nuclear towns and cities throughout the country had
remarkably progressed during the later 1960s, the rcst'ruc{uring of water supply adiinistralion
canig into the subject in order to !l‘l(‘»ﬁt:lhc needs of the times. On June 19, 1971, lhercforc; the
"Act Creating the Metropolitan Waterworks and Sewerage System and Dissolving the National
Wateriwvorks and Scwerage Authority and for Other Purposes” was enacted by the Scnate ahd_

. - House of Representatives.

Tiuoth enactment of this Act, the NWSA was abolished and replaced with three specialized
agencies: MWSS wou.ld_take responsibi!ily over Metro Manila and its Wniigiious arcés, the
Local Water Utilities ;A;dminist'raticm (LW_UA)‘_ would handie cities and 111(1;ﬁcipalifics with
populations o}" 20,00:0_ :br:mom, aﬁd Fhe Ruiral \Vétcr)x'orks De_:vclo;:niciit Corporation (RWDC)
which Ew;oulldi be fcbnoc;_nd_d with the _l"ur'a_ll pj_oplul‘ation and the smaller [’:-r('winc;iai furbah.: :

'c,o:mnumi;tics. o
1971-1994

In sucéccdi'ng years, further increases in-the system capacily were cffected through the
construction of additional facilitics including the Bicii-Novaliches Aqueduct No. 4 (BNAQ-4,

!983), the La Mesa Treatnient Plant and thc:lrt‘atmé.nt units at Balara and .écvcr'al pumpipg

stations. Among them, the La Mesa - 'Bagbag :Systcm: sheuld be mentioned specially.’ ltl .

completed its ‘construction in’ 1983, and the total capacity of treatment was raised up to :

© 3,100,000 n*/d with Balara WTP.

I-4



During the period from 1989 to 1993, another expansion project was excecuted under the Angat
Whater Supply Optimization Project (AWSOP).  This project was intcn.dc.d as further
augmentation of supply capacity of MWSS to 15 rﬁ’ls (1,300,000 m*d} by “optimized
utilization” of the Angat Rescrvoir. Under this project, the 5™ auxiliary turbine at the Angat
Power Plant, arother Ipo-Bicti Tunnel (No. 3), the Bicti-Novaliches Aqueduct No. 5 (BNAQ-5)
and the 2nd La Mesa Treatment Plant LP-2 {900,000 m’/dy capacity) werc conslméted. Under
some unavoidable citcumstances however, the distribution facilitics have not been oomplctcd yet.

Duc to the completion of LP-2, the total capacity of treatment was raised up to 4,000,000 m*/d.
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Part 1. .General
- Chapter 3.' Project Framework
2. Urban Devc!opmcnt Background Data

k (l} Prcscnt Populatlon of the Study Arca . .

Thc 1690 census placcd the tolal populahon of the Study Arca at 9. 4 m\Illon and was
* distributed as s follows:: NCR (sm cities and eleven tovms) with 7.9 ll‘ll"lO!‘l while Cavite (one cnty
and five towns) and Rizal Province {fourtcen lowns) ‘witha popu]atmn of 457,000 and 983,000,

respectively (sce Table 2.1).

Growing at 3.27% annually since 1980, the Study Arca has ingreased by 2.6 million people and
Eby about 0.5 miltion househotds The average sizc of houscho!ds declinéd from 5.4 to, 5.0 durmg '

the last ten years.

! i'ﬂw NCR is increasing annuaily by about 202,000 pcople or 2.98% within thc same pcrlod and. _
iscu rrently estimated at 9.0 million {1995). “The locaht:cs w:th the Iughcst rates bct\\cen 1980 to
1990 are: Las Picas (8.09%), Munlmlupa-(?.S’i%), l_"agmg (7.11%), Caloocan (5.02%) and
_ Valenzucla (4.83%). Cavite {one éily and five ﬁumicipaliﬁcs) and Rizal province are increasing |
by about 13,300 and 42,200 pcbpic or 3.49% and 5.87%, respectively, within the same period.
The population of Cavite ém& Rizal in 1993, are estiiiated at 537 thousand and 1.2 miltion,
respectively. The localmes w1th the h:ghcst growth rates bctmcn 1980 and 1990 are Bacoor
(5.86%) and Imus (4. 54%) in Cavite, and Antipolo (11 82%) Cainta (7. 9‘5%) Angono (5.67%)
and Rodriguez (4.83%) in Rizal Province.

(2) Ovcrview'of Population Growth

o Dunng the pcnod 1970 1990 thc total populauon of the Study An,a had increased by almost 2.1

- tines and amountod to 9.4 million in 1990 A rcmarkablc increase of nearly 2.3 million was
n,oordcd in the decade of 19?0 1980 but it maght be noticeable that the popu!auon gromh ratc.
| had a!ready shown a tendcncy to deeling:! fmm 4.64% in the 1970 1975 penod {0 3.23% dunng
1985-1990. Itis clear that the popu!at[on grow th of the NCR had a radloal pallcm This pomt



Table 2.1 Population Distribution by City/Municipality by Selected Year

Ne. iyt 130 1978 1980 1938 1533 Growth Rate (%)
Munbclpatity 197570 | 198078 | tossse | 199085
NCR 1966695 4970006 5,925,584 6242194 iugw| 16 1.58 322 274
1| Manita 1320788 | 14m018 1630485 1,765.907 160120 2.4 197 1.69 -1
2| Pasay 206,283 154999 287,770 131,850 %8366] 40 245 .| 289 21l
3| Quezen 154452 956,564 1,165,865 137792 1,669,776 | 487 0y | a0 192
4 | catoxcan TH45) 397,20 467816 543,202 63415 | 7.67 133 104 1.04
s | Mandaluyong 149,407 182,267 203,366 21,813 248193 | 406 142 263 569
6 | Tlas¥inas 45,792 21,610 136,514 20070 292,101 | 1328 10.84 876 741 -
7 Mkati 264908 114,448 36 425,367 453120} - 477 219 349 147
g | Mataton 141,514 174,878 191,001 220,197 280027 [ - 432 1.78 259 492
9 | Masikina 113400 168,453 211,613 259,806 30227} &A 467 119 361
10| Muntinlupa 65057 94,563 136,679 183,693 RA1LE LT 1.65 609 267
11| Navotas 83,245 97,098 126,145 147,364 187479} 313 537 LNT 4.9}
12| Paranaque 97,214 158974 208,552 266,140 g6 | 101 558 504 293
13{ Pasig 156,492 200,915 - 268,570 LER DY wren| 605 5.0% 451 350
15] Pateros 25,463 022t 40288 48,146 s1400| s20 418 L 124
i15] Sanjuan 104,559 122492 130.068 142,443 126854 322 121 1.3} 219
16| Taguig 55,257 93,702 S EIREY 166,308 266631 593 12.72 439 9.950
17} Valknnkh - 98,458 150,605 " 212,363 290,550 uon1| 'ET 7.1 647 a
CAVITE 220682 261,926 31431 382,778 . 457000 34 189 715 323
1| Cavite City . IS 82,45 81,606 96633 aien| 1n 123 1.97 166
2 | Dacoor 48,440 62,225 90,364 116,783 159688 | sae 7275 | 52 645
2| tmes 43,686 " 4%,366 59,103 7440 0as| 214 4.01 g | osn
& | Kawit BT 3131 3968 47,250 17255 252 209 392 on
5 | Noveleta 10,560 12,141 S 60 17120 wi09| 28 | 335 BEX ] 158
61 Rosario s 28,725 33,31 40,543 454051 3 | 301 401 229
RIZAL 30721 Sasae2| - sssan 673,066 982910} 616 6.05 392 | 187
1 | Angono 12337 17514 26,511 32864 w6014] 270 | 887 50y ] e
2| Antpote 26,508 40,044 | 68,912 93,242 ‘210568 908 | .1097 ‘623 1| 1270
3 | Baras C1166 RY?) 11,196 13321 g0 620 ] 285 151 185,
4 | - Binargonan 51.296 §1.215 BOSE0 91,658 renssy | xsr | s 300 | 633
5| Canta: 20,714 36911 59.028 82749 12683 122 | :9m. 699 | 892
6 | Cardoma . 16,550 21,266 $ 24,503 7m 0962| 473 287 20 | am
1| knadan X 1T 9276 1,045 13,667 e8| 2n C 549 273 | s
8 | Moreng 18,970 21,058 20,858 26,295 mes| 2 337 L3 4n
9 | il 15,052 12,985 nm 2587 nin| 4rs ER T 297 408
10| Rodiguez 20,882 LN 11 852 49856 st} s | 607 156 61
1| sinMaro 29,183 28,955 $1910 61,381 RERIT] BT X 341 6.0
12| Taniy 233407 K] 10443 12,12 Tse40]i 751 a1 35 293
13| Taytay 46,117 S82714 1528 26,507 11403 452 5.27 281 538
B4 | Terésa 9,161 TALIN 1478 16.005 0615|138 193 ieo | -s2
TOTAL 4,501,622 565012 6.805.620 $,005.035 9asas2| 461 | a7s 230 [R3]

© Sourée - Nationat Statistics Office (NSO)
Growth cates arranged by e Stody Team
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can be traced by a closer look at the highest average annual growth rate of cach city/municipality

 all through the census periods.

Figures 2.1 and 2.2 show the population growths of the country and the Study Arca through the

census periods.

Figure 2.1 Figure 2.2
Phitippinc Population Growth Study Area Popu?auon Growth
70 ' 2000 =R —
Tt — - 9 soog -e-Rxd
.2 50 1. _fr,? . § 1000 H{—e=—Cavlel
; / o 6000 , —
T @ B ™ £ 5000
% k"] — o] g 4000
000
| 3 ' 3 4
- g 1000 s s
0 — < oL premgmengEmme—y
g & & & 5 ¢ ¢ 8 &
Canivs Yoot S Consus Yoot

’Thc Nallonal Capltal chlon remains as a growth center and the on- gomg population growth has
‘already been beyond the boundary of thc NCR to the contiguous prownws of Cavite, Rizal and

Bulacan.

‘Problems rclated to rapld urbanization such as congestion and an acufe housmg shortage may :

have oontrlbutcd to the splllovcr of some residents of Metro Mamla towards neighbonng-

- provmccs ‘

(3) - Houscliold and Population Density

Occupyin!g 0.7% éf fhe national land, the household and population density of the Study Arca
(1990), weic estimated at 1.85 miltion and 4,400 pcrsonélsq.ni' The country’s population

~ density was placed at 202 pcrsonsr‘sq.m.

The populahon densnly of the Study Area is distributed as follows: 13 000 pcraonfsq km. in lhc :

NCR, 2 500 perSOnfsq km. i Cavite, and only 700 pcrson/sq km. in R}Zﬁl Th\, ﬁvp mosl :
congested areas per square kilometer are Manila (4l, 600) Pateros (2? 300), Makati (24 600) |
Mandatuyong (22,200) and Pasay (20,900) all located in the National Capilal chion The five

£-3



Table 2.2 Study Arca Poputation, Houschold, Density (1990)

Cityf Lang Area (Ha) Densily (persthay | Peison/:
No. Mundcipality NSO Study Team | Population | Houschold NSO Study Team | Household
KCR £3.600 61240 1948392 1562538 125 130 5.1
1| Manta 3,830 3850 1,601,234 308,509 418 416 5.2
2 | Pasay 1,390 1.760 368,366 73,846 265 209 $.0
3 | Quezen 16,620 16660 1,669,776 332,283 100 el  so0
4 | Caloocan 5,580 $.580 763,415 151132 137 137 s
s Mandaluyong 2,600 1,120 248,143 49,774 95| 2 5.0
& | LasPinas 4.150 3210] 291,102 51,670 72| 9l 52
7 | Makad 2,990 1,840 453170 39,295 152 246 5.
§ | Malabon 2,340 1,740 | 230,027 58,367 © 120 161 .48
9 | Marikina 3,890 2,280 310,227 60,088 50 136 5.2
10 Muntinfopa 4,670 3570 278411 53,449 60| Fii] 5.2
11 | Navotas 260 |- L100 187479 38,995 721 170 4.8
12 | Paranaque 3,830 4,020 308,236 61,128 - 80 mn 5.0
13 { Pasig _ 1,300 3,160 397,679 71,642 306 126 5.1
14 | Pateros 1,040 185 51,409 9.808 49 218 52
15 | Santuan _ 1,040 620 126854 - 24356 122 205 5.2
16 | Taguig o a3 4,518 266,631 §3,153 T 58 50
17 | Vakozxh ] 400 4,480 40227 |0 69643 n - 76 4.9
o |Reclaimed Land : ‘I.067
CAVITE Cooagsn |l 1sga| 457,020 N3 25 25 5.0
i | CaviteCity CoL183| 0 620 91.641{ 19040 Sl 148 = 4% . : %
3 | Bacoor o 5,240 5240 | © 159.6851 ¢ 130928 30 C 30| 0 52 o
1] imus’ : 9,701 N 92428 18648 9 9| 49
c 4| Kawit ' Poras0] . 1750 47,755 " 9,767 ' S N I R
-5 | Noweleta : 541 -390 20409 4012 - 38 -~ 182 s
6 | Rosario _ 'S67] 0 9H 45405 | - 9001 | 80 49| - 50
RiZaL . ¢ | ¢ 130383 ¢ 13044 982940 - s92| . - 8 Il s
1| Angono - ; 2,600 ta200| 0 46014 8ot 18 21 5.1
2 | Antipolo 30610 730610 210,588 40,852 1 7 5.2
1 | Baras’ 2340 2340 16,850 3,163 7 1| 53
4 | Binangonan 7,210 . 1270 127,561 24378 18 18| = 52
S | Caima : L1019 2,150 126 339 24,715 124 58 5.1
6 | Cardoma 0 3,120 32962 6264 - 11 S B 5.3
1| Jala-hla ' 4,930 04930 (16318 3035 | 3 3 7 os4
"8 | Morong - o oo aTed) . 3760 32,165 6255 9 9l 51
9] Pitilla L1390 P390 0 321 6,131 1 T4 5.3
10 | Rodriguez S 31,280 31,280 - 67074 - 12898 2 2 5.3
1 | SanMateo : 6490 16,490 823100 16019 13 13| " sa
a2 | Femay ¢ S 24340 24340 58410 11089 2 2 3.
13 | Tayiay 33| - 3381|1240 21,881 T3 33 s
14 | Tereta j C1EeD| 1860 20645 3918 S | s
TOTAL : 212553 201,005 | 9388,352] 1850646 44 44 5.1

Source : National Statisties Office (N3O)
SAPQP XLS BI167RS
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Figure 2.3 Population Density (1980 & 1990
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least densely populated arcas are found in the municipaliﬁcs of Rizal: Rodriguez (200), Tanay
(200), Jala-Yala (300), Antipbto (700) and Baras (700). Houschold, population densily and
density distribution (1980 and 1990) by cities/ municipalities are shown in Table 2.2 and Figure
2.3, respectively.

(4)  Major Proposed Transport Projects

The expressway will provide a higher type of (ranspoit facility within the NCR and towards the
province of Cavitc with the construction of C-5 and thd Manila-Cévitc EXDICSSWAYS, and
improve the accessibility of the Ninoy Aquino Intemational Airport from the Coastal Road and
" South Luzon Expressway. The Manila-Cavite éxpressway will help alleviate the traflic
congeslion on the major but narrow roads within its zone of influence and at the same time play
an imporiant fole in promoting cconomic development in the arca as it will provide a direct

-~ linkage betwoen Manila and the Export Processing Zone in Cavite (CEPZ). -

- Manila-Cavite and C-5 expressway prbjects and other relevant transport projccts're_garded as onc

~ofthe pie-condilions for cxi;rcssway network plarning are shoiwi in Table 2.3 and Figure 2.4.

The Marikina-Infania Road (on-going) is envisaged to scrve as an alternative to the oxisting
route from Metro Manita to Famy and further to Infanta via the Marikina-Famy-Infanta Road.

Its Emprovcmenu‘cons!ruction will provide betler access and movement of goods and services to 9

‘nmmmpahtte.s covcnng a total populahon of 6?0 ;000. The prOJect road Wlll lnvusc largc fracts
of agncultural lands plamcd to palay corn, coconul md othcr crops [ts cons!ruct:on is c\cpccted
to cnhance the de\clopmcnt of the agncullural for:,stry, ﬁshcry, and mmmg potcntaals of Quczon ;

'Provmce it is also intended to hasten the soc:tai coonormc and pohucal mtcgrahon of (hc .

undcve!opcd castern section of Quezon Provmcc mth Metro Manila. ~ The pro_;cct road is
likewise considered as a major infrastructure support to the on:going and proposed development
~ plans and programs in Quezon Province as embodied in the: CALABARZON Industrial

| Corridos.
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Table 2.3 Planned Road Projects

Length Implementation
] Projects {Kny) Schedule
1. METRO MANILA SKYWAY
1. Construction of elevated expressway aleng Alabang to | 18.06 1994-1997
Duendia Avenue to Quirine Avenue Section expressway
along Alabang to Buendia Avenue to Quirino
2. Quirino Avenue to Aranela Avenue
3. Aranela Avenue to A. Bonifacio Avenue 344 | 1997-1998
4, A. Benifacio Averue to North Avenue Expressway 504" 1998-19%2
. . . 3.90 1996-1997
1. MANILA-CAVIIE AND C-5 EXPRESSWAY _
1. Manila-Cavite Expressway 6.00 1996-1997
2. Operation of R-1 Toll Expressway 6.60 Under constr. by PEA -
3. C-5 Expressway from R1 o R3 9.54 1995-1997
1. METRO MANILA EXPRESSWAY
RADIAL ROAD (ROUTE-4)
Construction of elevated expressway running along the
river bank of C-3 to C-3 and later {0 be extended to C-6 7.22
1V. METRO MANILA EXPRESSWAY (ROUTE-5)
Construction of elevated double-deck type structure along
Outigas Avenue from C-5 to C-6 _ 530
V. METRO MANI.A EXPRESSWAY (ROUTE-7)
Construction of clevated expressway along Quezon Avenue .
then at ground level along Commonwealth Avenue to _
Batasang Pambansa 12.20
VL. TO THE NORTH .
Construction of C-5 from U.P. to Lelre 19.74 1995-1998
Vil. TO THE BAST . ' ' }
| Construction/improvement of Marikina-Infanta Road 101.40 On-going

2.1 Curreat Lén(l Use

(1) Classification of Land Use.

The Jand arca’ figwres arc summarized in Table 2.4 and the land use distribution is shown in

"able 2.5,
- _ . Table 2.4 Summary of Curvent Land Use
Built-up | Recreation, _ - Percentage

Region Areca Park, Sports, | Agricult. | Forest | Wetland, | Totat Over Total

' - Open Space ] | Others . | - | Land Area
NCR- 33,032 8,600 05,923 1.7H £ 5,014 | 61,240 © 2902
Cavite © 2,640 0343 11,027 - 13,520 . 1,091 18,621 - 882
Rizal 5962 | 1313 | 26,195 | 96,407 | 1,267 | 131,144 6215, | -
Total 42534 | 10256 | 43,145 | 107,698 | 7,372 | 211,005 |  100.00 |
Percentage : , : i

Over Total 23.16 486 20,45 51.04 3.49 100.00

| Land Area | ‘
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As shown in the tables, built-up arcas were classified into residential, commercial, institutional
and industrial use. The land use itcms commion to the public and government facilitics such as
governmcnt buildings, educational, cultural, health, welfare, religious, ccmietery, military camps,

cte., were classified as institutional.

The cxisﬁng general fand use pattern in the Study Area shows the prcdoniinancc'of forest. Forcst
area which includes forest, bushes and grassland, conslitutes about 31% of _thé total land located
mostly in the province of Rizal (Rod'rigucz,:Antipolo, Tanay, Pillila, etc.). Agricﬁ[tural land
covers farm arcas comprising 20.4% is the sccond largest area, while the aggregate arca of
recreational/park/sport/open space, and wetland/others rcprcsént 4.9% and 3.5% respectively of

the total. Built-up areas (residcntial/commercial/industrialﬁnsti[ulional) cover 20.2%, and these

arc situated mostly in the NCR (79.7%), Cavite (6.2%) and ﬁcslem part of Rizal province

(14. ]%) 57.3% of the existing urban land is uscd for residential purposes while a larger number

“of land are vacant Iots owned by private individuals speculating on the ever increasing prices of

.real estate.  Open spacc consaSlmg of vacant arca w:thm the built up arca and unoccupled

subdivisions which is mmed mosily’ wth giasstand covers 12.4% i in the ‘\ICR i 6% in Cavite

~and 1.0% in Rizal. The wetland category, consisting of water related lands (marine poncl salt

 bed, swamp, marsh, udﬂ flat mud and sand) is conoen:ratcdmamly in Navotds, Malabon

Parailaque, Las Pifias and Taguig (NCR) Taytay (Rizal), and Cawtc Cily, Baooor Kamt and .

_Novclcta (Cavite), and covers 1. 9% of thc total land area. Others uh:ch includes water surface

(Iakc river and undcﬁncd use) use coasutulcs about 1.6% of lhc total land area.

The current Fand use map is’ shown in hgun, 2 5 rwlassnﬁeci mto 6 catcgorlcs bullt-up or |
%ldynual arca (dmdcd 1nto 3 sub- categoncs hlgh mlddlc and low density), industrial,

agricultural, forest, open space and wetland, for the purpose of the water supply study.

' (2) " Land Use Trends

" The inner morphology of cities and mumclpalmcs in the Sludy Arca is ina r!.cd wnth a 1and use |

trend that is rcspOnswc to the economic, social and pohtlcal chmatc of the colmtry The late

1980°s and the start of the 1990°s indicated a fand use teend markod by the following;

o Increased densily and size of squatter housing areas in city centers

+  Development of medium-scale residential subdivisions for upper-middle income markets
even to the periphery (Caloocan South, Quezon City, Muntinlupa in the NCR, and

1-15



¢ Cainta, Antipolojin Rizal), while low-cost housing have moved to provinees outside
;- Moctro Manila, such as Cavite, Rizal, Laguna and Bulacan

s The growth of big commercial centers along the EDSA spine and high intensity
commercial activities along the major transport routes in the periphery of Metro Manila

»  Development of the urban arca with high density housing
“s Location of new and relocation of cxisting. industries at cheaper ‘sites to the north

(Bulacan), cast (Rizal) and south (Cavite, Laguna, clc.).

Existing land vse is iiiustr'alg;d as shown in Figﬁrc 2.5 ;and'dcscribcd bricﬂy as follows:
a)’ Residential Use

Comparable to most dense ahd matuse urban areas, the ﬁmin use of land in thé Study Area is for
n,s:dcnhai pUIposcs, e‘ccept the norihcastcm part of Rizal provmcc which is devoted to
watcrshcd and preservation area. Remdemial use acc0unts for 14 3% of the total land : arca, and
. 38% of the NCR laid {excluding the reclaimed a}rea), these include the approxlmately.BOO

hectares occupied by slumi and squatier communities.
b) Com_mercial Use

Land uhlmed for commercial uses compriss 1.5% of the Study Arca and 4. 9% of the total NCR
_ 1and The old commercial districts of the City of Manila, mamly concentrated in Enmita/Malate,
' Dmsona, Santa sz, Binondo, and Tondo have lost their premicrship.  Theif vitality is still
“strongly supp'orbtcc:l by the mass markct! but _bccausic of age, rcpewing the arca to regain its prinic

“posilion is necessary.

“The huge population and the congested traffic conditions of Manila were factors which initiated
the dispersal of oonunerciél areas in the 1970's. New commercial activities developed outside
" the original center. These occureed in and around new regional ﬁbdcs, first in Cubao and the
Balintawak Area in Quezon City, at Makati and at Greenhills in San Juan. _Nc\v fast-paced
;dc\*elopnqcnts are seen at the “intersections of Noﬁh Avgcmllc, Ortigas Avem:le, and Shaw
'_B01aiax;ard with EDSA and ._lhe Ortigas Center in Pfasig Colmmerc_ial'ar-cas in Cavite and .Ri.za:l

provinces have been developed alorig the major transport routes.
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¢) Industrial Use

The major areas where industrial facilities are concentrated include the following: along Mac
Arthur Highway, Balintawak, North Expressv.'.’anyagbaguin' Road, along Pasig River (from
Manila Bay to EDSA), along Marikina River (from Pasig River to Aurora Bivd.), Mankina’
{north area), EDSA/South Superhighway, along South Superhighway (l‘ronﬁ Sucat to Alabang)
and along Ortigas Avenue Extension (from Pasig to Taytay).

d) Institutional Use

* Two percent of the total land is occupicd by institutional facilitics, mostly located in the NCR

(7% of NCR total arca). Over the yeéars cducational institutions, health centers, cultural
facilitics and military institution were dispersed throughout the Metropolitan Manila Area. The
government's policy of decentralization and the lack of govérnmcnt—owncd facilities in the area

hastened this trend.

" ¢) Opcn ‘Spaces

" Although existing land use allocation studies list 12 4% of the NCR as an open space, thcsé
i includc vacant lands at the pcnphery which are e.ssent:ally uns»mccd and undeveloped lands.
i Exammatlon on thc available data and ficld ‘survey, shows that the unoccup;ed subdmsmn

.‘ reprcscnt about 23% of the total rcadcntnailopcn area land and 4. 3% of lhc total Iand

: Thc pn,scnt lrmd of lhe Study Arca mdloates a wmmuous mcrt,asc of ihe mban area mvol\nng E
: 'nholc the unoccupicd subdmsmns agncultural and grassland arcas, espccaally in Qucz.on Clly,

' P'irmlaquc Las Pmas Munlm!upa in NCR, Bacoor and Imus in Cavite, and Antipolo, T'\yl'iy

and Angono in Rizal.

' Furthcrmorc as a result of lhe widespread salc and conversion of farm hnds into housmg and

_industrial purposes many agricultural arcas Wlﬂ decreasc With high Iand pnoes spa\med by the

massive nrbanization, it is incvitable that thc farmers would rather scll their l'mds to real cslatc
de.vclopcrs or they themselves would convcrt these Iands into’ resulcnt!al oommcrcml or

industrial sites.



2,2 Regional Development Framework

The formulation of the regional plan for the National Capital Region and Region IV are vested in
the Mctropolitan Manila Authority and the PPDCO of Cavite and Rizal respectively.
" Recognized by major agencies, the Regional Development Plan for Metro Manila issucs the
relevant poficics. Covering all the six cities and the 1T municipalities, programs and projects arc
idcntiﬁ:cd to achieve the goals and objectives. Specificatly, medium-rangc plans which are for a

period of five years, and the physical growth strategy are formulated for the folowing:

Mediuim- Range Plan’
Economic sector. Plans are directed to the
informal  sector, industry, trade and
commerce, tourism and ¢mployment,
Social sector. Plans and programs are
geared towards improvement in housing,

livelihood, health, nutrition and “family

planning, social welfare, education, labor
and manpower, enwronmenta] managcment
and peace and order. _

" Physical developmcnt. The programs are
mainly infrastructure related and - cover
transport,  traffic - engincering  and
management, water -supply and sewcrage,
flood comtrol . and drainagc,
communications and cicrgy.

Devclopment sirategics are gcarcd lowards

providing the pcr‘:peclwe for long-term -
Eﬂorls an, clircctod to -the

planning.
following goals:’

Alleviation of poverty, -

Generation of productive cmplowwnt
Creation of desirablé eavironnient,
Enhancement in the delivery of urban
services, and - :

Strengthcnmg the mstlluuonal capablhty

¢
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Physical Growth Strategy
Proservation  arcas © (where  urban
development  must  not  be  allowed):
Novaliches and Marikina  watcrsheds,
Navotas, and in portions of municipalitics
along the Laguna Lake arca,

Urban consolidation zones (where planned
development should be pursued, less

- pollutive industrics may be allowed):

outside the boarders of Muntinlupa, Las

Pifias, Pateros, Taguig, Caloocan {North)
 and Valenzucia. a
“Main built-up areas, include pomons of

Manila, Pasay, Quezon City, Caloocan,

San  Juan, Mandaluyong and Makall
- requite the following:

. Does not’ allow for thic cxpam:on of

facilitics for hlghcr cducal:on

*  Bang both new and cxp’msron of heavy

‘- mdusmes

. !"ncouragcs the = rehabilitation - of

blighted arcas, and the upgrade of
: urban services,

* Requires for the implementation of the
idle land tax, land use planuing and
update of zoning ordinance and the
closure of open dumpsites..

In Lagona Lake areas, required arc the

regulation of pollution control and coastal
‘preservation which is towards: preparing
the lake as source of water for Meciro
Manila. ' '



2.3 Urban Development
(l) Urbanization Trend

Population and its disteibution largely determine the extent of urbanization, thus a close Jook into

population trends in the Study Area from 1970 to 1990 was undertaken in th previous Section.

Annual growth ratcs of Mctro Manila decreased from 4.61% to 2.74% whilc outside the NCR

" {Cavite and Rizal) increased from 4.86% to 6.3%. " As regards to density, the NCR is the most
Y,

densely populated area; however, the growth of the inner core (inside EDSA) is declining, while
the outer arca of the metropolis, presently, with a moderate densily is incrcaéing rapidly due to

the availability of low-priécd land.

Another factor to consider in urbanization is the land use. Bascd on the exisling land use and

previous studies, the past trend of urbanization is described as follows:

s  Urbanization extends not only ta the entire Mctro Manila.a_reé:% but outside Metro Manila
as well, such qs Mcyca\i.yan {north}, Cainta and Antipold {cast) and Alabang, Imus, San

"Pedro (south).

j + Population has been spi'cading lowards the ouler arcas rapidly, while it has started to

_'_decrcé.sc in the inner arcas.

e :;Fmploymcn! in many of the. mncr areas, cwzccpt SORIe major growlh ccntcrs has been
gdc/clmmg logclhcr with populahon Strong conccntratron is ohscrwd in arcas along '

| ';EDSA

i

‘e _'(,ommcrcml Iand use spread mosily to the south and mst in proportion to urb'mlzat:on
During the last 15 years, big commercial c,omplcxzcs (cspccn!ly along FDSA) weie

“constructed.

e Most of the industrial dcvclopincnl. occurred in the mid- 1980's as a rcsu]'t of MMA's fand
use polmcs and the rap:d dlSlI‘tblll[Ol] of populauon leavmg o more roont for fiirther -

dwc!opmcnls in the NCR.
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(2)  Urban Structure

The development of Metro Manila can be traced from the center of the City of Manila. As the

years passed, Manila evolved into a major urban center.  Other urban centess that have been

developed through the j'ears include Cubao, Makati and Ortigas.

Metro Manila's preseat popilation of 8 mullion has carricd the rapid growth of urbanization

beyond EDSA. Aceas such as Novaliches, Marikina, Pasig and Alabang are growing as major

suburban centers. In the 1980%, the pressure of urbanization was put aside Mctro Manila, such

that a strong link was established with the following areas: Meycauyan, Antipolo and Cavite.

. Therefore, the prest’mi urban structure of Metro Manila and the Study Area may be described as

a radial-satellite péttem, with the City of Manila, Makati and Cubao/Ortigas in the cenfer, as

_ represented in Figuse 2.6 and outlined below.

As commonly observed in large

“urban areas which are only served by -

roads, the growth of a strong urban

center is limitcd due to constrained

_accessibilities. * In the casc of Metro

‘Manila,” the * traditional  Central
Businéss District (CBD) in Manila
scemis to h:mfe reached more or Ie_;sé
its saturat:ioﬁ _ie'v;-.i 'aroupd 1980,
while :olhcr_ sub‘-1nr5an centers have
grown rajaidly_, : ¢specially  along
EDSA which has lérg’e transport
capacity.- "EspCCially, some’ urban
centers de\.*eloﬁed ‘at thé “strong
'irﬂi:(iali;.'c of the private sector such as
Makali, Origas, * Cubao,  cic,,
contribute to the development of an
adequate hierarchical urban system

- preatly,

Mepmay s

faa Mg shig =t

- .
< DamAnGpebr
KapayfAn g

!Agc nd

LWhan Centa
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Figute 2.6 Present Urban Stricture
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(WHAe Moz Baaital
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Along with major transport corridors, suburban centers have further developed and linked with

~ those in Metro ‘Manila.  As the acteal urban areas of Metro Manila extend beyond its

administrative boundary, the adjoining arcas in Cavite, Rizal, Bulacan and Laguna, have been

gelting integrated with the metropolitan system.
(3} Planned Developments

Among various planncd developments, the major oncs are:

a. Conversion Plan of Mi]itary Camps in Meétro Manila;
b. Laguna de Bay Reclamation Project;
¢. Manila-Cavite Coastal Road and Reclamation Project (Boulevard 2000);
d.-Alabang Stock Farm and.New Bilibid Prison;
"e. Lunsod Sifangan Development Plan; |
f. Rizal Industrial Estéte' |
g. Socialized Housing in Manggahan F!oodways
- h. Subic Bay }'reeporl

At prcsent thesc projects are still in lhc study stage and have no dcﬁmte 1mplcn1enta!mn plans

Honevcr as the target ycar of this Study is 2015, it is relevant to look o thc otitling of these

propcts.
a) Convqrsion of Mii!itar)i' Ca:_nps mn Mei_rb Manila |

"I he Mctro Mamla mllstary camps locaf.ed w:lhm the dcveloped urban sccuons of the reglon are

among thc areas prcsemly under utdlzcd Located at stratcgtc socuons of the rog:on they of‘ﬂ,r L

" fresh and varied opportumlles for deve!opmenl

The redevelolimént of Fort Bonifacio and Villamor Air Base, which are located in a prime urban

. arcas, will have significant impact on the urban system of Metro Manila when it is properly .

developed. The total land area proposed for _déve.lopmcn_t in Fort Bonifacio is 745 hectares.

Villamor Air Base pr'escn:lly‘ occupies a gross?a’r’ca of 264 hectares including 135 hectarcs of

Villamor Golf and Country Club. b
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b) Laguna de Bay Reclamation Project

The project aims to develop 3,000 ha. of reclamation arcas along the coast of Laguna de Bay,
- stretching from Taguig in the north to San Pedro in the south, in a comprehensive and integrated
nianner along a New Town Concept, offering a "countermagnet” or sub-regional ecnter for the
orderly expansion and spill over the growth of Metro Manila. The cntire vroject arca is
composed of‘ four islands with the * following landuse allocation: tesidential, institutional,

industrial, commercial (shopping), cominercial (recreation), parks and playgrounds.

The projcét study (master development planning) was completed under the Public Estates

Authority. At present, there is no concrete implementation commitment.
¢} Manila-Cavite Coastal Road and Reclamation Project

This project in(ends to develop approximately 990 ha. of reclaimed area, including 30 ha. of
ccp (‘omplc\c pomon and some 400 ha. of ulstmg rcclalmed arcas, alohg the Manila-Cavite |
; Coastal Road for sclf—sufﬁcmnt urban scetor or mini-metropolis. - * Proposed land uses would

- include coonomlo actwmcs go‘.-ernm_cnt services,: cducational  opportunitics, recreational

’ facmtlcs and residential sites.

" The project study was madc in Ma} 1988 undcr the Pubhc Estates Aulhonty {PEA). At present
the reclamation project is mlegrattd with lhc oonstmchon of thc Mamla—( avite (‘mstal Road

: and being undcr!aken by PLA
d) A!ab:ang Stock Farm and New Bilibid Prison

The Alabang Stock Farm and New Bilibid Prison are located in Muntinlupa, at the n'or.th‘and

sonth areas, respectively.

The A'lab'mg' Stoék Farm intends to develop about 244 ha. of érasShﬂd for housing, institutional
“and co:nmcrmal usgs, while lhc New Bilibid Pnson ana c0n31st1ng of about 405 ha. may be
oomcrted into' a mixed-use devel{)pmcnt a_na. Prcscntly, houcvcr there is’ no definite

'dévelopmcnt plan )ct for the Bilibid Prison area.
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Furthermore, intensive residential development mixed with fragmented commercial/industrial
development is being undertaken by private developers alt over the municipality {on conversion

process into a city), which is expocted to be fulty populated by the year 2015,
¢} Lunsod Silangan Development Plan

Lunsod Silang’m a proposed - satellite city wnder the Human Settlements Developmeat
Corporatlon is located cast of Metro Manila and covers a total arca of 180,724 ha. It includes

the municipalitics of Anupolo Tanay, Baras, Rodriguez all in Rizal; Quezon, Infanta and Real

~all'in Quezon, and Santa Maria in Laguna. Land inventory of Lunsod Silangan indicate the

following allocation:

Watershed Arcas 108,220 ha.
Resettlement Arcas .
(Tcn,sa Rodriguez, Baras lnfmta—F'uny) © 14,571 ha.
Forest Reserves 1,386 ha.
Planning Modules o : 52372 ha. .
Unclassified - 3,814 ha.

Cotal o 180723k

CAL prcscnl,‘itherc is' no Master Plan which covers the entire’ Lunsod Sil'auga.n townsite

reservation.

: t) Rizal lndhsm'él Lstate

“The mdustnal arca shall bc p!anued as a major ¢ ﬂctlwty ‘center in Lunsod Sllang'm and occuples a
2 sntc w:lhm easy access from ‘the Marikina- Infanta nghway l" he site is proposed to 1bsorb a

o num‘ocr of non- pollulmg industries and gencratc the mam SOMICos of cmplc:yment for thc fown’s.

residents. -

£) 'Socializcd Housing in Manggahan Floodways

:'l'he MAR!LAQUE Commxssson Sccrclanal i coordmanon with the Natmnal Housmg Authority

and association headc of the \iang_gahan lloodway, evalu*ﬂed and prcparcd a mastcrhst of

'houschold heads for lot entittement fol!omng the directive of the Pressdcni Data proccssmg is

on-going.

The above three proposed projcéts (¢, f, and g) are priority p=rojcct areas included in the
MARILAQUE Project. '
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h} Subic Bay Freeport

The Master Plan for the Subic Bay Frocpdrt Zone (SBFZ) is to be developed through grant from

the World Bank. According to Subic Bay Metropolitan Authority the Subic Bay Frecport which

is emerging as a hub for commerce and industry in the Philippines and the Asia-Pacific Region,

will be the newly-industrialized zone by the ycar 2000, This project site is located outsido the

Study Area, approximately 120 km away from Manila, but cited here due to its imiportance in the

development strategy of the region.

The major proposed developments are summarized in Table 2.6.

Table 2.6 Major Planned Development Projects

Estimated
Project Lueation Acea (ha.) | Proposed Development Population Remarks
Name : Increase
. o (2000-2015) .
Fort Taguig 745 Righ value and medium- 30,000 ~ Redevelopment of
Bonifacio rise residential _ 50,000 military camp area’
Development development, commercial - | . o
Project arcas, 18-hele pol{ course '
Villamor Air | Pasay City 135 High value residential | 10,000 Redevelopment of -
Base : : development, community militacy camyp arca
facilitics, 27-hole golfl ‘
_ . - couwrse

Manita- Manila Bay 430 .| Semi-metropolis: 100,000 Mini-metropolis of
Cavite © . | Coastal Area from | (existing) | government facilitics, ' Metro Manila
Coastal Road | Pasay to Bacoor = | 690 . institutional, residential, Land reclamation is
and _ ' ' (proposed) | commercial and recreational going on’
Reclamation ‘ " | facilities
Project : -
Lagunade * { Laguna de Bay 3,000 Residential, commercial, | 50,000 || Sub-regional center of -
Bay i | Coastal Area from : : institutional, irdustrial and | (200,000) . | Melro Manila™
Reclarhation | Taguiglo San . recteational : . Mini-metropolis of -
Project Pedro : C Metro Manifa
Alabang - Muntinlupa 244 Residenlial, institutional : | 15,000
Stock Fann | (north) _ 17,000 1 .
New Bilibid | Muntintupa (south | 405 Mixed-use 7 | There is no definite .
Prison cenler) ' ' _ : development plan
1lunsod Antipolo, Tanay, 180.724 - | Proposed satellite city 2,819,463 :
Sitangan - | Daras, Rodriguez ™ | : ,
Developmient | in Rizal; Infants, *
Plan i | Quezon and Real

: in Quezon, Santa .

Mariain Laguna |/ - ‘ L Priokity project areas

Rizal Tanay . 326 New industria) estate ? included in the
Industrial ' : MARILAQUE Project
Iistate .
Socialized Manggahan 7 Socialized housing Under
Housing in Floodways evaluation
Manggahan
Floodways
Subic Bay Subic Nodata Commercial, industrial use | 7 Qutside the siudy area
Frceport )
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Part [ General
Chapter 3. Project Framework
3. Qutlying Regions (Future Expansion Area)

The outlying regions comprise the provinces of Cavite, Laguna, Rizal and Bulacan, areas
contiguous to 1hé NCR. The strategic location of these regions makes them very important in the

attainment of national goals.

Laguna and the south of Cavite, together with Rizal and Bulacan are rapidly growing as the

future urban centers. Therefore, emphasis should be given to these regions as the cxpansion

~ areas of the NCR, as they will scrve as the new industrial and growing urban centers.

. Spatial development of Cavite, Laguna, and Bulacan, just fike its economic developruent, is

: strongly affected by the presence of the NCR.

The area within some 50 km radius of Melro Manila, is considered asa region where various
actlwttcs are mterrc]atecl by way of the economy of Metro Manila. The fuither suburbanization

around Metro ‘Manita and e\pqnsson of its an,as of influence should takc into account the

| dechOpment of the outlymg rcglons as well,

Thc gcncral descnpt:on and populatlon data of R}zal and a parl of tht, watc prownco were
' pnsented n the prwxous reporls (PIR(I) lT‘fR and PIR(S!)) Ho“cver becanse of thcn' urban
: slratchc location and sinec they could be aﬂec{etl by the dcvclopmcm actmtics in NCR a br:ef
~ description and pOpulatlon pro;cchon figures are also gwen for the provinces of Laguna and

"~ Bulacan, as shown below:
3. 1’ Bulacan Area

' In addmon to the service area of the MWSS (NCR, thal and part ‘of Cawtc) background :
“information on the Province of ‘Bulacan is included in the Study Arv.,a, as the prowncc_: is

-adjaccnt to Metro Manila, and it is also the principal source of water supply for Metro Manila

and'its suburbs,
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Although curicnt and projected population figurcs for the whole provinee ar provided, only 6 of
the municipalitics which arc confignous and source of water for the MWSS service area ate @

bricfly described below:

(1) Brief Profilc of the Municipalities of Bulacan Area
© a) Angat

The municipality of Angat is the third largest in terms of land arca which mostly is relatively
uneven and cultivated with upland rice and comi. Infand fishing along the Angat river is the main
occupation of the people. It is also the main source of gravel and sand for the construction

- industry.

Agncultural production may not cxpand in the long run due to topograph:cal constraints. But

. the mumclpahty foresees commercmhzahon of the pouliry and hvestock industrics.

" The f990 census show that there are 6,6!2 houscholds with 34,494 individuals in Angat. Angat
is one of the sparscly populated areas in Bulacan with a population density of only 5 persons per - %

hbclarc. ‘
b) Maﬁri!:ao

: The mumc:pahty of qulao is the second snnilest m Bu!acan bcmg on]y 2 400 hectarcs T hc_

prcscm agncu!iurai land arca is 'ibout l 250 heetares, o

Marilao is only 20 kilomcler‘s from Manila and most of the industries were established before
1980.  “these ind_aétrics include textile factories, food processing plants, ¢hemical and paper
mak'ing‘ Cottage industrics also flourished along with the big industriat plants. Thése industrics

were the main source of employment in the area.

The rapid expansion of Metro M anjlé has trmméférfﬁod Marifao froni an agficul'tural municipalify
into an utban one.. Mést lands arc being 1 used for residential purposcs. As of 1990, Marilao has
56 361 residents in 11,428 houscholds. The annual population growth rate is 5:28%, lhc lnghcst

in the Bulacan area.
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¢) Meycanayan

One of the highly developed municipaliiies and only 15 kilometers from Manila is the town of

Meoycauayan. The total municipal land area covers 2,790 hectares.

The main industries in the 'municipalily are involved in leather, tanning, textile, farming, fishing,
and jowelry fabrication. The’ poultr) industry is also well-developed. Mcycaua)an has the

sccond highest nuimber of manufacturing firms in the province.

With the growing-numbcr © of industrial firms in Meycauayan, cnvironmental degradation

through pollution is becoming a serious problem.

Meycauayan is the second highest municipality in the Bulacan arca in terms of popu!auon As
‘of 1990, the census survey showed that therc are approximately 123,982 resulems in the

municipality. The annual growth rate is 4.21%, the third highest in the Bulacan area.
d) Norzagaray

Witha populétion of 33,485 (1990), Norzagaray remains the most sparsely pépi:latod_ area with

__ ’only 1 person per hectare.

Aln_du'stries found within No_rzagéxra’.y are cement factorics, aggrcgatc plants, marblé works, :and
_liﬁw proccssing plants. ' ' S
Most of lhc resource- basod hcavy mdusmcs are 31tuated in Normgaray due to its c\ustmg rich

natural n,sourccs Rccords show that four (4) Iargc oompamcs cxtfact hmestom:. from quamcs _

in Norzagaray. 1 S I
¢) Obaado
*.Obando has the least land area in the provinee of Balacan. - It covers only 1,366 heclares.

A fishing industry survey of the provinee indicated that a considerable segment of the provingial -
population still depends on municipal/sustenance fishing as a primary source of income.- The
residents of the municipality of Obando depend on fishing as onc important source  of

employmeat.
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Another impottant provincial industry and the second source of income is the manufacture of
metals. One hundred cstablishments cngaged in metal industry are situated in the province, one
of which is the Quatity Aluminum Products Corporation (Obando), one of the biggest scrap

metal manufaciurer. Another industry is the processing of salt from sea water.

Obando is the sccond most densely populated municipality of Bulacan. Its population as of 1990

is placed at 46,346 with a population density of 34 persons per hectare.
| f) San Jose del Monte

The municipality of San Jose del Monte has a total land arca of 8,500 hectares. The

predominant soil types in the area ace the Novaliches clay loam and the Quingua silt loam. The

land in the area is characterized as stecp, very severely to excessively eroded or shallow for

cultivation. [t is more suvited to pasture (cattles, hogs, ¢tc.). It has been repoited that irsigated

arca is below 1% of the total land arca.

San Jose del Monte has been pinpointed as a suitable site for an industrial estate primarily -

catering to small cottage and medium industrics, specifically food and gannent manufacturing.
Reports showed that there are several ma:iufactdi‘ing firms and commercial establishments in the

arca.

The rapid incfease in population i rom 18,704 in t1975 t(:) 38,791 in'1979 was lasgely due to the

: re1ocaliorfn of éqxialte}s from Metro Mz:miila'lo% Sapang Palay_.'

© The 1990 popu!alron statnstlcs are p!aced at 142 04? msrdents lhus makmg it thc most

i

populated among thc $ix mumc;palmes of the Bulacan area,;
(2) Population of Bulacan Arca
a) Present Population

The :il\lulicipalitics of Bulacan Arca (Angat, Marildo, Meycauayan, Norzagaray, Obando, and

 San Jose del Monte)) covers 13.8% of the total Bulacan provincial land area.

" The 1990 Census of Population and Housing placed the total poputation of the six numicipal'ilics

" at 436,715 which is almost the same figure as Cavite’s population in the same yeac. Among the
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six, the bulk of the population was concentrated in San Jose del Mounte (142,047) and
Meycauayan (123,982). Both municipalitics are located adjacent to the NCR.

The average population density of the arca is cstinated at 9 persons per hectare, and increased

from only 1 person per hectare in Norzagaray to 44 persons per hectare in Meycauayan,

Present population and population projection by selected years, houschold and density are given

“in Table 3.1.

b) Future Population

The population projections up to yca.r 2015 arc based on NSO census data and estisnated by the
Study Team. The resulls are shown in Table 3.2 and Figure 3.1, containing population figurcs

from 1980 to 2015 (every S yedrs) and their respective growth rates.

The total populatioh in Bulacan area is projected to increase from a 1990 level of 437,000 to

562,000 by the year 2000 and 708,000 by the year 2015. Howover, the annual growth rate will

ddcrcasc gradually.

Comparing the populatlon pro;cchon of Bulacan (6 municipalities) with those of Cavite and

Rizal given in the previous feponts, the forecast annual growth rate of the Bulacan area is hlghcr

" than lhc Rizal prowncc and lo“er than the Cawte arca. Hov.ever just like i m Cavite and RJzaI

+ the most populated areas ate oonccntra{cd in thosc mumcnpalmes vvh:ch are adyiccnt to the NCR

as ‘reflected in Frgurc 3.1,
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TABLE 3. POPULATION, NUMBER OF 1I0USEHOLD AND
DENSITY BY MUNICIPALITY (BULACAN AREA)

2000 and 2015 projected by th

¢ $tudy Teara based on NSO popu!alio_{; projeciton data.

1-31

HOUSEHOLD DENSITY
POPYLATION (1930} per/ha)

NO MUNICIPALITY AREA 16980 2000 2015 Hhold p/hhold 18390 2000 2015
| {ha) {Census)

1 Angat 6,900 34,494 43 940 55,885 6,612 52 5 6 8

2 Balagtas 2,800 42,658 54,766 60,797 8,099 68 15 20 5.
3 Baliuag 4,505 82,719 107,981 122559 17.091 | 63 20 24 2r
4 Bocaue 3,085 87,243 82176 100,472 13,193 63 2 27 3
5 Bulacan 7,299 ABTTO 60,036 72871 9,641 672 7 8 10 -
6. Bustes 4,750 34,965 40,658 45,162 6644 6.1 7 g 10

7 Calumpit 4470 | 59,042 67,515 75,208 10,825 | 62 13 15 17

8 Doisa Trinidad 93,200 8614 10,604 - 12,871 {748 6.1 1 1 1

9 Guiguinta 2,433 44,532 57116 72,685 8,642 66 18 23 28

i0 Hagonoy 8,286 90,212 104,440 110,964 16,869 60 1 12 13

1 Malolos 8,836 125,178 140,065 152,303 24,225 58 14 16 17

12 Martlao 2,400 563681 | 75045 98.069 11,428 49 23 a1 41

13 Neycauayan 2,790 23,952 159,700 193,753 24955 50 44 57 72

14 Norzagaray 27,600 -| 33,485 42,5711 53,327 6,343 528 1 2 2

15 Obando 1366 .| 46,246 56,216 70,315 0173 51 34 41 51

16 Pandi 3,290 32648 39,497 48,94 6,345 62 0 12 4
17 . | Paombong 6,173 32,052 37,603 43140 5915 6.4 5 6 7
18 Plaridel 4350 52954 63,608 75,052 9,855 6.4 12 15 7
19 . | Puldan 2910 43,199 58,697 70,406 0,049 - 6.5 17 20 24 .
20 San lidefonso 16,000 595938 - 63,826 77,564 10,692 63 4 4 5
24 §_J. del Mante 8500 | 142047 ¢ | 184,126 230,305 . 26,459 5.4 17 22 27
22 | san Miguet 24400 | 91424 ' .| 106,485 | 121,621 16,705 | 6.4 1 5 5
23 San Rafae] 9,800 49528 : 60,434 72597 9,467 6.4 5 7 T
24 513, Maria 7,880 9,468 17774 1150543 17,473 | 67 12 19 19

' .- | TOTAL 263,768 | 1 507,209 1837468 { 2,201,553 287,890 | 1446 321 402 431
- Source: - Population of 1990: NSO . : :



TABLE 3.2

POPULATION PROJECTION AND GROWTH RATE OF
MUNICIPALITIES CONTIGUOUS TO THE NCR
BY SELECTED YEARS

e

1920 1885 1950 1995 2000 2005 2010 2015

| NO | MUNICIPALITY . ‘(Census} ' B
1 Angat 25,006 29,316 34,494 | 39,027 43940 | 487521 52520 55,885
2 Marilao 35,208 43574 56,361 | 66,007 75045 | 83.060 90,053 8,069
3 | Méycavayan 84,124 100800 | 123082 144008 1 159700 | 174514 187,723 | 195,753
4 Norzagaray 26,202 20,960 a3 485 | 38070 42571 | 46589 50,115 53327
5 Obande 29677 | - 44279 46345 | 50,174 56,216 | 61,434 66,080 70,315
6 $. J. del Monte o1.324 | 111652 | 142047 | 166,035 | 184126 | 201,206 | 216,436 239,308
TOTAL 301,83 350668 { 436,715 ] 503321 £a1 598 | 615552 | 662927 [ 707.654

: . GROWTH RATE (%) .

NG | MUNICIPALITY 1985/20 | 1530/85 | 1995/90 | 2000/35 | 2005/40 | 2010/05 | 2015/10
i Angal 323 3.3 250 2.40 240 150 1.25
2 Maritao 430 528 3z 260 205 1.63 1.72
3 Meycauayan 350 4.21 3.04 209 1.79 1.47 1.25
4 Norzagaray 272 225 260 276 1.82 1.47 1.25
5 Obando 2142 052 1.60 230 1.79 1.47 1.25
6 S. J. del Monte 410 493 317 2.10 1.79 1.47 1.25
. TOTAL 357 398 288 222 185 1.49 1.31
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3.2 Laguna Province
(1) Population of Laguna

The population of Laguna has been growing faster than the national population, accelerating
from 3.35% per annum in the 1970°s to 3.48% per annum in the 1990’s as shown below. This
largely reflects increase in migration from Meire Manila and rural areas such as Bicol and the

Visayas.

“The localitics with the highest rates between 1980 to 1990 are: San Pedro (7.70%), Bifan
{4.86%), Santa Rosa (3.95%), Cabuyao (3.76%), Calaruba (3.65%), and Los Bafios (2.94%).
‘The total population of these nm.nicipalities reached 692,397 in 1990, accounting for 50.5% of
the total provincial .popu!a(ion in the same year. By the year 2015 the total pobulation of these

localitics is estimated to be 2.6 times the 1990 population, at about 1,791,000 '
- Table 3.1 shows the projected population of Laguna.

~ The future potential urban centers (fastest growing municipatities) arc located along the south
supcr highway where major developnients are expeoted to shape the future development in the.

Greater Capilal Region.

"Based on the popu!at_ion studies and urbanization trend toward the south corridor, ‘the fastest:

growing municipalities are as follows:

S‘jar'f Pedro, Cabuyao, Santa Rosa,fCala‘mba; Bifian (municipalities l.oc'zit‘é;d along the South Super

Highway), and Los Baiios

Another factor contributing to the rapid development of these areas is the establishment of -

industrial sitcs by the private sector and the 106ation of tourist spots.
‘The industrial estates arc:

Canlubang Industrial Estate (7,000 ha)

Ayala-Laguna Industrial Estate (340 ha)

Scienee Park in Cabuyao (120 ha)
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Table 3.1 Population of J.aguna

City/ Growih Rale _
Municipatty | 1970 | 1980 1990 2000 2015 | 108071870 | 19901080 | 2000/1890 | 20152000
Naminos | [16649 |20615 [27.412  |a6830  [67.395 [216 389 3.00 300

“The government policy is to establish industrial locations away from Metro Manila; and to

convert these locations into full urban communitics by supporting the development of small

2000 and 2045 projected by the Study Team
Fastest growing municipatities

industrial districts, housing, urban infrastructure, and services in health and education.

Catauan 19,747 _ .
Cavinti 10,452 113,222 [15,131 23050  [237 1.36 200 150
Famy 4851 {5241  [7.928
Katayaan 6,857
Liliw 14638
1 g5 Barto: 216
Luislana 14,
Lumban 13,269 )
Mabitac 6,377 20104 297 297 270 200
- [Magdatena 7650 23172 [315 257 250 200
- Brtajayiay 12,316 |13699 115875 21389 [1.07 1.49 1.50 1.00
Nagearlan 25,057
. {Paele 14,601
Pagsanjan 14,556
" kPaxil 7279
" fpangi 8118
' Pt 15,5514
Rizal - lesag
San Pablo City . [105517
Ssnpets i
‘Bsamtacrz . a7, 128,161
fsanta Maria 35361
Sa Rosa
Siniloan i 2 _ 43,445
Victoria 12741 |16522 [21.847 | 40,000
TOTAL  [699.736 [973.104 [1,370.232 [1800678 |2955.477
Source 1970, 1550 and 1990 (NSO population and census data)

Major tourist sites in the prm)iucc include Laguna de Bay itself, the seven lakes of San Pablo,

rapids and falls of Pagsanjan, hol springs in Los Baiios and Calamba, and handicrafls in Pacte.

1-35
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“The uliimate image of Cavite and Laguna, togcther with Rizal, may be a huge “agro-industrial
park” characterized by a large urban arca centering on Metro Manila cimbracing biisiness and
service activites supported by high-grade social services and urban amenitics encompasing a rich
rural cuvironment containing scveral industeial hubs surrounded by productive agricultural and

forest arcas.

136



Part H

e Water Supply ey



g

Chapter 1.

Review of Current Operation






Part II Water Supply
Chapter 1. Review of Current Operations

I. Raw Water Source
1.1 Surface Water
1.1.1 Angat River

For its water source, MWSS relics mamly on the Angat River. Presently MWSS draws an
annual average of 22 m¥fs (1,900 mld) raw water from the Angat Reservoir through the
Auxiliary units of the Hydroclectnic Powe,r Plant. The contribution of the mtcncnmg watershod
 upstream of the diversion at Ipo Dam, enables a total constant diversion of 28. smifs 2, 460 nmld)
©: for the raw watcr supply of Metro Manila. The raw water dwersu}n at lpo Dam rcpresents 97 -

% of the present total water produchon of MWSS

“The 22 m’ls Watcr R!gh: was grantcd to \‘lWSS for Metropolitan Mamla domesttc use il
October 1962 by vxﬂuc of Memorandum of Agrwmem entered mto by and between NAPOCOR .
- ‘and NWSA. This permit was subsequcntly conﬁrmed by NWRB in Resolutlon No 02 0389, on

: ‘March 13, 1989 which was decmed ncoc:ssary in oonncctlon with the forthoommg Wor!d Bank T

- ‘stsmn rogardmg the on-gmng rehab;htatlon ancl cxpanswn pro;e.cts of MWSS at that tuue to

‘Wit:

. RESOLUTION NO. 020389
Resolved, as. it is hereby resolved, ré conﬁrrﬁ MWSS Water Permit in !he-

amount of 22 m3/s'(500 ngd) from the Angat Reservoir.

Under the Angat Water Supply Ophmnzatlon Prolcct (AWSOP) schemc au ‘1dd|t1cmal 15 m'/s
(1,300 mld) dischargc was csumated to be available to MWSS by “the Optumzcd usagc - of
reservoir releasés, i c multiple” use (powcr generauon-lrngatlon “vater supp‘y) of waler n,lcase '

with priority given to water supply.
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The resolution by the Board of the NWRB to grant the MWSS an additional 15 mfs was

adopted during the Mecting on 2 January 1988, However, it has two restrictions, viz.:
1) up to the maxinwm of 15 m*s

2) out of the unutilized grant intcnded for irrigation

Amendment to NWRB Resolution No. 03-0188

"The Board on motion duly moved and seconded, rmammously amended
Resohition No. 03-0188 adopted during the National Water Resources
Board 12th Meeting on 2 January 1988 by deleliéig' the phrase "during the
interim period before the full implenentation of the Manila Water Supply It

Praject”. The resoluiion should read as follows:

RESOLUTION NO. 03-0188

Resolved, as it is hereby resolved, to grant th'e MWSS an additional
aI!ocanon out of the unutilized grant intended Jfor :rr:ganon up to rhe

maximnm of 15 m /s froni the Anigat Reservair.

Thé resolution by the NWRB is logally effective. .However further process is reqliliréd in order

to get a water permit for the addnllonal I5 ms. BC—C&USb allhough the water supply to Metro

'Mamla takes prcccdmcc over thc other’ purposcs it c:hould be ncocssary ‘to secure the

o [ concurrencc of thc NIA and NAPOCOR regardmg the mcre.asod mlhdrawal for water supply.

. And lhis will be realized only by nnpdifyin'g the present "obefa(io’n e curvés” for thc'Angat

Dam 6péra;ion to satisfy the requitellreﬁl of MWSS as much as pbssible, and at the saime time to

minimize negative effect for the wse of ircigation and power gencration.

Not much prognss has bcen made o rosolve this issue of addmonal allocation since 1988.
. Dunng the mecting of Joint Opcrahc-n and Mam!cmnoc Commtttoc (JOMC) chaired by Mr.
'=C|prmno C. Fcrrani (PAGASA) ‘which was held on M Qctober 1994 the Hydrology Sub

'Conmm[cc group was ditccted to meet with MWSS key officials and other concerned agencics :

so as to rmgfew and rcmforco the justification for the Sub- -Commilice’s recommendations to the
JOMC: 'There has been no progress regarding this issuc. This problem should be resolved soon

together with the p'rogram of maximizing the use of water to be brought from Umiray River into
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Angat Reservoir. Hopefully, the final settlement should be made just before the conimencement

of construction work of the diversion tunnel in the Umiray-Angat Transbasin Project (UATP).

The additional 15 mfs water right has been in placed following the conditions attached but
MWSS has not been able to benefit from it duc to the abnornmalitics of regional climatic
conditions and the irrcgular withdrawals of water from the hydroclectric plants. The actual
withdrawal of MWSS afler commissioning the Auxiliary Turbine No.'5 under AWSOP from
Decomber 1992 to December 1994 is shown in Table 1.1, According to this table, the minimum

2.26 to the maximum 12.25 n’fs of “AWSOP water” has been taken duning this petiod.

At any rate, the Angat Reservoir is pracﬁcally at ils marginal prdductivily, considering the
annual inflow ‘and the available storage capacity. Since UATP has been formulated to augent
supply capacity of the system with minimal ncgative cnvironmental impact, it has been proposed
that threc low wcirs (run-off-the-river diversion weirs) will be constructed for water intake

instead of & high dam to impound (he run-off from the Umiray watershed.,

" Ther¢ is no significant climatic difference between Angat basin and the proposed watershed of _
© Umiray basin, precipitation paticras of the two basins are similar except that the raity season of

* the Umiray basin is extended u'p to Fcbma.r}"'of the coming year. This means that the run-off of

~ Angat walcrshcd rc'mains high duc to the cxténdcd rainy S¢ason in thc area. .

; Considcnng abovc nu.nl:oned conditions and metcorologlcal charactcrlstlcs lhe operatmn of the

: Angat Rescnmr would be “nghtropc walkmg cspccnally durmg an unusnaﬂy swcre and lcng-

i pcnod of drought

1

e Such a dam, accbrding toa '\vqll-p!énnc& c'orhp‘rchcusii.'cjopcfalion of the two dams; can supply

necessary amount of water to the Angat Damin a drought period.
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Table 1.1 Actual Water Released from Angat Reservoir for MWSS

Year | Month | Released as  Existing | Watet Releascd through | Water Released for the |
Water Right 22 m¥s | Aux. Turbine #5 (m¥fs) | Month (m¥s)
(1987-1992 Ave. m*s) |
1992 Dee. 25.49 3.58 2007
1993 Jan. 2590 4.76 30.66
Feb, 26.58 7.76 3434
Mar, 26.41 2.26 28.67
Apr, 26.49 424 30.73
May 25.38 EN Y 29.15
Jun. 18.40 0.00 18.4
Jul. 16.45 0.00 16.45
“Aug. 13.72 0.00 13.72
Sept. 18.48 0.00 18.48
Oct. 18.49 - 4.67 23.16
Nov. 22.28 0.00 21.44
Dec. 25.49 12.25 3774
Total 264.07 3971
Ave. 22.00 3.31
’ Main Turbine Operation for only 22 days due to water level below 12000 m.
L No Main Turbine Operation due to reserveir water level below 180.00 m.
He Main Turbine Operation for only 7 days due to reservoir watef level bclo w 180.00 m and
preventive maintenance of the cl:dor mechanical equipment.
1994 Jan.. 2590 378 129.68
| Teb.: - 26.58 301 29,59
Mar. 2641 263 112904
“Apr. S 2649 272 2921
May | 25.38. 8.69 234,07
June, | - 1840 9.37 C27am
Jul. - 16.45 B vy B L 20,67
Aug: . 1372 L1056 '24.28:
~ Sept. 18.48 S A I 2627
- Qct, 18.49 038 ° - 12787
" Nov. 2228 0.00 2010
Dec. 25.49 2.32 27.81
Total 264.07 - 64.47
Ave. - 22.00 . 537 N

+
(43

"~ Main Turbine Operation for only 27 days due t6 ZERO NIA cequirement.

Main Turbine Operation for only 17 days due to ZERO NIA requirement.
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1.2 Groundwater

In addition to surface water supplied Central Distribution System (CDS), MWSS manages
groundwater supply systems which supply water to the arcas not comnecled to CDS. There are
258 MWSS-owned decpwells within the MWSS Service Area (MSA), of which 113 wells arc
aciiye while 142 wells arc iuaciiv_e or abandoned. Three wells are for “stand-by™ (as of June

1993).

Annual production of groundwater {together with surface water production) in the last ten years
are tabulated in Table 1.2 while the status of MWSS deepwells is shown in Table 1.3, Average
daily water supply by the groundwater is approximat;ily 70 to 90 mid.

The present total supply from pri\}ate groundwater sources in the MWSS service area is

840,700 mld. Table 1.4 presents lhe_brcakdm_\_n, by use, of water supplicd from private wetlé._

Table 1 2 Annual Product:on of Groundwatcr and Surface Water

Year. | Groundwater | .} Surface Water { Total Production

. (million m*ycar) = (nnllton m Yyear) i | (million m’lwar)

1984 . | 256 (3.8%) | 6422 © (962%) | 6678 (100.0%)
1985 29.5 (3.7%) 7574 - (96.3%) | 78638 (100.0%)
1986¢. . | 304 (3.4%) | 8741 . (98.6%) |9045 . - (100.6%)
1987 279  (32%) . 18348  (968%) |8626 ©(100.0%)
1988  ]295 (3.4%) | 8493  (96.6%) - - | 878.8 ' (100.0%)
(1989, 1290 (3.3%) . | 859.1 (96.7%) - - | 888.1 : ° {100.0%)
1990|333 (3.7%) | | 8758  (963%) - 19091  {100.0%) L
1991 - | 339 (42%) | 779.6 . (958%)  |8134 " (100.0%)
1992 - | 280  : (3.3%) - |823.4 . (96.7%) - 8514 0 (100.0%)
1993|257 . (2.6%) : | 973.0 - (97.4%) 9987 (100.0%)
1994 11267 (2.6%) - 10096 9 (97 4%) 1,036.1 - {100.0‘3_@

A sludy on the groundwater development in Metro Manila was coriducted by J{CA during the
- period from August 1990 16 March 1992, According te the recommendation of the study,

MWSS is now implementing rehabilitation of inactive wells, and also devcloping some wells in

"the MSA not'conncéted to Central Dislrib’utioh System (CDS).

: ln addmon to MWSS—nm wells, there has bcen rcported SONIC 3 000 pnvatcly—omlcd v.clls in thc S

MSA. Over exploitation of groundwater mamly for mdusmal usé alongside the. coastal arca

causes saline water intrusion into the acquifer. A considerable amount of this abstraction should -
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be fcp!accd by MWSS water in duc course. The annual abstraction estimated is shown in Table

1.4.
Table 1.3 Present Status of MWSS Deepwells (as of March, 1995)
- Active Inactive Stand-by | Abandoned Total
NCR:
Caloocan - 2 I 3
Las Pifias 1 3 4 8
Mandaluyong - - 3 3
Makati 18 16 1 38
Malabon 3. 3 3 9
Manita - - 3 3
Muntinlupa ¥) - - 7
(Navolas 1 3 - 9
- Paradaque 4 3 3 10
Pasay 3 1 ot 5
Pasig 2 i -2 5
Pateros - - -2 2
Quezon City 19 - 7 26
San Juan - - - 0
Valenzucla 3 4 1 8
Cavite: ‘ '
Bacoor 8 2 10
Cavite City 12 - 10 22
imus 2 - 3 -5
Kawit 5 +2 - 7
Noveleta 9 - - .9
Rosario : 2 N - 3
Rizal: o . - ;
Antipolo | - 16 i 17
ICainta 5 2 ‘2 9,
Marikina -+ S 13 2 15
Rodriguez 4 - 2. 6
“[San Matco 'S - 3 8
Taguig 3 I 3 7
Taytay -1 - 1 8
Total 139 | 60 60 262
_  Table 1.4 Use of Water from Private Wells, 1991 (uld)
‘Description | - Domestic Commercial - Industriat. Total
. " NCR = 2669 933 - 280.7 6409
Cavite + 469 52 59 © 580
© " Rizal 65.2 .83 683 1418
~ Total 3790 106.8 354.9 8407

I-6




L

1.3 Other Water Sources

1.3.1 Marikina River Basin

The Marikina River Basin is onc of l]ﬂe nine alternative sources in the pre-feasibility and
feasibility studics of MWSP 1l conducted in 1978 and 1979. The lower rcaches of the Marikina
River had boeen the source of the Carri_edo Waterworks from 1882 to 1909. In 1909, the
Montalban System took the p]aée of the Carricdo Waterworks (duc td increasing water poflution
causcd by domestic waste discharge above the Santolan pumping plant), taking watcr from the
same river above Montalban (1_1ow'Rodrigucz). After 30 years, however, this system was

abandoned due to the complction of Angat-Novaliches System in 1939

Recently, the ‘Marikina River came around as an altemative source again, as shown in the
feasibility shudy for the Manila North-East Water Supply Project (MNEWSP), for immediate

and future improvement of water supplics for the humicipalities' of Rodriguez, San Mateo and

© Marikina !ocatcd north-east of Manila. The study includes the p0551ble reactwahon of the Wawa

- Dam whlch was bmlt in 1909 as part of the original water supply syslcm for Manila.

In the conclusion of lhiS sludy, top : pnonty was glvcn to an allematwc scheme whlch :

‘ r»oommcndcd as supply source a combmat[on of feeding by the Balara T reatmient Plant (for

: Mankma) and development of the Marikina, groundwater aquifer {for Rodnguez and San

<

: Mateo) duc to thc u rgency of the pro;ect and the amount of oonstmchon cosl

‘ Rcactwauon of the existing Wawa Dam was considcrcd not fcaslble duc to its msul’hcncnt ylcld
? (bccausc the cuslmg Wawa Dam is a sort’ of mlakc dam aud its average ylcld IS only 57 mld)
~and contamination of watcr by undcs:rable discharge of wastewatcr from pig farms located a!ong

“the upstrcam tribulary (Bosoboso chr)_ of the dam,

;Fortunatcly,d\-fNEWSP has no water trmt_ménpplzints or. apputtenant  componeats. It is

conipﬁsed'oi‘ dislribtltionzpipeliﬁcé and some dcepivci]s (for Rodriguez and San Matco).

* Considering that the construction pcnod for MWSP i rcqmres at least cight years (evcn for its-

Ist Phase), 1mprovcment of the water supply in Rodngucz and San Matco by dcvclopmg

groundwater supply system is necessary. When the MWSP 11 is realized, watcr supply in this

o



project area will be replaced with Kaliwa System, and all the distribution pipclincs provided by
MNEWSP will be uscful, just as they are withont any changes.

1.3.2 Taal Lake

Taal Lake is located about 50 km south of Manila. The lake drains through the Pansipit river
into Balayan Bay, abbut § km to the southwest. The only available data to evéluat’c the potential
yield of Taal Lake are the Pansipit River rccordé which reflect the variations of the nét natural
Jake inflow with a certain delay owing to the retention capacity of the lake. According to the

result of the former study, the estimated yield-of Taal Lake .is some 12 to 14 cms.,

As to the environmerital considerations, Taal Lake occupics a deep cﬁidera of the most aclive
volcano next to Mayon Volcano in Albay. = Since 1572, Taal Volcano has had 33 recorded -
. cruptions. [ts most violent eruptions occurred in 1749, 1754, 1911 and 1965. The 1911
eruption devastated most of arca of the surrounding the volcano and spewed ashes as far as
Manila " The 1965 eruption F.cilled‘ 150 people, injured more than 800, and displaced almost
| 65 000 pcople.” As one of the six most active volcanoes, Taal has been under regular monitoring
and surveiltance, Conmdermg this, as well as the preservation of natural scemc beauty, Taal

" Lake was dlscountcd as future water supply source.
' 1.3.3 Paﬁlbaﬁgé Rivcr

Smcc the Pmatubo eruphon thc Pampanga River SuITem from ‘Iahar’ - (mud ﬂo;.vs) 'Considefing 'Q

lhc CROrMOouSs amount of spe\\cd Yahar, it w:l! aftcﬁ,t the ﬂow of the Pampanga Rwer for a long o

4‘ time. For thxs reason the Pampang'l Rner will bé cxcludcd as a (‘uiurc water source 1o supply .

\1etr0 Mamla
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Part [1 Water Supply
Chapter 1. Review of Current Opterations

2. Present Water Supply Condition

" The present system pressures in the respective service areas of La Mesa and Balara Plants are

inadcqualé. Some places suffer not only from low prcssuré but from intermittent water supply.

* Table 2.1 prescals, by city/municipality, the MWSS service arca’s geo'graphi{:al features and

water supply condition by oatcgorjr, as stiown below:
Condition- (1) No water in daytime
(2) Inténmittent/Low pressute
(3) Low pressure: 0~ 5 psi (0 ~0.35 kg/em?)
(4) Moderate pressure: 6 ~ 15 psi (0.4 ~ 1.06 kg/cm’).
(5) High pressute: 16 up psi (1.13 up kgfen?).

:R.esu![s of a water pressure survcy'conductcd by MWSS in Sepiember 1994 show that water
'supply is good i in Marikina (cxccpt northern poition} and Pasig. ’l‘hc waler prossures in these

arcas have not been reduced beeanse thc main plpes are relatwdy W,

Tab!e 2.1 Service Area Geographucal Features and Wnter Supp!y Condnlnons L

1 Cit ngumclpa!lty Geographical Features . Water Supply Condition
Mamla : - | The western portion f‘acmg Mamla Condition* (1} not -experienced.

Bay is all built up and is almost flat COI‘ldlthllS (2) and (5) ‘arcas are
with elevations ranging from 2 to 3 fow. Large portions of the city are
nt. Sampaloc the residential portion | Conditions (3) and | (4) areas,
adjacent San Juai and Quezon City, | Algeciras, Tondo,  Ermita * and
is on a gently sloping hill with a'peak | Espiritu pump stations are located
elevation of 15 m. | in this city. '

Pasay - { The city lies south of Manila, is | The - north - poriion - covers
1 almost built up and is rclatively flat | Condition®:(3) - areas . while' the
with clevations ranging from 2 to 4 | south portion covers Condition ). 5
. Located in its sotith portion is the | areas. The Pasay Pump Stal:on is
Ninoy Aquino Int’t, Airport with | located in this cnty ' -

clevations varying from 3 to'24 .
South of the aimort and adjacent
wilh Paranague is a residential part
which lics on a gently stoping hill

with peak elgvation of 12 m
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Table 2.1 Service Area Geographical Features and Water Supply Conditions (-:ont’d)

| City/Municipality

Geographical Features

Queczon

The city can be subdivided into the
south, the central and the north
portions. The ~south  portion s
adjacent 10 and as built up as the city
of Manila, has clevations betvween 5
and 60 m miostly ranging from 30 to
40 m. The central portion is a
developing residential area. The north
portion covers the sparsely populated
mountainous  areas  north  of
Novaliches Rescrvoir.

Condition (1) arcas are fow.
Condition (2) arcas arc found
north and south of Balara and
sonth of Bagbag. The central
portion is composed mostly of
Conditions {4) and {5) arcas whilc
the south and north portions cover
mostly Condition {3) arcas. The
Bagbag Reservoir and the San
Juan, Cubao, Balara and
D Tuazon pump stations are
located in this city,

Caloocan

The south portion is adjacent to the
city of Manila and is beconing a
built up arca. The area is-a mixture
of industrial and residential arcas
with clevations ranging from 3 to 25
m. )

A small Condition {1) area lics at
the north and middle of the city
separating Condition (5) area in
the wast from Condition (3) arca
in the ¢ast. Caloocan Pump
Station is within this city.

| Mandaluyong

The city is bounded in the west by
the city of Manila and in thc south by
Makati and is becoming built up. The
eastern portion bounded by Pasig has
many factorics. The clevations vary
from 3 to 40m but mostly below 30
m..

Condition - {I) arca covers the
center of the city, while Condition
{3) areas occupy the rest.

Las Pinas

This mummpallty is ad;accnt to the
province of Cavite and is ge_nera_lly
bcoommg built. up. ‘Its - elovation

ranges from 2 to 40 m, rising toward |-

MWSS supplicd arcas are mostly
along the ¢oast of Manila Bay and
are all Condition (2) types.

the inland ‘areas. Most of the arcas |- '

CJare relatwely flat walh elevations not

higher: than 20 m.

—h—‘l_akaii

The area is built up and mcludcs an

‘industrial portion: Ground clevations

varics from 3 to 30 m but mostly less
than 10 m. On the east side is a

' gcmly slopmg lnli

Condition ~ (3) areas - arc
predominant. Conditions (2) & (5)
types can be found, also Condition
(1) areas, along main roads.
Makati Pump Station is located in
this area,

Mﬁabon

Marmc ponds streich alongmdc bmlt,

up areas in the west poition where
clevation ranges” from 2 to 4 m. The

|east portion is a mixture of |

residential and industrial areas with
clevations varying from 10 to 20 m,

‘The municipality is composed

partly by Condition {1} and partly
by Condition (3) areas.
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Marikina

Geographical Features

Water Supp_ly Condition

‘The mumicipality is bounded in the
cast by Rizal province and has
elevations ranging from 10 to 40 m,
but mostly lower than 20 m
Development of snall  residential
arcas toward Antipolo is on-going.

The ~ north  portion  covers
Condition {2) arecas. Other
portions are composed  of
Conditions (4} & (5) types with
refatively good water  supply
condition.

M_uminlﬁ pa

The portion bounded by Laguna de
Bay in the cast and by South
Superhighway in the west is a
residential  slrip  with  clevations
varying from 2 to 20 m. In the
portion west of the superhighway,
where development of residential
estates is in progress, the elevations
range from 2510 70 m.

by groundwater (no CDS system
is avialable).

Navotas

The area is long and narrow
extending from notth to  south
alongside Manila Bay and has
clevations ranging only from:2 to 3
m. Salt beds and marine ponds can
be found in the north portion while
permancat and temporary houscs arc
present ai the south portion,

.Oniy Condition (3) is expericnced

in the municipality. -

Paranaque

Paranaque extends from Manila Bay
towards the interior arcas. :The

clevations vary from 2 to 30 m,

mostly lower than 20 m. Large area

| is being rectaimed in Manila Bay.

The - municipality: covers mostly
Condition (2) arcas with. some
type (3) portions along the coast
of Manila Bay.

Pasig

~ | The east sidc is bounded by R;zal;
.| province and the center is !rmcrsodl
“ by Marikina River. West of the river
lis a mixture ‘of resideatial rand

industrial  areas with - clevations
ranging from - 10 to 40 m.
Dcvelopment of residential areas is
on-going cast of th¢ river towards
Cainta, Elevation of this cast portton
is less than 10 m.

Water supply condition is” good.
Condition 1 (3)  areas - occupy
portions - adjacent -to . Rizal
provmoc The center and- the rest
of the arca is occupicd by
Conditions (4) & (5) arcas.

Pa(cros

Except for the eastern part, all areas
are becoming buitt up. Elevation is
less than  Sm-

Conditions {4); {3) and (2) are
expericnced along the main roads,
in the cast portion, and in the west
porlion , respectively.

San Juan

The arca is on a gently sloping hill
with clevations ranging from 2 to 25
m. All portions are becoming built

up.

'The central portion has Condition
(2), while the remaining portion of
equal size has Condition (3).
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“Tahle 2.1 Service Area Geographical Features and Water Supply Conditions(cont’d)

City/Municipality Geographical Features ‘Water Supply Condition

Taguig The north portion, with elevations | Most arcas have Condition (2).
from 4 to 30 m, has built up areas | Some areas in the northem portion
along the hill slopes. The hilly central | experience Condition (3), (4) &
portion ‘is less developed. The | (5). Fort Bonifacio pump station
southern portion, with clevations | is located in this municipalily.

from 2 to 30 m, has Gréater Manila
Food Terminal Market surrounded
by residential houses. The eastern
portion alongside Laguna de Bay has
clevations less than 2 m and  has
many residences along the roads.

Vatenzucla The municipality is bounded by | Portions along the main roads
Bulacan province in the north and by | have Condition (4). The rest of the
Malabon in the south. Portions in the | municipality has Condition (3)
Malabon side arc mixtures of | and partly Condition (1).
residential and industrial areas with |
elevations varying from less than 2 to
30 wm. In the northeast poriion,
marine ponds and roadside residences
exist, while in the hilly northeast
portion, where elevations range from
16 to 30 m, residential areas arc
being developed.

‘Water. supply is rclativc.ly‘good in wide arcas in Quezon Cily, Caloocan, and Manila. SSul,
man.y arcas receive wa.tcr‘ intermiitently. The reasons for this include the throttling and closing of |
vétx'cs' arild‘the need for '.pipcf network extensions. \Efalve:s are thrgttlcﬂ to reduce leakage and -
prevent brcal%agc in old pii)e.lin'cs; whijle v:ﬁly-bs_are closed for rationing =plirpos‘cs:- when ‘wzhate'r

becomes insufficicnt,

Because of inadeguate waler pressure, many consumers foreibly withdraw water from the system
by installing pumps at their premises, Others draw water direcily from the watermains. These
practices create a vacuom in the mains inereasing the possibility of drawing polluted water from -

~ outside the pipe. Improving the water pressure within the system thus becomes imperative,

* The ichabilitation of old pipelines, together with sufficient pipe network cxpmlsidﬁ are therefore

" very important activities to reduce Icakages and increase the supply of water within the system.
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3 Part 1T Water Supply

Chapter 1 Review of Current Operations

3. Water Quality Standards

Table 3.1 Standard Value for Bacteriological Quality

Source and mode of supply : Bacteria " Standard value (No./100mi)
a | Alldrinking-water suppliés undes | E: Coli or Thennotolerant : 0
all circumstances (Level 1, IL T, (Fecal) coliforin bacteria
Bottled water and Emergency
Water Supplies
b. | ‘Treated water entering the £. Coli or Thermotolérant {focal) ¢
distribution system coli-form bacteria
e | Treated water in the distribution | B. Coli or Thermotolerant (fecal) 0
system -coli-form bacteria _ :
Total Colifonns must not be detectable in any
' "100m1 sample. Incase of
large quantities where
suflicient samples arc
examined, it must nof be .
present in 95% of samples
: : ‘ : taken throughout any 12-
E._ L S : * | monthperied '
Table 3.2 Standard Valucs for Biological Organism
_Censtiluent - ‘ ;- Permissible limit
» L Total count/mi - L L e LI

" Table 3.3 Standard Vatues for Physical and fChcr'ni;:al: (juaﬁty (ll'caltli Significance)

A. Inorganic Constituents

~ Constituent - Maxinum Level (mg/l)
Antimony : : C © 0.00s
Arsenic . ) ‘ . : 0.0}
.- Barinm : . 0.7 .
" Boron . : 0.3
Cadmium B : . : 0.003
“Chromivm . . . 0.05
[ Cyenide _ 0.07
= Fluoride ' 1o
Lead . 0.01
Mercugy (tolal) 0.001
Nitrale as NO3- 50
Nitrite as NO2- : 3o
gi: Selenium o 0.01
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B. Qrganic Constituents (Pesticides)

| ~Constituent_ Maximum Level (gt} ]
Aldrin & Dicldrin b0 . ]
Chlordane ) _ 0.2
pDr 2
- Endrin . 0.2
Heptachlor and Heplachior 0.03
epoxide . .
L Lindane 2 R
. Methoxychlor 20
Petrolcur ofls & grease nil
e Toxyphane 5
24-D 30
24,5-T 9

Table 3.4 Standard Valucs for Physical and Chemical Quality:Aesthetic Quality

Censtitucnts Maximum or Characteristic _Level (mg/l)
~ Taste Unobjegtienable
__ Odor Unobjestionable
5 Color STCU
Turbidity SNTU
Alumimn 0.2
Chloride 250
Copper !
 Hardness 100 (as CacC;)‘
Hydrogen Sulfide - 0.05 '
i Iron 1
~ Mangangse 0.5
i pH 65-85 _ -]
B - Sodium 200* L P
| - Sulfate 250
. Total Dissolved Sollds - 500
Zinc i

5%

Tque 3. 5 St‘mdald Valucs for Disinfectants and Disinfectant By- Producls

Constiluents Maximum Level {mg/l)
a. | Disinfectant
- | Chlorine (residuat) 02-05
b. | Disinfectant By-products '

- | Bromate : 0.025
Chlorite 0.2
24,6 tnchlorophcnol © 02
Formaldechyde ) 0.9
Phenolic substances 0.001
Bromofonn 0.1

Dibromochloromethene 0.1
‘Bromedichleromethene 0.06
Chloreform 0.2

* : Sccondary standards  compliance with lhc ‘standard and analysis are not ebligatory.

References : WO guidelines for DWQ, 1984 Revision of WHO guidelines for DWQ, 1993



Table 3.6 Chemical of No Health Significance at Concentrations
Nm-mali_;jgp_ml in Drinking Watcr '

Asbestos In accordance  with the findings of WHO, the
T Department. of Health does uwot prescribe any
) standard values for these compounds since they are
Silvee ' not hazardous to human health at concentrations
normally found in drinking-waler.
Tin —
Table 3.7 Standard Valucs for Radiological Constituents
Constituents Activity Level (Bq/h)
gross alpha activily 0.}
pross bela activity i
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Part IT Water Supply
Chapter 1. Review of Current OQpevations

4. Ongoing and Planned Projecs

4.1 TBRD Projects
4.1.1 Angat Water Supply Optimization Project (AWSOP)

The project plans to pro#ide an additional average of 15.0 m¥/s of water, from 22.0 m*s to 37
m’fs, diverted from Angat River. The additional water supply will generate 140,000 new service
conncctions, and serve an cquivalent population of 1.1 niiflion. MWSS had initially intended to
.c'-tpand its production c..ap:icity: by uirderiaking the MWSP 111 project, compfising construction of

a dam on the Kaliwa River, water trcatment facilities, and transnuss:on mains. However,

: budgctary conslramts prompted it to poslponc that project and to look for a lower cost solution _

to improve watcr supply serv:ocs “The AWSOP was conccptuahzcd fo fill in the gap betwees
" the commissioning of MWSP I and MWSP Il that is an interim water supply project that is
- both low in investment cost and is implementable within a short period of time. Total cost is
- cofinanced by the TBRD, the ADB, and the OECF at P8,811 biflion.
The ma_ibr‘oompcnents of thc_prbjcct_ which are i three project stﬁgcs, include the fol!éw:ing:_
'AWSOP { (}989 1992)
K Addmonal auxﬂlary hydrodectncplant (oomplctod)
e Construction of one intake structure at Ipo (completcd).
¢ . Construction of one 6.1 kn long tunncl from Ipo to Bicti (completed).
© AWSOP I1(1993-1994)
"+ Construction of one 16 kin long aqueduct No. 5 with a 3.6 m diameter from Bicti to
. the La Mesa Reservois (completed).

»  Construction of the La Mesa Water Treatment Plant No. 2 with a capacity of 900
nild (completed).
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AWSOP Il

o Construction of an additional distribution nctwork (110 ka of primary linies, 178 km
of secondary lines, and 360,000 service conncctions), including freated water

reservoir/fpumping stations (ongoing).
¢ * Construction of a La Mesa by-pass aqueduct {ongoing)
42 ADB Projects
4.2.1 Umiray-Angat Traasbasin Project (UATP)

The project is envisioned to utilize the available reservoir storage capacity of Angat reservoir by
the increased inflow of at least 9 m¥fsec of water from the Umiray River transbasin diverted
flow; to expand its services to the presently unserved population in Metro Manila; and to provide
a higher level of satisfaction for the present customer:, lmplemcntation has been committed
since 1991 and i is scheduled to be completed in 1998 However, the loan i is curremly suspcndcd
by ADB recommendation due to the hngh potenhal of the NRW level.

Major (‘onnbonchls include the following:
: First Phase

" . Prcparauon of feassblhty study was conducted from Ianuary, 199I to May, !992 to
' determmc the techmcal eco:mrmc and ﬁnanc1al wab:laty of‘ dwcrlmg ﬂow of Um:ray

Rner to Angat Reseno:r
~ Second phas&

s Preparation of dctailcd engincering design was conducted from January, 1993 to

~ Febriary, 1994,
Ibkighase |
+  Construction of :.
'« Accoss road

- Matin diversion dam
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- Water treatment plant
- Power transmission line

- Mini hydroclectric plant
4.2.2 AWSOP Telemetry/Scada Component

This work is a part of the AWSOP component. Project arca covers Metro Manila, Rizal,

Bulacan, and Cavile, ail within the jutisdiction of the MWSS scrvice arca,

“The objective of the project is to provide the information and data necessary to enable ntorc
effective indnagement, control, and planning of the facilitics of MWSS. The project cost is

estimated to be 2391 M. Biddfng and award procedures were completed in December, 1994,
- Project compohents include the following:

e C(}nslruchon ofa ccntrat eonteol facihty to house the 'lelemc!rylSCADA equipment
and computers and thc staff. The facility will be equipped with an umntcrmptlblc
i power supply (UPS), a baucry bank‘ a backup diescl generator and nimic board.

.. Conslmctlon of g’iugmg pomts in the MWSS d:stnbuhon maing and monitoring
: pomts in the MWSS fauhtles mcludmg installation of remote lcmunal uits mlh

) bmlt—m radio, oonunumcahon cqulpmcut and trmlsduccrs

e Constnlctlon of commumcallon systun that will cnablc lhc ocntral conlrol facﬂlty to

commumcatc with the gaugmg and momlormg pomts
. Computer Aidcd Design dquipméut f‘or the use of engincering.
423 Mahila South _W'ater Dislribuiion Project (MSWDI)

T hc objcctwc is to prowdc adcqualc potable water supply to thc souther poitioit of thc MWSS
‘semoc area and will cover lhe mumcnpahtlcs of Paranaquc Las Pmas in Metro Manila and
Bacoor in Ca\nte Provmcc The pro_;ect will mvolvc the construction of distribution systcms in
the project arca which will be mtqroonnec-ted to the central distribution system being improved

under (he Angai Optimization Project (AWSOP). The total water supply for the project area is
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expected to reach about 400 mild, including the 100 mid of water existing before the ﬁrojcc-l.
Cost is cstimated at 1.696 million pesos.
Major components include the following:

. Co'nstmétion of two clear water rescrvoirs.

o Construction  of three pumping stations, Taguig/Las Pinas, las Pinas and

Muntinlupa.

. Constmclioﬂ of about 52.3 km of transmission mains and about 220 km of

secondary and tcrhary pipes.

e TInstallation of additional 99,058 house service conncctions and about 300 faucets.

Acquisition of land/right of way of approximatc_ly 2 hectares.

‘4,2.4 Mectro Manila Water Distribution Project (MMWDP)

"The project was 1mplmwnted from 1986 to 1993, to expand thc water distribution facilitics

.principally on subdms:ons pockcls of infilling developments, the urban sites and other areas

presently served wzlh ground water but are showmg sign of owrcxtractlon or saline mtrus:on

‘The project involved the c\ctens:on of the MWSS water: supply facilities subjcct to the Iumts j

imposed by the system capamty It focused on dsslnbulmg avanlab!c water from exnstmg and

'raccmly oomp!cted capacity (MWSP ]| mcludod) to areas that can be cconom:cally reached by
:the (‘cntral D:strlbuuc:n S)stcm (mchldmg areas nol prcvnously cowrcd by the design of thé

:MWSP i) and Scwndary D:stnbutlon Systcm areas. Tolal prOJect cost is esumated to bc

P1,473 M with 800,000 pcople as beneﬁmary

Major components include the following:

¢ Construction ‘of 280 km distribution nctwork, including priméry, secondary and

tertiary lines. -
e subdivision conncctions to MWSS central distribution system

» additional houschold service connections
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4,2.5 Manila Water Supply Rehabilitation Project I (MWSRP 11}

Prior to MWSRP 1I, MWSRP I was iniplemented from 1984 to 1992, to upgrade the water
supply system in 56 pre-selected zones (8,872 hectares) of the MWSS scrvice arca at an
estimated cost of P1,832 M. It aimed to reduce the NRW to an acceptable level, replace 150
ks tertiary lines, install 280 publié faucets, construct 56 kms of new teitiary lines, replace

108,000 house service connection and relocate 12,000 water meters.

The second phase of the rehabilitation project, MWSRP 11, covers the upgrading of the
remaining 52(51} zones (9,661 hectares, ou1stdc project area of MWSRP i} and 7(5) housing
subdivisions which have high non-revenue water. - The project was scheduled to be completed
within five year period (1988 to 1992) at an cstimated cost of P1,675 million to benefit 2.7
million people. With the project, rehabilitated facilitics will be properly maintained and operated
such that in the future, :deﬁciCncIes are corrected in a mﬁe effective manncr. Health visks duc to

‘contaminated water from leakages will be reduced.

Major compotients consist of the folclo".v.ing:

' Rehabilitation of water supply facilities in the project area, including installation of
new meters, replacement of meters, valves, and hydrants, relocation of meters,

: lcgalizeition' of illegal hdus‘c service cojnnectio’n,- testing of meters, leak rcpair

LBE Opcntlon modcmnzanon - procurement of cqulpmcnt lnstrumcn'rs vehlcles tools

' *and other supphes to support and modemize 0pcration and malntenanoc of MWSS

. Insumuonal slrcngthnmg prowsnon of Iocal trammg, s!aﬁ‘ ing and procuremcnl of

to famhtalc customer service.
+ Public information n_:,ampaign
'4.2.6 Manila North East Water Supply Project .(MNE.WSP) -

‘A feasibility study was made in 1992 covering. the areas of Réd;iguéz {formerly Morxtélban),
San Mateo, and Marikina located northeast of Manila to benefit 476,000 people by 2005. The
sources of water are surface water through high regulating dam and ground water. The volume

of supp]y is 300,000 m!d with the project cost estimated at P3,085 million.
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Major co:i\poneni inctudes the following:
¢ Construction of a regulating dam with a storage capacity of 53 miflion my’
o Construction of a water freatment plant with a capacity of 304,000 mid
¢ Construction of 12 kms transmission line
s * Construction of four pumping stations
» Construction of a clear water reservoir
. | Construction of 4_8,5]4 km dislribulioﬁ lines
»  Construction of eight deep wells

¢ Rehabilitation of nine wells -
4.3 JICA Projects
C 4.3, -Tile Project for the Rehabilitation of the Balara Water Treatnienf?lant

; T hc‘Balaraj Water Treatment Piant is 'on.e of the two huge plants in Metro Manila, treating an
average of 1,350 mld of water that is supplied to 'mbre than six million rcsidcnts of the area..
The treatmeat p]ant has two plant systerhs namc!y, Plant No. l and Plant No. 2 which were

nstmcled in 1935 and 1958, respectively with a combined design productlon capacity of 1,600
mld Thc present ° water supply has dropped due to lhe dctcncratlon of the famhhcs!cqulpmcnt |

whlch arc old or anhqua{cd anﬁcultlcs are enoounterud in operﬁtmg the planls cﬂlclcmly

1

. The objcctives of the Pro;cot are l} to recover the curn,nt d031gn capacnty of the c\ushng
treatment process and eqmpmcnt 2) to assure the rap1dly increasing populalion of Mclro Manila

of high quality potable water supply, 3)_!0 improve the efficicacy of the existing plants.
i Major component includes the"folliowing:'_
| . 'lnsléllalion of :116@!15nibai and elecirical faciliticslccmipmcﬁt g

¢ Installation of ilistmm'ent;uion system |

¢ Minor civil works.

1-21



4.3.2 Mini-Project Type Technical Cooperation on (he Non-Revenue Water Reduction

Project in Metropotitan Manila

The Non-Revenuc Watcr problem of MWSS has become more difficult than eriginally
anticipated when the large-scale rchabilitation programs commenced in the mid-1980s. Over the
fast decade, the level of NRW was recorded as being much higher than that of Revenue Watcr,
t¢., 65% and 35%, respectively. There has been somic improvement in the distribution of
Reveniic Water in the past fow years as a résuit of massive rchabilitation works. However,
sany reasons account for the continucd increase of NRW at such an alarming rate. These are:
1) deterioration of old transmission/distribution lines; 2) undetected leaks aidng the s¢condary
and tcrtié:ry mains; 3) significant pressure increase in areas formerly with low pressure lines;
4) social and industrial factors, such as rampant tampering of water meter, illegal service

conncclions, clc,
The project aims are shown below:
Maintaining information of the distribution pipe lincs
3 Controlli‘ng lcaks lhr'ough |ilaintcnanoc
o Identifying and quanhfymg the cmstmg major factors or deferminants that cause
. " substantial NRW
f 4.4 ],Ocal qul P_:jojecis' SRR N

: 4 4. hmgc Area Water Supply I’ro;cct (FAWSP)
z\ f'easublhty stucly and dc!allod cngmccrmg des,1gn was conductéd from 1989 to 1993 to prov1dc
potable water supply to lsolmcd arcas in the fringes of the MWSS scrvice areas, as well as

pockets within the Central Distribution System yet unserved and which arc not inctuded in the

-~ current water SUpply"improvc'mcnt progra"m of MWSS “The’ project originally covcrs -lhosc‘_

“isolated or l'rmgc arLas of MWSS scrvice arui as Las Pmas Marikina, Taguig, Valenzucla,

'-Laloocan Cny B Quczon City, Amxpolo Montalban San Malco, Taylay Bacoor, lmus, Kamt
_Novctc(a Rosano and C‘w;te City. l{ov.c\cr duc to the implementation of the Angat Wa:er
Supply Preject, and other major MWSS projects, the project coverage was reduced to Antipolo,
Montalban, San Mateo, Taytay, Bacoor, Imus, Kawit, Noveleta, Rosario and Cavite City. The

' s_upbly capacity of the projeet is estimated at about 68 mid for 452,000 people by 1995 and 73
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mid for an additional 421,000 people by year 2005, Groundwater will be’ the main source of

% water in the majority of the project areas.
Major components include the following:

¢ Proparation of feasibility study and master plan for providing potable water supply

of MWSS service area and other arcas within Central System.
s Copslruction of decp wélls, piuuping stations.
»  Expansion of di_stfibution nclﬁ:orks.
e Rchabilitation of existing decp wells.
442 Locally Funded Project (LEP}

Thc projects are short-lerm and small packagcs of water and scwerage \mrks Whlch arise out of
©or necessitated by lhc normal course of opcrallon of the systcm lt involves the construction of
. minor water mains extension projccts, public fauccts and other miscellancous works not covered

by ongoing foreign assisted projects. This is a continuing program being implemented every

a-«.
Riaoh

year. The total cost is estimated to be £2,830. 14 million.

© Major components i inclu:dc the following'

. Conslmcuon of mmor watermams cxtu.nsqon pro;ects pubhc l"auocts and other shost-

' tcrm mnscellmeous pro;ccm

. _Rchablhtauon of water d:slribunon system of various subdmsrons already tnmed-

over to the System.

o Rehabilitation of MWSS decp wells.
5 BOT Scheme Px;(:)jcct's
" “4.5.1 Cavite Water Supply Project (CWSP)

The project is envisioned to providc an additional 300 mild, which is probably increased to 600
mld, of water to 0.8 million people in the municipalities of Cavite (fmus, Kawit, Noveleta,

1 Rosario and Cavite cily) and portion of southcrn part of MWSS scrvice area to include
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Paranaque, Las Pina's, Taguig, Muntinlupa, and Bacoor. Raw water source will be taken in
using existing NIA’s pumps. at the Laguna Lake. It will use the surplus irrigation water to be
provided by NIA as part of the irrigation scheme under the Second Laguna de Bay Irrigation
Project. The water from the pumping station at Putatan, Muntinlupa will be diverted to a water
treatment facility to be constructed near the area under this scheme. Implementation is scheduled

from 1996 to 2001 through a BOT scheme.

Majof component incledes the following:

s Construction of raw water intake struchire and a 300 mid {or 600 mld) water

treatment plant mcludmg treatment of sludgc from water treatment process
s  Construction of a 35 mld trealed water reservoir.

+ Construction of a distribution $ystem consisting of a booster pumping station, 150
kms of transmission mains, secondary and tertiary distribution network, and 75,000

additional house scrvice cornection,

e Water Quality Management and prowsmn of fac:htnes for survey and analy51s of -

industrial wastcwater and Jake water Samples
'.4.5.2 Manhila Watcr Snpply Project HI (MWSP 111)]

In 1984 the project planned to prowdc a long- tenn water supply to Mctro Manila for the next

- dccadc 'Ihe pro_;ect is'a multipurpose development pro_lcct dc31gncd to tap Kahwa chr Basm

. asa water sOurce for Metro Mam!a and to gcncralc mmdcntal po\ser for Luzon Pov.er Net\\ork

. Implcmeutauon of thic project is schedulocl from 1998 to 2006 at an eshmated oost of P25,000

million to benefit five miltion pmple The project has been temporar:ly deferred due to the
project cost constraints. Only the diversion tunnel for the proposed dam was completed in 1983,
Acquisition of the necessary right of ways and relocation of affected residents is still ongoing,

:: f\“’.::leI’ component includes the folloWing:

+ Construction of access roads and camphotses.

0 'Cbnstruqtic:'-n:OE‘ headworks of 113 m high concrete faced rockhill dam, tunnels and

aqueducts of 13.6 kin length and 3 m dia., and power j)lant
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o  Construction of a water trcatment plant with a total treatment capacity of 1,900 mid at

Pantay.

« Construction of distribution system, including water way from the above treatment plant
to Cogeo reservoir, treated water rescrvoir at Cogeo, pumping station at La Mesa, and

mainlines, secondary, and tertiary distfib1|1i011 lines and services connections.
4.5.3 ‘Mctro Maanila Ground Water Distribution Project (MMGWDP)

‘The project was initiated under the JICA assistance in 1990, to expand water supply by means of
ground water development to where the CDS was not cxtended; ie.; the Metro Manila pocket
arca, Rizal Province, and part of Cavite. It also includes the devclopment and imp!émc:ntatiou of
groundwater manageiment program for the MWSS service arca. The beneficiarics of the project

are soine 220,000 people (direct) and anolhcr 4,000,000 people (indircet).

: Major coniponent mcludcs the foilowmg
"« - Rehabilitation of 100 exlstmg MWSS wells throughout the MWSS service area

_# Construction of SGVER NIEW dccpv.cll pnmpmg stations and six ¢levated water lanks

‘in Antipolo.
. Construchon of 50 momlormg wells around the MWSS SCIVice area.

. 'Conduct of a dct'ulcd h)drogcologlc survey or sludy in szal Provmcc through

groundwatcr cwplorahon and test well dnllmg e\plorat[on
I

4.6 Other Projecis

- 4.6.1 Rizal Province Water Supply ]mprow‘.'ement Project (RPWS]P)

: Thc ob)ectwes are to 1mpr0vc and construct waterworks systems in all the nine munigipalities of
- Rizal Province, to wit: Angono Baias, Carclona Sala-Jala, Morong, Pth!!a '[amy, Tayiay, and
" Teresa, by utilizing groundwater and Laguna de Bay as souroes 'l"he pro;cct was mandatod in

1988 by Batas Pambansa 799 ‘directing MWSS to hasten the mtegrahon ‘of the watcrworks and

sewerage systems in the nine municipalities of Riml Province ‘into ils service area, undcr a

French Government Aid.
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Sources of watér 1o be utitized for these project arcas will be grounduwater for the municipalitics
of Cardona, Teresa, Baras, Motong, Jala-Jala, Pililla and Tanay and Laguna de Bay for Angono
and Taytay. Upon completion of the project, it will supply about 47.5 mid potable water from
the Laguna Lake sonree and 20.338 mld by ground watcr source. The provision of adequate and
potable water to the project area will result in tremendous boost in both commerce and industry,
thus uplifting the standard of living of the people as a result of increased oppottunities and
increases in local governnicnt revenucs. The total béncficiarics of the project estimated at

P1.123 million is approximately 340,000 people.
Major components include the following:

- Angono and Tavtay

; Intake from Laguna de Bay - -
o Water T reatment Plant.
. S‘ludg‘c‘Pu.mp'irig Station
-::; Trcated water pumping :ste{tion ‘
»* Treatod waler rescrvoir

.  Distribution pipcs

Ca rdona_Teresa, Baras, Jala-] ala &ﬂ_c'ioﬁg

- “Two units deep wells o
* Elevated water tank

+ Distribution pipes

Pilifla and Tanay
- »  Nine units deep wells,

« ' EBlevated water tank
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4.6.2 NRW Reducing Project
NRW Task Force

In order to prepare for the possible water crisis and to monitor and coordinate all activitics in

reducing NRW, the NRW Task Foreg, headed by Mr. Rolando E. Roca, the Manager of the

* Planning and Programming Dcph, was established in January 1995, The Task Force directly

monitors and coordinates 34 {+2) NRW related projects and programs at MWSS and reports the
progress of the NRW activities dircctly to the Administratdr. Formerly, activities on NRW
related projects and programs were reported to the Administrator through Department and

Division Managcis, DA’s and SDA. The Task Force has developed the action plan in January

1995, to address NRW and development of supply'source.s as shown in Table 6.1,

The reduction of NRW rcqulrcs some legistative and Pres:dentlalﬂ,\ecutwc acuons in addltlon to
the massive internal eftorts to be performed by MWSS The following SUnIMATIZES chlslatm,'

and Prs;adentn&llExeculwc actions propowd by the NRW Task Force:

- Recommendations for Legislative Actions bv the Task Force

o Amendment of Anti-Pilferage Law
e Increase of MWSS capitalization from P8 to P16 Billion
"e Taxexemption for MWSS

e Excmpl:on from COMELFC Ban on b:ddmg, award and 1mplcmentauon of NRW B

i and etpansxon pro_;ects

* ‘Authonty for MWSS Board aud Admmlstrator to reorgamze MWSS followmg the .
NPC Model as a guidc

"o Amendment of Liia Law, authorizes MWSS to ¢ject squatters wnthm s ROW and :
property ' '
e Excmption from RA 6768 (Safary & Standardization f.aw)
‘e Exemption from Attrition Law

o Authorization for MWSS to write-off bad accounts receivable 10 years and older '_
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Table 4.1 Action Plan for NRW

Issues and Concerns

Proposcd Solutions

High water losses and pilferage

-action)

Immediate passage of Anti-Pilferage Bill

Fast track procedures for awards of NRW projects
Additional MWSS capitalization for capital projects
Partial privatization of MWSS {covered by exisling
Jaws and will not require Presidential/Legislative

Lack of statutory penalty for illegal
use of MWSS water

Immediate passage of Antl-Pllfcragc Bill

Delay in implementation of NRW and
expansion projects

Additional MWSS capitalization

Exemption from local excavation and traftic permit
Excniplion from COMELEC Ban on bidding and
awards of NRW projects and hmngltransfcr of
employees

Tax exemption for MWSS from importation of
equipment and materials

Use of international shopping procedures for APM |
Project

Exemption from Lina Law, to dllow MWSS to
temporarily relocate squatiers within MAVSS property
and eject squatters on MWSS right-of-way and

property

 Insufticient borrowmg capacity to
| improve existing system

Additional MWSS capitalization
Exempt MWSS from CSC QS reguiremeénts

Loss of skills and manpower to the
pnvatc sector

Reorgamzahon of MWSS

Increase of MWSS a!locataon for thc

Angﬁt Rcservou

Reallocauon of Angat water use to favor watcr
supply for Mctro Manila which has a higher

economic value comp'arod fo lmgatlon water

Sousce: MWSS Acuon Plan o Addmss NRW and Dcwl'opmcnl of Water Sourc-, January 1995

Recommendations for Prcsidcmialexccmive Actions by the Task Foggg

¢ Reallocation of Angat Reservoir water use

¢+ Fast track proccdurc for award of NRW relatcd pmJecls through modified bidding

. Auth‘onze MWSS t0 usc the mtematmnal sh0ppmg proccdure for the purchase of

" eqmpmenl and material for APM I projects withiout the required cost ceilings and

.’ .bld the othcr APM 3 to 7 projects by modified blddmg

» * To authorize DBM to provide and pay dircctly to MWSS all water/sewer éooounts

of all govemiment offices/instrumentality
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o Exempt MWSS from the CSC QS requirements -

e Dircct all concemed government agency for the sirict compliance of the MWSS
Chapter on excavation necessary for the System’s operations and maintenance and

expansion activities

NRW Inprovement Progran

In order to reduce NRW to 30% by the year 2000, a revised Revenue Improvement Program was

proposed to the MWSS Management in December, 1994, This proposal is composed of 34

programs categorized into four main thrusts, namely:
o Controlling unauthorized use of water
o Improving metering efficiency
+ - Reducing leakage
e Improving institutional set-up

The following table lists the 34 (+2) programs by category which could directly and.indircetly
conteibute to the reduction of NRW: . - o
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" Table 4.2 NRW Improvement Program

Improvement Program 1 Est. Cost | Source [ Penod
A Conteolling Unauthorized Usc of Water
L. Fire hydrants monitoring P 70M | ICG 1994 to 1998
2. Fire hydrants replacement 18¢ | 1CG 1995 10 2000
3. Iliepal connection task force 115 L | 1ICG 1994 0 2000
4. Census investigation and cvalugtion 180 0 ICG 1994 to 2000
5. Public faucets for squatter’ £ 120 ¢ [ ICG 1994 to 2000 °
6. Depressed area water nctwork (DAWN) . 2330 0 JICG 1994 to 2000
7. Water service cotinection program  © C 912 T ICG 1994 to 2000
B. Improving Metering Efficiency , - -. R b
1, Installation and replacement 380 | ICG tForeign | 1994 to 2000
' . » Fund ' 1 '
2. Delinquent accounts <245 1994 to 2000
3. Procurement of new meters -250 1994 to 2000
4. Testing of production meters 300 1994 10 2000
5: Large meter nonitoring C 502 1994 to 2008
6. telemetry 500, 1994 to 2000
7. Zone/block _ 375 1994 to 2000
8. Mcter reading performance 481 1994 to 2000
9. Minimizing tampering 100 1994 to 2000
10. Creation of Metering Dept. 250 1994 10 2000 _
C. Reducing Leakage . | L L
1. Pipe replacement/renavation 3,400 ICG+Foreign .
. jFund - .

2. Leak repait 250 JICG 1995 1o 2000
3. Leak detcction 21 | JICA+ICG 11994 to 2000
4 Improvement of pipe design 10 | ICG 1994 to 2000
5.SLAGN 250 | ICG 1994 to 2000
6. Restoration 352 | ICG 1994 to 2000
7. Road under construction | 32 | ICG 1994 to 2000
D. Improving Institutional Set-up . : : '
1. Streamlining of operating policics -5 {ICG 1594 to 1998
2. Improvement of compensation of personnel 1,000 |ICG 1994 to 2000
3. Granting of incentives to employees 590 | ICG 1994 to 2000
4. Dovelopment of technical and supervisory 10. | ICGHICA+ 1994 to 1996

skills Grant
5. Information system program 120 | ICG 1994 to 1996
6. Accclerated revenue improvenent program - 560 [ ICG 1694 (o 2000
7. F/S for renovation and upgrading - 20 : 1994 t0 1995 ||

of distribution system T IR
8. Technical assistance for water supply 18 | ADB+Loan = | 1995

improvenent study o B S
9. Creating NRW Coordinating Group o 30 1994 to 2000
10. Privatization of the operation of one scctor 1 1995
11. Upgrading of communication system . 38 1994 to 1995

Source: MWSS NRW Task Foree, Janvary 1925
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