‘6.2 'WATER DEMAND PROJECTION

6.2:1

The water demand projection for the water supply system. of MWSS is done

to determine the domestic, commercial, and industrial water demand in

M8A, from the-city/municipal level down to the barangay level especially

~for .the specified Antipolo Study Area, and also, to update the projec-

-tion that was made throﬁgh the previous projects conducted by the MWSS.

The present projection was arrived at through caleulations using updated
data on present water consumption, population, income growth, change of

water tariff, economic growth, étc.

From the menu of available projection methods, such as time-series trend

.analysis, regression'analysis, factorial analysis, piling up of detailed

water use, etc.,  this study opted for a kind of multiple regression

analysis, which was also adopted in the Manila Water Supply Projeci III

(MWSP III) and the Angat Water Supply Optimization Project (AWSOP).

So’ that planning for %the respective. areas may be unified, a general
adoption of -the methods and data used in the Fringe Area Water Supply

. Project'(FAWSP) and the Rizal Province Water Supply Improvement Pfoject
'-(RPWSIP, now - RPWSP) was made, 1o the extent warranted in the areas

- eovered by both 'projects. .

Water Demand Projection

(1) -Present Condition.

- a) Domestic Water Consumpiion

The'derivation of the figure for the equivalent served population rests
on these assumptions: for house service,connections, the average number

'iofrusers-pepjconnectiOn-iS'a.l_(MWSS Consumer Survey, 1981); and for

fpublic faucets, the average;nﬁmber;of users is 486 (60 times of H.S.C.),

;;the'game-fighre-being used for projection by Corporate Planning Group of

- MWSS (CORPLAN). A different assumption, however, was applied to some
“areas under FAWSP, e.g., Imus, Antipolo, Montalban and San Mateo -- an

- assumption. re_su'lti:ng_'.from the .detailed investigation of each area by
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FAWSP.

The data on billed water consumption and number of house service connec-
tions are shown in Table 6.2.1. These were prepared by the Computer
Service Center of the MWSS.

- 0f the billed domestic water, metering losses accounted for about 9.57
percént. ~This ratio was estimated from the results of a field survey
conducted under the Manila Water Supply Rehabilitation Project IT1 {MWSRP
I1%.

Calculations on present per capita water consumption were made 'based on
recorded water consumption and the estimated served population (Table
6.2.2). For house service connections, the average per capita water
consumption is 170 liter pér capita per day (lped). This'consumption
type recorded a low of 51 lped in Las Pifias and a high of 324 lped in

Parafiaque.

Average per capita water consumption from public faucets is 19 lped,
ranging from 9 lped in Makati to 79 lped in Antipelo. For purposes of
statistical analysis, however, using these figures raises questions as
they are much influenced by the accuracy'of'assumptions. The number of
public faucets' is very limited:for this kind of stétistinal analysis.
The estimated per capita consumption from pﬁblic=faueets is -thus not

suitable for the projection of future water consumption.

Municipalities with low per capita consumption are generally found in
areas experiencing water supply constraints; ‘e.g., Caloocan City, Las
pifias, Malabon, Muntiniupa, Navotas, Pateros, Taguig, Valenzuela, and
some municipalities in the'prévincés:of Cavite and Rizal.. Because of
insufficient water supply, water consumption in these areas is sup-

pressed.  Considering ‘their potential demand to 'be higher, a rapid
increase in water consumption will be seen after improvement of water |
. supply situation is effected by MWSS through several ongoing projects
snch as AWSOP, " Manila South Water:DiStribution Project (MSWbP), and
FAWSP. This ~improvement: is factored into:the’demand projection'for

these areas.-
"For the BP799 area in Rizai3Province, no useful' data on watér consump-

614



tion  was obtained.  The data preparéd by RPWSIP were utilized for the
. projection of-future water consumption.

b) Commercial Water Consumption

The total billed commercial consumption in 19%0 averaged 303;732 m3/day
“as shown in Table 6.2.3. The larger part of this consumption was taken
up by the NCR, amounting to 99.2% of -the total. In particular, Manila,
Quezon City and Makati combined to share of 97.1% of the total. The
‘commercial sector of Cavite and Rizal consumed only 0.4%-and 0.5%,

respectively, of the total commercial consumption.

After -adjustment for meter. error, the average consumption per meter
- connection was placed at 8.119 m3/day, Tranging from 0.734 m3/day in
Muntinlupa to 14f910 m3/day for Makati. The correction factor used for
adjustment was_basedron the. survey result conducted by theAManila'Water
'Supply”Rehabilitation Project I (MWSRP I} and was calculated at +13.33%.

-Thus; the recorded billed consumption:-of large meters such as commercial
and industrial sector was increased by.13.33% for data processing.

For the BP799 area, no useful data on water: consumption of commercial
sector were available.

¢) Indastrial Water Consumption

The.toialabilled:industrial—cbnsumption'in:IQQD averaged - 74,552 m3/day
as.shown_iﬁ'Table 6.2.4; Most of -this was also_cbnsumediin*the NCR,
amounting to 96.3% of the total, almost the same figure for its commer-
cial consumption. ©Of this percentage, more than half was also accounted
for by Manila, Quezon City and Makati which combined to a total share of
54.8% of total consumption. In the:case of Mandaluyong and Pasig, the
parity between commerciél and ‘industridl conéumytion breaks as the
¢figureﬁfbf“industrial~consumptionfshare?is-higher, i;e.; 3.3% for com-
;mercialyand'Q}Z%vfbr;industrialfin Mandaluyong, . and 2.7% and 9.6% in
' PéSig._”The industrial sector of Cavite:and Rizal consumed bnly 1.4% and
2.3% respectively, of the total"indﬂstriai consumption. After making
‘the same adjustment for meter error as that doneé for the commercial
sector, the average c¢onsuMption per meter -connection became 10.788
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m3/day, ranging firom 0.766 m3/day . in Muntinlupa to 29.897:m3/day ' in Man
daluyong. For the BP799 area, no useful-data on the-water consumption

of the industrial sector were available,
d) Groundwater Consumption

As’ discussed in Subsection- 2.2.2, MWSS has been pumping up a  yearly
“ average ofiabout 29, 922'000’m3 of grOundwater'for the last' 6 years. This
volume -is equivalent to about 82,000 m3/day -or 3.4% of -all MWSS water

production for the same :period.

In addition to the pumpage by MWSS, grouhdwater pumpage of the private
sector in 1990 ~amounted to'a daily average of about 840,700 m3. - Around
45% or about 379,000 m3 of :pumpage by the private -sector was used for
doméstic use. This volume is equivalent to 44% of served water: by MWSS.
The population with. private water supply systems was ‘estimated to be
about 38% of the population with MWSS water supply system, in considera-
tion of said per capita water consumption and private pumpage for domes-
tic use:(Table 6.212); ‘Thus, about 31% of the water demand in domestic
-use was ‘supplied from the private groundwater pumpage.

‘AS shbwn“in'Table-6.2u3,'it is~estimatéd thatvabout.los,SOO m3/day or
24% of total water demand for commercial use was supplied by the private

- sector.
In contrast to the commercial watef consumption, about 81% of the total
~ water ‘demand for industrial use amounting to about 354,900 m3/day was
supplied by the private sedtor (Table 6.2.4). '
(2) Water Consumption Projection
. a) Domestic Water Consumption
‘Projections of domestic consumptinn'were=computed Séparately'for“genefal

-and ' blighted populationSp “Population. -and’ per. caplta water consumptlon

- were:determined for each group.



. Per Capita Water Consumption

Domestic water'consumpfion'is affected by income growth and water tariff
- change - with some extent'of'elasticity for both factors. The projection
for a given year is-done'by-first-determining'the per capita domestic
- water consumption in that year. This may be given by the following

formula: o : - .

PCC(T) =-PCC(I-1) X [1+(PCIG(I-1)+(TI(I-1)XPED)].

‘where: .
I . = . year .
PCC{I). . = . per capita consumption for year I
PCIG(I) = per capita income growth in real terms

in year I

IED = income elasticity consumption
SFI(I) . - = ‘tariff increase in real terms in year I
‘PED = :price elasticity of consumption

Data on per capita income growth, water tariff increases, income elas-
ticity, and price elasticity are assumed by CORPLAN as shown in Table
6.2.5. For. the general population, CORPLAN assumed a continuous de-
crease of per eapita income up to the year 2010. Tariff was assumed 1o
incréase'cbntinnously starting year ‘1993, by 1.38% annually. Income
'~e1asticity andrprice_elasticity.computed by CORPLAN are 0.30 and -0.,20
_*respeétively. Per capita consumption-in the-year-2010,qthéref0re, was
- computed to decrease to about 87% of that in 1090,

Projected per cé?ita consumption'of the blighted population in the year
2010 was: also computed to decrease slightly due to tariff increése,_evén
,with-the assﬁmption of,stability_in'their-per capita'income. Table
~6.2.5 also shows the computation resulis for both groups.

'_Computation results show rather low per capita consumption relative to
those in foreign countries. In previous studies, i.e., FAWSP and

fRPWSiP, increésing per capita consumption were assumed in projecting

future water consumption. |

-;ThiSQStudy, théréfore,fset the per capita consumption of the general
" population at 180-lpcd for the year. 1995 and-zoo_lpcd;for'2010. Said

'settings'are in'hérmony with the'per capita cdnsumption in typically
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deveidped areas such as Manila ang Quezon City. - Forthe years between
1995 and 2010, per capita consumptions were interpolated. for some
municipalities with present high per capita-consumption, that is, those
with more than 200 lped, per caplta consumptlon in the year 2010 was

"set in consideration of present consumption.

The per capita consumption in some areas which presently lack water, but
. which are expected to benefit from AWSOP and MSWDP, was assumed to
substantially increase by the year 1995. The per capita consumption in
those areas was also set at 180 lped, considering the present water
consumption amount and the distance from the central distribution sys-

tem.

For municipalities located in the outlying areas but which are covered
by the ongoing projects, i.e., FAWSP and RPWSP, the per capita consump-
tion applied in each project was also adopted in this Study for consist-
ency. For areas in Cavite, however, the same per capita consumption as

the one for NCR was adopted.

‘Table *6.2.6"presents the adopted per c¢apita consumption of each

eity/municipality for selected yeafs.

Per capita cons&mption of the‘blightéd population is lihitedfby the
water supply capa01ty of - faucets Their consumption was calcuiated to
be 30 lped, on the assumptlon that - they get thelr water from  public
fauceis having a 24-hour flow rate of 10 liter/min. and a service rate.
of 486 persons per faucet. 1In projecting their consumption, setting the
per capita consumption at 35 lpcd seems to bé appropriate, considering
the estimated present per capita consumption fromtpﬂblic“faucets was
that presented in Table 6.2.2. This per capita consumption is held to
be constant up to the year 2010. |

Projected Population

The population of each city/municipality .in the’ future that'was%broject—
ed in Section 6.1 contains general and blighted'pophlation catégories
The projected population: under: such categorles ‘were adopted :for the

projection of water consumption.



‘For. some areas, the estimated year-19890- general population is smaller
than the estimated equivalent number of population for house. service
connections. This means that a part of the blighted population have
“house service connections instead of public faucets. - For those areas,
therefore, corrections were made on the ratio of blighted population to
total population, with the assumption that the estimated equivalent
number of population for house service connections is equal to the gener-

al population of the area.

‘Moreover, sincé'beneficiaries of private sector supply systems may also
be categorized ‘under general population, around 80% of the NCR popula-
tion was estimated to fall under this category as shown in Table 3.2.3.
Therefore, the ratio of the. total blighted population was adjusted at
20% of total populatiﬁn in accordance with the respective shares of the
‘estimated blighted population in-each muni¢ipality in year-1990 as shown
in Table 6.2.7.. '

“Assuming these blighted population ratios will be constant in the fu-
ture, the future populations were projected for both groups.

- The ratio of population-served'by MWSS was determined by city/municipal-
ity for each projection year: in view - of the estimated present served
population by MWSS and private water supply systems presented-in Table
6.2.2. '

" For the areas covered by FAWSP and RPWSP, the served population project-
- ed in the reports of these projects were adopted after adjusting the
"'Projécted~POPulation*of'each'area. ' '

 Domestic Consumption -

Total domestic consumption is bbtained-by.mﬁltiplyingrper capita con-
‘sumptionfaudJPOpulafionﬁbberfall“cities'and'municipalities-for each
projectixﬁl'year.  Computation results ‘at 5-year intervals ‘for years
'1995-2010 are presented in Tables 6.2.8 to 6.2.11.

b) ‘Commercial Water Consumption-

" Commercial water=cdnsump£ibn is_éimilarly_influenced by eéonomic growth
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-and tariff changes in real terms, with some extent of elasticity.on both

- factors.

~The annual commercial consumption in a given year-may be givenlby the

following formula: .

SCD(I) = CD{I-1) X F1+(CG(I~1)XCOED)+{CTI(I-1)xCPED) ]

where:
1 = Year _
¢D(I} = Total: commercial consumption in year I. . -
CG(I) = GDP growth rate in service sector in
~year I
" COED = output elasticity of consumption in .
.service sector
CTI(1)= tariff increase in real terms in year I
CPED = price elasticity of consumption

Data on GDP growth in the service sector discussed in Section 6.1 were
applied for this projection. Data on tariff increases, Outputlélastici—
ty, and price elasticity were assumed by‘CORPLAN as shown in Table
6.2.12. As computed, commercial-GOnsumption-in-thé*year 2010 'in the
MSA, excluding the BP799 area, will be more than double the estimated

present demand.

The share of MYSS water supply to the total commercial. consumption was
calculated at 76.3% based on the actual billed water consumption and the
estimated total commercial consumption {Table 6.2.3). - :The amount of
privately supplied water for commercial .consumption was. about 106,800
m3/day based on the grbﬁndwatér'use survey. Assuming that the share of
private supply and the share of the consumption'ofreadh“citY/muniéipali- 
ty will be stable in the 'future, the commercial cOnshmption in the
future was. projected as shown 'in Table €.2.13. For*ihe areas under.
BP799, commercial consumption.was computed:using.theimethods{adOpted'in
RPWSP. .

It is estimated that MWSS shall supply 801,100 m37day for oqmmercial
consumption in the year 2010, This amcunt4isfequivaléntsto~2.3=times-of

the presently supplied amount for commercial use.



¢) ‘Industrial Water Consumption

" Industrial water consumption in the future is projected in the same way

as commercial water consumption.

The projected growth of the GDP' for the industrial sector as discussed
in Section 6.1 was applied for the projection of industrial consunption.
Data -on tariff increases, output'elastioity,'and price elasticity that
were assumed by CORPLAN were also adopted for the Study and are shown in
Table 6.2.14.

fIndUstrial'éonsumption in the: year 2010 is estimated to be about 1.8

times of estimated present demand.

‘The share of MWSS water supply to the total industrial consumption is
calculated at 19.2% based on the actual bilied‘water=consumption and the
results of the groundwater use survey (Table 6.2.4). The private supply
for industrial consumption in 1990 was about 354,900 m3/day. Assuming
that the share of the private supply and the share of the consumpiion by
- each city/municipality will be stable in the future, the industrial
consumption in the'future.was.projected as shown in Table 6.2.15. For
the areas covered by RPWSP, industrial bonsumptions were computed using
‘the respective methods adopted in RPWSP.

1t is estimated that MWSS ‘shall supply'223;700 m3/day fbr industrial
consumption in the year 2010.  This amount-is equivalent to 2.8 times of
present MWSS industrial consumption.

" {3) Total water Demand
The ‘total water demand is obtained by summing up the domestic, commer-
cial, and industrial consumption that are projected for each year. Also

added'td this demand are the}waterklosses'dufing'distribution.

‘Present 'Non—Revéhue_.Water} of MWSS exceeds  50% .of_ total distributed

amount, and it includes various components e.g.,'meter.error,:illegal

' “connections,” leakage, ‘and o on. 'The projected  future consumption,

however, excludes leakage.  The MWSS water demand thus involves adding
“the amount of leakage. '



The size of projected water demand, given the currently high NRW ratios,
will be affected substantially by the leakage ratios Lhat are adopted.
MWSS aims to reduce the NRW ratio to 25% in. its reduction program under
- MWSRP I and II which are under current implementation.

Reducing the NRW ratios to such levels may, however, be difficult to
achieve as present ratios are still high. Even AWSOP: already adopted
higher NRW . ratios in. its feasibility stage. But even these -higher
ratios were revised for higher ones at AWSOP's detailed design stage.

For reasons of comparison, three cases were presented for the ahove said
-ratios, from which the leakage ratios to be used in water demand-projec—
tion in this study was determined.

The' first case (Case 1) is based on the projection by CORPLAN. Leakage
- amount will:be reduced to 25.2% of total demand in year 1985, to-21% in
years 2000, 2005, and 2010.

The second case (Case 2) is based on the ratios used -in AWSOP's feasi-
‘bility study stage. These NRW ratios, 30% in year 1995 and 25% in years
2000, 2005 and 2010, are higher than those CORPLAN.

In the ongoing detailed design:stage of AWSOP,.leakage ratiosfhigher
than those in <Case 2 were adopted: 35% for year 1996. The third case
{Case 3) had this considéred such that the ratio for 1995 is:35%, that
for 2000'15 30%, and 25% for years 2005 and 20190.

‘All three cases ar¢ tabulated below. The ratios applied in Case 3 are
the ones adopted by this Study for the projection of water demahd.

ADOPTED LOSS RATIO (% to Total Supply)

1995 2000 2005 2010

"CASE 1 "25.2 21.0 21.0 ' 21.0
CASE 2 30.0 25.0 256.0 25.0

CASE 3 '35.0- - 30.0 .25.0 0 25.0

The computation results for years 1995,'2000,.2005,_anq;201diare_summa—
rized in Tables 6.2.16 to 6.2.18 and Figures 6.2.1 to 6.2.3. .



6.2.3 Supply Capacity Against Demand

A yearly water demand and supply analysis for the period 1995 to 2000
and for years 2005 and 2010 was made considering. the projected water
- demand and the planned water supply capacity.:

The projected water demand was allocated 'by expected water source,
assuming the ratio of supplied water by source as shown in Tables 6.2.19
~to 6.2.22. ‘The lccation of respective area, the present_coverage of the
Central Distribution System (CDS) and existing groundwater pumping
capacity were considered for this assumption.  In this assumption,
Bacoor and Kawit in Cavite will be served through CDS. Areas in Rizal,
however, are generally supplied. with groundwater .except some areas

which are close to existing CDS.

Taking the assumption'that the planned and ongoing-projebts to augment
“ the- -water source and treatment capacity will be implemented on schedule,
‘a comparison of surfacé water supply capacity and water demand for each
particular year -was done (Table 6.2.23 and Figure 6.2,4). From this
comparison, the fdllowing were noted: '

a. AWSOP is indispensable to meet demand.

b. The surface water supply capaﬁity will not be critical to meet
demand until 2010 even if - produeed water is Ssupplied to NCR
and a part of Cav1te and Rizal, and the augmentation of water

source is conducted on schedule.

‘. If implementation of UATP and MNEWSP is. delayed, water supply
- situation will-be-critical;by.theiyear 2005,

_d;.Requirgd'grouhdwater‘pumpage will ‘increase to about 1,278,000
m3/day - in 2010 including discharge by private sector.

2. The share ‘of groundwater in total water . supply will decrease
down to about 24.6% in 2010.

“f. If the Bulacan ‘Bulk: Water Supply PrOJect is 1mp1emented, imple-
“mentation of MWSP III shall be .advanced as early as possible.
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Otherwise supply situnation will be critical soon aftér year
2005, Though water amount to be allotted for -the Bulacan
‘project ‘shall be decided based on the probable implementation
‘schiedule of MNEWSP, UATP, and MWSP III, the proposed :amount
for its Phase I (1996; 100,200 m3/day, 2000; 131,100 m3/day)
can be secured if UATP is executed on schedule. However,

supply ‘of all

proposed ‘amount for Phase II (2010§"398,400 m3/day) before
completion of MWSP III will make'MWSS-Water'supply situation

eritical.
6.2.4 Groundwater Discharge Projection
{1) Outline of Scenarios
For preparation of data to be used in the simulation’ of future ground-
water level in Metro Manila, projection of groundwater discharge was
done using the projected groundwater demand in the study area. For that
purpose, the foliowing four scenarios- were prepared .considering the

probability of assumptions stated in each case.

Basic Assumpitions:

a. AWSOP will be completed in 1996.

b. UATP will be completed in 1998.

c. MNEWSP will be completed in 1997. Water source for the whole
area of Montalban, San Mateo, and a part of Marikina willlbe
converted to the Wawa Dam the next year. Groundwater utiliza-
tion facilities to be constructed to meet demand by that year
will be operated continuously from that'year onward. - '

d. MSWDP will be completed in 1995,

Scenaric 1 (Basic Seenario):

The increase of commercial and*induStriaihwétey‘ﬂémaﬁd'ﬁill be in pro-
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‘portion to  the "estimated present. share of the MWSS 'and the Private
~gector, except ‘in some areas within CDS such as Manila, Pasay, Quezon,
~Caloocan, Makati,  Malabon, Mandaluyong, Navotas, and San Juan. In these
areas, said increase will be covered by MWSS only. In Cavite area, only
" Bacoor and Kawit will be supplied by CDS..

The caléulations done in Subsections 6.2.2 and 6.2.3 were based on this

scenario.

Scenario 2 {(Optimistic Scenario):

The same assumption on commercial and industrial water demand in Scenar-
io 1. However, commercial and industrial water demand increase in the
private sector from year 2001 is converted to MWSS. Municipalities in
the Cavite drea will be supplied by CDS.

Scenario 3 (Most Optimistic Scénario):

‘Thée “same assumption on commercial and industrial watler demand in Scenar-
io 1. However, commercial and industrial water demand increase in the
private sector from year 1996 is converted to MWSS. Municipalities in

the Cavite area will be supplied by CDS.

Scenario 4 (Pessimistie Scenario):

The same assumption on commercial and industrial water demand in Scenar-
io- 1. However, implementation of projects mentioned in'Basic Agsump-
“tions is delayed for -2 yeafs. In‘the Cavite area, dnly Bacoor and Kawit
~will be:supplied by CDS.

Difference between assumptions in each scenario-can be summarized brief-
ly as shown in Table 7.3.1.:

. (2) 'Projected Groundwater -Discharge

- In ‘accordance with ‘the just said scenarios, the future groundwater
‘demarid was projected.

-f:Using'the*future'ngundwdter-deménd-projebfion results, the distribution
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6.2.

of groundwater discharge was projecied for each scenario. To increase
the probability of the projection, adjustment including interpolation

‘was done on the projected discharge between the years 1991 to 1999 for

several areas in Cavite and Rizal so as to moderate the rate of increase
of discharge. Projections for each scenario ‘are summarized in Tables
6.2.24 to 6.2.27.

In Scenario 1, groundwater discharge will increase to 1,278,000 m3/day,

which is equivalent to 1.37 times of estimated present discharge.

In Scenario 2, total discharge will increase to 1,139,000 m3/day or
1.22 times of -present level, and 1,064,000 m3/day or 1.14 times in the

" Scenario 3.

5

In the Scenario 4, which is pessimistic. but has a high probability,
total discharge will be 1,295,000 m3/day or 1.39 times of present dis-

“charge amount,

For all scenarios, areas . in Cavite and Rizal require much. increase of

‘groundwater discharge.
Water Demand Projection in Antipolo Basin

(1) Present Situation

" a) Existing System

The Poblacion area of Antipolo-which occupies- the center of -the Antipolo
Basin was initially served by the water supply system constructed by the
then Bureau of Public Works. The sysiem includes 6 deepwells and about
20 km of distribution pipelines. = When' Antipolo became a part of the

MWSS service area in 1976, the system was turned over to MWSS.

To meet the water demand, MWSS constructed-an additional 4 deepwells for
the system: 2 wells in 1981;- 1 well in 1982; and 1 well in 1983. A
total of 10 deepwells have therefore been ﬁoperational.”Since.'thOSe
times. All of these wells are currently operated-on€244houf‘basis.
Their various capacities range from 210 liter/min. to 1,400 liter/min.

Due to limited water source and rugged terrain of the aféa,frationing is
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done in the system via control of valves,

At present, the system has about 33.59 km of distribution pipelines. A
distribution reservoir is not provided in the system so that the pumped
groundwater is directly injected into the distribution pipes after some
extent of chiorination. |

b) Water Consumption

: The - Computer Service. Center of MWSS summarized as shown in .Table 6.2.28
the existing number of connections and water consumption in 1990 of the

. MWSS water supply system in the Antipolo Basin,
Observations regarding this table are summarized below:

~a. Total water consumption in the basin is rather small in com-
parison with the share of no. of connections due to small

water conmsumption in industrial sector.

b. The share of*domesticICOnsumption is in accord with the share

of no. of connections.

‘e¢. The character of the area in the basin may be categorized as a

residential area with small scale commercial enterprises.

'd. Per capita domestic consumption may be estimated as follows:
2,062 md/day / (3,535 conn. X 8.1 person/conn. )
= 103.4 lped ' '

“According. to the. groundwafer use sur#ey-conducted'in,this_study, 26
deepwells are operated in the basin in additién to the 10 deepwells of
MWSS. The discharge and water consumption by use obtained by the survey
. is summarized in Table 6.2.29.

7Thusf5fhejMWSS‘Systemfdischarged about-half'ofathe total groundwater
~.discharge in the basin. . Only. 33.5% of MWSS discharge was billed as
rﬁvéﬁue.wéter3in:1990:3_Though_a_part'bleRW,seems.to be consumed by
. illegal, connections, most of it is.considered to be leakage in view of

the rather low per capita consumption estimated for the area. - Survey on

6217



this matter was conducted by FAWSP in 1989. As a result of that survey,
ratios for leakage and unbilled consumption during that time were esti-
mated at 68.2% and 0.2% of production amount, respectively.

(2) water Demand Projection
a}) Domestic Water Consumption

The population projected in Section 6.1 was adopted for the projection
of water demand in the basin. = MWSS service ratio was determined in
accordance with the planned service coverage of the MWSS system and the
extent of urbanization., 'MWSS service coveragé was determinéd.under the

following assumptions:

a. The service area within the basin boundary will be limited by
‘the year 2000, except for the present serviece area that is

out of the basin.

b.  The service area will continuously expand outward from the

central area {poblacion).

e¢. The priority of service will ‘be laid on the preéént developed

‘area, ‘and it will be covered by the year 2000.

d. Present developed area closely located outside the basin will

" be-covered after the year 2001.
e. The basin will be fully covered by'the'systEm'by the year 2010.
‘Figures 6.2.5 and 6.2.6 present the service coverage in selected,years.

Population' in the service drea can be derived by multiplication. of
population and service ratio. In 1995, it will be about>71;000;finélud—
ing those in the present service area ocutside of theibasin; and which is
about 67% of ‘the population in the basin. It will:-‘increase “to about
'195,000" of about’ 110% of ‘basin population ‘in -the year 2010. ‘ Since the
estimated present-Sétbbd'popUIation?is'about 293000 (3,535 conn: x_8:1),_
the served population in 2010 will be -abOut~6;8‘timéé'of present served

‘population (Table 6.2.30). - SR '



"The ‘domestic water demand. in the MWSS’s system in’' the basin were comput-
~ed as shown'in Table 6.2.31 adopting the same per capita consumption as

- those applied in the previous projection in FAWSP,
b) Commercial Water Consvmption

;Theuwater.consumption of " the commercial sector computéd_in Subsectiion

6.2.2 was adopted in projecting commercial water consumption.

Based on the data:presented .in Table 6.2.28, B1% of ithe MWSS commercial
consumption projected for the Antipolo municipality is considered to be
consumed ‘in the basin:

Allocation to each barangay was done . in accordance with the domestic
Yconsumption=share:of~each barangay. . The computation results for the
centire ‘basin and the MWSS system are presented in Tables 6.2.32 and

T 6.2.33.

c) .Industrial Water Consumption

The water consumption in: industrial sector computed in Subsection 6.2.2

" was adopted in the projection of industrial water consumption.

* Based On'the data presented in Table 6.2.28, 3% of the MWSS industrial
¢onsumﬁtion projected -for :Antipolo-.municipélity"is considered to ' be
consumed’ in the basin. The present private industrial consumption, in
addition to the MWSS iﬂdustrial consumption, was added to the total

. “demand,  considering ‘that the bulk of it was consumed by a few poultry

~farms,

Allocation to each barangay was-exechted in accordance with' the share of
the domestic consumption. -~ The computation results for the entire basin
andfthe-MWSS;system are preseﬂted“in Tables 6.2.32 and 6.2.33."
‘d)Distribution Loss

:LOSses*during_ﬁater'QiStributiﬁn'are_mainly caused by leakage. - Though
the7preSent-leakage ratio is considerably high, probably amounting to

- more than 50%; a ratio of 30% was applied for the projection up to the
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year 2000, and 25% after that, in anticipation of the benefits of the
NRW reduction program and of new projects to be implemented in the
basin, including the high rate replacement of old distribution pipes.

e¢) Total Demand

Total water demand in the basin and in the MWSS service area are summa-
rized in Tables 6.2.32 and 6.2.33.

(3) Analysis on Supply Capacity and Projected Demand

Projected water demand for the Antipolo basin is summarized as shown in
Table 6.2.34. Because of the limited yield of the groundwater resource
in the basin, additional water sources in the future shall be mainly
" obtained from surface water resources. Based on the computer simulation
of the groundwaler condition in the basin, a groundwater discharge of
about 27,800 m3/day is considered to be the maximum limit of discharge
in the basin. Augmentation of water source, as implied in the table, is

a course that should be immediately pursued.

Due to the pumpage of existing groundwater pumping facilities, the water
source augmentation by ‘groundwater resource is limited up to 8,300
m3/day. Of this figure, 2,070 m3/day will be obtained through rehabili-
tation of existing MWSS's deepwells. Therefore, the additional pumpage

- resulting from the development of new wells shall be limited te a total
of 6,274 m3/day.

After augmentation of the groundwater resource, supply_capaéity will be
able to meet the demand until the year 1998, on a daily average basis.
On a daily maximum basis, however, supply capacity will not be able to

satisfy:the demand from 1995 onward.

Further augmentation is thus required, and at an averageJqf'about 1,800
m3/day in the year 2000 and about 18,100 m3/day in the year 2010, assum-
ing maximum groundwater production capaéity ‘is about 27,400 m3/day
(Table 6.2.34 and Figure 6.2.7). On a daily maximum basis,'amount of
augmentation is 15,500 m3/day in 2000 and’40;900m3/day in-2010. .



TABLE 6.1.1  TOTAL POPULATION, HOUSEHOLD POPULATION ARD NUMBER OF
HOUSEROLDS IN THE STUDY AREA (1990)

CITY/MUNICIPALITY :  TOTAL : . HOUSEHOLD : NUMBER OF

: POPULATION : POPULATION  : HOUSEHOLDS

METRO MANILA 7,928,867 7,887,861 1,567,665
1. Manila : +1,598,918 1,585,887 308,874
2. Pasay City 366,623 364,959 13,642
4, - Quezon City 1,666,766 1,659,940 - 331,760
"4, -Calookan City S 761,011 - 159,420 - 150,972
6, Las Pinas 296,851 296,645 - 57,774
6. Makati : 452,734 450,163 . 89,3810
7. Malabon - 278,380 . 278,161 - 58,0851
8. Mandaluyong 244,538 242,526 49,065
9., Marikina - 310,010 1309, 103 60,090
10, Muntinlupa 276,972 268,960 53,449
-'11. Navotas : 186,799 186,642 38,864
12, Parafiaque 307,717 . 306, 865 - 61,282
13, Pasig 397,309 . 396,764 - 77,621
14, Pateros - 51,401 51,359 9,808
©16. San Juan 126,708 125,815 . 24,338
16. Taguig 266,080 265,043 . 653,153
17. Valenzuela 340,050 339,609 . 69,642
- CAVITE . 457,020 456,569 . 91,396
1. Bacoor 159,686 - 159,663 . 80,928
2. Cavite City 91,641 - 91,480 19,040
3. Imus 92,125 91,875 18,648
4, Kawit 47,755 47,1785 9,767
5. Noveleta 20,409 20,409 4,012
"6, Rosario 45,405 45,387 9,001
RIZAL 980,194 978,596 189,712

. 1., Angono ' 46,014 45,439 8,941
;2. -Antipolo 207,842 207,665 40,852
3. Baras 16,880 16,880 3,163
4. ' Binangonan 127,561 127,421 24,3178
5. Cainta 126,839 126,680 ' 24,715

" 6., Cardona 32,962 32,968 6,264
7. Jala-Jala 16,318 16,318 3,035
3, Morong . 32,165 32,165 6,255
9,  Pililla 32,7711 82,111 6,131
‘10. Montalban 67,074 _ 87,011 12,891
il. San Mateo 82,310 82,289 16,079
i2. Tanay - 58,410 58,1986 11,089
13, Taytay . 112,408 © 112,183 ‘21,881
14, Teresa o . 20,645 20,640 3,978
CTOTAL 9,366,081 . 9,323,026 1,848,773

 Seurce: National Statistics Office _
1990 Census of Population and Housing

.31

[o}
|



TABLE 6.1.2  POPULATION DISTRIBUTION IN ANTIPOLO (1990)

MUNICIPALITY/ C o TOTAL, : HOUSEHOLD @ NUMBER: OF
BARANGAY :  POPULATION : POPULATION : HOUSEHOLDS
ANTIPOLO ' S 207,842 - 207,665 . 40,852
1. Bagong Nayon 18,002 18,002 . 3,472
2. Beverly Hills 1,034 i,084 - 191
3. - Calawis 1,662 1,662 - 853
4. - Cupang E 25,696 25,690 .. 5,005
5. Dalig 20,334 20,334 S 3,964
6. De La Paz ‘ 21,033 21,033 . 4,158
7. - Inarawvan 4,965 4,965 . 21,023
8., Mambugan 15,636 15,611 . . . 2,970
9, Mayamot 15,887 16,887 - 3,142
10, San Isidro 18,260 19,248 . 3,716
“11. San Jose - 26,121 26,049 5,087
'12. San Juan 1,394 1,394 298
.13, San Luis- - - 6,241 . 6,241 1,340
14. San Rogue : 17,227 17,165 - 3,287
15, Sta. Cruz 13,340 13,340 2,806

Source: National Statistics Office -
1990 Census of Population and Housing (Report No. 2-A)
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TABLE 6.1.5 GROWIH RATE OF THE STUDY AREA’S POPULATION (1990-2010)

ANNUAL GROWIH RATE

CITY/MUNICIPALITY : e
1990/ .+ 1995/ : 2000/ : . 2008/ : 2010/

1980 @ 1990 1995 : 2000 2005
I. METRO MANILA 2.83 2.47 2.07 1,713 1.42
1. Manila -0.27 - 0.82 0.47 0.20 0.00
"2, Pasay City - 2.34 2.28 . 1.98 . 1.86 1.59
3. . Quezon City 3.50 3.16 | 2.96 . 2.76 2.47
4. Calockan City 4.79 = 2.74 2.31 1.89 1.586
5. Las Pinas 7.69 6.63 5.717 5.00 4.28
6. Makati 3.68 1.55 1,14, 0.81. 0.53
7. Malabon 3.69 1.88 1.43  1.08- . 0.77
' 8. Mandaluyong . = 1.67 1,67 1.24 . 0.91 0,62
9. Marikina 3.74 2.95 2.41 1.96 156
10. Mmtinlupa = 6.99  4.50 3.82 3.24 . 2.70
i1, Navotas 3.86  2.11 1.64 -1.26 0.94
12, Parafiaque 3.81 3.65 = 3.05  2.54 2,08
13. Pasig 3.84 3.21 2.5 2,17 - 1.7%
14, Pateros 2,36 2,56 1 2.06 1.64 1.27
15. San Juan - -0.33 1.00 . 0.64 0.36 0.13
" 16.° Taguig 6.77  3.12 2.57 2,10 1.68
17. Valenzuela 4,63 4.63 4.10 ' 3.49 2.93
I1. CAVITE ' 3.43 3.11  2.89 2.33 1.92
1. Bacoor 5,69  4.16 .3.61 311 . 2,63
2. Cavite City 0.44 1.46 1.14  1.03 0.49
3.  Imus 4.43 3.02 2.57 2,17 . . 1.79
4. Kewit. 1,93 2,90,  2.46. [ 2.07 21,70
5. Noveleta 3.44 2,867 2.25 1.88 . 1.53
- 6.  Rosario 3.09 3.14- - 2.e8 2.26  1.88
III. RIZAL 5.46 3.20 2,84 2.52 2,07
i. Angono o 5.28  3.59 3,07 2.56 '2.03
‘2. Antipolo . 10.83 4.61 4,01 3.40 2,79
3. Baras " 3.89 2.42 2.01 1.59 1.17
4. Binangonan ©4.33 1.97 1.60 . 1.22 ...0.84
‘5, Cainta . 7,44 5.22 4.56 3.90 3.24
6. Cardona .. 2,75 1.31 1.00 - 0.68 0,35
7. Jala-Jala 2,901 1.75- 1.40 1.04 0.68
8. Montalban - 4.50  2.44 2.02 1.61 . 1.17
" @,  Morong S 2.36 1.42 1,36 1.69 1,47
10, Pililla , 3.23 © 1.96 1.58 . 1.21 ~0.83
11. San Mateo. 4,52 2.31 1.91 1.50 1.09
12. Tanay . - - - 3.46 - 2.42- 2.01 .  1.59 1.17
13. Taytay - £ 3.79. ..2.83 2.72. '3.08 2,61
0.82 0.55 . 0.27-  .0.03

14, Teresa . 3.13




TABLE 6.1.6 POPULAT}_ON_ PROJECTION FOR THE STUDY AREA, 1_990——2010

CITY/HNICIPN.]ITY: 980 ;1990 - 1995 o 000 . 2006 . 20N

(CENXIS)  (CRNLS)
1. MR 5,970,307 7,928,867 3,971,800 9,848,977 10,847:652 11,649,508
1. Hnila ©1,642,708 1,598,918 1,666,014 1,705,567 1,723,126 1,703,140
2. Pasay City 269,927 366,823 . 402,932 433,M8° 457,147 475,225
'3, (uezon City - 1,174,605 1,686,766 1,870,519 2,049,017 2,200,635 2,323,154
4. Calogien City 471,323 61,011 872,801 979,527 1,076,883 1,164,630
5. Las Pines 131,55 26,851 413,469 551,808 708,74 878,109
6. Maiati 375,424 452,73 489,333 SITOEY SIS 9537
7. Malabon 192,433 278,340 305,870 328,653 346,864 360,515
8. Handaluyong 06,906 244,538 265,870 282,944 236,044 05,365
-9 Marikina - 213,199 310,010 399,368 405,480 447,289 483,621
10. Mntinlupa 137,704 275,972 M6,829 415,918 4B, T 565,215 -
1 Navotas CO121,0% 0 186,709 207,567 225,308 240,03 51,550
U1, Pararaque - 210,115 SOT.M7 - 369,370 430,253 488,493 541,964
13, Pasig 210,563 397,309 466,552 632,663 593,888 648,263
14, Pateros 40,59 - 51,401 52,433 8,07 W38 MM
© 15, SanJduan 0 131,083 126,708 133,478 137,583 140,304 141,007 -
6. Tagiig (135,143 266,080 30,03t 3SEN IR AW
17, Valerimela 213,655 0,050 432,359 530,84 632,075 8L
T1. CAVITE T 457,000 BM, 043 611,052 685,825 T 756,085
1. Hacoor 90,34 159,685 196,636 235,538 /ThIW 313,5%
2. (avite City 87,666 91,541 93,576 104,379 109,998 112,628
3. Ims 56103 42125 07,162 - 120,860 135,818 148,542
4. Kawit " 39,368 47,155 55,217 82,445 89,254 75,407
5. Noveleta 14,450 20,409 23,325 26,102 28,673 30,955
$. Roeario 33,312 45,405 53,121 &0,737 §8,022 ,15
i1, RIZAL SBT, M6 v80, 1M 1,150,043 1,305,537 1,503,547 1,667,390
1. Ao AL 46,91 55,082 84,219 12,919 30,788
"2, Antipalo TN T8 - 91,738 315,449 379,184 435,986
3.  Bares C LM 16,8480 19,051 21,063 22,808 24,182
4. Binangonan 82,707  1PT.561 140,791 152,533 162,199 168,117
5. Cainta SB0,280 125,830 164,650 206,860 251,447 285,645 -
§. Cardna 93,00 - 32,952 5,14 3,995 38,770 38,457
1. JalaJala 12,08 15,318 17,814 . 19,109 3,13 20,8%
8. Montalban 42,748 67,074 75,765 63837 90,845 © 96,318
9, Morang 5,387 1,165 34,528 36,957 40,222 - 43,304
- f0. Pitilia 3,16 32, 36,137 39,119 41,55 4332
" 11, Sen Mateo 53,014 82,310 9,400 10,679 W90 115,789
12. Tanay 41,31 58,410 65,97 12,889 78,925 83,6718 - -
3L Tayray 76,930 2402 126481 18,32 11,05 W61,
14, Teresa 15,093 2,645 21,507 2,106 20,410 . 22,44
TOTAL 5,851,925 9,306,081 10,055,886 11,885,970 13,038,024 14,073,043

‘Source: Estimation made by the Study Tean based an HS( data
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POPULATION PROJECTIONS FOR THE MUNICIPALITY OF ANTIPOLO,

iTABLE 6.1.7
1990-2010
_;aNICIéALITY/ :
BARANGAY : 1990 1995 2000 2005 2010
ANTIPOLO : 207,842 : 261,738 319,849 : 379,154 : 435,886
1. Bagong Nayon 18,002 22,644 1 27,647 : 32,752 : 37,837
2. Beverly Hi-il_s’ ;1,034 1,385 : 1,767 : 2,161 : 2,532
3. Calewis 1,662 2,172 2,725 : 3,203 : 3,831
4. Cupang 25,696 32,283 39,380 : 46,620 : 53,551
5. Dalig 20,344 25,566 : 31,204 : 36,956 : 42,461
6. De La Paz%(Pbb.) 21,033 26,441 32,269 }' 58;215 : 43,906
7. Inarawan . 4,965 : 6,312 7,767 : 9,254 : 10,673
8. Mambugan 116,636 : 19,680 : 24,039 : 28,487 : 42,743
9. Mayamot 15,887 : 19,995 24,423 : 28,941 : 33,264
10. San Isidro 19,260 : 24,220 : 29,566 : 35,020 : 40,240
11. San Jose - 26,121 32,815 40,028 : 47,385 : 54,428
'12. San Juan i 1,394 1,838 2,319 : 2,813 3,280
13, San Luis 6,241 7,810 9,712 : 11,852 : 13,311
14. San Roqué | 17,227 ': 21,673 '26‘465 : 31,355 ; 35,034
15." Sta. Cruz 13,340 ...16'804 20,538 : 24,349 : 27;955_

Scurce Estlmatlon made by the Study Teamn based on NSO
 data. Due.to the absence of populatmn data at
barangay level prior to 1990, population pro-
jections at barangay . Jlevel were based on the

growth rate of the whole Antipolo mmnicipality. _
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TABLE 6.1.9 BLIGHTED POPULATION PROJECTION, NCR

-+

| TOTAL FOPULATION | GROSS BLIGHTED | % OF THE TOTAL
YEAR | (Thousands) | POPULATION | POPULATION
E- | (moveanas) |
185 | 6,042.21 |  2,275.18 | 32.8
1986 -f 7,036.55 ,} 2,305.09 f 32.7
1987 : 7,244.38 ; 2,414.25 } 33.3
1988 ; 7,462.03 E 2,633.21 = 33.9
1989 § 7,690.01 f 2,663.38 : 34.6
1990 ; 7,928.87 } 2,805.57 ; 35.4
1995 { 8,971.80 '= 3,172.40 ; 35.4
2000 } 9,948.98 } 3,612.38 '-} 35.3
2005 ? 10,847.65 - . : 3,820.59 } 35.2
2010 E 11,649.61 E 4,091.27 "E 351

i — k BAAAR i e ot Wbl [y =t i B fmgrp WAL ) 1 — — — " — o ro— —

e maa e — — ey At Tt i T oy i S . Yt Al Tt S — i e sl

Source: NHA-CORPLAN = (1985-1990)
STUDY TEAM  {1995-2010)



TABLE 6.1.10  PER CAPITA INCOME GROWTH ~ (X)

_YEAR PER CAPITA TNCOME GROWTH
(%)
~ SECTOR
1 2 3
1987 -1.37  -1.37 0.900
1988 -3.85  -3.95 0.00
1989 -7.37  -7.37 0.00
1990 -9.17  -9.17 0.00
1991 14.72  14.72 0.00
1992 -17.64  -17.64 0.00
1993 -1.22  -1.22 0.00
1994 -1.43  -1.43 . 0.00
1995 1.49 49 . 0.00.
1996 3.11 3.11 0.00
1997 -3.01  -3.01 0.00
1998 -2.92  -2.92 0.00
1999 -3.00  -3.00 0.00
2000 -12.31  -12.31 0.00
2001 -1.28  -1.28 0.00
2002 ~1.18  -1.18 0.00
2003 -1.08  -1.08 0.00
2004 -1.00  -1.00 0.00
2005 -0.91  -0.91 0.00
2006 -0.84  -0.84 0.00
2010 -0.56  -0.56 0.00

1. General Population
2. Urban Development Beneficiaries
3. Blighted Population

Source: MWSS (CORPLAN)



TABLE 6.1.11  GROSS DOMESTIC PROJECT.(GDP), NATIONAL CAPITAL REGION

INDUSTRIAL . . BERVICE
YEAR "GDP (M) ~ GROWTH RATE . GDP (M) GROWTH RATE

1983 16645 15586

1984 15022 -9.75 13901 -10.81
1985 - 13840 ~7.87 13185 -5.15
1986 13640 -1.45 13093 -0.70
1987 14669 7.54 13539 3.41
1988 15431 5.19 14663 8.30
1989 16430 6.47 15480 5.57
1990 17844 8.61 16405 5.98
1991 18605 4.23 17340 5.70
1992 19651 5.62 17956 3.55
1993 20653 5.10 18767 4.51
1994 21650 4.83 19638 4.64
1995 22687 4.79 20467 4.22
1996 26729 4,60 21298 4.06
1997 24710 4.13 22114 3.83
1998 25728 4.12 22909 - 3.60
1999 26741 3.94 23735 3.60
2000 27755 ' 3.79 24563 3.49
2001 28773 3.67 25383 3.34
2002 . 29787 3.53 26203 3.23
2003 30797 3.39 27020 3.12
2004 31811 3.29 27838 3.03
2005 132825 3.19 28660 2.95
2006 33839 3.09 20481 2.86
2007 34853 3.00 30300 2.78
2008 35867 2.91 31120 2.70
2009 36880 2.83 31939 2.63
2010 37894 2.75 32759 2.57



Note:

(1) ~bpata for 1983 to 1985 were estimates as of June 1986 and
were taken from NEDA.

(2) Projections for 1087 to 1992 were obtained from Projections

of Regional Development Plans 1987-1992.

(3) Projection for 1993 fo 2010 were estimates made by the Study

Team.
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STATUS OF DOMESTIC WATER SUPPLY BY MWSS AND

PRIVATE SYSTEMS

TABLE 6.2.2
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TABLE §.2.5 PER CAPITA DOM'ESTIC WATER DEMAND GROWTH
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(1) Per capita income growth in real terms in year I (X}
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SOURCE
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1 terss in year I (4]

{5} Price elasticity of consuaption

{6} Imcrease rate by tariff

{7} Tncrease rate

incone

(1] Increase rate by

{4] fariff

increage In rea

r(a)e (5) [x)

{nereage in year

1(%)

in year _ _ B
(8} Incresse index in year I, 1.0009 in base‘year 1890



CYABLE 6.2.6 PER CAPITA DOMESTIC CONSUMPTION PROJECTION

b o s o e e 2m m tm m n d  S  m m ns  o  h  fan o e e s e e g e e s 2 e
£CITY/MUNICIPALITY' 1990 ' 1995 -} 2000 | 2005 | 2010 '
| o e e o e} o e e
: I. NCR 174
{._..._..._.‘...,.....,._......__..._.. v marm e i e i e = e e
'CITY OF MANILA 181 186 191 ‘195 200
I'PASAY CITY *a 151 180 ig7 193 200
IQUEZON CITY 184 188 192 196 200
'CALOOQCAN CITY *a 134 180 187 183 200
'LAS PINAS *s 51 180 187 193 200
- IMAKATI 206 210 213 217 220
IMALABON *a 128 180 187 193" 200
I MANDALUYONG 164 180 189 193 200
IMARIKINA 181 1886 190 195 200
IMUNTINLUPA *g - 89 180 187 193 200
INAVOTAS *a 86 180 187 183" 200
| PARANAQUE 324 305 287 268 250
{PASIG 180: 185 180 195 200
IPATERQS *a a9 180 187 193 200
|SAN JUAN 249 249 249 ‘2590 250
ITAGUIG *a 109 180 187 193 200

'VALENZUELA *a

]
i IL. GAVITE
3
L

e e e e e amn b r v ] e Y et e v e e

e e i e m e e e s e

IBACOOR *s, f

'CAVITE CITY *f 94 180 193

TIMUS *f 116 180 187 193 200

IKAWIT *f 100 180 187 193 200

INOVELETA *% . 886 180 187 193 200

'ROSARIO *f 87 180 187 193 200

: —————————————— e e e e e e e
' IIT. RIZAL 105-

:e__."___".__“_uh__ﬁn sy e Bt e |t e e e e ST L L mmem iR
| ANGONO *r - 141 160 181 265

TANTIPOLO *f 110 138 149 158 162

!BARAS *r - 141 1860 181. 205

I BINANGONAN *r - 141 160 181 205

ICAINTA *a 123 180 187 193 200

ICARDONA *r - 141 160 181 205

t JARA~JARA *r
"MONTALBAN *%f
IMORONG *rp
IPILILLA *r

181
181

T
o - n 8 e 8 e A i R e B
- s n o o P 0 7 2 S o . Y
e o B T e — - : ) - - | .
- = e e e i e A o 8 R A Y R i e A it e e e e L e i

'SAN MATEQ *f 81 178 190 204 219
VTANAY *¥r -~ 141 160 181 206
VPAYTAY ¥a 112 180 187 193 200
ITERESA *r - : 141 160 181 205
e o e e e +

1. ‘Areas with <*a> have suppressed demand due to-low water s
_ pressure, and be expected to be 1mproved by AWSOP.

2. Areas with <¥g> also have suppressed demand due to low Water
pressure, .and be expected to be improved by MSWDP.

3., Areas with (¥f> have suppressed demand due to. limited: water
sources, and be expected to be “improved by FAWSP. -

4, Areas with <#r>.are merged area under BP799, and be expected
to be improved by RPWSIP,

5, Per capita water demand in Noveleta was assumed to be sSame

as the one in Kawit
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PROJECTED DOMESTIC WATER CONSUMPTION IN 2005,
BY CITY/MUNICIPALITY
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TARLE 6.2.12 COMMERCIAYL WATER DEMARD GROWTH PROJECTION
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(1) Studt Team, (2, 4, 5) CORPLAN _
- (1) EDP grovth rate in servicé sector in real terms in yzar I (3

SOURCE:

(8) % 451,047

(6) Increase rate by tariff increase in year I (4)x(5) (%)}

(7} Increase rate in year I (%)
{8) Increase index in year L. (1.0000 in base year 1990)

{2) Dutput elasticity of consumption in service sector
¢9) Projected total commercial demand (H3/D)

{3) Increase rate by GDP growth in year I (1)x(2) (X)
(4).Tari££ increase ‘in real terms in year I (%)

{5) Price elasticity of consumption
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TABLE 6.2.14 YNDUSTRYAL WATER DEMAND GROWTH PROJECTION
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15 MWSS INDUSTRIAL CONSUMPTION PROJECTION

TABLE 6.2

0o

1
1
1
]

005

008

1995 !
{

t
1
1
1

¥NSE T oRalv,
STARE | SEARE

1940 BETIKATED CONSUNPTLON

 PELYATE !

)
r

| PRIVATR | TOTAL

[¥ss

TOTAL:

(PN

| PRIVATE | TOTAL

K¥SS

ELEN

0TAL

4
LI

¥

arer

4
¥

1
1

]
1
1
I
1
1
1
1

CITI/MURICIRALLTY

1H3/DAY} ) BOTAL

ES!{JSE ) 206,731 ) §52,686

E
'

1.5 2.431,871 ) 113,331 | 324,540 | 515,868 | 146,218 | 349,650 ! 588,825 ! l?E,Sﬁﬂ 7 4Lt 846

7.5 !

}.151,045_{

82,41

_fanila ¢
12, Passy City ¢

13 Queson-Gity

= e
— o

-
Sl

3
ity ¢

{+ Calackin €

15, Las Pinas
. Hatie

Melghon #

HE

18 Mandaluyong * ) 13,151

'

=y a0 o
ol S

R
-

o o ra

Peraneque

13 Feilg.

2.
a &

Eg =
reiie
=8s
= a2
455
= am
- oy
-

=

1%

1
t

)

1
[]

68,138

i
4
5

H
H
15,050 !

o e o
o - —
===
ot T3 e

-

1
t

11,208 -

2,16

—
e
s e
3

+
3
L
)
'
5
1
]

81,04

137 68,700 }

1
5
1
i

53,115

19,825 |

11}

9,838 )

S8 0 000t

1
[
1
1
)
1
1
]

v Paterss

u

1
1

» Taguig

16
{17 Valenzuels

1487 San Jusn %

E )
=
=
=
o
=3
8=
- -
o s
e

o =y

-
Cv— wo
—

168 )

M. Taut

.

Yavit

15 Novelete

ogeric

"

T I I i . .
G440 ) 10,402 TLINEM G - 9,18 | LIS,MTE T LR L 13 1,

Loanlat ! 10,908

[

¥

!

la

© Angons

4t
13, Barze

i
1
i

ipo

]
(252 )

1%

14, Binangonen
150 fadete

16, Cardone
1, his-lala

140 Kontalban

)
]
i
)
1
r
i)
i
1
1
1
IR
3
r
|
1
1
P
3
I
]
i

‘Hororg

t
¥

110, Pitille. -
111, Sin Haten -

|
1
1
'.
¥
1
[}
T

G5 585,300

[} i 1
[ 1 ¥
¥ t ]
1 1 3
) i El
r ] i
1 F 1 1 b
] L ] 1 1

30,8 ¢ 636,861 3 118,060 | 418,200} 60,408 1 160,208 {481,500 1 TN,065 ) 197,900 1 639,090 § 18,6t | a2,

)
1
1
1
r
'
1
[

8k

1
b

1
1
I
t
1
]
b
1 1

H

18

]

-
-] | 30y
By .uh - =
- S 4k =)
SEEI
(=3 =~ =4
d
s
HEEill

t Puure Cemand incresse une aogused to e shoeldered by XW5S only.



TABLE 6.2.16 SUMMARY OF PROJECTED WATER DEMAND {CASE 1)
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TABLE ‘6.2.17 SUMMARY OF PROJECTED WATER DEMAND (CASE 2)

{-_;5---a-_;----—---_-____——--m-__-u--_nunyn_un__unung_-—q_au_-n___,_--u___-k-_--uw-_pwﬁ_u_-nh-_—q~+

. MWSS SERVED WATER DEMAND (M3/D)
b e S 2 et = b S ey e o e e e = emss | RAT L0

1
L]

MHSS SERVICE SHARE (X)
' T b oy O Lk P e h g e n O

1085

{COMMERCIAL | INDUSTRIAL! -
B s am e it s e e R T e O P 42 e B A e e

! TOTAL

CIRD.

GOt

DOH.

' | PSRRI DRSNS o g
R - i - H -

762,978 4. 2,554,495 | 28.%¢ |} 3.6} 79.3 | 22.0 | 72.4

H TOTAL '

1.0Ss

DOMESTIC

I

3
13

118,068 |-

‘455,291 |

édnaud'
1995 1

1,218,158

‘166,254 § 2,663,414 | 28.8 | 75.,9.) 79.7 | 22.5 | 73.4 |
769,529 | 2,772,333 |-27.8 } 78.1.] 80.2 | 22,9 | 4.1 |
:..772,805 } 2,881,253 ) 26.8 | 80.1 { 80.6 | 23.4 | 75.4 |

-
o &
-
i ot
. T
oo
Y
Lo |
— -
w e
o1 W
mom
(A
@
~ o
n wn
o o
Rl
X N
o
o o
o D
N
A
-
—
k=
o ot
& om
‘v ]

i
1

‘139,204

524,403 |

1998 § 1,444,840

796,080 | 2,890,172 ! 26.0 | 82.1} 80.9 } 23.8 ! 76.3 |

547,441 ¢
‘570,478 !

146,250 !
153,285

13
1

1999

‘778,366 ' 3,099,091 § 25,1 § 83.9 | 81.2 | 24,1 } 77.1 }

1,520,401

V1,595,962 )

2000

-

-

-

-

187,987

.909,422 .1 3,661,149 ! 24.8 ! 87.6 | 82.6 | 25.8 ! 79.4 }

2008 1 1,878;704

685,026 |

-

-

89.7

;----»--______-na___"-____-__-__u;,_--_--_-_--_p_,----n_¢~-__-,-~__-,___ua__-__,__-__,»---__--___n-q

-

]
L3

:24.8

,042,123 | 4,203,129 |

223,657

1 2,136,228 1 801,121 .

2010

t
h

o e e S e e e e e e

PRIVATELY SERVED WATER DEMAND (H3/D}

U YEAR §omimmsmmmmm ot e e i e

-

COMMERCIAL! INDUSTRIAL

1995
1936
1997

TOTAL

DOMRSTIC

418,793 !
431,337

118,941 |
1121,483 |

436,105 !
410,155 |
384,204
358,254
332,308 |

962,975 !
952,110 !
941,246
930,381 |
919,517

1
¥

443,881 |

124,025 !}
126,567

B
i

456,425

t
1

1398
1989
2000

468,869 |
481,513

129,108 |
131,651 !

i
t

306,353

144,216 |

r
L3

950,493

1 268,479 |

539,798 |

-

2005

156,888 }
o o e e e 9 Y P e e 8 e b e

993{010 H

595,310 |

V245,812

2010

4~----~___-___—-“____—u_-__u_-_m__;?--gf;w-h____u_____—_n_—--_r_y

TOTAL WATER DEMAND (M3/D)

1
1
1
1
1
i
t
L]
T
1

10SS

H ¢ o HTEI e et 3 e i B e o e
T el e T —— - n .
L] [

TOTAL

YCOMMERCIAL} INDUSTRIAL} '

DOMESTIC -

k)
L]

574,232 |}

599,811
. 625,381 ¢

762,978 7 3;528,334

11995 | 1,654,263 |-
11996 | 1,703,873 |}
t.1997 } 1,753,484 !

766,254 % 3,626,388 |
769,529 ! 3,724,444 1.

172,805

536,861
558,450

‘576,040 1

3,822,498
3,920,553

- 779,356 ! 4,018,608 ]

]
1.
I
]

E
I .

650,970 |
676,550 §
702,129

1998 ! 1,803,094 |
.} 1999 | 1,852,705 |
1 2000} 1,902,315 |

T
1

595,629
815,219
634,808 !

776,080 |

909,422 4 4,611,642 |

1
1

27,785

629,242 !

12005 42,145,183 1

953,009 !

‘818,967 {1,042,123 | §,201,139 |

B e e e R e T o e R £ e e e e

! 2010 | 2,382,040 |

6-61



TABLE 6.2.18 SUMMARY OF PROJECTED WATER DEMAND (CASE 3)
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TABLE 6.2.20  DISTRIBUTION OF WATER DEMAND IN 2000, BY SOURCE
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i Hanlla .
12, DPasay City
13, Queson City
4. Calookan Gity
16, lag Pinas
16, Hakati
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. :111 H&\;Utﬁs
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117, Valenguels
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115, Caints
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DISTRIBUTION OF WATER. DEMAND IN 2005, BY SOURCE
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PN e 0.0 100.0 ) 0! 1,832 30 2,562 100.0 )
-------------------------------- :---1----~------~~~£4----—-—---:--—-f-------~---------u----------~-----%
o g ! 950,493 *4,&11 841 : 93.6 1. 6.4 ) 3,426,280 ) 234,867 | 850,493 11,185,360 ¢ 25.1 !
e s o e e e e o 8 e e e m——— SRR ;-_;;---_-n----.----------,----.--4.-*
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"TABLE 6.2.22

DISTRIBUTION OF WATER DEMAND IN 2010, BY SOURCE

L L e e R R R PR PRV R RO e +
Loy ! WATER OBHAND (E3/D]  LHNSS BRRARDOWN (x) KWSS BREAKDOWN (N3/D)} PRIVATE | GROUND- ! G.N. !
D OMUKICIPALITY  esesiomsvsmetomimmsnmammnneniune \ SURFACE JGROURD- | SURFACE | GROURD- | GROUND- | WATRR i SHARR !
: LSS ! PMIVATE ! TOTAL | WATER | WATSs | wm | WTER | WATER | ommL ! (8] |
e B I o
T T I T 3,898,000 § 44,898 | 753,685 1 198,583 1" 10,8 |
B e S T ST :
‘I Henile Lg04,366 1 21,380 1 830,726 1 100.01 0.0 T 804,366 ) 01 23891 2,801 3.3 !
12, Pasay City | 183,065 1 16,736 1 169,900 | 9671 %31 148,083 1 5,082 1 16,736 |- 21,8181 12.8 |
', queson City | 858,444 1 82,862 ¢ §35,105 0 T30 201! 8L ) 18,326 ) 82,662 1 100,988 ! 10.8'
'{, Calooken City | 277,565 1 27,950} 305,524 ! 1000} 0.0} 277,565 | B4 21,960 1 21,960 1 9.2
15, fas Pioas | 190310 69.889 1 ME.A20 1 90.00 L0 U898 1,030 69889 | 11,628 | 28,1 |
5, Nakati Poa02,430 0 21,06 103410 C9NE L 201 205,00 73601 21,096 | 28,396 ) 8.8 !
(1. Nalabon DI 22,979 ) 13,0021 981 LI HIZ860 Y L2 22,9190 24,220 110 )
18, Wandelugong | 122,889 1 10,486 1 133,445 ) 100.0 0 0.0 1 122,989} 0! 10,486 10,4567 7.3 !
', Warikina | IITE56 1 20,112 1 13T,668 0 16001 0.0 0 L7886 0! 20,112} 20,112 ) U6 |
U0, Wuntinlupa 1 106,746 1 #4265 1 200,001} 941 B8 99,7811 1,019 | 94,265 1 101,384 ! 504 |
{11 Wavobas DOELE92 1 40870 66479 0 9951 0.5 G139 M3 4,781 51001 1.7
M2, Paransque | 056,520 1 61,722 ¢ 208,251 ' 98,30 LAl IGHT61 1 1768 ! 61,722 L 63,4900 218 )
113, Pasig. Do181,869 | 129,726 | 11,595 1 990 1 0.1 % CIBLEI3 ) 266 128,726 | 129,982 1 411 ]
!4, Pateras DOIB6 L 4,600 1 20,015 1 1000 ) 0,01 18,376 | 00 - 4;6000 4,600t 21,9 !
U5, Sen Jusn | 67,826 ) 1,880 1 69,7061 10001 0.0 1 67,8267 0} 1,880 1,880 % 2.7
6. Taguig DOSe,T 1 90,416 1 (18,564 1 9001 L0} 814001 84T} S0.416 1 81,263 3L
T, Valemguels 1 120,045 167,100 | (94,1471 9931 0.7 U600 © 949 67,100 68;050 | 3.1}
T T frosrmenn e oo foaemacannanses et
DOQL, GAVITE ) 198,438 1 AL,718 1 280,157 1 ALE Y BR.Z D 74,549 1 103,890 | 41,718 ) 148,608 | 6611
jrmmre e m——sas Fmmmm e e e jummmmmmmemeeoeee {rmmmn———- R Lty i
. Bacoor bRL,206 ¢ 10,798 ¢ 82,005 ¢ 894 1 10.6 7 63,660 | - 7,556 % 10,799} 18,355 ) 22.4 }
%, Cavite City - | 82,500 0 7,310 § 39,8100 0.0} 100.0' 01 32,5000 .7;30% 39,810 } 100.0 !
'3, faus D338l L 6,818 5 40,109 % 0.0 0 100.0! 00 33,3811 68181 40,199} 1000 !
', avit 1,18 00 a,m8 ] 8000 56,01 10,889 & 10,889 | 01 10,889 - 50.0 }
5, Noveleta | 1,280 8161 8,005 0.0 ¢ 100.0 ! 07,2890 8161 8,105 ! 1000
6, Rosario PoaTs 15,415 0 28,250 1 0 0.0 ! 100.0 0! 12,205 1 15,975 1 28,250 ! 100.0 |
foroacenmranaeneals e o
POLLRIZAL§ O8LNLY 200,608 1 486,39 1 BT D4R IS4 L1370 202,608 | 333,09 | 64T )
ol e s e e :
', Angono 19,206 ] 2,516 ) 20,8121 100.00 0.0 ) 19,296 | 0} 5160 2,516 ) 105}
12, Antipolo- 1 53,8291 65,380 ! 109,309 1 3300 66.37 18,149 1 35,780 1 55,3800 91,1607} 83.4 )
3, Baras EoLE Y 131 LB 0.0 10000 0} L065 % 1810 1,896 11000
'{, Binangomsn | 36,804 | 5,250 ¢ 42,1241 . 0.0 ) 100.0 ! 0 36,81 1 5280 ¢ 2,270 100.0 )
15, Cainta 66,270 1 78,127 ) HA,39T L SL3 D ST L S0480 1 5,786 1 78,127 83,8131 5%l L
1§, Cardona D185 LI78 Y 3,008 0 0.0 100.0! 00 L,82 0 L198 Y 3,009700100.0 )
M. dale-dala ! LG6) 6320 2,218 0 0.0 1000} 0 1,646 Y st 2,208 1°100.0
18, Wontalban ' 12,842 0 8,318 | 21,860 F 460! 5831 5,858 0 6,880 ! 9,318 16,002 ) 1.2 |
19, Norong COOL06 ) 1,380 3% L 0.0 1000 ) 04006 L3I8 - §,394 1 100.0)
"9, pililla CoUB008 ) 1320 &43 0 0.0 1000 ¢ 00 B I08Y 1321 6432 00,0
N1, San Bateo ! 19,98 0 LI8 1 LM4T L5031 4000 11,8243 8,030 00,1937 18,923 | 564 )
'12, Tanay DOUL,968 Y 2,50 16,820 0.0 100.0 04 13,968 1 2,50 ¢ 16,542°1°100.0 )
U3, Taptay b 44,5041 36,380 D 80,884 1 BT N3 L 6,800 1 1,695 1 36,3801 44,0057 545
U4, Teress Loog6M !t 686 33200 0.0 1000 ! DL LEWT 66T 3,300 10000 !
fomeoenrananenas R e I o et
' TOTML 1,203,129 | 998,010 15,201,139 1 9.3 1 6.7 13,622,970 ! 280,159} 993 010 1,218,170 ] 24,6}
fomamm e e e et e e e e M A MG T LT LT PP P Y ]
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TABLE 6.2.28  NUMBER OF CONNECTIONS AND WATER CONSUMPTION IN THE
ANTIPOLO BASIN

ARFA NO. OF CONNECTIONS WATER CONSUMPTION (M3/D)
DOM. P.F. COM. IND. TOTAL POM. P.F. COM. IND. TOTAL

ANTIPOLG - 4445 1 223 44 4713 3606 & 533 1565 5707
MUNICIPALITY

ANTIPOLO 3535 3 172 28 3738 2062 10 270 46 3288
BASIN '

'SHARE (X)  79.5 300 77.1 63.6 79.3 82.1 250 50.7 2.9 57.6

Note: Data on P.F. may be processed improperly. But its influence is
negligible. _ :
Source: Computer Service Center, MWS$s

TABLE 6.2.29 GROUNDWATER DISCHARGE IN THE ANTIPOLO BASIN (1390)

(UNIT: MCM)

OWNER NO. OF DISCHARGE USE

WELLS DOM.  COM. IND. -
MWSS 10 3.5803 1.1884 0.1119 0:0190
PRIVATE 26 3.5210 2.2591  0.2209 1.0410
TOTAL 36 7.1013 3.4475 -0.3328 1.0600
DAILY (M3/D) 19,456 9,445 912 2,904

"MWSS 7 27.7 50.4 34 .5 33.6 ‘1.8

Source: ‘Study Team
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