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PREFACE

In response to the request of the Government of the :Republic of
the Phiﬁppines, the Japanese Government has decided to conduct a Master
_Pla}h and .a Feasibility Study on Municipal Water Su’"ppiy Project and
“'en_tli*u.st.ed ._the_ Study to the .Ta_pén International Cooperation Agency (JICA).
| JI.CA 'l organized a studjr team headed by . Mr. Toru Hayaéhi, 'Direétor,
Nippon Jdgesuido .Sr_é:kk’ei Co., Ltd. to conduct the said study, from
February 1986 to March 1987,

The team had discussions with the officials concerned of the
" Government of .the Philipf)ines and conducted a field’ survey in the Study
"Avrea and Métrdpolitaﬁ Manila, After the team returned to Japan, further

studies were made and the present report has been prepared.

IIhope that this report v}ill sefve for the development of the
Projed and éontribute to the promotion of friendly relations between our
two countries. I wish to .expres.s my deep appreciation to the 6fficials
co..nc.e_é.r'ned of the Government of the Philippines for their close cooperation

extended to the team.

March, 1987

Lk Aot

Keisuke ARITA
President

Japan International Cooperation Apency
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CHAPTER 1 SUMMARY AND RECOMMENDATZION

1.1 GENERAT,

This Chapter presents a summary of the results and analyses of
the field surveys conducted in Cabuyao-Sta. Rosa-Bifan for the Project. The
Short Term Development Plan and Long Term Development Plan with special

emphasis on the water resources are also incorporated.

In the course of study, planning stages are considered as Phase I
from 1986 to 1995 for the Short Term Development and Phase IT from 1996 to
2010 for the Long Term Development period, respectively. The Phase 1 pro-
ject period is further divided into two stages; Stage 1| from 1986 to 1990
and Stage 2 from 1991 to 1995, considering the practical implementation

period for the required facilities,

With regard to the critervia aund appreach of technical and finan-
cial studies, the Methodology Manual being established and adopted by the
Local Water Utilities Administration (hereinafter referrved to as LWUA) was
employed through the thorough review with data and information collected
during the field surveys. Some deviations to the Methodelogy Manual, such
4as system préssure during the Phase I period, wevre made by cost consideran
tions. Also adopted at the request of the LWUA was the terms and conditions
for the financial analysis.of'the Project. Those which referred to the LWUA

Methodology Manual are contained in APPENDIX of this report.

The fundamentals used for planning purpose and the study results

are shown in TABLE 1.1.1.

1.2 FINDINGS AND PROJECTIONS

1.2.1 Study Area

The study area is composed of the Municipalities of Cabuyao, Sta. .
Rosa and Bifian, all located in the Province of Laguna. They are approxi-

mately 40 to 45 km from Metro Manila.

Cabuyao has land area of 4,292 ha. It is composed of 18 baran-

gays, 15 of which are rural and 3 are urban. Sta. Rosa covers a total land



TABLE 1.1.1 SUMMARY OF PROPOSED PRQJEC'I (Cabuyao-Sta. Rosa-Rifian)

: N Present S Phase: I . Thase TI
Description (1986) Stame L (1990) Stage 2 (1995) (2010
A, Populétion _ Lo S
" 3, Total Population 237,860 270,590 308, 700 449,040
2, Pop. in Service Area 141,790 161,460 183,520 . 410,590
% of Total Pop. 60 60 59 i 9]
3, Served Population _ 23,560 38,390 110,350 287,180
% of Pop. in Service Area 12 24 60 70.
% of Total Pop. 6 14 36 . 6h
B. Served Area (ha) 340 340 740 1,240
C. Water Demand (eu.m/day) :
1. Domestic (Daily Avel) 3,487 4,567 14,125 43,739
2, Commercial (Daily Ave.) 75 920 3,704 _ 17#}95
3. Institutional (Daily Ave.) 22 377 501 1,276
4, Industrial _(Daily hve.) 134 150 150 150
5, Total Water Demand _
a) Daily aAve. 10,450 10,022 26,400 78,331
) Daily Max: - 12,500 33,000 94,000
¢) Peak Hour - 21,300 52,800 141,000
D. Number of Connection
1. Domestic (Individual) 2,863 7,020 20,603 57,030
2. Domestic (Publiic Faucet) - - - -
3, Commercial ' 23 767 2,648 9,100
4, Institutional 16 82 94 168
5. Tndustiral 5 5 5 5
6. Total _ 2,907 7,874 23,350 66,303
E., Water Sources and Treatment , :
1. Existing Facllity Spring Spring Spring Spring
{capacity: cu.m/day) 9,300 9,300 9,300 9,300 -
1 well - Co- -
1,350 _
2, New Facility Co- 1 well - 4 wells 11 wells
(capacity: cu.m/day) E 5,500 22,000 60,500
F. Transmission Facility $400 - 4100 $250 - $450 #4250 250 - 4700
11,680m 3,500m 1,300m 12, 200m
G. Distribution Facility : ' _
1. Reservoir 1,350 cu.m ‘3,110 cu.m - 2,530 cu.m
-2 1 univ % 1 unit ® 1 ynit
' : 12,430 cu.m
' oz 1 wnic
2. Main Pipeline $150 - 4250 $250 - 4700 4150 - 4500 4150 - 4600
26,500m 12,500m 9,300m 3%, 450m
3. Internal Network 450 - 4100 475 - 4100 475 - 4150 475 - 4150
24 ,230m 4,160m 37,080m 67,280m
H. Number of Workers 31 33 81 n
I. Project Cost (Peso)
1. Construction Cost E ‘ )
a) Foreign Exchange - 33,597,000 29,678,000 135,948,000
b) Lotal Curremcy : - 78,933,000 18,744,000 88,885,000
¢) Total -y 62,530,000 48,422,000 224,833,000
2. 0 & M Cost (B/annum) 879,566 = 2,086,000 6,071,000 16,549,000
J. Ave, Family Income of : :
Low Income Croup (®/month) 630 1,080 2,080 -
K. Water Rate (®/cu.m; 0-10 cu.m) ' '
1., Domestic - 1.0 (172 3.'25 6.75 .
2. Commerclal 1.0 (1/2™ 6.50 13.50 ~
3. Inmstitutional 1.0 (1/2™) 3.25 6.75 .
1/ ¢ 1985
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area of 5,415 ha. It has 18 barangays, 15 of which are rural.and 3 arve
urban. The Municipality of Bifian covers a total land avea of 4,350 ha. It
has 24 barangays, 9.05 which are urban and 15 are rural. The present popu-
1ation:(19865 of the three Municipalities is projected at 56,320, 79,330
and 102,210 for Cabuyao, Sta. Rosa and Bifian, respectively. The annual
population increase rates of these Municipalities from 1975 to 1980 were
reported to be between 4.41% to 6.19% by the 1980 National Census and Sta-

tistics Officé {hereinafter referred to as NCS0) report.

In relation to the population growth rate of Laguna Province
which was 3,90% from 1975 to 1980, the three Municipalities showed higher:
growth rates. This could be attributed to the proximity of the area to

Metro Manila, industrialization, and accessibility to its adjoining munic-

ipalities'and the availability of various social services and utiiities.

Compared with the other municipalities of Laguna, the designated

three Municipalities are among the most densely populated area.

Due to its proximity to Metro Manila, different industrial com-
panies such as food processing, textile firms and chemical industry have
been established d1n these areas, hence it is 1likely that the household

income in the three Municipalities have increased.

Based on the increasing number of establishments, it is to be
- assumed that the areas once devoted to agriculture have gradually been

reduced,

The three Municipalities have telegraph service provided by the
~ Bureau of Telecommunications, and a telephone system owned by a private
cdrpdration. Electricity is supplied by the Maunila Electric Gompany {here~
inafter referred to as MERALCO) .

1.2.2 Existing Water Supply and Sanitation Conditions

Approximately 90% of the total population in the 3 municipalities
uses Level 1 water supply system. There are two Level IIT waterworks, the
Cabuyao-5ta., Rosa-Bifian Waterworks System '(hereinafter referred to as

CSBWS) and the privately-owned Canlubang Water Supply System. The former is



managed by the Provineial Government. The gervice area 1is 1imited to the
built-up areas with a total. served population of 23,560, which include
secondary users. and borrowers (Cabuyao 5,820, Sta. Rosa - 10,810 and Bifian

6,930). Total water consumption 1s estimated at about 4,000 cu.m/day.

& number of hand pumps is USed,-most of which are pfivatelyn_
owned. The éxisting Level IIT water system, likewise utilizes wells as

supplementary water source. There exists no public Level 11 system.

The watef sources for the CQBWS are the &atanngubig Spring in
Cabuyao and two deep ‘wells located in Blnan. The ﬁolume of‘spring water
collected is approxlmately 100 1fsec. A chlorine storage bottle with a
volume of 28 liters is installéd and.connected directly tolthe 200 mm dia—

meter outlet pipe. The'surrounding area of the spring box 1s fended;..

One of the pumping stations is not operating at present but is
used as a standby pumping station. The other pumpihg_statiqn at the vicin-
ity of the public market in Barangay San Vicente 1is béing operated 8 hours

a day.

The total Ieﬁgth of the tranémission line is 11,68 km which in-
cludes installed parallel pipes. The line is by graﬁity-type_with pipe
diameters ranging from 150 to 400 mm (CCI) A concfefe resefvoir with a
capacity of 1,350 cu.m 1s connected to the transmission line with a dia—
meter of 200 mm and distribution pipes (4250 mm) for the servicergf Cabiyao
and Sta. Rosa. The distance from the spring box to the feservoir is appro-
ximately 7.1 km. The pipes in the first section are instal]ed along the

river bed without any protection.

There are two main distribution pipe lines. The totalﬂlength of
the distribution lines is approximately 51 km with diameters ranging from
50 mm te 250 wm.

There exists a total of 2,907 registered connections in the sys~

tem. Approximately 85% of the total comnections is metered, There is a

total .of 64 sluice valves and 54 hydrants in the system;
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The result of water guality tests at the wells and taps Indicated

no %1gnificant problem.

The major works for operation and maintenance of the CSBWS are
those for spring source, reservoir, and pumping stations. Deficiencles of
the_CSBWS facilities are mainly on water source and treafment, transmission
and?distributipn facilities, Considerable improvements will be requiréd for

thése‘facilities.

_ The water production 'in the system is estimated to be 9,750
cu,m/day. However, only 4,000 cu.m/day is being utilized in the service

area.

Majority of the domestic connections have an average per capita
water consumption of about 120 lped. Average unit consumption, for commer-—

~cial ‘and institutional use is 1.1 and 1.4 cu.m/conn.day, respectively.

Unaccounted-for water is approx1mately 60% of the produced water

due to 1eakage and wastage in the service avea.

With reference to drainage and sewage disposal, open channels
constitute the drainage system of the three municipalities.  The drainage
system of Bifian 1s inadequate ﬁith'frequent flooding in some parts of the

poblacion.

There exists no sewage c¢ollection system in the ‘subject area.
Sanitary sewage is disposed of at individual septic tanks, water sealed

toilets or pit privies.

Garbage collection service is provided in the three municipal-
ities, Howevef; the service area is limited. Final disposal is by dumping
on the open;spacé. Mostly, garbage disposal is by burning/dumping in com-
post pits.



1.2.3 - Population and Water Demand Projection

{1) Populatibn Projection

ihe population was projected using the break-down method. The

furure provincia] population was estimated with reference: to- the existing
National Economic and Development Authority (hereinafter referred to. ds
NEDA) projection. Then the proiected provincial populatiOn, ‘based on ‘the

assumed growth rates was broken dotm and distributed among the’ municipa1~
ities. The population in the urban and rural areas were likewise predicted.
The population of each bataﬁgay'in'the urban and rural areas was projected

based on historical data‘

The 1980 population of 194 295 for the three Mnnicipalities is
projected to increase to about 449,040, TABLE 1.1.1 shows the projected

population by design year.
(?) Population and Area to be served

The potential service area to be covered by the CSEWS in the
future is determined based on the existing service area,fpbpulation size
and density by barangay, future development potential and topographical

characteristics.

The table below shows the number of barangays to be covered in

each Municipality by the short and long term development projects:

Municipality - Short Term Loﬁg Term
Cabuyao : 5 15
~Sta. Rosa _ 11 15
Bifian _ _ 8 13
Total S 24 43




_ The recommended population percentages to be served in each
'barangay of the three Municipalities for the . years 1990, 1995 and 2010 are
20%, 60% and 70%, respectively. Thus, the populatlon to be served for the
years 1990, 1995 and 2010 will be-38,390, 110,350 and 287,780, respec-
tively.'

(3) Water_Demand'Projectioﬁ

The future water consumptlon in the proposed service area for the

years 1990 1995 and 2010 ‘was’ prOJected

The estlmated unit water consumption of each type of ‘water con~
~sumer for each design year was based on the present water consumption The
increase rates for future figures are based on the LWUA Methodology Manual;
_.The unit Water consumption employed for the water demand projection is

glven below.;

Design Year

Consumer type

1986 1990 1995 2010
Domestic - (lpcd) | 110 119 128 152
- ‘Commercial - (cu.m/conn.day) 1.1 1.2 1.4 1.9

Institutional (cu.m/cqnn.day) - 3.8 4.5 5.3 7.5

The average daily:WHter cqnsumptioﬁ covering all proposed areas

for the design years are summarized as follows:

Ttem: 1990 | 1995 2010

_No. of Connections 7,874 23,350 60,411
Watey Consumption - 6,000 18, 500 62,700
(eu.,m/day)




The percentages - of the unaccouuted ~for water were assumed to be

40%, 30%Z and ZOA in 1990 1995 and 2010, respective]y. ‘The proposed per=

centages are Dbased on the field survey.
lculated using the LWUA Methodology Manual and are sum-

The demand variations for each

design year are ca

marlzed as follows:

Unit:'du.m/day

Water Demand = 1990 1995 2010

Daily average 10,000 26,400 78,300
paily maximum 12,500 33,000 94,000
Peak hour 21,300 52,800 141,000

1.2.4 Water Resources

. Water sources which can be tapped for the short andlloﬁg term
development of the water supply system were investigated "and pumping tests
undertaken. The test results were analyzed in as much as the use of ground-
water is the major focus in the development of the water supply It ‘was
found out that the wells studied can be constructed in' the Laguna forma-

tion, For estimation purposes, the following well parameters a:e suggested;

200 m {(minimum}

350 mm

15 m :
Cabuyao 45 1/sec
Sta. Rosa 64 1/sec
Bifian 45 1/sec

i

Well Depth

It

Casing Diameter

it

Design Drawdown

Expected Yield

With a total output of 40 1/sec the National Irrigation Administ-
ration (hereinafter referred to as NIA) wells and the untapped springs can
be supplemental water sources. The exlsting apring may be used for future
water supply. The ultimate solution for tﬁe long terﬁ=development may be
the Laguna de Bay. However, the required treatment of the water would be

costly.



1.2.5 Analysis and Evaluatlion of Alternative

In the evaluation of alternatives, the recommended water sources,
water demand, locations and'othericonditions are taken into aceéunt. The
ﬁater Sﬁpply system may be designéd based on the source'capacities and
their locations. It is recémﬁended that the existing NIA.wells be used by
prdject'phase:ih addition to thé new wells being developed 1n the Sta. Rosa

area. . The existihg spring is also to be used. However, further study on
aqu1fe1 conditions must be carried out so that more wells could be used.
It would also be advisable to explore the possibility of water supply from
the Metropolitan Waterworks and Sewerage Syétem (hereinafter referred to as

MWSS) to meet. the requirements in 2010.

The alternative water supply systems coverlng the three Munici-

alxties were studied using the result of alternative source study One

system covering ‘the the three Manicipalities is recommended in relatiom
with the groundwater conditions,

Economic cost eomparisoﬁ on distribution alternatives was made
considering‘é 12% per annum of the discount rate as instructed in the LWUA
Methodology Manual,

1.2.6 Recommended Plan

The short term development plan was analyzed considgring the
selected long term development plan. The basis for planniﬁg the major
facilities during Phase IT is as follows:

{}) Source:

Major sources will be deep wells in Sta, Rosa area supplemented by the

existing spring. The existing two wells will be abandoned.
(2) Treatment:

Provisiqn of a constant flow chlorinator at the reservoir



(1) Transmission:

Imptovement of piﬁe 1ine. installed alomg the bbttqm of the river from

the existing spring to the reservoir. Installation of pipes from the

new wells to the reservoir.
(&) Distribution:.
New reservolr in Sta. Rosa (Phase I)

Expansion of existing reservoir (Phase 11)

Expansion of the reservolr constructed in Phase 1 (PhaSe 11)

(5 Electricity:
Power substation
The construction, operation and mainteﬁance costs by phaSe are
estimated at the 1986 priée level in accordance with the implementation
plan. The following is the summary of the costs.
(1} Construction cost (thousand pesos)
Phase 1 Stage 1 : 62,530

Stage 2 : 48,422
Phase 11 224,833

(2) Operation and Maintenance cost (thousand pesos pér annﬁm)

Phase I Stage 1 : 2,086

. Stage 2 6,071
Phase II : 15,549
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1.3 FINANCIAL ASPECTS

1.3.1  Financlal Feasibility

The finanCLal. feasibility of the project was analyzed in line
with the IWUA'S guldeline;

‘The balance sheet of reﬁénue and exﬁenditure shows substantial
black since 1982. 7The water charge is the major source of the revenue and
is ﬁrgséntiy coliégted-oﬁ a basis of the flat rate for unmetered connec-
tions and the metered féfe for ﬁetered connections, The preéent water rates
for unmetered and metered are B14.0 per month and ®10.0 per month for the

first 10 cu.m, respectively.

According to the result of the market survey, it is observed that
‘many respondents have willingness to connect the CSBWS in every income

bracket.

_ The capital cost of the project is estimated to be »231, 99 ‘mil-
lion of which 50% is preeumed to be financed from the LWUA's regular 1oan,
45% from the LWUA‘S soft loan and remaining 5% from the Water District's
_equity:participaﬁion, taking into account a 15% per annum of the escalation
rate as insfruttéd in_ﬁhe LWUA Metﬁodology Manual. The future water tariff

structure as shown below was developed assuming that:

{1) - Minimum'charge-for the first 10 cu.m/month consumption must not exceed

5% of the;monthly'average family income of the low income group, and

(2) Increase, of the minimum charge must be limited to within 60% of that

in ‘the previous year.
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WATER TARIFF IN THE FUTURE

Consuﬁption'(cu.m)

Ratef

Period Unit First 10 . 11-20 21-35 Above 35
1988 20.9 B22.5 B 2.8 R 3.6 R 4.7
1989 1.3 32,5 4.1 5,2 6.8
1990 1.3 32.5 4.1 5,2 6.8
1991 1.9 47.5 5.9 7.6 10.0
1992 1.9 47.5 5.9 7.6 10.0
1993 2.4 60.0 7.5 9.6 12.6
1994 2.4 50.0 7.5 9.6 12.6
1995 2.7 67.5 8.4 10.8 14,2
1996 2.7 67.5 8.4 10.8 14,2
1997 ‘3.5 87.5 10.9 14.0 18.4

Although the rapid increase of the wéter_rate will be inevitable
due to phé present water rate at cdmparativély.low level, the estimated
Financial Internal Rate of Return (héréinafter raferred to as FIRR) is
13.4%Z. Accordingly, the recommended projéct:for the Short Term Development

Plan will be financially feasible,
1.3.2 * Economic Feasibility

The - proposed imprbveﬁent are -éxpected to aéhieve ‘considerable

economic benefits to the respective Municipalities as a whole.

The. economic analyses. presented in CHAPTER - 10 evaluéte_the'efféc—
tiveness of ‘the project in terms of ‘socio—economic factors. The method
adopted to give a synthetic measure of effeétiveness.is the Economic Inter-
‘nal Rate of Return (hereinaffer referred to as EIRR). The benefité:con_
sidered are the increase in land value,:tﬁe economic value bf'watér and

health benefits. Results of the findings show that the EIRR is 12,3%.

1.4 ORCANIZATTON AND MANAGEMENT

1.4.1 Existing Management System -
The main root of problems regarding Orgahizatibn is institutional

weakness. It 1is the shortcoming of human resources that gives rise to

inadequate physical system and deficient water service.
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Fbr the CSBWS, good 1nanagement. aﬁd organizaticn are wanting.
There 1s a lack of a consistent policy on hiring, personnel performance
evaluation, reward system or promotion. In other words, the lack of human
resources development program. - Training for personnel 1s not a regular
ﬁrogram. As such.the commercial and teéhnical operations stand a lot of

improvement.
1.4.2 . ‘Proposed Organization Structure

The Provin31al Government of Laguna is interested in forming the
‘ three Municipalities into. a Water District. This is being encouraged by the
.Japan International‘COoperation Agency (hereinafter rveferred to as JICA)
Stuﬁy_Team as experience from the last 13 years has proven that the water

_district structure is the best there is to manage water utility operations.

_Using.thé LWUA'Methodology Manual, the number of personnél needed
for the CSBWS is 184 for the year 1995 and 626 for the year 2010, AlthOugh
the formula presented. in . the LWUA Methodology Manual is based on statistl—_:
cal data, no evaluation has been indicated whether the figures derived from

the formula are appropriate or not.

The JICA Study Team is proposing a new staffing guideline regard-
ing the number of pefsonnel_based on the appropriate performance of'indi—‘
vidual work, This is intended to help management carry polic& into effect
efficiéntly within the limits assigned in crdér to attain the maximum per-~
“formance at the minimum cost. In other words, all resources, partiCularly
than resources, should be optimally utilized to realize the objectives of

“the Water Districﬁ.

Based on this gu1deline the number of personnel needed to man the
: Cabuyao—Sta. Rosa-Bifian Water District, once formed, is 81 for 1995 and 141
for 2010,

~ Organization-wise, the JICA Btudy Team also proposes to divide
the water district organlzation into two main branches or divisions; the
administrative and commercial division and the engineering and technical

division.
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1.4.3 other Recommendations

ft is belleved that'fhe promotion of the water district concept
should be more aggressively undertﬂken by the LWUA., Many municipalities are

interested in forming its water syetem into a Wateerisﬁrict-if only the

LWUA package of assistance is explained to them, Thetrefore, the LWUA should

address itself to effective information measures to promOte water[diStrict
formation through grass-roots and media based inforﬁation campaigns. All
taken together,'the LWUA's aosistance is all aspecte of water distrlct
operatfons;' Ehat is, technical, financial, institutional, training and
public information will greatly enhance the water system's capahility to

provide adequaﬁe and efficient water service to its consuming public.

Another recommendatien is in the area of water resoureeer ‘Some
areas 1in the. Philippihes have difficuities in finding"adequate water
sources, quallty or guantity wise. 1In the neary future, it may be necessary.
to amend further the Pre51dent1a1 Decree No. 198 (hereinafter referred to as
PD 198) to enable the LWUA to 1mplement without much difficulty the "bulk
water supply” concept. For areas close to Metro Manila, a mutual interde~
pendence" between the Metropolitan Waterworks ahd Sewerage System'(herein~
after referred to as MWSS) en& a water resource difficult water district

may be made:to solve such problems.
1.5 ~ CONCLUSIONS

The Short Term and Long Term Development'Plans were established
for 1mprovement and expansion of a existing CSBWS as presented herein. “The
proposed project in line with the Short Term Development Plan was verlfied
technically and financially feasible. This project be urgently implemented,
however serious consideration be given to the following matters for its

effective implementation.

A surveillance system fdr'deep wells be necessariiy esfabliehed
to check the flueﬁuation of groundwater table which gives the basic infor-
mation for selection of additional deéﬁ well'eites. The'revieefon-water
sources be comprehensively made taking iﬁto-account the chaﬁge'ih:tﬁese
deep wel}s;'reletion with deep wells for 1rrigatien managed by the NIA and
the development of the MWSS. :
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When implementing the projéct,_the:priority should be given to
the spread'of water meters, among others; whiéh Erings the Increase in
revenue aﬁd_the decrease 1in ﬁastage'of water and results strengthening the
management base of the Water District, For this pufpose, it 1s noted that
fhe cooperation of residents is inevitable, since the'instailation of house
conﬁections is left to their discretion even if the Water District installs
- water mefefs for them. Also, a incentive financing system with a low inter-
est for such connection works be founded_by either. of the Watér'District,

Municipality-or'the LWUA.

In_relationﬂto=the above, it 1s recpmmeﬁded to rapaif all ‘the
not—functiéning wﬁtér_metefs or replace with new oné during the early_Stége
of'the‘prqject implementétion. The.leakagé detection survey on all the
_existing serﬁice.ébnnections_shall_be carried out at the same time. Through
these activities, it is believed-;hat the CSBWS will eventually regain the

reasonable level of the unaccounted-for water.

The promulgation of the appropriate manmer of water comservation
" to consuming public and the preventive maintenance program, especially
periodical éheck'up of water meters, are'indispensable for sound opération

of the CSBWS.
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CHAPTER 2 GENERAI, BACKGROUND
2.1 AUTHORIZATION

In response to the request of the Goverument of the Republic of
the Philippines (hereinafter referred te as GOP), the Government of Japan
(hereinafter referred to as G0OJ) has decided to conduct the Study on the

Municipal Water Supply Project in the Republic of the Philippines.

The JICA, the official agency responéible for the implementation
of the technical ccoperation programs of the GOJ, and the LWUA, the offi-
cial agency responsible for the wmunicipal water supply in the Republic of
the Philippines, agreed on 23 October 1985 upon an Impleménting Arrangement
on the Technical Cooperation for the Study. The Study was started in the
the middle of February 1986 and completed on March 1987. .

2.2 BACKGROUND OF THE PROJECT

Many of the water supply facilities of the local cities and mu~
nicipalities in the Philippines may not necessarily be in satisfactory
condition due to rapid increase of population and deterioration of the

facilities.

The LWUA is responsible for countryside waterworks development in
cities and municipalities with a population of not less than 20,000. Its
aim is the dImprovement of public healith and sanitation, as well as the

modernization of living,

This study was made on the area of four local cities and munieci-
pélities, ameng which are Cabuyao, Sta. Rosa and Bindn, Laguna. Despite the
largeness In scale of these municipalities, the conditions of thedir water
supply are extremely unsatisfactory. The GOP, therefore, with high priori-
ties, requested the GOJ to ccoperate 1in conducting a study on the improve-

ment and development of the water supply system in these municipalities,



2.3 OBJECTIVE AND SCOPE OF WORK

" The basic objectlve of this study is to asslst the implementing

agency (LWUA) in the preparation of the Long Term and Short Term Develop-

ment Plans for the water supply project in Cabuyao, Sta.l

Laguna. The major elements of Scope of Work are as follows:.

Roga and Bifian,

A.  General

1. Review and evaluate all the data and previous studies directly
relevant to the Study and conduct field investigations. '

2, Conduct analysis mainly on general background Study area, exist-
ing system facilities, population, water demand projection and
water resources. _

3. Examine and evaluate scheme to seek the most favorable plan for

feasibility analysis.
B. Specific

l.. Data collection, review and field investigdtions. 'Collécf and
review the existing data and information including topography,'
hydrogeology, meteorology, population, existing land use and city'
planning, soc10aeconomy, water supply statistics and existing
water supply facilities. _ .

2. Conduct the following field investigations.

- -field reconnaissance and demand survey,

- intake amount test of existing spfings}_

- pumping test of existing well and.téSt well drilling,.
- existing system hydraulic survey,

- present unaccounted;for water survey, and

- water quality survey.

3. Preparation of Long Term Development Plan (uo to year 2010)

4. Preparation of Short Term Development Plan

5. Financial and Economic Séudy

6. Organizational and Managerial.Study
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CHAPTER 3 DESCRTPTION OF THE STUDY AREA
3.1 GEOGRAPHICAL LOCATION AND PHYSTCAT, FEATURES

The study area comprises the Municipalities of Cabuyao, Sta. Rosa
and Bifian, Laguna. FIGURE 3.1.1 shows the location of the three Municipal-

ities.

Cabuyao,:approximately 45 km south of Manila, 1s bounded on the
east by the Laguna de Bay, on the west by the Cavite Province, on the north

by Sta. Rosa and on the south by Calamba,

Sta. Rosa lies within 121°6"' latitude and 14°19' longitude which
ig about 40 km south of Manila. It is bounded on the northwest by Bifan,
on the south and southwest by Cabuyao, on the west by Silang, Cavite and on

the northeast by the Laguna de Bay.

Bifian is about 40 km south of Manila, It lies within 121°5' lati-
tude and 14°12' longitude. It is bounded on the north by San Pedro, on the
south by Sta., Rosa, on the west by Carmona and Cavite, and on the east and

north by the Laguna de Bay.

The three'Municipalities are situated along the south transport
corridor of Luzon and linked to Metro Manila and to the southern provinces
by the old national highway, the Philippine Natienal Railways south-line
and the new Manila South Super Expressway. They are connected by good roads
to the adjoining municipalities'and.by water transport along Laguna de Bay

to the nearby lake coastal towns.
(1} Land Area and Topography

Cabuyao has a land area of 4,291 ha and more than 70% of the
total land area consists of roliing narrow plains.with the reméiuing poT~
tion situated on the western part with a few elevated areas. Thus, it is
characterized as gently sloping to moderately rolling. The following is the

slope classification:
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TABLE ‘3.1.1 SLOPE CLASSTFICATION

Slope Land Area (ha) % to Total Area Remarks
A6 - 2.5% 2,257.5814 53 Level to nearly level
B, 2.6 - 5.0% 1,715.9810 40 "~ Very gently sloping
C. 5.1 -~ 10 % 318.0024 7 Gently sloping
TOTAL 4,291.5648 100

Source: Bureau of Lands/Cadastral Survey of 1975,

The Municipalilty of Sta. Rosa_covers'a total land area of 5,415
ha, It is generally plain with 97.89% of its total land area having a
Slq?e of 0 to 2.5% which is level to nearly level, About 114 ha or 2.11%
of the.total’land area is subject to erosion (southwestern ti? of Barangay

Sto. Domingo).

The Municipality of Bifian covérs a total land area of 4,350 ha.
It is generally plain with 85.33% of its total land area having a slope of
-0 to 2.5%.

(2) Types of Soil

Cabuyao has six types of soil; the Lipa Loam which is concentrat-
‘ed in the western and soﬁthwestern portion, the Guadalupe Clay loam occu-
piés the bigggst area among the soils of the plains and comprises the undu-
lating to level areas, the Quingua Fine Sandy Loam which is located along
the river banks and shore, the Mountain Soil on thé western portion, the
Tagaytay Sandy loam on the westermmost tip near the boundary of Cabuyac and
Cavite, and lastly, the Hydrosol located in Baclaram, a barangay near the

shdrt of Laguna de Bay. TABLE 3.1.2 shows the type of soils and land area.



TABLE 3.1.2 TYPES OF SOIL - CABUYAQ

Soil Type Land Area (ha) =~ % to Total Land Area

1. Lipa Loan 1,408.2505 - N 32
2. Guadalupe Clay 1,768.,1503 41
'3, Quingua Fine Sandy Loam 728.1602 : 17
4, ‘Tagaytay Sandy Loam ' 29.0.. 1
5. Mountain Soils 288.0025 o 7
6. Hydrosol 70,0013 . 2

TOTAL | 4,291.5648 | 100

‘9ta. Rosa has four series of soil typés, hamely: Lipa series
(68.39% of total land area); Carﬁona,_serieé (3.91%j; Guadalupe series
(23.38%);.and‘Quingua series (4.32%). All four s0ll series are best suitéd
for rice cultivation with the exception of the Guadalupe series, vhich is

fit for sugarcane productiom.

Bifian has the same four series of soil types, namely: Lipa series
(18.34%)3 Carmona series (59.24%); Guadalupe series (15.17%); and Quinga
series (7.25%). '

(3) Flood-Prone Areas

~ In Cabuyao, barangays along the lake including Bigaa, Butong,
Marining, Gulod, Baclaran and part of Barangay Mamatid (about 327 ha or 8%
of total land area) are flood-prone areas. A project on the Napindan Chan-

nel may provide measures to minimize flooding in the area.

Sta. Rosa has about 302 ha of floed plain zone_locatéd-iﬁ”the
" Barangays Sinalhan, Aplaya and Caingin, and in portions of Baraﬁgéys.Tag—
apo, Ibaba, Labas, Pook, Dila and Dita. '

_ Low flood-prone areas of Biilan are located in‘Barangéys Soro~
Soro, Tubigan, Zapote, Bungahan, 'Mamplasan, Calabﬁso and .in the 1bwer.
portions of Barangays San 'FfanciSCO, Biﬁaﬁ, Tiﬁbao, meé and Laﬁgkiﬁa.
Moderate seéasonal flooding which takes about a week to few months to. sub-.
side is observed in the barangays along the lakeshore such as Malaban, ﬁe

la Paz, San Antonio, Canialay and Platero.



3.2 ADMINISTRATIVE COMPOSITION AND LAND USE

Cabdyaé 1s éomposed'of 18 barangays which are generally agricul-
tural., Tt has 15 ruraluﬁarangays, of which & are located along the national
highway; 6 on the lakeshore of Laguna de Bay.and:the remaining 3 on the
western elevated portion. The three (3) urban barangays are located in the

poblacion.

Sta. Rosa is composed of 18 barangays, 15 of which are rural and
3 are urban, Agricultﬁral lands comprise more than half of the total land
area. Howéver, the area is slowly develbping into industrial and commercial

areas.
Bifian has 24 barangays, 9 of which are urban and 15 are rural,

TABLEs'j.Z.l{A to 3.2.1.C show the barangay composition of €Cabu-

yao, Sta. Rosa, and Biﬁah, respectively.
3.3 POPULATION AND LTVING CONDITIONS

The latest data available on the population and number of house~

holds was réported'in 1980 through the NCSO census.

‘In the 1980 NCSO report, the total population of Cabuyao was
46,286, with a total number of households of 7,862, an average‘of 5.89 per-
sons per household. The population had an annual increase of 4,86% from the

1975 population of 36,505,

Sta. Rosa had a total population of 64,325 in 1980, an annual
increase of 6,.19% over the 1975 population of 47,639, The households number

is about 11,650 for an average of 5.52 persons per household.

Biflan had a total population of 83,684 in 1980, an annual in-
crease of 4.41%Z from the 1975 population of 67,444, The total number of
households was about 14,545 for a demsity of 5,75 persons per household,



In relation to the Laguna growth rate from 19?5't0'1980'of 3.90%,
s showed higher growth rates. This could be attri-
{ndustrialization, and

availability of

the three municipalitie
buted to the proximity of the area to Metro Manila,
the acce5bibility to its adJoining municipalitieq and the

various social Services and utilities.

The population for the three municipalities in 1986 was estiﬁated
to be 56,320, 79,330, and 102,210 for Cabuyao, Sta. Rosa and Bifian, respec—

tively (Refer to CHAPTER 5).

In relation” to other municipalities of Laguna, the pbﬁulaiion in

the three municipalities rank among the piggest, including Sta.'Cruz;

CABLEs 3.2.1.4 to 3.2.1 C show the population and demsity in 1986

of Cabuyao, Sta. Rosa and Bifian, respectively.

Water~borne diseases occur particularly in the more densely popuP'
lated areas of the municipality Public health authorities recognize the'
correlation hetween the lack of safe water supply and sewerage facilities

and - the 1ncidence of water~borne diseases.



TABLE 3.2.1.A BARANGAY GOMPOSITION AND POPULATION, CABUYAO

Population Distarce

S : Land Popu~ . Density from
Area : Barangay Area lation (Persons/ Poblacion
' - ~ (ha) (1986) ha) . (km)
1. Barangay I. - ' 2,410 -
Urban 2. Barangay II 70 1,770 . 86 -
(Poblacion) 3. Barangay III 1,830 -
Sub-Total- ' 70 6,010 86
4. Baclaran 174 1,680 10
5. Banay-Banay 310 3,610 12 8
6. Banlic 230 4,010 17 2
7. Bigaa 2009 4,860 23 4
8. Butong 162 1,810 11 1.5
: ‘9, Casile ' 318 740 2. 3
Rural ~10, Diezmo C 154 660 4 23
11, Gulod 409 5,950 15 17
12. Mamatid 260 5,570 21 3.5
13, ‘Marinig . 392 6,620 17 6.5
14, Niugan ' 353 4,480 13 1.5
15. Pittland 291 530 .2 1
.16, Pulo : 491 3,780 g - 18
17, Sala , . 155 3,790 24 3
~18, San Isidro 314 2,220 7 0.5
Sub-Total 4,222 50,310 12 3
Total 4,292 56,320 13




TABLE 3.2.1.B  BARANGAY COMPOSITION AND POPULATION, STA. ROSA

: . Land Area = Popu~ Pop, Density Dist.
Area Barangay {ha) lation _(persons/ha) . from
: Built—~ Total (1986) Built- Gross Pob,
up up (km)
Urban 1, Barangay L 10 i0 2,690 269 269 -
- 2. Barangay II 12 18 4,790 399 266 - -
(Poblacion) 3. Barangay III- 33 = 75 2,270 69 50 -
Sub-Total 55 103 9,750 - 177 95 -
4. Aplaya 45 .55 8,020 178 146 1.5
5. Balibago 18 78 6,690 . 372 86 3
6. Caifigin -7 50 5,410 - 318 108 4
7. Dils 23 179 2,660 - 116 15 5
_ 8, Dita 43 224 5,850 - 136 26 6
Rural . 9. Don Jose 27 829 2,020 75 -2 15
10, Ibaba g 19 1,660 = 184 87 1
-11. Labas 36 80 3,350 93 42, 3
12. Macabling 17 198 - 4,000 - 235 . 20 b
13, Malitlit 16 ‘814 3,610 1226 S 8
14. Pook 15 133 5,530 . 369 42 2
15, Pulong Sta., . = - e ' ’
Cruz - 25 - 1,343 3,970 . 159 3 7
‘16, Sto. Domingo 14 873 860 61 ‘120
17. $inalhan 31 105 7,720 249 74 3
18. Tagapo C 60 . 332 8,230 137 25 1
Sub~Total 396 5,312 69,580 176 13

Total - 451 5,415 79,330 176 15




TABLE 3.2.1.C - BARANGAY COMPOSITION AND POPULATION, BINAN

Land Area . Pobu“ Pop. Density Dist.

Area Barangay - (ha) lation _ (persons/ha) from
Built- Total  (1986) Bullt- Gross Pob,
up up (km)
- 1. Canlalay 40 263 9,300 233 35 1.5
Urban 2, Cdsile -9 12z 650 72 54 1.5
3. De La Paz 45 216 17,410 387 81 2
4. Malaban 40 121 18,260 457 151 2
5. Poblacion 28 28 4,530 162 162 -
6. San Antonio 57 139 15,760 276 113 2.5
7. San Jose 7 15 4,770 681 318 o
8. San Vicente = 24 36 8,910 371 248 1.5
9. Sto. Domingo 13 - 24 3,040 234 127 1
Sub~Total 263 854 82,630 314 97 _
10, Bifian™~ 4 537 310 78 117
11. Bungahan .3 91 . 260 87 3 8
12, Calabuso 15 335 1,730 115 5 7
13. Ganado 6 124 - 660 110 5 15
14. Halang - b4 732 2,000 45 3 5.5
_ {San Francisco) :
Rural 15. Langkiwa 9 185 1,060 118 6 10.5
: ~ 16. Loma. 6 115 950 158 . 8 13
17. Malamig 3 398 - 130 43 0 16
- 18. Mamplasan 7 268 1,340 191 5 21
19. Platero 60 185 4,790 80 26 5.5
20. San Anton 7 88 1,370 196 16 2.5
- (Sto.. Nifio) . _
% 21. Soro-Soro 11 114 1,220 111 - 115
Y22, Timbao 6 143 790 132 6 6
23. Tubigan 88 81 2,560 29 32 2.5
24, Zapote 3 100 410 137 - 4 4.5
Sub-Total 192 3,496 19,580 102 6
© Total - 455 4,350 102,210 225 23




3.4 S0C10-ECONOMIC CONDITIONS.

3.4.1 Provincial and Municipal Revenue

(1) Laguna Proviuce

The revenue of Laguna Province in 1981 was B29 millioﬁ and in

1985 it becanme P47 million or increased by P18 milliom (62%) as shown

below. _
S %.of Increase

Year ' - 'Revenue from Previous Year
1981 £29,390,987 _ '
1982 33,562,949 14%
1983 37,630,433 . 12%.
1984 40,020,046 _ , 6%
1985 47,041,339 - 18%

(2) Municipalities

The revenue of the three Municipalities is derived from real
"property tax, bus1ness license tax, internal revenue allotment, collections
from operations and other earnings whlch 1nc1u§es building permit fee,
police clearancé feé. The revenue and expenditure 6f the Municipalities'for

the last five years are shown in TABLE 3.4.1,

The revenue -of the Municipalities has CbﬁsiﬂeréBly'iﬁCreased in
the last five years in view of the positive development such as lntroduc—
tion of factories and prov151on of hou51ng units due to the 1ocational
advantage of these Municipalities ‘within the urbanizing ‘orbit of Metropoli-

tan Manila area,
3.4.2 Family Income

The average monthly household income of the Municipalities is
approximately 1,200 pesos based on the result of the market survey (Refer'
to CHAPTER 9 FINANCIAL ANALYSIS). ' '

At present, different indqstrial_comﬁanies such és.food proces-
sing, textile, chemicaXk industry, etc, are establishedlin.Cabuyao, Sta.
Rosa and Biifian, so it is most likely'that the household income of théir

population have considerably iuncreased.

3 - 10



TABLE 3.4.1 REVENUE AND EXPERDITURE OF THE THREE MUNICIPALITIES

.Municipélity Year ' Revenue Ekpenditure Surplus(deficit)
1981 2,494,017 B 2,547,652 (®  53,635)
1982 3,845,960 4,271,122 (  425,162)
Cabuyao 1983 4,115,106 4,153,513 (  38,407)
1984 4,552,112 6,614,739 ( 2,062,627)
1985 - 5,360,898 5,360,527 371
1981 2,545,394 B 2,514,450 B 30,944
1982 3,122,613 2,896,189 226,424
Sta. Rosa 1983 3,327,780 3,162,423 165,357
1984 4,010,070 3,953,059 57,011
1985 4,524,129 4,148,567 375,562
1981 2,281,303 . B 2,212,341 P 68,962
1982 12,567,615 2,157,600 390,015
Bifan 1983 3,020,117 2,542,154 477,963
1984 3,397,939 3,106,819 291,120
1985 3,918,683 3,576,048 342,635
3.4.3 'Agriculture, Livestock Farﬁing and Fisheries

_ Aﬁp:oximateiy 3,100 ha (70%), 4,800 ha (90%) and 3,400 ha (80%)
of total land area are devoted to agriculture in Cabuyao, Sta, Rocsa and
'Biﬁan,'respectively. Major crops currently being produced consist mainly of

food crops like paddy corn, sugarcane, root crops, vegetables and frults.

" Ducks and chickené are éignificantly raised in Cabuyao. On . live-
stock, ﬁost common Being raised are the carabaos, hogs, cows, horses, and
goats, Oun fishing; appro£imately 10% of the total number of households im
Cabuyac are engagéd iﬁ.fishing, which are mostly residents in the coastal
batangays along Lagﬁﬁa de Bay. Sfa. Rosa residents, also in Bifian, avail

_tﬁemselves of the fishing resources of Laguna de Bay (920 fishermen).

3~ 11



34,4 Commerce and Industry

Due to the proximity of the subject Muﬂic1palities to Metro

 Manila, there has been a marked :ncrease in the number of industriai estab~

1iehmentq. Some of these large industiies are food processing, textile and

garment manufacturing, and chemical p}ants. There are also a number of

small-gcale industries su;h as rice-milks, manufacturing of hollow blocks,

sash making, woodcraft, metalcraft, jeep and tricycle body building Like~
wise, .the populace are also engaged in some home industries such as foot-

wear manufacturing, embroidery, balut-making, hog/duck raising, and chicha--

ron/cassava cake/fried corn,preparation.

The various commercial establlshmentq in these Municipalities are
eateries, restaurants, beérhouse, tailqring “shops, dress shops, beautyﬂ
parlors, barbershops and banks. There are also wholesale/retail stores.
engaged in the sale of groceries, drugb, men/women/chlldren s apparel dry

goads, harduaies and appllaﬂCEG.
3.4.5 Transportation and Communication

In the Municipalities major means of transportation are public
utility buses and jeepneys, tricycles, and few privatefcars and jeepneys.
Aside from the above~mentioned transportation modes, the'feSidents alsb
avail of the Philippine National Railways commuter train. " Phe land trans-—
portation routes are provided for by the South Expressway, the 01d Nétional

Highway, local road network and the railways.

Telegraph service in the Municipalities are .provided for by
Bureau of TeleCOmmunications, in addition to scme private telegraph compa-
nies. Telephone system is also provided for by privately—owned corpora-
tions. Mail service is provided solely by the Bureau of Post,

3.4.6 ‘Power Supply

Eiectriéity is supplied to the Municipalities.by the MERALCO'dﬁ a
steady continuous current of 220 volts through the day.

3~ 12



It's power supply comes through the facilities of the National
Power Corporation (hereinafter referred to as NPC). The current electric

charges adopted by the MERALCO is given in APPENDIX 3.4.1.

Abbut.SSZ'of the total households in the subject area is provided
for by electric power., The 15% households not benefited by the MERALCO's
power supply stiil rely on kerosene, oil and other sources for lighting

purposes.
3.5 - MUNICIPAL DEVELOPMENT PLAN

The three subject Mﬂnicipélities issued the Municipal Development
Plag.in 1979 for the year 1990. The analysis and "evaluation of the estab-
lished pattern of development and of existing land uses were the basis for

the prprSEd land use.

The built-up arcéas as a whole has grown in size following the
road ﬁetwork pattérn;' The'grbwth'of communities are notable within and
-adjacént to‘the poblacion., Land use for the poblacion in Cabuyao is shown
in FIGURE 3,5.1. FIGﬁREs 3.5.2 to 3.5.5 present existing and future land

use for Sta. Rosa and Bifian.

3 - 13
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CHAPTER 4 EXISTING WATER SUPPLY AND SANITATION CONDITIONS
4,1 PRESENT WATER SUPPLY IN THE STUDY ARFA

The present water supply for the domestic and business users in
the study area is provided by many point sources (Level T system), the

CSRWS and Canlubang private water supply system,

The population and the number of households served by different
water service levels are given by municipality in APPENDIX 4.1.1 to 4.1.3.
Approximately 90% of the total population of municipalities use Level I

water supply system. The sources are wells, springs and others.

The Canlubang private system serves Barangays Ganado anc Bifian,
However, the latter barangay only enjoys the water supply at present (serv-

ed population-60 persons).

The CSBWS of which water sources are Matang-Tubig Spring and a
deep well in Bifian, is under the management of the Laguna Provincial
Government. The existing service area is limited to the parts of built-up
areas in the three Municipalities with a total served population of 23,560
which includes 20 to 50% secondarf users/borrowers of direct population
sexved based on the result of the interview. The served populations in
Cébuyao, Sta. Rosa, and Binan are 5,820, 10,810 and 6,930, respectively.
The service area by the CSBWS is delineated in FIGURE 4.1.1. TABLE 4.1.1
shows served population and percentage by barangay. The total water con-

sumption in the service area is estimated at 3,750 cu.m/day.

4,2 WATER SUPPLY FACILITIES BY DIFFERENT LEVEL OF SERVICES

4,2,1 Level I Water Supply System

A lot of hand pumps are used in the municipalities, Most of these
are privately-owned. The existing Level IIL supply system, likewise uti-
lizes pumps as supplementary water source, There exists no public Level II

systen in the study area.
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TABLE 4.1.1 PRESENT SERVED POPULATION AND PERCENTAGE

Served Fopulation Percentage

Barangay Barangay
‘ Population Primary Total Primary Total
CABUYAQ |
1. Barangay 1 2,410 1,400 1,690 58.1 70.1
2. Barangay II 1,770 1,240 1,480 70.1 83.6
3. Barangay ITIL . 1,830 860 1,040 47.0 56.8
4, Bigan 4,860 © 640 770 -13.2 i5.8
5, Sala ' 3,790 700 840 18.5 22.2
Sub~Total 14,600 4,840 - 5,820 33.0 39.7
Municipality 56,320 4,840 5,820 8.6 - 10.3
Total
STA. ROSA
1. Apalaya 8.020 220 310 2.7 3.9
2, Balibogo 6,690 1,820 2,550 27.2 38.1
3, Barangay 1 2,690 870 1,220 32.3 45,4
4, ‘Barangay II 4,790 . 1,240 1,740 25.9 36.3
5. Barangay IIT 2,270 220 300 9,7 13.2
6. bila - 2,660 130 190 4.9 7.1
7. Dita 5,850 1,280 1,800 21.9 30.8
8. Ibaba 1,110 400 550 36.0 49.5
9, Labas : 3,350 340 480 10.1 14,3
10. Macabling _ 4,000 80 120 2.0 3.0
11. Tagapo 8,230 1,110 1,550 13.5 18.5
 Sub-Total 49,660 7,710 10,810 15.5 21.8
Munleipality 79,330 7,710 10,810 9.7 13.6
Total
BIRAN
1. De La Paz 17,410 ' 160 230 0.9 1.3
2, Malaban 18, 260 210 320 1.2 1.8
3. Platero 4,790 380 580 7.9 12.1
4. Poblacion 4,530 820 1,220 i8.1 26.9
5., Ban Antonio 15,760 2,300 3, 450 14.6 21.9
6. San Jose 4,770 370 550 7.8 11.5
7. San Vicente 8,910 250 380 6.4 9,7
- 8. Sto. Domingo 3,040 130 200 4.3 6.6
' Sub—Total . 77,470 4,620 6,930 6.0 8.9
Municipality 102,210 4,620 6,930 A.s 6.8
Total
Served Barangay
Total 141,730 17,170 23,560 12.1 16.6
3 Municipality
Total - 237,860 17,170 23,560 7.2 4.9
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4.2.2 Level I1I System: Cabuyao-Sta. Roga-Bifian Waterworks

.(1) Source Facilities

The water sources for the CSBUWS are the Matang—Tubig Spring,:

whlch was originally constructed in 1938, and tﬁq_deep wells located in

£ the Magunit River at an
Casiie in the

Bifian. The spring exists at the left bank o

elevation of 170 m above the mean sea level in Barangay

Municipality of Cabuyao.

_ The spring box made of reinforced cbncrete with an approximate
volumé of 40 cu.m (see F1GURE 4.2.1) cqliects spring water. Two outlet
pipes (CCI) with diameters of 200 mn and 300 mm arve provided - In éddition,
there are four overflow pipes and one drain, all of which have a diameter
of 150 mm. A chloriﬂe storage bottle with a volume of 28 liters is

1nstalled and connected directly to the 200 mm diametel outlet pipe.

The depth of water im the box is observed to be about 1° n from
the installed manhole and the collected water seems to flow out of the box
freely. The structure and volume of the box are kept in ‘good condition.
The fences surround the.spring box. Management of the faciliity is takeﬁ.
care of by the person employed by the CSBWS. The rough topographic surveys
made in the spring area is shown in FIGUREs 4.2.2 and 4.2.3.

One of the supplementary pumping stations constructed in 1977
located in the Maremil Sub-Division, Barangay Platero is not operating at
present, However,=lt is reserved as a standby pumping station ‘since the
pump 1s not qﬁerating'efficiently for the water supply in the surfounding

area,

Another pumping station constructed in 1965 (market side well) is
1ocated at the vicinity of the public market in Barang&y San VicentéQ. The
pump operates for 8 hours a day. TABLE 4.2,1 ShOWS the ‘punping capacity

and other information on the two existing pumping stations,
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TABLE 4 2.1 INFORMATION ON THE FXISTING PUMPING STATIONS

Constructed/Installed

Pumping Diameter Well Capacity Motor
Station of Casing Depth ~ of Pump o Year
Pipe (om) (m) (cu.m/day) (PS)
Market : ' . L
gide well 200 unknown 1,363 25 well = 1965
. pump = 1978
New well 200 130 1,363 25 well =1977
= 1977

pump

(2) Transmission and Storage Facilitles

The section of transmission li@e is vegarded as that between the
outlet of the spring and the existing'reséfvbir with a total length of

11.68 km which includes pipes installed in parallel (See FIGURE 4.2.4).

The transmission line is the gravity type with plpe diameters.
ranging from 150 to 400 mm {(CCI). A concrete-made reservoir is located in
Barangay Pulong Sta. Cruz, Sta. Rosa which is connected to the transmission
line with a &iameter of 200 mm and distribution pipes (¢250 mm) for the

service of Cabuyao and Sta. Rosa.

The tranSmission line with a diametér of 150 mm is connecté¢ i
rectly to the diStribution'line for the supply to Biliian afea. The distanée
from the spring bok to the reservoir is approximatelf 7.1 km, The pipeé:in"
the first section are installed.along the river bed of the Magunit -River
without - any protection, When the pipes cross the river bank, the maximum
earth cover is 8 m. The pipeline downstream of the river could not be obn

served since pipes are laid under ground along the roads.

There is no transmission line from the pumping stétions in Bifian
since the outlet pipes of the pumping staéibns are connected directiy.to
the distribution system. | '
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Data on the transmission pipes are summarized in TABLE 4.2.2.

TABLE 4.2.2 BINAN TRANSMISSION PIPES -

Pipe Diameter Length Material

(tum) (m) L
400 670 CCT

350 - 1,850 CCI

300 - 520 €CY

200 4,580 cCI

100 4,060 CCI
Total 11,680

The reservoir mentioned” above is the only existing storage faecil-
- {ty in the CSBWS constructed in'l§38. The'rese1voir is made of reinforced
concrete and an open gfand elevated type with a capacity of_1,350 Cu .M.
The designed water level for overflow is about 80 m above the mean sea.

level,

The sketch of the facility is given in FIGURE 4.2.5. Although
fences are provided to surround the site, the reservoir is exposed to pal—
lution like ashes and clay particles because of its location in the sugar

cane land and_since it is uncovered.

‘The "C" ‘value, which 1is a factqr' in the "Hazen Williéms'
Formula," was analyzed using the obtained water pressure and flow rate at

two selected points along the Cabuyao-Sta. Rosa line.

The "C" value was computed at about 140, which is a very high
figure, considering the pipes were -Installed about 50 years ago. The in-
side of the pipes seems to be kept in good comdition due to water quality..
The non-existence of accessorles such as air/gate valves and the étraight
alignment of the pipeline between the points may likewlse account for the
present pipe condition, |

The obtained filgure, however, maj'not be employed for the distri-

bution lines in the network because of different coﬁditions gasociated with

the alignment of pipelines. The surﬁey result was attached in APPENDIX
4.2.1. - '
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(3)

Distribution Facilities

1) Distyibution Pipelines

The existing.distribution system in the study area comprises two

main pipeiines (See FIGURE 4.2.4).

One pipeline is provided for the.Cabuyao'aﬁd Sta. Rosa service
areas, It has a diameter of 250 mm (CCI) and runs from:the reéervoir
to Sta. Rosa. The other pipeline with a diameter of 200;mm (CCi) f;om
the vicinity of the reservoir goes directly to Bifian. These twbimain
distribution linés meet near the boundary between Sta. Rosa ‘and Bifian
on the  national higﬁway. Affer' the junction'.of théf'two main
pipelines, another ¢250 mm pipeline is installed to serve'ﬁiﬁéh.

The total length of the distribution lines is approximately 51 km

with diameters ranging from 50 mm to 250 mm.
 Pipes with diameters over 75 mm are CCI, while pipes with diémef
ters of 50 mm are GI. Information on the distribution lines are

summarized in TABLE 4.2.3,

TABLE 4.2.3 DISTRIBUTION PIPES

Pipe Pipe Compbsition

Diameter Length in Length ~ Type of  Constructed
(mm) - (m) _ (%) ' Pipe Year

¢ 250 14,700 29 ceI 1938

¢ 200 10,200 20 cer 1958 .

4 150 1,600 3 ccI 1938

¢ 100 23,500 46 ©C1 1952

g 75 . 310 1 CCI -

¢ 50 420 1 61 1970
Total 50,730 100

4 - 12



The distribution status of water pressure through the day was an-
alyzed with reference to the two water sources. The water supply in
the three major.sefvice areag is discussed with the test results sup-
ported by flow rates measured at some points of the transmission/dis-
tribution 1iﬁes'during the field.survey. The measurement was done
covering 36 points on August 11 to 14, 1986. Using the saﬁ?le.records
on the miﬁimum and the maximum figures through the day, the contour
lines of water pressure were prepared based on those taken at 7:00
A.M, and 1:00 A.M, (for details, refer to APPENDIX 4.2.2).

‘ Thé topdgfaphy of the study area is gentle in general with a
Qlope of lesé than lz.from west toward east. There are two major
transmission systems; the Cabuyao-Sta. Rosa line (4250 mm, CCIL}, with
a reservbir; and the Bifian line (6200 mm, CCI);

The flow rate of the Cabuyao-Sta. Rosa line is controlled by
meaﬁs of the gate valve in the premise of the reservolr according to
the following schedule and practices. '

a) from 8:00 P.M. to 4:00 A.M, : Valve is closed up to 50%.
b) from 4:00 A M, to 8:00 P.M, : Valve is open completely,
A pumping station is operated_for'S hours a dav, a tntal -asa-

. production:of which is in accordance with the followine sobednlps 7

supplementing purposes in the Bifian area.

. Operating hours: 6:30 -  9:30
10:30 - 13:00
17:30 - 20:00

The water service in the Cabuyao and Sta. Rosa areas is charae-
tefizéd1by_a qomparétively highér water pressure during nighttime from
8:00:P.M._§0 4:00 A.M,, and éuité low pressure during daytime. The
ﬁater preséurg in Bifian area 1s low throughout the day except in a
1imited area in fhe vicinity of the pumping station when the pump is
béiﬁg'éperated. in general, the water preséure in the core areas of

=the 'Hunicipalities and the remote area from the main pipeline is

4 - 13



rather low {See FIGUREs &4.2.6.A and 4,2,6.8),

Cabuyao Area

The water pressure in the Cabuyao area is concluded to be in &

comparétiéely favorable level in a total system; more ‘than 1.5
kg fsdq.cim In the'nighttime and a O‘S_kg/sq.cm in the daytime except in
remote areas from the mailn pipes with 0.1 kg/sq.cm, This may be due to
the limited service area in the Municipality and the timely arrange-~

ﬁent of distribution amount at the résérVdir. To”upgrade'the-water
service 1n the area, the installation of a larger diameter of pipes as
well as augmentation ‘of distribution network in the above-mentioned .

remoté area will be required,

 Sta, Rosa Area -

~ The water pressure in the service area during nighttiﬁé.ié_more
than 0.5 kg/sq'cm, while in the daytime it is 0. I'kg/sq'dm in the
maximum, and less than 0.1 kg/sq.em in most of the area, The water -
supply in- the Sta. Rosa area is provlded by the Cabuyao- Sta. ‘Rosa 1line
and the Bifian line. Large amount of water distributed through the
Cabuyao area to Sta. Rosa (Cabuyao-Sta. Rosa line) is princiﬁally con-
sumed in Barangays Dita and Dila. The water pressure during daytime in
the core area of Sta. Rosa geems to be affected by fhe above~mentioned
supply:status. In addition, deficiency of the distribution network,
'especially associated with pipe diameter, is one of the méjor;reasons

for this situation.
Bifian Area

The water pressure throughout the day in the study area is the
lowest among those in the three Municipalities. The water pressure in
the daytime is'as'low as 0,1 kg/éq.cm throughout the area, although
0.5 kg/sq.cm is recorded in a limited area during the operdtion of the
pump. A higher water'pressﬁfe in the transmission line ﬁill‘be a ren.

quisite to meet the required level of water supply.
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2) Service Connections

The registered connections were categorized into metered and
flat rate (unmetered and not-functioning meter) by consumer type.
Bumber of connections by barangay covering the three Municipali-

ties 1s summarized below (Details ave given in TABLE 4.2.4).

As of June, 1986 there is a total of 2,907 connectiénsr
Approximately 85% or 2,416 qonnectibhs have functioning meters,.
Non-metered connections are leés than 10% of tﬁe ‘total con-
nections. ﬁost of the connections in Cabuyao and Sta. Rosa area
are metered, ﬁhilé about 7OZ.of the total connections are metered
in Bifian area.  As to thé éompdsition of conmections or consumer
type, about 90% are domestic connections, Only 23 cbnneqtions
Were éategcrized as commercial ones. The number of conhecfions
for iinétitutional and.'industridl use is also minor. The
ébllected charges for the month of June, 1986 is given in
APPENDIX 4;2f3. The total amount collected is approximately
B88,900, 90% of which is from metered concessionaires and the

same percentage 1s from domestic consumers.
3) Valves and Hydrants

: 'Thére are a total of 164 sluice valves in the distribution
system exbluding those used in the pumping stations. (See TABLE

'4.2;5)._ The size of these valves ranges from 75 mm to 250 wum,

A total of 54 hydrants provided with ¢75 mm riser pipe

exists in the digtribution system.

4 - 17
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TABLE 4,2.5 NUMBER OF SLUICE: VALVES BY SIZE

Diameter Cabuyaé Sta. Rosa Bifian Total
250 - 1 2 3
200 - i 2 3
150 - 4 - 4
100 ' 13 12 27 54
75 - 2 - 2
Total 13 20 31 64
4.2,3' ' .Operatibn and Maintenance

The major works for the operation and mainténance of the CSBWS
are thoge for sprihg source, reservoir, and pumping stations. In addition,
the_supéfvision of the diStriBution facilitlies is essential for management

of the CSBWS, ‘The Provinciél Government is responsible for these works.
The present organization consists of the following staff members.

Production and Maintenance Foreman
Meéhaﬁical'Eﬁgineer '
Wéperworks'Supervisor
Plumber Foreman |

- Plant Opérator

Piumbefs

e = A T N

Urility Worker

Chlorination at the outlet pipe (4200 mm) of the spring box is
carried'oﬁé evefﬁday. Five hundved (500) grams of chlorine powder is mixed
with 28 liters of water for one day use and injected directly into the pipe
by . gravity

_ The cleaning of the reserv01r is undertaken once a week and one
kilogram of chlorine is provided after the work for disinfection. A
iroutine work at the reservoir 1s conducted by an operator to store water

: during nighttime to meet the peak dnmand of Cabuyao and Sta, Rosa. The
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maintenance works for repair of the pumps at the existing pumping_sta;ions

in Bifian, and service pipes and accessories are conducted as required.

4.2.4 Deficiencies of the Existing Water Supply System

Through the field inspection of the facilities of the CSBWS, the

~ following were observed:
(1) Water Source and Treatment Facilities

The structure of the spring box seems to be adequate, However,
because of its location on the slope of the valley, it:is_exposed tp the
danger of soil collapse from the upper part of the vallgy.' During the

rainy season, appropriate measures must be taken as required.

Ghiorination provided in one of the outlet pipes at the spring
_ box 1s not effective as confirmed during the field examination, Tt is
therefore recommended that chlorine be added before thg distribution of

water. Appropriate amount should also be taken into consideration.

The operating pumping station is located in the market'érea'and
therefore easily accessible by the people. ‘Maintenance of the facilities

should be done taking into account such conditions.

The span from the apring up-to about 150 m dovnétfeam, the piﬁés
with a diameter of 300 mm are installed covered with soil-aloﬁg the slope
of the bank. Another pipe (4200 mm) is partiaily exposed, and installed
along the bottom of the river, although some countermeasures aré.proﬁided
1ike a concrete encasement. There is no apprehension to the potential

damage in this span.

The span of more than 15C m’ downstream from the spring, the two
pipelines are installed'without any rule in their alignment sinée the pipeé
were counstructed in different years. Therelare SOme areas élong the bank
which have collapsed. The pipes in this area are exposed to damage as
experienced during the'typhoon season in 1985, The section between those

polnts, 150 m dowmstream of the spring and about 500 m dowﬁstream-of.the
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spring, needs adequate countermeasures although there 1s a difficulety to

its access.

On the other hand, at least the section between the spring and
regervolr area seems to be in quite good condition in terms of the flow

capacity of the pipes.
(2) Distribution Facilities

The water pressure, éspeciélly during the daytime is low except
in some areas in Cabuyao. There are some reasons associated with this

problem, Insbectibn visit revealed the following:

o The diameter of the distribution pipes in the service areas is
not . sufficient and some pipes are already deteriorated having

been used for more than 40 years.

Q Additional'sefvice_connectioué were constructed without consider-

ing hydraulic restriction.

o Inadequate temporary measures are provided to stop leakage (rub-

_ber strap) of serviceé pipes.

Immediate provision of meters, especially in Sta., Rosa and Bifian
415 essential for sound management of the CSBWS. Supervision of existing

meﬁers is likewise recommended.

Most of  the hydrants observed are inadequate for emergency use,

‘Hydrant valves are either non-existent or damaged.

-The existing reservolr with a storage capacity of 1,350 cu.m,
'half of ‘which is constructed below the ground surface, 1s located in the
sugar cane land. ‘A common pipe with a diameter of 200 mm is used as inlet
and outlet pipe. The storage and distribution of water are made by operat~
ing the.gate valve, It was noticed that there are a lot of cracks on the
wall_oftthe reservoir, although the surface of which is covered with con-

crete mortar with a thickness of 2 cm,

4 ~ 2}



b.3 WATER PRODUCTION

The water sources at preseﬁt for the CSBWS are the Matang-Tubig

Spring and a deep well with pumping facilities located near the market in

Bifian.

The discharge rates of the éprihg "durjng the dry and rainy

seasons were measured using an ultrasonic flow meter on April 16 and August

5, 1986. TABLE 4.3. 1 shows the measurement results. The discharge amount
through the year is almost constant with less than 10% difference between

the two geasons.  However, the intake amount for the design should be

approximately 9;300 culm/day, for the dry season.

TABLE 4,3.1 'DISCQARGE RATE OF THE SPRING IN THE TWO SEASONS

Unit: éu;m/dég

Composition - ny.SeaSOH ' - Rainy Season
Outlet with 300 pipe 6,826 7,128
Outlet with $200 pipe . 2,462 2,880

Total 9,288 10,008
%.9,300 + 10,000

It was found that there are four potential spring outlets at the
slope of the valley in the vicinity of the existing spring_bok_and the

total améunt was measured using the drum-can (April 16 and July 28, 1986) .

_ The total amount is constant through the year with an approximate
figure of 3,300 cu.m/day (the measurement result. of spring dischargeirafe
is given in APPENDIX 4.3.1),

_ . The pump as a supplementary source has a. capacity. of-.l 363
cu.m/day and is being operated for 8 hours a day, -The volume of the water

supplied from the well {s estimated at 450 cu, m/day.

The. total productidn for design purposes is cohcluded. to be
approximately 9,750 cu.m/day. o ' .
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