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FOREWORD

This feasibility study presents the recommended plan for the
upgrading and expansion of the water supply system of the Calamba
Water District (CAL-WD). This study was made by the Local Water
Utilities Administration (LWUA), with the technical assistance of
Cemp Dresser & McKee International Inc. This study is the result
of many months of work in the municipality of Calamba in Laguna
Province,and is supported by extensive experience with other water
districts in the Philippines during the First Ten Provinoial Urban
Areas Feasibility Studies.

This study was prepared in two volumest Volume I, the main
report, which contains the recommended plan and the methodology
memoranda; and Volume II, which contains detailed background
information relating to specific sections of Volume I. A complete
understanding of the two volumes would require reading the previously
published Water Supply Feasibility Studies Methodology Manual (Volumes
I and II), a compilation of the handouts used in the six-month long
training seminar conducted in 1975 by CDM during the First Ten-Area
Peasibility Studies.

The recommended plan is a technically and eoccnomically feasible
program for providing the CAL-WD adequate water supply up to the year
2000, The plan should not be viewed as a rigid plan; every attempt
was made to develop a plan compatible with the needs and desires of
the water district and of the people. However, during the final
engineering dcsign of the recommended facilities, changas could still
be made. Design changes would be based on more recent field data,
changing priorities of the water distriot and more economical methods
of providing the recommended facilities. Any chaazes considered in
the final design should help to further reduce the expected financial
impact of the project.

While the main objective of the Second Ten Provinocial Urban
Areas Ieasibility Studies was the preparation of feasibility reports,
another important objective was the training of Filipino counterpart
engineers in water supply project planninge. The training program which
included lectures and on-the-=job training aimed to develop local plan-—
ning capatility for water supply projects. The Filipino engineers
learned by actually doing the work, with the CDM consultants providing
the necessary expertise and guidance.

The following have contributed significantly to the development
of the GSecond Ten—Area Feasibility Studies:

James Arbuthnot, Chief Engineer
Eugene Rumph, Hydrogeologist

James DeYoung, Water Supply Engineer
Bruce Conklin, Systems Engineer
Peter West, Distribution IEngineer



Antonio de Vera, Counterpart Projeot Manager
Wilfredo Sevilleja, Counterpart Chief Engineer
Rene de Jesus, Group Leader

Jean Casten, Economist

Celso Razal, Jr., Economist

sourdes Gutierrez, Technical Writer

Reymaldo Arlata, CAL-WD Ceneral Manager

The following project staff members have also contributed to the
technical/hon—technical work of the studies:

Roberto Binag, Professional Engineer
Reynaldo Tabac, Prclessional Engineer
Micuel Buenavides, Junior Staff Engineer
Pedrito Camilet, Jr., Field Technician
Aiberto Machica, Draftsman

Arlene Raymundo, Secretary/Typiﬂt

Cesar Florendo, Printing issistant
Reynaldo Panuelos, Printing Assistant
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CHAPTER I SUMMARY AND RECOMMENDATIONS
A. SUMMARY OF STUDIES

Desc:iption of Study Area

The Calamba Water District (CAL-WD) wae formed on 7 August
1974 by virtue of Resolution No. 6 passed by the Municipal Couneil
of Calamba. Following its formation, the CAL-WD acquired the owner-
Bhip and management of the entire water supply system from the muni-
cipal government.,

The muniocipality of Calamba is located in the western portion of
Laguna Provinoe approximately 50 kilometers south of Manila, along
the southwestern shore of Laguna de Bay. The municipality consists of
the poblacion and 54 surrounding barrios, with a total land area
18,500 heotares. Calamba is situated at the foot of Mt. Makiling and
is of relatively low relief, with an average elevation of 10 meters
above mean sea level., The municipality is traversed by two rivers,
the 5San Juan and San Cristobal, both of which prass to the north of
the existing CAl-WD service area and drain into Laguna de Bay which
forms the eastern boundary of the municipality.

The total population of the municipality in 1970 was 82,714 with
an urban/rural breakdown of 25 and 75 percent, respectively. Of the
574423 people employed in the municipality, 35 perocent are involved in
agriculture, forestry and fishing; 19 percent in manufacturing; 12 per-
cent in ocommerce; 20 percent in services; and 14 percent in conastruo-
tion and other industries.

Existing Water Supply System

The water supply system of the CAL-WD was originally conatructed
in 1926 and consisted of the Bukal and Tigbe spring sourcese, approxi-
mately 16.4 km of pipelines ranging in sige from Tomm %0 200mm in dia-
meter and a 380-cum reinforced concrete storage tank located on the
hill above the spring in Barrio Bukal. Water supply was by gravity
from Tighbe Spring (u minor source), and via the Bukal Spring pump
station (looated about 10 meters above mean gea levsl),

In 1959/60 the Tigbe Spring source was abandoned, a well was con-
structed at "Crossing" in Barrio Real and approximately 3.5 km of addie
tional pipelines were constructed. In 1971, a new collection chamber
was constructed at Bukal Spring.

At present, appirroximately 14,500 cumd is being produced from each
of the pump stations at Bukal and "Crossing”, from a single eleoctrio
pumpset installed at each station. The pump stations are in poor
condition.

I-1



The Bukal storage tank is in fair condition, requiring some re-
pairs, and is operatec on & modified fill-and-draw basis, with tank
filling during early evenings and flow to the distribution system
from midnight to 4:00 a.me when the Pukal pump station is shut down.
The storage tank is permitted to "float" on the system during day-
light hours.

Disinfection has been practiced since 1926 thy means of a gas
ohlorinator installed at the Bukal pump station. Chlorination, how-
ever, is periormed irregularly only when heavy rains and chlorine gas
availadbility coinocide.

The distribution system of the CAL-WD serves the poblacion and
portions of Barrios San Juan, San Jose, Lecheria, Halang, Real, Palingon,
Linga, Bukal and Pansol, hy means of 75 and 100-mm diameter pipelines,
There are at present approximately 1,100 registered servioce conneotions
of 12 and 25 mm,

Projections

In addition to the areas presently served hy the CAL-WD, Barrios
Parian, Mayapa, P, Rizal and Sampiruhan will receive servioe by 1990,
and Barrios Looc, Sucol, San Cristobal and Prinza by the year 2000.

The total population in the CAL-WD service area was 24,872 in 1975
and is projected to increase to 100,069 by the year 2000, with average
annual growth rates varying between 2.65 and 3.17 percent. During
this same pericd, the population served hy the CAL-WD is expeoted to
increase from 6,708 to 71,903,

The average per capita consumption of water is expected to be
230 lped Wy 1980, with a total average daily use of 2,650 cumd. The
per capita usage is projected to deorease to 220 lped by 1990, due to
improved water accountability, and subsequently inoreases to 225 1lpod
by the year 2000. Total average daily water demand is projected to
be 8,190 and 16,180 cumd by 1990 and 2000, respectively,

Water Resources

S1ix potential sources of water for the CAI~WD were identified:
two groundwater sources,three surface water sources and one ground/
surfaoce water source.

The Bukal Spring, located at the bottom of Mt. Bijiang, a seoon-
dary peek of the Mt. Makiling complex, is the current water supply
source for CAI~WD, This spring has an average flow in excess of
115,000 cumd and emerges from the fractured consolidated volcanic ash
which constitutes the major rock component in the area. The spring

I-2



P

! a0 an altilode of 10 neiters above meen @sa level and is located
abowt 3 km frow the coater of the poblacicas  Othor aprings in the

area g&re either tor distant from the CAL-WD service area, or produce
flows 1o gmall COM}JSﬁu with the projected water distriot require-

wents, to be cunglderad further,

Tne 'ouvowﬂt\" aquifer underlying the CAL-WD service area con~

£ ;er;eable pyroclastic materiala with ample recharge
1y and from the nearly mounteinous areas. Many
wezls hmve bean conniructed in the area, wut the most productive of
these have heet ooratrueted by WIA and ave fairly distant from the
ChL-%D service, Heassnably poed wells oan be expecied within the ser-
vice aresz, rul should be preceded by a test program to confirm the
preliminnry esiimates of agquifer characteristics inferred from exist—
ing nearby and mors dlstant walls.

Noither the Arspgilan {San Cristobal) River, nor the San Juan
River. botl pewsing nsar the CRL-WD servios arem, could provide suf-
ficient wutso: to mest the projecisd needs of CALWD without impounding
resarvols and extensive treatment facilities. These sources have,
therofore, set heen given forther consideration as future water sources.

Yeswnn ds Bay is A shallow body of surface water that constitutes
the ¢astarn boundary of Calamba. "The water supply demands of CAL~WD
could owergainly be mot hy wster taken from this souroe. However, the

need for e long intake pipeline, pumping costs which would likely exceed
thoss for tha Juka- Spring scurce, the need for sxtensive water treat-
ment; %he potential or future indusiriasl and agricultural pollution
and the noseibility of Tutura saltwuaier contamination indicate that
furthar ocaneideratisn of Laguna de Bay as & water supply source is un-
warranted,

Alligator Lake is a 500-m diaweter oircular pond looated im the
crator of an extinet volomno about 5 km from the Calamba Poblaoion.
The ponc is located along the shore of Laguna de Bay and is probably
fed by botiom springs. Beoauss of the need for transmission and treat-
mont facilities {the pond is subject to extensive surfaoce contamina-
iion}, further soncidsration has not been given to Alligator Lake as
A future welier oupply souros,

_A_}.j ernrtive Siudies

Jtudier of alteimative water sources for the CAL-WD service area
indicate thut continued use of groundwater, utilizing the existing
Bukal Spring, is the most eccnomiocslly/cperationally favorable over
the project planning periods The lower overall prosemt ‘wowth - .
cost of groundwater wolls is offast hy other non—eoonomio/bperational
disadventagen,
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Economic analysis of required distributian storage volume and
locution indiocates a cost advantage for continued supply of peak flows

from the Bukal pump station, utilizing tha sxisting Bukal storage
tank, until 1950, with subsequent supply of zaximm—day demends from
the Pvkel pump station, together with a 23 700~0um storage tank loca
ted &t Locheria Hill, until the yosr 2000, After 195G, Barrios Pan-
sol and Sucol will receive independent service from the oexisting
Bukzl storage tonk,

The requirements for the distribution system, incorporating the
Bukal 3pring as source, were anslyzed with the aid of a oomputer. The
resulting system is desoribed in detail in Chapter IX. Based on the
analysis of the pressure requirements of the systen,two single—~pressure
service areasheyvebeen established to operats off the hydraulic grade
linegestablished hy the storage tanks,

B. RECOMMENDATIONS
General

A water gupply system utilizing Bukal Spring as the souros of
water through the year 2000 is recommended for the CAL-WD. Conatruo-
tion of source, atorage, distribution and administrative faocilities
will be carried out during en immediate improvemant progran and a long-
term oonstruction program consisting of four phases. The main features
of the recommended long-term project for the CAL-WD are summariged in
Table I-1 and shown in Figure IX-1 (appended).

Source Pacilitien

The projeoted year 2000 maxismm-day system demand of 19,420 oumd
in the CAL-WD will te supplied by ths source facilities to be construo-
ted at Bukal Spring Yy that year. Chlorination will be the only treat-
ment required, and will be performad by faoilities oconstruoted ad jacent
to the Bukal pump station.

The CAL~WD will be required to ssoure the neocessary water rights
from the National Water Resources Counoil,

Storage Facilities

The existing 380-oum Bukal storage tank will be utilized to supply
all system peak flows until about 1990, After 1990, the existing tank
will serve Barrios Pamsol and Suocl and additional storage facilities
to be oonstructed at Lecheria Hill will serve the remainder of the
systom,

Distribution Pacilitics

The distribution system will be reinforoced and expanded by the
installation of 22,7 km of pipelines with diameters from 100 to 450 mm,

-



TABLE I-1

SUMMARY OF PROPOSED WATER SUFPLY IMPFROVEMENTS
CALAMBA WATER DISTRICT

Immediate
Improvement Construction Construction Construction Comstruction
Program Phase I-A Phase I-B Phase II-A FPhase II-B
Corstruction Period 1978~79 198085 1986=90 1991-95 1996—-2000
Total Project Cost (P) )y 5,117,300 13,378,900 €,086,600 10,535, 100 6,543,500
Foreign Exchange Component = 2,550,800 6,675,900 3,397,100 5,137,500 3,291,400
Source and Storage Facilities Additional Pu- Improve intaks, Additional Bu~ Expand Bukal Additional
kal pumpset, new Bukal pump kal pumpset pump station  lLecheria sto-
repair existing station and chlo- and chlorina- rage tank
tank rination facili- tion facili-
ties, new Cross— ties, new Le-
ing pumpset cheria tank
Distribution Facilities 965 km - 100 9¢94 km - 100 to 3,08 km— 100 10,76 km~ 100 1415 km = 200
t0 350-mm pipe- 450-mm pipelines to 200—mm to 350=-mm pipoc= and 250-mm
lines pipelinezs linee pipelines
Internal Network Leakage survey 149.9 ha 38e3 ha 131.2 ha 160.8 ha
and repair
Service Connections 1,098 conver- 1,926 new con- 2,625 new 3,300 new 3,300 new
sione, 329 re-— nections, 729 comnections oonnections connections

placements, 824 replacements
new connections

Pire Hydrants Repair existing 15540 ha 17346 ha 198.7 ha 199.1 ha
hydrants

Miscellaneous

1/l11 foreign exchange figures used in this report were synthesized from data based on actual costs in U.S.
dollars. To be comsistent with previous studies, these foreign exchange costs were converted to RP pesos at
a rate of US$1,0 = RP #7,0. To obtain correct current foreign exchange costs, multiply those presented in

this report hy the ratio of the current exchange rate and 7.0. The actual local component of costs (in pesos)
is as presented herein.



by 1990. 4An additional 11.9 km of pipelines will be constructed by
the year 2000 to provide service to additional consumers,

By the year 2000, 450 heotarss within the CAL-WD gervice area
will receive internal network pipelines. Service connection ingtalla~
tion will proceed in a program parallel to internal network construo-
tion. There will be approximately 6,470 and 13,070 service conneo-
tions within the service area by 1990 and 2000, respectively.

Capital Cost Summary

The capital costs for each phase of construction, including the
immediate improvement program; are summarized in Table I-2. More de~
tailed breakdowns of costs for the immediate improvement and Phase I-A
programs ar< presented in Table I-3.

TABLE I=2
CAPITAL COST SUMMARY

Construction Construction Project Cost (P)
Stage-Fhase Cost (P) Looal Foreign Total
Immediate
Improvement
Program
(1978-79) 4,158,400 2,166,500 2,950,800 5»117,300
I-4 (1980-85 10,789,800 6,703,000 6,675,900 13,378,900
II-4 (1991-95 8,706,900 5,397,600 5,137,500 10,535,100
I11-B (1996-2000) 51586,200 3,252,100 3:291,400 6,543,500
Total (1976~

2000) 34,304,100 20,208,700 21,452,700 41,661,400

Annual Operation and Maintenance Costs

Annual operation and maintenance costs are expenses inourred for
personnel, power, chemicals, maintenance and misoellaneous expenses,
Estimates of these costs for the CAL-WD (based on July 1978 price levels)
are presented in Table I-4.
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TABLE I-3

COST SUMMARY OF IMMEDIATE IMPROVEMENT
PROGRAM AND CONSTRUCTION STAGE I PHASE A

I-7

Cost (®)
Item Looal Foreign Total
IMMEDIATE IMPFROVEMENT FROGRAM
Source Facilities
Additional Bukal Pumpset 6,000 32,000 38,000
Crossing Chlorination Facilities 2,400 17,300 19,700
Storage Facilities |
Repair Bukal Storage Tank 8,800 11,200 20,000
Distribution Facilities
9465 km ~ 100 to 350-mm Pipelines 1,256,900 1,417,700 2,674,600
Leakage Detection and Repair 22,000 83,600 105,600
Servioe Conneotions ‘
Installation, Conversion & Repair 432,300 707,200 1,139,500
Adrinistrative and Miscellaneous
Equipment, Tools, Vehioles & Miso, 554900 106,000 161,000
TOTAL CONSTRUCTION COST 1,783,400 2,375,000 4,158,400
Contingencies 243,100 315,600 558,700
Engineering 140,000 260,200 00,200
TOTAL PROJECT COST 2,166,500 2,950,800 551174300
CONSTRUCTION STAGS I PHASE A
 Source Pacilities
Improve Bukal Intake, New Bukal
Ohlorination Fecilities, New Cross—
ing Yell Pumpset apajNewpgggaétation1,120,300 1,173,200 2,293,500
Distribution Facilities
9494 km = 100 to 450-mm Pipelines 1,606,000 2,145,300 3,751,300
Administrativc Building and
Plumbing Shop 726,000 - 726,000
Internal Network
149.9 Hectares 989,900 713, 100 1,703,000



Service Conneotions
M

769 Replacements ard
19926 New Connecticns

Pire Hydrants

15540 Hectares

TOTAL CONSTRUCTION COST

Contiggenoies
gggineerigg

Land
TOTAL PROJECT COST

Item

Administration and Personnel
Power and Fuel
Chemiocals
Maintenance
Miscellaneous
Total

TABLE I-3 (Continued)

Cost (®)
Local Foreign h Total
918,300 1,155,200 2,073,500
101,800 140,700 242,500
51462,300 ° 5,327,500 10,789,800
718,800 698,700 1,417,500
349,900 649,700 999,600
172,000 - 172,000
6,703,000 6,675,900 13,378,900
TABLE I~4
ANNUAL OPERATION AND MAINTENANCE COSTS
—_— Annual Costs (P)
BE 9% 050
73,200 180,900 391,600 485,000
- 9,700 29,900 59,100
29,000 89,700 121,400 194, 800
~L300 37,700 86,700  _130,4900
211,100 392,500 763,100 1,157,600

Financial Feasibility

The financial feasibility analy
detailed set of guidelines that the
making orucial decisions during the
veloped to indicate how and when fun
tain the system; implement the re
funds; and retire indebtedness,
basis that the system will be fin
appear to be within the ability-~t

next few years,
ds will be used to operate and main-
commended program; establish reserve

sis made for this study establishes a
water district management may use in

A plan has been de-

Water rates have been developed on the

-8

anoially self-supporting,
o-pay of the average CAL~WD householdey.

These rates



The water rates by revenue unit in three-year increments
are as follows:

Pericd Water Rate (®/RU)
1978-80 0.75
1981-83 1420
1984--86 1450
1987-90 1.80
1991-94 1.90
1995~97 : 2,00
1998-2000 2410

It is recommended that the implementation of these rates fol-
low a socialized pricing policy to make the financial burden on the
consumers commensurate with their ability-to-pay. A sample socialized
rate structure for 1978-80 that would generate sufiicient revenue
18 as follows:

Usage (per month) Cost (P/oum)

Pirst 16 cum T 0.85
From 17 to 24 cum 1.85
25 or more cum 2.45

Borrowing requirements will inolude P6.003 millien for the
immediate improvement program (1978-80); 16,993 million for
Phase I-A (1980-85); and $9.031 million for Phase I-B (1986-90).

Foonomio Feasibiliﬁx

The recommended improvements to the CAL-WD water supply system
will bri.ag about numerous economic benefits to the study area. Eoo-
nomic feasibility studies show that the benefits will exceed the
costs assooiated with the development and operation of the water
system,

Two approaches were adopted to determine economic feasibility;
the benefit-cost ratio and internal economic rate of return (IERR).
In both approaches, four benefits valued at 1978 prices were in-
cluded and discounted at 12 percent. The benefits congidered are
increase in land values, health, reduction in fire damage and bene-
ficial value of water. Analysis shows a benefit-cost ratio of
1.80:1 and an IERR of T1.4 percente

I-9



- CHAPTER II INTRODUCTION
A. FIR3IT TEN PROVINCIAL URBAN AREAS

The study oontrsot signsd bty the local Water Utilitios Administ~
ratiozﬂ_? (LWOA) and Cemp Dresaer & MoKee International Ino, (CIM) on
14 Ostober 1974 providsd fg the Teagibility studies for the Pirst
Ten Provinoial Urban Aroauj (Pigurs II=1)e The {sasibility atudies
are part of LWUi'a aerfort to deveslop basio water supply plans for
provinsial uwrbhan arsas of the Philippines,

During the first 10-area project, training seminars for LWUA
engineers were conduoted Wy the CDM staff. "The Methodology Mamal
for Water Supply Feasibility Studies” was aleo developed and printed,
In addition to the 10 areas, prefeasibility studies were also made
for 121 citieﬁ/mnioipalitiug/ o Ag of August 1976, the feasibility
studies wers completed and gubmitted to LWUA,

The atudiee for five of the first 10 aress - Cebu, Zsmboanga,
Daet, Ozamiz and Butuar — have besn appraised by the Agian Develop—
ment Bank (ADB). On the basis of ithe interim reports, the AIB
extended & $16.8 million loan to LWUA in December 1975 %o provids
dosign engineering serviocss to these 5 aresa and to implement Phase
Ik of the recommended long-term comstruction program (except Cebu
whose share of the loan covered only engineering services). In
Adugust 1976, the United States Agency for International Development
(USAID) wigned & $10 million loan with LWUA to provide engineering
services and funds for the implementation of the interim improvements
of selected waterworks covered by the prefemaibility studies, In
dpril 1977, the International Bank for Reconstruction and Develop-
mant (IBPJ)S allooated $18,8 million towards the final design and
initial phase implementation of the remaining five of the first 10
areas, namely: 1Lipa, lLueena, Tarlao, Cabanatuan, and San Fernando
(La Union).

J/ A baokground on LWUA is given in Volume II, Appemdix D.

-2j Refer to Appendix B for summary of first 10-area feasibility
studies,

3/ Refear to Appendix C for sumeary of prefeasibility studies on
131 oities/municipalities,
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Be SECORD TERN PROVIHCIAL URBAK ARTAS

On 10 August 1976, INUA and CDM eigned on amendment to the study
oentraot, axtending the f£easibility sztudiea to inolude the Sscond Ten
Provinoial Urban Areas¥, These are: Urdansta, CGapan, Calamba, RBige
1lig, Silay City, Bangusd, BuylLay, Roxas City, Cotabate City, San
Fernande (Pampanga), Olongape City and Los Bafies (Figure II-1), This
report includes the teohnical, financlal and economic atudies for ihe
improvement of the water supply system in Calamba, Laguna,

The dollar coumponent of the secend 1C-area feasibility studies
cost haz been financed from prooceeds of a loan te the Governmment of
the Republic of the Fhilippinss from the United States of Amerioa
through the USAID, lean Ko. 492-T04001 dated 9 September 1976, The
pese oompanent of the coat of the atudies, apprexizately 41 percent,
has been fundsd by the Government of the Philippiues,

?57 study contract for the second 10 areas irocludes the fellewing
tasks:

1s Training of counterpart LWUA enginsers through on-the=~job
assignments on various aspsotas of water supply feasibility
studies;

2, Proparing water supply feasibility studies for 5 provinoial
urban areas, using the counterpart and expatriats oonsultant
personnel for oconduoting such studisesg

3o Preparing water supply feasibility studies for an additional
5 urban areas, with the 1HUA engineers taking a dominant
rcle in the condnot of such atudies.

The studies began on 1 September 1376 for a psriod of 18 months,
The projeot stafl was composed of 6 US engineers and 26 Filipine
personnel, The personnel of the respeotive water distriots also
assioted during the course of the studies,

i/Although the inolusien ef 10 areas is stipulated in the
oentraot, feasibility studies for 12 areas have aotually been mads.

Refer te Appendix A for complets "Terms of Referenoe,"
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0o HISTORTOAL BANKERCUND OF GALAKBA HATER DISPRICT

When comgimustad in 06, the “1&mb&‘ﬁ&tex= aupply syslam das
oWnad and m 43 o : menta. T 1556, howgver, the
water mysiem i Hgsion;‘ Katersotks and Sevworage
Autbority  {sum Haheraorke a2ad Severage Syets m}
whicn was foundasd *

irnclal watey uwiilitias.
NHA—SA .t“rTle Gune lelk‘lDr_‘* m“r’nvh_“‘un-t il] 556‘19

Tha (4140 woo, astablinhed on 7 Awgust 1974 by Hesolutien Noo 6
211 ©i Celamba to includs thoe entire municipality

tly, CAL-¥D anguired the owrerahip and management

of the munisisal
of Calawbu., Subgor

of thes vaior ssyuien T the municin:l govornment in esccordance with
Pregidential Deorss (7D 19 (’l‘m Frovineial Yater Utilisies Aot of
1975}9

The existing Waler systesm of Calamba has had no substantial
improvemsnis due to limited funde, The formation uf ihe CAL-WD was
prompted ky the need for -n upgraded water supply system., MNereover,
the local officiale recognised the rotentlal rols of the water
district in providing suffiocient, safe and potable water supplye

The CAL-HD was thus formud for the purposes sf acqulring, instal-
ling, improving, 'maintaining and operating the water supply system,
ag well as the westewater collection, treatment and dispesal facilities.
To perform these functions, the CAL-4D van obtain finuncial and tech-
nical asgistance from LWUA, PD Ho. 198 provides that the water
district shall operats eventually on a financially self-suffioient
basis,

The CAL-H¥D is a quasi-public corporation and is politically
independent from the local government. As constituted, the water
district is subject to the provisions of PU No. 198 and the rules and
regulations oi LWUA, The CAL=WD can promulgate its own operating
laws through its S-mumber hoard of directors who are appointed by the
municipal mayer. The district cun only be dissolved through the act
of thie hoard.

On 4 September 1976, IWUA awarded the Conditional Certificate
of Conformance to itha CAL-WD after it had complied with the minimum
requirements of IWUA'e certification program. This certificate
entitles the CAL~WD to righte and privileges authorized under FD
Noe 1980
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CHAPTER III DESCRIPTION OF THE WATER DISTRICT
A. PHYSICAL DESCRIPTION

Location

Calamba is one of the municipalities, bhordering the western
coast of Laguna de Bay in Laguna province—/ in the southwestern
region of Luzon., With a l area of 18,5003 ctares, Calamba is
divided into the poblacion® and 54 barrios.

The present service areaﬂ/ of the CAJr%ﬂ;i/ covers the more
densely populated sections, namely; the poblacion, the barriocs of
San Juan, San Jose, lecheria, Halang, Real, Palingon, Linga, Bukal,
and Pansol. The service area will extend to Barrio Parian by 1980;
barrios Mayapa, P. Rizal and Sampiruhan by 1990; and barrios Looo,
SucolS San Cristobal and Prinza by 2000, (See Figures III-1 and
VI"1 L)

Physical Features

Calamba is generally flat wi! elevations averaging 10 meters
above mean sea levels The major rivers are San Juan River loocated
north of the present service area and draining portions of the
future service area, and San Cristobal River bordering the northern
portion of the munioipality. These rivers drain into Laguna de Bay
which constitutes the eastern border of the muniocipality,

The coastal plaine have the most fertile soil and consist of
light brown Quingua fine sandy loame The upland soils inoclude the
Tagaytay sandy loam and Lipa loam. The Tagaytay loam whioch contains
dark brown volcanic sand overlays the rolling uplands near the
boundary of Batangas. Lipa loam is a residual soil formed from the
decomposition of the underlying voloanic tuffaceous materials,

1/L.aguna is an inland province situated at the southern end of
Rizal province. Its boundaries are Laguna de Bay on the east;
Quezon province on the east and south; and Batangas and Cavite on

A barrio is a political division of a city or municipality.

he service area represents seoctions of the water districi
which are currently served or intended to be served by the water
syste

the we )
;;tl’c:wn proper
3/

m
5,"I‘he CAL~HD covers all lands within the geographic boundaries
of the munioipality of Calambae

IIT=1



Celamba is olessificd inder the first type of olimate,
(Figure III-2), with 2 prercunced seasons. The dry season occurs
from Octover te May; the wet season, durirg the roci of the yaar,
The aversge annual rainfall for the period 1360~69 was 2,139,6 mm.
For the same years, tomperaiure ranged from 25°C in February to

2%°C in May, with the aversgs at 26,9°C. The climatological data
are listed in Teble ITI-1,

TABLE III-1

CLYMATOLOGICAL DATAQ/

(1960-69)
Rainfall(mm) Temperature(°c)

January 503 25.1
February 34.5 25.0
March 24.7 26.7
April 27.0 28.0
May 183.9 29.0
June 243.2 28.3
July 236.2 27.5
August 377.1 274
Septembar 37502 2704
October 215.8 26.7
November 204.2 26,2
December 167.5 25.6

Total 2'139.6

Average 26.9

B. POPULATION

Calambal’s population in 1970 wag 82,714, an increase of 43
perosnt over the 196G total of 57,715. The 1970 population was
oomposed of 13,366 households, or an average of 6.2 members per
household. The general characteristics of the porulation are
listed in Table IIT-2.

é/Sourcez PAGASA Station in Los Barios, Laguna

ITI-2
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1.
2.
3.
4.
5.
6.

Te

9.

10.

TABLE 1II-2

RUNICIPAL POPULATION GHAHACTERISTICSI/(1970)

Total Topulatios
Growth Rute (1960-70)
Density

Urban/Rural

Sex Composition

Age Cemposition

Employment

(% of those 10 years

and. over )

a) By class of worker
(£ of laber force)

b) By industry

(¢ of labor force)

i

Education (% of those
6 years and over)
a) By attainment

(% of those 2% years

and over)

b) Number of schools

Dialects

Religion

82,714
3.7% per annun
4.5 persons per heclare

urban, 25%; rural 75%

male, 49%5; female S1¢

0-14 yeavrs, 44% 15-64 years, 53%;
65 years and above, 3%

10 years and over, 957,423
employed, 437; unemployed, 57%

wage and salary, 61Y; own business,
29%: unpaid family workers, 10%
agriculture, ferestry and fishing,
35%; menufacturing, 197; commerce,
12%; services, 20%; construction
and othar industries, 14%

6 yeara and over, 66,806
literate, 84%; illiterate, 167
25 years and over, 28,223
elementary grades, 58%;

high scheol, 177; college, 11%;
no formal eduocation, 14%
public, 51; private, 10
Tagalog, 96%; Ilocano, 1%;
others, 3%

Catholic, 95%; Protestant, 1.5%;
Iglesia ni Cristo, 2%; others, 1:5%

I/Source: 1970 Census of Population and Housing, Naticnal
Census and Statistice Office (NCSO).

Theae data apply to the municipality of Calamba as a whole.
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Ce LIVING CONDITIONS

Miyeical indicatovra showing the standard of iiving in the
mnicipality are listed in Table IIT¥=3, These indicators inciude
tyres of dwelling wnitd, household facilities and utilities.

Hoslth

Hater-borne diseasen oeccur particularly in the more dengely
populated sections of the manicipality. Public lealth authorities
recognize the corvelation between the lack of safs water supply
and severage fasilitles and the iuncidence of water-borne diseases.
Table I1I— chows the recorded morbidity and mortality rates per
100,000 ;population dus to water—borne diseases in the province of
Laguna¥ from 1964 to 1974, During this period, the average annual
morbidity of 42941 in this province was lower than the national
average of 666.5; the average annual mortality of 41.4 was lower
than the national average of 48.1.

De Econom'?/
10/

Mamily Income-——

In 1971, ths province of Laguna was estimated to include
119,000 families, with a combincd aunual income of P443 million.
The average family income of ®3,723 was slightly lower than the
country's average of 3,736, About 53 percent of the familiss were
considered low-income (P500-$2,995) earners. The middle income
(P3,000-P5,999) group included 33 percents The remaining 14 percent
received annual incomes of P6,000 and over,

Municipal Incoma

Calamba is classified as a first-class municipality by the
Department of Finance, The average annual municipal income for fige
cal years 1967-68 and 1969-70 was estimated at ®816,000, The sources
of income are taxes, incidental revenues and government operations.
In addition to this income, the municipal government also receives
financial aid from the provincial and national governments.

Q/The only reccords available are for the province. The mor-
bidity and mortality trends in Calamba are assumed from the data
(see C§7pterXI).

The Philippine economy from 1946 to 1976 is discussed in

Appen%éy B, Volume II,
Only provincial data on family income are available at the

NCS0.
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TABLE TTI-3

CLABSIFICATION Gi* IIOUSENOLLS BY TYPE OF FAGILITIES X/(1970)

Total Mousneholds
fverage louwshold Size

Hater Pacilities
(£ of total housenolds)

Toilet Faciiiiien
(% of total households )

Solid Waste Disposal
Service

Lighting Facilities
(% of total households)

Appliances
(% of total housoholds)

Cooking Iusl
(% of total houcsholds)

Total Owelling Units

a) Type of dwelling
unit (% of total
units)

b) Roofing material
(% of total units)

13,366
6.2 persons per housshold

piped water, 36%; artesian well, 17%;
pump, 40%;‘opon well, 6%; other
sources, 1%

flush/water sealed, 29%; closed pit,
137; open pit, 14%;public toilet, 6&%;
no facilities, 387

About 12-15 metrio tons of solid
wastes are collacted daily by the
municipal health off'ice. The

wastes are disposed of inanaraea near
the San Juan River in Barrio Banadero.

eleotricity, 50%; kerosene, 49%
others, 1%

radio, 66%; TV, 11%; refrigerator, 8%

electricity, 3%;keroaene, 33%; LPG,
11%; wood, 52%; others, 1%

13,329

single type, 837%; duplex, 6%;
apartment/accessoria, 5%; commercial,
etc. ’ 670

durable materials (aluminum/galvanized
iron, asbestos, tile/ooncrete), 89%;
non-durable materials (cogon, nipa,
etc. ), 11%

1-‘-'-‘éource, 1970 Census of Population and Housing, NCS0.
These data apply to the municipality of Calamba as a whole.
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TABLE TII~¢

REPORTED MORBIDITY AND f}gﬁmmw
DUE T0 JATER-BOING bIsmAzEsIe’ (1964-74)
{PER 100,000 POPULATION)

JUNA, Philippines
Year Moxrbidity Mortality Morbidity Mortality
1964 T11.5 295 846.3 60,2
1965 2T Te1 4346 71548 51.6
1966 17895 11705 71501 61.9
1967 14546 30,7 57261 4766
1968 198.3 346 5648 4645
1969 202,9 4246 706.9 46,0
1970 254 o4 3545 12,8 39,0
1971 33244 415 42245 35.8
1972 57065 555 74364 4944
1973 1450640 ATeT 76844 5044
1974 34148 31a1 663.8 4044
Total 4,720.0 45548 T¢331.9 528,8
Average 429,1 4164 66645 48,1

Agriculture

Agriculture is the most important activity in Calamba, with
rice, corn and sugar cane as the major crops. High-yielding rice
varieties have been grown wilh the use of scientific farming.

The modernization of agriculture in the area has been influenced
by the University of the Philippines (Agriculture Department),
and the International Rice Research Institute located in the
nearby municipality of Ilo. Batiocs.s The Canlubang Sugar Estate in
Barrio Canlubang ig one of the biggest agro-industrial farmp in
Southern Luzon,

Commerce and Industry

Strategically located between Metropolitan Manila and other
southern provinces, Calamba has become a commercial center in
recent years., In 1975, Calambaz had about 1,350 business estabe
lishmenta, 13 percent of which were industrial and 70 percent of
which Were ongnged in the wholesale, retail end food bumsinesse.

2

1~/Source: Digease Intelligence Center, Department of Healthe
The water-borne discases of which records are available include
typhoid, cholera, dysentery and gastro-enteritise.
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Jeme of iths largs manutacturing firms in lagunz aers looated

in Uzlamba.  Thepe wrz the Caulotang Sugar Corporation, Alfa
ntegrated Textile Corporation and uthq“ textile milla., HManutsc-
turing alse coneists of processing waricultural prodicts and

cottare industries.
Touriam

The well-knowa tourist spots in Calamba incivde: +the shrine
of ithe national here, Dr. Joss Rizzl; Mount Makiling; laguna de Bay;
and several hotgprings. The municipality has various recreaticnal

facitities.

Trangportation and Conmunication

Only land iransportation is awvailable in Calamba. About 500
tricyclss, numerous jeepney and hus units and ths Philippine Natio-
nal Railway trains service the residenta.

-

Communioatior facilities inciude a telephose company, 3 telc.
graph stations, 2 post offices and = messenger service agency.
Calamba's proximity to Manila allows the fast circulation of national
newspspers and magasines.
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CHAPTER IV FE ISTING WATER SUPPLY FACILITIES
A. QOENERAL

The water syatem of the CAL-WD was originally conatruoted in
1926, with Bukal and Tigbe springs as sources. In 1959, another
gource, a well, wes oonstructeds Only Bukal Spring and the
Wwell are currently used; Tigbe Spring was discvonnected from
the syetem in 1960, Existing facilities include an intake box,
pump station, reservoir, well pump station, transmission and
distribution pipes. 2 schematioc diagram of the existing water
system is shown in Figure IV.1,

B. WATERWORKS FACILITIES
e Fao tie

The current water sources of the CAL-WD are the Bukal Spring
(major source) and the deepwell, Bukal Spring is located about
3 km south of the poblacion; the deepwell is locgted on the National
Highway at the western portion of the poblacio 1/ The total Pro-
duction from these 2 sources is about 3,000 oumd based on the
field studies. Tigbe Spring, a minor gource in the past, was
disconnected from the water system when its transmission main
was damaged by a storm in 1960, At present, this spring is used
by a private resort in Barrio Pansol.

The water gources are esoh provided with a pumping unit. In
1966, the diesel engines,which served as prime movers for the pumps,
were replaced with eleciric motors. The capacities of these motors
are 100 hp for the Bukal pump station and 25 hp for the well
station,

The well mtation has a measured disoharge of about 1,400
oumd, at 1,76-meter operating head. Well and oasing data, however,
are not available., The Bukal spring station has a measured dis-
charge of about 1,600 cumd at 67-meter operating head, but the
total measured overflow from the spring is 96,000 ocumd. Both
pumps are operated 20 hours a day.

-1/ This location is commonly known to residents of Calamba as
"Crossing." Hence, the wWell is usually referred to as the
"Crossing Well".

IV~



Intake Bax. A agquure concrete intake box was construoted in
1926 behind the Bukal pump stations. This was abandoned in 1971 and
a trapezoidal concrete intake box was built on the other side of
the road opposite the jump station. The second intake box has an
overflow elevation of slLout 5 meters above mean sesl level; howsver,
the intake box does not overflow because of leakage under the
struoture and through several holes near the bottom of the struocture,
A 200-am GI suction pipe conneots the intaks box to the pump
station. Figure IV-2 is a plan of the existing intake box,

Treatment Facilities

Since 1926, chlorine gas has been used to treat the water supply
at the Bukal pump station, Disinfeotion, however, is done irregularly
only during heavy rains and when chlorine is available.

Storage Facilities

A reinforced cencrete ground-level reservoir, construoted in
1926, 18 located about 150 meters southwest of the Buksl pump station.
It has a capacity of 380 oum and an overflow elevation of about 48
meters above mean sea lovel.

Tae reservoir is filled every night from 8100 p.me to 11300 peme
It is ourrently used only for priming the pump and supplying water
to the distribution systeme. The diacharge valve ef the reservoir is
opened when the Bukal pump is off from midnight to 43100 a.m. to pre—
vent overflow at the reservoir, A sohematioc plan of the reservoir
is shown in Figure IV-3,

Transmission Facilities

In 1926, a 5,000-meter long, 75 mm GS line was laid to transmit
water from Tigbe Spring te ths reservoir, This line, loocated between
Barrios Pansol and Bukal, was damaged by a storm in 1960, cutting
off the supply from Tigbe Spring.

Another trancmission lins was oonstructed in 1926, connecting
the Bukal pump station to the poblacion {see Pigure IV-4 fer its
plan and profile), This line is a combination of 150 and 200 mm CI
pipes with a total length ef 2,900 meters. Leakage has bdeen foumd
frem this maii: whioh travers: a wide plain of ricefields. In 1959,
two GI transmissien lines were added to increase the service in the
poblacion and te serve Barrio Pansel., The first line, which cennects
the Bukal Spring te Barrio Pansol, is a combination of 37, 50 and
75 m pipes with a total length of 1,960 meters. The second line is
a 650 meter, 150 mm pipe extending from the Crosaing well to the
poblacion,

IV= 2



TRANSMISSION AND DISTRIBUTION SYSTEM

CROSSING WELL P

¢ DISCHARGE - 1400
e DISCHARGE PRESS\
® TURBINE PUMP D

25 HP HORIZONTA

DOME STORAGE 7Ta

e GROUND COVERED

e CAPACITY- 380
e OVERFLOW ELEW

CUT-OFF

DIAMETER LENGTH OF PIPE INSTALLED (M)
(MM) TYPE 1926 |1959 UNCERTAIN TOTAL

37 GS - 1,900 418 2,318
50 GS - 20 472 492
75 GS 9,174 40 - 9,214
100 GS 4,333 - - 4,333
150 CIP 1,600 650 - 2,250
200 CIP 1,300 - - 1,300

L 16,407 | 2,610 890 19,907

APPURTENANCES

SIZE NUMBER REMARKS

VALVES VARIOUS 4 REPEE[EELYCI)I;%%ERABLE, BUT

HYDRANTS 16 ONLY TWO ARE OPERATIONAL

PUBLIC FAUCETS 22

SERVICE CONNECTIONS, SEPTEMBER 1976
TYPE METERED FLAT -RATE TOTAL
DOMESTIC - 1059 059
COMMERCIAL - 39 39
TOTAL ~ 1098 1098
suamy or secono ren unaan neas LWUA-CDM

V
TIGBE SPRINGX‘

¢ DISCHARGE 350 ¢

e 5 KM SOUTH WES
e CURRENTLY USED

BUKAL INTAKE BO

e FED BY BUKAL SI
¢ REINFORCED CON(
® OVERFLOW - 96

Fiv-1
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CROSSING WELL PUMP STATION —- - o N /L—
e L

¢ DISCHARGE - 1400 CUMD ( 20 HOURS) IR
e DISCHARGE PRESSURE-I|.75 M s
* TURBINE PUMP DRIVEN BY
2 (M) | 25 HP HORIZONTAL ELECTRIC MOTOR
‘OTAL
2,318
492
9,214 DOME STORAGE TANK (1926) T
4,333 ® GROUND COVERED REINFORCED CONCRETE !
— e CAPACITY- 380 CUM. :
2,250 e OVERFLOW ELEVATION-48.20 M.ABOVE MSL ’ .
1,300
9,907
y
CUT-OFF BY sronmf BUKAL SPRING
4
E, 8UT |
A Y
“TIONAL PANSOL
/
‘ /
TIGBE SPRIN k
e DISCHARGE 350 CUMD AS REPORTED _/
e 5 KM SOUTH WEST FROM RESERVOIR Ve
e CURRENTLY USED BY PRIVATE RESORTS :
/ TREATMENT
"OTAL :
- ® CHLORINATION OF WATER SUPPLY I¢
‘059 | / DONE AT BUKAL PUMPING STATIO!
39 BUKAL INTAKE BOX (1971 )——-——/ :‘5@‘(,},[‘2;‘&5““°“ WHEN CHLOR
098 e FED BY BUKAL SPRING
—_— * REINFORCED CONCRETE SYSTEM PRESSURE
* QVERFLOW -~ 96,000 CUMD
* VERY LOW AND UNEVENLY DIST
IN THE SERVICE AREA.
VIV



SAN

JUAN RIVER

® CENTRIFUGAL PUMP

BUKAL SPRING

TREATMENT

e CHLORINATION OF WATER SUPPLY IS ONLY

DONE AT BUKAL PUMPING STATION DURING
HEAVY RAIN AND/OR WHEN CHLORINE GAS
IS AVAILABLE.

SYSTEM PRESSURE

e VERY LOW AND UNEVENLY DISTRIBUTED
IN THE SERVICE AREA.

,————BUKAL PUMP STATION (1926)

e PUMP DRIVEN BY {00 HP ELECTRIC MOTOR
® DISCHARGE —- 1600 CUMD( 20 HOURS).

® DISCHARGE PRESSURE -67 M

CALAMBA

[2¥3
BAY

SERVICE AREA OPERATION

THE BUKAL PUMPING STATION OPERATES
FROM 0400 TO 2300 HOURS DELIVERING
WATER 7O THE RESERVOIR AND TO THE
DISTRIBUTION SYSTEM. BUT AS SOON AS
THE RESERVOIR IS FILLED, THE PUMP IS
SHUT DOWN.

THE RESERVOIR FEEDS WATER TO THE
SYSTEM FROM 2300 TO 0400 HOURS
UNTIL THE PUMP IS OPERATED AGAIN.
CROSSING WELL STATION OPERATES

FROM 0400 TO 2300 HOURS.

FIGURE I¥-1
EXISTING FACILITIES

CALAMBA WATER DISTRICT

LAGUNA
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A desoription of the transmission lines by material, size,
length and age is glven as followss

gg‘%h of Pipe (m)
Desorigtion Material Size (mm) Total

Bukal Spring to poblacion cI 1,300 - 1,300
cI 150 1,600 =~ 1,600

Tigbe Spring te the reservoir (S () 5,000 - 5,000
Crog-ing deepwell to poblacion GI 150 - 650 650
Bukal Spring te Barrie Pansel GI () - 40 40
aI 50 - 20 20

Gl 37 - 1,900 1,900

99510

Distribution System

The existing distribution system (Figure IV-5) covers portions
of the poblacion and tho barries ¢f Sen Juan, San Jose, Lecheria,
Halang, Real, Pal:lngon Linga, Bukal and Pansol. The original sys—
tem was constructed in 1926, with 75 and 100 mm pipes. A minor
expansion inoluded 37 aund 50 mm pipes. All pipes are galvanized
steel.

Pipe Size and length, The distribution piping has a total length
of about 9.4 km, Over 90 percent of the pipss have been in place
for 50 years. The distribution pipss by size, material, length and
age are as follows:

Size (mm) Materisl Date Installed Toial length (m)

37 as uncertain 418
50 GsS uncertain 472
5 GS 1926 4,174
100 as 1926 4,333
Total 94397

IV=3



Valves and Hydrants. Based on the best avallable information,
there are 14 valves in the system. All valves in the distributicn
systen are either defevtivo or lald undsr paved streets; and hence,
they couid not be usads It appears that all inoperable system valves
are opene Valves at the pumping stations, some of which are les ’
are operational,

There are 16 fire hydrants in the existing system, However, only
twe of these hydrants are reported to be operational,

Public Fauceis. The system has about 22 publioc faucets, six ef
whioch are located at the public market, The CAL-WD neither monitors
nor bills consumptien at these faucets,

Service Connegtions, 4s of 30 September 1976, the CAL-WD had
a total of 1,098 registered service connections, all unmetereds These
are classified into 1,059 demestic and 39 commercial connections, with
8izes varying frem 12 to 25 mm,.

Operation and Maintenance

The CAL~WD operates and maintains the pump stations and the
distribution system. The present staff for operation and maintenance
inocludes 1 production chief, 1 plumber, 6 pump operaters and 2
laborers.

The operation program consists primarily of operating the pump
stations and controlling the valves to the reservoir and to the ser-
vice area. The pump operators work ir 2 shifts: the first, frem
8100 a.ms to 6:00 p.me; and the second, from 6300 p.ms to 8100 a.m.

The maintenance program consists of servicing the pumping units
and repairing leaking maine and service lines, The CAL~WD does not
have its own vehicles, repair shop, tools or equipment; it borrows
them whenever repair work is to be done.

Ce WATER QUALITY

Water samples were taken from the Bukal Spring, the Crossing
Well and Tigbe Spring on 1 September 1976. The results of the subse~
quent analyses are listed in Table IV-~{, The anw -ses show that the
manganese content of Tigbe is nearly 5 times the excessive limii set
by the Philippine National Standards for Drinking Water (PNSDR).
The pH of Tigbe Spring water is alse lower than the permissible limit
of the PNSDR, All the other water quality parameters frem the 3

sources meet the standards,

IV}
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LA AMABA

PORIACHN

NOTES

vALVE LOCATIONS SHCWN HAVE NOT BEEN LVERIFIED
MOST VALVES SHOWN ARE LOCATED BENEATH CONCRETE
ROADWAYS THE BALANCE OF SYSTEM VALVES ARE LOCATED

IN BARRIOS BUKAL AND PANSOL.
THE BALANCE OF PUBLIC FAUCETS AND FIRE HYDRANTS
NOT SHOWN

y /5

IN THIS FIGURE ARE LOCATED IN BARRIOS BUKAL




SCALE IN METERS

LEGEND:

EXISTING PIPELINE
—— ] DEAD END
——L FIRE HYDRANT
—PG— GATE VALVE

PUBLIC FAUCET/ FOUNTAIN

O]  WELL 8 PUMP STATION

BARRIO LINGA

ANTS
oGS BUKAL AND PANSOL.

FIGURE IN-5 0‘

EXISTING WATER DISTRIBUTION SYSTEM
CALAMBA WATER DISTRICT
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Test

fgysical

Color

Turbidity

Total Diggolved
501163270

Conductivity

Chemical
pE
Total Alkalinity
Phenolphthalein
Alkzalinity
Total Hardness

Calcium
¥agnesium
Total Iron
Fluoride
Chloride
Sulfate
Nitrate

langanese

FTU

mg/l
Micromhos/cm

mg/l CaCoy
mg/1

CaCo3

mg/1
CaC03
mg/l
Ca
mg/1

Mg
mg/l
Fe
mg/l
F
mg/1
Cl
mg/l
S04
mg/l
NO03

mg/l
Mn

TARLE IVa1

TIYAMTODY QATTAT TOAVS T T
WATER QUALITY TZ3

§§Computed as 65 percent of conductivitye

Exceeds the permissible limits set by the Philippine Standards for Drinking Water.

Permissible Boe Bucal
Iimits 1 Sept TE&
15 )
5 0
273
420
T-8¢5 Ted
180
0
a0dt/ 133
15 144
50 2.4
0e3 nil
145 o
200 163
136 6412
7.62
0.1 0

Tigbe Spring

Bo. Tigbe
2 Sept 16

. 23/

Ot"‘l—’

-

40

i/Limits inferred from limits of individual metals cauuin hardness.

Leepwell
Poblacion

3 _Sept 76

1£.6

Ost



D. WATER U3E PROFILE

The water consumption in the CAL-WD has been analyzed to quan—
tify present water accountability. Data used havea been obtained from
interviews and fiela measurements in the abmence of water meters and
records on water production and consumption. Unit water consumption
has been quantified through a pilot area survey, (See Methodology
Memoranda Noe. 1 and 2),

Filot Area Survey

The pilot area, about 1.4 hectares, is located in the northwest—
ern portion of the poblacion. Tt hus 52 households or a total
population of 332, with an average of 6.4 persons per household,
Interviews show the following: 29 households are registered conces—
sionaires; 20 houscholds are '"borrowers" from registered concesgion-
aires; and 3 households have illegal connections to the weter system,
These data have been used to derive the number of users of the
CAL~WD water supply.

Population Served

The pilot area survey indicates that consumers of the CAL-WD
water supply can be classified into primary users and secondary users
(borrowers)e The total of 1,098 registered connections in the present
gervice area, plus an estimated 114 illegal connections, represents
the number of households who are primary users. Based on the survey
results, total borrowers from the CAL-WD system include about 743
househoids and those with illegal connections, 114 households. Apply=-
ing the pilot area average of 6.4 persons per household to the CAL-WD,
total consumers of the CAL~WD water supply are estimated to be 12,512,
of which 7,027 are registered users; 4,755 secondary users; and 730
consumers with illegal connectionse

Unit Consumption

The unit water consumption has been determined on the basis of
pilot area survey results. The estimated daily consumption of each
household and the number of persons per household, as given in the
survey, have been used to estimate the unit consumption.

The unit consumption is estimated to be 56 lpod for primary

users and 23 lpcd for secondary users., The available data are
not sufficient to estimate domestic and commeroial consumption

IV=6



separaiely. 4l present, the CAL-WD does not serve any institue—
tional or industrial sstablishmenise

Agcounted--for-Hatar

Accounted~for-water is ordinarily revenue~producing water
for the water district. Accounted--for-water, however, in the
CAL.ND is aszumed to be the volume of water consumad by primary
and secondary users. Revenue~producing water camot be deter-—
mined because the CAL-WD has no water meters nor an egtablished
amount of water prasumed paid for with flat ratesn.

The total production of 90,720 cum/mo has heen obtained from
the measured flows ai the pump stations in November 1976, From
the pilot area data, accounted—for—water for the CAL.ND has been
estimated to he 16,312 oum/mo or 18 percent of total proauction.

Unaccounted~for-Hater

Unaccounted-for-water includec leakage, wastage, and other
uses, including wastage and consumption at illegal conneotions,
The total estimated unacocounted=for-water is 74,408 cum/mo op
82 percent of total production.

Sumpazy or Water Accountability

Water acceuntability in the CAL~WD is summarized in Table IV.2,
The accounted-for-water is hased o1 the total consumption of primary
and seoondary users. It is estimated o be 16,312 oum/mo or 18 per=
ceni of total production., The unaccounted-for-water includes waslage,
leaukage, other uses, znd consumption and wastage at illegal connectionsy
and repreesents 82 pervent of total production.

TABLE 1IvV-?
SUMMARY OF WATER ACCOUNTABILITY
] .
Amount of Water Percent of
Category ( cum/mo ) Produotion
1¢ Accounted=—tf'or=water
ag Connected households 13,031
b) Borrowars }.2§1
164312 184,
2 Unacoount ed—~for-water
a) Leakage, wastage, and other uses 14,408 829
Total 90,720



E. HYDRO-SURVEY DATA
Saveral trips nere made to Calanta  duving November and Décem—
bar of i37¢ by 4 hydro-surve, group o obtain hydraulic infocaation
SOnCCEhIug L exdetin, syston of CAL-WD.  Ths major part of ths
hydve-survey work done involved analyuses of the i-~ku long trane-~
migsion main from the UYvkal pump micticn to the portion of the line
near Elacoqui Subdivision, Plew and pressure test points were in-
atalied along This majis line to devermine ihe hydraulic grade line
and, consequently, ihe condition of Lhe pipeline.

™ : . - s C oeeis ey e g
Tlow g Precauro Date
NI Aoy

s et P e it

Test point loentisns for flow and pressure measurements are shown
on taigure IW-G6, Test data are tabulated ag follows:

Dest Toint  Fley {1ps) Fressure (m) Date of Test
TR 15 5.3 24 November 1976
- 6.3 22 December 1976
TR.2 i6 176 24 November 1976
20 21.1 20 December 1976
TF=3 ~ 56.3 20 December 1976
TP} 36 6545 24 November 1976
45 6T7.6 19 December 1976
Th-6 11.5 1.2 18 November 1976
12.4 1.3 29 November 1976
Te=T 26 334 22 December 1976

Tho latest {low measurements indicated an increase in pipe flow
ef /7 !pg at TR~ and § 1ps at Th-4, and increases in pressure at TR-1,
UP-2 and TR ¢l 1, 3.5 and 2.1 meters, respectively, since the old
prmp wad removed.  The old puwmp previously installed at Bukal pump
station was exriier removed and the 100-mm suction pipe plugged,
ag water vas being wasted by flow through the old pump into the ori-
ginal spring box located adjacent to the pump station.

HGL and (=Valuex

Tiie lLydranlic grnade line as plotted in Figure IV-E-%1 indicates
that the 200-mm transmission pipe is in fair condition (an estimated
C-value of approximately 90)., Computation results obtained likewise
indicate C-values of &5 and 70 for the 150-mm pipeline,

A portion ¢f the HGL has been assumed (shown as a dashed line)
due tc failure to actually locate the junction of the 200-mm and
150~ pipes; azlthough it has been assumed to be about 200 m upstream
of TP*‘?»
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The 150-wm Crossing well tranemission line was also examined
and found to have a C~value of about 110.

Failure to determine C-walues of disiribution pipes was due to
the occurrence of very low pressures thioughout the distribution
system,

24~Hour System Pressure Recordings

System pressure along the fringes of the system during
an entire day was measured. A ?4A-hour automatioc pressure recorder
instailed at TP-6 {near the Crossing well) shows a pressure varia-
tion of 0-2.2 meters (Figure IV-E-2), while that installed at
TP-1 near Elazequi Subdivision indicates a pressure variation of
0=6.1 meters (Figure IV-E=3),

Crossing Pump Station

The static water level of the Crossing woll, as measured on
29 November 1976 at 4:10 aem., was 13,6 meterse The ruaping water
level exceeded 27 meters 3 minutes after the punp was started.
System pressure was 1,76 meters, but at times dropped to 1.27 meters.
Entrained air was noted at this discharge pressure head but ceasged
when the discharge pressure was throttled to 141 meters,

A pump test was conducted between 12:15 and 12835 p.m. (see
Figure IV-E-4 for the H-Q curve). The pump usually operates at very
low discharge pressure,. During average consumption periods the pump
discharges ?:s indicated by the operating point on the ourve) about
20,5 1lpa at 1.76~meter discharge head.

Bukal Pump Station

Flow test taken on 1 December 1976 incicated a flow of 22 lps
at 72 meters TDH (suction head of 4 meters and discharge head of
67+5 meters). An attempt was made to test the pump but failed as
the pressure gauge at the pump discharge pipe was malfunctioning,
Moreover, the pump automatically shuts off when high pressures are
induced by throttling.
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#. COMITITER STUDIES

The purpose of conducting studies on the existing distri-
bution system is {c model to the greatest extent practicable,
the hydraulic corditions of the system obzerved in ‘the field,
The impuct of future improvements on the system can be more ao-
curately determined after a model of the existing distribution
system has been made.

The hydrauulic field survey on the distribution system indi-
cates that the pressure is generally very low and even zero in
some parts of' the served area. The only meaningful data that
could be obtained are mostly rrescure readings and flow measure-—
ments along the tiwunsmizsion naine. FPlow mewsurements on the
distribution system could not Le made, simply because flow is
negligible. Tho existing system could not be modelled with the
available field data, and, therefore, computer studies on the
existing system conld not be made.

Field studies on the transmission main indicate that certain
sections of the pipeline have seriously deteriorated. The computer
model could not be checked using the field data on the existing
main, because the main does not act &3 a continuous conduit. The
C~values obtained in the field have been utilized where possible,

Ge DEFICIENCIES OF THE EXISTING SYSTEM

The existing CAL-WD water supply facilities are inadequate,
Majority of the conoumers receive water only a few hours daily
and the easternmost portion of the poblacion has no water at all,
This condition has forced the oonsumers to install hand/electric
pumps on their service lines to draw water. The CAL-WD has no
existing policy on installing hand pumps.

The transmission line from Bukal Spring is inadequate to
meet the present demund. Leakage has been verified in the trans-
mission line from Bukal Spring to the distribution system. The
reservoir is not fully utilized; it is mainly used for off-line
storage and priming the Bukal pump.

The 2 holes, about .09 sgm each, near the bottom of the Bukal
intake box, require repuir. The Bukal Spring area is widely used
for buthing and washing, sxposing this source to contamination.
Disinfection of the water supply is irregularly done. Bacterio-
logical examination of samples shows contamination of the water.
Contamination of the distribution and transmission systems from
polluted drains and surface water is likely to occur due to leaks
and negative pressures in the transmission and distribution pipe-~
lines when the pumps are turned off.
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CHAPTER V FEASIBILITY STUDY CRITERIA
4. GENERAL

The planning, design, economic, and financial oriteria used in
the water supply feasibility studies have been derived from studies
of local conditions, accepted practices, standards and methnds de-
veloped in the Firat Ten Frovinoial Urban Areas Feasibility Studies.
These criteria, together with the developed basis of ocost estimates,
have been utilized to evaluate and compare the various alternatives
identified in the ¢ourse ¢l the study.

In the analysis and evaluation of alternatives, feasibilitly
study criteria need not be as rsfined as those used in the detailed
development of ihe rscommended schems, Consistenoy is, however,
essential. 4s long as each alternative to be analyzed is judged by
similar oriteria (or rules),evaluationof alternatives will be
asvcomplished in a fair and consistent manner.

B. PLANNING CRITERIA

This water supply feasibility study has been guided by the
following planning criteria (not listed in order of importance)s

l. Areawlide Approach: Planning of facilities has been done
on a reglonal or areawide baajs, taking into account the
present distriot service boundaries and the logical long-
term service areas bayond present district or political
boundarias.

2. Source of Waters Groundwater and surface water have been
given equal congideration as potential sources of water,
However, based on the first 10 feasibility studies,
groundwater derived from wells, when available, is
expected generally to be more sconomioal than aonven—
tionally treated surface water.

3o Self-Sufficiency: The recommended plan has been developed
to provide the highest quality of water service within the
"ability~to~pay" of the consumers.

4. Comservation: In the seleotion among alternative plans,
water, power, chemicals and foreign exchange are considered
valuable resources which must be conserved to the greatest
extent possible,

5. Stage Development: The recommended long-rangs construction
program has been divided into several stages, eaoh of which
satisfies the projected requirements for a specific design
year:

V-1



Construciion Started Target

Stage ~ti.Calspdar Yonx . Design Year
Immediate Improvemant 1978 1980
Phase I-4 1980 1985
Phage I.B 1986 1990
Phage II-A 1991 1995
Phase II-B 1996 2000

6. Alternative Plan Soreenipg apd Seleotion: From an array
of identified plan alternatives, the recommended plan has
been seleoted on the basis of lesst (prement worth) cost
and other non-economio parameters. The selected plan has
been tested for economio/financial feasibility,

7. Skilled Mappower Shoriage: The recomsanded plan has re-
cognized, in the short term, the apparent shortage in
skilled, technical and managerial expertise., Famphasis
has been given to the need for distriot personnel training
and certification.

8. Water lity: The foasibility study has identified pre-
sent and future water quality problems and inocludes re-
comnendations for providing a water supply that is safe,
healthful and wholesoma,

9« Socoial Soundness: The successful ocompletion of any pro=
Jeot must take into account the sooial acceptability of
its recommended programs (Appendix S, Volume II).

C. DESIGN CRITERIA

The basis of design for these feasibility studies is presented
in detail in Appendix F, Volume II of this Report. The design ori-
teria are basiocally similar to those utilized in the Firat Ten
Provinoial Urban Areas Feasibility Studies, Minor improvements,
aodifications have been made ap indicated in the Methodology Memo~
randa included in Volume I of this re¢port,

Water Aocountabiliti

As much as possible, water acoountability has been determined
through field testing and measurement procedures, augmented hy data
gathered in the pilot area study surveys (see Methodology Memoranda
No. 1 and 2)., Where field data were not available and the pilot
area study survey results were not conclusive, the weighted average
of the water acoountability results of the Firat Ten Provincial
Areas was used (see Figure V-1).
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The breakdown of the water accountability is as follows:

Paroent of Weter Production

Metered Billing : 1445
Flat~Rate Billing 16.8
Underestimz. ‘A Flat~Rate Use 10.2
Wastage 271
Leakage . 2445
Others ; 6.9

100,0

Water Demand Grouping

A procedure has been developed to olassify communities in the
Philippines into one of 5 groups for purposes of water demand pro-
jections. Available data on population, population growth, housing,

. income and other economic and technical parameters are used in the

" classification, with a system of weighting (see Methodology Memorandum
No. 3)s In general, the water demand requirements per capita through
the period 1980-2000 are as follows:

Group 1 261 - 273 1lpcd
Group 2 220 « 230 1lpod
Group 3 193 = 199 1pcd
Group 4 174 -~ 181 1pcd
Group 5 157 = 165 1pod

The above values include domestic water needs; allowances for nominal
commercial, industrial and institutional use; and a decreasing per-
centage of unaccounted-for-water in time.

For the analysis of existing oonditions, aotual metered (or
connected) customers and "borrowers" are considered separately
(see Methodology Memorandum No. 2), However, for short- and long-
range plamning, it has been assumed that "borrowers" would even-
tually become metered oonsumers. Per oapita domestic use has been
inoreased each year to account for economio growth within the com-
munity. Institutional and commercial water demands have heen esti-
mated)as a percentage of domescic demand (see Methodoingy Memorandum
NO.3.

Demand Variation
Maximum daily and peak hourly demands have been estimated from

field data and available records. For the basic analysis of the
water supply facilities, the following ratios have been used:
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maximun~-day to average-~day ratio w 1,211
peak~hour to average-day ratio a 1.581 - 17581

D. ECONOMIC AND FINANCIAL CRITERIA

Discount Rate

The oppertunity oost of capital or discount rate used in this
feasibility study is 12 percent. The disocount rate has been used
for economic soreening of the technically viable altermatives (see
Chapter §x, Methodology Kanual on Water Supply Feasibility Studies,
Volume I),

Inflationary Trends

The national eoconomy of the Philippines ias disoussed in
Appendix E, Volume II, :

Projections made in this feasibility study assume a general
cost escalation rate of 10 perocent for the period 1978 through 19803
8 percent for the period 1981-1985; and § perocent thersafter. The
cost of maintenance and operation is assumed to escalate at 8 per—
cent per annum,

Economic Justification

The economic feasibility of this water supply project is based
on 2 parameters:t benefit-cost ratio (B/C) and the internal eoomomic
rote of return (IERR). Thess parameters are disoussed in Chapter XI.

Fipancial Criteria

The financial justification of this projeci is based on the
district customers! ability-to-pay, & financial feasibility analysis .
(see Chapters XX and XXI, Methodology Manual) and a suggented so-
cialized pricing scheme, based on increasing unit cost of water with
inoreasing conswnption (see Chapter X).

E. BASIS OF COST ESTIMATES

Construotion cost curves have been developed for inplace costs
of pipelines, deep wells, water ireatmen* planis, pump stations, and
storage reservoirs. These cost ourves have been used for sstimating
the relative cost magnitudes of alternative waiter supply plans,
Esoalation faotors used in caloulating the capital cost of recommended
improvements in July 1978 prices, as well as the above unit oosis,
are presented in Appendix G, Volume II,
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Fo IMPLEMENVATION 3CHEDULE

For purposes e¢f ivasibility study and economio/financial analyses,
an implementation schedule has buen assumed. Pigure V-2 ghows the
probable time-table whioh covers ths planning, design, and implementa~
tion of Phase I~As It is assumed in these feasibility studies that
the recommended Immediate Improvement Program (see Interim Report,
February, 1977) is to be fully implemented by the IWUA Interim
Demonstration Program by 1980,

PHASE I-A PROJECT SCHEDULE

Final Repert Submission September 1977
Seleoct Final Design Engineer September 1978
Start Final Design October 1978
Complete Final Design September 1979
Start Construction January 1980
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CHAPTER VI POPULATION AND WATER DEMAND PROJECTIONS

A. GOENERAL

A necessary step in developing the preliminsxry design of & water
system is the projection of future population and water demand for the
delineated service areas., These projections significantly affect faoi-~
1ity layouts und sizes, construction staging and cost of the projeot.
This chapter develops these projections for the CAL-WD.

Bs POPULATION PROJECTIONS

Past population trends, the physioal limits of the urban areas and
ourrent and propossd industrial establishments have been considered in
the population projeoctions for the municipality of Calamba.

The grosth of the population of Calamba from 1948 to 1975 shows
deoreasing rates from 3,87 to 3.33 peroenmt. The following table gives
the populations and the corresponding growth rates of Calamba, and the
national growth rates from 1948 to 1975.

Calamba National
Year Population Anmual Growth (%) Growth (%)
1948 36,586
1960 57,715 3.87 (1948-1960 3.1
1970 82,714 3.66 (1960-1970 3.0
1975 97,432 3633 (1970-1975 2.66

The growth rates of Calamba were gonerally higher than those of
the Philippines during the period 1948-1970, The population growth in
Calamba during the period 1960~70 may be attributed to the establishment
in Calamba of the Canlubang Sugar Estate which generated employment
opportunities during the 1960's, L mumber of services and small shope
were set up during the period, attracting migrants to Calaxba.

During the period 1970-75, there was a deorease in Calamba'’s growth
rate. The foremost reason is the limited additional employment generated
by the Canlubang Sugar Estate. By this time employment opportunities
offered by the biggest tusiness establishmentsin Calamba had declined.
The residents began to be attracted to the greater job prospects outside
their municipalitye In line with the new government program for dis-
persal of industries outside Metropolitan Manila, new industries were
rapidly developed in provinces and rminicipalities in Southern Luzon,
ocausing migration away from Calambe,
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In the early part ~f 1975, mevsral businssas firms,mainly texuile
and manufacturing,were vstablished in Calamba. Further industrial
expansion is antiolpated in the area. This is expected to inorease
the growth rate for 1975-1980. Other faotors that will affect the
future growth of Calamha ares

1e¢ The developmont of subdivisions in the poblacion and out=
lying areas as s recult of the projected expansion of the
Laguns de Bay ragicnal aree southof Hanila;

2, The devslopment of mere hotepring resorts in Barrioc Pansol
to acoommodate the growing number of looel and foreign
tourists in tha ares.

On the basis of field inspection and disoussions with the water
distriot and local offiocials, Figure VI~1 has been developed to show
the present, 1980; 1990 and year 2000 service areas of the CAL-WD,
By 2000, CAL-WD is expected to serve the poblacion and 17 barrios
which are listed in Table VI-1,

The population projections have been made by applying aunnual
growth rates for the poblacion and barrics in the service area. The
estimates of growth rates are based on field obsservations, discus-
sions with the water district and looal officials, the ratio method
of population projection and the HEDA/POPCOK projections of medium
assumption., The ratio method ef population projection is introduced
in barrios whose growth potential is assumed similar to that of the
province. Henoo; the population of a particular barrio is projeoted
by taking the ratio of the population of the barrio to that of proe
vinoe and comparing their growth rates. Slightly higher growth rates
are anticipated in barrios where bueiness establishments are currently
being construoted and where housing subdivisions are expected te be
dﬂ“lomdo

The projectad populations are zhown in Table VI-1 and summarised
as follows:

Population Average
in Servioe Density in

Total Service Area Servioe Area

Year Popglat:l.onl/ Orouth Rate (%) __ Area (ba) _ (persoma/ha)
1975 §Preaent) 60,618 24,870 170 146
1980 (Immediate) 70,868 3.17 (1975-1980) 36,620 272 123
1990 94,680 2.94 (1980-1990) 64,460 499 129
2000 122,932 2,65 (1990~2000) 100,070 826 121

1/¥bb1acion and other barrios.
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TABLE VI-1

SERVICE AREA POPULATION PROJECTIONS .
CALAMBA WATER DISTRICT

Present Service Area 1980 Service Area 1990 Service Area 2000 Service Area
Population Service Density Population Service Density Population Service Density Population Service Density
Popuiction in Service Area in Porsons in Service Area in Persons in Service Area in Sexrvice in Service Area in Service

1973 Area (ha) Par Hectare Area (ha) Por Hectare Area ~(ha) Area Area (ha) Area

Poblacion 18,728 14,047 6545 214 18,454 78 237 25,755 83.1 310 36,631 91.7 299
San Juan 2,477 1,983 22,6 88 2,241 22.6 99 3,166 22.6 146 4,287 22.6 190
San Jose 2,134 1,495 T.4 202 1,731 15.6 111 2,610 2649 47 3,757 39.0 95
Linga 2,886 1,733 9.0 193 12,510 1562 165 3,427 2442 142 4,177 343 122
Lecheria 2,365 1,184 21.5 55 2,108 29,3 72 2,695 42,9 63 3,551 50,7 70
Palingon 2,621 1,575 646 239 1,778 9.0 . 196 2,581 10.5 246 3,145 10.5 300
. Halang 957 191 2,0 96 455 549 77 : 857 14.4 . 60 1,674 24,6 68
Bucal 2,702 . 1,082 7.8 139 1,765 14.8 119 3,079 3549 86 4,591 6643 69
Pansol 2,509 503 7.8 65 . 1,192 174 69 2,450 4243 58 4,115 6646 62
Real 4,312~ 1,079 20.3 53 2,048 46.4 44 4,562 111.9 41 T+544 16727 45
Parian 3,582 - - - 2,340 18,2 129 4,200 42,9 98 6,450 9546 67
Yayapa 59347 - - - - - - 5,808 2344 248 9,104 48.8 187
P. Rizal 2,100 - - - - - - 2,051 3.9 526 3,214 1.6 206
Sampiruhan 1,589 - - - - - - 1,214 1404 84 1,865 29.3 64
Looc 2,887 - - - - - - - - - 2,824 21.8 130
Sucol 1,335 - - - - - - - - - 1,175 15.6 5
San Cristobal 1,099 - - - - - - - - - 1,444 1343 105
Prinzd 388 - - - - - - - .- - 524 117 45
Total 60,618 24,872 170.5 146 36,622 27244 1,234 64,455  499.3 129 100,069  825.7 121
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The analysis shows that the population in the service area (aee
Figure VI-2) will increase from 24,870 in 1975 to 100,070 in year 2000.
Densities in the service area will average between 121 and 146 persons
per heotare. The total population of the poblacion and the outlying
areas will inorease from 60,618 in 1975 to about 122,932 in year 2000.
It is projected that the overall anmal growth rates in this area will
decrease from 3417 percent in 1975-1980 to 2,65 percent in 1990-2000
primarily due to the saturation of the area, decreasing employment
opportunities and the increasing acceptance of family planning.

C. PROJECTIONS FOR SERVED POPULATION

The present sorved population in the CAL-WD has bheen pro jected
to inorease more than 10 times up to year 2000, The increase will
be a result of (a) the present large unsatiefied demand for piped
water; (b) the campaigu of the CAL-WD to connect as many customers
as possible; and (c) the increase in population as well as in the
service area ooverage of the CAL-WD.

The served population projeotions for the CAL-WD are listed in
Table VI-2 and are summariged as follows}

Population
Projeoted in Percent
Year Served Population Service Area Served
1975 gPresent) 6,708 24,872 27
1980 (Immediate) 11,532 36,622 31
1990 374220 64,4455 58
2000 71,903 100,069 T2

The served population which was 27 percent of the total servioce
area population in 1975 is projected to be 31 percent in 1980, 58 percent
in 1990, and 72 percent in 2000, Hence, the served population will
inorease from 6,708 in 1975 to 71,903 in 2000, or a nearly elevenwfold
increase in 25 years (see Figure VI-2),

The projected inoreases in served population are 4,824 from 1975
to 1980; 25,688 from 1980 to 1990; and 34,683 from 1990 to 2000, The
projected increases are concentrated in the present service area, the
served population of which would comprise 73 percent of the total serve
population in 2000, The 2000 served population in the barrios outside
the present service area represents the remaining 27 percente

A year~by-year tabulation of the projected served population from
1978 to 2000 is given in Table VI-3. :
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Potlacion

Connacted Populstion
Number of Connectionsz
Psrcent Connected

San Juan

Connected Population
Number of Comnsctions
Percont Connected

San Jose

Connscted Population
Number of Connectiona
Percent Connected

Linga

Connected Population
Number of Connections
Percent Connected

Lecheria

Connected Population
Numter of Connections
Peroent Commected

Palingon
Connected Population

Numbe: of Connections
Parcent Connected

Halang

Connected Population
Number of Connsections
Parcent Connected

Bucal

Conneoted Population
Number of Connections
Percent Connected

TABLE VI-2

ERVED FOPULATTOM PROJECTIONZ
CALAMBA WATER DISTRICT

Tonodiate
Pragent Service 1950 2000
Service Area Service  Service
Ares (1980} Area Area Remarkgg/
14,047 18,454 25,755 364631
54322 6,468 17,497 30,541
871 1,078 3,043 54553
38 35 68 83
1,983 2,241 3,166 4,287
18 390 1,213 2,635
3 65 211 479
1 17 38 61
1,495 1,731 2,610 39751
104 450 1,662 2,360 a
17 75 289 429 9
7 26 64 63 'g
1,733 2,510 34427 4,177 g
- 600 1,823 3,218 §
- 100 317 596 3
- 24 53 18 o
1,184 2,108 2,695 3,551 §
391 120 14990 3,432 !
€4 120 346 624 w&WVQ
33 34 14 97 GO
14575 1,778 2,581 3,145 L
e 450 1,817 2,816 B3RS
- 15 316 512 EAARCANY
- 25 70 90 E
191 455 857 1,674
72 198 460 1,045
13 33 80 190
42 44 54 62
11082 11765 3,079 4,591
525 720 1,880 3,020
86 120 327 549
49 41 61 66

2/The number of persons per connection, as derived frem tlie pilot area

Because the pilot area is located within the poblacion,

and allowances were not made for variation in household population from
barrio to barrio, the average number of persons per household in 1976 was
derived Irom the National Census Statistics for 1970.
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TABLE VI-2 (Continued)

Immsdiate
Present Service 1950 2000
Service Area Service Service
Area (1980) Area Area Remarks
9, Pansol 503 1,192 2,450 4,115
Connected Fopulation 104 432 1,265 2,624
Number cf Connections 17 712 220 477
Percont Comnected 2% 36 52 64
10, Real 1,079 2,048 4,562 1,544
Conrected Population 165 336 1,564 2,574
Number of Connzctions 27 56 272 468
Percent Connected 15 16 34 M
11. Parian - 2,340 4,200 6,450
Connected Population - 768 2,084 3,240
Number of Connections - 128 359 589
Psrcent Connected - 33 49 50
12, Mayepa - - 5,808 9,104
Connected Population - - 2,426 6,666 9
Number of Connections - - 422 1,212
Percent Connected - - 42 13 §
13, P. Rizal - - 2,051 3,214 §
Connected Popnlation - - 1,024 2,486
Number of Connections - - 178 452 g
Percent Connected - - 50 17 g
144 Sampiruhan - - 1,214 1,865 &
Connected Population - - 535 1,138 T8 K]
Number of Connectiona - - 93 20T JS3
Percent Connected - - 44 61 BERR
15« looc - - - 2,824 43 gg
Connected Fopulation - - - 1,903 gog
Number of Conneotions = - - 346 E
Percent Connected - - - 67
16« Sucol - - - 1,175
Connected Population - - - 638
Number of Connections - -~ - 116
Percent Connected - - - 54
17. San Cristobal - - - 1,441
Connected Population - - - 1,133
Number of Connections - - - 206
Percent Connected - - - 79
18 Prinza - - - 524
Connected Population - - - 374
Number of Connections - - - 68
Percent Connected - - - "
Total Number of Connections 1,098 1,922 6,473 13,073
Total Population Connected 6,708 11,532 37,220 71,903
Total Population 24,872 36,622 64,455 100,069
Served Population 27% - 31¢ 58% 12%
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TABLE VI-}

YEAR BY YEAR SERVED POPULATION AND WATER DEMAND PROJECTIONS

Served
Year Population
1978 8,037
1979 9,627
1980 11,532
1981 12,960
1982 14,4580
1983 16,390
1984 18,420
1985 20,720
1986 23,290
1987 26,180
1988 29,440
1539 33,100
1990 37,220
1991 39,730
1992 42,460
1993 45,350
1994 48,440
1995 51,730
1996 55,250
1997 59,010
1998 63,030
1995 67,320
2000 71,903

Average-Day
Demand, oumd

1,718
2,134
2,650
2,970
3,320
3,720
4,160
4,660
54220
51840
6,540
7,320
8,190
8,770
9,380
10,050
10,750
11,510
12,320
13,190
14,120
15,110
16,180

VI=-T

Maximum-Day
Domand, oumd

3,180
3,560
4,000
4,460
59000
51590
6,260
7,010
74840
8,780
9,830
10,520
11,260
12,050
12,900
13,810
. 14,780
15,830
16,940
18,140
19,420

Peak-Hour
Demand, cumd

3,007
3,735
44640
52200
5,810
6,510
74290
85160
9,130
10,220
11,440
12,800
14,330
15,349
161420
171580
18,820
20,140
21,560
23,080
24,710
26,450
28,320



D. WATER DEMAND PROJECTIONS

The water demand of the CAL~-WD is projected to increase signifi-
cantly as a result of continued growth in served population.

Per capita domestic water use, commercial/industrial/institu~
tional use, as well as unaccounted-for-water (oxpreusad as percent of
production), have been estimated for the years 1980, 1990 and 2000
for the service area, Based on analyses (see Methodology Memorandum
Nos 3) CAL-WD has been classified under Group II, whioh has the follow-
ing water use parameterss

1980 1990 2000

Domestic use, lpcd 120 135 150
Commercial/industrial/institutional,

1pcd 18 23 30
Aoccounted-for-water, lpod 138 158 180
4 Unaccounted-for-water 40 28 20
Unaccounted-fer-water, lpod 92 62 45
Total Water Demand, lpod 230 220 225

The unaccounted-for-water forCAL-WD is estimated to deorease from
87 percent of the total water produotion in 1975 to 20 percent in 2000
mainly because of the extensive metering and leakage survey programs,

Using the above water demand parameters and the projected served

populations, the water demands for the design years 1980, 1990 and
2000 are as follows (see Table VI-3 and Figure VI-3):

1980 1960 2000

Water demand, lpod 230 220 225
Served population 11,532 37,220 71,903
Average daily water de g oumd 2,650 8,190 16,180

Maximum-day water demagdd/, ousd 3,180 9,830 19,420
Peak-hour water de o oumd 4,640 14,330 28,320

é/fased on 1,2 times average daily water demand,
4 Based on 1,75 times average daily water demand,
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CHAPTER VII WATFR RESOURCES
A. GENERAL

The Calamba Water Distriot currently chbtains most of its
water from Bukal Spring to the south and the remsinder of its
water from one well. The possible sources of wster for further
municipal supply are springs, wells, and surface water from La-
guna de Bay or the Arangilan (San Cristobal) River.

B. GROUNDWATER RESOURCES

Calamba is located on a narrow, shoreline plain at the south-
west corner of Lagunz de Bay. The land to the west slopes gently
upwards to the heights of Tagaytay Ridge about 20 km distant, A
footkill of Mount Makiling, about 3 km south of the poblaoion, is
the site of Bukal Spring which is capable of supplying all of
Calamba's needs beyond the year 2000, Wells are also probably
oapable of satisfying the year 2000 requirements,

Geolo‘[

The stratigraphy of the Calamba area is dominated by young
voloanio and velcanio-derived roocks. Dominating the landscape
south of Calambit is the peak of the Mount Makiling ocomplex with a
core of andesitic lava, The foothills toward Calamba are largely
composed of fractured voloanic ash beds (tuff). The sediments
underlying both the plain on which Calamba sits and the sloping
land to the west are also volcanic or derived from volocanic source
rocks. These sediments are descoribed in the available local well
logs as adobes (tuffs or volcanic pyroclastics), rooks (volcanio
flows?), clays and sands (probably voloanio-derived)e

Sprin‘a

Springs ocour whenever an aquifer is intersected by the land
surface or whenever & natural conduit extends to the land surface
from an aquifer with enough hydraulic head to foroe the water out.
Springs are common in areas of high water table, either from a
fully saturated section or "perched" as a result of an underlying
impervious bad, where erosion incises the land surfaoe. Thus, thaey
tend to ocour in gulleys or canyons and at the foot of steep slopes.

In the Fhilippines, large springs are commonly found in areas
of voloanio mountains for several reasons. The high mountaine tend
to cause higher than average rainfall on their upper slopes and
flanks, the voloanic rocke are frequently very porous and permeable
(intrinsio and fracture porosity), and consequently infiltration
rates are high. he high infiltration rates result in the voloanioe
aquifers being saturated to a high elevation whioh, in combination
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with the large topographic relief of the voloanio wountain areas,
causes springs and seeps where the land surface interseots the
aquifer. The high permeability of some of the volcanic aquifer
zones and the prevalence of fractures and other natural conduits
in the volcanics lead to many of these springs producing large
flowo,

There are numerous springs of this type in the Calamba area.
A large spring exisis at Barrio Matangtubig, about 12 km west of
Calamba poblacion, that supplies water to Santa Rosa and Cabuyao
municipalities as well as to Canlubang Estate. Although this spring
is high enough to supply Calamba by gravity flow, it is so far from
the CAL-WD that it is not economically ocompetitive with closer sour—
ces. Also; other users have prior rights,

bukal Spring is a very large spring at the southern edge of CAL~WD
and is the ourrent major source for the water district.

Tigbe Spring is located about 7 km south of Calamba poblacion,
high on the flank of Mount Makiling. 1Its estimated flow is about
1,900 cumd and it once supplied water to Calamba by gravity flow
through a small pipeline. At present, its sole use is for the drink-
ing water supply of Villa Pansol Resort.

Alligator Lake is an unusual lake, circular in plan and enclosed
in a raised rim of volcanic rock and olay, that is about 2 km west
of Los Bafios. The rim extends into Laguna de Bay and is surrounded
by Laguna de Bay on three sides. The landward side (south) is ad~-
jacent to a low-lying area and the lake rim obviously was onoce entire-
ly surrounded by Laguna. Alligator Lake almost oertainly ooccupies
an extinet volcanic crater that is part of the Mount Makiling ocom~-
plex. The lake water level is somewhat higher in elevation than the
level of laguna de Bay, and Alligator Lake probably is fed hy internal
springs deriving water from the mountain mass to the south.

There are numerous hot springs in the area as well as the cold
springs previously discussed. Hot aprings usually result from the
same general physical features as cold springs, except that some
plaoe between the recharge area and the spring opening the water
passes through a zone of hot rocks and becomes heated. In some oases,
the water is forced to great depths below the spring outlet before it
reaches the water passages that conduct it back up to the spring out-—
let. In the Philippines, the source of heat is usually volcanio.

Such hot springs are very common between Mount Makiling and
Laguna de Bay. There are numerous resorts in and around Pansol (4 km
south of Calamba poblacion) that are based on swimming pools fed hy
bot springs emerging from volcanic rocks. The previously mentioned
Villa Pansol Resort is one such resort. Other hot Bprings emerge
in the swamps between the mountain and Laguna de Bay.
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Buksl Spring. Thia spring is ithe best of the large springs
for CAL~WD suppiv. Tt ig sabout 3 lm frem the conier of the pehiacion
along a route that provides customers l'or the water service. Figure
VII-1 shows the locsiisn of Buksal Spring,

Bukal Spring is situated at the foot oi the ateep northern slope
of Mount Bijiang, « recondary peek of the Mount Makiling complexs The
spring vomes from fracivred voleanic -sh {tufi) where the fractures
provide the water chiznmsls to collect ihe water and deliver it to the
cutlet. The srring olevation is low, z2bout 10-wetsr altituds, and
the water musl Yo puupcd intc the CiL—WD BEY 3 LQiila

The rumphcouse ix located on the veet side of the lhighway and
the cid abandoncd Bpring intuie etcuciuire ig leoniad near the back
of thy pumphouss against the face of the hill. %ie new intake box
is across the read at s lower eleviotion, Tha intake box site is
built against the hichsuy embunkment at the adge of the pond formed
by surplus spring flow trapped betwsen the road embankment and the
nearby railircad embankment. vrainige water from lecal run-off enters
this pond through a large box culvert and several small pipe culverts
in the highway embanimente The drainage water fiow 38 usually negli-
gibls to small, bei is & poseible cotitaminant under existing ocondi-
tions of colleoting spring water when the drainage flow is great.

The spring flow ccours mainly inside the intaske box but there
are a purber of nearby neeps from under the highway embankment.
Currently, the excesu water in the intake box (most of the
spring flow) that ie not pumped to the CAL-WD runs out into the pool
through breaches in the lower part of ihe intake box wall., The pool
discharge runs under a railroad treatls and forms & small &' eam run-
ning into Laguna de Bay. There is an irrigation pumpi . station omn
the strean a short diztance from the Bpring.

The spring dischargo has been measured by geging the flow of the
stream dischiarging from the pond by current meter traverse across the
stream. These measurements repregsent apring flow in .cess of CAL-WD
extractions because drainage inflow was negligihle at times of t'low
measurcments Tc this figure, the esiimated extractions pumped. from
the spring intake structure were added Lo provide the total spring
flows tabulated below:
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Date of Fiow Total Bukal

Heasurement Spring Flow
14 Oot 1376 126,000 cumd
11 Nov 1978 121,000 cumd
5 Jan 1977 99,000 cumd
24 Feb 1977 119,000 cumd
21 Mar 1977 118,000 cumd
22 Apr 1977 96,000 cumd

With an average {.ow of about 115,00C cumd or more, Bukal
Spring produ.es a ysarly flow of about 42 willion cume Other
springs ii: the wrea probably produce another 10 million cum per
year or more, The entire mountain wass of the Mb. Makiling come
plex is about B0 sqkm of which no more +than half' is an oblvious
recharge area for Bukal Spring and adjacent springs, considering
topographic slopes and the dip of the beds on the flanks of the
mountain mass. Hewsver, such a situation would imply infiltration
and groundwater recharge rates of zhout 1e3 meters per year which
appearg to be much too high even considering the porous and permeable
nature of the velcanic rocks and ihe high rainfall on the upper slopes
of the mountain. I4 is considered much more likely that infiltra—
tion and recharge contributing to Bukal and adjacent springs ooocur
over a wider area, perhaps 100 gkm, including some of the sloping
piain northwest of Mi. ¥akiling as well 28 most of the mountain mass
itself where groundwater flow may tend toward the low-lying Laguna
¢e Bay shore pessing through fractures and other permeable channeln
across the direction cof bedding of the rocks in many places. Even
this situation requires an average aieal infiltration and recharge
rate of 0.5 meter per year, which is very high. A much larger re-
charge area than the postulated 100 sqkm seems unlikely,

Hells

Wells are ¢ ...'y used throughout the Calamba area for do-
mestio, industriai ..d irrigation water supply. Table VII-B-1 ligts
pertinent data of a number of such wells, and Figure VII-{1 shows
the location of those wells that can be conveniently plotted on a
mape Annex Figures VII-B-1 to VII-B-12 are well logs that illustrate
the geologic section penetrated by the wells. It should be noted
that in the logs of the National Irrigation Administration (N14) wells,
CDM Noe. 51 through 58, Annex Figures VII~B-11 and VII-B-12 showing
typical seotions, the section is described as consisting of tuffs
and volcanio ash beds while in all sther well logs the section is des-~
oribed as oonsisting largely of sandstones (or sands), clays and some
adobe beds. It is believed that the rocks described in both cases
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4 NIA WELLS
(COM NOS. 51,53,55,57 )
LOCATED WITHIN 2 KM

NORTHWEST OF MAP BORDER.
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sro egsentially similar and the dififevence is & maiter of termi—
nology, the NIA terminology probably being better. Variation

in terminology used by differsnt drillers or #aniogints in des-
oribing a geslegic section is & erustant and troubleseme problem
that makes even general correlations of geologic seoctions and con-
sequent predictions of aguifer cnaracterisilcs difiicalt and un—
certain,

Dats cn the 42 wells drilled by the Burean of iublic Works {BPW)
in Teble VII-B-1 show they generally range from 100 mm to 150 mn in
nominal diameter,with lwo smaller and one larger. Well deplhs range
from 12 meters to 163 meters and statioc water lavels range from
ground level to 120 meters below ground level wiili the wells of
deeper static water lovels located on higher land,

The preductivity of the BPW wells is uniformly poor with a
few exceptionn:

1o The Crossing well (CDM fo. 11) is the CAL-WD supply weil.
It has 250-mm casing and is 146.3 meters deep. The ori~
ginal specific capacity of the well war reported hy the
BPY to be 9.81 lps/m in 1962, indicating an excellent well
capable of large production. This reported figure is so
high that it is suspect, but it is almost certain that the
well originally was very good.

2. One well (CDM No. 41) had a reported specific ocapaocity
of 7.83 1ps/m in 1955 when it was constructed and four of
the tabulated BPW wells had specifio capacities of ap-
proximately 1 lps/m during pump test in the year oom=
pleted.

3¢ The remaining 29 BPW wells for which pump test data are
available had an average specific capacity of 0.31 lps/m,
a poor figure indicating wells capable of yielding only
small amcunis of water.

Pump test data are available on four of the 8 deep, larger
diameter private wells listed. One of these wells ims fairly good
and the others,relatively poor with specific capacities of 2,95,
0¢85, 0.47 and 0.07 lps/me It is believed that the generally poor
performance of the BP¥ and private wells is largely related to poor
design and construction rather than a uvniformly poor aquifer. Such
& situation is common; many areas underlain hy good aquifers support
only poor wells until good design and construction procedures are
followed.

The 8 NIA wells for which data are tabulated are located about
10 km north of Calamba. Six of these, CDM No. 51, 52, 53, 55, 57
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and 58, ars located in a line avouit 5 to 8 km frow the shors of
Lagina de Bay. Five ol them have axcallent speciile capacities
cf about 0.3 1pm/m and the sizth has a good specifis capacity of
3.7 1ps/me  The other two NIA vells, CDM No. 54 and 56, are lo-
cated much nearsr the lakeshove and havs lesaer epecific capuci-
tics of 3.3 and 1.C lps/m. The implic=tiu, is that the wells
closer te¢ ihe lakews! sre are drilled in a les: psrmeable pari of
the aquifer composed of finer waterisl becwuse il was deposited
farther from the voicanic socuroe of the sedaiments.

Although the very praductive Nis wells are locuted far to
the norih of Calamba, the similarity of depositional environment,
the similarity of geclogic section (inforred aftsr meking sllow—
ancos for differing descriptive terminology), and the high ori-
ginal specific capucities of wells DM No. 11 and 41 make it probakle
that tho aquifer in the Calambe ares * . equally or almost equally
gocd. Thos it is eatimated that welis in the Culanba area, oare-
fully desipned and constructad, using good well screen, and drilled
to 200-meter depth or more, should lLave specifio capacities between
1 and 6 ipa/m with $he poorer wells being closer %o the shore of
Laguna de Bay. An estimate of aboat 2 lps/h for specifioc capacity
for cost estimation purposes is suggested as a conservative figure.
Annex Figure VII-B-131 is a suggestad general design for production
welle in the Culamba area. If wells are conetructed ty CAL-WD,
thiz design could be a guide for the first well but the design
should be modiried for succeeding wells to refleoct data derived
from construction und test of the first well. The specified secreen
and upper casing ars suitabvle for 30-1ps production although & much
larger pump could be installed. Gravel shrouding is recommended bs~
cause it is antiocipated that water will be produoced from numerous
horizons of varying grain gize. Permeable zones should be deter-
minad by electric logging. Continuous wire~wound soreen is re—
commended to minimize woll losses and make development procedures
more effoctive. Galvanized low-carbon steel is deemed suitable for
screens because severs corrosion damage to wells in the Philippines
ig rare.

Recharge to the aquifer or aquifers in the area is believed to
be pleatiful becaume of the adequate rainfall and the porous nature -
of the pyroolastic rocks. Recharge is particularly high in the
mountainous areas as evidenoced by large springs with relatively small
source areas, and somg of this woter undoubtedly is transferred in
the subsurface to the sediments underlying Calamba. In the eveni
the plezometric levels in the aquifer should fall below Laguns de Bay
leval, the grovndwater flow which is now into the lake will reverse
and the lake will bowome an additiornal source of recharge. Thus,
there is more thar sufficient curreni or potential recharge for all
wells likely to be drilled in the Calambe area.

VII-6



Fonitoring

4 monitoring rrazram to gather and interpret water source
data is necese:ny for proper operation and planning tor any water
district. In Calawltu, Tukal Spring production and overflow must be
menitoredy woll vredustion amd agnifer veeponse to produciion muui
alse e monitovod.

poTokal Spring iz measured by use
of u purtallis currani meter in {he discharge channel. It would be
desiratle Lo provids a pertcaienti weir in the dizcherge channel,
pernapn wnder the ruiliroad tresiie, with a calibrated staff gage to
make it conveniant ito measure the overflow. The pumping station at
the gpring ebhenld =lse have flow wessuring equipment installed so
that both low into the CAL-WD syatcom and epring overilow may be
routinely measured. Total f'low maasurements should be made iwice
mouthly, water samnplos for bacterizl analysic should be collected
moitthly and wuter sumples for chomical analysis should be collected
yearly. fThe collecied data will give early warning of flow reduo~
tion or contamination fo that remediel action can be teken early.

A% preszant tns cverdlios re

<
-1
v

Bach CAL-WD production well (if any) should have facilities.
for measuring the total amount of production or rate of production,
times of operation anl water levels. Routine monthly observations
of static and pumpinz water lsvels should be recorded and daily re-
cords of pumping kept. Water sampies for baoterial analysis should
be collected monthly snd for chemical analysis, annually. The data
from the well monitoring program will provide better aquifer para-
meters, indicate the magnitude of recherge, give early warning to
CAL~WD of deteriorrtion in water cualiiy or pump performance so .hat
remcdial action can bhe teken, and indicate any unforeseen decline
in regional water level so that individual well yields (which arfect
local pumping levels) and design snd location of future wells can be
adjusted as necessery, For thewse purposes, copies of all CAIL-WD
well monitoring data should be routinely analyzed by CAL-WD (if it
has competent staft for such analyses) or by some associated agency
competeni to peorform ouch awalyacs,

Summary of Groundwsior Hesources

Bukal Spring is capable of mupplying all of Calamba's water
requiremenis past the year 2000 with good quality water requiring
no {reatiment exocept chlorination. It is not high enough that water
can be deliverzd t¢ the water district by gravity flow, but it is
only 3 lm from Calamba poblaocion slong a transmiasion pipeline that
will also serve waiar district cusctomers emroute.

Wells can alsc be doveloped to supply the year 2000 require-
ments of Calamba with water requiring no treatment except ohlori-
nation. They would have ‘the advantage of being closer to the pobla~
cion and other centers of major uase than Bukal Spring is, but would
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have the disadvanlzge of requiring multiple pumping slations with
their consequent cperating costs, mechanical complexity and opera~
tional complexity.

Bukal Spring hao the additio.2l advantsge of being a certain
source froa & xnown location making planning end design simple snd
required oosts der'inite. ‘The exact or even general location of
wells to supply Calamba is currently uncertain; and sn exploration
program would be uccessary to positively identify the sites and
thus permit detailed planning and design and defining costa.

Ue SURFACE WATH¥R RESOURCES

Possible surfacs wate sources for CAL-WD are Laguna de Bay,
the Arangilan and San Juan Rivers and Alligator lLake. None of these
~gources are remotely economically compatitive with eprings or wells
and 8o are not considered for alternative analysis beyond this chap-
ter.

Calamba is lccated on the southwest shore of Laguna de Bay,
and the obvious surface water source for Calamba for first consi-~
deraticn would be Laguna de Bay. Althcugh the lake could supply
all Calamba's water rsquirements, a number of factors cause water
from wells or Bukal Spring to be much less costly.

1+ Laguna de Bay is very shallow and the surface water level
fiuctuates almost 4 meters each year. Consequently a
very long intake pipeline (perhaps 3 or 4 km) would be
necessary to reach water of reasonable depth at all seasons.

2. The water is frequently very turbid because of wind aoction
on the shallows,

3¢ Thore is a large quantity of sewage and industrial and
agricuitural contaminants introduced into Laguna de Bay,
causing both primary contamination and secondary algal
growths,

4. A complete water treatment facility would be required to
mske the lake water it far CAL-WD usa.

5. Pumping costs would be as wuoh or greater than pumping
costs for the Bukal Spring source,

6. Therse is a remote possibility that the Calamba arca of
Laguna de Bay could some day be contaminated by saline
water or some industrial waste that would be difficult
to remove by normal water treatment method,

VII-3
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WATER QUALITY TEST REISULTS OF POTENTIAL SOURCES
To

CALAMBL WATER DISTHIST
Laguns de2 Baxr Alligator lake
Permissible Bo. Pansol Be. Panscl
Test Unit Limits i Sept 1076 1 Sept 1274
Phymical
Color APHA 15 10 0
Turbidity PTU 5 10 w* 0
Total Dissolved
Solida # g/} 500 260 £18 wv
Conductivity Micromhos / om 400 950
Chemical
gg T=8.5 162 5.8 =2
vtal Alkalinity =g/l CaCO3 &5 225
Phenolphthalein ag/1
Alkalinity CaCOy o 35
Total Hardness ng/1
CaCo, 400 wnx 71 118
Galciun og/1 ,
Ca 75 14 18
Magreosium meg/1 5 .
Mg 50 1
Total Iron ng/1
Fe 0e3 0,07 Ce06
Fluoride ne/l
F 1+5 o] 0
Chloride me/1
Ci 200 82 189
Sulfate mg/1 p
S04 13 5 5
Fitrate ng/l
NO3 8.9 1442
Manganease rg/1
¥ O.1 7% 0.25 #=

* Computed as 65 percent of conductivity,
*# Exceeds the permissible limits set by the Philippine National Standards for Drinking Water.
#% Limite inferred from limits of individual metals causing hardness,



dard~ for Drinking VWater in all respacta. Bacterial analyses of
samples from the colleotion strucinre have shown coliform bacteria.
Thie is believed tc result from local contamination which ocan be
prevented by improved collection methods. If the contamination
should prove {o¢ originate from the spring itself, the local area
immediately above the spring opening would have to be protected
from possible contamination sources.

Well Watsr

Since groundwater essentially possas through a filtration
prooess while flowing through a granular aquifer {(such as in the
CAL~WD area) and is not exposed to surface pollution, color and
turbidity or suspended solids are usually not present. For this
reason, unless other deleterious substances (such as excessive hard-
ness, dissolved gases or dissolved iron) ara present, treatment
other than disinfection 1is generally not recuired.

An analysis of a water sample taken from the existing CAL-WD
well is shown in Table IV-1. The water is of excellent quality
and meets the allowable requirements of the Philippine National
Standards for Drinking Water in all respeots. Such water is acoepi—
able for domesntic use without treatment other than chlorination.
The water that would be produced from new CAL-WD wells can be ox—
pected to be mimiler to the tested well water.

Surface watgz

Weter from surfuace scuroes is generally high in color, tur-
bidity and suspended solids during periods of rainfall. Even du-
ring non-rainy periods surface water usually requires complete
treatment including chemical addition, mixing, coagulation, floc-
culation, sedimentation, filtration and disinfection.

The results of chemical and physical analyses performed on
waters from Laguna de Bay and Alligator Lake are shown in Table
VII-2., The results indicate that concentration of turbidity in
Laguna waters is excessive and treatment would be required parti-
oularly during the rainy season when turbidity would be much high-
ers Turbidity of Alligator Lake water would also probably be exces—
sive during rainy periods when much surface run-off contributes to
the supply. Alligator Lake water is also slightly saline and high
in manganese content.
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CDM BPW
Well Well
Number  Number
1 4935
2 256312
3 25552
4 50826
5 25661
6 16000
7 256184
8 25617
9 256323
10 256317
11 10992
12 25638
13 25632
14 25618
15 21117
16 256061
17 256057
18 256311

Iocation

Tulo

Tuls

rrinza

Saisim

Mauneng

Julizn Svhdivision

Bantayan

Real

Burol

Malkilipg

Calamba Crosaing

Maunong

Palingan

Pasong Kalabao

Bungc East

Pansol {School Com=
pound }

Sanpuruhan

Tulo

TABLE VII~B-1

WATER WELL DATA SUMMARY

Depth From Grovnd Surface In Meters

Nominal Static
Diameter Water
(cm ) Total Cased Level
100 124e1 106.7 97+6
100 36,6 30.5 21,3
1C0 T3a2 8.0 42.7
100 122,00 12240 €1.0
112.5 122.0 11344 105.7
- 1645 - 405
50 7642 76,2 4.9
100 3065 2044 122
100 4541 36,6 274
100 6727 6242 4567
100 63,6 Ta1 5148
100 3646 33.5 1,2
100 2549 23,5 155
150 4547 3841 3260
100 12,2 1242 204
100 39.6 39.6 0.9
100 53e4 518 32.0

VII=-B~1

Pumping
Hater
leval

5941
22,9
4263
64.0
108.2
Ts6
7.9
1440
29.C
53.4
1546
572
4.6
16,5
3260

31
168
4162

Specific

Capacity Yaar

{ips/m)  Completed
0ub3 194
1.04 1253
n 1X.9
021 1362
0.21 1966
- 1957
0.15 4961
0.25 1261
0.23 1984
Ce 16 1383
8e 81 1 962
0.16 1653
C.13 19¢3
0,50 1961
- 1959
1,03 1260
0o48 1960
0.07 19€3



CDHM BPW
Hgll tell
Number Number
19 25631
20 25664
21 256165
22 25621
23 7988
24 7044
25 256057
26 T042
27 8925
28 7033
29 21116
30 256044
3 9331
32 9323
33 9220
34 21231
35 9322
36 8561

Location

licheria Hill
Burol

Palo Alto School

Reel

Makiling
Sukol
Sanpiruhan
Makimbul

Fale Alto
Palo Alto
Dungo

San Cristobal
Jlango
¥uyanlog
Sirang Lupa
Licheria Eill
Punta
Laguerta

TABLE VII~B~i (Continued)

Depth Pror Ground Surfece In Meters

Nominal Static Pumping
Diameter dater Hater
(mm ) Total Cased Level level
100 4165 3240 1565 174
112.5 T6e2 59,4 534 564
160 E5¢4 6te6 YRS £3ad
62.5 5261 50a1 2047 -
150 57¢3 503 51.8 5344
150 171 - - -~
100 396 39.0 0eg 1.8
100 11605 91.5 405 -
150 8348 T2.6 25.9 27«4
11243 89.3 £7.7T 53,4 S544S
100 163e1 15449 12044 -
100 5Ge3 38,1 0 0.9
150 610 54,3 18e3 38.6
150 86,9 82.9  T73.2 753
150 TTeT 6645 2763 25.9
106 4448 37.2 305 3345
150 107.6 95.7 53.4 50e4
150 703.7 92.7T 81.7 82.3

Ert S

Test
Yield
i

0,50
Ca32
2.30
Vb7
Ge32
O‘-’-;.a:‘.
0.563
0463
CeOF
G50
Ce£3
0e63
0,83
0.03
Ca32
0463
Ce32

Specific
Capacity

{ips/m)

D631
0,10
Qs55

0,20

)
R
2

OOf O
[
o £
UfJ

e

C’S)O
- O =
Qw O

L

oo
°® @
IR N
- Jn

Al
'y

Ont‘; ¢
0e53

Tear

Complzted
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CDM
Hell
Number

37
38
39
40
41
42
43

45

46

47

BPW
Well
Number

7035
7043
756
7987
8560
256911
Private
well

Private
well

Private
well

Private
wWell

Private
well

location

Mayapa

Masili

Lamesa

Majada

Majada

Kay=anlog

Alfa Integrated Tex-—
tile Mills, Calamba
(WI)

Laguna Estate Deve-
lopment Corporation,
Siranp Lupa

Alfa Integrated Texe
tile Mills, Calamba
(w2)

Republic Flour Mills
Tulo

TABLE VII-B-1 {Continued)

Nominal
Diameter
mm

150
150
150
150
150
11245

300
200

400
300

300
200

250
200

Canlubang Sugar Estate,

Canlubang

400
300

Depth From Ground Surface In Meters

Static Pumping

Water Hater
Total Cased Level Level
94.5 4442 5e5 6ot
457 1648 545 67
65.9 48,8 473 4848
94e5 5463 534 5449
89.0 75.¢ 2844 29,0
10667 94.5 85.4 88.4
2438 od 2.9 -
182,9 13;:8 177 27e1
243.8 gzgzg 22,9 -
155.4 12;:§ 710 79.2
et 2t 0 -

¥ IIewBum3

Test
Yield

{ips)

Ca63
063
158
Ca63
4e7

0l62

2772

6.93

Specific

Capacity Year

(1pe/m) Completed
105 1355
0e52 1954
105 15355
Qa42 1950
7.83 1355
0421 1969
- 1975
2¢95 197€
- 1975
0.85 1976
- 1974



TABLE VII-B~1 {Continued)

Depth From Ground Surface In ¥eters

CDM BPd Nominal Static Pamping Test Specific
dell Hell Diameter Hater Water Yield Capacity Tear
Number  Number lccation (mm) Total Cased Level level (ips) 1pe/m Cenpleted
48 Private Republic Flour Mills 200 64.0 - _ ce.
Well Calamba 175 o1 91.8 421 - 3¢5 1572
49 Private Republic Flour Mills - - .
Well Calamba 200 9340 9340 40,6 7642 536 007 1572
50 Private ACI Fiberglass 200 6140 - .
Well Real, Calamba 150 12200 55,0  17e4  30.8 63 0047 1575
14=17=24  121=05=15 §Zo I o
250 165.0 16040 1«7 2001 11462 6a19 1972
52 =13 Lat, Long.
14~15-21 1210448 §gg 1§g:g
250 1750 1700 4344  15.6 11943 6427 1572
53 P14 Lat. Long.
14~-16=54 1210509 ggg 1?8:8
250 19040  184.0  =3.6 20,9 10540 613 1974
14-16-48  121-0657 520 e
250 200.0 192,0 12,2 26,1 96,2 3640 1572
55 p-'16 Lat. 1.01‘1 .
14-16-18 121-045%9 ggg 12?‘8
250 200,0 191.0 +1e9 2446 99.7 376 1572
56 p-17 Lat, Long. 300 15640
14-17-06  121-06-24 5, 216,0 212,0  +4.0 3549 4146 1,04 1572
57 p—18 Lat, Long.
14-15=54 121=04-49 ggg . 122:8
250 200.,0 190.0 +1244 548 118.3 6.48 1673
14=~14=41  121=05-12 ggo 125:0
250 200.0 192,0 1.8  18.3 106.C 6443 1573

VII~B~4



DESCRIPTIVE  CATA

GRAPHIC LOG

WELL NO. (CDM) i

(OTHER) __ 4995
LocaTion .. BARRIC TULO P
CITY CALAMBA
PROVINCE __ LAGUNA
CONST. By BP¥

mlLLER A. Mc RAW -

STARTED _ _APRIL 7, 1949

COMPLETED JUNE 15, 1943

OWNER __

STATUS .

CASING DIAMETER _ /OO MM (4 iN)
CASING LENGTH 106.7# (350 T.)

DEPTH

BONEGN

CASING STHATIFICATION

~~OROUND SURRMCE

DRILLERS TEST DATA;

DATE o
STATIC WATER LEVEL_97.5 M (320 FT.)
PUMPING WATER LEVEL 99 M (325 FT)
TEST PUMP YIELD _!6 GPM_ (97 LPS]
SPECIFIC cAPAGITY _0:83LPS/M (3GPM/FT)

REMARKS®

5.2

22.6

27 4
3on

64.0

93.0

106.7
WATER QUALITY DATA:

124.0
FEASIBILITY STUDY FOR WATER
SUPPLY OF SECOND TEN URBAN AREAS LWUA"CDM

26

no

78

100

210

380

407

ADOBE ROCK

BROWN BTICKY CLAY

HARD ROCK

BROWN 38TIiCKY CLAY

HARD ROCK

' IH 4
!

\TTRERIL

i

m””
ity

Il

il
T

ll

Rt

BROWN 8TICKY CLAY

Il
HI
i

il
HII||’|I
{L'll;

TN
Hi
f
K

'y

Iy
HTITY
Hiyl

iy

1

faee e — SNy

I

L
1
|
i

|
|
|

%

1,227

ADOBE ROCK
kd
HARD ROCK
ANNEX FIGURE ¥II-B-|
WELL DATA EET
WELL CDM-I




SHAPHIC

AL ey

LOG

WL NO. {(Cuiv) 4

DEFTH

(M) | (FT)

CASING

STRATIFICATIUN

{OVHER) 50826

LOCATION . BARRIO  SAIMSIN

CitY

PROVINCE

CONST BY ____BPW

DRILLER

D. BARORO
STARTED

1e6!

DECEMBER 18,
COMPLETED

1962

JANUARY 10 ,.
OWNER _

STATUS

CASING DIAMETER_!0OMM ( 4 IN.)

CASING LENGTM

2.9 M(400FT ).

DRILLERS TEST DATA:

DATE

39.8

STATIC WATER LEVEL _60.96M (200 FT.)

PUMPING WATER LEVEL 64 M (210 FT.)

TEST PUMP YIELD _lO GPM (&3 LPS)

SPECIFIC CAPACITY

021 LPS/N (1GPM/FT)

REMARKS:

4.0

WATER QUALITY DATA!
PH =74
ODOR = OILY
COLOR= GLEAR

TASTE = BLAND
TURBIDITY =2.5 PPM
ALKALINITY =196
BICARBONATES=239
ACIDITY =78
CHLORIDES =15

IRON=0.4
HARDNESS= 168

FEASIBILITY STUDY FOR WATER
SUPPLY OF SECOND TEN URBAM AREAS

1219

LWUA-CDM

130

210

280

340

400

. ~GROUND SURFACE

RED CLAY

ADOBE SAND

FINE B8AND

GRAVEL AND 8AND

FINE SAND

SANDSTONE

AN
w

N
E

EX FIGURE ¥II-B-2
LL DATA SHEET

WELL CDM-4




SLOCHEIVE DATA SRASHIC LOG
) PT "3
o i s . " DE H‘_ GASING STRATIZICATION :
WSl MO DAY L L (M) [LET) ]
(UiHER) ... B¢ 2oua
LOCAYION ... ... BARRIQ MAUNONG -— GROUND SURFACE
GITY . . __ CALAMBA :
PROVINCE ___ _LASUNA . YELLOW CLAY
CONST.BY..__..__  BPW s.2 | sc e
CRILLER
STARTED ____ NOVEMBER 20,1985
COMPLETED . JANUARY 14,1966 E: 2
OWNER .- T g Zl anomE CLAY
STATUS e . S
CASING DIAMETER 'S5 MM {4 172 1N) £
CASING LENGTH___ 113.4 MM{ 372 FT.)
<
g
DRILLER'S TEST DATA: 386 | 120 %
DATE ... 7

N,

AN

STATIC WATER LEVEL _106.7 M.{(350 FT.)
PUMPING WATER LEVEL 1082 M (335 FT.)
TEST PUMP YIELG . B GPM {C.3 LPS)

O
N,

MDD

SPEGIFIC CAPACITY 021LPsMIIGPMAFT) %
- ’//, NARD ADOBE ROCK
REMARK %
2
7%
f/;/
%
w2 | 200 K&
€s.3 2680 PG -
P
i
HARD VOLCAHIC ;
4
HATER QUALITY DATA: ADOBE ROCK 1‘
106, 7 330 -
WATER IS GDOD FOR 1154 572 SANDSTONE f
DRINKIMG AND LAUNDERING
121.9 ' a00

ANNEX FIGURE ¥II-B-2 ;
WELL DATA SHEET ¢
FEASIBILITY STUDY FOR WATER LWUA'CDM WELL CDM-5 3

SUPPLY CF SECOND TEN URBAN AREAS




et I SRS

“

DESCRIPTIVE DATA GRAPHIC LOS

sarea T

DEPTH , & ST SO AT IO :
WELLNO0OML T CASING BTRATIFICATICH

(oTHERI__ 10992 _ '
LOCATION . ____CALAMBA CROSSING e - —~ OROUND SURFACE
Gty __.______ GCALAMBA ” T

PROVINCE ______ LAGUNA
CONST.BY ... BPW
DRILLER e e e
STARTED DECEMBER 32, 1962
COMPLETED DECEMBER 22,1962

OWNER
STATUS REDRILLED

CASING DIAMETER 254 MM_ {10 IN,)

.ﬁq

A A TR SO vy

(NG DATA)

DRILLER'S TEST DATA:

DATE __
STATIC WATER LEVEL 14 M (46 FT.)
PUMPING WATER LEVEL 18.31.(81 Fi.}
TEST PUMP YIELD ___ 250GPM (I8751LPS)
9PECIFIC CAPACITY_0.5LPS/M (50 GFPM/FT)

8,4 ¥00 P [T
REMARKS: SEIE T R
STRATIGRAPHIC DATA NOT AVAILABLC R )

FROM GROUND SURFACE TO 214 M.

BELOYW GROUNU SURFACE. C
ol SANDS TONE

gy

i s b

WATER QUALITY DATA:

1486.3 4680

ANNEX FIGURE VI-B-+4
WELL DATA SHEET

Sy or secow Tin bamn aness LWUA-CDM WELL CDM-I




FEAZIBILITY STUDY FOR WATER
SUMPLYOF SECOND YEH URBAM AREAS

LWUA-CDM

ANNEX FIGURE VI -B-©
WELL DATA SHEEY

WELL CDM-2i

ORI A ke

DESCRIPTIVE DATA GRAFHIC LOG
o1 DEPT"_ CASING [ STRATIFICATIOHN b
weLLNofeoMY ) [T
OTHER _ BPW 28885 T
LOGATION ... _PALO ALTO SCHOOL COMFOUND | o~ GROUND SURFACE =~
SALAMBA
CITY ¢ L‘-‘ BA ... YROWN ADONE CLAY
PROVIMCE LAGUNA
e BB e . o
CONSTRY. . .. oo
DRILLER. CEST 4 CASTILLD
STARTED DEGEMBER 24, (96l ’ BLACK HARD ADOYE
COMPLETED FEBRUARY 16,1962 :
OWNER 14.0 48 e et eeroree e e e
STATUS (5.6 52 BROWN STICKY CLAY
CASING DAMETER 100 MM (4 IN.) b
CASING LENGTH 66 M (2I6FT AND 6 N} HARD ADOBE ;
' i
DRILLER'S TEST DATA: 24 | 8o e o=
DATE ADOBE STOME
STATIC WATER LEVEL 62.5M.( 205 FT) 28. 92 ST e s
PUMPING WATER LEVEL 83 4M(208 FT) JANDSTONE
TEST PUMP YIELD 8 GPM{ 0.5 LPS) R I e
SPECIFIC CAPACITY..Q.56 LPS. (267 GPM/FT) - o SAny CLAY
€0. 133 \v\’\\ ' \ e e
\,
REMARKS: oo | s AN NN AR BTN e
:‘-EE-'{ :::':: RROWH GLAY
= =
L1 170 fFeod o - -
NN
NN N
NN \ SOFT BROWN ADOBE
62.2 204 &_L —
WATER QUALITY DATA: : \\\ RN
\ SOFT ADOBE
ee. 319 hr i\:.;. -
Sl
:-——“_.:J === ®LUE saNDY CLAY
== ==
74.8 243 = n’4-=\ e e
\\: EE\S SOFT ADOBE
\,
78.2 2860 P o e e e e e
A : SARDETONE
0. 271 : B e e
A It COARSE BSAND
as. 280 il S AT e e




OESCRIFTIVE DATZ GRAPHIC DATA

OEFTH CASING STRATIFICATION
WELL 10, (Cony __*3 e (a3 {(FT) 1
(OTHER) ALFA WELL i
_~GROUND SURFACE
L.OCATION T Sl ST RRGEN CuAY. . .
CITY CAL AMBA 8.1 30 g :;2:; ZTZ:EW/ GRAVEL
PROVINCE LAGUNA 2.2 0 DARK BROWN SANDY CLAY
COHST. BY A B ' ' N
DRILLER _PEM_P INTERNATIOMAL WELL DRILLING N N BLACK apomx
ITARTED DECEMBER 7, 1974 U BT SN R ' Lo
COMPLETED JANUARY 31,1978 yo | . 7 SA.NDSTONE A )
OWNER _ALFA INTEGRATED TEXTILE MILLS INC. B 0 0N
STATUS
CASING DIAMETER 300 MM AT O-162.4M)
200MM 1494 M- 2408 M ADOBE
DRILLER'S TEST DATA:
DATE 7.6 238 o
R
STATIC WATER LEVEL _22 S M5 FT.) SANDSTONE
PUMPING WATER LEVEL S I
TEST PUMP YIELD 89.9 295 Lerre e - -
SPECIFIC CAPACITY sas | 310 \\rm k\ ADOBE ..
REMARKS : 1|'|
l]' .71 saNDSTONE
PERFORATED CASINGS AT _:.[.;d‘;“‘ B
DEPTHS OF H,i!nl L
a. 488 M- 70 M, zo0 | 420t S rown sanov cuay
b. 94.5 M--149.4 M 133.0 | 438 llH S
c. 1524 M.—2408 M. i
SANDSTYONE
164 8 B840 -
BROWN SANDY CLAY
i76.8 580 T =y
WATER QUALITY DATA: ADOBE
190.3 628 GRAVEL WITH SANDY CLAY |
8%t | 838 QRAVEL WITH. GLAY._. .
BROWN SANDY CLAY
213.4 700 P .
SAMDS TONE
222 7280 —
BOULDERS
231. 4 769 - ‘ - -
_ "|||| 7] sawpsvone
243 4 soo L e

ANNEX FIGURE YII-8-6
WELL DATA SHEET

FEASIBILITY  STUDY FoR waTeR | WUA~-CDM WELL CDM-43

SUPPLY OF SECOND TEN URBAN AREAS



http:M--149.4M

b
¥ O -
: COSORIPTIVE  DATA SPAPHIC  LOG
i SDEH D casiNg | STRATIFICATION |
PWELLHG icor) P __ RITTRIGE {
! QiMens
iuwmow BARRIO SIRANG LUPA .- GROUKD  SURFACE
i ATV - »H‘-.M.EA—[\}LJ‘BA a1 BRuWM_ _ADORE _’_‘1
EOROVINGE LABURA
§ oOHST BY _‘ ATORE
| reLeR __gﬂgg:\jg_{m_lmATtquwt WELL DRILLING
b mAtED . BPRIL Tz, 1976 I B
Eccwr\ ETED MAY (1, 574 A |
; LAGUAA STATE DEVE: NT >
; DWHER __ LAGUSA STATE DEVELOPMENT CORE. SANDSTONE
i STRTUS . -
fCASING DIAMETER _400MM AT 0-6i0 M
P 300 MM AT GOBH M-T768 1. 427
g BACGWN CLAY
ﬁ JULLER'S TEST DATA! a1
' OATE . S AHDSTONE
| 9TanC WATER LEVEL 170 M. (58 FT) 810
5 PUMPING WATER LEVEL _27.1M (89 FT ) '
TEST PUMP YiELD 440 GPM (27.72 LPS) SANDY CLAY
5 SPECIFIC CAPACGITY__YOLPS /M{14.2 GPM/FT. ! 722 -
E - : - 60 SANDSTONE
b= BANDY CLAY
¢ REMLRKS:
PERFORATED CASING AT DEFTHS OF -
BROWN SHALE
al35.6M —€1.0M 972
HARD B8ANDSTONE
8230 — 176.4 M,
é b) Mo~ M oar
' SANDY CLAY
‘ 120.4 HARD SANDSTONE
WATER QUALITY DATA: i22.0
BROWHW SBANDY CLAY
128.0
N HARD SAKDSTONE
13241
BAMYN CLAY
140,2
BROVN SANDY CLAY
I70.7
CANDSTONE
182.9 ‘
3

FEASIBILITY
SUPPLY OF SECO/.D

3T DY

FOR WATER
TEN URBAMN AREAS

LWUA-~CDM

AWE{EX FIGURE VII-B-7
LL DATA SHEET

WELL CDM - 44




GFAPHIC

(OTHER) .

vy ShuAMaa

provigog | Sfeuna o
CONSTBY __
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{ owNER _ALFA INTEGRATED TEXTILE MILLS INC.
CASING DIAMETER _3CO MM AY 0-1522 M.

200 MM AT 139 2- 230 81

P INTERNATIONAL WELL DRICUING

DEPTH

- -GROUND SURFACE

ORILLERS TEST DATA:
DATE
STATIC WATER LEVEL _22.9 "MA7B5FT)
PUMPING WATER LEVEL
TEST PUMP YIELD

REMARKS:
PERFORATED CASINGS AT DEPTHS OF

Q) 732 M —76.4 M
bl 1097 M —1493 M
c) 1524 M —2408 M

WATER QUALITY DATA .
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‘ ‘ __LEPTH CAGING STRATIFIGATION ]
fwELLNG, ok . 98| [ FD N
oTMERY i
1 OMATION BA(“ RIO TU LO _ _ —'GRO’JND SURMCE §
) ‘ TR T e " GROVN_ CLAY
e s e - ACOBE
oYY L GaLaMmBn e e &7 ) 22 e
PRINUCE LAGUNA L [ AR BARDY  CLAY
CONST BY - U S B L A S CN: A T
DRILLER PL'M“ MY ERRATIC DRILLING IRAY  ADOBE }
starvED __AFRIL2LI876 ] aaol e e
COMPLETED ,’*L‘ff T 18T ORAY CLaiv
DWHER _REPUBLIC. FLOUR MiLL3 NG | s s wo S —
STATUS o .
LSING DI A“" Ve ; BROWH BRANDY CLAY
3 + e DU
";:m*,*.\* A1 SR A -lacy 43,2 | 1as
o ADOSE
BRILLERS TEST DATA: onaY
Dhrc e e e o meeem
STATIC WATER LEVEL 71.0R{ 233 FT) | .h0| 20 e o —
PUMPING WATER LFV‘-‘I 79 %f\i {260F1) 6 - 222 __ Btack IHALE
TEST FUME YIELD H_»:)AQ‘EM (693 LP3) BLACK ADORE
SPECIFIC CAPACITY 0.5 LPS/MTATOR/FT) | .. | .. —
: BRCWN BANDY LAY
83.5 278 st 1] Bearrred sl
REMARKS: oo .
PERFORATED CASINGS AT DEPTHS OF:- v ,‘[I[l SANDSTONE
al 457 M —86.4 M "»l '
b) 945 M — 1433 M .81 380
BROWN SAKDY CLAY
1324.1 440 —
- st SAHDSTONE
HATER QUALITY DATA: L
Tyl
ETE gic L
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; DEBORIPTIVE  DATA GRAIC LGS £
&'5: 7 " . - ’:' 2 o ra, e 0 Mot 4 'l'r*a-e::‘:';g
R TN L S o DEPTH ¢ casina STRATIFICATION |
§ {OTHE K} ford - i0 i 8 Wi i..( i ‘

: LOCATION Li'l”l“lAl'Ui'ii. RV 5}«"\"45 ) .

LONGITUDE  12t-06-57 P L -BROUNDG SURFASE :
A T g mn e —
TVTY (‘ABHJAO — - ) CTORR) " Tuﬂ: rmmux ‘;:v!:?u‘;{g,g

} ViNCE __ LAGUHA ¢ _ NOLCAMIC  ABH _ T
Y. RiA . Yure
E UL ER e 3 e s s e e e o}
i STORTED oo e
COMELETED. 1872 TUFF , PUMICEOUS
[ ONNER . NiA S
{ starus .. OPERATIONAL - o T U
CABING D‘\.LWETE“ 4501 (18 1N)-0 TO 38 . TUrr
CASING LENG 300““"“0 IN.)-38 TO 138 M. &2 TUPF, LITTLE CLAY
e 2850MMI0N)-138 TO IS2 M. 87 - 1
TUFF , SANDY
2 h TTLE CLAY
DRILLER'S TEST DATA: 7 LT
DATE o o VOLCAMIC ASH,TUFFACEOUS
STATIC WATER LEVEL _* 2.24 M, 87 paan! ™| T
PUMPING WATER LEVEL = 25-0& M. IR e, sy
TEST PUMP YIELD  258.2 LPS (1525 GpM) ] |
SPECIFIC CAPACITY_ 3.4 LPS/M(16.4 GPD/FT)
TRANSMISSIVITY 37, 700 GPD/FT. o7
VOLCANIC ASH
REMARKS:
i22
PERFORATED CASING :
300 MM-52 TO 59 M TUFF, BILTY
65 70 B2 M
87 T0 |00 M ol
{(te To 128 M
250 MM 138 10 {92 M
VOLCANIC ASH, TUFFACKOUZ
PERFORATED CASING 1S A MIXTURE
OF SLOTTED PIPE AND COMMERCIAL 180
WELL SCREEN. TUFF, LITTLE CLAY
i 72
" - ) - VOLCAMIC ASH , TUFFACEOUS
WATER QUALITY DATA: ' TUFF, LITYLE CLAY
CGLLEGTED: 3-1-72, 15:00 HOURS 190 T s e
ANALYZED: BPW LAB VOLCAKIC ASH , TUFFACEOUS
TEMP AT COLLECTION: 28°¢C - 200 —_— —

CONDUCTIVITY . 460 MICROMHOS
TOTAL DISSOLVED SOLIDS: 322 ppm

pH- 770
SAR: 1.42
_MEQ./ /oL,
Cg = 1.80 Ci= 0.34
Mg = 1.40 307 08l
No = {.80 COz* 0.00
K = 006 HCo%=3.70
TOTAL CATIONS: 5.086
TOTAL ANIONS. 4.85
rFEAZIBILITY STUDY FOR WATER

SUFPLY OF SECOMD TEK URBAN AREAS
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DESGRIDTIVE UETA SRIADMI LOG g
Tl
R SDERTH b casme STRATIFICATION :
%WiiAHo frepey 98 MY MR :
(oryeR) A P24 T “
LT ATION LATITUDE 14-14-4] - GROUND SURFAGE :
o LONGITUDE 121-06 -2 : RERTSTAL LAY 77T
TY capuyao T o VOLCANIC ASH _}
- 1o . R e e
FROVINGE LA:’UNA YOLGANIC TUNK g
C 7\"’ B\ . _,.}!!ﬁ_-,, e et e emm 2t e . ot i e s 20 et -v—A——u«m-------u%
) : :
; l LLER T T T I T S S e VOLCANIC TUPF, PURICEOL ’
TARTED .
C,. MPLETED __f_(:”}_“ e 33 T T “—"!
OWNER HiA VOLCANIC TUFF, PUMICEOUS
CTATUS OPERATICONAL CLAYEY
CASING DIAMFTER 480 MMUIBIN)-O TO 40M. | ,, S
CASING LENGTH ___335 MM(13 3/3N.)40 TO 45M v
250 MM (10 IN. 1-145M. TO 192 M, | VOLCANIC ASH, CLAYEY
TUSFACEOUS
: 2 | el e e - —
DRILLER'S TEST DATA: ‘
DATE VOLCANIC TUFF, CLAYEY
STATIC WATER LEVEL 181 W ss | bEEGll Y e
PUMPING WATER LEVEL__ 18.28°M VOLCARIC ASH
TEST PUMP YIELD lGOGBLPS (/‘8(830 ggM) 7 f;:) FLAY TUFFAC!OUS s i
o . - 431 p ] e S e e
SPECIFIC CAPACI,' ¥.£43LPS/M(31.09GPD/FT VOLCANIC TUFS, PUMICEOUS
TRANSHISSIVITY 03
- _ VOLCAMIC ASH, TUFFACEOUS
REMARRS: 126 VOL,CANIC TUFF, GLAYEY
PERFORATED CASING VOLCANIC TUFF, 3ANDY
338 MM (SURESCREEN ) 130 PUMICEQUS |
7 T0OTT M 138 M, CLAYEY e
92 TO 94 M )
101 TO 108 M
113 10 115 M VOLCANIC ASH , TUFFACEOUE
121 To (23 M a5 _Qﬂ
129 TO 13t M
138 TO 140 M » VOLCANIC TUFF, $AHDY
250 MM { SLOTTED PIPE) VOLCAMIC A2 ,TUFFACEOUS
145 TO 192 M 74 ) e e
e 1 TFUMICE ]
WATER QUALITY DATA: 64 _VOLCANIC TURY. BANOY .
CLAY
::2 VOLCANIC TUFF
‘196
200 VOLCANIC  ASH
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IN PUMP DISCHARGE HEAD OR SURFAGE PLATE -
CASINGE HARNGER . |y wooeeen )
e
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[ 2
v
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15 M MINiMUSM DEPTH - —..

STEEL PUMP HOUSING CASING  pe

300 MM DIAMETER

25 M TO I100M L ONG—-~--- ,,___*}r;
P o
2
>
3

REDUCING CONE e e

GE O O8 M LRAVEL THLL PIPE

STEEL SURFACE CASING-
50C ¥M DIAMETERS

GROUT SEAL

GRAVEL PACK

CENTRALLIZERS —— —~

. STEEL BLANK CASING-
17777200 MM DIAMETER

--—200 MM DIAMETER 15 MM SLOT
CONTINUOUS WIRE WRAPPED
CORROSION RESISTANT STEEL SCREEN
FLACED OPPOSITE PERMEABLE ZONES.

APPROXIMATE 200 M -——_

STEEL BLANK CASING (2M MINIMUM
LENGTH)

PILOT HOLE
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GENERAL CONSTRUCTICH LUGGESTICNS
Gravel Tacked Well ~ Howary Drilled

1. Drill eversized lLole to 15-meler winimuam dopth (more
if conditions roguire), set =0d groui 500 sum surface
casiinge

suriccag casing

2 DIrall small Jdiancier c
area where saline

to 200 or 360 netlers
groundwator at capth

3. Run electric log.

4. DLxamine samples and electric log to locate suitable
parmeable sources. Abandon site if sufficient permeable
material 18 net 'ound.

-

%» Ream pilect hole diameter to largest diameter that can te
drilled ingide the surface cusing to a depth aboul 5 meters
helow the lowesl permeable zono,.

6. Install strins of cesing and screen with screen opposite

2 -
all permeable sones. Punp Liousing casing to be 25-meter
minimum length, maximum length dependent on depth of up-
per screcned zone and anticipated maxisum water levels
during life of well.

7+ Flace gravel of proper size and gradation.

8., Clean and develop well thoroughly.

9, Test well,

10. Design pumpe.

11, Construet well head lacilities.

12. Install rumpe
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CHAFTER VIY1 ANALYSTS AWD EVALUAPION OF fITERITATIVES

This chapter identifies and evilustes the altsrnatives available

for sourea 1@ wiopment +razﬁzjsmisu- trﬁuumehu, atorage angd distri-
bution sysianm id(ii:l}"ne Faber congervation agd zugmantation
alternztivesn ars oleo dlaocunred,

Be wAPER SUPPLY S0ULHCH ALTBIWNATIVES

™ve pouvess ccv‘ﬁ possibly supply ths roquirements for water of
ree rurface wWelsr wsouross - Laguna de Bay, San Cristobsl

River and the Sau J uan Hivsr; Bukal Spring, the prosent CAL-HD sources
and ground water throu ;h Hells. Thess will be discussed separately

nereafltar,

uarraca Watur

lLeguna de Bny, the eastorn boundary of Calamba, is a very largs
bedy «I fre:xh water which has been considered as » water sourcs for
Matrepolites ¥anila. The water sample collected on 1 September 1976
wag of maltinfactory chemical quality. lowever, this large lake is at
times somewha!l zaline due to backflow from Manila Baye. The natiensal
government iy currenily designing contrel works ai the lake outlet
which will prevent this salinlty. BDeaidas salinity, the lake is owr-
rantly subjsot t¢ pelillubtion from industries on its shores, Tha
Lagunc iske Dsvalopmeunt Autherity is plaenning meazures to control
thie pollution; but thse tull bonefits from such sn industrial pollution
abatemert program will probanly nai ns raalized lumediately. The lake
1a ailuoe subjeot o hleoma of algas which may at timoe prcduce taste
and ¢dor probless in the watur,

Lagune de Hay wator would, therefore, have te be given complets
treateent, lacluding ciagulstion, cedinentation, filtration, and
chlorination, 11 would somstimer renuirn special treatment for taste
and s bafors 1t oould be supplisd to CAL~WD. The CAL-WD, the
Lagunu Leks Devalopment Anthoarity ov the National Pollution Control
Comniseion would have to monitor tie industrial-waste pellution of
the lzks to plen proveniive ircasuross or additional treatmsnt by CAL-HD.

Bath the San Junn and San Crisicbsal Riveras are flashy sireams
which bLaccms wvery tnwrbld and muddy after rainse Water from either of
thesa rivers would als» mead complate tresatment befors it oould be
used by CAl-¥D, Much of the dry zeason flow of both these rivers is
used fox irrigation, and use by CAL-WD would involve conflict with
exigting irrigation righta, At prssent, the NIA is planning a dam
and additional develspment of the San Juan River for irrigation.

VIII~=1
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Spring Hater

Bukal Spring has satisfactory chemical and physical quality;
however, its baoteriologiocal quality can be improved by simple chlosi-
nations The lowast recorded flew of this spring is over four times
the prediocted need for water of CAl~WD in the year 2000, Bukal Spring
would thereforse be a snatisfactory source of water for CAL~MWD.

Groundwater Hells

Since 1952, CAL~-WD has obtained part of its water supply from
the "Crossing" well. This water is also of satisfactory physical and
chemical quality, and will meet baoteriological standsrds as pumped
from the ground. Although this well is of modsrate capacity (higher
capucity wells of modern design may be expected), and has been in
operation for over 25 years, a groundwater investigation and test
pumping program would still be necessary before CAL-WD could be osrtain
of obtaining its long-range water requirements from wells,

Source Evaluation

As Bukal Spring is a satisfactory and reliable source and large
enough to supply CAL-WD throughout the design period, other sources
should be used only if they have advantages over Bukal Spring. The
three potential surface water souroces (Laguna de Bay, San Juan and
San Cristobal Rivers) do not have any advantage over Bukal Spring.
These sources would require complete treatment which 1s expensive and
complicated, whereas Bukal does not require any treatment ether than
simple chlorination. The point of supply of all three sources would
be somewhat farther away from the city than that of Bukal; hence, a
surface water supply would require longer transmission lines.
Diversion or inlet structures would be considerably more expensiva
for the surface sourcses than the spring intake for Bukal,

Powar oosts for pumpins Laguna de Bay water would be equal to or
greater than that of Bukal Springe. Although it mey be theoretically
possible to obtain water from the surface streams at such an eleva-
tion thot would make pumping unnecessary, possible dam sites are not
readlly apparent., Dams are, of course, relatively very costly.
Water rights conflicts would be anticipated with ourrent irrigational
uge of the surface streams, Industrial wastes and algae problems

in Laguna de Bay are expected to continue in the future, For these
reasons, the CAL-WD should therefore use Bukal Spring as a source of
water over any of the three surface sources examined.

VIII=2



Groundwater wells may, however, alge be satisfaciory ag sources
of waiar for CAL-¥D, A oomparativs analysis of the coste of supply-
ing watsr to VALKD sither from Lukal Spring or from welle was
therefore rade., The results sre shown in Tables VIII--i aud VIII-<,
The supply from wells appears to be less costly by 1.4 million pesos,
in 1978 presont worth coots, over supply from Bukal Spring. This
difference reprossnts about 8§ to 10 percent of the overall pressnt
worth project sosts through the year 2000, Since the acouracy of
tha cost estimating data and the preliminary design basis is consi-
dered to ba in order of =15 percent, these two alternatives are
bagically equsle. In calculating vhese comparative cests, it was
assumed that the immodiate improvement program would be implemented
by 1980 since CAL-WD nesds these new facilities critically.

The facilities proposed in the immediate improvement pro-
gram do not create a Y%las in the choice between springs
and wells,

The choles of long-term source appears to ts, therefore, betwean
Bukal Spring and deep wells in the service arsa. 48 mentioned
earlisr, cost considerations alone de no! seem to favor one source
over the other., Further analysis bassd on non~quantifiable or non-
economic factors was therefore made and disoussed as follows under
four major headings:

1. Health/Environmental Considerations - Factors such as
susceptibility to contamination (total and localized)
and effect on the system when disinfectants are unavail-
able,favor the deep well over the spring. The intake
portion of Bukal can potentially be contaminated; in
the event that localized contamination occurs, the well
alternative is more flexible in the sense that the
contamination may be prevented from spreading to the
entire system or polluting the entire water source.

2., Technical Consoiderations - If the CAL-WD were supplied
primarily from wells located at sites closest to the
demand centers, the distribution system would operate
at better pressures under conditions of stress such as
during & fire. This advantage will, in all probabi-
1ity, not cccur often. On the other hand, it will
be more complicated to operate several wells rather
than a single pump station., Certain wells must be
turned on as they are needed, and turned off as den. ad
diminishes. More operational decisions must be made,
more stulff employed and more pumpsets kept in operation
if the supply were from wells,
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TABLE VITi-1

COMPARATIVE COST OF ADDITIONAL SUPPLY FRON BUKAL SPRING

Conatruction
Yeox Coet 1978 Present
Consgtructad Itom Compirmcted P x 1000 HWorth Cost
1982 Funpic: Stasion 910 571
1981 Addiiiornl Piping 951 632
1986 Additlonal Piaing 2,561 882
1987 Puaping Station ddditions 1,120 7l
1993 Pumping Station Additions 1,310 169
1997 Replace ifschinery 400 20
1978-2009 Operation end ¥aintenance 1,710
Total 1978 P.V. Cosot P4,355 x 1000

Al

&=

fIIT~2

TAal

COMPARATIVE COL CF ADDITIGNAL SUPFLY FROM DEEP WELLS

Canstruction
Tear Cost 1978 Presant
Constructed Item Construcggg * x 1000 Worth Cost
1982 Well and Pump Housa 485 304
1986 Hell and Pump Housa 485 184
1990 Well and Pump House 485 104
1993 Well and Pump House 485 63
1996 Holl and Pump House 485 31
1996 Additional Piping 174 9
1997 Well and Pump House 485 14
1998 Replace Punps and Motor 80 4
1978-2000 Opsraiican and Maintenance 24217
Total 1978 P.H. Cost $2,926 x 1000

Hotea:

ls  Thie comparisch assumes a common program for immediate
improvement,

2« The immediate improvemont program, storage and all other
alements comaon to both altearnatives have been omitted
from the 2omparison.

3¢ Tt is alro assumed that #3118 will bs loocated conveniently
at points of maxirim demand,

4o Above cosly Snolude the rerulta of distribution system

alternatives (refer to Section 1, hereafter),
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4o

Water from Bukel Spring is quite certain in guantity
and in quality, at present and in the foreseeable futura,
Adsquate water is considered probably available from wells
though produaction capacity froz the undsrground aguifer
would need testing and verification. 4 comprehensive
groundwater investigation would be required (at z cost
close to P1.0 million) over a two-year period to ascertsin
the groundwater potential in Calamba. If groundwater is
available, it could conceivably be depletad later,
especially 1f other large welle are drillad into the mame
aquifer by other private firms or competing irrigation
interests, .

Socio=Political Factors « Although Calamba has been using
the spring and & deep Well as their main sources of supply,
the continued utilization of the spring is believed to be
more acceptable to the people rather than adding new wells
to serve the community. Moreover, the deep well achems
could have future conflicts concerning water rights with
irrigation interests.

Resouroe Conservation Factors - Power and land that would
otherwise be utilized in the deep well scheme, could be
utilized elsewhere with the use of Bukal Spring. A
poasibility exists for a nearby water district (such as
Los Bafios) to share sources with Calambas. If Bukal Spring
becomes an economic alternative for a nearby water
district then boih distriots may share common source
facilitiess The conservation of skilled labor, which is
an advantage for Bukal Spring, will be offset by the
generation of employment opportunities by the deep well
source,

The table below shows the summary comparison of the two
alternative sources considering the non-economic parameters,.

Faotor Bukal Spring Desp Wells
Health/Environmental has ths advantage
Technical has ths advantage
Soocio=Political has the advantage

Resource Conservation has the advantage

Based on *tue above, it is recommended that Bukal Spring be adopted
as the long-term source for the CAIL~WD,
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Tabla VIXI-) shows a gquantitative oomparison of the alisr—
native soweons ueing the non-scounomio parametera. The greater
poicts wre aegignad to the alternative source where the benefits
derived would be naximu. The altavnative souroe with the most
mwrbar of points is congidered tho "hest' alternative. As Table
VITY~3 ahews; Lhe best alternative source for Calamba is the

b 0} <. “ a1 g
HUWILL SPY NG,

2
»

Co  TREATHENT ALTERNATIVE

Water from Bukal Spring and wells within the service area has
satrgfactory cuality,requiring no treatment for removal of che-
gleal or phyesical constituents. [lowever, to preserve its potam
hility within vhe distribution system, chlorine application at
auitable voints of the system would be required. A residual
chlorine concs vtration of 0.2 mg/1 would provide adequate protect~
107 againet potuntial centamination in the distribution system.

D.  DISTRIBUTION ALTERNATIVES

This section presentz the distribution alternatives oconsi-—
dared Por the CAL-WD. The recommended improvement pregram for the
the water gystem ia dicussed in Chapter IXe

e long«term source of water could not be selected for the
CAL~WD withoui the results of the preliminary analysis of the
distribution uystem. The digtribution sysiem for the two desi-~
rable pource alternatives -~ Bukal Spring and deepwells — has been
analyzed and the cesi difference is included in the source
alternative analvaiz in Section B of this chapter.

Tie components of a water distribution system and some of the
allarnatives in planvning a system are discussed in Appendix K.
The dasign criteria for the distribution system are given in
Apoendix ¥, fAppendices I and K were largely developed for the
Firet Ten Provinciel Urban Areas and are applicable to moderate-
pize communities., The Second Ten Provincial Urban Areag are
genarally much omaller and the parumeters presented in Appendices
f oand ¥ omaet be appliied with discretion.

Particulor attention has been given to the requirements of
fiva fiow in the CAL-WD. In general, fire flow is applied at
variong locaiions in a system coincidentally with maximum-day
domends, zud the pipclinen are sized to convey the required flow
at apecitisd head lesses. In large communities, the total peak-
honr Flew 3o gresier then the maximwm~day flow plus fire flow and
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Rop=Fconomic Parameters

neuth/anvxromntn
Probability of surfooe U'Aor
*  (spring) contaxinstion
be &vailadility of disinfectaxts
Ce Probability of salinisatica
of groundwater

Teohnioal

a. BReliability (certainty) ef
SOuroe

be Siaplicity af operation end
maintenance

Soocio~Folitical Acceptability

8. Potential Airrigation oconfliot
on watsr rights

b. Pablio attitndie about a
traditional source

Resource Conssrvation

a. Economy-of-scale (sharing
souroes)

b. Pove> conssrvation

oe Land use conservation

d. Skillad labor conservmtien

Grsnd Tetal

TABIE YII 3

CONPARISON OP ALTERNATIVE SOURCES JY NOB~ECONDMIC PARANETERS

Peints fer
Alternative Seurce
Ass d Fointe Bukal Deep
Sub~Total Distridbution Spring Wells
30
12 8 12
6 4 6
12 12 8
26
18 18 16
8 8 4
20
10 10 8
10 10 10
24
4 4 0
8 8 . 6
6 6 4
6 6. 3
100 100 o4 L

Resxrks

m intake portion ef Bukal Spring can potantially de ocontamirited; deep wells are
safer.

In ths event of chlorinse shortage, deep well r.ter wounld be preferahle,

Bukxal Spring usage will not lead to groundwater salinization, unlike deep wells,

Bukal S
oertain).
The Bukal Spring systea will require only ons prxp station, whareas the deep well
schene will have several punps,

is a reliadle source. Deep well water needs further siudies (pey not te

e

The deep well scheme oonld have futrre oconflicts on water rights r!.th irrigation
intarests.

Bukal Spring as a traditional vource will be more acceptable to the oitireary.

The Bukal Spring is a potential source for <he Los Safics WD, Sharing couroe “scily
ties ir an advantage. : :

Bukal Spring has an advantage over desp wells,

Bukal Spring has an adviatage over deep wells.

Bukal Spring has an advantage over desp wells,
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therefare relativaiy miner adjustments are reguired in the pipe
syetem to provide fire flovt. In the gmallsr communities, especially
small berrles come distunce [rom the poblaciom, the fire flow alone
cat bs in the srder of 3 to 5 tiscos tha total paakebonr demsnde

Providing adequate fire 1oy to aress whers the fire vlow mey
be far grsater thsn the ultimate peak demand is rarely justiified
ecuonomicallys but, :s a general iule, sgome fire protection should
be provided, Tncilucded in thie study is information on the available
fire flow at waricus locations where the gystem has been designed
for conditions other than fire flow,

The flowg used for dssign of the various oomponente of the
distrivution systam are based on the water demand prejeotions given
in Chapter VI,

Pregaure Zones

Tha ground elevation within the future service area of the
CAL~4D through the vear 2000 renges from a low of 8 msters in Barrio
Pangol to a high of 75 meters in Larrio Reale. Tha larger porvion
of the service araz, including the pebiacicn is situated at an
elevation of 13-meiorsc The system can bs operated adequately at
& HGL of %0 moters; thersfore, only a single pressure zone has been
considared for tho CAL-WD, The mingle pressure zone is adequate
whether the spring or deepwslls ure selected as the water souroce,

Source /Distributicn Analysis

The analysis of various source alierratives generally does not
require complete analysis of the alternative distributien systems,
Simplifying assumptions can be mads so that a complete distribution
analysis is not required. Howevar, the source analysis for CAL-WD
required & complete analysis of the distribution system because the
different alternative sources significantly affected the configurae~
tion of the distribution systems,

With Bukal Spring as the source, large transmission mains from
the source to the poblacion would be required for the distribution
system. The distribution system pipelines for the deep Well source
would be generally smaller since the pource would be located closer
to the demand centers. Table VIII-4 presents the cost comparison
of the disiributicn systems for both source locations. The
difference of P3,35 milllon in the costs of the distribution systems
was uged in Section B of thim chapter to analyze which source would
be most cost efrective.
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TABLE VIII-4

COMPARISON OF COS'I‘Sy FOR ALTERNATIVE TRANSMISSION
AND DISTRIBUTION SYSTEMS FOR CAL~WD

Year Pipelines Constructed Deep Wells Bukal Spring
1981 r1,790,000 r2,750,000
1986 4,130,000 6,690,000
1996 550,000 '}80,000
P6,470,000 . »9,820,000

Bukal Spring was recommended in Section B of this chapter
as the long-~term source for CAL=WD. All further disocussions in
this chapter are based on using the Bukal Spring as the long-term
80UXrQo,

Storage Facilities

Distribution storage tanks provide water to meet demand
fluctuations during peak hour, fire flow and emergency oonditions
as disoussed in Appendix F,

When the supply rate from the source equals maximum-day demand,
the usual storage volume required is 15 to 20 percent of maxinun=-day
demand, However, it is not always cost-effective to provide that
amount of storage because there are some instances where previding
additional supply capacity is less costly. An example would be fer
flat areas where the primary means of providing storage is by
elevated storage tanks. This type of storage tank is very costly
since it must be designed to withstand seiemic loadings, Henoce,it
may be less expensive to provide additional supply ocapacity. A ourve
used in estimating storage volume required for various source supply
rates 18 disoussed and presented in Methodology Memorandum No. 5.

In Calamba, locations for ground storage are available either
at the present site or at Lecheria Hill, which is nearer the center
of demand. The souroce at Bukal Spring is adequate even bayond
2000; therefore, it will be considered as the source if the storage
were at either location.

l/Coats are based on 1978 prices. These are not "present
worth" costs. Present worth costs are presented in Seotion B,
Tables VIII-1 and VIII-2.
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Three alternatives have been investigated for the location
of distribution astorage. Alternative 1 assumes that CAL~WD
would continue to use the present tank site for all future storage.
The transmission main for Alternative 1 would be sized to convey
peak-hour flows from the tank site to the poblaocion.

Alternative 2 assumes that storage would be congtructed at
lecheria Hille The advantage of this alternative is that the
transmission main sizes are reduced, The transmission
main from Bukal Spring to Lecheria Hill would be degigned for
maximum-day flow. Only that portion of the transmission main from
lecheria Hill to the poblacion would be degigned for peak-hour
flow.

Alternative 3 assumes utilization of the existing storage
facilities as long as possible, thereafter abandoning them and ocon-
struocting a new distribution storage tank on Lecheria Hill,

Two situations were investigated for Alternatives 1 and 2 =
one using thq maximum amount of storage to minimize pipeline
construction, and the other using a minimum amount of storage.

Table VIII-5 presents the cost analysis of the three distribution
storage alternatives. Costs common to these alternatives are not
included in the analysis. Table VIII-6 is a list of faoilities
considered in the ocost analysis.

The present worth cost analysis does not include a oost for
abandoning the existing storage tank for any of the slternatives.
Acoording to the guidelines for present worth analysis, the use-
ful 1life of a storage tank is 50 years and the pregent tank is
already over 50 years old., Practically speaking, the existing
tank is reagonably useful and still has remaining economioc value
as a storage tank.

The preaent worth cost difference betwoen Alternative J and
the minimum storage situation for Alternative 1 is about #350,000.
If the value of the existing tank is assumed equal to the new
cost of a 380-oum tank, then the present worth of the salvage
value of the tank to be abandoned in 1990 in Alternative 3 would
reducs the cost difference to less than £100,000, which is within
the range of ocoet estimating BO0CUracYy.

Alternative 3 is the most coast-effective for construction

of the storage and transmission fecilities. A complete description
of the recommended facilities is included in Chapter IX.
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TABLE VIII-5

FRESENT WORTH COST ANALYSIS OF g/
DISTRIBUPION STORAGE ALTERNATIVES

Prasent Worth Costa

(* x 1,000)
Alternative 1
Maximuwm Storage at Present Site:
Supply P1,696
Transmigsion mains 1,350
Sterage tanks 566
Additicnal power costs -
?3,612
Minimum Storage at Progent Site:
Supply r2,125
Transmission mains 1,335
Storage tanks 33
Additional power coets ~-
$3,493
Alternative 2
Maximum Storage at Lecheria Hill:
Supply *1,696
Transmission mains 978
Storage tanks 692
Additional power ocosts __1e8
£3,554
Minimum Storage at Lecheria Hill:
Supply r2,125
Transmission mains 1,337
Storage tanks 160
Additional power costs 188
' *3,810
Alternative 3
Storage at present site to 1990 then
Constructing Storage at Lecheria Hills
Supply 1,721
Transmisaion mains 1,015 )
Storage tanks 303
Additional power costs 99
r3,138

g~/Seua Table VIII-5a for facilities considered in the analysis.
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TABLE VIII-§

FACILITIES CONSIDERED IN DISTRIBUTION STORAGE ANALYSIS

Supply Facilities Transmission Mains Storage Tanks
Capacity Year Size Length Year Size Year
(cumd) Installed (mm) (m) Canstructed (cum) Constructed
Alternative 1
Maxismm Sterage 3,270 1982 600 1,460 1982 700 1982
(at present site) 3,270 1985 400 750 1982 500 1985
4,090 1989 250 650 1994 500 1989
5,460 1994 700 1994
Minimum Storage 6,550 1982 600 1,460 1982 500 1594
(at present site) 4,910 1985 400 650 1982
6,550 1989 300 100 1982
8,180 1994 250 650 1994
Alternative 2
Maximum Storage 3,270 1982 400 1,460 1982 1,000 1982
(at Lecheria Hil1) 3,270 1985 300 7 1982 500 1985
4,09C 1989 250 1,460 1954 500 1989
5,460 1994 700 1994
Minimum Storage 6,550 1982 600 1,460 1982 300 1982
(at Lecheria Hill) 4,910 1985 400 650 1982 200 1989
6,550 1989 250 140 1982
8,180 1994 250 650 1994
Alternative 3
Minimum Storage at 6,550 1982 450 1,460 1982 2,000 1989
present site t0 1990 4,910 1985 350 650 1982 700 1994
then Maximum Storage 4,910 1994 300 140 1989

at lecheria Hill
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Alternative 3 has been selecied nol only becauss of the
potential cosi savings but alss because of its taechnical advan—~
tages. If the storage tank is located al Lechuria Hill by the
ysar 2000, il would be possible te supply even ihe most distant
barrios in the service area witir full fire protection. 'The
entire service area in general would also have higher averayge
preesuren since tho tank is closer to the center of domand.

Tranamission Main

The basic transmission alternatives are cleovely related to
gtorage location and the supply versus storage snalysis presented
in the preceding section., The recommended tranamission main
which is bused on the storage analysis is described in Chapter IX.

The proposed transmission main will b2 constiructed along the
existing and propcucd street right-of-way to minimize land cost
anuc also to utilize the tramsmission main as a distribution main.
The existing transmission main is assumed to bs abandoned in the
1990 and 2000 analyses because of iis age. However, the district
could continue to use the main as long as it remains operative.

Distribution System

The analysis for the distribution system of CAL~WD generally
followed the guidelines giver. in Appendices F and X. Unlike the
First Ten Areas Feasibility Studies, computer analysie for the
Seoond Ten Provincial Urban Areas considered pipelines amaller
than 200 mm in diameter. Calamba has many pipelines smaller than
200 mm even in the year 2000,

Alignments for the distribution pipelines would follow exist~
ing roadways, to minimize land coust and to locate them as close
as poesible to areas of demand. These would be looped to avoid
dead~ends.

No alteruatives in the analysis of the distribution system
were consider»d eince the source of supply is in one location and
different storage locations only alfect the transmission main
sizing and location. Several altsrnative analyses in connection
with fire protection were made and are discussed in the succeeding
section.

¥ire Protection

The distribution system analysis for Calamba included the
investigation of available fire protection in the service area for
aach design period. Fire flow requirements for two types of area=
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commercial, industrial or high-value residential, and single~
family residential areas - are 20 lps and 10 lpz at two adjacent
hydrants, respsctively, as outlined in Appendix K. Available

fire flows for areas where full fire protecticon is not satisfied
are presented in this seotion as a percentage of these requirements
far fire protection. Figure VIII-1 shows the erxtent of the fire
gsrvics arsas in Calamba for the ysar 2000 service area.

At present, thare is no fire proteotion in most parts of
Calamba. The hydraulic field survey data indicate that pressures
throughout the systom, except along the transmission line, are
very low cr zero in some parts of the town. For an area to have
full fire -rotection, there must bs adequate prossure in all pips-
lines throughout the day.

In the immediste improvement program, full fire protection
in the asrvice area is not provided due to cost consideratione.
However, partial fire protection would be providsd by thu addi-
tional recommended improverente in the distribution system. Avail-
able fire flow at remote ureas of the service area, Barrios Linga
and Real, would bs about 50 to 60 percent of the required flow for
full fire proteotion. The existing fire hydrants would have to
be repaired to obtain fire flow by 1980.

Full fire protection ie not a design target for the 1990 distribu=
tion system. Howevar, since by 1990 all existing pipelines would
have been replaocsd, availuble fire flow in almost all areas, except
at extrame limits of Barrios Real and Mayapa, is more than the
specified requirement for fire protection. Barrio Mayapa and the
oxtreme limits of Barrio Real would have an available flow of 50 and
70 percent, respectively, of required flow for full fire protectien,

The proposed system for year 2000 would provide full fire pro-
teotion in all parts of the city except Barrio Sucol and the extreme
limits of Barrio Real where fire flow alone is 5 to 8 times the pesak-
hour flow. Partial fire protection equal to 20 and 30 percent,
reapactively, of the required fire flow for those barrios would be
provided. Additional costs of providing full fire protection in these
areas are pregented on Teble VIII-],

Syatem Operation

This seoction inoludes various operational aspeots of the
alternative distribution systems.
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TABLE VIII-]

ADDITIONAL PIPELINE COSTS IN 2000

Size for Partial Size for Full
Length Protection Protaction Additional Cost
(m) (mm ) (mm) (r)
2,150 150 200 P 129,000
2,000 100 200 290,000
Sub=total 419,000
Contingencies (15%) 63,000
482,000
Engineering (107) 48,000
Total Cost ) * 530,000

The CAL-WD water supply system is a relatively simple syaten
to operate, considering that it would have only a single souroe,
Bucal Spring, for 1990 and 2000. Irom the present until the
early 1980's, the existing well pumping station in Barrio
Real would continue to be part of the CAL-WD system. The only
operational consideration of the system is to meet the varying
demands in the service area. The system operator would be res-
ponsible for deciding the number of pumps to be operated during
any given period of the day.

Computer analysis of the 1980 system conditions was conducted %o
determine the effect if the Crossing well pumping station
becomes inoperative. The analysis indicated that undar thie ocon-
dition, the distribution system could meet average-day and
maximum-day demands with adequate pressures throughout the service
area.

Internal Network

A general but complete discussion of the internal network for
distribution aystems is included in Appendix K. 'The small size of
the CAL-WD aoes not affect the application of the recommendations
contained in Appendix K since these are the minimum pipeline aizes
recommended for any municipality.
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E. ALTERNATIVES FOR WATER
CONSERVATION AND AUGMENTATION

In arsas where water is & scarce resource, there are several
alternative methods of conserving water. These alternatives
depeand on sophisticated technology in the cass of water reuse
and desalting or on governmental policy in the case of land
management. Appendix M, Volume II is a discussion of these con-
servation and augmentation alternatives.
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CHAPTER IX DESCRIPTION AND COST OF THE RECOMMENDED PLAN
A. GENERAL

This chapter describes the immediate improvement program, and
the first and second stages of the long-term construction program.
In addition, the caplital and operation and naintenance costs of the
recommended program, concepts concerning sewerage and drainage,
comments regarding the management of water resources and a state—
ment regarding the environmental impact of this projeot ars inoluded.
Appendices F, G, N and O, Volume II, contain discussions of Design
Criteria, Basis of Cost Estimates, Construction Methods and Materials,
and Outline Specifications, respectively. The recommended conatruo-
tion program oconeists of the following five implementation stepst

1« Immediate Improvement Program (1978-79)

2. Stage I Phase A of the Long~Term Construction Program
(1980-85)

3« Stage I Phase B of the Long-Term Construction Program
(1986-90)

4. Stage II Phase A of the Long-Term Construction Program
(1991-95) '

5« Stege II Fhase B of the Long-Term Conestruction Program
(1996-2000)

Souroce

The present source of water supply to CAL-WD is the Bukal
Spring, approximately 3 km south of the Calamba Poblacion and the
Crossing well near the poblacion. Bukal Spring serves the ocommmu-
nity via an existing pipeline oonsisting of 200 and 150-mm dia~
meter pipes. The total measured discharge of Bukal Spring is about
96,000 cumd, with approximately 1,500 cumd flowing into the CAL~WD
system, while the Crossing well currently discharges about 1,500 cumd.
The spring will be utilized as a water supply source for the water
district ard will be adequate to provide projeoted maximum~day demand
well past the year 2000, at which time maximum-day demand is expected
to be about 19,420 ocumd.

St orage

CAL-WD currently utilizes an existing 380 ocum ground-level
covered concrete storage tank located 150 meters southwest of the
Bukal pump station. The storage tank was constructed in 1926. It
is recommended that the existing storage tank be retained in service
until 1991. At that time the existing tank will be abandoned and a
2,000 cum ground-level reinforoed oonorete storage tank will be oon-
structed on Lacheria Hill. This will provide adequate storage to
meet system demand until 1995 at which time an additional 700cum of
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storage will be constiucted at the same location to mset year
2000 requirements.

PTrensmission-Distiribution Syatem

The existing transmission conduit from Bukal Spring to Calamba
Poblacion consiasts of 1.6 km of 200 mm and 1.3 km of 150-mm pipe-
line. During the immediate improvement program a poriion of the
existing 150-mm pipeline near the poblacion will be abandoned; a
portion of the existing 150-mm pipeline near Lecheria Hill will be
replaced; and the 200-mm section from Lecheria Hill to Bukal Spring
will be retained.

During Phase I-A the existing transmission pipeline route will
be abandoned. The transmission pipeline to be installed during this
phase will follow the alignment of the Los Bajfios Road from Bukal
Spring to the Ramon Santos Street intersection, subsequently follow-
ing Ramon Santos Street to the poblaoion.

Subsequent additions or reinforoements to the transmission sys-
tem will be along Ramon Santos Street or along the Manila Road.

The system of existing distribution pipelines will be replaced
by 1990. In addition, barrios Mayapa, P. Rizal and Sampiruhan will
receive service from distribution system extensions between 1980 and
1990. Similarly, barrios Looc, Sucol, San Cristobal and Pringza will
receive service between 1990 and 2000. Approximately 27.2 km of
100 to 450-mm diameter pipelines will be installed before 1390, with
an additional 11.9 km to be installed between 1990 and 2000, These
pipelines do not include internal network pipelines which will be
constructed throughout the entire program.

All distribution and other recommended facilities are shown in
Figure IX-1 (appended).

Administrative and Other Service Facilities

In addition to the source and distribution faoilities required
for the production and transportation of water to consumers, it will
be necessary to provide other facilities to improve administrative,
operation, maintenance and quality control capability within the water
distriot. The operational capabilities of the CAL-WD will be sig-
nifiocantly increased by the construction of a new administration
building and plumbing shop during Phase I-A. These facilities will
be provided with furniture, applianoces, equipment and tools required
to efficiently handle the administrative and technical aspects of &
new and rapidly expanding organization. It has been agsumed that
an arrangement will be made to meet the water meter repair and labo~
ratory requirements of CAL-WD by sharing the relatively larger faoi-
lities of other nearby water districts, such as 3an Pablo or Lipa City.

IX-2



Desizm Consldarationa

The reccmmended program of pipe construotion desoribed in
this chapter refleot: the resultc of successive computer analyses
of the CAL~WD distribution system. The general design criteries
and methods of analysis are discussed in Appendix K of Volume II
and Chapter XII of the Hethodology Manual, respesctively.

The mathod of melecting plvelins sizes conasists of analyzing
sach pipe under the anticipated Mmture hydraulic conditiona. Sinoce
each computer analyeis is critienl to & diff'eront series of pipes,
there is no single program resuii that can he included herein as
a "design run",

The computer printouti: for ths peek-hour and minirum-hour con—
ditions are included in Annex IX¥-C =8 representative of the worst
conditions for pipe design. The peak-hour condition ocan, in
general, be considered as ithe "dosign run" for the majority of
pipes. However, certain variations in operational modes can be more
oriticel for some pipslines,.

During the design of the recommended facilities, it is impera-
tive that the design engineer re~-run the computer program to deter-
mine the critical conditions for sach pipeline to be designed. It
i@ also important te revise the program during each design phase
to tske into account the ectual system conditions at that time. It
is recommended that a new series of hydraulic studies be conducted
on the distribution system after some improvements have heen ocom-
pleted and the systom operates with adequate pressures 24 hours a
dey. The results of the additional studies can be incorporated into
any future designs. Additional considerations to update this report
are disoussed in Appendix Q, Volume II.

In some oases facilitiss included in the last phases of con~
struction are only designed for a short term, to the year 2000,
These facilitios are included in the ocost analyses of this astudy to
determine the economic impact on the overall program. However, from
a technical point of view, they may not be the most praotical or
economical facilities to construct. During the design of the last
pharea of the construction program, the design engineers should study
alternatives beyond the year 2000 and design facilities accordingly.

B. IMMEDIATE TMPROVEMENT TPROGRAM

While the findings and recowmendations of this report are
being reviewed, pencing their approval by the CAL-WD, LWUA and finan~
cial agencies, certain steps may be taken to facilitate immediate
improvements in the CAlL—WD water supply system. These "high-impact"
improvements will provide improved service to existing consumers and
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additionrl aervice to o Jimited number of new conneotions to the
system, hefore implemantation of the initial phese of the long-
torm conatruction program.

As discu.sed in Chapter IV, the existing system has many
deficisencies and eome corrschive msagure? 2re recommended in the
immediate improvemant program,

The immediate improvement program will improve and increase
water eupply service primarily ly ths addition of souroces, trans.
mizsion &nd distribution facilities. The program will consist of
the following:

1. The provision of additional pumping equipmen’, at the Bukal
pump stetion,

2. The instellstion of about 9465 km of trsnsmission and
distribution mains with diemetiers renging from 100 to
350 wm,

3. The initiation of an extevaive leakage detection survey
and reopair progran,

4. The addition of full-time reliable aisinfection facilities
at the Crosaing well t¢ provide an initizl concentretion
of 2.0 mg/l ot chlorine in nearky distribution pipes.

5¢ The addition of 824 servics conmections within the service
area, as well as provision of moters for 1,098 existing
Bervice oconnections, and major repairs to about 30 percent
of existing service oconneotions,

6. The provision of office equipment and plumbing tools and
other appurtenant equipment to upgrade the water distriot's
operational capabilities.

T« New distribution pipelines will be insetalled as shown in
Figures I¥~-2 and IX-6 and listed in Table IX-1.

8« Repeirs will be mads to ihs existing 380 cum reinforced
concrote storage tank located in Barrio Bukal,

Additional souroce facilities will be provided at the existing
Bukal Spring pump station and the Crossing well. A new pump set
will be instailed in the existing Bukal pump station to provide suf-
ficient additional pumping oapacity (2,800 cumd) to meet expected
peak hour demand in 1982 (5,800 cumd), In addition, chlorination
facilities will be provided at the Crossing well.

The pipelines raocommended for construction during the immediate

improvement program consiet of 9.65 km of 100 to 350-mm pipes. This
includes replacement of 770 meters of existing transmission main east
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Pipe

¥umber

e s it oo

109
103

104
131

132
133
134
136

TABLE I¥~1

DISTRIGBUTICH TIPHLINES

INMEDIATE IFPROVEMENT TROGRAM

Lca?}ion/ﬁcscription

Ramen Sontos Jhe — Lecheria Rood
to Flameaui dubhdivivicen

Nwion 't, ~ Lecheria Road
to oy d\dl‘.’kkll“

Niwon - Lacheria Road

to Linsigqul suhdivision

Hamon wantos St -~ Lecheria Road

bo Blavequl Subdivicion

deuth of Wlazegii dsubdivision

Lxiating Bukal Fipeline from
Liechoeria Road

Lecheria Hoad

Lopez Jaena St. - P, Purgos St. to
wouth of Llazequi Subdivision

Lopez Juena St. ~ I Burros 5te to
Soutn of Blazequi Subdivision

Lopez Jfacna Si. - FP. Burgos St. to
dcth of alaZﬁQUi Subdivision

Lopez Jue:ﬂ 5t - U Burgos St. to
south of Blazequi Subdivision

Ramon Santos S5t. - Lecheria Road to
flazequi Subdivision

hical Sprains to Bo. Pansol

Ri 11/Uur 08 Inlersection to
Tow Linga

Lupez Jaena St. to Mabini St.
sonth of Gen. Lim St

Lopes Jaena St. to Mahini St.
south of Gen, Lim 34.

Mabini Gt, near rublic Market

Cailles 5t, 3onuih of Fo Durgos Ste

Lopes Jaena St. — P. Bursgoes 5t,.
to Je T'o Rizal St.

bel Pilar S5te - J, Do Rizal St.
to Wlepalio Sta
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Pipe
Diameter

{mm)

Pipe
Length
(m)

350
350
350

300
250
250
250
250
250

250

250

200
200
200
200
200
150

150

40
190
150
150
530
240
340

170
240

140
80

70

70
1,420
1,500
380
320
130

220
110

2,660

100

200



Pipe

Number

112
113
114
115
116

118
119
120
126
127
128
129
130
135

125

TABLE IX~1 (Continued)

Location/Description

Del Pilar St. - Elepafio Ste to
Capanas St
Je Fe Rizal St.
Cailles St
J. Pe Rizal St.
Mabini St.

Je Pe Rizal St.
Bo. Palingon
Js Pe Rizal Ste
Loe Palingon

Bo.
Bo,
Boe
Bo.
Boe
Bo,
Bo.

Ldngs
linga
Linga
Parian from
Parian from
Prinza near
Prinza near

- Cananns Ste to
- Caillas St, to
- Habini St to

- Mabini St. to

road to Bo. Real
road to Bo. Real
Manila Road
Manila Road

To Bo. Real from Manila Road

Gene. Lim St. from lop:.

to Elazequl Subdivisina

Cailles St. = Jo Ps Rizal Ste to
Pe Burgoes St.

IX-6

Tasna Ste

Pipe Pips
Diameter wength
(mm) (iﬁt
150 360
150 120
150 110
150 400
150 460
150 100
150 380
150 150
150 260
150 400
150 400
150 400
150 650
150 650
150 110

4,600

100 100

100

Total 9,650



of Lecheria Mill: orowisien of 240 mators of new pipeline along

the north side of Lecharie Hill; provision of 530 meters oif new
pipeline along Remen Santos Street; rrovision of a reinforcing

trunk main along lopzz Jeona, dal Piler end J. P. Rizal Streets;
provision of & nmajur distribution locp south of 3ilangon and Juliana
subdivisionc; ond provision of new pipslines o barrios Rsal,

B wan 1 Thes e et
Farian and Pacscl-

It haz YLeoen observed thad vegetal reots have iniruded through
the wall of %the exisiing storags task. The root wmass 1e growing
over nearly on antirs quadrant of tng wall, wiith sctual perforatiom
of the wall covering approximately 190 percent of the quadrant. It
has teen assumed ihut repairs will be made to this tank by removing
the rooteg and filling the resulling holes and cracks with epoxy
grout. This will permit utilizotion of the tank until about 1991,
Because of its axirame age (conctruotsd in 1926), and its relative-
ly great distcnce from the center of demand, this storage tank is
not expected itc provide service heyond 1991,

The provisiecn of additional water at increased pressures on
a 24~hour basis will tend to increase the current levels of leak-
age and westage. It is, therefore, imperative that an extensive
program of leakage and wastage surveys and associated sysiem repairs
be undertaken during the immediate improvement program.

The existing 1,098 service comnections will be provided with
wator meters. Of these, 30 percent (329) will receive major repair,
or e replaced. In addition, 824 new service connections will be
installed by 1979. Ry 1980, 31 percent of the total population
within the 1980 eervice area will receive service from the CAL-WD.

The operational capabilities of the CAL-WD will be signifi-
cantly inoreased by provision of offioe equipment, plumbing tools,
a vehicle and other miscellaneous items (i.e. waterworks publioa~
tions, chlorine residual analyzers and minor repair items ).

Table IX-2 presents a breeakdown of coste (Maly 1978 price
levels) for the immediate improvemont program. The total project
cost, including contingencies and engineering, is F5.12 million, with
a foreign exchange comporent (FEC) of $2.95 million.

IX~7



TABLE IX-2

COST SUMMARY-TMMEDTATE IMPFROVEMENTS

Item

Sourcs Facilitiewm
(Additional lumpest in Existing
Pump Station)
Matcrials snd Uquipment
Civil and Strustural
(Install Chlorination Facilities
at Existing Crossing well)
Materials and Equipmernit
Civil and Structural

Storage Facilities

{Repair Bo. Bukal Storage Tank)
Materials and Zquipment
Civil and Structural

Nistribution Fecilities
Leakage Detection and Repair)

Materials and Equipment

Civil and Structural
(530 m x 350 mm)

Materials and Equipment

Civil and Struotural
(340 m x 300 mm)

Materials and Equipment

Civil and Structural
(1,420 m x 250 mm)

Materials and Equipment

Civil and Struoctural
(2,660 m x 200 ram)

Materials and Equipment

Civil and Structural
(4,600 m x 150 mm)

Materials and Equipment

Civil and Structural

1/Based on 1978 price levels.
?-/U.S. s1n0 L P’I.O

Ix-8

4/
Cost ()

Local

6,000

2,400
5,300

8,800

4,000
18,000

29,700
109,200

28,900
49,300

171,800

85,100
226,100

101,200
335,800

Fore ig_-_-/z

8,800
74,800
207,800
102,700
312,400

335,200

400,200

Total

574700

20,000



TABLE IX-2 (Continued)

Cost (¥)
Item Looal Foreign Total
(100 m x 100 mm)
Materials and Equipment 400 4,000
Civil and Structural 54300 -
(Valves)
Materials and Equipment 14,300 55,400
Civil and Strustural 1%,&00 -
1,278,900 7,501,300 2,780,200
Sub—Tbtaléf
Materials and FBemipment 348,400 1,487,000 1,835,400

Civil and Structural 2&%,100 gg,BOO 1,022,500
14296,100 1,561, 2,857,900

Service Connaotions
(1,098 Conversiona)

Materials and Fquipment - 213,000

Civil and Struotural 39,500 -
(329 Replacements)

Materials and iquipment 7,900 95,400

Civil and Structural 95,700 -
(824 New Connecticns)

Materials and Equipment 19,800 398,800

Civil and Structural 269,400 -

432,300 ~ 707,200 1,139,500

Administrative and Miscellaneous
(Equipment for Administrative
Facilities and Tools for Plumb-
ing Shop - separate buildings to
be provided during Phase I-A)
Materiale and Equipment 20,000 69,000
Civil and Structural - -
(Miscellaneous Items — publica-
tionse, minor repair items and
chlorine residusl analyzers)
Materials and Equipment 5,000 7,000
Civil and Structural -
(Vehicle - van or pick-up type)
Materials and Equipment 30,000 30,000
Civil and Structural

5§,ooo 106,000 161,000

2/Contingenoies and engineering costs for these items are
caloulated @ 15 percent and 10 percent, respsotively,
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Sub—Totalé/
Materials and Equipwant
Civil and Structural

Total Construciion Cont
Haterials and Ecquipment
Civil and Structural

Contingencies
® 157
@ 109

Sub-Total
[~
Ehgineeringi/
@ 10%
® 5%

Total Project Coot

TABLE IX~-2 {Continued)

Cost (P)

Local Foreign Total
82,700 813,200 895,900
4041600 — 4041600
487,300 813,200 1,300,500
431'100 2,3009200 2’731,300
1,352,500 14,800 1,427,100
1,783,400 2,375,000 4,158,400
194,400 234,300 428,700
48,700 81,300 __130,000
2,026,500 2,690,600 4,717,100
115,000 213,700 328,700
25,000 46,500 11,500
2,166,500 2,950,800 5,117,300

5/ Contingencies and engineering coats for these items are
calculated @ 10 percent and 5 percent, respectively.

2/ Consists of 65 percent foreign exchange based on recent

similar projeots,
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C. FIRST STAGE OF THE LONG-TERE CCR3TRUCTION PROGRAM (1580-90)

The firot stage of the recommandsd censtviction program, in--
cluding sounrce development, pipslines, internal network, sorvice
cornections zand administrative and plumbing freilitiea, will be
implemented in two censiruction phones, The first consiruction
phase will be implomented between 1980 end 1985, and the sucond,
betwsen 1986 and 0G0,

Sourcs developmont to take piace during the first construction
stuge will include inprovements io the intake structure at Bukal
Spring, reocnntrustion of the Bukal pump etation, conatruotion of
chlorination faoilities at {the Bukal pump station and provision of
pumping equipment at the Crossing well,

During this atage tranemiusian/distribut1cn pipelines will
be construcisd along the Los Bahca-Menila reoad from Barrio Bukal
to Barrjo Mayupa. An additicnal main pipeline will be provided along
Je Po Rizmal Streei, in the poblacien,; and distribution system re-
inforcements will bs constructed wiihin ihe poblacion, Existing
facilities will be incorporated into the reccmwsnded scheme to the
maximm exient practical, Existing distribution system pipelines
were constructed mors then 50 years ago, are in poor condition, and
wWill be replaced during this consiruction stage.

The existing 380-oum siorage tank located in Barrio Bukal is
also more than 50 years old. However, it will ke retained in ser-
vice until 1991, at which time additional storage faoillities will
be consiructed at Lecheria Hill and the sxisting tank will be aban-
doned.

CONSTRUCTION PHASE I-A (1980-85)

Souroce Develonment

During Phuse I-A improvements to the existing Bukal Spring
intake struoture will be made; the Bukal pump station will be re-—
constructed; and new pumping equipment will be installed at the Cross-
ing well,

The sxisting reinforced concrete spring intake structure, lo-
oeted alony tis Lon Eafior—dManila road opposite the Bukal pump sta-
tion, serves to capiure flows from Bukal Spring as they smeorge
through the existing road embankment. The structure serves ap a
suction chamber for ithe existing Pukal pump and is oconneoted to the
pump via & 200-~mm suction pipe which passes under the intervening road-
way. Ixtensive leakzge coours under the walls of the intake struo-
ture, with consequent lose of head possihly in sxcess of 1.2 meters.

It is reoommended that repairs and alterationa of this facility be
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made including placemsnt of sleel sheet piling around the down-
stream periphery of the structure, pouring and bonding of & con-
orete wall between the sheat piling and existing structure, and
provieion of two 445¢wmm suction pipes from the siructure to the
pump ctation. These modifications will extend the uneful life of
the intaks structure beyond the yaar 2000,

Tho exisiing Enkal pung staiion was consiracted in 1626, and
i3 currently in vory poor condition., It is recommended that & new
purp statlon be consiructed cn ths same vita during this congtrue-
tion phuse, Severa) altervative rugp station ivovations were re-
viewed during the course of this atudy inocluding 1) at the south~
eastern extremity ot the sxisting 5pring pool, whare several
Bquatier houses are currently located; 2) on the northeastern side
of the FNR railway line, opposite the existing pump etation, where
landfill of rice paddies would he required; end 3) atop the exist—
ing spring intake siructure, whers the strength of the structure
and potential traffic hazerds wonid have to be consgidered, Theee
alteraative pump atstion sites are indicated in Figure IX-3. The
s8lte of the axieting pump station is rocommended, but should be
reviewed in dotail during the final design of the pump station.
The cost of this pump station includes sll required piping, valves,
meters and appurtensnoes. Existing pumping equipment will be in-
corpoerated; with additional pumping aquipment 1o be installed as
necessary io maset peak-hour demands to 1986 (see Figure IX-4) when
additional equipment will be requirved. The pump station itself will
be adequate to meet system demandus until 1995, vhen medifications
will be required,

A separate chlorination Imilding will be constructed during
thie phase, adjacent to the proposed pump station. This facility
will inolude all required chlorinators, socalea, e jectors, meters,
miscellaneone piping and valwes and storage spaos to meet projected
requirements until 1991, when additional fecilities will be re~
quired. The existing chlorinater will be incorperated into the
proposed facilities or installed at the Crossing well.

The existing pumpeet instalied at the Croseing well is ocur-
rently producing approximetoly 2C lps sgainat an average discharge
presgure of 1.76 meterme A new pumpset Will bo raguirad 1o produce the
same quantity of water (nc inorsase is antioipsted due to the ags
and uncertain condition of the wall) againat a discharge pressure
of about 40 meiters. It is antlciputed that this well will be utilizec
until 1985, when it will be abandonsd.

Tke improvements and &dditiocns to sourcs facilities to be
implemented during Thase I-A wil) provide sufficient flow capacity
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to meet projected demands until 1986, when additional facilities
will te required (see Figure IX~4).

Storage Facilities

Puring the alternative studies previcusly discussed in
Chapter VIII, it was found to be most economical to supply peak-—
hour demand direotly from the source facilities at the Bukal pump
station, until 1991. During the period from 1980 to 1991, the exist-
ing storage tank will be utilized io meet emergency oconditions and
to provide additional ocapacity to meet minor variations in projected
peak demends, After 1991, it becomes more economical to supply pro-
Jected maximum-day demands from Bukal pump station and to supply the
difference between maximum~day and peak-hour demands from storage
facilities to be oonstructed at Lacheria Hill by 1991.

Transmission/Distribution Facilities

During Phuase I-4, 9.94 Jm of iCO {to 450-mm diameter pipelines
will be oonstructed. About one-half of existing pipelines will be
replsoced during this phase. The total length of pipelines to be
inatalled conoists of 4456 lkm of reinforcements (or replacements)
to the existing system and 5,38 km of additional pipelines, The
subject pipelines &are listed in Table IX-3 and shown in PFigures IX-5,
IX~6 and IX~i (appended).

These pipelines will provide reinforcement to the existing
pipelines in the vicinity of Bukal pump station; a new "transmission
routa" from the pump station along the Los Bafios-Manila road to the
Ramon Santos Street intersection (the existing 200-mm pipeline up-
stream of Lecheria Hill will be abandoned); an additional "trunk"
main along P. Burgos Street from the Manila Road to Barrio Palingonj
additional distribution pipes in Elagequi Subdivision; and servioe
to Barrios Real and Sampiruhan and Elepafio Subdivision,

411 proposed pipelines will be furnished with required spe~
cials, air/&aouun relief valves, isolation valves and necessary appur-
tenances,

Internal Network

It has been sstimated that hy 1980 approximately 131 hectares
within the poblacion and barrios San Juan, San Jose, Lecheria,
Halang, Bukal, Pansol, Real, Linga, Palingon and Pariaa will be served
by internal network or equivalent distribution system piping. During
Phase I-A it is proposed that an additional 145.9 hectares of inter-
nal network b» installeds This, together with approximately 40.1 heo-
tares to be served by distribution pipes installed during this phasa,
will bring the total area served with aquivalent internal network to
321 heotares, anbout 64 percent of the 1990 servioce area,
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Pipe
Number

403

401

407

474
402

459

443
444
445
446

449

TABLE 1X-3

PHASE T-A TITELINES

Location/Description

Reinforcement Pipelines

Bo. Bukal to Calamba

Bukal pump to existing line from
reservoir

Crossing well to BDo. Real Road
Silangan Subdivision

From existing reservoir to Bukal
Fump discharge

Manila Road from road to Do. Real

Bo. Real from Manila Road

Bo. Real Road to Rizal/Durgos St.
Intersection

P. Burgos St. - Rizal S5t. Inter—
saction to Belarmino St.

P. Burgos it. — Belarmino St. to
T. Alonzo St.

Pe Burgos St. — T+ Alonzo St. to
Lopez Jaena St.

P. Burgos St. — Lopez Jaena St. to
Elepafio Si.

Pe. Burgos G5t. — Elepario St. to
Casahas St.

P. Burgos 5t. — Casaniag St. to
Cailleg 5t,

P. Burgos St. ~ Cailles 3t. to
Mabini St.

P. Burgos s5t. = Mabini St. to
Rizal St. Intersection

Ramon Santos Ste. — west of LElazequi

Subdivision
Gen. Lim 5t. (Elazequi Subdivision
Gen, Lim St. (BElazequi Subdivision
Gen, Lim 5t. (Elazequi Subdivision
Gen. Lim St. (Elazequi Subdivision

Blazequi Subdivision
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Pipe
Diameter
min

450

400
300
250
200
200
200
200
200
200
200
200
200
200
200
200
200
150
150
150
150

100

Pipe
Length

180
180

20

30
140
140
80
100
100
280
230
140
310
150
160
340
130
100

830

150
3,020
60
190
50
120
420
60



Pipe

Number

451
454

102
201

202

204

206

213
214
215

215
217

207
208
209
210
211
212

TABLE IX=-3 (continued)

Pipe
Diameter
Location/Description Smmz
Elazequi Subdivision 100
Klazequi Subdivision 100
Llazequi Subdivision 100
Elazequi Subdivision 100
Blazsqui Subdivision 100
Blazequi Subdivision 100
Silangan Subdivision 100
3ilangan Subdivision 100
Sub-total
New iipelines
Bo. Dukal —~ Los Balios Road to
Calamba 450
Bo. Bukal - Los Baros Road to
Calamba 450
Bo. Bukal - l.os Bahios Road to
Calamba 450
Ramon Santos St. f'rom Los Bafios
Road 350
Ramon Bantos St. from Lecheria
Road 350
Ramon Santos St. — Elazequi
Subdivision 200
Ramon Santos St. ~ Elazequi
Subdivision 200
3ilanxan Subdivision 200
Bo. Sampiruhan 150
Bo. Real 150
Elepafio Subdivision : 100
Elepalio 3ubdivision 100
Elepaiio subdivigion 100
Elepatio Subdivision 100
Elepaiio Subdivision 100
Elepafio Subdivision 100
Sub-total

Total
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Pipe
Length

50
50

60
190
110
29
690

4,560

700

180

60
1,%40
650

100 -
750

70

80
160
310
300

1,500
1,800
130
150
130
170
120
180
880

5,380
9,940



Arsas adjacent to distribution system pipelines will reoeive
gervice directly from these pipelines and have been deduoted from
the total internal uvtwork requirement. 4 description of intermal
network systeme iy presented in Appendix Ky Volums II, with detzils
of the installation schedule presented in Annex IX-C.

Servics Connectiona

During Phase 1-i, 1,526 new ssrvice comnections will be in-
stalled within ths poblacion and barrios San Juan, San Jowe,
Lecheris, Halang, Bukal, Pancol, Real, Linga, Palingon, Parian, and
Sampiruban, at a rats of 321 per year. In addition, the remaining
70 peroent (765) of sxisting service connections, not repaired or
replaced during the immediate improvement program, wWill receive
major repairs or be replaced during this phase,

Detaile of oervice connection installation are presented in
Ammex IX-C.

Fire Protection

The details of fire hydrant installation are presented in
Annex I%-C, During Phase I-A, 155.0 heotares within the service
area will receive fire protection by the installation of fire hydrants.
Most of this area will receive normal residential-type hydrant ser—
vice, with only 12,3 heotares within the poblacion to receive a higher
level of proteotion becauses of the higher property values associated
with ocommercial arsss, By 1985, approximately 21 percent of the area
to be covered by the year 2000 will receive fire protection mervice,

Administrative and Plumbing Faoilities

During the immediate improvement program, offioe equipment,
plumbing tools and furniture would have been purchased to increass
the administrative and operational capabilities of the water district.
Because of the relatively high ocost of new buildings and the relative
adequacy of reoently occupied rented office space, the oonstruction
of an administration building and plumbing shop has not been recommend—
ed during the immwsdinte improvemeni program but would be deferred to
a later time. During Phase I-A, both of these facilities will be con—
structed. Coste have been included in this report for the oconstruc—
tion of buildings, each having 300 sqm of floor space, to house ad-
minisiretive and plumbing facilities. The ocosts of required land for
this construction have also been included.

Water Meter Ropair and lLaboratory Facilities

For the efficient operation of the CAL-WD, it is oconsidered es-
senrtinl that the water district have the capability to monitor the
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NOTE : ADEQUATE STORAGE AT LECHERIA HiLL
CONSTRUCTED BY 1991 SO THAT NO
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quality of weier derived from its sources and distributed to cone
sumers and to servic: and maintain the weter matere installed
throughout its systen. Beocause of the relatively small size of
the CAI-WD with resjeet to other naarby communities with similar
neads, and to avoid a proliferation of swallsr nnd prcbably less
efficient facilitiss throushout the Fhilippines, it has been as-
sumed that these facilities will not bs provided within Calamba
itself, but will be shared with larger comimnniiias, such as San
Pablo or Lipa City.

An allowance, equlvalent to Cilambs®e shars of the cost of
thegs shaved laboratory and meter repair facilities, is included in
the mizcellansous sxpenses tabulated Tor annual speration and main~
tenance costs presoried in a subsequent section of this chapter.

Cost Summarys Phess J-d

The cost sumnary for proposad construction during Phare I-A
is presented in Tubie IX~4. Based on 1978 price lewvels, the total
preject cost, including contingencies, enginesring ang land, is
?13.38 million, with a foreign exchaige component of P6.68 million,
which includes direet and indireot import items. A ocost breakdown,
based on materialy and equipment procurement and required ocivil and
struotural work, i# also included, MNeterials and equipment congi-
dered in this breakdown include pipes, valves, pumpsets, water
meters, hydrants and chlorinators.
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COST SUMMARY FOR CONSTRUCTION
STAGE I PHASE A

Source Facilities

(Intake Improvement)

Materials

and Equipment

Civil and Struoctural
(New Pump Station and Equipment)

Materials
Civil and

and Equipment
Structural

(Chlorination Facilities)

Materials
Civil and

and Equipment
Structural

(Pumpset for Crossing Well)

Materials

and Equipment

Civil and Structural

Pipelines

(1,%20 m x 450
Materials
Civil and

nm)
and Equipment
Structural

(30 m x 400 mm)

Materials
Civil and

and Equipment
Struotural

(750 m x 350 mm)

Materials
Civil and

and Equipment
Structural

(140 m x 300 mm)

Materials
Civil and

(80 m x 250 mm)

Materials
Civil and
(3,330 m x 200
Materials
Civil and
(2,220 m x 150
Materials
Civil and
(1,570 m x 100
Materials
Civil and
(Valves)
Materials
Civil and

and Equipment
Structural

and Kquipment
Structural
mm)

and Equipment
Structural
me)

and Equipment
Structural
rm )

and Equipment
Structural

and Equipment
Strucgtural

TABLE IX-~4

Cost (r)-/

Local

17,700
564400

90,000
929,800

4,200
19,200

1,120, 300

125,600
484,100

2,000
7,600

42,000
154,500

11,900
20,300

4,600
9,700

106,600
283,000

48,800
162,100

6,300
83,200

22,200
1,500
14606,000

g/%aeed on 1978 price levels.
U.So ’1.00 - P?.OO.
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132,300
4,800

851,900
96,800

39,400

48,000

1'1731200

997:400
141400
294,000
42,300
17,600
419,600
193,100
62,800

104,100

2,145,300

Total

2,293,500

34751,300



Jten

Administrative Building and
Plumbing Shop
(Buildings Only)
Meterials and Equipment
Civil and Struotural

Sub-'l’otal-q/
Materials and Equipment
Civil and Struoctural

Internal Network

14909 ha
Materials and Equipment
Civil and Structural

Service Conneotions

769 Replacements
Materials and Equipment
Civil and Structural

(1,926 New Connections)
Materials and Equipment
Civil and Struotural

Fire Hydrants

!155.0 ba)
Materials and Equipment
Civil and Struotural

Sub-‘l'otalg/
Materials and Equipment
Civil and Structural

TABLE IX~4 (Continuad)

Cogst (P)

Loocal Foreign Total

126,000 -

726,000 - 726,000

481,900 3.216,200 3,692,%
2,970,400 101,600 E,gl,
3,452,300 3.313.500 1 170,

91,300 713,100

838,600 -

989,900 713,100 1,703,000

18,500 223,000

223,800 bt

46,200 932,200

62%,809 =

918,300 1,155,200 2,073,500

41,300 140,700

60,500 -

101 .goo 140,700 242,500

197,300 2,009,000 3.%22:3£
1,812,700 - 3812,7
2,010,000 2,009,000 4,019,000

yContingenoies and engineering costs for these items are cal-
culated @ 15 percent and 10 percent, respectively.

2/ Contingencies and engineering costs for these items are oal-
ocoulated @ 10 percent and 5 perocent, respectively.



Ttom

Total Constiruction Cost
Materials and Equipment
Civil and Structural

Cont i noles
@ 1%

@ 109
Sub-Total
Engineeri ,10
@1
® 5%
Sub-Total
I.)émd.-----/11

Total Pro jeot Cost

TABLE IX-4 (Continued)

Cost (P)
Local Foreign Total
6;9.200 5,225,200 5,305.188
4:183,100 101,600
5,462,300 5,327,500 10,789,
517,800 497,800 1,015,600
201,000 200,900 401,900
6,181,100 6,026,200 12,207,300
272,500 506, 100 778,600
77,400 143,600 221,000
6,531,000 6,675,900 13,206,900
172,000 - 172,000
6,703,000 6,675,900 13,378,900

-1-9/ Consists of 65 percent foreign exchange based on recent

8imilar projeots,

11
~/ 1,400 sqm @ P80 sqm and 1,500 sqm @ P40/sqme
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CONSTRUCTION . dASE I~-B (1986=90)

Source Development

During Phase I-B additional pumping equipment will be installed
in the Bukal pump station constructed during Phase I-A. This
pumping equipment will provide an additional 6,000 cumd of souroe
capacity to the Calamba system., The resultant total souroce capacity
(14,300 cumd) will be sufficient to meet projeoted 1991 peak-hour
demand. However, the alternative studies discussed in Chapter VIII
indicate that it is more economiocal to provide storage “acilities at
Leocheria Hill in 1991 to supply projected future peak~hour demands,
Thus, after 1991 Bukal pump station will only be required to supply
maxipum-day demands and the equipment installed during FPhase I-B
will be adequate until 1995,

Transmission/Distribution Facilities

A total of T+62 km of 100 to 350 mm-diameter pipelines will be
constructed during Phase I-B, inocluding 3.08 km of reinforoements
(or replacements) and 4.54 km of additional pipelines. The remainder
of existing pipelines, which were not replaced during Phase I-A, will
be replaced during this phase. These additional pipelines are des-
ori'bed)in Table IX%-5 and shown in Figures IX%-5, IX-6 and IX~1 (ap-
pended ).

The subjeot pipelines provide reinforcement along the western
end of J. P. Rizal Street from the intersection with P. Burgos Street
to Casaifias Street; provide additional reinforocements within the dis-—
tribution syetems in the poblacion and Elasequi and Chipeco Subdivi-
sions; and extend service along the Manila Road from the intersection
with Ramon Santos Street through Barrios Halang, Parian, Prinza and
P. Rizal to Barrio Mayapa.

Internal Network

During Phase I-B 38.3 heotares within previously served areas
and Barrio Mayapa will receive internal network piping. Together
with the 45.4 hectares served directly from distribution system pipe-
lines installed during this phase, and 321 hectares served before
1986, the total area served with equivalent internal network hy 1990
will be 404.7 hectares, This amounts to 81 percent of the total 1990
- servioe area, Details of internal network installation are presented

in Annex IX=C,

Servios Conneotions

During Phase I-B 2,625 new service oonnections will be installed
within the areas previously served and Barrios Mayapa and P. Rizal,
Service conneotions will be installed at a rate of 525 per year, By
1990 there will be a total of 6,473 service oconneotions within the
area served by CAL-WD,
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.Pipe
Number

459
460
462
464
411
412
414
415
417
420

472
473

413
418

429
432
436
438
441
450

455
466

TABLS IX~5

FHASE .~B PIFELINES

Location/bescription

Reinforcement Pipelines

Ramon Santos St. - West of Elazequi
Subdivision .

Elazequi Subdivision

Elazequi Subdivision

Elazequi Subdivision

Je Po Rizal St. = Burgos St. Inter-

section to Belarmino St.

Je P. Rizal St. - Belarmino St. to
Chipeco Subdivision

Je P. Rizal St. = Chipeco Subdivisi
to Te Alonzo St.

Je Ps Rizal St. - T Alonzo St. to
Lopez Jaena St

Js. Ps Rizal St. = Lopez Jaena St. t
Elepajio St.

Jo P. Rizal St. -~ Elapaiio St. to
Casafias St.

Gen, Lim St. from Lopez Jasna St.

Gen. Lim St. from Public Market

Chipeco Subdivision

Elepatio St. = Del Pilar St. to
Jo Po Rizal Sto

Belarmino Ste - J. P. Rizal St. to
P. Burgos St.

T' Alonzo Ste == J. Po Rizal Sto to
P. Burgos St.

Elepaﬁo Ste - Je P. Rizal St. to
P. Burgos St.

Casatias St. — J. P. Rizal St. to

P. Burgos St.

Mabini St. - J. P. Rizal St, to
P. BurgOB Ste

Elazequi Subdivision

Elazequi Subdivision

Elazequi Subdivision

IX-=22

Pipe
Diameter
mm

200
200
200
200
150
150
on
150
150
0
150
150
150
150
100
100
100
100
100
100
100
100

100
100

Sub=total

Pipe
Length
m

150

60
190
-2
450
150
240

70
150
160
340
180
220

1,510
100

60
100
100
100
100

190
190

0
1,120

3,080



Pipe

Humber

203

214
216
220
ool
[ VR

A rydy
el

Vo ey -~y -
TABLS 185 {contiomed)

Losation/encri obion

Hemr Pipelines

.

Panila Hoad - To. jarian
hanila Road - To. Prinun
Fanila Roxd to Bo. e Hizald
Hoe. Ve Rizal

No. "ayapa

IX-23

Vipe
Diameter

) _

350

200
200
200
200
200

Sub=-total

Total

Pipe
Lemyrth
m )


http:1,1t,.nL

Details of service connsotion inetallation are preeented in
kanex Ii~C,

Mrs Frotestion

During Fhase T-8 173.6 hectares within the service area will
recoive fire proteciion by imstallation of fire hydrsats, A ma jor
portion of this aroa will raceive normel rasidential-typs hydrant
service, with only 2.3 hectares within {ho poblacion to receive a
higher lewvsl of protection because of the higher property valuss
assooiated with comsorscial areas. By 1990, approximately 45 percent
of the ares ic De covered by 2000 will recelve fire proteciion serw
vict,

Cogt Summary: Thase I-B

The oozt summary for sroposed constiruetion during Phase I-B
is presented in Table IX~6. Bssed on 1978 price levels, the total
projsot coet, including contingencies and enginsering, is P6:.09 mil-
lion, with a foreign exchangz component of P3.40 million. Table
IX~6 also ehown a cost breakiown bosed on materiels and equinment
procurement and requirad civil ard atructural work.

B. SECOND STAGE OF THE LONGTERM CONSTRUCTION FROGRAM (1991-2000)

The second stage of the recommonded construction progrom, inclu-
ding source development, storage faciliiies, pipelines, internal net-
work, service comnections and fire protection, will be implemented in
two construoction phases. The firsi construction phase will be imple--
mented bstween 1991 end 1995, and the second between 1996 and 2C00.

Source deveolopment during the seoond conatruction stage will in-
oiude expansion of the Buksl pump station. Work will ineclude struoc-
tural modifications to the pump sigticn and provision of additional
pumping equipment. These modifications will provide sufficient scurge
capacity to enable the CAL-WD to meet projected maximun-doy system
demand until the year 2000,

In 1991, the existing 180~cum storage tank located in Parrio Bu-
kal will be abandoned. During the seocnd construction stege, 2,700
cum of ground-level storege tank capucity will be consiructed at Le-
cheria Hill, to meet projecied system peak~hour demands until the
year 2000,

Pipeline construction during this construction stage will in~
clude 11,91 km of 100 to 350-mm diameter pipslines. Reinforcements



Ttem

TABLE I1%-6

COST SUMMARY FOR CONSTRUCTION

Sourcs Pacilities

{Additional Pumping Equipment

for Bukal Pump
Haterialn
Civil and

Pipelinesn
31,140 mx 350
Materials
Givil and
{3,850 m x 200
Materiels
Civil and
(1,510 m x 150
Materials
Civil angd
(1,120 m x 100
Materials
Civil emnd
(Valyes)
Heterials
Civil and

Sub-Tbtallﬁ/
Materials
Civil and

Station)
and Equipment
Struectural

mm)

and Equipment
Structural
mm )

and Tquipment
Structural
min )

and Equipment
Structural
o)

and Equipment
Structureael

snd Equipment
Structural

and Equipment
Structural

Internal Network

(380 3 h&)
Materials
Civil and

and Equipment
Structural

STAGE I PHASE B

Cost (?)15/

F‘ore:lg'_n—_--/1 3

Looal
7,000 35,100
4,200 4,200

11,200 39,300

63,800 446,900
234,800 -
123,200 485,100
327 ,200 -

33,200 131,400
110,200 -

44500 44,800

59,400 -

11 -
977,700 Ty 144,600
241,600 1,179,383

00

22,100 172,300
217,300 ..
239,400 172,300

%g/ﬁased on 1978 price levels.
""3- UeSe 31100 = P’f-OO-

4/

Total

504500

2,122, 300

1,421,300

e

411,700

Contingencies and engineering costs for these items are

caloulated at 15 percent end 10 percent, respectively.
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TABLE IX%-6 {Continued)

Ttem

Servios Conneclions

(2,625 new oonneotions)
Matorials and Equipment
Civil and Structural

Fire Hydrants
( 173.%, ha)

Materials and Equipment
Civil end Struectural

Subu‘I'otaly
Materials and Equipment
Civil and Struectural

Total Construotion Cost
Materials and Equipment
Civil ard Structural

Contingencies
@1

@ 10%
m‘ineeri.nglf/

e 104
e 5%

TOTAL PROJECT COST

Sub-Total

Cost (%)
Local Foreign Total
863'000 1,270,500
829,400 = __ N
921,400 1,270,500 2,191,900
48,800 166,100
11,500 -
120,300 133,100 233,400
133,900 1,608,900 1,742,800

1,147,200 . 1 200

1,231,100 1,608,900 2,890,000
g75»5°0 217881288 -;5136311%

1,694,500 4,

2,270,000 2,792, 5,062,
14gv3oo 1;71500 325:900
128,100 160 289,000

2:5439400 3,131,300 5)3771700
87,500 162,400 249,900
55,600 103,400  _159,000

2,689,500 3,397,100 6,086,600

-1—5/ Contingencies and engineering costs for these items are
calculated at 10 percent and 5 percent, respectively.

E/ Consists of 65 percent foreign exchange based on recent

similar projects,
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of the pipeline along P, Burgos Street from the Manila Road to
Barrio Linga, reinforcement of the pipeline along the Manila
Road from the site of the abandoned oroseing well to Barrio
Mayape, new pipelines to provide service to Barrios Sucol, San
Cristobal and Looc and reinforcement of pipelines in Elazequi,
Silangan and Juliano Subdivisions are to be constructed during
this period.

Construction of 292,0 hectares of internal network, installa-
tion of 6,600 service comnnections and provision of fire protection
servioe to 397.8 hestares will also take Place between 1991 and

2000,

COM™TRUCTION PHASE IT-A (1991~
Souroe Faoilities

As previously stated, as a result of the alternative studies
discussed in Chapter VIII, projected peak~hour system demands with-
in the CAL~WD will be met hy direot pumping from the Bukal pump
station until 1991, Imn 1991 storage faoilities will be constructed
at Lecheria Hill, and it will subsequently be required to provide
only sufficient flow capacity at the Bukal pump atation to meet
projected maximum-day system raquirements. As a result, pumping
facilities previously ocomstruoted to serve until 1991 will now be
adequate until 1995,

In 1995 the Bukal pump station capacity (14,300 ounmd) will coin-
oide with maximum-day demand and expansion of this facility will be
required to meet subsequent future demands, It is propesed that
general pump station revisions be made to inorease the station
oapaoity to 19,420 cumd, adequate to meet projected year 2000 maxi-
mum-day demande This will require structural and station piping
additions, as well as tho installation of additional pumping equip-
ment.

Because of inoreasing water demands, with oconsequent inocreasing
chlorine requirements, it is recommended that the ohlorination faci-
lities oonstructed during Phase I-A be expanded during FPhase II-d,

The expansion of chlorination facilities will provide adequate chlori-
nation oapacity beyond the year 2000, The facilities required oon-
sist of minor structural alteration of the existing facility to in-
corporate the storege space and equipment neosssary to convert from
the use of "100 pound" qylinders to "ton" containers. The soales

and lifting equipment required will also be included,

storg‘! Facilities

The year 2000 stora(e volume required to meet peak-hour demand
is 2,700 cume It is recommended that 2,000 cum of the year 2000
storage requirement be constructed in 1991, This will be adequate to
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meet sysiem demands until 1995, at which time an additional 700
oum of storage will be consiruoteds The required storage tank
will be constructed at Lecheria Hill, much closer to the oenter
of demand than the existing storage tank. The existing 380-oum
storage tank will be abandoned because of its extreme age and
groater distanoe from the area of major demand. The proposed
storage tank will be provided with all required piping and valves,

Transmission/Distribution Facilities

During Phase II-A 10,76 km of 100 to 350-mm diameter pipe-
lines will be construoted, including 7.62 km of reinforcements
and 3.14 km of additional pipelines, These pipelines are des-
oribed in Table IX-7, and shown in Figures IX-5, IX%=6 and IXe1
(appended). The Phase II-A pipelines will provide reinforcement
of the pipeline along Ramon Santos Street from the new storage
tank pipeline to P, Burgos Street, provide reinforcement of the
pipeline along P, Burgos Street from the Manila Road to Barrio
Linga, provide reinforcement of the pipeline along the Kanile Road
from the site of the Crossing well (abandoned) to Barrio MKayapa,
and provide service to the previously unserved barrios of Suool,
San Cristobal and looo.

Internal Network

During Fhase II-A 131.2 heotares within previously served
areas and Barrios San Cristobal, Loooc and Prinsza, will receive in-
ternal network piping (Barrio Sucol will be served directly from
distribution pipelines)e Together with the 30,0 heotares served
directly from distribution system pipelines.installed during this
phase, and 4047 hectares served before 1991, the total area served
with equivalent inmternal neiwork by 1995 will be 565.9 hectares. This
amounts to 78 percent of the area to receive mervioe hy the year 2000.
Details of internal network installation are presented in Annex IX-C.

Service Connections

During FPhase II-A 3,300 new services oonneotions will be in-
stalled within the areas previously served, and Barrios Suocol, San
Cristobal, Looc and Prinza., Servioes oonneotions will be installed
at a rate of 660 per year, By 1995 there will be a total of 9,773
servioe conneotions within the area served by CAL-WD.

Fire Protection
During Phase II-A 198.7 hectares within the service area will

receive fire protection by the installation of fire hydrants, Near-
ly all of this area will receive normal residential-type hydrent

IX-28



Pipe

Number

105
106
107
108
206
117
213
214
218
219
220
221
222
408
409
410
428
431
433
435
437

439
440

TABLE IX-T
PHASE II-AFIFELINES

Locationzgeaorigtion

Reinforcement Pipelines

Ramon Santos St. - Lecheria Road to

Elazequi Subdivision

Ramon Santos St. ~ Lecheria Road to

Elazequi Subdivision

Ramon Santos Ste. ~ lLecheria Road to

Elazequi Subdivision

Ramon Santos St. ~ Lecheria Rozd to

Elazequi Subdivision

Ramon Santos St. from Lecheria Road

Rizal/Burgoe interseotion to
Barrio Linga

Ramon Santos St. ~ Elazequi
Subdivision

Ramon Santos St. - Elazequi Sub-
division

Manila Road « Bo. Parian

Manila Road = Bo. Prinza

Manila Road 10 Bo. P. Rizal

Bo. P. Rizal

Bo. Mayapa

Manila Road from road to Bo. Rizal

Bo. Real Road from Manila Road

Bo. Real Road to Rizal/Burgos St.
Intersection

P. Burgos St. — Rizal St. Inter-
seotion to Belarmino St.

P, Burgos St. -~ Belarmino St. to
To Alonzo Sto

P, Burgos St. -~ T. Alonzo St. to
Lopez Jaena St.

P, Burgos St. - Lopez Jaena St. to
Elepario St.

P, Burgos St. - Elepafio St. to
Capafias St.

Pipe
Diameter

350
350
350

350
350

200

200
200
200
200
200
200
200
200
200
200
200

200

P. Burgos St. = Cagapias St. to Cailles 200

P. Burgos St. = Cailles St. to
Mabini St.
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200

Pipe
Length

190
150
150
100
630
380

70

350
1,250
100
280
230
140
310
150
160

340
130

100



Number

459

407

205

301
302

303

TABLE IX-7 (continued)

Location/Description

P. Burgos St. ~ Mabini St. to
Rizal St. intersection

Ramon Santos St. - Hest of Elazequi
Subdivision

Crossing well to Bo. Real Road

Sub-total
New Pipelines

To elevated tank — Bo. lecheria

To Bo. San Cristobal
To Bo. Looc

To Bo. Sucol
Sub=total

Total

IX=30

Pipe
Diameter

200
200

250

300
150
150
100



service, with only 12.3 hectares within the poblacion to receive
a higher level of protection because of the higher property values
assoociated with commercial areas, By 1995, approximately 73 per-
oent of the area to be covered by 2000 will receive fire proteo-
tion service.

Cost Summaryi Phase IT-A

The cost summary for proposed construotion during Fhase II-A
is presented in Table I%-8. Based on 1978 price levela, the total
project cost, including contingencies, engineering and land, is :
P10.54 million, with a foreign exchange component of P5.14 million,
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Item

TABLE IX -~ 8

COST SUMMARY FOR CONSTRUCTION
' STAGE II PHASE A

Souroe Facilities

zBukal pump station expansion

and provision of additional
pumping equipment)

Materials
Civil and

and Equipment
Structural

(Additional chlorination
facilities at Bukal pump

station)
Materials
Civil and

and Equipment
Structural

Pipelines
{630 m x 350 mm)

Materials
Civil and

and Equipment
Structural

(140 m x 300 mm)

Materials
Civil and

and Equipment
Struotural

(140 m x 250 mm)

Materials
Civil and
(6,850 m x 200
Materials
Civil and
(1,000 m x 150
Materials
Civil and
(2.@ mx 100
Materials
Civil and

and Equipment
Structural
mm )

and Equipment
Structural
mn )

and Equipment
Struoctural
mm )

and Equipment
Structural

Cost (r)lz/
locl  Foreign~  fotal
5,600 93,100
199,700 14,600
- 35,000
._1.815._@0 —e
218,700 142,700 361,400
35,300 247,000
129,800 -
11,900 - 42,300
20,300 -
8' 100 30.8«)
16,900 -
219,200 863,100
582,200 -
22,000 87,000
73,000 =
8,000 80,000
1%.“)0 haud

lz/ Based on 1978 price levels,

-1'9/ UQS. 81.00 Ll P'].OO
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TABLE IX~8 (Continued)

ztem

(Valves)
Materials and Equipment
Civil and Structural

Storage Facilities

{2,000 cum storage tonk at

Lecheria Hill) ‘
Materials and Equipment
Civil and Structural

Su'b—'I'o‘tallg/
Materials and Equipment
Civil and Structural

Internal Network

—(13102 h&)
Materials and Equipment
Civil and Structural

Service Connections

(3,300 new connections)
Materiale and Equipment
Civil and Structural

Fire Hydrants
19 .7 ha
Materials and Equipment
Civil and Structural

Sub—'Ibtal-?-O-/
Materials and Ecuipment
Civil and Structural

Total Construction Cost
Materials and Equipment
Civil and “tructural

Cost (P)
Local Foreign Total
16,400 60,100
19,200 -
1,23%,300 1,410,300 2,678,600
677,600 48,400
290,400 193,600
928,000 242,000 1,210,000
e R
12420,900 206,200
2,455,000 1,795,000 4,250,000
74,138 580,000
1 -
%}65':%03 580,000 1,385,800
79,200 1,597,200
14213;199 —
14156, 300 1,597,200 2,755,500
53,700 183,100
18,800 -
132,500 183, 100 315,600
2271200 2,360,300 212271200
i,8 g, Q0 - 1, %, 00
2,096,600 2,360,300 4,456,900
1,211,100 3,94&,100 5,153,200
3,3_40,200 208,200 5,5% 1700
4,551,600 4,155,300 706,900

-1—9-/ Contingencies and engineering coste for these items are ocal--

culated at 15 percent and 10 percent, respectively,

20/ Contingencies and engineering costs for these items are cal~

T culated at 10 percent and 5 percent, respectively.
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Item

Contingencies
@ 15%
@ 10%
~ Sub~total

EnginceringZl/
imeerin
@ 107
- @ 5%

Sub=-total
Land. 2&/

TOTAL PROJECT COST

TABLE IX~8 (Continued)

Cost (P)

Local Foreign Total
368,200 262,200' 637,400
209,700 2% 1000 445,700

5,129,500 4,660,500 9,790,000
171,100 317,700 488,800
85,800 1 Q0 245,100

5:§§.400 5,137,500 10,523,900
11,200 - 11,200

59137,500 10,535,100

3-1/ Consists of 65 percent foreign exchange based on recent

aimilar projects.

22/315 agm @ P30/sqm



CONSTRUCTIu:ii VAASE II=B (1996~2000)
Distribution Faoilities

During Phase II-B 1,15 lm of 200 and 250 mo=diameter pipelines
will be oonstructeds A4ll of these pipelines will bs constructed as
reinforoements to previously installed pipelines. The pipelines
form part of a loop arcund the southern portion of the poblacion,
passing sround Elazequi, Silangan and Juliano Subdivisions from
Ramon Santos Street to Cailles Streets, They are listed in Table IX~9
and shown in Figures IX-6 and IX=-1 (appended)e

TABIE IX-9
PHASE II-B PIPELINES

Pipe Pipe
Pipe Diameter ILsngth
Kumber Looatiogzl)esoriﬁion ‘m ! m
Reinforcement Pipelines
109 South of Elazequi Subdivision 250 3o
340
121 Lopez Jaena Ste. to Mabini St. {
south of Gene Lim St, 200 | 320
123 Mabini St near Publio Market 200 220
124 Cailles St, south of A, Burges St, 200 110
215 Silangan Subdivision 200 160
310
Total 1,150

Storags Facilities

In order to provide suffiocient flow to meet prejeoted pealk-hour
demands in the CAL-WD distribution system until the year 2000, addi-
tional storage capacity will be required, A TOO-oum ground level
storage tank will be constructed adjacent to the tank constructed
during Fhase II-A at Lecheria Hill., The tank will be construoted of
reinforced conorets and be furnished with all required valves, piping
and fittings.

Internal Network

During this construotion phase 160.8 heotarss of additional area
wWill receive internal network piping. The details of internal net-
work installation are presented in Annex IX-C, The internal network
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installed during Phase II~B, together with the total eguivalent
internal network installed before 1996, will provide service to 7267
hectares within the CAlL-WD service area or 100 percent of the pro-
jected year 2000 requirement,

Service Connections

Service oonnections will be installed at a rate of 660 per year
during Phase II-B to provide a total of 3,300 additional sexrvioe
oconnections during this phase. By the year 2000 there will be a
total of 13,073 service comnections within the area served by the CAl~
WDe Details of service conmnection installation are presented in
Annex IX=C,

Fire Protection

An additional 1991 hectares within th service area will receive
fire proteotion by the installation of fire hydrants during Phase
II-B, This consists of 12,2 heotares within the poblacion to receive
high~level service and 186.9 heotares within the remaining barrios
of the CAL-WD, By the year 2000, 726.7 hectares will be provided
with fire proteotion service,

Cost Summary: Phase II-B

The ocost summary for proposed oconstruction during Phase II-B is
presented in Table IX~10, The total project ocost for thie phase,
based on 1978 price levels, is P6.54 million, inoluding contingenoies
and engineering costse The foreign exohange componsnt of this oost
is P3,29 million, and includes direct and indirect import items.
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TABLE IX~10

COST SUMMARY FOR CONSTRUCTION

STAGE II FHASE B

Jtem

Pipelines
(340 m x 250 mm)
Materials and Equipment
Civil and Structural
(610 m x 200 mm)
Materials and Equipment

Civil and Structural

(Valves)
Materials and Equipment
Civil and Structural

Stor Facilities
1700 oum storage tank addition
at Lecheria Hill)

Materials and Equipment
Civil and Struoctural

Sub-Tota122/
Materials and Equipment
Civil and Structural

Internal Network

(160.8 ha)
Materials and Equipment
Civil and Structural

gé/faaed on 1978 price levels.

'%/Uoso 31000 = 1.70000

Cost (r):z-‘y

Local

19,700
41,100

25,900
68,800

2,500

#
161,100
271,000
116,200
357,200
319,100
22%,200
548,300

90,000

576300

Forei Total
74,800

102,100

9,700

186,600 347,700
19,400
T
904 454,000
206,000 552,100
a_'hg@_o_ g 1600
283,400 31,700
704,200
704,200 1,082,700

2 .
—E/Contingencies and engincering costs for these items are
calculated at 15 percent and 10 percent, respectively.
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TARLE IX-1C {Continued)

Item

Service Connections

{3,300 new connections)
Materials and Equipment
Civil and Structural

Fire Hydrants

1199.1 ha)
Materials and Equipment
Civil and Structural

Sﬁb—Totalgé/
Materials and Equipment
Civil and Structural

Total Construction Cont
Materials and Equipment
Civil and Structural

Contingenoiesn
@ 15%
@ 10%

Sub-Total
Engineeri 21/
@ 16%
@ 5%
TOTAL PROJECT COSY

Cost (P®)
Looal Foreign Total
79,200 14597,200
1,01%,100 -
1,158,300 14597,200 2,755,500
53,800 183,500
000 -
132,800 183,500 316,300
223,000 2,484,900 2,707,900
2,%6,600 - 2,046,600
2,269,600 2,484,900 4,754,500
542,100 2,690,900 3,233,000
2,275,800 00 2,353,200
2,617,900 2,768,300 5,52’6,200
82,200 42,500 124,700
227,000 248,500 475,500
3,127,100 3,059,300 6,186,400
33,500 62,100 95,600
91,500 170,000 261,500
3,252,100 3,291,400 64543,500

25/Contingencies and engineering costs for these items are

calculated 2t 10 percent and 5 percent; respectively.

2
—1/bonsiuts of' 6% percent forsign exchange based on recent

gimilar projects.
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B, CAPITAL COST SUMMARY

The cupital costs for construction during each phase of the
recomnended project are summarized in Table IX-11. In general,
the total project costs shown in this table include cortingencies,
engineering and land cosis. 411 construction cost estimates are
based on 1978 price levels. The foreign exchange component of the
total projeot cost includes the costs of direct and indirect
import items.

TABLE IX%-11

CAPITAL COST SUMMARY

Construction Construction Projeot Cost (®)
Stage—Phase Cost (P) Local Foreign Total
Immediaie
Improvement
Program
(1978-79) 4,158,400 2,166,500 2,950,800 5,117,300
I-4 (1980-85) 10,789,800 6,703,000 6,675,900 13,378,900
I-B (1986-90) 5,062,800 2,689,500 3,397,100 6,086,600
II-A (199195 8,706,900 543974600 5,137,500 10,535,100
II-B (1996-2000) 5,586,200 3,252,100 3,291,400 6,541,500
Total (1978~

2000) 34,304,100 20,208,700 21,452,700 41,661,400

F. ANNUAL OPERATION ANZ MAINTENANCE COSTS

Annual operation and maintenance costs include personnel, power,
fuel, chemicals, maintenance, office supplies and other miscellaneous
expenses which are necessary to sustain the overall water supply sys-
tems The total annual budgeted cost of the existing syotem in 1976 was
211,100 (at 1978 price levels). Following implementation of the pro-
posed construction program,the annual cost will increase due to the
additional costs for personnel, chemicals, power and maintenance.

The coste of operating and mnintaining the CAL-WD facilities
are estimated to be approximately P392,500, #763,100 and P1,157,600
in 1980, 1990 =nd 2000, respectively. The breakdown of ithese esti-
mates is shown in TalLle IX-12, All costs shown are based on projected
1978 price levels.
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TABIE IX~12

ANNUAL OFERATION AND MAINTENANCE COSTS

Annual Costs (P)gg/

Item - 1978 1980 1990 2000
Administration aﬁd Personnel 73,200 180,300 391,600 485,000
Power and FuelZ 101,600 54,500 133,500 287,800
Chemtca1a3Y - 9,700 29,900 59,100
Matntenance2V/ 29,000 89,700 121,400 194,800
Miscellaneousds/ 75300 57,700 86,700 130,900

Total 211,100 392,500 763,100 1,157,600

gé/ﬁaged on 1978 price ievels.

2%/ Power cost = P0.25/kwh, Includes miscellaneous poWer costs
@ P500/mo and operation of two vehicles @ P400/mo. The high level
of ocurrent power cost is caused by the poor efficiency of existing
equipment under poor operating conditionss

-3—9/ Chlorine cost = #5,00/kg. Inoludes miscellaneous chemicals

@ P4,000/year from 1930 to 1989 and P5,000/year from 1990 to 2000,
31/

1 In general, includes equipment maintenance @ 2 peroent per
Yyeur and pipeline and building maintenance @ 0.5 perocent per year,

ég/Includes present costs inocreased at 10 percent pei’ year and

an allowance for rent of shared laboratory and meter repair facilities.
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G.  SEWERAGE/DRAVNAGH OO0mMOalT(s

Studies of the western portion of Laguna de Bay have recent-
ly teen completed by consultants to the Laguna Lake Development
Authority (LLMA). These detailed studies concern the present
and future water qualiiy of Laguna de Bay and the steps required
to minimize future pollution by agricultural and urban runoff and
municipal/industrial wastewnter disposal. 3Because of its looation,
the municipality of Crmlamba has been inoluvded iy these studies and
preliminary (pre—design) plans for development of "its sewerage and
stormwater sysiems have been compiled. DBecause of the general and
broad conceptual nature of the following paragraphs, the details
of the LLDA report have not heen included here, However, it should
be pointed out that the regional approach adopted in the LLDA
studies will certainly lead to more technically flexible and eco-
nomically viable projects. It is intended that the following para~
graphe briefly describe existing wastewater facilities within the
CAL-WD and the magnitude of future collection, treatment and dis-
posal systems.

Existing Draincge System

The existing drainage system in Calamba (see Figure IX-7) is
based on an existing NTA irrigation canal system which traverses
the center of the municipal area from west to east along J. P. Rizal
and P. Burgos 5treets. These large open concrete-lined canals are
paralleled and cross—connecied by a network of municipal drainage
channels and smaller street drains. Most of the water drained by
this system is transported to a disposal point located on a branch
of the San Juan River north of Barrio Linga, although some irrigation
flows are diverted to the ricefields south of the poblacion via Ela-
zequi and Juliano Subdivisions and west of Barrio Linga. The ulti-
mate disposal area for all wastewater derived from this system is

Laguna de Bay.

The majority of NIA irrigation canals are concrete- lined, vary-—
ing in width from approximately 0.20 to 1.20 meters, with depths
varying from 0,30 to 1,50 meters. The larger munioipal drainage chan-
nels are concrete-lined, varying in width from approximately 0.20 to
2e40 meter, with depths varying from 0.20 to 0.50 meter. Smaller un-
lined earthen street drains exist along smaller roads, draining into
the larger channels. These street drains are from 0.20 to 0,30 meter
wide, and from 0,10 to 0,30 meter deep. Many of the street drains
simply transport drairage into adjacent low-lying areas, principally
those north of Del Pilar and J, P, Rizal Streets and the ricefields
south of the poblacion.

The NIA irrigation caial system ie very ogh (construction date
uriknown ), and was constracted to supply water to the agricultural
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areas which are now located south of the poblacion. The principal
mnicipal concrete-~linsd drainags channels are alsc very old. The
smaller lined and wnlined municipui street drains were constructed

as the need became obvious during expansiecn of the commmnity and its
road system. NIA maintains its irrigaticn canal system, with the
municipality responsible for its own drainage system. Municipal funds
covering drainage syatem mainterance are included in the allocation
for road repair. A cowpcehansive jplan for fubure drainage requirements
does noi exist, and sdditional drainege facility develepment is ham—
pered by the lack of available funds.

The existing drainage facilities weve constructed for the col--
lection and disposal of stormwater rvnoft, ulthough much of the sys—
tem usually contains @ significant amount of irrigation water from
the inter—comnnected NIA canal system. !wen during non-rainy periods
significant flows arc observsde During cwven moderate rains, floods
occur along major roads due to the presence of surface runoff, irri-
gation water, some misceiléneous solid wastes and a rclatively small
amount of domestic wastiewatcrs.

Field obscrvations of the drainage system in Ualamba are as
follows:

1. The major disposal area for stormwater runoff is the San
Juan River, which runt along the north side of the pobla-
cicn, with some stormwater disposal into the ricefields
south of the poblacion.

2, Moat of the domestic wastewater (except for effluents from
excreta disposal facilities) is discharged either direotly
into street drains or into open areas which subsecuently
drain into surrounding low-lying areas.

3. The municipal slaughterhouse cnd public market drain
their wastewaters into NIA irrigation canals,

4. The municipality maintains its drainage system with funds
allocated for road maintenance. There are no comprehenasive
long-term pians for development of the aewerage/drainage Gy~
tems of Culamba.

5S¢ Thers are presently no industries producing significant
wastewaterso.

6. Approximately 12--1% metric tcna/d&y of nolid wastes i col-—
lectsd by the Municipal Health Office, ond disposed of in
an area adjrcent to the 3an Juen River in Barrio Banadero
(across the Sun Juan River, north of Barrio San Juan ).

7. Periodic flcodiung occurs in several arcas during moderate

rains, duec pirimarily to the presence of irrigation water in
conduits used for stormwater drainage, and also due to the
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presence of significant amounts of solid waste materials
which reduce the capucity of these conduits, This prob-
lem is aggravated when the water level in Laguna de Bay,
the receiving body of the San Juan River, is unusually
high. Normally, local flooding ocours for periods not
exceeding 2-3 hours,

Relationshig with Infrastructure and QOther Engineering and

Economic Factors

The provision of sewerage and drainage facilities within the
CAL-WD has a significant impact on water supply and other infra-
structure components, Economics (public's ability-to-~pay) and the
status of public health direotly affect the feasibility of providing
sewerage and drainage facilities,

In view of the current relatively minor stormwater drainage
problems being experienced in the CAL-WD area, it appears that drain-
age facilities do not warrant high priority in Calamba's list of
infrastructure components. Before decisions can be made concerning
the implementation of sewerage and/br drainage programs additional
technical and economic data must be collected and evaluated,

Information from the Department of Health indicates that in
1976, 21 percent of Calamba households had water-seal toilet facili-
tiee, 53 percent had open flush~-type toilets, 22 percent had closed-
pit type and 4 percent had other pit-type toilet facilities., It is
unlikely that such a low percentage of "modern'" facilities can eco-
nomically justify a near future sewerage program,

The rationale for the provision of wastewater facilities has
traditionally been based on aesthetios and public health benefits.
At present, there is an obvious water supuly problem in the CAL-WD,
As the water supply problem is resolved wastewater volumes will in-
crease, Related mesthetic and public health standards will rise in
time, increasing the urgency fur solution of the wastewater problem,

Projectcd Wastewater Volumes

Projections have been made for wastewater flows in CAL-WD for
the years 1990, 2005 and 2025, These estimates are presented
in Table IX=13,

The service area considered for the wastewaisr projections was
the core area to receive water supply by 1980. This area is the most
densely populated area in the water district, and is the area where
public health and nuisance problems associated with wastewater will
be greatest.
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TABLE IX~13

AVERAGE DAILY WASTEWATER FLOWS
CALAMBA WATER DISTRICT

Design Year 1990 2005 2025

Percentage of Water
Connections with Sewer

Connections;
Domestic 3% 60% 100%
Commercial, etcs 50% 85% 100%
Wastewater Flows (cumd):
Domestic 800 2,534 T,744
Commercial, etc, 227 790 2,323
Infiltration 1,762 2,538 34925
Total 2,789 5,862 13,592

The wastewuter volume whioh could be collected was determired by
estimating the percentage of water supply connections (domestic and
commercial/industrial/institutional) with sewer connections during
the design period from 1990 to 2025, It was assumed that all water
supply oonneclions would have sewer connections by 2025, and that in
1990, 30 percent of domestic and 50 percent of commeroial/industrial/
institutional water supply connections would have sewer connections.
It was assumed that no unusually large water consuming connections

would ocour during the design 1 ~i--. and that 90 percent of water
cunsumed would therefore be re:i::": to the sewers. An allowanoe was
made for groundwater infiltrati:: ::.:o the sewers, based on projected
percent of physical area witi uciers and an infiltration rate of

015 lps/hectare. The resultant number of sewer connections required
during the design period was then checked to ensure that the annual
rate of sewer comnection construction was realistically within the
ocapabilities of the water districte.

Alternatives Available

The economlc cost of sewerage/drainage facilities for the
CAL-WD area is expected to be significante
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The provision of a financially self-sufficient sewerage/
drainage system is seldom achieved even in developed countries.
It is likely that the CAL-WD is no exception to this rule,.

Feasible alternatives for sewerage in the CAl-WD area appear
to be as fellous:

1. individual (septic tanks) or unified public collection
system;

2. combined or separate sewerage/ﬂrainage system;

Js various degrees of centralized community sewage
treatment;

4. disposal system (river or land disposal) for treated
HeWEZE.

The question of whether the CAL-WD should construct a com-
bined or a separate sewerage/drainage system depends on economic
ciroumstances.

An alternative to the combined system, which must be investi-
gated in detail during the sewerage feasibility study, is the provi-
sion of open canals (peripheral drains).

Alternative treatment and disposal msthods for intercepted
wastewater may consist of's

1« Screening of gross solids; high-rate lagoons and effluent
discharge into the San Juan River,

2. Some form of treatment such as conventional primary
and/or high rate secondary treaiment may be applied.
Treated wastes may be used potentially for agricultural
irrigation,

Recommendations

As.soon as the first-phase water supply program is underway,
a comprehensive sewerage/drainage feasibility study should be
undertaken. This study must address the issue of combined versus
separate sewers, It should also update the population and water
demand projections of this water supply studye

Once the decision has been made to use either the combined
or separate system, the water district must embark as promptly as
possible on a street sewering and houoe connection programe

B
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A plumbing code should be developed by the CAL-WD to ocoordinate
plumbing requirements for water, wastewater and surface runoff
facilities. This code becomes very important an] meaningful
particularly if a separate .,.tem of sewers is adopted.

In the meantime, a house-to~house survey should be conducted
to inventory existing wastewater and toilet facilities, As~built
drawings of storm drains and peripheral canals must be compiled
and accurately recorded in preparation for the sewerage/drainage
feasibility study.

The provision of an alternutive distribution network for
NIA irrigation water, such as the construction of another main
canal south of the poblacion (immediately adjacent to the agri~
cultural lands presently served by KIA), would permit full use by
the municipality of the existing lIA canals on J. P. Rizal and Fe.
Burgos Streots for stormwater drainage, resulting in a large in-
crease in stormwater disposal capability f'or the municipality.

For residences and establishments that currently lack waste
disposal facilities and are financially unable to provide the modern
flush toilet with septic tank, the Department of Health (Division
of Environmental Sanitation) has developed an inexpensive water-seal
toilet.

Permanent rights~of-way should be acquired for the main routes
that will be used for drainage/scwerage canals.

The current practice of dumping solid wastes into waterways,
canals and manholes, should be strictly prohibited. Solid wastes
not only pollute the water, but also are very unsightly and serve
as habitats for flies, rodents and parasites. The proper handling
of solid wastes should be studisd and planned carefully.

He. MANAGEMENT OF WATER RESOURCES

In order to make the best use of water resources available for
present and future use of CAL~WD, certain technical and management
steps must be ccrsidered. These considerations are primarily related
to the collection of data concerning the chemical quality and amount
of water -woduced by the distri~t, and a data storags mmd retrieval
system which would provide ras; accessibility to those erganizations
dealing with subject. These are discussed further in Appendix P,
Volume II of this report.

I. UPDATING THE WATER SUPPLY MASTER PLAN

To be a meaningful working document, this water wnpply master
plan must be periodically updated. Changee related ‘o technological
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developments, social goals, land use concepts, unforeseen
population growth or movement, elc., mat be reviewed for
possible long-range impact on the program recommended in this
report. An outline of the steps required for such periodic
updating is presented in Appendix Q, Volume II.

J. ENVIRONMENTAL CONSIDERATIONS

Appendix R, Volume II discusses some of the ways the
recommended program may affeot the environment of the study
area. Some of the natural resources affected by the program
are irreplaceablec, requiring due consideration before actual
conatruction.
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General

ARNNEX IX-C

DISTRIBUTION SYSTEM CROWTH

it 1s necessary to project *he growth of the distribution Y B-

tem in order to estimate the required expenditures for internal

network piping, service connections, and iire hydrant requirementa.
The projection of distribution system growth is based on 1)
apportionment of the ssrved population ameong individual sections

within the service area
each connection, and 35
served sections within the service arsa.

are discusred below.

Served Population

an

2) the projected number of people served by
the anticipatsd total area of individual
The dotails of these items

The projections of served population prasented in Chapter VI
are presented in Amnex Table IX-C~l according to individual community
served and respective service areas in 1976, 1980, 1990 and 2000.

Community
Served

Poblaocion
San Juan
San Jose
Lecheria
Halang
Bukal
Pansol
Real

Linga
Palingon
Parian
Mayapa

Pe. Rizal
Sampiruhan
Looe

Sucol

San Cristobal
Prinza

Total Served
Population

Total Servioe
Area Population

Percent Served

ANNEX TABLE IX~C-1

SERVED POPULATION FEOJECTIONS

CALAMBA WATER DISTRICT

1976 1980 1990 2000
Service Area Service Area Service Area Service Area
54322 6,468 17,497 30,541

18 390 1,213 2,635
104 450 1,662 2,360
391 720 1,990

79 198 460 1,045
525 720 1,880 . 3,020
104 432 1,265 2,624
165 336 1,564 2,57

- 600 1,823 3,27

- 450 1,817 2,816

- 768 2 3,240

- - ot 6,666

- .- 1,024 2,486

- - 535 1,138

- - - 1,903

- - - 638

= - - 1,133

- - - 172

6,708 11,532 37,220 71,903
24,872 36,662 64,455 100,069
27 i 58 12



Number of Persons per Connection

Based on the pilol area studies within the present servioe
area, the present number of people served by a mingle aervice ocon-
neotion i3 6.1 on the average. With an anticipated rise in etandard
of living this figure has been assumed to decrease to 6.0 by 1980,
5.75 by 1990 aad 5.5 by the year 2000.

Area Served By Internal Network

In order to project the net area to be served by internal net-
work piping, the gross service areas (presented in Annex Table IX--C-2)
were modified, taking into consideration the percentsge of population
served for the years 1990 and 2000 (i.e., 58 and 72 peroent as indi-—
cated in Annex Table IX-C-1), as woll as actual area served by
installed piping by 1980 (i.e., 130.7 ha). The modified areas
resulting from the above considerations correspond io served areas
of approximately 130, 404 and 726 ha in 1980, 1990.and 2000, res-
pectively (i.e., 48, 81 and 88 percent of the 1980, 1990 and 2000
total gervice areass, as indicated in Annex Table IX~C~3.

ANNEX TABLE IX~C-2

TOTAL SERVICE AREA BY INDIVIDUAL
COMMUNITIES (hectares)

Community 1976 ) . 1980 1990 2000
Served Service Area Service Area Servios Area Service Area

Poblacion (30.8) 65.5 78 83.1 91.7
San Juan 10.6 22.6 2296 22.6 2206
San Joss 305 T4 15.6'. 2609 3900
Lecherisr 10.1 21.5 29.3 42.9 5067
Halang 0.9 2.0 5.9 . 14.4 24.6
Bukal 3.7 7.8 14.8 , 3549 66.3
Pansol 3.6 7.7 17.4 4203 6606
Real 9.5 20.3 46.4 111.9 167.7
Lin‘a- 4.2 900 15-2 24.2 34.3
Pﬂlingon 3.1 6.6 9.0 10.5 10.5
Mayapa - . - 23.4 48.8
P. Rizal - - 3.9 1506
Sampiruhan - - 14. 29.3
LOOO - Aend - 21.8
Suool - - - 15.6
San Cristobal - - - 13.3
Frinza - - - AT
TOTAL (8040) 170.4 272.4 499.3 825.7

Note: Numbers in parentheses are net areaa served in 1976.
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ANNEX TABLE IX~C-3

TOTAL AREA SERVED BY INTERNAL NETWORK SYSTEM (HECTARES)

Commmnity Phase I-A TFhase I~B Phase II-A  Phase II-3

Served (1981-85)  {1986=90)  (1991-95)  (1996~2000)

Poblacion (37.4? 43.2 2.6 443 4.3
San Juan 510e8( 1.9 - ~ -
Sen Joge Te5)} 1004 2.3 75 T4
Leohoria (14.1) 6.7 1.4 5ud 5.5
Halang { 2.8 449 1.8 542 Sel
Bukal ; Tot 13,8 6.0 1447 14.8
Panscl 8.4 1531 6*1 130‘ 1305
Real 2243 4208 1808 29.5 29.3
Lings Ted 10,0 2.1 5.8 5¢7
Palinmn 4.3 5¢2 0'5 0.2 003
Parian 8.7 114 1805 23.7 2307
Sampiruban 4e7 4e7 TeT 7.8
Mayapa - 1542 13.1 1342
P, Rizal - 3.7 546 5e5
Looo L - 807 8.7
Sucol - ~ 645 6.0
San Cristobal - - 563 53
Prinza ~ - 40] &oi

Total (130.7) 19040 8347 16142 160.8

Cumilative Total 320,7 40444 56546 72644

Note: Numbers in parentheses are nef areas served by 1980

T% has also been agsumed that relevant distribution system pipe-
lines passing through the service areas will provide service to the
areas within 50 meters on each side of the pipelinss {sce Table IX-
C—})s The resultant net areas to receive internal network systems
are *abulated in Annex Table IX~C-5 according to conairuction phase,

Numoer of Service Comneotions

The projection of the number of service oonnections to be in~
gtalled is obtained by dividing the served population (see Annex
Pable IX-C~1) by the average number of persons per connection. The
estimatad uumber of service connections for each community within
the mervice area is presented in Annex Table IX~C-6,
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Coamunity Phanza T4 Thage -1 Thase II--A Fhege II-B
Served (1c81--85) (1986-90) (1991~95) {1996-2000)
Fohlacion 1.5 - - -
san Juen - - - -
San Jose s - - ~
icarriu 2.5 - ~ -
Halang 2,5 1.0 - -
Bukal 120 - - -
Paneol - - 13.5 -
Real 15.0 13.9 - -
Linga ~- - -
Priiuagon - - - -
Parian - 18.5 - -
Sanpiruhan 3 - - -~
Mayapa - 8.3 ~ -
P. Rizaj - 3&7 hid -~
Looc - - T -
Jucol - - 6.5 -
3an Cristobal - - 3 -
Prinza - - = -
Total 40a1 45.4 30.0 0.0
Cumulative Total 40.1 85.5 115.5 115.5

ANNEX TABLE 1Z-C-5

NET AREA SERVED BY INTERNAL NETWORK (hoctares)

Cormunity 19860 Phase I-A Phase I-B Phase II-A Phase II-B
__Served served Arvea (1981-85) (1986-90) {1990-95) (1996-2000)

Poblacion 37.4 42.2 2.6 4.3 4¢3
San Juan 10.8 11.8 - - -

San Jose Te5 10.4 2e3 Te5 Ted
lecheria 14.1 10.2 l.4 54 5.5
Halang 2.8 2.3 0.8 5.2 51
Bukal Tl 1.8 6.0 14.7 14,8
Pansol 8.4 15.1 6.1 - 13.5
Real 2203 27.8 4!9 2903 29.3
L:Lnga 703 10.0 2.1 508 5-7
Falingon 43 He2 0.5 0.2 0,3
Parian BaT 11.4 - 23.7 23.7
Sampiruhan - 1.7 4.7 Te7 7.8
Mayapa - - 6.9 13,1 13.2
P. Rizal - - - 5.6 5.5
Looc - - - 1.7 8.7
Sucol - - - - 6.0
San Criatobal - - - 2.3 5¢3
Frinza - - - AT ___(3,_.:'(_
Total 130.7 149.9 38.3 131.7 150.8
Cumalative Total 130.7 280.6  318.9  450.1 610.3
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ANNEX TABLE  LfeGomts

SCHEDULE FOR SERVICE CONNEGTION INSTALLATION

Community Jadiate Phase I--A FPhase I~-3 Fhese Il-4 Phupse il- @
__Served Imoroverorrs (3531205 (1606-00)  (1291=09)  (1996-2000)
Poblacion (871} 207 933 1,032 1,255 1eing
sen Juan ( 3) 52 73 73 134 134
San Jose 17 58 107 107 70 I
Lecheria 2 64§ 56 113 113 139 139
Halang Ky 2n 7 23 55 55
bukal { 56 34 103 i04 111 111
fansol R 5% T4 T3 129 423
Real ( 27) 29 08 08 98 55
Linga 100 109 108 139 146
Palingon 75 121 20 98 98
Parian 124 115 116 115 115
Mayaps - - 422 395 395
Pe Rizal - - 1758 137 137
Sampiruhen - 45 47 57 57
Looc - - - 173 173
Sucol -~ - - 58 58
San Cristobal - - -~ 103 103
Prinza . - - 34 —
Tota1(1,o9~3)-1-/ 824 1,925 2,625 34300 35300
Cumulative

Total 1,521 3,847 6,472 9,772 13,072

During the leakage survey whict will be conduoted during the imme-
diate improvement orogran. it is expected thel some oxisting serviox
connections wWill bs identified as major sources of leakage. It has there~
fore been anticipated that 30 porcent of cxisting service connections will
roquire major repsls cr replacement hy 1980 The remaining 7O percent
will be repsired or repiacad duwring Fhase T~Ae

Areas Recelving Mivs Froiguviicn

811 of the oreans o receivs internal neitwoerk piping by the year 2000
will glso be providsd wiih five protection serviea by the year 2000, Nor-
mal repidential type Tirs hydrant service will be provided except in thore
araas where lvigh preperty values are sxpoctsd. Within the Calamba pobla-
clon, 49.7 hectares will veceive a higher level cf fire protestivi eervice.
The scnoduls for Yirs hrdraminstaliaticn ig pracented in Annex Tabls TXi-
C"'7 2

s mamer

1/ , o .
~/Numbe?e in parcniboses ave existing counectisns in 19760



ANNLL "PABLE IX=Cw7
SCHEVULE +Olt »IR0 HeDialP TLETALLATION (hectarea)

Domgeing
SATVOi

[ e R

TI-i  Thase TT-2
.l“)l) 4 305 ;

—. .

PabY e on PRESRIAMIRY SN T VIR 23,0010,

San Juan e b 5,6 5e7

San Josa o 8.8 fi. 8

Laobevia .0 3.8 10.8

Halang 49 4.9 5.0

OS] T4 1. 1.1

Pasipold 1ied 1ol 14.1

Real 5.6 35.6 35.6

Lingw 7.8 7.7 T7

Pi“.].ingon 917 ?t() 206 306
Parian 2145 21.5 21.5 21.5
ssmpimiban Hed 8.2 6.2 Gel
Mayans - 13.8 13.8 13.9

Po Rizal - 49 4.% 5.0

Looe - - 8.7 3.7

Sucel - .- 6.2 6.3

Sea (viszobnel - - 5.3 543

Pring - - — 4e7 o7 —
Total 3155.0(22.3 % 173.6(12.3 % 198.7(12.3 % 199.1(12.2)*

Cumulutive
Totizl 125.0{12.3 ) 309.6(24.5V% 527,3(26,9% 726.4(49.1 )}

Gomputer Studiag

The recommended program of pipaline conatruciicn presented in
Chaptar IL retin-ts ihe respliis of sucosseive computsy snalvess of
the CAL-WD distiribuiros gystem. The feneral dagizgn ceriteria and
method of analyais aro dazcussed in fopendix K; Velume 1I, and
Chapier XYJ, Methodology Manuel, raspactively,

Tas method of solsoting pipeline siges consinte of analyzing
a numper of flow vequirementie and Oyaravxng conditions end designing
each pipc for the worst set «f gonditiong. Since ezch computer
analysis is critical to a diflerent servies of pipas there ie no
single program result trhat can be included nersin au a “design run’.

S T ——— ket ¢ ottty

¥ireas ta recelve high--lovel hydrant sexiize are shown in
parentheses.
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The computay peintents for the peal hour and inizsm hour can-
ditions are included {Aanex Tables X-0-$ and TimG) 53 vopre sone
tative of the worzl conditiens Tor (he denim ¢ L pipea. The
peak-hour condition wmay, in zenersl, he cocsidered as the "desiem
run” fer tks medoraly of pipese Powever, certain variabions in
operational modes, can be eritical %o gome pipelines,

Pipeline numbevrs from 1 to B9 shown in the computer printouts
are existing pipslines. 10 av existing pipeiins ia replaced, the
®1 to 38 serist v roplacad by A0 serics pine numbers.  The Y100V
series plyelinee ara recommendad for installstion during the imme-
diate improvement progvame  The YCO0Y saries piveiinee are to sabiely
1990 design conditioms. fhe “300" seriss pives are to satisfy the
year 2000 design conditions.

Some of tha pipelines in the recommonded coustruction program
nay appaar to be in 3 ccusiruecticn phase ot ingdiceted by appropriate
pipe numbera, Thieg ey resall fron other conditions governing the
staging of recommendsd facilities., An exemple might be a "200"
geries pipeline incluwded within the imwediaie improvement program
because the "200" seriez pipeline was not sufficiently large to
aconomically justify etaging.
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CHAPTER X FINANCIAL FEASIBILITY ANALYSIS
A. GENERAL

The financial feasibility analysis herein egtablishes a detailed
set of guidelines thai the water district management may use in making
crucial desisiong during the next years., ‘The technical aspects and
project cost of the recommended plan have been presented in Chapter IX.
Itz economic justificziion foliows in Chapter XI. In this chapter, a
plan is developsd to indicate how and when funds will be used to operate
and maintain the syustem, implement the program, establish reserve funds,
and retire indebiedness,

Hater rates have neen developed on the bLasis thaet the system will
be financially self-supportinge. Capitael funds for the recommended
plan will be obtained by borrouing from international lending agencies
and LWUA, The water rotes thab have been developed appear to be within
the ability-to-pay o1 ths averam householder in the water districte

The finuncial anclysis inciudes only thoss revenues and disburse-
ments for the proposed construciion program from 1978 to 1990 (Immediate
Improvements, fhasesI-A nnd Fhise I-B). All revenues and disbursements
shown between 1950 and 2000 are those directly attributable to conti-
nued service and expenses occurring from facilities oconstructod between
1978 and 1990,

B. THE EXISTING SYSTEM
Pargonnal
As of Dacember 1976, the CAL-WD employed a total of 14 personnel,

Key popitions are currently being filled and the quality of the staff is
being upgraded to comply with L4UA guidelines in personnel organization,

Water Rateg

The present system has a total of 1,098 flat-rate connections. As
of January 1977, the water raies were as follow:

Residential/Cevernment Commercial/Industrial
1/2" 150,00 per month 1/2" P 60,00 per month
3/4" 25400 3/4" 80,00
in 250.00

Financial Statemenis

From the availahle income statenents for 1977, average monthlyl/
revenue is *14,400,00 wihile average mcrthly oxpense is ¥29,000.
Income exceeds expensen by only 2 small margin and will result in
deflecit if alleowances were to Lo made for depreciatione

———

1/Month1y revinues ind exrenses for 1977 of 34,400 and P29,000,
respectively,were obtaired from availoble financial statements. The
1976 operating and maintenance expenses of ®14,500 par month reflected
in Table IX~’ were obtained from the districi's budget for the period
July - December 1478

i
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The disirict is now in the process of installiug the Commercial
Practices Manual which prescribes detailed accounting procedures. low—

evaer, historic {inancial records have not been hased on crganizod
basic accounting sygtems, Therelore, data on the past finances of the
preseat system are inadequate to form 2 sound baais for future projec—
tiong. It is therefore necessary o make cartain ausampiions, The
finapcial toacinility ot those esvuwnpticns will be toested an the project

C. DEVELOPMENT CQ37S

The cost eglimates of the facilities necded Lo improve and expanid
water zervicac of the woter d:mtr¢0t over the dsvelopmeni planning
period av: pregenited in Chapter IXe. Cost estimates of tha facilities
are bascd on the projecied July 1978 pricese

Project Coats

Project coats ot facilities recommended for implementation in
Stage I are summarized on an annual basis in Annex Table X-C-1.
Bugzinecring seirvices fox design and congiruction supervision ars broken
down. It has been assumed that 70 percent ef the engineering services
applies to surveys and design and 30 percent to construciion supervi-—
sicn. Desgign costs are shown in the year preceding constructione.
Continpencies {19/10 percsnt) are distributed uniformly during the con=
gtruction pariod, Forelign exchange component of total project cost
includes cost of direct and indirect import items, as well as a portion
of the engineering cogtse

Eacalation of Coets

To account for the effectis of inflation, capital cost estimates
aro escalatsd. This has been done year by year on an item—by-~item basiz
uging escalation factors computed from assumed infletionary trends and
applied to the basic cuirent cost date aB shown in Annex Table X=(C~2,
The escalation factors nged are based on an average annual rate of
inflation oi 10 percent per year from 1978 through 1580, 8 percent from
1981 to 1985 and 6 percent per year Zhereafter. On the other hand,
annual operation and maintenance costs and family income are escalated
at a rate of 8 percent all throughout the 23-year study period. These
escalation factors heve been assumed to apply equally ito the local and
foreign exchange copis.

D. OPERATING AND MAINTENANCE COSTS

This cost category covers cash expenses required o keep the ays—
tem operating and adequately maintaineds It assures the continued
maintenance of the water disirict's revenue-producing capacity and
protection of its investment. Included in this cozat category ares
personnel, power, chemicals, maintenance, rental, a2nd other miscella~
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neous expenses wWhich are neocsssary to run tho overall water system,
Most items increase in accordance with the quantity of water produced;
the number of customers served; and the axtent to which the physical
plant will be opsrated end maintainede.

The operating costs of the existing and future systems are pre-
sented in Chapter IX,.

E. FINANCING POLICIES COVERING LOCAL
WATER DISTRICT DEVELOPMENT

The following are the major potential sources of funds which oan
be utilized by the CAL-WD3

Operating Source

To the extent that revenues from the operations of the local water
distriot exceed annual cash requirements for all other purposes, funds
ocan be devoted to financing development costs. As a practical matter,
it is highly desirable to finance a signifiocant proportion of develop-
ment costs in this manner in order to reduce the amount that must ve
borrowed and the aspociated debt amervice ocosts,

Non-Operating Sources

Non-operating sources of funds for development inolude 3 basio
groups:

1. loans = funds may be borrowad by the water distriot for
development, One of IWUA's primary functions is lending
funds for development to water districts. From the water
distriot's point of view, LWUA is the primary, if not the
only realistic,source of fundse. LWUA borrows both foreign
currencies and pesos at varying terms and relends needed
funds to water districtsacoording to the oomposite terms
needed to support the blend of debt service terms LWUA
itself must meetes At present, LWUA's terms inoludes

Immediate Improvements lLoan Phase J~-A and I-B Loan
Interest—~ 9 percent per annum to be 9 percent per annum to be
computed at ¥ percent per computed monthly at % per-
month. Interest due on the cent per month from the year
looal component is paid following the date of dis-
annually. Interest on bursement.

foreign exchange is capi-
talized during construction,

X=3



Immediate Improvements Loan Phase I—~A and I-B loan

Total loan outstanding at
the end of construciion

period earns another full
year interest befors re-—

payment

Duration - 30-year loan, disbursement 30~year loan from the date of
assumed made at mid-year, initial disbursement,
thus will earn interest for
6 months,

Principal~ amortized equally for 30 No principal payments due
years to start one year during construction periods
after construction. (Construction periods of

2e

3.

Stage I-PhasesA and B are ex-—
plained in Chapter IX). Prin-
cipal repayment period is 30
years less the duration of the
disbursement period.

Charges and Assessments - consist of payments made by new
customers and benefiting property owners for the cosis of
apecific portions of the facilities being developed. Typi-
cally, such charges are made for the costs of new construction
and water meters and for all or a portion of the costs of new
distribution system extensions. LWUA guidelines suggest that
new customers may pay for connections and water meters, but
currently do not inolude an assessment for distribution system
costse For purposes of this analysis, new oustomers were
assumed to be paying for new connections and water meters on

a revolving fund basis. These sources are referred to as "con=~
tribution in aid of construction" in accounting terminclogy and
have the effect of reducing the amounts to be borroweds Since
many new customers will not be in a position to pay connection
fees (or benefit assessment charges) in cash, it will be neces-
sary to provide financing assistance. Present practice is to
allow such payments to be made at a flat monthly rate of P5.00

over a period of 10 years.
Grante or Credits — IMUA has access to loan funds on con=

cessionary terms and is thus able to relend funds at rates
that are below market rates. This in itself is a ‘credit'
available to the local water district borrower. In some
countries, the national government makss outright grants to
1ocul water districts in recognition of the overall national
benelfits of having safe and reliable water systems. Another
approach is for the government to advance a portion of the
fnnds needed during the early years of development at little
or no interest to assist the local utility in building its
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finanoial oapascity. This is another form of foredit'® as
referred to above, Later, as the revenus base expands and
development expenditures decline, the local utility refunds
such advances as permitted by its cash position. At the
bresent time, however, the local water district is expected
to undertake its development programs with no equity partioci-
pation by government or assistance other than the IWUA loanse.

Reserve Rsquirements

Since reserve requirements are tied direotly to obtaining develop-
ment loans from IMUA, they are considered as funds required to support
capital development. After total revenue requirements are determined,
IHUA guidelines suggest that 10 percent be set aside for reserve funds,
For purposes of this study, a lower percentage will he used, starting
at 3 percent progressively increasing ic 10 percent.

F. IFUNDS FOR CAPITAL DEVELOPMENT
Once the basic data requirements are met and the financing policies
outlined, funds required to cover development costs are then determined.
The mogt important document in this regard is the breakdown of
costs as escalated and shown in Annsx Table X~C~=2,

Dapreciable Assets/Depreciation Expenses

Capital assets acquired each year become subject to depreciation
in their first full year of service. Thus a pipeline complsted in 1978
becomes "depreciable" in 1979, If it has a 50-year life, depreciation
continues for 50 yesrs and it is aseumed to ba retired in the 51et year,
The cost of large racilities that require several yoars to construct 1is
oarried as "Work~in-proocess" until completed.

Annex Table X-F-1 shows the water distriot®s assets and depreciable
value forecasts, the initial purpose of whioh is to show the appropriats
"depreciable" values for use in oalculating replacement costs and annual
depreciation expenses. At the same time, year-end book values of agsets
are shown as well as the value of work-~in-process.

Based or the schedule of asssts, annual depreciation expsnses were
caloulatecd and are shown in Annex Table X-P-2,

Revolving Fund for Conneotions

To assist new customers in financing servioce connection charges,
it is necessary to provide working capital for a revolving fund. It
is proposed that LWUA's present policy which provides for the costs to
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bs payabls at ©5.00/month over a 10-year period be inoreased to P§.33
by 1978 to covar ihs inoreased unit price of maters. Nei inflow funds
will be required over a period of 10 ysars to build sufficient income
to support the annual ceste of connsotions. A% soms future point,
incoms excesds annual sxpenditures and the revolving fund can be used
to refund the e¢arlier advances of working cepital,

Annex Table X-F~3 indicates the working capital requirements,
In this table; tha two key assumptions ares

as The monthly installment payments are based on actual
costs of consiructing servine connections and meters;
thus, the monthly payments by customers connected te
the system in 1981 would be greater than those who
would be conneoted to the system in 1978 to acoount
for the socalation of construction costs.

2. sixty (60) psrcent of all new oustomers would utilize
the inetallment method of financing connection charges.

Revenues Unit HForecasgt

The presont IWUA rate polioy incorporates the uase of “revenus
units" (RU) in determining the basio cost per cubio meter of water to
domestic consumers. Commercial and industrial oustomers are charged
twioce the unit price for domestioc use and wholesals water distributors
are charged thrios the basic price. As defined, a "revenue unit" is
an arbitrary unit of measure into which discharges from pipes of va~
rious sizes ars reduced %o a 3/8~inch connection by the use of
conversion factors,

Thus, the discharge of a 3/8-inch comnsction (aotually a $~inch
connection, but regulated by a water meter to give the discharge of
a 3/8-inch oconneotion) is multiplied by 1.0; that of a #-inch by 2.5;
that of a -inch by 4; that of 1-inch by 8; and so forth, to get the
total RUs deliverad,

Two charges are levied on metered connections -~ the service charga
and the commodity charga. The servioce charge is the fixed charge which
ooverg the firast 10 cum of water, It varies according to the gize of
the connection, The commodity charge is payment for water consumed
after the first 10 cum. The urit price is wniform for every size and
type of cennection,

Annex Tables X-F-4a and Z-F-4b give the revenue unit forecast.

X6



G. ANALYSIS OF WATER RATES

Ability~To-Pay Issue

Presidential Decree No. 198 stipulates that water distriots must
be firancially self-gufficient, In the past, most waiter systems have
not been able tn generate pufficienit revenues to cover even the
operation and maintananos expsnees due to various faotors including
poor priciig sohemes, defective collection system and inadequate oon~
sumer promotion. The mejor reason for insufficient revenues, howaver,
is that certain consumers being served by the water distriot have such
low incomes and hence, are not in a finanoial position to pay the full
ooste of the system. Therefore, befora a water aystem is improved and
expanded, the ability-to-pey of the population targeted to ba served,
muet be ascertainede.

Since wator distriots ars not expected to Le extended government
subsidy, the analysis of the factore affecting ecbility-to-pay has beon
significantiy simplified. The factors that affect ability-~to-pay are
the annual income of families covered hy the water distriot and the
percentage of their income allocated to water supply.

In March 1975, an informal survey wes conducted smong Water
District General Managers te help gather dats needed for the ability-
to~pay studies. Questionnaires were distributed to 15 water districts
covering provincial areas that differed in size, location and economioc
conditions,.

The answars given by the general managers of the 15 water distriota
are summarized as followss

1) Though 10 of the water distriots wera revenue-producing prior
to the change in management of the water distriot, 13 imposed
increased water rates upon takeover.

2) Water ccnsumers generally accepted the increase after some
explanations justifying it. Only five received formal com=
plaints sbout the inoreased rates while eight received formal
complaints about the poor qualiiy of water supplye.

3) Ten had diffioculty in the ocollection of water bille primarily
due to dissatiafaction of conesumera with the water serviocs.

4) Assuming that oapital and service improvements were made,
the general managers indloatsd they could increase their
rates by as low as 25 percent and as high as 447 percent for
the average and below average households,
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A formal survey wes conduoted in April and May, 1975 in the olty
of Lipa and the Municipality of Tanauan, These pilot areas were
selected because (a) thoy are at present expsriencing water supply
problems, (L) tha incouss level of thoxe families is similar to that
of the national income figure, and (o) they are near Manila, only
about 2 hours away by buse

The survey coversd 556 families, cliawssil'ied intu 4 incoms groups,
Approximately 28 porosnt came from the low-income clage (below P220/
month); 55 percent from the middle—income (P221 - #750); 12 percent from
vhe upper~middlie-ianvemo group; and 5 perpent from the hign-inoome group
(above P1,500).

The table below prezents the highlights and pertinent findinds of
the survey:

STIMATED ABILITY-TO-PAY BY INCOME GROUPING
Weightad Average

Incoms Group P220  P221-750 P751-1,500 P1,500
¢ Distribution 28% 55% 124 5%

Probable Ability-
to~Pay on Basis

of Improved
Service P13.50 P24.50 P37.00 P67.50  P25.00/mo

Estimated Average
income $220 P660 £1,000 P2,700  P680/household

Ability-to-Pay
Divided by Ave-
rage Income 641% 3.7% 374 2.5% 3.T%

The foregoing table indicates that the low~-inoome group may bs able
to pay a maximum of' ®13.50 a month for water (about 6.1 percent of their
averags incoms)e In the extrems end, the high~income group may be able
%o pay a maximum of P67.50 a month for water (only 2.5 percent of their
average incoms), This disparity in the percentage of income allooated to
watsr by the 2 income groups may well be the best argument of those
advocating a cocialized price structure,

The probable maximum abiliéy—to-pay of the pilot area average house-
held is about #25,00 per month,

2/ This figure inoludes appropriate allowanoces for the respondents
understating their income or willingmess to pay and the inoreasge in
amount they are willing to pay as a result of improved services,
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Fami Inoome

In the Survey of Households Bulletin Series No. 34, published
July 1973 by the NCSO, Manila, (page 3, Table 5), the following data
are givens

Manila  Other
Total Total and Urban
Families Urban Suburbe Areas Rural

Median Family Annual

Income, Pesos P2,454 3,972 P5,202  P3,650 P1,954
Size of Sample,
Families 6,347 1,913 525 1,388 4,434

The above data are for the 12-month period May 1970 to April 1971,
more or less. The figure for "other urban areas", 3,650 median family
amnual inoome, may approximate, or may be a litile less, than the
median family income in the areas served with piped water, As the
figures cited above show, in general, people in urban areas tend to be
financially better off than people in rural areas. The term ™urban
areas" includes all urban areas in the country., The inhabitarts of
the oentral urban area of a oity or munioipality are expected to be
somewhat wWealthier than the other areas of the oity or
municipality.

By July 1976, the annual income for "other urban areas" cited
above, esoalated at 10 peroent per year, would be about P6,200/year.

The report, "The Filipino Family, Community, and Nation" by Emma
Porio, Frank Lynch and Mary R, Hollensteiner published by the Institute
of Philippine Culture of Ateneo de Manila University in April 1975,
oites in Table A9, page 99 the results of a survey in April 1974, The
families surveyed were distributed among 15 urban areas, and inocluded
373 families in Metro Manila, Exocluding the families in Metro Manila,
mean monthly income of the remaining 1,599 families was P572, or 16,864
per yeur. Escalating this income at an annua) rate of 10 percent, by
1 July 1976, it would be an income of abuut P8,510 per year, These 14
urban areas are among the more urbanized in the country. They inoluded,
for instance, only 3 municipalities, the other eleven being classified
as oities, The median population of the 14 urban areas in the 1970
ocensus was about 70,000,

Based on these data, the meait family income of the people residing

in the water service arcas of the communities whose water systems are
proposed to be improved might be, bty 1 July 1976, comewhere between the
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P6,200 per year ?develomd from the 1970/71 data of the KCSO) and the
P8,510 par year (developed from the data of Porio, lymch and Follensteiner ).
For lack of other data, the average water-using family maey have an incoma
of about P7,900 during 1976 (or P660 per month, which is close to the

Lipa household survey). This is equivalent to an annual income of $1,000
for a family of six or seven,

Initial Rate Determination

Several trials were made to oome up with "revenue unit" (RU) prices
that oan be used for a period of several years., It is good practice for
the water district to adjust prices every 3 years or 80, instead of
annually,

Based on the trials mada, the water rates established at 3~year
intervals are as followst

Period Water Rata (P/RU)
1978-1980 P0.75
19811983 1620
1991~1994% 7090
1995-199T* 2,00
1998-2000% 2.10

The first step of P0.75/RU was selected as an intermediate rate, in
antloipation of the second step (P1.20/RU) which is indicative of the
required cost to make the system financially viable, The rate of r1.20/
RU in 1982 cost levels is equivalent to P0.82 in 1978 prices (based on a
10 percent disocount rate). Likewise ®1.50/RU in 1985 is equivalent to
PO.77 in 1978 prices.

Feasibility of Charges

The question of feasibility is a matter of analyzing whether or
not the oustomers of the water distriot are able to ray the required
charges both now and in the future in order to obtain safe and reiiable
water services., Inasmuch as the proposed water rates represent the
"mean", determination has been made for that group of households whose
inoome (P700/mo) also represents the "mean". Probable use of water

*These rates only cover expenses of debt service and operation and
maintenance costs incurred for facilities constructed before 1990, Water
rates from 1990-2000 would be higher if the CAL~HD continued %o cone
struct additional facilities from 1990 to 2000,

X=10



by this group was calculated at 24 cum per month.l/ for present pur-
poses, the study covers consumers with -inoh conneations inasmuch as
they comprige the bulk of the domestic/government consumerge Working
back, the 1979 rate of P0.75 per revenue unit will yield a monthly
service charge of P13,75. The commodity charge for a 24-cum consumption
is P10.50 (0,75 x 14). For newly connected customers who avail of the
10=year installment plan, monthly expenditure for water will increase by
P5.81 to wccount for the service connection charge. Since both water
and household incomes increase each year, the impact of the installment
charge on the expenditure pattern of the household will decline over the
10-ysur period of puyments 'The estimatcd impact of the increased rates
and connection charges on household patterns is shown below for the
mid-point of each rate lLilocke

1979 1982 1985 1989 1993 1996 1999

Escalated income of

Lougehold ecarning

P700/mo in 1576

(84: per year) 880 1,110 1,400 1,900 2,600 3,300 4,100

Ixpenditure for 24~-cum
water consumptione
service charge

(firgt 10 cum) 18475 30,00 37.50 45,00 47.50 50.00 52,50
Commodity charge
(Rate/RU x 14 cum) 10,50 16,80 21,00 25,20 26,60 28,00 29,40

Income allocation to

water for existing
consumers (%) 343 442 442 3.7 2.9 244 2.0

Conmnection charge for
new customers

(®6.83/mo in 1978) 7e51 9463 12413 15431 19.32 23,01 27.40

Income allocation
to water for new
customers 4.2 5-1 5.0 405 3-6 3.1 207

Since the mid-point of the period was selec‘ed for comparison, it should
be noted that the proportions shown would be slightly higher in the year
preceding the mid-=point and lower in the succeeding year of each rate
block,

i/Probable use of water by income groups:

Income Below Upper Weighted
Grouping Average Average Middle High Mean
Probahle Water

Use cum/mo 16 24 32 44 2347

X-1



In the example shown above, the proportions of the household
income required for water services (except in 1982 and 1985 which are
the crucial years) are considered within the upper range limit of the
ability-lo-pny studies done in Lipa City where willingness to pay fees
for improved services wus found to be ahout 3.7 percent of the house~
hold income,

In the final analysis, if any significant improvement is to wve
achieved in the scope and quality of public water service and if the
requirement for commercially viable and financially self-supporting
water distiricts is to be maintained, all groups of water customers will
have to pay substantiazlly higher charges for water services than they
have paid in the paste

Socialized Water Hates

A policy guideline in the structuring of water rate charges is
that they must be reasonable and realistice. 5ince water is a prime
commodity both for the poor and the rich, the socialized rate may be
determined such that a greater financial burden is carried by those
who can aftord it(t not to the point that it boecomes oppressive to them ).

In the preceding sections, specific rates established meet the
cash requirements for an improved system, and at the same thime, fall
within the average consumer's ability--to-pay. Under this scheme, the
cost for the first 10 cum consumed is P18.79 and the subsequent con-
sumption, PO.7S/cum. Thus, the monthly rates for the following water
consumption will be:

Usage (cum/ino) Cost/month (P)*
16 23025
18 24475
20 26425
22 27475
a4 29,25
30 33.75
32 35.25
44 44425

The estimated impact on the average income household (assumed to
have a monthly 1976 income of P660) and the below average income uouse-—
hold (assumed to have an adjusted monthly 197G inconie of P300) is as
follows:

*l'or ‘=inch connection, domestic classification.
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Proj2cted 1979 Monthly Usage Cost of TPercent of Income
Income level iHonthly Income of Water Water/mo Allocated to Water
Below Average Py 16 cum P23.25 6e1
Average &30 24 cum 29,25 345

The preceding table shows that the financial burden to the below

averapge income group is heavye

A socialized pricing alternative has been developed to relieve the
low income groups of the high financial cost of water with the following

rate structure:

first 16 cum/mo at
from 17-24 cum/mo at

PO. 85/‘/0111!1
1.85/cum

25 or more cum/mo at 2.45/cum

The resulting monthly rates for the various wuter usages will be:

Usage (cum)

Cosi/month (®)

16
1€
20
22
24
30
32
44

The corresponding impact on the various

Projected 1979 Monthly Usage

13.60
17.30
21,00
2470
28.40
43.10
48.00
17.40

income levels is as follows!

Cost of Percent of Income

Income level Monthly Income of Water Waten/mo Allocated to Water
BeloW Average » 380 16 cum P13.60 3.6
Average 830 24 cum 28,40 344
Upper Middle 1,260 32 cum 48,00 3.8
High 2,910 44 cum 77040 2-7

The preceding tabie shows that across the income profile of the
community, the monthly costs range from 2.7 — 3.8 percent of household

income.

Revenue Forecasts

Kstimated Tuture levels of income from water sales are shown in

Annex Table X—(~1,
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He PFINANCYST. SUMMARY

Several trials have been conducted in developing the forecasts of
financial statoments of the CAL-HD. These statements are based on the
following major assumptions:

1. Reserve Fund: 3 percent of sales for 1978-1990; 6 percent
for 1991-1995; and 10 percent tor 1996-2000.

Ze Uncollectibles: 2 percent of grous revenue rejuirements
for the first year of a new rate application, and 1 percent
for the second and third yecarse

3. Accounts Receivable: equivalent to 3 monihs of sales,

4o Accounls Payable: equivalent to 2 months of operating
expen:iey,

“xternal Borrowing Rejuired

Arnex Table X-li-1 shows a sumnary of the external borrowing
requirea and the annual debt servicing of the loans. TWo separate
analyses were made for the immediate improvement loan and the Phase
I-A and T-B loans to comply with prevailing LWUA terms.

Borrowins will sisrt in 1978 and continue through 1990. The
imnediate improvement loan (7978-1980) will amount to P6.003 millions
The T'hace 1-4 loan will cover the Y~year period 1980-85 inclusive and
will amount to P16.993 million., The Phagse I-B loan will cover the 5-
year period 1936-y0 inslugive and will be about P9.031 nillion.

Tha immediate im; rovement loan of 16,003 million consists of
P54397 million in escslated capital expenditures (see Table X-C-2) and
PO.GO6 capitalized interest. The Stage I loans of P16,993 million in
1978 and ™9.031 million in 1986 include escalated capital expenditures
(see Table X-C-Q) lese revenues from the gervice connection revolving
fund (pee Table X-F-2),

Prujections of Vinuncial Statemonts

Anriex Table X-ll=' shows the net income \loss) on a yearly basis,.
Net losc is forecuasted in 1940 throurh 1985. Net income cumulative
would show pusitive vidues in fiftcen of the 23=year study period.

Otheor relited dala such as water production, water sales, un—
acconnted-for-water and rate of return baoged on net fixed assets in

operalion are .:lpo Lresented in the table.

ash Flow Statenents

The cash flow stitement provides an indication of the adequacy of
working capitale It is not generully sufticient to cover cash out—
lays with revenues because of the tendency of cash receipts to lag
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bohind cesh outlayse In general, an cxpanding organization with an
active capital developuent program and inocreasing level of activities
will require similarly incressing guantities of working capital,

Annex Table X-H-3 prescnic thz annual "Projected Sources and
Applioations of Funds", Potuniial na% daoreases are expected in 1978,
1981 through 1983 and 1996. By 200G, pesitive net oumulative oash
balance will be P23¢557 million evn if "oesh at the beginning of 1978"
has been assumed oquual to zoro.

Other Financial Statemzuts

Appendix Table X-ii~4 presenisz “ho '"Projected Balance Sheet™ which
shows the projected fixed and current assets, liabilities and equity
of the water district from 1578 to 2C00.

Rate of Return

Dimcount rate of return on totnl investments (Annex Table X=H~5)
measures the true efficiercy of mobilizing investments on the project
from a broadsr perspsciive., Teken from a different perspeotive, it
measures the effective utilization of tolal investments employed in
the projecte 1IU shows what the compounded growth of investment within
the project cycls weuld be based on the interplay of cash outflows
and the roesulting infleus from cuch investment.

Net ascet ralvere valuo of P5.747 million is added to net cash
inflow in tho year 2000. This is doc3s bassd on the assumption that the
projeot will terminete in tho lasi projection year. Hence, assets are
to be licuideted and all liabilitias ere to be paid from the prooceeds
of the agsetse

Severel trials wore mad: in finding the rate of interest that
equated the prersnt volue ol the cash inflows to the unrecovered invesgte
ments. In tha CAI~.D, ths rale of return, with the assumptions made,
is estimeted to bn 8,41 porcent.

Y. FINANCIAL™ HECOMMENDATIONS

1e The vetsr disirict should establish a revolving fund to assist new
oustersrs in finmncing esrvice connection charges,

2. The proposed water raies (for domestio consumers) to effeot self-
sufficienocy arc es followvss

=15



Period Water Rate P/RU

1978-1980 P0.75
1981-1983 1420
1984-1986 1.50
1987=1990 1.80
1991-1994 * 1.90
1999--1997# 2400
19G8-2000 % 2410

It is recommended, however, that in the implementation of these
rates, the water district follow the socialized pricing approach
which will generate the same amount of income 1o meet its require-
mentse.

3« The recommended plan for the first construction phase (Phase I-A)
of CAL-WD is financially feasible, DBorrowing for that period
would be ™16.,993 million.

External borrowing would still be necessary for the Phase I-B
period.

*This rate is recommended to cover expenses incurred by imple-
menting and operating facilities included in immediate improvement
program and Phase I only.
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ANNEX X-C

DEVELOPMINT COSTS



Source Facilities
ag Equipment
b) Structure
Distribtution Facilities
Ldninistration Bldg. & Plumbing Shop
Service Coanections

a) Pipas

b) Leters
Internal Network
Pire nydrants
Peasibility Studiesd/
Imnediate Improvements

a) OSource Facilities Equipment

b) Storage Facilities

¢) Distribution Facilities

d) Service Comnections

1. Pipes
2. Neters
eg Administrative & Misoellaneous
f) Vehicles

Sub~Tot alg/
Land

TOTAL PROJECT 0031‘-3/

CALAMBA VATER DISTRIECT

ANNEX TABLE Z-C-1
PROJECT COST OF RECOICTDZD PROGRAM

WITHOUT ESCALATICN.

(r x 1,000)

1578 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 tal
21 63 61... 1,167 4 60 1,376
25 76 250 1,239 1,590
76 226 2,221 2,222 171 1,257 1,257 7,430
15 43 860 916
16 47 304 304 303 303 393 364 355 355 355 354 354 3,717
4 13 83 83 83 82 82 105 135 135 135 135 134 1,208
17 49 - 380 380 38 38 397 92 92 . 92 92 92 2,443
2 B { - 54 4 54 54 66 64 64 64 64 64 611
51 195 ' 246
73 73
25 25
1'870 1'647 '517
416 389 805
264 247 511
117 117
69 - €9
3,061 2,807 3,974 5,449 820 819 819 3,107 1,963 1,903 646 645 644 24.115;;

- - 172 = - - - - - - - - -
3,061 2,807 4,145 5,449 820 819 819 1,963 1,903 646 645 644 24,829

y_/:omputed at approximately 1% of the total project coste

Includes design (first year of each major segment of davelopment ), supservision of construction and oontingencics spread wniformly during

the peyiod of comstruction.

Does not include interest during constructicn.

X—C=1

For caloulated interest see Table X-H-1,
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Tscalation Facier
Source rasilities

a) EBquirment

I tructurs
Distribvuiion Facilities
sdministration Bldg. & Plunbing Shop
Service Zcmnecticns

a( SIRS
‘A Laoters
* vET

Intern2l Network
i I._, drants
Peucibiiity Studies
Insediate Izprovenarts
) Scurce Facilities
b) Sicrage Facilities
¢} ‘_'n-tﬂrut ion Facilities
d) Seivics Consecticns
e Fi PR
Py 1’ "‘b:‘l&x
e; Léminirirative & Miseellamasus
T} Vehicles

3

VTRL TRNGEET CO3R

AYXVEX TASLE I-C-2
FROJECT COST OF ITCOMTCNTTED FPROGRAM
CATAISA VATTR DISTRICT
WITE 'Bc_u.xﬂrm
(P x 1,000)

1978 1579 1939 1081 1982 193 5984 1083 1086 1987 2988 1989 1900 Fotal

1,000 14500 10210 14307 14412 1,525 1.647  1.TTS  1.806 1.999  Z.119  2:246 2,384
21 59 T4 1,526 7 113 1,810
25 34 2 1,619 2,030
76 249 2,667 2,504 365 24377 2,513 11,104
15 57 1,041 1,103
15 52 285 39'.-' 428 462 499 648 570 710 75% 7S5 L 243 £,4640
Z 34 130 106 117 125 1.35 187 255 270 288 303 219 2,223
17 54 497 537 SEO 625 706 174 184 155 207 219 3,555
2 ) i 76 £2. & 177 . 121 128 136 144 172 1,126
51 238 237
73 73
25 25
§587C 1¢812 2,682
215 428 844
264 272 538
117 117
60 e 28
3,051 3039 4,808 7,122 1,158 1,248 1,349 1,95%  3,7C¢  3.805 1,359 1,449 1,533 35,665
- - 258 - 208
35061 3,083 5:006 7,122 1,158 1,249 1,245 1,969 3,704 3.305 1,369  1,44% 1,533 35,873
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ANNEX X-F

FUNDS 'OR CAPITAL DEVELOPMENT



AINEX TAZLI XeF-l

—ommAv iy vy

ASEEQ KD =TT A3LS ValUZ FORSCASY
CALABA WATEZR 2ISTRICT

(® x 1000)

1978 1979 1950 3951 1532 1983 1081 1585 1688 1037 3SEE 3659 1230 1SY1 31992 1563 1834 1995 1995 1997 1958 1997 2000

"g Sxuipsent 21 €9 74 1526 7 113

b) Siructure 25 & 382 1673 :
Zisinit n Tacilities 76 289 2697 252 304 2371 2513
Siminis tioz 21dg. and Plucbirng Skop 15 47 1041 :
Sarvice Conzeciion a) Pipos 16 52 368 397 428 462 499 &8 670 70 T2 55 &L3

b) ¥aters 4 14 100 18 117 125 135 187 255 270 236 W03 339
Tatarmal Network 17 . 54 49T 537 580 626 766 74 &4 195 207 239
Fire Hyirants 2 8 - 71 76 8 89 137 121 128 136 14s 152
© Fazsibility Studies 51 236 .
Icnediate Izprovezents a.) Source racilities ’ .

1e ZEquipcent 13

bg Storags Facilities 25
Distribution Facilities 1870 1812

c
d) Service Comnection
‘1, Pipes 416 428
2, Mziters 264 272
e) Adminigirative aund
¥iscellaneous 117
£) Vehicles &9
Replacezents 2 Sourco Ficilities — Equipment is3 3941
b)) Administraiivo and Miscellaneous 320
¢ Ctrvico Connoction = Moters 700 742 264 280 29T 311 33C 350
d) Vekicleo 119 : 179 276
u) Jturzge reoilitics i - 61 ) .
Toial Assets Added By Year End 3061 3069 4208 Ti22 1156 1249 1349 2088 3704 2£05 1369 1449 1533 L6V 1T 1213 742 U266 4221 297 311 600 350
i 2064 2064 572. 465 397 329 261 193 193 153 350 353 1$3 193 133 153 1S3 193 133 193 193 193 393
sacilities -~ Struoture . - 25 169 411 2030 2030 2030 2030 2030 2030 20530 20:0 2030 200 20:5 2030 2020 2030 2030 2030 2030 203C 2030
o33 ion Facilitiesn . - 1956 4007 6694 9558 9598 9598 9593 9932 12273 14756 15715 I8TIS ITIE 14TIS 14736 12736 14756 14736 14736 14766 14786 12786
, <ioa 3lcg. and Plucbing Shop - 5 62 1303 1703 1103 1103 1103 1303 133 9303 213 903 2903 11803 196) 1903 1103 1103 1103 1303 1102 1103
ca Corzeciion = Pipes - 432 912 1230 1877 2105 2567 3066 3715 L4325 5034 5335 6221 T3 Tals Tois TS 74%e 723 58S TeBl Te8: 7484
pes a2l Neituork - 17 7 71 568 1105 1685 2347 3017 3151 3373 357TS 3777 333% 3556 3356 3995 3396 3555 139956 3996 13595 3995
Fire Sydrzcis - 2 20 10 81 157 239 328 grs  5EL g£3r 2D cme 9128 4325 9425 11256 1126 1126 1126 1126 1126 1326
Tozal 50 Tears lLife 208; 4501 5743 10034 15454 16427 17483 18629 205¢L 23740 27275 23358 295C% 30718 2C7:6 30718 30718 30713 307:8 30718 30718 30718 30718
B.
- 51 51 257 227 237 287 287 257 227 237 237 237 237 28 287 287 237 287 287 287 237 287

- 51 51 287 287 267 287 287 287 287 287 251 237 287 257 287 287 287 287 281 287 287 287
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15 Yaars Zervice Life
Sourca Pzoilitiss -~ Sguipnect
Carvics Cenniciion = Heters
Adzimisirative and Risosllaceous
To%al 15 Ysars Lifs
13 ZTaazg Service Iife
Storage Jaciiliiies
motal 13 Years Life
=, 7 Tears Service life
Vezicles
“otal 7 Years Life

Ce

2.

TCTAL TEIFEZIIAZIE TALES
TIAL TSI TALLS OF ASTEDS OTEIR THAS LD
3]

TCTAL XCCE TALUZ CF ALL CAPITLL ASSETS

.

X-?~1 {Contimiad)

1773 1573 1320 a1 3382 agS3 19 1535 1333 1337 1388 1983 1220 1351 13 1993 1994 1595 1386 1337 1393 1999 2000
- g4 163 237 1763 1763 1783 1763 177C es23 9233 1883 1583 1523 1883 1833 1582 1913 1813 4254 4254 L4258 4254
- 258 358 65¢ 782 579 1004 1139 1325 1551 1351 2137 240 2753 2759 2759 3191 3647 3811 333 4163 439 454
- P e 5 R ST ARt SRR £ AR £k S LU Kt SN i SN K S Rk AN ¥ SOV 1.3 797 220 320 320 320 320 320 22D
= 479 €3¢ 1033 2642 2759 2885 3013 3213 3581 3851 4137 £440 4759 4153 4753 3493 5330 5970 ass? 2137 &3 9138
- 25 25 25 25 25 25 25 2% 25 25 25 25 ) 61 61 61 61 61 61 1) 81 53
- 25 25 25 25 25 25 25 25 25 25 25 25 25 81 61 &1 61 3] 2 61 61 61
- =3 39 €3 £3 63 63 69 119 193 113 i3 Vi3 449 119 v, 179 ATy 1T3 _Te 179 =9 270
- 63 ) 65 &5 39 69 63 11 113 113 113 133 113 113 179 73 172 173 179 119 173 270
2064 $126 4722 11223 18477 15567 20748 22029 22048 27752 31537 32926 34375 3338 35548 3600E 16738 31125 37215 35202 395782 40163 4058
5125 3214 11530 13535 19835 2081E 22097 22117 277152 31557 32525 34375 353C3 35353 3423 37217 37430 17389 41436 40099 $0293 40763 20204
- - 333 553 203 223 2c8 208 233 253 223 T 22% TT2c8 2.8 208 208  2¢8 208 208 208 2¢8 203 298

S125 321411733

16753 15853 21024 22305 24325 27960 31TE5 33134 34583 36116 361TT 36331 37425

KmFe?2

37638 37597 41644 40307 40501 40576 41012



AGEX TA3LE X~P-2

SCHEDULE OF DEPRECIATION ZXP=NSES
CALL A WATER DISTAICT

(" x 1000)
Total Accun. Yet
ALnnual Deprec. Book Value of Assets Accum.
Service Life Category Deprec. Prior Retired Durive The Tear - Deprec.
Year 50 Yrs 30 Yrs 15 ¥»s 13 Yrs 7 Yrs Exoenses Year 50 Yrs 15 Yrs 13 ¥Yrs 7 Irs Total Year Ernd
1978 41 - - - - 41 . 118':-4 - 11885
1979 90 2 32 2 10 136 1,885 2,021
1520 115 2 56 2 10 185 2,027 1,492 1,492 T14
1581 201 10 67 2 10 290 114 107 107 897
1c82 309 10 16 2 10 507 897 68 68 1,336
1233 329 10 &4 . 2 10 535 1,336 68 68 1,803
1624 350 10 192 2 10 564 1,803 68 68 2,299
1985 373 10 201 2 10 596 2,299 68 68 2,827
1586 408 10 214 2 17 ‘651 2,827 69 69 3,4
1987 475 10 239 2 a7 743 3,409 - 4,152
1988 546 10 256 2 17 831 44152 - 4,983
1969 567 10 276 2 17 872 - 4,983 - 5,855
1950 550 10 296 2 17 915 5,855 - 6,770
1991 614 10 317 .2 17 960 6,770 - 7+730
1992 614 10 317 5 17 953 7,730 25 25 8,668
1993 614 10 317 5 26 972 8,668 . 119 119 9,521
1994 54 10 366 5 .26 .1,021 9,521 479 479 10,065
1955 614 10 392 5 26 1,047 10,063 355 355 10,755
1996 674 10 396 5 26 1,053 10,755 174 174 11,634
1657 614 10 571 5 26 1,226 11,634 - 1,634 1,634 11,226
1968 614 0 583 5 26 - 1,238 11,226 117 117 12,347
1999 614 10 595 5 26 1,250 12,347 125 125 13,472
2000 614 10 608 5 38 1,275 13,472 135 179 314 14,433
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ALIZX TaBLE Y-Pe)
WOLKING CAPITAL RUGUIREIIZITS
FOR RLVOLVLIC FULD ¥CR N CCINESTIONS
CALAIZA YATIR DISTRICT

P x 1,000
Total
Nwsiier of Sumber of Puyin; Yonthly Ca:h Prerimn
swbir of  Instulloent Installsens tonthly Inatallzens SR in3tallacnt Aisiual vorkirg Curmaistive
New Pl Pl.in inctali ovng Plan Increment  Increrment o od/ Piyzento Total Corntructicn Capftal Cn*i‘ 1
: Cesn- ¢’ jens AdN Piid _L—n:]. iy L.) _L cal. .‘.cd) Ada - ’J D~a. c‘f-‘-/ (" '.‘. N‘) (u=ios :v-s) [c = mtn Ca:. 2-/ Demr{red Pem: et ]

1978 412 24 247 6.83 20 104 10 134 261 147 127
1913 412 247 394 7.51 22 115 31 125 287 141 W
150 321 1193 687 8.26 19 o3 52 150 246 cs 8
1081 321 163 220 8.92 21 1C3 712 178 255 &8 <72
1222 321 193 1,073 9.63 22 115 93 208 287 79 551
1983 321 193 1,266 10.40 24 124 116 250 310 70 £21
1084 321 193 1,459 11.23 26 134 41 275 335 60 581
1285 321 193 1,652 12,13 28 124 168 312 361 49 730
19"’ s2s 315 1,967 12.86 49 251 207 458 627 169 59
1967 525 315 2,282 13.63 52 266 257 523 564 141 1,3;0
788 525 315 124 2,473 14.45 55 10 282 i 583 704 121 1,164
1359 525 315 247 2,541 15.31 58 21 298 336 634 J2£ 112 1,273
1959 525 315 220 2,636 16.23 61 21 316 315 631 791 160 - 1,23)
1591 193 2,443 17.20 20 385 385 5385 1.c48
1992 193 2,250 18.23 22 363 63 363 1,070
993 193 2,057 19,32 23 340 340 340 730
1094 193 1,864 20.48 25 . ‘ 315 315 315) . £
1955 153 1,671 21.71 a7 288 288 288 127
1596 254 1,417 23.01 35 249 249 249 122)
1597 315 1,102 22439 51 158 158 198 2 19}
1993 315 787 25.85 4 ' 144 144 144 <54
1993 315 472 27.40 57 87 87 k &7 551{
27 518)

2030 315 1517 29.04 60 27 27

ﬁ/L~c._4._tcu installment pay-onts are calculaiod on the basis of 100 perceat increzental addiiions during previous years and 50 ;:rcemt of
t20 1-54% yoore
Z2zed oa the assuapiion that inssallceat plan will be gaid back in ten Years,
=/755u=ed to be 4O rarcent of construction coste.
f=ount %o be shouldered by tho custozers which is 2/3 cf pipos + moters,

X-P=4



Year

1978
1980
1985
1950

AdEX TABLE X-F-la

STRATIFICATICH OP SZRVICE CCMIECTION
CALAIZ4 WATZR DISTRICT

Dowestic/Covernment Coz=erc xa’[lndv..stnal
Year 1/2" }(?," - Sub-Total 1"2" . }/5" 1 “Sub-Total Total
1976 917 39 10 966 59 21 12 132 1,098
1960 1,606 68 17 1,691 ) 173 37 21 231 1,922
1985 3,217 135 34 3,386 346 74 42 462 3,848
1990 5,411 228 57 5,696 583 124 70 1717 6,473

X TasiE x-F-Y
REVENUS UNIT FORECAST

Dorestic/Covernment Commercial /Industrial Serviee Zatizated Consumption Cocnodity Charge
/2% 3/4" 1" Sub- . 1/2" 3747 1" Sub— Craud arge (cun/rear) 43 (RUS )
(2.9 {4.0) (£,0) Total . (5.0) {8.0) {16.0) Total -/ (s -Q/ Domestic Co~~erc'al Dorestio— Cor—ercia —/
2,293 156 80 2,529 495 168 192 855 2,384 426,080 343,100 37,960 227,180 44,240
4,015 272 136 4,423 865 296 336 1,437 5,920 710,400 505,160 75,555 302,240 95,670
8,043 540 272 8,855 1,730 592 672 2,994 11,849 1,421,880 967,980 151,475 561,660 192,070
13,528 912 456 14,896 2,915 992 1,120 5,027 19,923 2,390,760 1,834,125 312,440 1,150,605 438,400

“‘32

Computation of revenue uaits based on LW/UA guidelines on structuring of water rates.
Grand total of nusber of comnections cultiplied by their respective coaversion factors for carputing reveaue units (in RUs).
*:1tiply grand total by 120 (derived from 10 cum/month, the minimum amount covered by the service charge x 12 month s/year) in RU-.

ozestic consumption -~ (120 x number of domestic oonnoctxon-)/ X use factor. Use factor for dcnostxc/lnnxtunonal classification is 1.
c-ercial consumption = (120 x number of coamercial comnections)/ x use faotor. Use factor for commercial classification is 2.

X-P-5

Total
Revenue
Onits

611,500
1,108,310
2,175,610
3,979,765



ANNEX X=G

ANALYSIS OF WATER RATES



Rate/hU

Year | of
1976

1977

1978 678
1979 893
1980 1,108
1981 1,322
1982 1,535
1983 1,749
1984 1,962
1985 2,176
1986 2,537
1987 2,898
1988 3,258
1989 3,619
1990 3,980
1991

1992

1993

1994

1995

1996

1997

1998

1999

2000 3,980

13/6ther income (derived from meter replacement charges,

ANNEX TABLE X~(e1
REVENUE FORECASTS

CALAMBA WATER DISTRICT

Estimated
Number
of
R.U.s
Yearly)
0Q0sg

0,75
0,75
0475

1.20
1620
1.20
1,50
1.50

1.50
1,80
1.80
1.80
1.80

1.90
1490
190
1.90
2,00

2,00
2400
2,10
2.10
2010

r x 1000

Income Total
from Otherlé/ Net
Sales ‘Bad Deygl Income Income

509 10 10 509

670 7 13 676

831 8 17 840
1,586 32 32 1,586
1,842 18 37 1,861
2,099 21 42 2,120
2,942 59 59 2,943
3,264 33 65 3,296 -
3,806 38 76 3,844
59216 104 104 5,216
5,864 59 117 59922
64514 65 130 6,579
T+,164 72 143 79235
7,562 151 151 7,562
74562 76 151 74637
79562 76 151 7,637
74562 76 151 74637
7,960 159 159 7,960
7,960 80 159 8,039
74960 80 159 8,039
8,358 167 167 8,358
8,358 84 167 8,441
8,358 & 167 8,441

oontingency fees of new conneotions, service fees, etc.), is
about 2% of sales.

XeaGeel
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FINANCIAL SUMMARY



Year
R

1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

1991

1992
1993
1994
1995
1996
1997
1998
1999
2000

Outstanding Loan

ANFEX T2BLE X-H—1

CALAMBA WAT:R DIITRICT

(P x 1000

End of Year Capital Repayment:
Immediate Fhase I-A Immediate Phase J-A
Improvement and I-B Total Improvement and I-B Total
2,961 62 3,023 -~ - -
5,696 493 6,129 - - -
6,003 5,359 11,362 - - -
5,959 12,303 18,262 44 - 44
5,911 13,253 19,164 48 - 48
5,859 14,262 20,121 52 - 5
5,802 15,336 21,138 57 - 57
5,740 16,993 22,733 62 - 62
5,673 20,112 25,785 67 127 194
5,600 23,267 28,867 73 127 200
5,520 23,926 29,446 80 127 207
5,433 24,550 29,983 87 191 278
5,338 25,261 30,599 95 191 286
5,234 25,002 30,236 104 259 363
5,121 24,615 29,736 113 387 500
4,998 24,228 29,226 123 387 510
4,864 23,679 28,543 134 549 683
4,718 23,130 27,848 146 549 695
4,559 22,455 27,014 159 675 834
4,385 21,712 26,097 174 743 917
4,196 20,969 25,165 189 743 932
3,990 20,159 24,149 206 810 1,016
3,765 19,221 22,986 225 938 1,163

Xefim

DEBT SERVICE SCHEDULZ OF 7OTAL *ROJECT LOAN

Interest Payments Total
Immediate Phase I Debi
Improvement and I-B Total Service

54 - 54 >4

157 6 163 163

205 44 249 249

540 482 1,022 1,066

536 1,107 1,643 1,691

532 1,193 1,725 1,777

527 1,284 1,811 1,868

522 1,380 1,902 1,984

517 1,529 2,046 2,240

511 1,810 2,321 24521

504 2,094 2,598 2,805

497 2,153 2,650 2,928

489 2,210 2,699 2,985

48C 2,273 2,753 3,116

471 24250 24721 3,221

461 2,215 2,676 3,186

450 2,181 2,631 3,394

438 2,131 2,569 3,204

425 2,082 2,507 3,341

41 2,021 249431 3,348

395 1,954 2,349 3,281

378 1,887 2,265 3,281

359 1,814 2,173 3,336



ATLIR TALUL A=l

e e e aem ey
FAIJZCTLT DNl STATo 2w

CALAMTA waATZD TISTAIC?
(r x 1000)

ﬂ%l@lﬂlﬁﬂ!&ﬁiﬂlﬂlﬁﬂ'ﬁlﬁ%wﬂm&m%lﬁ@
~ater Production per Year (1,000 x oua) 953 968 1702 2369 2989
watur Sales per Year (1,&)0 x cum) 331 581 1119 21.7 2127
Unaccounted-for-ater - (%) 60 50 k¥4 23 25
Couzactlions = Jotered 1068 1922 1648 6473 6473
Corsusj;tion (1ped) 117 120 ‘ 128 135 135

OILRAT NG BN
Voter Sales 509 670 831 1566 1842 2099 2943 3264 1306 S216 5664 6514 7163 7562 7562 7562 17562 7960 7960 7960 8358 8358 8358
wzos: Uacolleciidles 10 7 8 32 18 21 59 33 38 1 593 65 72 15 76 76 76 159 80 &0 167 &4 %
Ottor 2evonue .0 13 11 32 kYi 42 59 65 76 104 117 130 122 151 151 151 151 159 159 159 167 167 167
Total Reveznue } 509 676 840 1586 1861 2120 2%} 3296 3844 5216 5922 65719 7235 7562 7637 7631 1631 7960 8039 80339 8358 8441 84t

CPZIATIIG ZAPTISES

Adzirictration and Personnel 109 157 212 266 301 403 445 479 636 650 745 B33 ST 10£5 1151 1241 1343 1449 1566 1652 1825 1970 213G
Posor and Puel 50 56 (73 79 96 115 137 161 189 220 25: 233 336 363 3 423 4S8 494 534 577 622 6712 126
Cheaicale k) 7 11 15 19 23 28 3 40 43 56 &5 7 81 33 95 103 111 120 129 139 150 163
Mainterance 3! 57 105 130 158 167 177 182 221 259 74 236 305 330 35T 335 416 £19  4B6  S24 566 611 650
ticcellancous 9 10 67 T4 81 50 100 110 122 136 151 168 218 236 255 275 257 321 347 375 4Qs 36 4tE
Seprociation 41 136 i85 290 507 515, 564 986 651 743 Bt 872 G615 S4D QL3 972 1021 1047 1053 1226 1238 1250 1275

Total Operating Expenses 255 423 644 B34 1152 1133 1451 1562 861 2036 2311 2577 2837 3035 3206 3391 3638 3871 4106 4523 4754 SCB9 526
Oporating Incooe 254 253 196 732 639 787 1492 1734 1583 3120 3611 £002 43D 4527 4231 4246 3999 2089 39., 3516 3564 3352 3015
Pius: Imterest on Resgerves 1 3 6 11 18 26 37 SO 65 £ 107 13 182 209 273 33T 401 A66 8855 €56 700 RQ1 1012
Yot Incoze 3efore Interost 2)5 250 202 743 T17 813 1529 17CE 2CI8 320 3710 413> 45060 4136 4icd G505 GLOO 4555 G458 4162 S34h  wi6) G2y
Izterest oz Dobt X SL_ €5 289 1022 1€:3 1725 1811 1002 2046 2321 2998 2553 2653 2753 2721 2676 2631 2569 2507 22431 2349 2265 2173
Ye: Izcoze (Loss) 201 93 {4{7) 5279 (920 (912; (2::23 (318 2 503 1120 1465 1ES1 1553 1533 1907 1769 1936 1981 1751 1995 135¢ 1859
Cu-ulative Not Incooo (loss) 201 294 247 32) (958)(1870)(2152)(2270){2268)(13€5) (265) 1220 3061 50564 70:7 £952 10723 12709 14690 16441 18436 20720 22276
Appropriation to Reserves ’ 15 20 25 48 55 63 83 98 114 156 178 135 215 454 <&54 454 454 418 96 196 836 836 836
avorage Not Pixed issets in Opsration 1768 4904 9061 15046 18787 13470 20219 21358 23630 26688 23488 29055 29643 29503 28661 28389 28370 27839 29032 30151 23223 22435 27647
Rate of Return (%) 1ed 56 2.2 4o 3eT 440 Ted  8e1 Bad 11,7 12,7 13.8 14,8 15,3 15.5 15.0 14.1 14.T 135 1.7 12.2 11,8 10.9

X=-H=2



SOTRCES GF TnDS

Wat Incoze 3efore Interest
add: Tapreciation

Total Internal Cash Generation
Lorg~Term Borrowing
Capital Conmtridutions
Total External Cask Ceneration
Total Sources of Funds

APPLICATIONS OF FUNDS

Capital Expenditures

Capitalized Interest

Debt Service: Interest
Principal

Sub-Total
Replacements
Ircrease in Working Capi.al

Total Applications of Funds
INCIEAST (TICEEAST) I CASE BALANGE

CaSE ZALACE BICDWING CF YEAR
CASH BALANCZ END OF YZAR
TEB7-SERVICE

TAT TV omymne

RA020 OF I WD CASH
1ZI3 IIZDT ZLVICE TO CaPTRAL
s

—— Z,
DFZDITOE (G

ANEX TASLE Xeel-3

PROJECTZD SOURCIS A0 ALPPLICATIONS OF FioS

CALATA WATER TISTRICT

X-H=3

(¥ x 1000)
1578 1979 1930 1981 1982 1983 192 1935 1986 1937 1332 1289 1930 1591 3992 13993 19% 1995 1996 1997 1998 19399 2000
255 256 202 74 717 813 1529 178 2043 3z 3716“ £135 4520 4736 4704 45831 4400 4555 4482 2i@2 4344 4235 4029
41 136 i85 290 507 535 564 596 €51 743 831 E£72 915 S60 933 G972 1021 1047 <053 1226 1238 1250 1275
296 392 387 1033 1224 1348 2093 2380 2695 3547 4549 5007 475 5676 56ET 5555 5421 5602 5541 5408 5582 5453 5304
3023 3166 5173 6944 950 1009 1074 1657 3246 3282 26 213 w2
114 146 150 178 2083 240 275 312 458 523 58 634 €33 58S 383 320 115 288 249 158 144 37 27
. 3137 3312 5323 7122 1158 1249" 1349 1963 3704 3805 13€5 1449 1533 385 163 350 215 288 249 198 i34 g7 27
3433 3704 5710 8155 2382 2597 3442 4349 6403 7752 5318 4456 7008 604 €030 5235 5736 5830 5790 5606 5726 5586 5331
3061 3039 5016 7122 1158 1249 1349 1969 3704 3805 1369 1249 4533
78 2i3 o7
54 . 163 249 1322 1643 1725 1611 1902 2046 2321 2558 2850 2639 2753 2721 2676 2631 2569 2507 2431 2349 2265 2173
- - - 46 4B 52 57 62194 200 207 278 286 363 500 510 683 695 B34 917 932 1016 1163
354 163 249 1066 1691 1777 1868 1964 2240 2521 2805 2928 2385 3116 3221 3186 3314 3264 3347 3IUE 3281 3281 3336
119 61 175 1213 742 264 4221 297 311 630 350
01 52 (61) 179 67 55 203 143 125 33 174 148 128 (331) (7) 207 _(17) (113) (10) (32) a3 {16) {(41)
3492 3527 5508 8367 2916 3081 3420 4155 6069 6660 £38 4525 4686 2846 3393 4506 4039 3415 7552 3613 3635 3855 3645
(59) 177 202 (212) (534) 5484% 22 154 334 1092 1570 1931 2342 3235 2637 1257 1697 2475 {1762) 1993 2091 1721 1636
o (59) 11 320 168 (426) (910) §888 §734 (400) 652 2262 4193 6535 9770 12407 13696 15393 17868 16106 18099 20190 21511
G9) 118 320 108 (426) (90) (888) (734) {400 692 2262 4193 6535 9770 12407 13695 15393 17868 16100 18099 20390 21911 23597
5.48 244C 1.55 0.97 072 0.76 1012 1221 120 157 1.62 1471 1.83 1.83 1.76 1.74 1.64 1.72 1.66 1,62 1,70 1.68 1.59



ANEX TASLE Xe-B-d

PROSECTZD BALANCE 35229
CALANEBA WATTR DIgTarcy

(* x 1000)
1978 1579 1550 1631 1932 1933 1584 1985 1986 1937 1358 1535 1550 2851 1352 1533 1554 1995 1996 1997 1998 1592 2000
155073 ' '
Pixed Assois:
Gross Velue of Fixed Asseis 5201 8513 12342 19559 2049 21630 22911 24931 28566 37371 33750 35155 36722 36753 36937 33033 38264 38203 42250 40913 41107 41562 £1638
less:  Ascumulated Depreciation 1885 2021 714 897 1333 1502 2253 2827 3403 2152 2383 55855 £77) 7730 B.68 G524 i0G53 10755 1834 11226 12327 13472 12233
Net Valus of Fixed Assets 3316 6462 11630 13462 19113 10827 20812 22104 25157 25219 28757 29334 29352 20033 28253 25510 05233 27446 30816 29587 287560 2E110 271F5
worx ia Process
Total Fixed Assets
Current Asseots:
Cash (59) 118 320 108 (426) (\Ji0) (B83) (734) (400) 652 2252 4193 6535 5770 12507 13855 15333 17885 16106 13039 20190 2191 23557
fzcouz=ts Receivable 127 167 208 337 461 525 7136 816 952 1304 14€5 1623 1791 1827 1851 1837 31831 1990 1555 1920 2090 25%C 20%0
Provision for Zad Debt 3 2 2 8 [ 5 15 8 10 26 i5 16 18 38 19 91 $1 40 20 20 42 21 1
Izventories : 213 236 160 173 188 203 220 289 321 143 363 328 442 27 29 265 281 125 133 122 150 160 171
Total Curreat Assets 278 519 686 670 218 (187) 3 363 863 2313 4078 613 B720 11650 14308 15833 17546 19343 15209 20211 22388 24140 25837
Total Assets 2294 7013 12316 19132 19331 19640 20565 22467 26020 30532 32835 35528 38672 40703 42577 44343 45777 47391 48825 49598 51148 52250 53022
SUTTY AD LIA3ILITIES
Cirrent Liabilitieam: ’
iscounts Faradble 36 43 77 96 103 133 148 161 202 226 247 28 320 326 37 403 436 471 509 530 593  &50 652
Current Maturities on Long~Term Debt - - 44 48 Y 57 €2 194 200 2C7 273 255 363 500 510 683695 834 Q17 332 1016 1163 1250
Total Current Liabilities 36 46 121 142 161 150 210 355 402 433 5257570 €83 846 BEL 1086 1131 1305 1426 1482 1609 1803 1542
lonz-Tern Debt (Less Current Maturities) 3023 6169 11318 18214 19112 20064 21076 22539 25585 28660 29168 23697 30236 29736 29226 28543 27648 27014 26097 25165 24149 22935 21736
a;v-‘e”:..er.: Comtridution 220 220 220 220 220 220 220 220 220 220 220 -220 220 220 220 220 220 220 220 2206 220 220 220
Capital Conzributions 114 260 410 588 736 1036 1311 1623 2081 260, 3187 3821 4452 4837 5200 5540 5855 6143 6392 659C 6734 6821 6828
Zrserves 15 35 60 108 163 226 314 412 526 652 @50 1055 1270 1725 2178 2632 3086 3564 4360 5156 5992 6828 76a4
Unappoozriated Retained Earaings 186 239 137 (120)(1121) (2056 ) {2485 (26825(275£)(2067)(1125) 155 1811 3320 .2¢9 6322 7642 9145 10330 11285 12444 13562 12612
Total Equity 535 T4 877 716 58 (614) (621) (427) 33 1439 3122 5261 T753 10121 12467 14714 16798 19072 21302 23251 25350 27461 29344
Total Zquity and Liabilities 32247011 32316 19132 19331 19640 20665 22467 26020 30532 312835 35528 38672 40703 42577 44343 45777 47391 48825 29898 51148 52250 531022

X~Hed



ANNEX TABLE Xete5

RATE OF RETURN OF TOTAL INVESTMENT
(DISCOUNTED CASH FLOW METHOD)
CALAMBA WATER DISTRICT

(r = j000)
Ket Total Net 18t Trial 2nd Trial
Debt Increase Cash Invegt- Cash Present Value: &% Present Value: 10%
Year Service ir Cash Inflow ments Infleow ractor Valy » Factor Yalue
1978 54 (59) (5) 3,137 Es,»zsz) 1.000 (3,132) 209 (3,132)
1979 163 177 340 3,312 2,972) .926 ?2,7522 <909 22,7023
i980 249 202 451 5,323 24 872, 657 4,175 826 (4,024}
1981 1,066 2212) 8541 7,122 6,258 .79 (4,977§ <751 03,707
1982 1,691 5,4; 1,157 1,158 15 .735 (1) .683 (13
1983 1,777 (484 1,293 1,249 44 «681 30 »621 27
1984 1,868 22 1,890 1,249 541 +630 341 -564 305
1985 1,964 154 2,118 2,038 30 +583 17 «513 15
1986 2,240 334 2,574 3,704 (1,130) <540 (610) 467 (5283
1987 2521 1,092 3,513 3,805 (132) .50 (95) .424 {81
1988 2,805 1,570 4,375 1,369 3,006 <463 14302 »386 14160
1989 2,928 1,931 4,859 1,445 34410 429 14463 «350 15194
1990 2,985 24342 54327 13533 3,794 «397 1,506 0319 1,210
1991 3,116 3,235 64,351 446 5,905 0368 2,173 «290 1,712
1992 3,221 2,637 54858 542 5,318 0340 1,807 «263 1,398
1993 3,186 1,289 44,475 19553 2,922 «315 520 «239 698
1994 3,314 1,697 5,011 1,057 34954 «292 14155 0218 862
1995 3,264 2,475 5739 552 5,187 270 1,400 » 158 1,027
1996 3,341 (1.762) 1,579 4,470  (2,891%) +250 (723) 180 (520}
1997 3,348 1,993 51341 495 4,846 232 1,124 « 164 195
1998 3,281 2,091 5,372 455 4,917 215 1,057 + 149 733
1999 3,281 1,721 5,002 687 4,315, «199 859 «135 583
2000 3,336 1,686 5,022 377 10,302/ 1 1,912 .123 - 1,278
+690 -2,698
w Includes net asset value of P5,747
Total Assets 53,022 -
Total Liabilities 53,022 23,678 Rate of Return - 8.41%
Cash 23,597 23,597
Net Asset Yalue 5,747

X=fl-H



CHAPTER XI ECONOMIC FEASIBILITY ANALYSIS
A. WATER AND THE ECONOMY
Introduction

Hater is @ basic requirement in any country's economic develop~-
mont and ne economic activity can take place without it. However,
this vasic function diminishes in relative importanoe as a higher
lovel of cconcmic levalopment is cttained by a country. In most
inetancas, the availavility of water alone will not spur eoonomic
growth for ihers are other significant factors that influence deve-
lopmont, ruch ~s peace and order, politiczl stability, rate of
taxation and evailability of infrastructure faoilities. Henoe, a
water supply projeci rust be considered as only cne part of a re-
glonal development program. It must be viewed within the context
of the overall goveinmont program.

Considering that the Philippines is atill a developing oountry,
water supply plays a fairly important role in the national or re-
glonal aconomy. Traditionally, water has been made available to the
consuming public ai very nominal rates. There is a tendency for the
consumers to uso water wastefully. As a congequence, the regard
given to it is far below ite true importance.

To the water conaumer, the valuo of water is measured by ita
coniribution to the satisfaction of the family group which uses the
water. Hip perspective includes himself and his household and all
the health, well=being and productivity aipects of family life, To
the busineaeman, water is valued for all it does to improve business.
From the national viewpoint, the benefits to the water user, both
househclder and businsssman, are only a part of the total.

Major Usas of Water Supply

Domastic. Water for domestic use is usually given top priority
bscause water im essential to life and, up to a point, essential to
general well-being. FEstimation of the beneficial value of water for
domestic purposes is best viewed in terms of average willingness to
pay for water rather than do without it. It will be noted that the
willingnesa to pay is higher than the price charged i jofar as most
users ars concerneqd.

Industrial Use, Water is used by industry primarily as a faotor
of production. In some instances, it goes into the production proocess
as an input. This ias the case for the soft drinks industry. Ome
method of determining the value of water to industry is to analyze the

XI-1


http:business.To

cost of alternative industrial processos which produce the same pro-
duct but use lass water., This is not, howsver, always possible and
may be unduly laborioua.

Other Usee, Crop irrigation is one of the major uses of water.
The value of water used for irrigetion purposes can be estimated by
an 2laboraie caloulution of "with" and "without" project conditions.
All other costc are cssumed %o be paid and water becomea the residual
claimant wnder "witheut" and "™witk" vrojeoct conditions, Detailed
analysic of the area to be irrigated is required.

Ancther important use is hydropower generation. Hater used for
this purpo«s nmey be valued by comparison with the lowest-cost alter—
native of providing elsctric power. Lastly, bedies of water serve a
basjc role in meny recreational activities. Ordinarily, water qua~
lity is not adversely affectsé by reoreational use. Waier value
in this case depende on a numbar of factors such as acoossibility,
setiing, beauty snd quality,

In *hs Fhiliprinezs, ths National Water Rasources Council
ostablishes the water priorities, in pursuance of the policies laid
down by its charter, Presidsntial Decree No. 424. In general, the
syetem of priorities fur the development, conservation and utiliza-
tion of the country’s water resources reflests the current usage of
water and is rosponsive to the changing demand for water. Another
presidentinl dcorss (Prosidential Decres No. 198) has declared that
the oreation; operation, maintenance and expansion of water supply
and wastewater disposal systems srs « national policy of high
priority.

B. METHODOLOGY

Recomnended and Next-Baat Svstem

One approach in dstermining the eccnomic fearibility of & water
supply project invoives a comparisonm of +he benafits and ocosts of
the recommended systen and those of the next best system. In this
methoc, the capital expenditure costs and %he opsrating and main-
tenance cosisn for both alternative systems are transformed to an
equivalont annual cost basis during the projection periods The
compaviser will shew wvhich of the alisrnative systema will generate
the same luvel of Lenefits at less coot.

Benefit-Cost Ratio

A second approach in determining the economio feasibility of
water supply project involves the following steps:

X2



1¢ The idemtification of the econcmic bemefitm end costs that
can be attributed to the establishment, operatiop and
maintenance of an improved water supply syetemj

2, The determination of the possible bases for quantifying
these benefits and cosis; and

3« Ths comparison of the present value cf the benefits likely
to be generated and the present value of the cosis.

The rosults of the sconomic analysis are then expressed as a
single ratio called the benefit~coet ratio. The projeot is congidered
feasible if the ratic is equal to or greater than 1t1.

Interpel Bate of Retven

Another method involves the caloulation of the sconomio intermal
rate of return of the proposed project. The total amount of tha
benefits as well ae of the cogte is determined throughout the pro=
Jeotion period. By trial and errcry, the interest rate at which the
present worth of the benefiis is oqual to the presemt worth of the
cogts im then caloulateds The projeot is oconsidered desirable if
ite internal economic rate of return is higher than the minimum
rate generally accspiable in such projecte, which is umunally the
opportunity oost of capital,

Met a) Adopt

Both the seoocnd and third methods were employed in determining
this project's evonomio feamibility., These two were considered more
appropriate than the rirst method because in this cage, the recom-
mended plan has alreasdy been selected from several alternatives on
the basis of present worth oost comparisons (ap discussed in Chapters
VIII and IX),

Calculation of Benefit and Cogt Streamg

The economic studies cover only Stage I of the proposed water
supply program, which extends from 1978 to 1990, Benefits, however,
were projected up to 2000 except for land values which stop at 1990.
This is becsuse the benefits (except for land values) from the facili-
ties to be construnted up to 1990 wonld oontinue to accrue beyond
their construction period,

The construction oosts included in the analysis are thoas which
will be inourred up to 1990, except replacement costs and the operation
and maintenanoe oosts which were projected up to 2000, This is due to
the fact that proper maintenance of the faoilities will have to ue
undertaken regularly for as long as benefits are desired tc be realized
from the system,
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HEgtimates of bemefits and coets were based on 1978 prives, In
recognition cof intlationary pressures, all henefits were escalated
by 10 parcert from 1978 to 1980, Ly 3 pernent from 1981 to 1985 and
by & perceat frow 7986 to 1990. A1l project ovsts were 8lso eascsalaé~
ted in the erme manuer, with tha ercepticn of cperation and mainte-
nance oosdn which were esoalate! uniformly hy 8 percant all through-
out the siude pevics. In both ckaes, hovysver, the escalaticn factor
for 1990 ses hald constant up te¢ 2000, This is beceuge only Stage
1 o7 the proponed project is baing comgidered in *he economio analysis;
henesy caly partiae) inflavion has Leen adopted.

Ce UANTIFTABLE PENEFITS

The econvmio beaafits that will be derived from the proposed
water eupply Amprovoment program f£or the water distriot zmay be
olamsified inte gurntifiable and non-~mantifieble. Quantifiable
benafite are thess vhioh oen bs axpregsed in rwonetary terms, On
the othsr hand, nor-quantifisblo benefits are intangible tut real,
and are cxfreamely diffioult to wipress in monetary terma,

Denef'ite resulting irom the proposed project were evaluated on
an incremental basig, 1.e., on a "with" or "without" principle.
Hence, the bensfii figures refleot only thoge that will acorme to
the serviocs area am a resuli of the improvement of the water supply
eystems They exclude the benefits arising from the present system,

The quentifisable benefits that are disocussed in the folluwing
geoticns sre: inorsase in land walues, improved health conditions,
reduction in fire damage, and beneficial value of water,

Inoresge in Lopd. Valueg

The implementation of the water supply project will result in
an inorease in the land values of the servioce arsa. However, it must
be pointed out thet the inorease in land values cannot be attributed
80lely to the water supply projeoi. Any differsnce betwsen the
aoquisition copt and the present merket value of a pleoe of land ewolves
from a series of market and public foross which exipt whether or not
the water supply project is undertaken. Suoch forces inolude the
genarel pace of industrialization, oonstruction aotivity, inflation,
land speculation; taxation, public land acquisition and selling,

More particularly, sioh a diffaerence oould be the result of a general
estimation of productivity due to infrastructure investments which
include a weter supply projeot.

The portion of land values attributable to the provision of an

improved public water supply system was estimated in the housgehold
survey in Lipa City (May 1975) to be about 22,6 percent of the market
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valus of a piece of land. It ix reasonsble to sgsume that this
Tigure rapreasnis tha inoremental value of a plecs of land, given
acocess to water supply. In a specifiic instance, a residential
lot about 400 esqm has the following market valuess

Without Water 400 eqm x P50 = #20,000

HWith Water 400 ggm x PS5 w $26,000
Rotio w 1¢3 or 304 increase

In this particular osse, the inoremental cost of P6,000 closely
represents tho markst value of s private well (ocomplete with pump,
elaotric oontrols, ¢to) to serve the preminses.

On the basiwc of this informatiou, it may be conssrvative to
assume that 20 perceant of the valus of land sorved by the water
distribution mystem ocould be atiributed to the water supply project.

Assumptions made for this analysis are explainel in Annex XI-C.
Amnex Table XI-C~1 phows the computations of this benefit, vhioch
amounts to & presemt worth of $28,1 million.

Health Benefitn

The eatablishment of a water supply system in & community will
necessarily bring about health benef'its 1o the population. Undoubt=
edly, the provision of safe, potable water to the population is a
prerequisite for the maintenance of minimum hexlth standards. These
health benefits are ordinarily manifested in the followings

1« A significant reduction in the incidence of water-borne
diseases such ar cholera, dysentery, gastro~enteritis,
and typhoid/paratyphoid. As a result, there will be a
deorease in the amount of time lost by income sarners
who are afflicted with such diseases,.

2+ A subgequcnt reduction in premature deaths due to the
lower incidance uf wateir-borne diseases,

3« A corresponding reduction in medioal expemses for the
B&Me I'easOll,

Calculation for the health benefits and assmoociated assumptions

uged are presented in Annax XI-C, Annex Tehle XI-(C~2 phows the health
bensefits on a yearly hasis, with a total present worth of P409,554.
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With the installation of suitable fire hydrants espeoially in
the highwvalue as well as the residential distriots in the servioce
area as part of the proposed projeot, savings due to reduced fire
demsgsz will result from the availability of an adequate amount of
water snd inoreased water pressure for fire-fighting purposes,.
Caloulations relative to this benefit are explained in Annex XI-C
and shown in detail ii: Annex Table XI-(C-3, The present value of
this benefit amounts to P6.3 million,

No attempt was made to quantify the inconvenience to the people
rendered homeless and the value of human lives lost due to fire.

Bepefioial Value of Hateor

This benefit (sometimes called "consumer satisfaction") is
quantified by the additional revemue gemerated by the water distriot
as a result of an improved water supply project. In the case of a
oommnity whioh previously did not have any piped water system, the
"oonsumer satisfaction" benefit may be measured by the full amount
of the eocnomic value of the acoounted-for-water.

For a ocommunity where the proposed project inwolves merely the
expansion and improvement of the existing system, this benefit may
be measured by the economio value of the incremental water produotion
direotly resulting from the improvement of the system,

For this benefit, the conocept of oconsumers surplus was adopted.
This concept takes into aoccount not only what households and commerw
oial establishments are aotually paying for water but also how much
more the oconsumars are willing to pay for this essential oommodity.
Calculations for the beneficial value of water are shown in 4dnnex
XI-C and Annex Table XI-C~4. The present value of this benafit amocunts
to P15.8 million,

D. NON~QUANTIFIABLE BENEFITS

The non-quantifiable benefits arising from a water supply pro-
jeot are generally as important as the quantifiable benefits, Howe
ever, they do not easgily lend themselves to valuation, The approach
taken herein is to acknowledge their existence and importance. No
attempt has been mads to quantify or include them in the benefit-
cost caloulations.

The proposed water supply projeot will set off a chain of events

beyond its construction period. Those activities include among others
the induoement to industry to establish plants in the servioe area due
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to availebility of & dependable weter supply. Without such supply,
new industrisl and commercial establishments would be foroced to
develop their own supply system or relocate elsewhere. The overall
cost of providing separate water systems is normally large and
represents & deterrent to invest in the arsa and conssquently to
industrisl development,

Because of the employment genersted by the projeot, hired
laborers are able to spend their wages for purchasing goods at the
local stores. Hence, each peso they spend is generated back into
the income stream of the local economy, In the operation and mainte-
nance of the project, the water distrioct would find ii advantageous
to purchase required supplies loocally and engage loocal servioce.

E. BECONOMIC COSTS3

Qeperal
The total cost of the proposed wator supply system is the sum

of all expenditures required to realise project objeotives and
benefita.

Coste have been divided into the following:

1« Projoot costs

2, Replacement oosts

3. Operating and maintenance costs

In general, economic costs are easier to identify and quantify
than benofits. This is beocause most of the costs are imcurred in

real, monetary terms to pay for either goods or services while bene~
fits are usually intangible.

Projeot Costs

Projeot costs include the comstruction cost of the proposed
faoilities such as pipes, meters and equipment, as well as, engineer—
ing services and contingenoies and land cost. The cost of the feasi~
bility studies has also been included.
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Amnex Table XI-E-1 shows the construction coste of the proposed
water supply projeot for the wator disiriot. Thgy ave listed by
component as to type of expenditure in 1978 prices. They are further
broken down into foreign and domestic components.

The oosi of unskilled labor is shown separately from the do--
mestiio component of the project. From the balance of the domestioc
cost; 5 percent was assumed to Lo in the form of hidden taxes,

Adjustment of Projeot Cogty

In the determination of the projeot ocosis, adjustments wers
made for thoge items which are not properly valued hy the prioce
mechanism. A price other than the market price (called the shadow
price) was imputed to these items, In this way, momt of the effects
of prioe discrepancies whioch could be identified, whether primary or
secondary, were incorporated directly into the project analysis and
imputed as diresct ocosts to project investment., The 'shadow prices®
uged in this analysis are those employed Yy intormational lending
institutions and the Planning and Projeoct Dsvelopment Offioce (PPDO)
of the Department of Public Works, Transportation and Commaniocation.

One of the items where 'shadow pricing' was applied is the
price of unskilled labor (otnerwise known as ocmmon labor)., In a
perfectly competitive market, the price of labor is determined Ly
the marginal value of its produot. In this ocuse, therefors, the
price of labor is equal to the value of the ouiput which an extra
laborer hired would produce, Hcwever, this is not applicable in
an eoonomy such as that of the Philippines where there is & surplua
of labor, Since there is widespread disguised unemployment in such
an eoconomy, unaskilled labor is normally valued below the aciual wage
rate likely to be paid. In this study, the opportunity cost of
unskilled labor or its potential in other employment was valued at
one half of its estimated cost in the projeot., The net effect is to
reduce the ocost of unskilled labtor hy 50 percent, thereby reducing
the summation of project costs.

Skilled labor, on the other hand, was valued at its going rate.
It was vasumed that if skilled labor ware not employed in the mervice
area, ii would probably migrate elsewhere to obtain employment or g
better wage.

Ad justmonts were also made with respect to comt of projeot
rfacilities which use up limited foroign exchange reserves.
Foreign exchange usad to import project components was valued at
1.2 times their actual peso oost., This effectively inoreased foreign
exchange cost by 20 percent, therehy affeoting project coat in a
similar manner. This was done to refleoct the opportunity cost or
alternative value of foreign exchange, Domestic oomponenis, on the
other hand, were priced at their actval coat.
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Interest was not inoluded since this is considered a financial
instead of an eoconomic cost,.

Annex Table Xi~E-1 showa the ccnversion of finanoial oosts to
economio costs through shadow pricing and oither adjustmsnta, Ths
presont valus (nee Table XI-E-4) of total ecomomic project cost for
CAL-WD amounts to #C2,8 million.

Replacement Coats

Basod on the oriteria used in the financial siudies, vehiolas
have a life expectancy of 7 years while metera are axpacted to
be replaced avery 15 years. Other items which have & gervios 1life
of 15 years are the equipment of the sourcs fanilities as well ag
migcellaneous iiems of the immediate improvememt pro-
grame The feasibility studiss were assumed to be
geod for 30 years. The siorage fasilitiss whioh will be merely re-
paired are sxypected tc last for 33 Years; after which ancther repair
will be underiaken, A1l other facilities in the sysitem are expeoted
to last for 50 years,

During the 23~year period from 1978 to 2000, thsrefore, vehioles,
meters; equipment with & service life of 15 years and the misocellansous
items will heve to be replaced while the storage facilities will be
repaired af{er 13 years. Annexr Table XI-BE.2 shows the replacement
sohedule and costs of vehicles, meters, squipment and miscellaneous
items and cost of repair of the storage facilities. The presert
value of total replacement costs (see Table Xl-E=4) for CAL-WD
amounts to P580,900.

Salvage Value

Annex Table XI-E-3 shows the malvags value in 2001 of all the
capital equipment to be used in the projsote The pearoaentage of sal-
vage value was based on the remaining service life of the faoilities
in 2001, For CAL.WD, the present worth of the salvage value (see
Table XI-Bw4) is P2.4 million,

0 & a Ma ce Cos

Operating and maintenance oosts refer to the coste asscoiated
with the mainienanoce, operation and iansgement of the project,
Otherwise known as annual coets, they inolude personnel, power,
ohemiocals, and other miscellanscus maintenance expenses suoh aa fuel
and lubrication, repairs, commnication needs and office rental.
Only the operating and maintenance costs of the propoged projeot
(i00s, excluding those of the present syctem) were considered in
this study.
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Annox Teble XI-E-4 presents the incremental anmial reourring
oosts assooiated with running and opsrating the water digtriot up
to 2000, The present value of these costs amounts to P7.§ million,

Caloulation for Eoonomio Comts

The economioc cost may be expressed as the adjusted (shadow
prioced) project cost plue replacement cost plus operating/mainte—
nanos cosi leas salvage value, Annex Table XI-E-4 shows the computa~-
tion of total eoonomic costs for CAL~WD, amounting to P28.9 million.

F. BENEFIT-COST ANALYSIS

The summary of the quantifiable eoonomioc benefits and economic
cogts for CAL-WD 1 shown below. They are expressed in their present
values (discounted st 12 percent) after the 1978 prices have been
escalated,

SUMMARY CF BENEFITS AND COSTS

(¢ x 100)
Benefity Coptis

Inorease in Land Velues P28.143 Project Cost 22,823

Health «410 (+)
Reduotion in Fire Damago 6.278 Replacement Cost .881

Beneficial Value 17,096 (+)

51,927 Operating and

° Maintenanoe Cos} 7,559
Sub-?o;al P31.263
Salvage Value 29362

28,901
Benefit Coast Ratio ~ 1.80 3 1

The preceding table shows that the quantifiable benefits axceed
the economio coste assooiated with the improvement of the water
supply system in CAL-WD, Under the principle of benefit-cost ratio,
the project is, therefore, considered economically feasible.

The actual benefits of the proposed project may really be

greater than what the benefit-cost ratio represents because the non—
quantifiable benefits have not been incorporated into the analysis,
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Go INTHRNAL wCONOMIC RATE OF RETURN

The internal economic rate of return (IERR) is the rate at
which the present valus of the quantifiable benefits is equal to
the present value of the economic costs of the proposed project.
It is generally held that fcr a project 10 be feasible and desire
able, its IEKR shuuld be higher ihan the prevailing opportunity

coat of capital. 1n this particular study, the opportunity cost
of capital is 12 percent,

For CAL-WD, the IERR is 71,4 percent as shown in Annex Table
XI-G-1. On the basis of the above stated principle of IERR, the

proposed project appears to be economically feasible and justified,
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QUANTIFIABLE BENEFITS



ANNEX ¥I.C
QJANTIFIABI E BENEFITS

Portion of Land Values Attritutable to Water Sumply Projeot

- 4nnex Table XI-C..1 shows the present value of the portion of
land values atiributable to the propoged water supply project, based
on the following assumptions:

1e

2.

3e

He

In accordance with the staging program of the ocone
struction of faoilities, the 1980 service area of

272 heotares was projected to increase in the £0l10We
ing mannert by 17 hectares from 1980 to 1981, by 35
hectares from 1981 to 1982; 4y 19 hectares from 1982
to 1983; by 21 heotares from 1983 to 1984; Wy 21 heo~
tares from 1984 to 1985; by 23 heotares from 1985 to
1986; by 25 heotares from 1986 to 1987; hy 26 heotaras
from 1987 to 1988; by 28 heotares from 1988 to 1989;
and by 29 heotares from 1989 to 1990.

Land use was assumed to be 87 perocent residential
and 13 percent commercial/institutional/industrial
throughout tke projection period. This olassifi-
cation was based on the water demand projections in
1980 by consumer category, as shown in Chapter VI,

The 1977 ocosts of land based on estimated market values
in Calamba ars:

Residontial $ P30 per sqm
Industrial/Commercial/Institutional s PO " M

These oosts were assumed to be constant over the pro-
Jection period,

The portion of the total cost of land specifically
attributable to the provision of water supply was
assumed to be 20 percent of the coat of land, This
land value benefit was escalated by 8 peroent from
1980 to 1985, by 6 percent from 1985 to 1990,

4 discount faotor of 12 percent was used to obtain the
present values of the bemnefits, This is believed to be
the opportunity ocost of capital and is commonly used for
public investment projects like water supply development.

For CAL-WD, the land value benefit in its present worth amounts
to P28.1 million,
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Health Benefits

To determine the amount of benefit arising from the reduction
of income lost of those afflicted with water-borne diseases, perti-
nent statinstics on morbidity rate were gathered from the Department
of Health, I'rom 1964 to 1974, an average of 429.1 out of every
100,000 population in the province of Laguna were afflicted with
primary water~borne diseaases every year, regardless of age, sex,
and income class. ‘he same rate was assumed for the municipality
of Calamba in the absence of specific data. The morbidity rate in
the service area was assumed to remain constant during the 21~year
projection period.

Since net all of those aftlicted with said diseases are wage-
earners, an adjustment waz made accordingly. Based on the 1970
Census on Populatio, and lousing of the National Census and Statig-—
tics Office, 495 percent of the manicipality's population was econow
mically active,l/ It wag agoamed , thervefore, that only 45 percent
of 429.1 per 100,000 who were afflicted with primary water«borne
diseasus were economically actives Hence, this is the only segment
of the population who would suffer a reduction in income due to said
diseasess Murthermcre, these afflicted wage=ecarners were assumed
to be earning P8 a day und unable to work for 15 days on the average
because of their illness. The final figure corresponding to the
economic cast of time logt due to water=borne diseases was thereby
‘arrived at by muliiplying the mumber of people afflicted with waterw
borne diseases Ly 45 percent, hy Y& & day and then by 15 days.

Another health bencfit that could be associated with the estab—
lighment of & gsufe public watler supply system is the reduction of
the economic cost ¢f the premature death of thoge afflicted with
water-borne diseases in the service areas Obviously, the reduction
of the life ypan of the population caused by said diseases is an
economic loss to the community,

This economic loss due to premature death was determined by
multiplying the mumber of people who die because of water—borne
diseases (asuuming that a water supply improvement program were
not undertaken) by 35 percent and then by P11,629, The projeoted
number of such deaths was based on the average of the 10-year mor—
tality rate for primary water~borne digeases in the province of
Calamba, as gathered from the Department of llealthe These figures
indicated that 49.0 persons died of the 429.1 per 100,000 who were

l/Economically active population inoludes those who are 10
Yyears old uand over, whether employed or unemployed, excluding re-
tired persons, students and housewives.
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afflicted with water-borne disemsan, This mortelity rate was
assumed to be constant owar the srojecticn perivcde The 45 perw
oent oorresponds to the portion of the service area population
who are inoome earners. Tha P11,629 reprecants the monetary value
of each death, This wasg dorived from the estimated inoome to be
earned ly the average wage-earner over a period of five yoears dis~
counted at 12 percent plus 20 percent agsoolated economic costs
(sumuation of P200 a month x 12 months x discount factor + 20
peroent assooiated oosts),

The third health benafit that can be derived from theo improve-
ment of the water supply in the sarwice area is the reduction of the
medjcal expenses of pursons afflicled with water=borne diseas °
docording to the Lipa City pilot survey on "Ability-to-Pay",S/ an
afflicted person sponds F113,00 raraally on the average for medioal
expenses, which include hospitalization, medicine and dootor's Leo,
Based on this finding, the total mcdical sxpenses inourred due to
water~borne diseases ware arrived at by sultiplying $113,00 by the
nmumber of people afflioted with suoh dizeases in the servioe area,

The sum of &ll three economio costs related to health benefits
had to undergo thres final adjustmente to arrive at more meaningful
figures. First, 40 parcent of the total economic logs due to watere
borne diseases was taken as the health benofit directly resulting
from the water supply improvement program. This reduotion was made
to account for the faot that not all water-borne diseases are ocaused
by a poor water system and may also be duo to less than ideal perw
sonal hygiene or lack of smeweragze faoilities, Second, the 40 per-
cent health benefit was epcalatei by 8 percent from 1980 to 1985,
by 6 percent from 1585 to 1990, after which the esoalation faotor
was held constant up to 2000, Third, the esoslated health benefit
was discounted to its present worth at 12 peroent, Annex Table XI-
C-2 shows the caloulations assooiated with the health benefits for
CAL-WD, The total present value of gaid benefits after the adjust=
mente amounts to £409,554.

Redugtiog ip Fire Damage

The proposed vater supply improvement program will result in
increased water pressure and reliable supply for domestio as well
as for fire-fighting purposes. At present;, none of the fire hydrants
in Calambaare effectively operating; hemnos, no fire protection is
accorded it.

g/ﬁefer to Methodology Mamual, Chaptsr 20 for "Ability to Pay"
gtudies,
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40 Parce=t Sscalased Preseczs
Cost of Tiae, Zoonozic locs %otal Econocio Reduciioe Due 2edzesion sigcouzt Tasze of
Sexved lost Due to  Dus to Preza~ - Cost of lodzos Due to To 2rojecct Escalitica e <0 Project  Pasicr at Zealsk
Po—:124%0n I lacss (Y turo Zeath(2) ledical xzenses{3y) Discnrcex _ {eneriz) Tasias - (Za-erisl 12 Terce=t  Tacelie
11,530 92,672 r29,565 ? 5,59 ? 37,328 35,131 14210 P 23,355 7 P 22,552  Total Ronicipal Fopulatfiom: 57,423
12,652 3,038 33,242 6,286 12,532 17,033 1.337 22,233 o732 i5,832 Zoorocically Active 1 25,630
144575 3,317 37,313 7,667 417,817 19,27 leai2 27,X7 0335 17,176 or 45% -
16,388 3,797 {2,022 7,96 53,765 21,505 1.525 32,757 «53£7 16,556
18,425 4,269 47,245 3.93¢ 60,448 24,179 1.&7 39,225 «557 20,130 %orbidity Rate: 429.1/100,000
20,716 4,800 53,120 10,025 67,965 27,186 1.779 .:S,:\-;S;3 a52 21,60  ortality Rate: 49.0/100,000
23,292 5,397 59,725 11,29% 716,416 30,566 1.£35 57,6 e 23,250 P
26,337 6,068 67,149 12,7698 85,915 34,366 14953 8,453 2331 2zig00 1) 45%x ;23 xsh.xrexs
29,843 6,822 75,498 14,276 96,596 38,638 2.119 81,6T5 »122 26,362 ’
33,108 7,671 84,885 16,052 | 108,608 43,443 2,246 © 97,573 .28 22,101 2) 45% x __£9.0 X S.P. x P11,629
37,220 8,628 95,439 18,047 122,110 48,844 . 22381 116,258 «257 29,838 100,000 ot ¢
*229 26,632 3) 229,1
-205 23,821 %6256 x S.Ps x P113
«133 21,2862 ’
16} 18.957
346 16,979
»130 15,139
o116 13,491
o1C¢ 12,095
, «093 10,816
37,220 8,624 95,439 18,067 122,110 48,844 2,381 —t16,208 083
71,773,608 ‘ P409,554
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Overall Reduction

Nunber of Total Value é/ in Pire Damage

Year Structure at P18,800 each (.0075)
1980 1,922 36,133.6 271.0
1981 2,161 40,626.8 304.7
1983 2,73 51;342.8 385.1
1984 3,071 57,734.8 433.0
1985 3,453 64,916.4 486.9
1986 3,882 72,981.6 547.4
1537 4,365 82,062.0 615.5
1988 4,907 92,251.6 691.9
1989 5,517 103,719.6 777.9
1990 6,203 116,616.4 874.6
1991

1992

1993

1994

1895

1996

1997

1998

1999

2000 6,203 116,616.4 874.6

ANNEX TABLE XI~C-3

REDUCTION IN FIRE DANAGE

CALAYBA YATER DISTRICT

. Perceantage

0
48%
53
59

Net Reductian Escalated Value of Discount Present Value
Protectian in PFire Damage Escalatj 5et Reduction Pactor of Net Benefit
(Bepefit) (Benefit) ® x 1000 _Factor (* x 1000) _at 1% {* x 1000y

(] 1.210 0 197 (o]
146.3 1.307 191.2 «T12 136.1
181.6 1.412 256.3 «636 163.0
227.2 1.525 246.5 « 567 196.4
285.8 1.647 470.7 « 507 238.6
355.4 1.779 632.3 «452 285.8
443.4 1.886 536.2 404 337.8
510.8 1.599 1,021.2 +361 368.6
595%.0 2.119 1,260.9 «322 406.0
&.5 2.246 1’53705 0288 442-8
187.2 2.381 1,874.2 «257 481.7

«229 429.2

«205 384.2

.18} 343.0

163 305.5

146 273.6

«130 243.7

116 217.4

, 104 194.9

‘ 093 174.3
187.2 2.381 .874.2 -083 _135.6
£27,169.0 r6,278.2

g/Derzvnd froa the served population projections in Chapter VI,
Basod on ‘he assessed value records in Capan, in the absence of similar data on Calacba.

Zscalated anmually by 10 percemt from 1978 to 1980, by 8 poroent from 1980 to 1985 and by 6 perceat froa 1985 to 1990, nftcr which the
escalation factor was held constant up to 2000.
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purposes of this stody, this additional value hus been estimated to

he 50 percent hipgher Lhan domestic water rates and 2 ercent higher
JY pe j/P

than commercln]/1nduutvial/institutiunal water rates?,

In the determination of this benefit, the following steps were
tuken:

1¢ Only the incremental volume of accounted—for—Ja.er was
considered; hence, the 1977 accounted—for-water amounting
to 700,088 cum was deducted from total accounted—for—
water ,rojections in Chapter VI.  The wuater demand
projections in Chapter VI, expressed in liters per capita
per day, ware converted to cabic meters per ycure

)

. Olassification of accownted=for=water into domestic and
others (comuerciul/institutional/industrial) was based
likewise un Chapter Ve

3o The price per cubic meter of water was obtained from the
unescalated rate per revenue unit in Chapter X, Aunex
Table X=C—-1. The rates were, however, adjusted up-
wards to reflect consamers!' siurplus: 50 percent higher
for domeslic water and % percenl higher for otherse

4« The total wconomic revenues were then cuscalated vy 10
percent from 1978 to 1900, Ly 8 percent from 1980 to 1989,
by 6 percent from 1985 to 1970, alter which the escalation
valucs wore discounted at 12 percent to obtain their pre—
aseat valuei.

For CAl~iD, the beneficial value of water amounts to a preusent
value of P17.1 million, as shown in Annex Table XI=i-}.

8/ . v s . .
Y Refer to Procedures for the Economic and IMinancial Analysis
of Water Projects, 1.4, Hay 19706

K § (I (


http:XI-z-.41

ATEL TABLE XI=C=d

HECXEFICIAL VALUES OF wATER
CalilBA WATER DISTRIC

Present

Yalue

Incremental Economic Teli Zeonomic Water Total Zscalated Discount of llet
Accounted~Tor=y aterg/ Domestic Others Price Per cv:.xl-Cy per cu.v-r.-'--‘je Revenues Zeononmic Escalat ioB Tconomic factor Sconomic
Yeexr cun/Year cun/Yezr Domestic QOthers Dor:estiq Others Domestic Cihers Revenues Pector- Rever.ues 2t 120 Jever.ues

1977 200,653 174,599 26,089 _

1378 £5,300 74,211 11,0683 0.75 1450 1013 1.83 83.% 26,8 0.7 1.000 107 1.000 104.7
1373 206,356 179,955 26,851  0.69 1.38 1.03 1.73 185.4 4845 31.5 1.100 253.1 893 227.3
1930 380,078 330,668 59,410 0,64 1428 0.96 1.50 317.5 791 33646 14210 47549 « 757 382.5
1931 47,502 389,327 58,175  0.95 1.90 1643 2438 55647 '133.5 63542 14307 908.6 o712 646.9
1682 526,837 458,392 68,455 0,83 1476 1,32 2,20 605.1  150,7 755.3 14412 1,05742 «636 678.7
1833 6204354 539,708 80,646 0,82 1.64 1423 2.05 663.8 165.3 829,1 14525 1,264.4 o587 716.9
1954 730,402 6354450 94,952 0,94 1.88 1441 2.35 96,0 223,17 1,1%9.1 10847 1,84342 «507 93445
1985 859,972 748,176 111,796 0.88 1476 1432 2.20 987.6 246.0 1,233.6 1.779 2,194.6 452 G91.9
1936 1,012,527 680,898 131,629 0.81 1062 1422 2.03 1,074.7 267.2  1,341.9 1.526 2,530.8 404 1502245
1587 1,192,144 1,037,165 154,979 0.30 1.80 1435 2.25 1,400.2  348.7  1,748.9 14599 3,49641 361 1,26241
1933 1,403,625 1,221,154 182,471 0©.83 1,66 1425 2.08 1,526.4 373.5 1,%05.9 2.119 4,038.6 .322 1,3C0.4
1539 1,625,622 1,414,291 211,331 0.77 1.54 1,16 1.93 1,640.6 407.9 2,048.5 2,246 4,600.9 «255 1,325.1
1590 1,945,789 1,692.836 252,953 0.71 1.42 1.07 1.78 1,811.3  450.3 2,261.6 2.381 5,384.9 257 1,383.9
1591 . . ' 0.70 140 1.05 1.75 1,7775 4427 2,220.2 ) 5,286.3 #229 1,210.6
1592 l 0465 130 0.58 1e63 1,659.0 412.3 2,071.3 | 4,9318 205 1,011.0
1554 s i 0.55 1,10 0.83 7o38  1,405.1  349.1 1,754.2 : 4417648 .163 650.8
1995 ! i 0.54 1403 0.81 135 1,371.2 3415  1,712.7 : 4,077.9 . 146 5954
1995 : 0.50 1,00 0.75 1.25 1,269.6 316.2  1,585.3 : 3,775.8 © 2130 490.9
1997 i i 0.46 0.92 0.69 1415 1,168.1  250.9  1,459.0 : 3,47349 <116 £03.0
1555 ! kP 0445 0.90 0.68 1.13 1,151.1  285.8  1,436.9 i 3442143 . 104 355.8
1953 v \4 0.42 0.8 0.63 1.05 1,066.5 265.6 1,332.1 v 2,171.7 .823 292.0
2000 1 5 1,692,836 252,953 0,3 0.78 0.59. 0.95 998,8 2479  1,246.7 24381 2,368.4 L83 L6eL
$945,789 1692, 52,95 9 67,983.9 W

9./'Z‘he 1977 volume of 200,638 cum per year of accounted-for-water was deducted from the water demand prcjections throughout the study
perigg%/:o obtain the increzenial volume. ) . . .

1/ The price per cum of water for domestic use was derived by de-escalating ike rate per revenue unit of water in Table X=G-1, Chapter X;
the _v=%a of waier fog g;égr uses Scc.::mercia.lI institutional and industrial) was assumed to be iwice that for domestic use.

;;.:L/,;ssmed to be 50 percent higher than domastic rates and 25 percent higher than raze for lothers'e
2 Tscalated anmally by 10 percent from 1978 to 1980, by 8 percent from 1980 to 1985, by 6 percent from 1985 to 1990, after which the

escalation facior was held constant up to 2000,
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ANNEX XI-E

ECONOMIC COSTS






Year

ANNEX TABLE XI-E-2

REPLACEMENT COST
CALAMBA WATER DISTRICT
1978 PRICES
(* x 1000)

Administrative

Vehicles Meters

Equipment

1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1991
1998
1999
2000

TOTAL P193.2

P 64.4

P 21.2
64.4
P 258,2 P 18.8
251.1 57.5
80.8 55.0
80.8 1,060.8
80.8
80.8
644 80.8
103.4

P115.1

?1,016.7 P1,192.1 F 21.2 £115.1

1§/étorage facilities will be merely repaired, not replaced.

QL

Storage and
Facilitiesﬁl/ Miscellaneous

Total

P2,538.3



-~ Tosal
. in 2301 Salvege e Lalvas.
LT Dercent Voo 7 T
£ 2,0:5.0 S¢e  P1,327.3 P
2,5:2.2 52 118, 2
2,9%7.6 )
3'%‘:9.5 {'2
o le? [
9.1 &5
(A &3
AR 70
1,88008 T2 # 163,19 T» P 1302
1045344 I 12361 13 1763
“L50 76 133s1 20 26.6
$i5.0 78 135.1 27 359
43560 80 3.9 3 435
P21,2 31% P 6.6
S5 2:2.6
<o 10562
. [ GieU
- Te Ol.ed
Y k] (A2
ELe - &7 7042
V055 93 TSt Pl o P 554
2N 130 G2
Pi7,528.2 P11,2%8.71 P274613 P £0.6 23,112.6 Pi,805.9 P22 ® c.6 LAV P 5544 P63 1634 P13,4C6.0
Total ZToomozic Valae: P2%,16:5,.0
Total Salvage Vaiue & P13,406.0

éi/SAlvg’o Vaiuts J0T eatl year MNp-esdnt tie salvale vaiue of the itas ia year 2001,
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ANNEX XI=G

INTERNAL ECONOMIC RATE OF RETURN



ANNEX TABLE XI-G-1

INTERNAL RATE OF RETURN
CALAMBA WATER DISTRICT

(r x 1,000)
Discount Discount
Egoalated Values Pactor at Present_Value Factor at ___Present Value
Year Benefits Costs 10% Benefits Costs 15% Benefits  Costs
1978 104.7 3,216.7 1,000 104.7 3,216.7 1.000 104.7 3,216.7
1979 255.1 3,219.1 .588 150.0 1,892.8 «571 145.7 1,838.1
1980 21,101.1 5,506.4 346 T79301.0 1,905.2 «327 6,900.1 1,800.6
1981 2,512.9 8,010.2 «204 512.6 1,634.1 187 470.0 1,497.9
1982 4,444.2 1,781.8 «120 533.3 213.8 « 107 4755 190.7
1983 344575 2,033.7 «070 242.0 142.4 «061 27049 124.1
1984 4,518.8 2,224.1 «041 185.3 12641 «035 158.2 778
1985 59214.0 3,074.9 «024 125.1 73.8 «020 104.3 61.5
1986 6,140. 1 5,056.2 «014 86.0 70.8 «011 67.5 ' 55.6
1987 1,714.4 591292.3 «008 61.7 42.3 « 006 46.3 31.8
1988 8,830.3 2,865.7 «005 4442 14.3 «004 35.3 11.5
1989 10,172.8 3,173.8 «003 30.5 9.5 002 20.21 6.3
1990 11,697.9 3,487.5 002 23.4 7.0 «001 11.7 3.5
1991 7,276.8 1,951.8 «001 Te3 200 «001 Ta3 2,0
1992 6,922.3 2,05446 «001 6.9 2e1 - - -
1993 6,521.5 2,834.9 - - - - - -
1994 6’16703 2’636.1 - Laad hnd hd haud -
1995 6,068.4 2,224.6 - - - - - -
1996 5776603 4161905 - - - - = =
1997 5145404 27093-7 - - - - - -
1998 5’41108 2'”3‘7 ha had - - - -
1999 5,16%02 2’24700 - - had - - -
2000 < 2,1%{.3 - - = - - -
145, o7 7345845 9,414.0 9135302 8175708' 819130;
41,925.1 9,352.9 3:91501
B/C 3.48 1.01 098
Present Value at 704 = 6144
Present Value at 75% = {160.3)
221.4
IBRR = .70 « =2§§%%:°1L
X TaCwe] = L,TO + <014

m 71.4%
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TAMRP DRESSER & MoKEE INTERNATIONAL INC.

Methodology Hemorandum No. 1
To .t Le Ve Gutiarrez, Jre
From ¢ 4. de Vera

Date 1 4 January 1977

Subjeot: Pilot frea Survey

As Need

In estimating water accountebility, dats on the ratic of
berrowera to primary users, averuge parsons poar household, and
per capita consumption are necessary. Information on capaoity
and willingnesa-to-pay would graatly aid finanoial analyeis.

In all oases, ihese date are not readily available in the
Fuilippines. The only way to get these data would be to aotually
perform a house-to-house survey within the served areas of the
water distriot (WD). Comsidering time and financial oconstrainis,
& pilot area survey would be the best approash. This is merely
surveying a representative area within the WD and projecting the
data obtained for the entire served area of the WD,

B, lethodologx

l. Choose a pilot area within the WD, Desirable requirements
for ithe area.are as followss '

a. adequate line preasures, preferably with 24-hour servioej

be metered connections; . ,

6. presence of domestioc as well as.commeroial .connections,
Ratio of commeroial to domestioc conneotions for the area
must not exceed that for the entire WD}

ds representative income levels of tho conocessionaires.

2. JDevise a one-page questionnaire mo that it:

8. 18 easily understood by WD persomnel (who will serve as
interviewers);

be provides relevant information;

Ce provides a meana of cross-checking some answers given
by reapondents;

d. would make tabular analysis easy.

A sample gusstionnaire is attached,

MM1~1



Co

3.+ CGet assistance from the WD personnsl in the house~to-house
surveye It is suggested that they do the actual interview
because of their fewiliarity with lcoal customs and dlalsots.
However, before allowing the WD saumerastors to proseed on
their owny it is necesxary thate

a2, the enumerators be given a thorough briefing on the
importance of the survey, ss well as the purpose of
each item in the questiornnaire.

b, the enumerators be accompaniod to the first Pew
houses, and given additionsl pointers or feadback
before they proeceed on their own,

4, Conduct a house-=to-house survey of all households within
the pilot ares. A map at this point indicating the exiet-
ing houses {with their code numbers) wonld be nscessary.
The following would be helpful during ibe survey:

as brief the respondents about the purpose of the survey
before asking questions. It is very important that
they be receptive to the interviewsrs., Otherwise data
given could be misleadings

be 1in asking for estimates of consumpiion, avoid using
technical terms, i,e., liters, gallens, etc. Use
local containers like pails, drume or whatever they
use. Note the capapity of the container in the
questionnaire.

Data

The following date may be obtained from the survey:

l. Pilot area density

2. Average peraons/household

3e Borrowers from connected households and percentage of
households dependent on the WD .

4. Potential concessionaires

5. Consumption estimates

6+ Income levale and the respeotive rates showing
willingness to pay for izproved servios

Te Water accountability

MiM1-2



WATER DISTRICT

PIIOT AREA QUESTIONNAIRE

DATE

TIME
INTZRVIEMEE ADDRESS
TYPE OF DWELLING . CONSTRUCTION MATERIAL
~ NON-WD
WD CONCESSIONAIRE GONCESSIONAIRE FOR ALL HOUSEHOLD3 \
1., NO., OF OCCUPANTS: 1. NO. OF OCCUPANTS: ls WD-WATER AVAILABLE$
No. of hours
2o CLASSIFICATION: 2+ SOURCE OF SUPPLYs Time
3 Domestic Olown private well 2. FAUCETS:
1 Commeroial CIrainwater i | O3 a5
O Institutional Ospring o2 O4 [
3 Industrial Clpublic faucet .
O [IWD concessionaire |°° éﬁ ?.WERéaz O3 O
N HH Code No, -
3 SIZE OF CONNICTION: Clpublic well 4. FLUSH WATER CLOSKT3
O 4 o e Clothers® private well] 01 02 O3 &___
o o OBt o 0 «—I{5, MANUAL WATER CLOSET:
d
4. TYPE OF CONNECTION: 3. CONSUMPTIONS 6. g&/aeiio S?ﬂ/o ss—rﬁ.}.c
COimetered: meter functioning COfree tank tank
Ometered: meter damaged Cpaying
D flat rate (unmetered) volume used per Te Agfi:uﬁﬁ h?giﬂgﬁn /i 7
d'w —__.ﬂ.___ ' s L
5. APPURTENANCES (Connected to Paying P ::2{1“
System) for *| otherss —
Cwith hand pump REMARKS $
Cwith electric motor pump 8. USERs
HRS used/day O w/ borrowers
Pump rated HP 21 w/o borrowers
GPM Total no. of HH
borrowers
Total no. of HH borrowsrs
6e OTHER SOURCE ASIDE FROM WDi ocoupants -
O Qther HH 9. How much would you he
[Cwells COwells willing to pay if
Ulsprings [ springs water service were
Crainwater O rainwater improved?
O O monthe
(To BE FILLED UP AT THE WD OFFICE)
1. HOUSEHOLD CODE NO. 3« WD CONCESSIONAIRES
' ENUMERATOR
1 registered
2e INCOME: CJunregistered
FOSITION
OJbelow average(P220 below
(Javerage P221 - 750 4, PAYMENTS:
thsh 1,500 above J delinquent




CAMIP DRESSER & MaKEFE INTERNATIONAL inNC.

Methodology Memorandus No. 2

m

To t L. V. Gutjerresz, Jr.
From: 1 A. de Vera
Date * : 31 January 1977

Subject: Eetimating Water Aocountability

A. Need

To be able to determine future water demand per capita,
need for leak detection and survey program, and the level of
development possible for reducing wastage and leakaye, the
following information must first be available.

1. Ratio of acoountedefor and unaccounted—
for—water.

2. Ratio of wastage and leakage in relatiom
to total production.

3. Domestio consumption per capita.

Although there are various methods for estimating water
acoountability, the selection of a method depends on the
purpoas for which it is to be used and the level of aoouraqy
desired. Acoounted-for-water as used herein refers to the
revenue~producing water for the water distrioct. It is the
sum of the billed metered consumption and inferred water oon-
sumption at flat-rate connections.

B. Hethodologx

l. Pilot Area Survey

a. Objective - To be able tn satimate total accounted-
for and unaocounted-for-water. Acouracy will depend
on the reliability of the conmpt-i?n figures as
obtained in the pilot area survey.

b. Data Neocsssary ~ Monthly production; number of metered
and unmetered conneotions; water rate schedule; pilot
area data; and total monthly metered consumption.

l/hofer to Methodology Mem: adum No. 1.
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Ce

Steps
Multiply monthly produotion byt

+31 to got acoounted-~for-srater

«11 to get underestimated flat-rate uge
«26 to g0t wastags

«25 to get leakage

«07 foi others

3. Field Study Method

be

Ce

Objective = To be able to determine within 5 percent
aoouracy water aocountability figures. This method,
however, is time-consuming and very expenaive,

Data Necessary — All data received shall be generated
in the field. The number of ccnceasicngires and ths
water rate schedule are basic requirements.

Steps

1) For each section of transmission and distribution
line in the water aystem, appropriate measuring devioes
shall be inetalled in order to determine the amount
of water flowing in and out, water used by the con-
cessionaires, and water leakage.

2) Desk-top analysis is then necessary to determine
water acoountability,
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CAMPR DRESEBER & MoKEE  INTERNATIONAL NG,

METHODOLOGY MEMORANDUM NO. 3
To ¢ L. V. Gutierrez, Jr.
From 3 P, dsl Rosario

Date ¢ 8 February 1977

Subjeott Clossification of Water Distriots Accordings to
: Puture Water Requirements

A Xhiroduniion

The purpose of ihis meihodolugy manual is to classify water
distriote (WD) so that fuburs water requirements may be estimated.
The factors to be considered in classifying WD's are economic and
soolal development in tha dietrict's boundaries, probable sources
of additional water supply and the people's ability~to~pay for
improvet water servica, '

The group with the probable highest per capita vonsumption
is labelled Group I; and the group with the probable lowest
water oonsumption, Uroup V., Affluent and highly urbanized
water districts may fall under Group I,while lese devsloped
and small water distriots,; under Qroup V,

B. Methodelogy

The initial service area of the WD will most likely include
the central urban aréa or core oity (poblacion)s To classify it
aocording to future water dewands, the WD and its central urban
area are judged /woording to 5 grouping oriteria ~ 1975 wban
inoome, 1975 standard of living, 1975 business index, 1980 cost
of water, and served population in 1980. For each criterion, a
number of points, from Q to 20, are allotted to each water
district. The total number of points under the 5 acriteria
determines the olassification of the WD.

Table MM 3~1 lists the 5 criteria by which the WD can be
classified, and the points allotted to rankings in eash ori-
terion,

The grouping of the WD's based on the range of total
points under the 5 criteria 18 as fcllowss

MM3~1



TABLE MX 31

WATER DISTRIGT GROUPING CRITERIA

1375 1975 1975 1930 1380
Urban Income Standard of Livine Business Index Cost of Water Served Populat;on
Incoze Taxes % of Housecholds % of Households % of Commercial Source of Population
Paid by Urban Points with Refrigerators Points with Flush Toilets Points Establiskments Points  Additiomal Foinis Served in Pointsg
Residents (2) 20 iz Urban Area 10 in Urban Area 10 in Urban Area 20 “ater Supoly 20 Ursban Area Lo
more than 30,000,000 20 more than 30 10 zore than 60 10 zmore than 6.6 "L spring, gravity 20 more tham 15C,000 20
type
10,000,061~30,0C0,000 18 25.1°= 30 9 5C.1 ~ A0 9 446 = 6,6 16 ‘ 100,001 -~ 150,000 18
5.0001001-10,000,000 16 20,1 - 25 8 rvad = 50 8 3.1 = 4.5 11 Spring with
booster pump 17 60,001 = 100,000 16
1,000,C0:- 5,000,600 14 15.1 = 20 ‘ 30.1 - 4Q 7 1.7 = 3.0 ?  Infiltration
with shert irang-
zissim  lipe/
well points 14 65,001 - 80,000 14
500,001~ 1,000,000 12 10,1°= 2 6 20.1 ~ 30 6 1.0 - 1.6 4 ‘ 52,001 - 65,000 12
140,001~ 500,000 10 5 =110 5 10 =20 5 leas than 1 2 Infiltration with
long tranamis—
i 8ion 1ins/
. wolle 11 41,001 - 52,000 10
50,001~  10C,000 8 less than 5 4 less than 10 4 31,001 -~ 41,000 9
20,001~ 50,000 6 Surface water
without
reservoir 7 22,001 = 31,000 B
8,001~ 20,000 4 Surface water
with reservoir 5 15,001 = 22,000 7
4,001 8,000 2 - 10,001 = 15,000 6
4,000 or less 1 less than 10,000 5
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Group  Totel Points

1 70 and above
II 60 = 69
11T 50 = 59
Iv 40 - 49
b 39 and helow

In allotting points under sach oritericn, readily available
data are taken from the latest NCSO report (1970 or 1975 oensus)e
Theee data are: total.popalation in the eity or mmicipality;
total households; number of urban householdsj number of commers
oial establishments; number of industrial establishments; number
of households with refrigerators; and number of households wiing
flush water-sealed tollets. The data on total inoome taxes paid
in the oity/munioipality in 1975 were obtained from the BIR office.
Data on the probable sources of additional water supply were
taken from the reocent preliminary hydro-survey conduoted by INUA
and the WD,

The following is a procedure for assigning points to \a WD
on the basis of the 5 oriteria,

1e 1975 Urban Inoome

- Urban income is based on the total inoome taxes
paid by individuals and business entitise and the pere
centage of urban households with respect to total house~
holds in the city/munioipality. If the 1975 data are met
available, the peroentage of urban households is projected
Yo 1975 by applying an indrease of 0.1 to 0.4 psroent
per year. In projecting thﬁ‘peroentago of urban housew
holde, growth oharacteristips and urban development
must be considered, The projectead percontage is mul~
tiplied by 1975 total incoms, Table MN 3~1shows the
breakdown of the annusl inoolrs with points ranging
from 1 to 200

2¢ 1975 Standard of Living
The standard of living {5 measured by the number
of households in the urban area with refrigerators and
those with flush water-gealed toilets,
The peroentage of urban houssholds with refriger-

ators with respeot to total urban households is projected
to 1975, if the 1975 census is not available. An inorease
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3.

4.

of 1 to 4 peroent per annum is applied, depending upon
the xecent economic and social development in the oity/
municipality. The same procedure is applied to the
percentage cf urban househoclds using flush water-sealed
toileta. Table M¥ 3-1 showe the percentages of households
with refrigeratoras and those with flush toilets with res-
pect to total urban households, with points ranging from
4 to 10,

1975 Buminess Index

The buminess index iz measurad by the percentage
of oommercial establishments with respeot to total urban
households in 1975. (ne industrial establishment (data
from NCSO censue) is assumed to be equivalent to 10 come
meroial emtablishmenta (except when the 1975 census isg
availatle). An increase of 1 to 2 establishments per
year ip applied, depending on the recent business activi-
ties and urban development in the city/hunicipality. The
number of urbsn households in 1975 is obtained by multi-
Plying the 1975 total houssholds (total population +
average of 7 persone/hounehold) by the 1975 percentaga
of urban households as derived in the methodology for
1975 urban income. The 1975 sum of commercial aptab--
lighments divided by the number of 1975 urban households
is the business index of ihe city/municipality. Table
MM 3-1 shows the various levels of business index, with
corresponding points ranging from 2 to 20.

1980 Cost of Water

The cost of water is inferrej from the probable
souroe of additional water supply by 1980. The protable
souroe of additional water supply is weighted accord-
ing to its apparent economic viability. A spring souroe
that is located within the 1980 mervioce area and can flow
by gravity is considered the most eoconcmical. Surface
water requiring ocomplete water treatment with impounding
resorvoir is the most expensive. Infiltration gallerien
with short or long transmission lines, wells, or spring
souroe requiring booater pump, ares considered to have
weight; between the most and least expensive (see Table
MM 3-1),
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5e¢ Served Fopulatien in 1580

The served population in 1980 is projected by
delineating the futurs service areas of the WD end
projecting the population of the city/bunicipality
and of the service aream. The 1980 merved population
is determined se & portion of the gervice Ares popula~
iion. In projecting the population served and the
future gervice areas, economic growth and urban devaelopw
mant, availability of water supply and copability of
the water district to provide service muat bs oconsidearaed,

Co [Ixpeoted Water Demund By Class of WD

The experience of the IKUA~CDH staff, especially during
the Firs% Ten Urban Areag FProjaot in the FPhilippines, has been
uged to aseign values of expected water demand to the 5 classes
of water districts. These expacted water demands are shown in
Ta.ble MM 3—2 .

D, Exsmple of Weter District Clagsification

This method of claseifying a water distriot is 1llustrated,

with the Silsy City Water District es an example, Available

data for Silay City are taken from the NC30 and BIR reports,

and from the preliminary hydro-survey by INUA and the 8. LdDs

The following data were obtained
Total income taxes paid in the oity - P20,049,139 (1974-1975)
Total population in the city - 103,493 (1975)
Total number of households in the city — 10,915 (1970)
Total number of households in the urban area - 3,693 (1570)
Total number of commercial establishments in the oity « 36 (1970)
Total number of industrial establishments in the oity -~ 1 (1970)
Total urban households with refrigerators - 266 (1970)
Total urban households using flush wator-sesled toilets - 807 (1570)
Probable source of additional water supply — walls (1980)
Population in the service area - 21,280 (1980)

v To determine the epeocific weights of the abeve data for sach
grouping oriterion, the methodology developsd is applied a3 follows:
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TABLE MM 3-2

WATER DEMAND OF WATER DISTRICT GROUPINGS

Yoar
Classification 1250 1990 2000
Group I
Domestic use, lpod 140 155 175
Commercial/Industirial/Institutional
% of domestic 17 21 25
Equivalent, 1lped %4_ _& )]
Accounted-for-water, lped 164 1 210
Unaccounted~for-water
% of production 40 28 20
Equivalent, lpcd 109 A3 22
Total production required, lped - 273 261 262
Group IT
Domestic use, lpod 120 135 150
Commercial/Industrial/Institutional
% of comestio 15 17 20
Equivalent, lpcd 18 2 Q
Accounted-for-Water, 1pecd ﬁ-g 1_5% i'gﬁ
Unaccounted-for-water '
% of production 40 28 20
Equivalent, lped 22 52 s>
‘Total production required, lped 230 220 P
Group III
Domeatic use, lpod 105 120 135
Commercial/Industri al/Institutional
% of domestic 13 16 18
Equivalent, 1lpcd A4 A9 24
Accounted-for-water, lpod 119 133 159
Unaccounted~for-water
% of production 40 28 20
Equivalent, 1lpod 19 24 40
Total production required, lped 198 193 199

MM3~6



TABLE MM 3-2 (Continued)

WATER LEMAND OF WATER DISTRICT GROUPINGS

Year
Classification 1980 1990 2000
Group IV
Domestic use, lped » 110 125
Commercial/Industrial/T.titutionad
% of Jomestic 12 14 16
Bquivelent, lpod a2 15 20
Accounted-for-watar, lpod 107 125 145
Unaccounted~-for-water
% of production 40 28 20
Equivalent, lpcd 1 49 36
Total production required, lpecd 178 174 181
Group V
Domestic use. lpcd 90 100 110
Commercial /Trndustrial/Institutional
% of domestic 10 13 15
Yquivalent, 1lpecd -9 A3 A1
Accounted~for-water, lped 99 113 127
Uraccounted-for-water
% of production . 40 28 20
. Equiv&lent, 1ncd " __§é ) 44 32
Total production required, lpcd 165 157 159

MM3~T



l. 197% Urban Income

In 1970, the urban households accounted for
3348 percent of the total households in the ocity,
But dus to recent developments in the local economy
and subdivision housing projecis in the urban sector
of the oity, the number of urban nouseholds was pro-
Jected to inorease to 35 percent in 1975, The product
of the total 1974~1975 income taxes and the 1975 per=-
centage of urban households represents the urban in-
ocome taxes which amount to about P7.,017 million.
Table MM 3-1 gives this a weight of 16 pointse.

2 1975 Standard of Living
This is measured by!
8. 1975 urban households using refrigerators

In 1970, 7.2 percent of the urban house-
holds had refrigerators. Due to evconomic and
housing developments, the percentage was estie
mated to inorease to about 12 percent in 1975.
Table MK 3-1 gives this a weight of 6 pointa.

b. 1975 urban households using flush water-sealed
toilet faocilities

In 1970, the households with toilet facili-
ties represented 21.9 percent of urban households.
Due to the recent houcing developments in the
urban area, the households with toilet facilie
ties were projscted to be about 32 percent in 1975,
Table MM 3-1 gives this a veight of 7 points.

3. 1975 Business Index

It is assumed that one industrial esteblishment is
equivalent to 10 commercial establishments., Based on
the 1970 census, the number of commercial establishments
(equivalent industrial establishments included) was
46 (36 + 10)s Thewe establishments were expected to
have increased to 96 (at 10 establishments per year)
in 1975. Total urban households increased from 3,693
in 1970 to about 5,180 in 1975 (1975 pulation of
103,493 + average 7 persons/household), Hence, the
business index in 1975 was 1.9 percent (commeroial estab~
lishments divided by the number of urban households in
1975)s Table MM 3-1 gives this a weight of 7 points.
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4. 1980 Cost of ater

vased on the hydro-gurvey of LWUA~CDM and S1L-WD,
deepwells appear to be the most prcbable economical
source of additional supply. Table ¥M 3-1 gives a
weight of 11 points for this source,

5 1980 Served Population

By 1980, the served population is expected to be
about 15,630i/as projected from the 1975 -NCSO Census
of Population and Housing., Table MM 3~1 gives this a
weight of 7 poluts,

Therefore, the SIL-WD has a total of 54 poiﬁts under the
5 criteria, indicating that it belongs to Group III. The water

demands of this group from 1980 to year 2000 are listed in
Table MM 3-2,

Table MM 3-3 classifies 16 water districts in the
Philippines according to the 5 grouping oriteria.

l/See Chapter VI, Table VI-3, of the Silay City Feasibility
Study Report.
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TABLE M 3-3

SUMMARY OF CITIES/NUNICIPALITIES SUBJECTED
TO THE WATER DISTRICT GROUPING CRITERIA

1 Standard of Li

Urban Urban 1980 Cost

1975 Beuscholds Bouseholds 1975 of Waier 1980

Orban with Z:fri~ with Flush DBusiness Source of Served

Income garators Toilets Index Supply Fopalation Total
123 jcipalit (Points} _{Points) (Points) Pointe) (Points) _{Feints} Foiuts
Bislig, Surigao del Sur 14 & 7 11 14 7 59
Urdaneta, Pangasinan é 7 9 11 11 5 50
Calaaba, Laguna 14 9 10 7 17 & 63
Gapan, Bueva Ecija 6 8 9 7 11 5 47
Silay City 16 & 7 7 11 7 54
Cebu City 20 io0 10 "7 5 20 72
Davao City 16 9 9 16 11 0 71
Baoolod City 20 9 ) 7 11 18 74
Zamboanga City 24 7 9 T T 16 &2
Digos, Davaoc del Sur .32 6 9 7 11 5 50.
Bacacay, #4lbay 1 5 9 11 20 ) 51
Bangued, Abra 1l [ 8 7 20 & 48
Dalagusie, Cebu 1 5 g 4 11 5 34
Baybay, lerte 10 9 8 16 9 & 58
Roxas City 10 g 8 16 - 7 6 56
Cotabato City 12 a 8 11 i1 7 58
Olongapo City : 18 9 10 20 11
Subie 4 5 6 16 11 5 7
San Pernando (Pampanga) 14 6 1 20 11 7 65
Tarlao 12 8 8 16 11 8 63
Cabanaiuan City 12 8 18 11 11 9 81
Lipas City 8 8 10 16 11 T 50
Laesns~Pagbilao~Tayabas 14 6 8 7 17 12 64
Daet 10 5 4 4 20 10 53 .
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CAWNIRP DRESSERN & NoKEE INTERMATIONAL

odology Memorandum No. 4

t L¢ V. Gutierres, Jr.

From 1 E. Jacildo

Date

Sub j

Ae

B.

¢ 20 January 1977

ect: Probability Analysie of Stream Flows by Gumbel

Need

In evaluating the murface water sources for waler supply
purposea, the analyst has to foous his interest on statistioal
frequenoy of exireme low flows. .inca the exact sequenos of
gtreamfloy for future years can not be predicted, he also has
to oonsidar the prcbable variations in flowe in order io
develop a design on the bauis af caloulated riske

In 1941, E. J. Gumbel devised a probability method by
which recurring flows oan be computed for degign requirements.
Under this method, the hydrologic data are anzalygad as an
"extreme value" distribution and the sets of hydrologio data
are plotted ae straight lines. Gumbel's method has besen found
advantageous to use,

Basic Data

The hydrologio data are found in Surface Water Supply
Bulletins published by the Water Resources Division of the
Bureau of Public Works (BPW). Data are presented in the followe
ing sequence:

1+ Name of river basin

2s Name of stream

3s Looation of gaging station in latitude and longitnde
4+ Drainage area in square kilometers

5« Reoords availables months and year

6« Gage elavation

Te Extremes; magnitude and dates of maeximum and minimm

flows

8« Remarka

9. Revisiona
10. Presentation of daily diacharge for cne year

bH4-1
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It should be noted that Surface Water Supply Bulletins
after 1967 have not been puvlished; they are on file at the BFW
Water Resources Divisicn.

Methodologzy

Below are the sieps in Guwnbel's probability arilysis of
streamflows.

Table MM4-~l

1. Tabulate the monthly flows (mean, minimum or
maximum, whatever is desired),

2. Take note of any changes in the yearly records as
stated under "Remarks" or "Revisiona" of the
Bulletine Write them under rer rkes in Table MM4~l.

Table MM4-2

le Arrange all monthly flows in ascending order, i.e.,
from lowest to highest. Any flow that occurs
more than once should be listed.

2« Rank the arranged flows under “m",

3. Take the logarithm of Q.

4. Solve for the probability flow by the formula

m
a1 X 100
where, m is the rank of a particular flow
n 1ls the total number of recorded flowse.
5. Solve for the return period by the formula
nil
m *

Flgure MM4-l

l. Plot log Q as ordinate ageuinst probability as
ebscisgsa. Iigure MM4-l is Gumbel's special proba~
bility paper.

2. Draw a straight line (month line) paseing through the
points marked in step C~l, If not all the points
fall on the line, adjust the line such that it
passes on the average path of the points. Any
return period which falls o the line in in month'a
terms The line may be extended in order to reach
periods not oovered by it. ,

3« Take the antilogarithms of the values of return
periods in months as projected on the log Q scale
(ordinate). The antilogs ara the recurring flows in
cubic meters per day.



TABLE MM4-1
MEARN-DAY DISCHARGE FER KONTH

Bagin: Pampanga (San Vicente) Cage Elevation: 11,050 m
Station: Pefiaranda River Units: cumd x 1,000
Looation: lat. 15°18%46"; long. 120°56'30”
Drainage Area: 575 sqkm
Minimum-Dsy
Disch,arge/
Year Jan Fad Mar Apr May Jun Jul Aug Sep Oct How Dec Tear _  Hemarks
1965 - 2,283 73 351 372 1,313 - - - 3,239 5,156 4,353

1966 - 2,915 - - 8,941 1,555 2,682 4,215 5,425 1,413 9,801 5,380
1967 4,922 87 1,189 547 873 425 1,012 6,614 4,415 5,707 5,896 125

1968 66 17 120 540 96 - - - - - - 117
1969 141 32 336 689 654 301 3,203 2,394 2,248 1,175 1,735 2,190
1970 1,989 814 279 17 17 3,561 2,928 1,628 9,590 11,726 9,689 6,315

1971 3,123 642 32 294 1,499 4,567 4,021 1,824 1,377 11,161 5,229 15,007
1972 54992 4,873 406 1,461 767 415 18,347 15,977 6,306 216 4,701 2,896
1973 697 823 82 108 % 686 2,525 2,650 4,405 14,582 4,149 2,124
1974 1,405 1,332 2,191 471 621 3,781 3,497 10,761 10,014 12,567 16,317 13,693
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MEANFLOW (PENARANDA RIVER, SAN VICENTE)

Q
m oumd I 103
1 17
2 17
3 32
4 66
5 17
6 82
7 95
8 96
9 108
10 117
11 120
12 125
13 141
14 216
15 279
16 294
17 301
18 336
19 35
20 372
21 406
22 415
23 425
24 471
25 540
26 547
27 621
28 642
29 664
30 686
31 689
32 697
33 732
34 753
35 161
36 14
37 823
38 857

TABLE MM4-2

GAPAN WATER DISTRICT

Log 8

44230
46230
40505
44820
4886
44914
44978
44982
50033
56068
54079
54097
5¢149
5334
56446
5¢468
50478
5526
5¢545
5570
54608
56618
50628
5¢673
5732
5¢738
5793
54808
50822
5836
50838
54843
50864
5877
5885
5.911
56915
5933

MM4~4

Probability

= x 100)

n+1

0e93

185

2478

3.70

463

556

6448

7o

8.33

926
10,18
11.14
12.04
12496
13.89
14482
1574
16467
1759
18¢52
19,44
20437
21430
22022
23415
24407
25400
2593
26,85
27478
28.70
29.63
30456
31048
32.41
33.33
34.26
35.18

Return Period
{Montha)

(2LL)

108,00
54400
36,00
2700
21460
18,00
15043
13450
12,00
1080

9,82
9.00
8431
TeT1
T«20
6e75
6635
6400
568
5¢40
5¢14
4491
4.T70
4450
4032
4415
4,00
3.86
JeT72
3.60
3o48
3438
3.27
3.18
3.08
3.00
2092
2,84



TADLY MM4~2 {continued)

MEANFLOW (PENARANDA RIVER, SAN VICENTE)
GAPAN WATER DISTRICT

Yeturn Period

Probability (¥onths)
Q . ot

oumd x 103 Log & izf;” * ,100) (Tﬁ'l)
873 54941 36411 2,77
1,012 6005 37404 2470
1,175 64070 37.96 2,63
1,189 6075 33,889 257
1313 5,118 39,815 2651
14332 6e124 40.741 2445
1,377 64139 41.667 2.40
1,405 64148 42,592 2,35
15413 6+ 150 43.518 230
1,499 6176 454370 2,20
14595 6203 46,296 2.16
1,628 60212 47.222 2,12
1,785 6.252 48.148 2.08
1,824 6.261 49,074 2.04
1,989 6.299 504000 2.00
2,124 64327 50,926 1,96
2,190 64340 51852 1493
2,191 64341 52,778 1.89
2,248 60352 534704 1.86
2,283 6.358 54630 1.83
2,394 64379 554555 1.80
2,525 6.402 564481 117
2,650 64423 574407 174
2,680 6.428 58433 1.71
2,896 64462 596259 1.69
24915 60465 604165 1,66
2,928 64466 614111 1064
3,123 6.494 62,037 1.61
3,203 6506 62.963 1459
3,209 6+510 63,589 1456
3,497 6.544 64.315 154
3,561 64552 65.741 1652
3,781 6.578 66.667 1450
4,021 6+604 67.592 1.48
4,149 6.618 68.518 1446
4'215 6.625 690444 1.44
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MEANFL.OW (PENARANDA RIVER, SAN VICENTE)

Q
m ound, x_JO3
T 2,40
78 44415
79 4567
80 46701
81 4,573
82 4,922
83 5,156
84 54229
85 5,380
86 51425
87 5,707
88 5,896
89 5,992
90 64306
91 6,614
92 6,915
93 8,941
94 9,590
95 9,689
96 9,801
97 10,014
98 10,761
99 11,1614
100 11,726
101 12,567
102 13,693
103 14,582
104 15,007
105 15,977
106 16,317
107 18,347

TARLE MMA-2 (continued)

GAPAN WATER DISTRICT

Loz Q

6,644

+645
6660
6,672
6,688
6697
6712
64718
6,731
6734
64756
6,770
§.778
6.800
6.820
64840
64951
6,582
6,986
6,991
74001
7.032
T.048
7,069
7409
74135
7.164
74176
7.203
Te213
74261

Probability
(= x 100)

e I

T1.296
720222
73148
T4.074
754000
750926
T6.852
77778
78704
79.630
804556
81,481
82.407
83.333
84,259
854185
86.111
87.037
87.963

- 88.889

146

89.815
90.741
91.667
92.592
93.518
944444
95370
96.296
97.222
98,148
99.074

Retuwrn Pericd
(Months)

)

1440
1.38
1437
135
1033
1.32
1030
1428
1.27
1.26
1224
1023
te21
120
1.19
1217
1616
115
1.14
1.12
1011
1.10
1.09
1,08
1.07
1.06
1.05
1,04
1.03
1.02
101



RETURN PERIOD {MONTHS) GUMBEL DISTRIBUTION
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B.

FIENTHE IIMNERSER & oal T IR R B TR L

odolezy Memorandum No. 5

¢ Le V. Gutierrez, Jr.

.

J. 2. Arbuihnot /3. R. Conklin
¢ 16 May 1977

ect: Quantity of Storage Versus Rate of Supply

General

The d2mand for water in 2 water system ie not uniform,
therefore, the system must be designed to supply water at
varying rates of demand.

One commen wethod of supplying water at varying rates
is to provide & specific amount of source pumping ocapacity
and supply the difference betwasn demand and pumping cape~
city from & water storage facility.

The most sconomical amount of pumping capacity and
atorage velume is eeclected hased on coat siudies of alter—
native combinetions of facilities that would meet a com—
mmity*s needs. Some of the factors thet should be considered
in tnese cost studies and some basio guldelines for selecting
properly sized facilities are presented in this memorandum.

Discussion

The amount of water a community needs at any particular
instant is primarily dependent on the following factorss
l. The nurber of pecple within the community

2. The number of water—consuming facilities within the
average home (faucets, toilets, showers, automatio
washing appliances, stc.)

3. The habits of people (what times people eat, shower,
sleep, eto.)

MM 51
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Ir. general, daily uwsege of water “cllows a pstiers with
two peak usage periods during the day and low usage late at
night. Figure 15~1 ghows s typical variation measured in a
Beotion ¢f tho Cebu City distriiution system,

The relationship of the poak usage on en avarage day can
be determined siatistically for = given comminity. The sta-
tistical peak is an awsrage of zach parson‘'s peak usags and
has two important properties:

1o The giatismtical peax is & function of the number
of people in the community. The fewer people, the
higher the peak may be because each person's peak usage
could more eamily affeot the total flow.

2. The watistical peak should be recognized as a mathee
matic. 1 average, and on some daye the peak usage could
be much higher or lower than the statistical peak,

The common engineering practice for wataer systems 18 to
supply water from & source at maximum—-day rates either by puinpe
ing or gravity. Marimum-day demand is the maximum quantity of
water used during an entire day in a single year. Water usage
can be at or near maximum-day demand for a reriod of weeks
during summer months, Souroce capacity must equal maximym—d o
demand because it would be impractical to store sufficient -
water 1o supply maximus-day demand rates for more than a féw
dayn,. e

The difference in demand between the peal~hour demands and
the supply (which is equal 1o maximum-day demands) ooours during
8 period of short durition where demand exceed supply. Stored
water is used to meet this short period of exonss demand and ig
called operational stccages It should be noted at this time that
there are three categories of storage:

1e Operational storage — used 1o meet hourly fluctuations
in demand.

2. Emergency storags - used to meet demands in case of
breakdowns in source faoilities; typically equal to
o full day's demand.

3+ Fire storage — used to meet the required volume of

water used to axtiiguish the worst fire expected in
s community.

13452
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Ce

Storage requirements for the last two categories have been
largely negleoted in these studies because of the excessive cost
involved to provide tha atorage.

Methodology

The engineer must determine the amount of storage and source
capacity to meet the demands in a specifio community. A set of
curves that relate the peak hourly usage to the numbg of pcople
in a community has been developed by CDM and others. Practiosp
has shown that a volume of about 15 to 20 percent of the maximum—
day usage is required as operational storage if source facilities
can supply maximum-day demands. Combining the "peaking curves" with
the operational storage requiremont, a second set of curves rolating
the quantity of storage to the number of people, at different rates
of source supply, has been developed (see Figure MM5=2).

Up to this point, the only option that has been disocussed is
to supply peak-hour demands from storage faoilities, In many ocases,
the cost of storage facilities is so high that it may be more eoo-
nomical to provide additional sour-ze capacity and reduce the quan-
tity of storage. This is espeoially true where storage is provided
in elevated structures that are very costly, since they are built
to withstand earthquakes. The curves in Figure MM5~2 have been
used in this study to determine the requirements for storage at
various supply rates in order to prepare oost comparisons of alter—
native supply and storage combinations.

l/ASCE Nanual of Practioe No. 37.
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VOLUME OF STORAGE REQUIRED AS % MAXIMUM DAILY DEMAND
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DUAMNIEY DIFIESSER & Med sl IRTrSrmiaTICIMAL

Methodology Memorandum No. 6

To $ L. V. Gutierresz, Jr.
From : J. Arbuthnot; B. Conklin
Date ¢ 22 March 1977 °

Subjeot: Economical Sizing of Pumped Waterlines

A. General

This memorandum develops an expression for the most eco-
nomic sige of a pipeline for pumped water systems based on two
cost factors: cost of pipe~in-placs and cost of pumping
(energy). The larger the pipe the greater the cost of con-
struction. Also, the larger the pipe the lesser the cost of
energy required to pump water through the pipe. The most eco-
nomic pipe sizes would be where the inoremental ocost of pumping
is equal to the incremental cost of pipe construotion.

In most situations, the above cost factors are the most
importiant factors in determining the economioal sizs of irans—
mission maine. Even when these are not the only important
faotors, it is still advantageous to know what is the most
economic size of pipe with regard to these two factors.

}

B. General Relationship
The total annual cost nf a pipe line is equal to the sum of
.its oonstruction cost (expruesod on an amortized annual basis)
-'plus ite annual pumping oCost.

i

1

C‘t - Gc 4 Cp-/
To determine the most economic pipe diameter both the fao-

tors on the right hand side of the equation were expressed in

toerms of the diameter of the pips. The equation was then

differentiated with respeot to the diameter, and solved for

the diameter for whioh the resulting expression was equal to

2
Zero.

E/Total Annual Cost = Annual Construction Coat + Annual
Pumping Cost.

g/A(Ct) a(cc) d(Qp) o 0, whore X = pipe diameter
- +
dx dx dx

MH6=1
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Tae wothod woed o G0 raiee the dofferanow dolwesn sotval JTlow
and the base {low “praﬂae& &6 it bevrant&ga} o the 2,852 power.
The woiin o 1l w:‘ bl 2y aomebnnY Flems oo fihs Jesipr
flow axeh raizes o she .05 B B BooRhe BEF. Pigacs
¥¥ 6-2 and Table WH Gt ﬁrwﬂ@lt TED pqﬂﬁlbl? Tlow vavistions end
The ordounisted ensegr weriabiiide Faader Jop aaali,

The $two flow patterne paloalad for Rigave ¥H. 6-2 ars nei
commerly used deeish murvei. Ta%i2rn 1 owss selesciad o uhnw that
i s Wigbon rele o8 Fles Shae the dawban T Leo pamped dedgt
the pipeliine Guring @ portiom af ths Ay, the BVEF s geeater 4nsa

~

i.0: Pattary  =hove thet if ih% actual flouw ruie iz nasrly equal
to She design ilow, The TVEF wgonl : sk to Telia

e

idn BVF of Yoz than 3.0 would D6 & more oommo) JO0ULISNGS
singa the mejorify of ria»iix%&rua ‘srﬂgnw“ for dope wrrlwem Maturs
flow; The W??ﬂbtﬁﬂ EUR dn oa following aselion is an axsmple or

-5

apr BEE lose tham 5.7,

Applicstion of EVF

LAY o (WY

gy

e YR osn e wvad witl Figeca BY 6-1 in selsulating the
minizum cost pips diamsuer« The UER 12 lnnex i @ dpbe the namail

enargy cont acuatlon {a.su 3 nosvdet in ths &lf-

weion 3) and then
forsntiction, reseidiss ia s seviasd exuabieon as Lollewet

N Ot T SR W T TEED
Minirun Comt w,wﬂ 16ex MLE -4 T {Powon/iwn ) C ation &
Manater . »] 1523 - Eq“ st
* S DAL ad apy e POLD
P& !af:;‘) ReTES00 Ry )

The apnlia&*iﬂ" 1f VF rscuires 2 stepss Tlirsi, design 6
minlgme eoononie pipe i*n foe mors £low using P:gure M 6y &nd
seoond, eaiculate the EUR Lor ifpe astusl {lew sarivilan and
sultiply the pipa sire oslculsted in Step § iy the FVF welpad teo

the D,15%3 pover.

Sggggute

Tho feesidility repert on Sthe Bsopnd Tan Frevinolal Urban
Arsag deals mainly uith dimtritation pipalinza; ihszofovs, &
Fuggonisd EVF thet is applicsable 4o disiributien syeteas is pre-
senisd nereln.

The celoulation of an EVP dapencs entirely oo ithe flow dats
or assumed Flos within o spseirio pipalins, The only avcureie
st0 producsd durdng the faapihiliiy atudies srs the dlurmsl
flow variztiona measured in o portion of Oebhue The posb flow in
ths Cubu dzta wau 2.06 whioh ir greutsr than tha derign flows
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THELE XN 6wl

GRPTLE MOV POR DYTERSIT PLONV BLUTIaNg

Plow Fattern Jig, 1 Plow Pattern No, 2
Parasnt of Lrverage Fergy Fercent ol” Average Ener
Hom fay Dewnd Varintion Day Damand Yariation
1 32 0,039 48 0,123
pd 35 Qe Gf!-l:i !]S Qn 12_]
3 g 0,068 48 Caei23
4 33 0342 100 1,200
5 46 0,102 100 1000
6 25 C.864 100 12000
7 123 §.522 120 1682
8 208 TeB55 120 14682
9 198 1,015 120 1,682
10 156 3o 554 120 1682
11 169 4466 120 1,682
12 129 2,087 120 10682
13 123 1.805 120 1.682
14 g5 0,864 120 14682
15 99 0.572 120 1,682
16 96 0,890 120 1.682
17 107 1.212 20 1.682
18 133 26255 120 1.682
19 730 2.713 120 1.682
20 37 0.E72 100 1,000
21 64 0,280 1G0 14000
22 54 0172 100 1.0C0
23 42 0.084 . 48 0.123
24 38 0,063 48 0.123
444038 284481
44.C38 . 28,481
EVRy 23060 * 1833 EVFs 34,005 ° 1219

1166
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K.

used for this study. Figure KM &.3 prezents an adjusted graph of
diurnal flow using the shape of {the Cebu ourve but a maximunm

peak of .75« The EVF for thiz ourve is equel to 0,32 (see Table
MM 6-2) and when raised to the 0,1623 power, equals O.83.

In praciice the EVF used for disiriltuticn systams in this
study is only significant when the pipeline size is greater than
300 mn (significant means that EVF changes the recommended pipe
size by & large incremental size).

Exanple

Problem: Sclect an economical distribution pipe sige to con—
vey a peak-hour flow of 20 MLDs The cost of power is 49 centavos
per kilowatt hour, the pump efficiency is 81 psrcent,and the
motor effiociency ia equal to 90 percente

Solutioni

Pesoa/kwh - 49
Eff l81 x 090

g 0672' say 0675

From Figure MM 6~1 using the flow of 20 MLD and Pesos/kwh/
Eff = ,675 select & pipe size of 500 mm.

For a flow variation in a distribution main, the EVF is equal
to 0.32 and the EVF raised to the 01623 power is equal to 0.83,
The most economical pipe size for the actual flow variation ie
equal to 0,83 x 500 m or 415 mmj so choose 400 mm pipe size,

IM6~T
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TABLE MY &-2

"EVF" FOR DISTRIBUTION SYSTEM

Percent of Average Peroer :g/l)esign Energy . .
Day Denand ¥lo Yariations

35 20 0,010

40 23 0.015

39 22 0,013

37 21 0,012

13 42 0,084

134 11 06475
164 94 0,838
175 100 1.000
174 99 0.972
163 93 0.813
162 93 0,813
134 17 06475
118 67 00317

94 54 0.172

4 54 0,172

M 54 0,172

105 60 04233
129 14 0,424
123 T0 0.362

96 55 0,182

72 41 0.079

58 33 0,042

47 27 00024

40 23 0,015
TeT16

1716 01623
ElP = 24.@' - -.32 EVP - 0.83

%U-ing 175 percent of average day as ‘baae flow for pipe desipn.
Equals Peroent Design Flow raised to the 2,852 power,
* Energy variation at constant flow

MM6-8



200— ; T

/-——»PlPE CESIGN FLOW = PEAK HOUR FLOW

4 : !

! i . 1
; ! : ;
:
! f i |
i ! ; i
: .

;
:

PURDRE PR —

PERCENT OF AVERAGE DEMAND

|

i
50/_\/ NG
a ;

o a4 4 2 16 20 24
TNOON } {MIDNIGHT)

TiME (HOURS)

FIGURE MME-2
TYPICAL FLCW VARIATION
SEASIBILITY  STUDY | FOR WATE® | \aitif L AR FOR DRDISTRIBUTION mAIMS

SYPPLY DF ZETTNID TEW M Lae T

<
R L s e T T O e A T Y S WL T - R O Aot L AR T R s S i o B U pe—




, P C 4 .
l SRS 2000 S EA
G0N e e b
N4 ’ .1 Looc T
S~ B / ' i- /
- . . | . -
' Mamﬂfld H /:’( .
I . . K '.' /// ~ ~ .
A N

! :
. / PRE.S.ENT SERVIpE AREA‘-’

i - )
- - - . ‘ / ! . .
. : ) . ot

8 'San Juan¥/

' ‘ e} , . . . ‘ !
’ . N § . . [ ' ) !
‘e ~ ! N ! 150MM —]
Tata'on . ’ . // : Tl L\\': / , \\\ v I‘x&"vﬂ‘\‘.)oms IM /.
/TR LT s T T K e
NV e RSN s o |
. y, . 1S ! . ,f J,’\_/*”Wﬁi_ 4 i
Banlik? oy R . i Sy
Y, g @ i oo . s e ’, | /
i +.San,Cristobal . // ; y

f S /.. . akr .',,.-,' : .;', 7 o - M2

Py T T e gy ST
ANt S NS A R i " NE)

~: ) //«ﬁ“lt<< -«I_.' . .‘\o.\ \; Lﬂ . {'; I‘// “I”';/ \\ \\‘i_l “ I

W~ TN -t 3 -
T NN S-e2225—~ Parians ./~ AT
~ ' S \\ \“-—"/{-’/y .-""F'f\. 3/‘ f{f‘i gl

Ve \ . N % 45
0 L . . ".? *) . ) o, ’
// &) , . . ) - - H ‘: {c" ‘-. ‘\‘ » ../ . _,,—*""'}.’ & M
/ . N : e N\ v . : \ \\M
- T Bt I v % X )
L \f N ‘//. —8|§-|\E"4‘ S P WA ®
- .~ ~ b o r i g V
A o y TARSEEER- o b PPrifza \
PR - . ot E ‘.\ -~ o . ! - . Iy R
) ) ;;) L . b E chlan°J - l\ ey \{(/ / l“:‘ - L™
'/." K =) / ! | ] !{ T oﬂ ” ~:! Q
/ ; .. ; , ’ ] \ \\ oy , <
o 7':!{._ /:’ Vo Tl o
/ § / / ,{' l i ! r:j"
VY £

. » . . ’. ) ' ." ) . \J\ . £
N /.fs /’ s, [ L ’,Q‘;&
v

. -t A . N -
. R -*I‘-— 2000 SERVICE..AREA ‘D! ©f \,
& - . 73 . . ! ’ . - ‘ i i a\ ‘:;. ". H
SR / - 2 L, s / ; PO Dt
. ! ] !

S,

e

<

(o]
YA R S . it
\. Y ] ’-“,\. ’ ,\' - » 7‘ 7[_ C ‘,I - :E,_t_ ] ’;" H
; i IS / e, ‘\\\ : i
Mayapa ./ / ./ / ~ sl a il S
c_.’,. of { ~ ~ S o ] , - \‘\y.\ e
N~/ R A TR I ~ q;\ ‘.:‘S‘ h l e AN ,"
Tl S NN [ % Fow i ST AT
| \‘Q{‘; N Y Q v AR
A L T L PR L
I ;E : ~ oo A 7 | ‘ Lo
s SRR { - \ ST
N R - A B W P
» " . - “ ‘\“‘_8_ b ',O
— g'./"_ h \ : . ’ \ f_.;_) ™~
¢ -~ i ~ D . , A, '\s‘ -~ EEANS -
N R AN, v % -
‘ . s~ ~ . ’ ~"~\‘\‘~.,4,0 :
;o i ‘ N ' - SRS
t { . : j : . .\ _ . -
; ‘ - ~ ~ \
o . ."\ < '." L . \L‘-——"
FEASIBILITY  STUDY FOR WATER C e Y s S~ -
suppLy o secono Ten urean areas LWUA - CDM | ‘q A;,";:;.,-ﬁ\ T - Taha
. -7 1% I 1 fon r~ \




LAGUNA DE BAY

2 X \\
16 \
s 2\ Alletor™)
. /L——.#ISSO SERVICE AREA AN \\ / '

San José ; N
.i_——7-—7—-200MM

~—

J00MM RETRRPTI .

ri'_—'L—,"—-'I200MM SN
‘5 / / . - ‘.‘ . ~\\)
o A "CALAMBA \

::I.I/.

L 200mm- ,
g~ drum T ‘ N
200MM

e ia
g 1L Lecheria

PORTION OF EXISTNG
TRANSMISSION LINE/REPLACED .
(N THE (MMEDIATE IMPROVEMEN
ROGRAM ’ R
_— 700 CUM STORAGE TANK ~
~2000 CUM STORAGE TANK

ICE AREA i A QQOMM N l;—*\z\\\\\\
T esBucal [ TERNG

' b r e A L e »}8\
I ! KK § CURM-
P (7( . \r\ TO‘%‘Z\ A qs\n

-
38
BA\
i A ) . " . ER '~'-\|.;JL \-' L RRRR N\
' -5 - JEXISTING TRANSMISSIONA NG, RN SO SN
" - 370 BE ABANDONED BY{[980 - - b

"L A\ S R U,

~
~
'

- I" ,:.‘.1:.0"“‘ -
- . -

/
La Mesa

, . '.\3 . A,

sy

" _..__.._u—:.qu..
'
7y
A

L

."J

AN

’..R\_\.;‘./_,qt.t‘ r.‘:‘;_ AN -7,;:,"?

:':"":'\, ] /'v RPN ,_1 Z"' = .- \ .
e MtEomotes ST T MY

Y

-~

s
p
s P

L (
O

Maibararg. 57.;.

\.."_""'----_.' R RTINS - LAY
. I ' dheT Ny PR, %
A, [ PR ' - . RN P
o .4 - [N 7L -
; ~ - 7/ . _;/, [-.Zg
:I ,// ~ N 433
(! .



>
: \ N

LoS BANOS o o s e

SCALE N METERS

LEGEND.

EXISTING SYSTEM

STORAGE TANK
WELL

SPRING

PUMP STATION
PIPELINE

PROPOSED IMMEDIATE IMPROVEMENTS

secesveces PIPELINE

PROPOSED FIRST STAGE PROJECT

H-<400

PHASE 1-A
N e PIPELINE
s - PHASE I-B
~—e— = PIPELINE
W PROPOSED SECOND STAGE PROJECT
o PHASE II-A
Ce O STORAGE TANK
Dl ~———— PIPELINE
. PHASE 1I-8
_ i O STORAGE TANK
BRIt : === === PIPELINE
AT e SRR UL I S0
\ :

TR e USE ey T
DN ' WTighe Spring.

s
]
. 1 i
- L]
R L
- N
X

- FIGURE IX-!
" WATER SUPPLY SOURCE

— . TRANSMISSION AND DISTRIBUTION SYSTEM
e T MAP SHOWING

EXISTING FACILITIES

© 7 .77 2| RECOMMENDED STAGE I FACILITIES
a .7 .- " 7| RECOMMENDED STAGE I FACILITIES

B I L CALAMBA WATER DISTRICT
e e ) SEPTEMBER 1977

Ly M .
At — v ]
o RS /4 RN 4D




