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report.

This report is presented in two parts: the Summary Final Report which provites the brief
highlights of the study, and the Technical Final Report which provides the detailed analysis and
support information.

Extensive improvements and additions to the present water supply system are needed to over-
come current deficiencies and to meet future requirements. The recommended plan is the result
of alternative studies and cost optimization work. While the cost of the recommended long-range
water system facilities is substantial, we consider it within the people’s ability-to-pay.

We wish to extend our thanks to the LWUA Board, all the members of the LWUA staff. our
counterpart engineers from DCCD, the LCWD staff and the officials of various agencies of the
Government of the Philippines who so generously assisted us during the course of our study.
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CAMP DRESSER & McKEE INTERNATIONAL INC.

s EEONARDO V. G: ;a‘é, JR.
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PREFACE

This water supply feasibility study and
similar studies for nine other provincial urban
areas have been undertaken by Camp Dresser
& McKee International Inc. (CDM) for the Lo-
cal Water Utilities Administration (LWUA) of
the Republic of the Philippines. The studies
have been financed from proceeds of a loan
to the Philippine Government by the United
States of America through the Agency for
International Development (AID).

The project consists of four parts:

1.  Preparing water supply master plans
and feasibility studies for ten pro-
vincial urban areas of the Philip-
pines, initially: Cebu, Zamboanga,
Butuan, Ozamiz, and Daet;

2. Developing a methodology of con-
ducting thesc studies through train-
ing seminars for LWUA enginecrs;

3. Applying the training methodology
by cmploying LWUA trainces in
the preparation of master plans and
feasibility studies for the second
five areas, namely: Tarlac, Caba-
natuan, San Fernando  La Union,
Lucena, and Lipa; and

4. Assigting LWUA in long-range plan-
ning by dcveloping selection cri-
teria, applying these criteria to 100
cities/municipalitics and conducting
pre-feasibility studies on 20 to 60 of
the 100 cities/municipalities.

The training of counterpart LWUA and
local consulting engineering (DCCD Engineer-
ing Corporation) personnel is an important
element in the conduct of such project
studies.

The work officially started 9 December
1974. The project staff included six U.S.
engineers and 35 Filipino personnel for the

studies of the ten provincial urban aress.
Some assistance was also provided by person-
nel of the respective water districts during the
course of the studies.

This is a summary of the findings and
recommendations that have resulted from the
studies. This summary is based on the tech-
nical and ecoaumic/financial studies con-
tained in the Draft Final Report for the Lipa
City Water District, Methodology Manual on
Water Supply Feasibility Studies and the Tech-
nical Final Report (Volumes I and II).

The following have contributed signifi-
cantly to the development of this Final
Report:

A. Ulvi Gulbey, Chief Engineer

Gilbert S. Nicolson, Sanitary Engineer
Eugene Rumph, Hydrogeologist

James DeYoung, Water Supply Engineer
James Fort, Distribution Engineer

Mario Zabat, Counterpart Chicf Engineer
Reynaldo Florendo, Sanitary Engineer
Emmanuel de la Cruz, Civil Engineer
Teofilo Palaganas, Professional Engineer
Bienvenido Viray, Professional Engineer
Delia Castaneda, Economist/Technical Writer
Lourdes de Guzman, Technical Writer
Manuel Yoingco, Economist

Domingo Semania, LCWD General Manager

The following project staff members
have also contributed to the technical/ron-
technical work of this study:

Jean Casten, Economist

Angelito Sangalang, Assistant Engin.eer
Miguel Benavides, Junior Staff €ngineer
Dandy Cruz, Chief Draftsman

Norma Custodio, Secretary/Typist
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1. INTRODUCTION

Description of the Study Area

The study areal/, which covers approxi-
mately 1,965 ha, lies in the heart of Lipa City
which is situated northeast of Batangas, a
highland volcanic province in the southwest-
ern region of Luzon Island, Republic of the
Philippines (Figure III-1). The present service
area?/ includes the poblacion3/ and 10 bar-
rios/ mostly located in the east-central por-
tion of the city. The projected study area
extends mostly towards the city'’s west-central
part. The original water system, which was
constricted some 44 ycars ago, has not been
significantly improved to meet the increasing
water demands.

Agriculture is the principal industry in
the study area. Crops consist primarily of
rice, sugar cane, coconut. fruits (mandarin
oranges, lanzcnes and bananas) and coffee.
Seventy per cent of vegetable-growing is done
in small plots or bachyards. Cattle, horses and
hogs are the major livestock raised in the area,

The present service area is approximately
190 hectares. The future area that will be
served by the water system is projected to
increase to about 510 ha by 1990, and
860 by thc year 2000.

v The study arca encorapasses the area considered in the
projection of gross population and land use pattern. Study
arca limits have been determined after a carcful teview of
development or zoning plans, physical limits and public
facility projects in the region.

N . \
Y The service area represents sections of the study arca,
which are currently served or intended to be served by the
municipal water system.

¥ The poblacion also known as city or town proper is

defined by pre-established political boundaries. It is detes-
mined by the location of the city or municipal hall. Ordina-
rily, the poblacion consists of the plaza or public square
(which forms the central part), public market, schools,
churches, commercial and residential blocks.

4y A barrio is a political division of a city or municipatity.

Local Water Utilities Administration
and the Water District

The Local Water Utilities Administration
(LWUA) was created to implement the objec-
tives and provisions of Presidential Decree No.
198 dated May 25, 1973. This decree seeks to
establish, operate, maintain and develop re-
liable, adequate and economically viable water
supply and wastewater disposal systems.
LWUA potentially covers urban areas through-
out the country except Metropolitan Manila,
which is served by the Metropolitan Water-
works and Sewerage System (MWSS).

LWUA was formally organized on Sept-
ember 18, 1973 under the National Econ »mic
Development Authority (NEDA). When Presi-
dential Decree No. 768 was issued on August
15, 1975, LWUA was placed directly under
the Office of the President. On Deccmber 11,
1975, LWUA was transferred from the Office
of the President to the Department of Public
Works, Transportation and Communication by
virtue of Letter of implementation No. 31.

One of LWUA's primary activitics is to
encourage the formation of independent,
locaily controlled public water districts in
provincial urban arcas. LWUA may provide
financial, training and technical assistance to
local water systems. However, only organized
water district: waich have complicd with
LWUA requirements and have been issued a
Conditional Certificate of Conformance (CCC)
by LWUA are qualified for financial assistance.
As of March 1976, 21 out of 32 cfficially
organized water districts, have been issued
CCC’s. The Zamboanga City Water District
(ZCWD) is one of the districts which have
been issued CCC's.

The Lipa City Water District was formed
on November 18, 1974 and reccived the
CCC on January 30, 1975.

Present Facilities

The water supply of LCWD is presently
obtained from 14 small springs esst of the



city, and from six deep wells within the dis-
tribution system. Figure IV-2 is a schematic
plan of the existing water system. The original
waterworks system was constructed in the
years 1929 to 1932 with seven small springs,
some eight kilometers east-of Lipa on Mount
Malepunyo, as sources. Water flowed by gra-
vity to serve the present downtown area of
Lipa. To meet increasing water demand, seven
additional gravity springs and six pumped
deep wells have been added since 1948, Chlo-
rine is applied intermittently, in powder form
and dosage control is arbitrary.

The distribution system consists of 12.7
km of piping, in sizes from 25 to 200 milli-
meters. All pipes 75 mm and smaller are GS;
all pipes 100 mm and larger are CCI. In addj-
tion, there are about 6.5 km of 125 mm GlI
main, and 2.5 km of smaller diameter lateral
pipe ranging from 50 to 7§ mm, within the
Santo Nifio transmission system.

The only storagc facility of any signifi-
cance is a 760-cum reinforced concrete stand-
pipe which was constructed in 1932. Water is
pumped into this tank during a 21-hour
period, and is later rationed to the distribu-
tion system. As of August 1975, there were
714 registered service coniiections, of which
only 60 were metered. Domestic connections
number 638 (594 flat-rate and 44 metered);
commercial connections, 73 (57 flat-rate and
16 metered) and industrial connections, three
(all flat-rate).

Present Water Use

The current water demands of Lipa
City were analyzed to provide data for
estimating future water requirements. For this
purpose, data were obtained from records of
the water district, and through field investiga-
tion, measurement and interviews with con-
cessionaires.

Domestic consumption is estimated to be
570 cumd, with a corresponding unit per
capita consumption of 63 lpcd. This estimate
was based on the metered consumption of 0.8

cumd, recorded from 19 domestic connec-
tions over an cight-day period in July and
August 1975,

Cuirent commercial, institutional and
industrial water demands have been difficult
to estimate because of coincident domestic
water consumption. The commercial and ins-
titutional demand has been assumed to be a
percentage of the domestic demand and
amounts to 140 cumd or 15 Ipcd. Industrial
consumption is estimated to be nil. Thus, the
combined commercial, institutional and indus-
trial water demand is 15 ipcd.

The present accounted-for-water of the
Lipa City water system, defined as the
sum of the metered water consumption and
inferred water consumption at flat-rate con-
nections, is very low, only 21 per cent of
the total production. Unaccounted-for-water
(79 per cent of total production), which is
water lost as far as revenue to the water dis-
trict is conccrned, is estimated to be 183
Ipcd. Part of the unaccounted-for-water (28.5
Ipcd) is consumed at flat-rate connections due
to underestimation of flat-rate use and at
metered connections due to meter under-
registration.

Deficiencies of the Existing Water System

The present level of service of the LCWD
is very deficient. Only 15 per cent of the
study area population is served by the public
water system. The majority of consumers
receive water only a few hours daily, and
fire-fighting capabilities are nil. This is true
even though present water production is equi-
vaient to about 230 Ipcd for present served
population.

Only 21 per cent of water production
is accounted-for (billed). Eight per cent of
connections are metered. Leakage and waste
is estimated at 65 per cent of total production,
and isupeciallyaproblemllouthe&nto
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Nifio transmission mains. Well pumps are run,
on the average, only about 15 hours per day.

~ There are no plans of the existing system.
Ratings of pumping units aud capacities of
wells are unknown.

Sixty-five per cent of distribution piping
is 75 mm or smaller GS pipe. Over half of the
distribution pipes have been in place for 45
years. Pipe carrying capacities are seriously
reduced by tuberculation. Most gate valves are
lost; most fire hydrants are inoperable.

Poiential cross-connections  between
water pipes and polluted drains are nume-
rous. Pressures over most of the system are
normally zero. The storage tanks are seldom
cleaned. Wells do not have adequate sanitary
protection. Chlorination of the water supply
is not reliable. There are no water quality
laboratory facilities and no routine water
sampling and testing programs.

There is a dire shortage of transportation,
equipment, tools and spare parts. There are no

meter or plumbing shop facilities.

2. STUDY CRITERIA

The planning, design, and economic cri-
teria used in the feasibility studies have been
established from studies of local conditinns,
accepted practices, standards and methods in
the Philippines and abroad. These criteria,
together with unit cost estim::es specifi-
cally prepared for the studies, were s mployed
to evaluate and compare the various altei-
natives identified and developed during the
course of the studies.

Planning Criteria

This water supply feasibility study has
been guided by the following planning criteria
(not in order of impoi:ance):

Regional Approach: Planning of
facilities was made on a regional
basis, taking into account the short-
term district boundaries and the
long-term logical service areas be-
yond present district or political
boundaries.

Source of Water: Groundwater and
surface water were given equal
emphasis as potential sources of
water,

Self-Sufficiency: The recommended
plan was based on a system wkich
would provide the highest quality
of water service within the “ability
to pay" of the consumers.

Conservation: Selection of alter-
native plans considered water,
power, chemicals and foreign ex-
change as valuable resources which
must be conserved to the greatesi
extent possible.

Stage Development: The long-range
program would be implemented in
stages to satisfy projected require-
ments of a specific design year.

Alternative  Plan  Screening and
Selection: From an array of iden-
tified plan alternatives, the recom-
mended plan was selected on the
basis of least (present worth) cost
and other non-economic parameters.
The sclected plan was tested for
economic/financial feasibility.

Skilled Manpower Shortage: The
recommended plan recognizes, in
the short-term, the apparent short-
age in skilled, technical and man-
agerial expertise. Emphasis was
given on the need for district
personnel training and certification.



8. Water Quality: The feasibility study
identifies present and future water
quality problems and includes re-
commendations towards providing
water supply that is safe, healthful
and wholesome. It has developed
conceptually long-range water qua-
lity management plans to conserve
the integrity of this valuable re-
source.

Design Criteria

Average per capita domestic water con-
sumption in the study area has been estimated
from field data and available records of past
and present water use. Per capita domestic
use will be increased each year to account
for projected economic growth within the
community.

Commercial and institutional water de-
mands have been estimated as a percentage of
the domestic demand. Where no reliable re-
cords are available, a unit demand of five
cum/day/ha (gross} has been used.

There are currently few or almost no
heavy and/or wet industries in the study area.
Projection of future industrial water demand
has been based on land zoning plans, where
available.

Maximum daily and peak hourly de-
mands have been estimated from field data
and available records.

A review of the available records and
consumption patterns indicates that the pre-
sent unaccounted-for-water is high, amounting
to 79 per cent of the water production. For
preliminary design purposes, it has been as-
sumed that unaccounted-for-water would be
reduced gradually as positive improvements
are added to the water system.

(Criteria and guidelines for planning and
design of waterworks facilities are discussed

in detail in Volume II of the Technical Final
Report and Chapter 1( of the Methodology
Manual.)

Economic Criteria

Discount Rate. The opportunity cost of
capital or discount rate used in this feasibility
study is 12 per cent. The discount rate was
utilized for economic screening of the techni-
cally viable alternatives. '

Inflationary Trends. From 1959 to
1969, the Philippines experienced an average
inflation of five per cent per annum. The
pace of inflation from 1969 to the present,
however, has been at least twice that of the
inflationary period after 1962. Price control
policies failed to suppress the spiralling prices.
In most recent years before 1973, external
factors apparenily played a relatively small
role in the price increases. By contrast, the
large price increases in 1973 were attributable
to external factors i. e., the oil energy cri-
sis and raw material shortages.

Recent statistics released by NEDA indi-
cate that for the calendar year 1975, the
government has effectively decelerated the
annual inflation rate to 8.7 per cent. The
dampening of prices was reflected in almost
all categories of consumer items, notably
fuel-light-water and clothing. Prices of princi-
pal commodity exports of the Philippines
have declined and are expected to stabilize
probably after 1977.

Projections made in this feasibility study
assume a general price escalation rate of 10
per cent for the period 1976 through 1980;
eight per cent for the period 1981-85; and six
per cent for the period 1986-90. These are
subject to the following conditions:

0 no major changes in the structure
and stability of international politi-
cal relations:

0  no significant changes in production
technology as to reduce dependence
on oil;



o  nodramatic increases in the price of
energy originating from the cartel
countries;

o the government will not retrench
(i.c., fight inflation at the price of
the recession :i:at goes with it) as
forecasted;

o  no significant oil discoveries in the
country; and

0 no internal political upheavals of
significant proportions.

Basis of Cost Estimates

For the purpose of cost estimating, a
construction cost index (CCI) for water sup-
ply projects has been developed, with 1965 as
the base year (CCI=100). Unit costs for the
water supply feasibility studies have been pro-
jected to July 1976 price levels (CC1=384).
Construction cost curves have been developed
for in-place costs of pipelines, deep wells,
water treatment plants, pump stations and
storage reservoirs and used for estimating the
relative cost magnitudes of alternative water
supply plans. Escalation factors used in calcu-
lating the capital cost of reccommended im-
provements are tabulated below.

Year Escalation Factor
1976 1.000
1977 1.100
1978 1.210
1979 1.331
1980 1.464
1981 1.581
1982 1.708

3. POPULATION AND WATER
DEMAND PROJECTIONS

Total Population

The study area population is projected
to increase from 61,300 in 1975 to 121,800

in the year 2000. However, the average annual
growth rates arc projected to decline from
3.3 per cent in 1970-80 to 2.8 per ceat in
1980-90 and 2.4 per cent in 1990-2000.

Served Population

The estimated population served in Lipa
City (Figure VI-1) by the public water
system in 1975 was 9,100 or 14.8 per cent of
the total study area population. The popula-
tion to be served by the water district will
likewise increase during the study period.
However, not all people living within the de-
lineated service area are expected to be served
by the water district. Tlie projected popula-
tion to be served by the year 2000 is 83,700
or 72.8 per cent of the total study area popu-
lation,

Projected Water Demand

In estimating the probable future water
requirements of the study area, it was as-
sumed that there would be increasing econo-
mic growth in the arca concurrent with a
pricing policy for water and u public relations
program of the water district that would dis-
courage wasteful and extravagant water usc.

The present total consumption in Lipa
City is estimated to be 78 Ipcd, of which 49.5
Iped is accounted for and 28.5 Ipcd is estima-
ted unrecorded use. It is believed that the pre-
sent domestic consumption would approach
115 Ipcd if adequate supply and pressures are
available. This unit domestic water demand
has been adopted for 1975. For purposes of
projection, it was assumed that the domestic
demand would increase in the order of one
per cent per year compounded annually be-
tween 1975 and 1990 and at a rate of 0.7
per cent between 1990 and year 2000. Based
on these figures, the projected per capita do-
mestic water demands are 127 Ipcd, 135 Iped
and 145 Ipcd for 1985, 1990 and year 2000,
respectively.

The future combined commercial, indus-
trial and institutional demand is estimated to



¢ 15 per cent of the domestic demand. Since
the Fernando Air Base lies within the water
district’s projected service area, demand esti-
mates for its use are also included. The air-
field’s water demand is projected to be 1,750
cumd, 1,800 camd, and 1,850 cumd in 1985,
1990 and year 2000, respectively. All conces-
sionaires are assumed to have metered connec-
tions by 1982, and, therefore, the projections
for domestic, commercial, institutional and
industrial demands will be accounted-for-
water. Unaccounted-for-water is primarily due
to leakage and water wastage (65%) and
secondarily to unrecorded consumption (14%).
The unaccounted-for-water is expected to be
reduced to 25 per cent in 1985, 22 per cent
in 1990 and finally 20 per cent in the year

2000 through a program of metering flut-rate
connecticns, replacing non-functionirg me-
ters, leakage surveys and e¢limination, and
replacement of defective service connections.

On the basis of the future population to
be served and the above projections, the
average water demand of the service area will
increase from 1,400 cuimnd in 1975 to 34,000
cumd by the year 2000 (Tables 1 ard 2).

Varigtion in Water Demand

For any given year, water use on any one
day may be either equal to or greater or less
than the average for the year. During the dry
season, for example, there will be one day

TABLE 1

AVERAGE UNIT CONSUMPTION AND SUPPLY REQUIREMENT
LIPA CITY WATER DISTRICT

Category

Domestic, 1pcd

Commercial, Institutional
and Industrial, Ipcd

(Percentage 1of Domestic)
Sub-total

Fernando Air Base, Ipcd%/
Accounted-for-water, Ipcd
Unaccounted-for-water, Ipcd
(Percentage of Production)
Leakage, Ipcd
Unrecorded Use, lpcd”

Total Uait Demand and Supply
Requirement, Ipcd

3/ Based on October 1975 billing.

1975¥ 1985 1990 2000
63 127 135 145
15 19 20 22

(25) (15) (5 (15)

78 146 155 167

nil 56 34 21
78 202 189 188
154 48 45 42
67  (25)  (22)  (20)
82 29 27 25
72 19 18 17

232 250 234 230

s/ Fernando Air Base unit supply calculated from LCWD population served. Fernando Air Base supply
fequirement is not included in the calculation for unacoounted-foz-water.

Y For 1975 the unrecorded use includes public use sad wastage at flat-rate conmections. The projecied
uarecorded use inciudes public we and meter under-segistration.
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TABLE 2
AVERAGE DAILY WATER DEMAND

AND SUPPLY REQUIREMENTS (cumd)

Category/Year

Domestic

Commercial, Institu:tional
and Industrial

Sub-total

Fernando Air Base
Accounted-for-water
Unaccounted-for-water

Total

during whnich more water will be used than on
any other day. The water used on this day is
referred to as the maximum-day water de-
mand. Water use also varies from hour to hour
throughout the 24-hour day, with one hour
showing the maximum rate of use. The rate
of water consumption on this hour is referred
to as the peak-hour demand.

For the Lipa City service area, there are
no reasonably accurate and reliable records
of water use from which the relationships
between maximum demands and average de-
mands may be determined. On the basis of an
evaluation of variations in water use in com-
munities similar to the study area, however,
the following ratios were adopted for this
study:

Relationship of Flow Ratio
Maxiraum Daily to Average )
Daily Demand 1.20:1.00
Peak-Hour to Average
Daily Demand 1.50:1.00~
2.00:1.00

y See Footnote 7.

1975 1985 1990 2000
570 3,900 7,200 12,900
140 600 1,100 2,000
710 4,500 8,300 14,900
nil 1,750 1,800 1,850
710% 6,250 10,100 16,750

1,900 1,500 2,400 3,700

2,110 1,750 12,500 20,450

4. WATER RESOURCES
Wells

Data were gathered on 58 wells and were
used as a basis for the groundwater studies.

The studied wells ranged from 21 to
162 m deep and had specific capacities vary-
ing from 0.1 to 3.6 Ips/m. Well construction
generally is poor and so the better wells ase
considered more indicative of general aquifer
characteristics than the poorer ones. Reliable
pump test data are not available but the speci
fic capacities of the two best wells (probably
both in the aquifer bottoming at about 90 m
depth in the poblacion) indicate a trznsmissi-
vity of about 400 cumd/m for the aquifer
tapped by the wells. Hydrogeological studies
infer that wells with 30 Ips capacity can be
constructed for production use.

Under the conditions inferred at Lipa
City, where water is needed a long distance
from both recharge and discharge areas, the
most efficient arrangement (to minimize
drawdown) is to spread the wells uniformly
throughout the area of uce. The drawdown at
different separations can be computed. As-



suming no well loss, no recharge, production
rate of 30 Ips, transmissivity of 400 cumd/m,
storage coefficient of 0.0001, and a pattern of
seven wells, one in the cenier of a hexagon of
six, all equally spaced, then:

Time Well Drawdown
Elapsed Spacing Central Peripheral
(days) (m) Well (m) Well (m)
5,000 500 54 52
5,00v 1,000 50 48
5,000 2,000 45 43

It is necessary to minimize drawdown as
much as possible to avoid interference with
the upper productive portions of the aquiier
and consequently the 2,000-m spacing is
desirable for the first wells. As can be seen,
increasing spacing has progressively less effect
and 2,000-m spacing is probably a practical
limit. This spacing can be altered later when
better data will be available from the first new
production wells.

The quality of well water in the Lipa
City area is generally excellent except thai
iron content is somewhat higher in a few
cases than the permissible limits set by the
Philippine National Standards. But n no
analysis is the iron content extremely high.

Springs

In the LCWD area, the springs are of two
types. The springs in the mountains to the
east are supplied by the volcanic aquifer (see
Figure VII-1). These springs currently provide
part of the LCWD water system supply and
also provide water to Barrios Talisay and Lum-
bang. Although there might be some re-
duction of flow in these mountain springs con-
sequent to large-scale well development in
Lipa City, the probable effect will be minor.
This effect may result only from lowered head
in the sedimentary aquifers inducing greater
transfer of groundwater from the volcanic

aquifers. Any such additional trensfer of
groundwater would reduce the flow from
springs and seeps in the mountains.

The springs to the west, north and south
of Lipa City (see Figure VII-1) and at a lower
clevation are supplied by the sedimentary
aquifers. In this case, large-scale well deve-
lopment in Lipa City will have a serious effect
on those springs that are fed by the same
aquifers that the wells will tap. The wells will
intercept the groundwater that now flows
from the recharge area to the springs and will
reduce or dry up the spring flows.

Spring water quality is uniformly good
except for excessive iron reported in some
springs.

The measured and estimated flows listed
herein must be considered only as a tentative
guide for water resources analysis because
they represent spot measurements and esti-
mates. Annual minimum flows may be less
and, ideally, several years of monitoring is
required to provide reliable data for analysis.
Measured/estimated spring flows are as fol-
lows:

Approximate Approximate Measure-
Altitude Discharge ment

Spring (m) (cumd) Method
Santo Nifo 400- 800 880 Pitot tube
Talatuanan 550 1,830 Float
Bukal 75 5,700 Weir
Bulslacao 300 920 Weir
Alulod 100 4,000 Weir
Lipote No. 2 10 $20 Estimated
Total 13,850

The approximate discharge of 13,850
cumd is not sufficient to provide the maxi
mum-day demand of 1990. This summary in-
cludes only springs of over 500-curmd capacity.
It is not believed that any other large springs
exist within an economically practical dis-
tance of Lipa City. Ms..y of these springs
would be costly to incorporate into the
LCWD system because of distance, low eleva-
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tion or intervening terrain. In addition, Alulod
and Lipote Springs are outside the water dis-
trict and the watler rights may not be available.
If the expected long-term decline in spring
flow (because of an increased pumpage
through wells) in all but Santo Nifiv and Tala-
tuanan Springs is considered, springs do not
appear to be a desirable supplemental source
for LCWD.

Surface Water Sources

Lipa City is located near the high point
of a terrace that slopes gently from the crest
at about 350 m to lower elevations to the
north and south. This terrace drops abruptly
to Taal Lake to the west. Thus, all the local
streams originate in the vicinity of the study
area. There are no large streams within an
economical distance from Lipa City.

Taal Lake, a potential water source for
LCWD, is about 240 sqgkm in area and occu-
pies the caldera of an active volcano. The total
drainage area is about 640 sqgkm. The only
outflow from the lake is the Pansipit River
which drains to the southwest.

Taal Lake is the only sufficiently large
source of surface water within an economic
distance of Lipa City. The available water
from Taal Lake is sufficient for the foresee-
able needs of Lipa City but its location and
the water quality arc both deterrents to its
use.

Taal Lake is over 300 m lower than and
nine kilometers distant from the Lipa City
poblacion. This would require a long pipe-
line and a high pumping lift for LCWD water
supply use.

An even greater deterrent to the use of
Taal Lake water is its high chloride content
(about 400 mg/1) which, under the Philirpine
National Standards, is classified between “per-
missible” and “excessive”. Although water of
this quality is tolerated without significant
complaints in water-short areas (for example,
in the Middle East), the Taal Lake water qua-

lity is suspected of being unstable and liable
to variation. If Taal Lake were used as a water
source for LCWD and the water quality dete-
riorated as a result of increased salinity, the
facilities would have to be abandoned or desa-
linization facilities be added. Thus any deve-
lopment of Taal Lake for municipal water
supply must be preceded by a thorough study
of the source of the dissolved salts in the lake
waters, and a careful and conservative analysis
of the probability of increase in concentration
of these salts in the water.

S. ALTERNATIVES CONSIDERED

Three basic alternative schemes have
been established for detailed studies:

Alternative 1: Based on development of
the groundwater well
sources only, and related
to transmission, treat-
ment and distribution
feeder main systems;

Alterntive 2: Based on development of
the spring sources (as-
suming that no new wells
woul. be constructed)
and related tranemission,
treatment and distribu-
tion feeder main system;
and development of a
supply scheme of Taal
Lake at a later stage.

Alternative 3: Based on development of
the Taal Lake source
only, with related trans-
mission, treatment and
distribution feeder main
systems.

The net present worth costs of the
source, transmission and treatment facilities
for each of the three alternatives are shown
below. The total net present worth cost of
Alternative 1 is £27.37 million less than Ailter-
native 2 and £29.65 million less than Alter-
native 3. The estimated net present worth unit



cost of water produced (excluding distriby-
tion system piping costs) in each alternative is
also indicated:

Net Present Worth

Water
Cost Production  Unit Cost
Alternstive (P x 1,600) (cum x 1,000) per cum (P)

1 10,679 14,536 0.73
2 38,049 14,536 2.62
3 40,330 14,536 2.78

Alternative 1, on the basis of economic
present worth analysis, is the preferred and
recommended alternative. It is least in: inj-
tial capital requirements, operating costs,
foreign exchange requirements and power
costs.

Alternatives 2 and 3 depend heavily
upon Taal Lake as a future source of water
supply. The uncertainty about what might
happen to the solids content or salinity of
Taal Lake water in the future is a real prob-
lem. At this time, it is not possible to postu-
late or even guess the future salinity content
without a comprehensive study of Taal Lake
and its volcano. If the solids content increases
in time, brackish water treatment may be re-
quired. This would cause the unit cost of
water to increase up to about P5.20/cum or
more, excluding distribution system costs.

The water quality tests performed on
samples taken from spring and well sources
indicate, in gencral, that most of the physical
and chemical quality parameters are within
acceptable limits. Based on these analyses,
disinfection will be the only treatment needed.
Disinfection ensures safety of the water deli-
vered to the consumers. Various disinfecting
chemicals (chlorine, iodine, bromine, oxidi-
zing agents) and processes (ozonation, ultra-

violet radiation) were examined in this study.

Chlorination, which is a universal disinfecting
process for municipal water supplies and has
a long history of successful application, has
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been determined to be the most practicable
disinfection treatment process for the LCWD
area.

Major distribution alternatives for the
LCWD service area are concerned with pres-
sure zones, feeder mains, storage facilities
and internal distribution network (service
mains),

The variation in ground elevation within
the future service area of the LCWD is con-
siderable. The lowest elevation is 240 m in
Barrio Antipolo south of Lipa City and the
highest elevation is 365 m in Barrio Pinag-
tongulan west of Lipa City. It is not practical
to serve an area with such a wide range in
ground elevation from: one pressure zone.
Static water pressure which would be suitable
for concessionaires at a ground elevdation of
365 m would be excessive for conkessionaires
at a ground elevation of 240 meters. Also, as
the LCWD service area expands, the range of
ground elevation increases, making it more
difficult to provide service from one pressure
zone. As a result of the analysis, three pressure
zones have been established.

Important considerations with respect to
a distribution storage are location, elevation,
and staging of required volume. The alterna-
tive for feeder mains includes the locations or
routes, sizes, spacing in the network, and
construction staging. The alignments for
future feeder mains have been chosen along
existing and planned road and street rights-of-
way. As much as possible, the feeder mains
have bzen looped to avoid dead-end service
areas, minimize the number of customers af-
fected by line shut-off, and provide adequate
pressure during maximum demand periods as
the water can be supplied from more than
one direction. Two-hundred (200) mm has
been taken as the minimum diameter of feeder
mains and 1,000 m as the maximum spacing.
The timing of construction of the feeder
mains took into account the attainable level
of growth in the distribution system, with



priority given to areas having higher densities
-of potential customers.

Alternative studies on the internal net-
work systems considered service both with
and without fire protection. Other considera-
tions included minimum pressures in the sys-
tem, minimum pipe sizes, valve location and
spacing, and type, location, and spacing of
fire hydrants.

Alternatives available to counteract
future (and present) water shortages include:
(1) reuse of wastewater, (2) desalting, (3) pre-
cipitation augmentation, (4) land manage-

ment, and (5) dual plumbing system. Except
~ for land management, the above alternatives
would have little or no applicability in the
study area in the immediate f..*ure in view of
economic and other factors unique to the
study area.

6. RECOMMENDED PLAN

An integrated water supply system uti-
lizing groundwater wells as water sources is
recommended for the LCWD service area. The
long-term improvement program would be
implemented in five construction phases of
four ic five years each. Prior to the initial
construction phase, an Early Action Program
must be undertaken.

The following is the schedule for imple-
mentation of the recommended program:

Stage/Phase Implementation/Construction
Period
Early Action 1977-78
Stage I 1978-90
Phase I-A 1978-82
Phase I-B 1982-86
Phase I-C 1986-90
Stage 11 1990-2000
Phase II-A 1990-95
Phase II-B 1995-2000

Early Action Program

The Early Action Program, estimated at
?1.19 million, includes easily implementable
steps in planning and administration, land
acquisition and data collection, and operation-
al improvements. Details of the program are
presented in the Technical Final Report,
Volumes I and I1. Of importance are:

0  strengthening the legal basis for
development of water sources;

0 initiating improvements to the man-
agement, engineering and mainte-
nance procedures;

o land acquisition of sites for pro-
posed improvements;

o installation of disinfection facilities
at different source locations;

o routine collection of hydrologic,
well and meteorological data:

o  metering of all existing unmetered
service connections;

o leakage survey and appropriate re-
pairs to pipeiines and valves; and

0 acquisition of selected office and
system equipment.

Modifications to the Existing System

Existing facilities would be incorporated
in the future system to the maximum extent
possible. Among these, the Santo Nifio Spring
supply and the Lipa Market Well would be
retained after rehabilitation. About 2,000
cumd would be available from these sources.

Long-Term Program

Sowrce Development. The long-term
water supply for the LCWD will be derived
primarily from groundwater wells. The num-



ber of wells required to meet maximum daily
demands till the year 2000 (see Figure IX-1)
is shown below:

1990 2600
Total maximum-day demand,
cumd 15,000 24,500
Flow from existing facilities,
cumd (after the proposed
modifications) 2,000 2,000

Required from new wells, cumd 13,000 22,500

Number of operational wells

required 11 18
Stand-by wells One each for One each for
Pressure Pressure
Zones 1 Zones 1,2
and 2 and 3
Number of wells required 13 21

Based on the topography, pressure zone¥
layout and maximum-day demand, a total of
11 operational wells would be required during
the Construction Stage 1 (1978-90). Six of
these wells would penetrate into the first
aquifer (about 100 m deep) and the rer..aining
five wells would tap the second aquifer (about
200 m deep). One additional well would be
provided as stand-by for each of the Pressure
Zones 1 and 2.

Seven additional operational wells would
be constructed during the Construction Stage
II (1990-2000), three extending to the first
aquifer and four to the second aquifer. One

9 Pressure zone characteristics are:

Maximum Storage Tank
Ground Hydraulic Grade Overflow
Pressure Elevation Line Elevation  Elevation
Zore  (m) (m) (m)
1 up to 320 ’ 346 340
2 320 - 345 366 365
3 345 - 365 38 388
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additional unit would be provided as a stand-
by for the third pressure zone.

The wells penetrating into any one of
the two aquifers have to be spaced a minimum
of two kilometers.

The well water would require chlorina-
tion before delivery to the distribution system.

Transmission/Distribution Facilities. The
proposed transmission/distributien facilities
for the long-term improvement program of
LCWD will include approximately 46.6 km of
\ipelines ranging in size from 100 to 250
milimeters (see Figure IX-3). These will
serve to connect the well sources@nd existing
ones) with the proposed storage tanks and the
internal network of the LCWD. During Phase
I-A, the following mains are proposed for
construction:

100 mm — 0.75 km
150 mm — 3.59 km
200 mm -11.21 km

Water Treatment. The only treatment
proposed for the water supplied to the LCWD
system is disinfection by chlorination. Chlo-
rination facilities will be provided for each of
the additional wells constructed in every
phase. During the Early Action Program, dis-
infection equipment will be provided at all
operating wells with two spare units to be
instalied at the collection chamber of the
present spring source of lowest elevation.

Storage. Storage tanks will be provided
for Lipa with total volumes equivalent to
12 per cent of projected maximum daily
flows.

The ultimate (year 2000) storage require-
ment in Lipa is 2,800 cum, with 1,400 cum
to be provided in the first construction stage
and additional 1,400 cum to be provided in
the second construction stage. The existing
storage tank in the poblacion is recommended
to be kept as emergency storage and the Fer-
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nando Aii Base storage facilities should be
restored and kept in service. In the first con-
struction phase, the storage tank in the pobla-
cion will be utilized and the storage tank at
the Fernando Air Base will be renovated.
During Phase I-B, the required 1,400-cum
storage will be provided through a 1,000-cum
storage tank, located in Barrio Balintawak at
an elevation range of 335-340 m and through
another 400-cum storage tank in Barrio Tibig
at elevation range of 362-365 meters.

The remaining storage of 1,400 cum will
be constructed in the second stage of the long-
term construction program, with 500 cum in
Barrio Balintawak and 200 cum at Barrio
Lodlod during Phass II-A; 200 cum in Barrio
Tibig; and 500 cum at Bukal Hill in the final
phase.

Internal Network. Internal network
piping (service mains) will be installed to re-
inforce the existing distribution system and to
extend water service to new areas. Existing
internal network systems for approximately
140 ha will be reinforced by 1990. New
service areas will be provided with internal
network covering 40 ha, 70 ha and 125 ha by
1982, 1986 and 1990, respectively, in the
first stage of the long-term construction pro-
. gram. Hence, it is projected that by the year
2000, approximately 680 ha of service area
will be covered by internal network piping.

Service Connections. The long-term con-
struction program involves a total of 14,600
additional service connections through the
year 2000. During the first construction
phase (Phase I-A), 2,050 new connections are
scheduled to be installed. Metering all service
connections is a goal of the water district.

Other Facilities. The LCWD presently

occupies a small office space within the com- .

pound of the Lipa City Engineering Depart-
ment. It is recommended that a new office
complex be constructed and will include an
administrative area and functional space for
laboratory, meter shop, storage, garage and

parking for the efficient operation of the
water district.

Summary of Water System Improvements

The main features of the recommended
long-term water supply improvement program
for the projected service area are summarized
in Table 3 and shown in Figures IX-2, ap-
pended, and IX-3. Details of the program, in-
cluding transmission/distribution pipe dia-
meters, lengths and node data, are presented
in Chapter IX, Volume I of the Technical
Fina! Report.

Capital Cost Summary

The capital costs for each phase of con-
struction, including the Early Action Works,
are summarized in Table 4. The total project
cost shown in the table includes the construc-
tion cost of facilities, engineering and con-
tingencies, land and easement cost, adminis-
trative and legal fees (interest during construc-
tion is incorporated in the financial analysis).
Land cost for the proposed facilities is in-
cluded in the Early Action Works cost. The
foreign exchange component of the total
project cost includes the cost of direct and/or
indirect import items.

A breakdov/n of the Phase I-A costs is
given in Table 5. All costs shown in Tables 4
and 5 are based on projected July 1976 unit
prices. Escalated Phase I-A costs are shown
in Table 6.

Annual Operation and Maintenance Costs

Annual operation and maintenance costs
are expenses incurred for personnel, power,
chemicals, maintenance and miscellaneous ex-
penses. Estimates of the annual operation and
maintenance costs of the water district are
given in Tables 7 and 8. The annual costs do
not include repayment of the debt to be in-
curred for construction of the proposed facili-
tics. Repayment costs are included in the
financial analysis to determine the future
water rates.
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TABLE 3
SUMMARY OF PROPOSED WATER SUPPLY IMPROVEMENTS

Early Action Phase Phase Phase Phase Phase
Works I-A I-B I-C I-A 11-B
Construction Period 197778 1978-32 1982-86 1986-90 1990-95 1995-2000
Total Project Cost1%/ 1,187 14,040 10972 6,856 13,782 7,723
FEC P x 103 726 6,7C0 5210 3,512 6,427 3,846
Source Development Strengthen legal ~ Retain Sto. Five opera- Additional
basis for develop-  Nifio Spring tional wells 8 wells will
ment of water and market to be con- be con-
sources; monitor  well; con- structed - structed
production; struction
acquire land of six
required for operational
proposed water wells and
sources two stand-by
wells equipped
with pump and
drive
Treatment (chlorina- Acquire disinfec-  Construction  Chlorination Chlorination
tion station) tion equipment of chlorina- will be pro- will be pro-
and install at tion room vided for each vided for
all operating for each of well site each well
wells; routine the deep well site
water sampling stations
program; additional
2 chlorinators to
be installed at
the collection
chamber of lowest
spring
Transmission and Leakage surveys;  See Table See Table See Table See Table See Table
Distribution acquire right- IX-3 IX-6 IX8 IX-11 IX-13
of-way; make 100 mm- installa- 100 mm- 150 mm. 150 mm-
repairs, alter- 1.50 km tionof dis- 0.90km 2.57km 1.75 km
ations and oper- 150 mm- tribution 150 mm- 200 mm- 200 mm-
ating improve- 3.59 km mains to 8.25km 381 km 42 km
ments 200 mm- Bo. Tibig, 200 mm- 250 mm-
11.21 km Balintawak, 0.50 km 0.50 km
Mataas na
Lupa and
Tambo
150 mm-1.77 km
200 mm4.95 km
250 mm-1.80 km

10/ pased on July 1976 price leves
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Storage Tanks

Internal Network

Conversion Flat-Rate
to Metered Connections

Service Connections

Hydrants
Miscellaneous

Early Action
Works

Leakage survey

654 connections
to be converted
to metered
connections

New 200

Conduct survey
related to
drainage and
sewerage system;
purchase office
equipment,
service vehicles
and tools

TABLE 3 (Continued)

Replace 200; Replace 314:;

Phase Phase
I-A I-B
Utilize two 400 cum in
existing Bo. Tibig,
storage 1,000 cum
tanks; reno- in Bo. Balin-
vation of tawak;
clevated Existing
storage tank storage faci-
at Fernando lity be kept
Airfield for emergency
storage
Reinforce Replace
80 ha; 40 ha;
new 40 ha new 70 ha
Replace 200;
new 2,050; 2,700 new
master meter connections
- to Airfield
distribution
system
4] 37
Recommend new
office complex
to be con-
structed with
functional
space for
laboratory,
meter shop,
etc.
Existi
storage
tanks in
Airfield
and Pobla-
cion will be
kept for
emergency
stornage

DPhase
1€

Reinforce
20 ha;
new 125 ha

new 2,700
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SUMMARY OF PROPOSED WATER SUPPLY IMPROVEMENTS

Phase
A

Additional
500 cum in
Bo. Balin-
tawak;

200 cum
operational

Phase
ns

Additional
200 cum in
Bo. Tibig,
500 cum z¢
Bukal Hill
in Barrio

plus 800 cum Pinagtongulan

emergency
storage in
Bo. Lodlod

New 150 ha

New 3,450

67

800 cum

storage in

Bo. Lodlod
will be

kept for

New 155 ha

New 3,450

1§



TABLE 4

CAPITAL COST SUMMARY!Y/
Comstruction Construction Comstruction  Project Cost (P x 1,000)
Phase Period Cost
( x 1,000) Local FEC Total
Early Action Works 1977-78 983 461 726 1,187
I-A 1978-82 10,774 7,340 6,700 14,040
I-B 1982-86 8,365 5,762 §£.210 10,972
I-C 1986-90 5,262 3,344 3,512 6,856
II-A 1990-1995 10,517 7,355 6,427 13,782
II-B 1995-2000 5,927 3,877 3,846 7,723
TOTAL 41,828 28,139 26,421 54,560
TABLE §
PROJECT COST OF RECOMMENDED PROGRAM
PHASE I-A (1978-82)
LIPA CITY WATER DISTRICT
£ x 1,000
(UNESCALATED)

Item 1977 1978 1979 1980 1981 1982 Total
Source Development 200 1,233 2,270 1,134 - - 4837
Transmission-Distribution

Mains and Valves 163 541 923 923 923 461 3,934
Storage Tanks and

Appurtenances 7 42 76 39 - - 164
Internal Network 71 237 404 404 405 202 1,723
Service Connections 82 273 462 462 462 233 1,974
Water District Buildings 58 359 660 330 - - 1,407
TOTAL PROJECT COST!¥ 581 2,685 4,795 3,292 1,790 896 14,039

w Allm-nh-don]nlyﬂﬁwlm

E"hﬁudﬂh(&uywofﬁ major segrasnt of develooment),
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PROJECT COST OF

TABLE 6
RECOMMENDED PROGRAM

PHASE I-A (1978-82)
LIPA CITY WATER DISTRICT

* x 1,000
(ESCALATED)
Item 1977 1978 1979 1980 1981 1982 Total
Escalation Factor (1.10) (1.21) (1.32) (1.46) (1.58) (1.71)
Source Development 220 1,492 3,019 1,656 - - 6,387
Transmission-Distribution
Mains and Valves 179 655 1,228 1,348 1,458 788 5,656
Storage Tanks and
Appurtenances 8 51 101 57 - - 217
Internal Network 78 287 537 590 640 345 2477
Service Connections 90 330 614 674 730 398 2,836
Water District Buildings 64 434 878 482 - - 1,858
TOTAL PROJECT COST 639 3,249 6,377 4,807 2,828 1,531 19,431
TABLE 7

ANNUAL OPERATION AND MAINTENANCE COSTS

LIPA CITY WATER DISTRICT
(UNESCALATED)

Item

Source Facilities
Treatment (Chlorine)

Transmission and Distributi
Administration and Personr

Miscellaneous
TOTAL

Annual Costs (P x 1000)

1980 1990
121 369
22 4
26 80
143 273
15 30
327 796

2000

661
67
150
362
_50

1,290
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TABLE 8

ANNUAL OPERATION AND MAINTENANCE COSTS
LIFA Q7Y WATER DISTRICT

. =SCALATED)

Annual Costs (P x 1000)

Item 1980 1990 2000
Source Facilities 165 1,084 4,191
Treatment (Chlorine) 30 129 425
Transmission and Distribution 35 235 951
Administration and Personnel 194 802 2,295
Miscellaneous 20 88 317 )
TOTAL 444 2,338 8,179

7. FINANCIAL FEASIBILITY

The financial feasibility analyses made
for the study establish a detailed set of
guidelines that the water district management
may use in making crucial decisions during
the next few years. A plan was developed to
indicate the manner and the time funds will
be used to operate and maintain the system,
implement the program establish reserve
funds and retire the indebtedness. Water rates
have been developed on the basis that the
system will be financially self-supporting.
These water rates appear to be within the
“ability to pay” of the average LCWD house-
holder.

Development Costs

The cost estimates of the facilities need-
ed to improve and expand water services of
the district over the development planning
period were based on the projected July 1976
unit prices. To account for the effects of
inflation, capital cost estimates have been
escalated on a year by year and item by item
basis. Escalation factors derived from the
projected or assumed inflationary trends were
used.
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Financing Policies

Major potential sources of funds which
can be utilized by the district are (1) op-
erating sources, (2) non-operating sources, and
(3) reserve funds, Non-operating sources in-
clude loans, charges and assessments, and
grants or credits.

Funds from revenues derived from the
operations of the water district can be de-
voted to financing developmental costs to
the extent that the revenues cxceed annual
cash requirements for all purposes.

Funds may be borrowed by the water
district for development. From the district’s
point of view, LWUA is the primary, if not
the only, realistic source of funds. LWUA
borrows both local and ioreign currencies at
varying terms and lends them to the water
district,

Charges and assessments consist of pay-
ments made by new customers and benefit-
ing property owners for the costs of specific
portions of the facilities being developed.

Credit available to the water district
may includefundsthutthemtionﬂm



ment may advance during the early years of
the developmient at litile or no interest to
assist the local utility in building its financial
capacity. It may also be possible to obtain
outright grants from th. national government.
In addition, LWUA has also access to loan
funds on concessionary terms and is thus
able to relend funds at rates that may be
lower than market rates. This in itself is a
“grant” available to the local water district.

Reserve requirements are tied directly
to obtaining development loans from LWUA.
They are considered funds required to sup-
port capital developrnent.

Revolving Fund for Service Connections

The cost analysis for service connections
in this study assumes the establishment of a
revolving fund. Cost of the connection will
be shared by the customer and the water
district. The customer will pay for the cost of
the water meter and two-thirds of the cost of
the rest of the service line. The district will
bear the remaining one-third of the cost.

To assist new customers in financing
service connection charges, it will be neces-
sary to provide working capital for a revolving
fund. LWUA has a current policy which pro-
vides for service connection casts to be
payable at P5.00 per month over a 10-year
period. It is proposed that this rate be
increased to P5.65 per month to cover the
increase in the cost of the meters. Net in-
flow funds will be required over a period of
10 years to build sufficient income to support
the annual cost of connections.

Funds for Capita! Development

Funds required to cover development
costs have been determined in the financial
study. Also included in the financial analyses
are (1) assets and depreciation forecasts,
(2) annual dspreciation expenses, (3) re-
volving fund for service connections, (4) debt

service requirements, (5) revenue unit fore-
casts, (6) revenue forecasts, (7) feasibility of
charges, (8) externat borrowing required,
(9) projections of financial statements,
(10) cash flow statements, (11) rate of return,
and (12) other financial statements. Detailed
data are presented in the Technical Fina! Re-
port. The following have been derived from
the.financial studies.

1. The recommended plan for the
first construction phase (Phase I-A)
“of LCWD is financially feasible.

2. Borrowing will start in 1976 and
will continue through 1990. The
first loan will cover the seven-year
period 1976-82 inclusive, and will
amount to P22.047 million. The
second loan will cover the eight-
year period 1983-1990 inclusive,
and will be about P31.048 million.

3. Revenues are adequate for most
years assuming some flexibility is
taken on setting up the reserve
fund and depreciation expense.

4. The cash flow analysis shows ade-
quate working capital. Positive net
cumulative cash balance is realized
immediately.

5. The proposed water rates to effect
self-sufficiency are as follows:

1976-78 1.00/cum
1979-81 1.90/cum
1982-84 2.45/cum
1985-87 2.80/cum
1988-90 2.95/cum

Cash Flow and Other Financial Stitements

Tne cash flow statement (sources and
applications of funds statement) provides an
indication of the adequacy of working capital.
It is genenlly not sufficient to cover cash
outlays with revenues because of the tendency
of cash receipts to lag behind the cash out-
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lays. Also, an organization that is expanding
operatinns, conducting a capital development
program and generally increasing its level of
activities will need increasing quantities of
working capital.

Table 9 presents the cash flow state-
ment until 1982 for the study area. As can
be seen, potential net decreases are expected
in 1980 and 1982. However, cumulative
cash projections until year 2000 indicate
positive increases in 23 of the 25-year (1976
2000) study period even if cash at the begin-
ning of 1976 is assumed to be zero.

The Balance Sheet for LCWD is shown
in Table 10.

Rate of Return

Discount rate of return on total invest-
ments (Table 11) measures the true efficiency
of mobilizing investments on the project from
a broader perspective. Taken from a different
perspective it measures the effective utiliza-
tion of total investments employed in the
project.

The asset salvage value of P10.666
million is added to net cash inflow in the
year 2000. This is done based on the assump-
tion that the project will terminate in the
last projection year. Hznce, assets are to be
liquidated and all liabilities are to be paid
from the proceeds of the assets.

The rate of return for LCWD is estima-
ted to be 9.6 per cent.

8. ECONOMIC FEASIBILITY

The recommended improvements to the
water supply system will bring about nu-
merous economic benefits to the study area.
Economic feasibility studies show that the
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benefits exceed the economic costs associa-
ted with the development and operation of
the water supply system.

Economic Benefits

The economic benefits that will be de-
rived from ar improved, upgraded, and ex-
panded water system can be classified into
quantifiable and non-quantifiable. Quantifia-
ble benefits are those which can be exnressed
in monetary terms while non-quantifiable
benefits are intangible but real, and are ex-
tremely difficult to express in monetary
terms.

The quantifiable benefits that have been
identified and for which monetary values
have been determined are increase in land
values, health improvement, reduction in fire
insurance cost, reduction in firc damage and
incremental revenue. Significant non-quanti-
fiable benefits are improved standard of living
and economic linkages.

Economic Costs

The total cost of the proposed water
supply system is the sum of all expenditures
required to realize project objectives and
benefits. Costs have been divided into (1)
project costs, (2) replacement costs, (3) opera-
ting and maintenance costs.

Benefit-Cost Ratio and IERR

Two approaches were adopted in the
calculation of the benefit-cost ratio and the
intermal economic rate of return (IERR). In
the first approach where all five benefits were
included in 1976 prices and discounted at 12
per cent, the benefitcost ratio is 1.61:1,
while the IERR is 23 per cent. In the second
approach where only two of the benefits, re-
duction in fire damage and incremental reve-
nue, were considered, then escalated and dis-
counted, the benefit-cost ratio is 1.88:1 and
the IERR is 22 per cent.



TABLE 9

PROJECTED SOURCES AND APPLICATIONS OF FUNDS
LIPA CITY WATER DISTRICT
x 1000

1976 1977 1978 1979 1980 198113/198213/

SOURCES OF FUNDS

Net Income Before Interest 84 207 306 1122 1245 1216 2141
Add: Depreciation 67 92 126 155 194 490 540
Total Internal Cash Generation 151 299 432 1277 1439 1706 2681
Long-Term Borrowing 664 1169 3219 6213 4601 2882 3299
Capital Contributicns 19 24 30 164 205 276 328
Total External Cash Generation 683 1193 3249 6377 4806 3158 3627
TOTAL SOURCES OF FUNDS 834 1492 3A81 7654 6245 4864 6308
APPLICATIONS OF FUNDS
Capital Expenditures 683 1193 3249 6377 4806 3158 3627
Debt Service: Interest - 60 165 454 1014 1428 1687
Principal - — - - - - -
Sub-Tote! - 60 165 454 1014 1428 1687
Replacements - - - - 1070 - 1927
Decrease in Working Capital 86 42 94 321 75 91 305
TOTAL APPLICATIONS OF FUNDS 769 1295 3508 7152 6965 4677 7546
Increase (Decrease) in Cash Balance 65 197 173 502 (732) 187 (1238)
Cash Balance Beginning of Year 0 65 262 435 937 217 404
Cash Balance End of Year 65 262 435 937 217 404 (834)
Debt Service Ratio - 500 261 280 142 1.19 159

13 iachades portion of Stage 1 Phase B.
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TABLE 10

PROJECTED BALANCE SHEET
LIPA CITY WATER DISTRICT

P x 1000
1976 1977 1978 1979 1980 198il4/198214/
ASSETS
Fixed Assets:
Gross Value of Fixed Assets 4067 4969 6241 8620 11569 23187 27339
Less: Accumulated Depreciation ' 2210 2302 2428 2583 2044 2534 1947
Net Value of Fixed Assets 1857 2667 3813 6037 9525 20653 25392
Work in Process - 291 2268 6266 8460 - 275
Total Fixed Assets 1857 2958 6081 12303 17985 20653 25667
Current Assets:
Cash 65 262 435 937 217 404 (834)
Accounts Receivable 77 119 160 383 462 548 817
Provision for Bad Debts ) a ) 8) ) 5) @1e6)
Inventories 37 41 101 212 235 255 319
Total Current Assets 178 421 694 1524 909 1202 286
TOTAL ASSETS 2035 3379 6775 13827 18894 21855 25953
EQUITIES AND LIABILITIES
Current Liabilities:
Accounts Payable 27 31 37 44 74 89 106
Current Maturities of Long-Term Debt - - - - - - 165
Total Current Liabilities 27 31 37 44 74 89 271
Long-term Debt
(Less: Current Maturities) 664 1833 5052 11265 15866 18748 21882
Equities : .
Government Contribution 1241 1241 1241 1241 1241 1241 1241
Capital Contribution 19 43 73 237 442 718 1046
Reserves 9 23 42 88 143 274 470
Unappropriated Retained Earnings 75 208 330 952 1128 785 1043
Total Equities ‘ 1344 1515 1686 2518 2954 3018 3800
TOTAL EQUITIES AND LIABILITIES 2035 3379 6775 13827 18894 21855 2

14/ s chudes portion of Stage 1 Pham B.
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TABLE 11
RATE OF RETURN ON TOTAL INVESTMENTS

(DISCOUNTED CASH FLOW METHOD)
LIPA OTY WATER DISTRICT
(* x 1000)
Net Total Net First Trial Second Trial
Debt Increase Cash Cash Present Value: 8% Present Value: 10%
Year Service inCash Inflow Investments Inflow Factor Value Factor Value
1976 - (65) (65) 683 618) 1.000 (618) 1.000 (618)
1977 60 197 257 1,193 (936) 0.926 (867) 0909 (851)

1978 165 173 338 3,249 (2911 0.857 (2,495) 0.826 (2,404)
1979 454 502 956 6,377 (5,421) 0.794 (4,304) 0.751 (4,071)
1980 1,014 (732) 282 5,876 (5,594) 0.735 (4,112) 0.683 (3,821)
1981 1,428 187 1,615 3,158 (1,543) 0.681 (1,051) 0.621 (958)
1982 1,687 (1,238) 499 5,554 (5,105) 0.630 (3,216) 0.564 (2,879)
1983 2,149 628 3,777 5,044 (1,267) 0.583 (739) 0.513 (650)
1984 2,544 666 3,210 7,149 (3,949) 0.540 2,132 0.467 (1,844)
1985 3,125 873 3998 5954 (1,956) 0.500 (978) 0424 (829)

1986 3,686 1,121 4,807 4,113 694 0.463 321 0.386 268
1987 3,972 1,647 7,619 3,892 1,727  0.429 741 0.350 604
1988 4,230 2,463 1,767 4,116 (2,349) 0.397 (933) 0.319 (749)
1989 4,664 3010 7,674 4,361 3,313 0368 1,219 0.290 961

1990 4,932 3561~ 8,549 2,488 6,061 0340 2,061 0.263 1,594
1991 5,404 3894 9298 238 9,060 0315 2854 0.239 2,165

1992 5,331 3,773 9,104 132 8972 0.292 2,620 0.218 1,956
1993 5,422 3,448 8,870 264 8,606 0270 2,324 0.198 1,704
1994 5450 3,716 9,166 515 8,651 0.250 2,163 0.180 1,557
1995 5,352 3,965 9,317 601 8,716 0.232 2,022 0.164 1,429
1996 5,254 3,681 8935 800 8,135 0.215 1,749 0.149 1,212
1997 5,557 3,675 9,232 1,264 7,968 0.199 1,586 0.135 1,076
1998 5,422 2,703 8,125 2,575 5550 0.184 1,021 0.123 683

1999 5,521 3,787 9,308 1,210 8,098 0.170 1,377 0.112 907
2000 5,366 3,048 8,414 1,684 17,396%/0.158 2,749 0.102 1,774
+ 7,626 - 1,784

RATE OF RETURN = 9.6%

13/ actudes ot aset vaiue of $10,666
Total Assets £ 99,102
Total Lisbiities  (39,555)
Cash (48.881)

Net Asest Valus ¥ 10,666




9. IMPLEMENTATION PLAN
Implementation Schedule

The recommended water supply im-
provements and facilitics may be implement-
ed in increments or stages. The following
is the proposed schedule for implementation
of the early action, interim and Phase I-A
improvements:

Final Report
Submission June 1976

Select Engineers December 1976

Start Final

Design March 1977
Complete Early

Action Works  July 1977
Complete Pre-design

Surveys September 1977

Complete Final
Design July 1978

October 1978
Complete Construction:

Start Construction

a) Source 1980
b) Transmission 1982
c) Distribution 1982

Cash Outflow from 1976 to 1982

Estimates of funding requirements are
important information in the implementation
of the recommended water system improve-
ments. The projected cash outflows of LCWD
for Phase I-A design and construction (1976-
1982) are listed in Table 12. This includes
local costs and foreign exchange compo-
nents,

Sewerage/Drainage Concepts
Lipa does not have central sanitary
sewage collection and disposal systems. Septic

tanks are used in the larger houses and estab-
lishments. The effluents from the septic tanks
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are piped to leaching pits, or overflow into the
nearest drainage ditches. The latter practice
results in grossly polluted open drains and
gives rise to offensive and unaesthetic condi-
tions.

As the water supply problem is resolved,
wastewater quantities will increase. Conse-
quently, related public health and aesthetic
problems will also increase. Therefore, as soon
as the first phase of the water supply program
is underway, appropriatz steps shouid be
taken by the water district towards the satis-
factory solution of the anticipated wastewater
problem.

The initial effort should be directed in
developing a comprehensive sewerage/drainage
feasibility study. This study must address the
issue of whether a combined or a separate
system should be provided, and should in-
clude various alternative studies relating to
ultimate disposal of wastewater such as
ultimate disposal of wastewater such as prima-
ry treatment and river disposal, wastewater
reclamation, etc.

Ip the meantime, an inventory of exist-
ing facilities and collection of pertinent data
and information ¢hould be conducted in pre-
paration for the sewerage/drainage feasibility
study. These activities will include a house-to-
house survey of wastewater and toilet facili-
ties and compilation of available and as-built
drawings of the storm drains and canals.

Monitoring of Water Quality and Flows

To provide accurate and reliable data
for operation and planning and for detailed
design of future racilities, it is imperative that
the flow and water quality of the wells to be
constructed for the LCWD be monitored. The
collection of associated rainfall records will
aid in the determination of the long-term
prospects as water supply sources of the wells
to be developed.



TABLE 12

CASH OUTFLOW (1976-1982)
LIPA CITY WATER DISTRICT

Project Local
Cost Cost

Year #x 10° P x 106
1976 0.649 0.286
1977 1.196 0.486
1978 3.249 1.708
1979 6.377 3.363
1980 4.807 2472
1981 2.828 1.353
1982 _1.531 0732
TOTAL 20.6371/ 10.400

The monitoring program should include
measurements of flow rates, pumping time,
static water. levels, and pumping water levels
at each LCWD pumphouse. Periodic observa-
tions should be made of water levels and
daily records kept of pumping. Water samples
should be collected for bacterial analysis
monthly and chemical analysis, annually. The
LWUA and the National Water Resources
Council should be furnished copies of
monthly reports on the monitoring program.
The water district and its consultants should
update and review the monitoring program as
the goals and needs of the study area change.

L"nou costs are based on £7.00 to $1.00.
17/ Coats inciude Stage 1 Phase A and sarly action works.

Foreign Exchange
Component !¢/

? x 108 $ x 103
0.363 51.857
0.710 101.428
1.541 220.143
3.014 430.571
2.335 333.571
1.475 210.714

_0.799 114,142

10.237 1462.426

Updating the Water Supply Master Plan

After the water supply master plan has
been adopted and initially implemented, it
will be necessary to undertaie a program for
continuously updating and keeping the plan
current. Plan updating should take place at
least once every five years, or sooner if
significant changes occur. Updating is re-
quired to assess the cffectiveness of the cur-
rent plan, the benefits gained, the actual costs,
the problems encountered, and to provide
overall review, refinement, and direction for
the future.
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