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PREFACE

This water supply feasibility study and
similar studies for nine other provincial urban
arcas have been undertaken by Camp Dresser
& McKee International Inc. for the Local
Water Ultilitics Administration (LWUA) of
the Republic of the Philippines. The studics
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 studics for ten urban
(provincial) areas of the Philippines,
initially: Ccbu, Zamboanga, Butuan,
Ozamiz, and Dact;

2. Devcloping a mcthodology of con-
ducting these studics through train-
ing scminars for LWUA engincers;

3. Applying the training methodology
by cmploying LWUA trainces in
the preparation of master plans and
fcasibility studics for the Second
Five Citics, namely: Tarlac, Caba-
natuan, San Fernando - La Union,
Lucena, and Lipa; and

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

Training is an important clement of the
project - training counterpart LWUA and
local consulting ¢ngineering (DCCD Engincer-

ing Corporation) personnel in the conduct of
such studics.

The work officially started 9 December
1974. Camp Dresser & McKee International
Inc. maintained an average staff of six U.S.
engincers and 35 Filipino personnel in the
Philippines for the studies of the ten pro-
vincial urban arcas. Some assistance was also
provided by personnel of the respective water
districts during the course of the studies.

This is a brief summary of the findings
and recomunendations that have resulted from
the studies. This summary is based on the
technical and cconomic/financial studies con-
taincd in the Interim Report for the Misamis
Occidental Water District (Volume 1 and
Volume I1), Addendum to the Interim Report,
Mecthodology Manual on Water Supply Fea-
sibility Studies and the Technical Final Re-
port:

The following have contributed signi-
ficantly to the development of this Final
Report:

A. Ulvi Gulbey, Chief Engineer

Gilbert S. Nicolson, Sanitary Engineer
Eugene Rumph, Hydrologist

James De Young Water Supply Enginecr
James Fort, Distribution Engineer

John Burgh, Groundwater Lingineer

Mario Zabat, Counterpart Chicf Engineer
Reynaldo Florendo, Sanitary Engincer
Delia Castaiieda, Technical Writer/Economist
Lourdes de Guzman, Technical Writer
Manuel Yoingco, Economist

Wilfredo Sevilleja, Professional Engincer
Violeta Galicinao, MOWD General Manager
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I. INTRODUCTION

Description of the Study Area

The study area!, which covers about
4,245 ha in Ozamiz City and Clarin, lies along
[ligan Bay and Panguil Bay in the castern pari
of the Province of Misamis Occidental in the Is-
land of Mindanao, Republic of the Philippines
(Figure I11-I). Ozamiz City is one of three
cities of the province. Clarin is located about
6 km north of Ozamiz City.

A portion of Ozamiz City is served by a
public water supply system. Clarin has no

public water system.

The economy of the study area is do-
minated by agriculture. Ozamiz City is de-
veloping into a trade center in the northern
Mindanao region and a popular tourist spot.

The combined 1970 Census population
of Ozamiz City and Clarin was 82,400,
64,600 in Ozamiz City and 17,800 in Clarin.
The estimated 1970 population of the Ozamiz
City water service area was about 61,000. Of
this number, only sbout 23 per cent were
served by the water system.

The present service area? is approxi-
mately 165 ha in and around the Ozamiz
City Poblacion. The future area that will
be served by the water system is projected
to increase to about 290 ha by 1980, 510 ha
in 199C, and 750 ha by the year 2000, and
will cover both Ozamiz City and Clarin.

IThc study area eincompasses the area which has been
considered in the projections of gross population and land
use pattern. Study area limits have been determined after a
careful review of development or zoning plans, physical
limits and public facility projects in the region.

2The service area represents sections of the s'udy
area, which are currently served or intended to be served
by the municipal water system. The served population pro-
jections relate to the scrvice area.

3Tht: poblacion also known as city or town proper
is defined by pre-established political boundaries. It is
determined by the location of the city or municipal hall.
Ordinarily, the poblacion consists of the plaza or public
square (which forms the central part), the public market,
schools, churches, commercial and residential blocks.

Local Water Utilities Administration

The Local Water Utilities Administration
was created to implenient the objectives and
provisions of Presidential Decree No. 198
dated May 25, 1973. This decrec sceks to
cstablish, 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 Mectropolitan Water-
works and Sewerage System (MWSS).

LWUA was formally organized on Sep-
tember 18, 1973 under the National Economic
Development Authority (NEDA). When Pre-
sidential Decree No. 768 was issued on August
15, 1975, however, LWUA was placed di-
rectly under the Office of the President. On
December 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 activities is to
encourage the formation of independent, lo-
cally controlled public water districts in pro-
vincial urban arcas. LWUA may provide fi-
nancial, training and technical assistance to
local water systems. However, only organized
water districts which have complied with
LWUA requirements and have been issued a
Conditional Certificate of Conformance (CCC)-
by LWUA are qualified for financial assistance.
As of October 15, 1975, 19 out of 27
officially organized water districts, have been
issucd CCC’s. The Misamis Occidental Water
District (MOWD) is one of the districts which
have been issued CCCs.

The MOWD was originally formed on
July 13, 1973 but its jurisdiction or member-
ship was finally defined on July 1/, 1974.
The District covers Ozamiz City aad Clarin
in the south and Oroquicta City and Calamba
in the northern part of Misainis Occidental
Province. This study is confined only to the
Ozamiz-Clarin area.



Present Facilities

MOWD assumed responsibility of  sup-
plying water to Ozamiz City and Clarin in
1973, The water system of Ozamiz City was
formerly owned and operated by the pro-
vincial government of Misamis Occidental.

Ozamiz City’s cxisting water system was
originally constructed in 1941. At that time
the system included a groundwater spring
source, a storage tank, a hypochlorinator, and
transmission and distribution piping. Minor
improvements were made in later years to the
supply intake, transmission and distribution
facilitics.

A schematic diagram of the cxisting
Ozamiz City water system is shown in Figure
IV-2. At present, the system has two sources
of supply: Talibuksan Spring and Cocok
Spring. The Talibaksan Spring is a gravity
supply. Source facilities include a 1,506 cum
open storage tank. The Cocok facility con-
sists of a diesel engine-driven, vertical turbine
pump mounted on top of a casing enclosing
the spring. The water from these two sources
isdisinfected by injecting chlorine gas directly,
without regulation, into the transmission lines
from the sources to the Ozamiz distribution
system. A deep well source, the Catadman
Well, which was constructed in 1967, was
taken out of service in 1971 and its pump was
transferred to the Cocok Spring. Talibaksan
and Cocok Springs produce about 3,100
cumd and 360 cumd, respectively, and serve
an cstimated present (1975) population of
17,500.

The present distribution system piping
totals 12.8 kilometers. The original distri-
bution piping coastructed in the 1940’s con-
sisted almost entirely of 100 mm and 150 mm
pipes. At present, 27 per cent of the piping is
75 mm in diameter or smaller. The distri-
bution system includes 31 valves and 26 fire
hydrants. There are no distribution storage
facilities; the only storage is the open tank
near Talibaksan Spring. As of May 1975, the
Ozamiz water system had 1,624 service con-
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nections, of which 1,452 were metered. Of the
metered services, 256 had non-functioning
meters.

Deficiencies of the Existing Water System

The present system and level of service
of the MOWD in Ozamiz City are unsatis-
factory and suffer from many deficiencies. The
cffective yield from the present water sources
is inadequate to satisfy present demands. The
capacity of the transmission main from Tali-
baksan is insufficient to deliver the full spring
flow with adequate residual pressure. The
Cocok pump station is of temporary cons-
truction and cunnot utilize the full capacity
of the spring source and associated frans-
mission line. Operation of the pump station
is intermittent. The source storage tank at
Talibaksan is open, thereby  providing op-
portunities for contamination of the stored
water. Existing chlorination cquipment and
practices are inadequale.

Water pressures in the distribution sys-
tem are low, ranging from 0 to 6 m. Water
must be rationed during night-time hours to
conscrve water in the storage tank. There arc
26 fire hydrants in the system but because of
low pressures prevailing in the system, fire-
fighting capabilities arc severcly limited. Po-
tential for cross—connections in the distri-
bution system is significant.

Water accountability is poor, with ac-
counted-for-water (biled water) estimated ut
only 37 per cent of total water production.
Unaccounted-for-water which is 63 per cent
of production includes: 35 per cent, leakage:;
13 per cent, wastage at flat rate connections;
9 per cent, water loss due to low consumption
rate uscd as basis for billing flat rate con-
nections: and 6 per cent, water loss due to
public use, meter under-registration and un-
authorized use (illegal connections). However,
because of good management, the MOWD
collects sufficient revenues to cover operating
expenses. This is accomplished through em-
phasis on metering consumption and climi-
nating non-paying concessionaires.



\\r\’\f\—-'\]\\, (,.\ \
_ H
RPN T~ \L/h '\(/ \
=TT T :\\:y\?g /m(m
L — J\'\ : 3 - /0
- e L~ N~ \\'V\ :’s,/ -\L’UPAGAN( : ' N
\

DOLORE . \
§ B PAN-AY 1 \ .
CANICAPAN ) !
7 X RN A LU VIR

P !
-~ 2y MASABUD\ SCALE IN METERS

- %479 I\\ .

/ / (~H-— =5
/ TINACLK}

SEGATIC DAK
SEGATIC DIO
) IT/ CLARIN I L I GA N
N /7~ cABUNGA-AK . Y
i | /7~ susa / GATA DAKU
./\\:__ \ /S " KINANGAY SUR A
\ // e LAPASAN
én 7 e — GATA DIOT |
| coro N DN(U/ /- } 'L’Krao I
. . o
PANTAON NS
LEPOSONG)%J//‘ {érg’mi/ C o i GA;?I\;“ -
/‘/:c; ’}ﬁ'mor \ /
/ - g ~— /
B g

[
/
/

/A N \A’% ;OLII;A\V'.\

f/
/ \

) :
CALABAYAN \ 3 / \._\
o« . BACOLOD

" ¥

+ g, > \‘ .

4+ % pl \ //LEGEND:

I '\ '\?/,,e LBANQDERO 0ZAMIZ CITY 4 XXX PRESENT SERVICE AREA

\ ~P T s ——.——— STUDY AREA FOR YEAR
\ ‘ ; \.___ CATADMAN 1990 SERVICE
E wem e STUDY AREA FOR YEAR
2000 SERVICE

BAYBAY TRIUMPO
BAYBAY SANTA CRUZ

\.\"x\ - BAYBAY SAN ROQUE

PANGUI/L BAY

. 1) ' FIGURE II-|
5ARLETY AT RN RS, AES CDM-LWUA STUDY APEA MAP




BARPIO MALIBANGCAO BARRIO SEGATIC

GAS CHLORINATOR
150 MMZ CCl {194])

o V4
SOMM.D AC  (1962)

TALILAKSAN SPRING
(ELEV. 99 M.)

<————— ngﬁ

1500 cum S
RESERVOIR S
(BOTTOM ELEV. 59M)

GATE VALVE USED FOR 6

THROTTLING SUPPLY p,
2200-0400 DAILY «_ -

NOTE. ALL ELEVATIONS IN
METERS ABOVE
MEAN SEA LEVEL

CATADMAN
WELL NO. MSO-!
1967 (NO PUMP)

2
=)

5
O
AN

RIVER
D 0\\’
()
COCOK SPRING 2 ke . MAL AUBANG )) VSX
OVERFLOW TO WASTE~._ ’ 3 l GAS CHLORINATOR Q
BARRIO BAGAKAY P
1
by
. Z FIGURE IV -2
FeasielTy  STUDY  FOR  wATER COCOK SPRING - EXISTING WATER SUPPLY SYSTEM
SUPPLY OF TEN PROVINCIAL “AREE/-'\S CDM-LWUA aPUMp STATION SCHEMAT'C

0400 -2200 DAILY




2. STUDY CRITERIA

The planning, design, and economic cri-
teria used in the feasibility studies have been
established from studies of local conditions,
accepted practices, standards and methods in
the Philippines and abroad. These criteria,
together with unit cost estimates specifically
prepared for the studies, were employed to
evaluate and compare the various alternatives
identified and developed during the course
of the studics.

Planning Criteria

This water supply feasibility study has
been guided by the following planning cri-
teria (not in order of importance):

1.  Regional Approach: Planning of fa-
cilitics was made on a regional basis,
taking into account the short-term
district boundaries and thc long-
term logical service arcas beyond
present district or political bound-
aries,

2. Source of Water: Groundwater and
surface water were given equal em-
phasis as potential sources of water.

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

4. Conservation: Selection of alterna-
tive plans considered water, power,
chemicals and foreign exchange as a
valuable resource which must be
conserved to the grecatest extent
possible.

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

6. Alternative Plan Screening and Se-
lection: From an array of identified

plan alternatives, the recommended
plan was selected on the basis of
least (present worth) cost and other
non-economic parameters. The se-
lected plan was tested for economic/
financial feasibility.

7. 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, health-
ful and wholesome. It has deve-
loped conceptually long-range water
quality management plans to con-
serve the integrity of this valuable
resource.

Design Criteria

Average per capita domestic water con-
sumption in the study area has been es-
timated with the use of field data and avail-
able records of past and present water use as
well as those from similar cities. Per capita
domestic use has been increased each year to
account for projected economic growth with-
in the community.

Commercial and institutional water de-
mands have been estimated as percentages of
the domestic demand. Where no reliable re-
cords were available, a unit demand of 5
cum/day/ha (gross) has becn used.

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

Maximum — day and peak-hour demands
have been estimated from field data and

3



available records.

A review of the available records and
consumption patterns indicates that the pre-
sent unaccounted-for-water is high, amounting
to 50 per cent or more of the water pro-
duction. For preliminary design purposes, it
has been assumed that unaccounted-for-water
would be reduced gradually as positive im-
provements are¢ added to the water system,

Criteria and guidelines for planning and
design of waterworks facilitics are discussed
in detail in Volume 1l of the Technical Final
Report and Chapter 10 of the Methodology
Manual.

Economic Criteria

Discount Rate. The opportunity cost of
capital or discount ratc uscd in this feasibili-
ty study is 12 per cent. The discount rate was
utilized for cconomic screcning of the tech-
nically viable alternatives.

Inflationary Trends. From 1959 to 1969,
the Philippines cxperienced an average in-
flation of 5 per cent per annum. The pace of
inflation from 1969 to the present, however,
has been at least double that of the infla-
tionary period after 1962. Price control po-
licies failed to suppress the spiralling prices.
In most recent years before 1973, external
factors apparently played a relatively small
role in the price increases. By contrast, the
large price increases in 1973 were attributable
to cexternal factors i.c., the oil cnergy crisis
and raw material shortages.

NEDA foresces that the government can
effectively combat inflationary tendencies in
the economy so much so that inflation rate
could be brought down to about 12 to 18
per cent for fiscal year 1975, A 12 to
18 per cent rate of increase per year may
sound optimistic given recent expericnees, but
possibly, this can be achicved. The rate of
inflation in industrial countries is expected to
decline from 15 to 10 per cent. Commodity
prices after posting substantial increases are

4

expected to drop.

Projections made in this feasibility study
indicate a general price escalation rate of 12
per cent for the period 1976 through 1980;
10 per cent for the period 1981-85; and 8 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;

o no significant changes in production
technology as toreduce dependence
on oil;

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

o the goernment will not retrench
(i. e., fight inflation at the price of
the recession that goes with it) as
forecasted;

o  no signiticant oil discoveries in the
country; and

0 no internal political upheavals of
significant proportions.

Basis of Cost Estimates

For the purposes of cost estimating, a
construction cost index (CCI) for water supply
projects has been developed, with 1965 as the
base year (CCI=100). Unit costs for the water
supply feasibility studies have been projected
toJuly 1976 price levels (CCI=384). Construc-
tion cost curves have been developed for in-
place costs of pipelines, deep wells, water treat-
ment plant, pump stations, and storage reser-
voirs and used for cstimating the relative cost
magnitudes of alternative water supply plans.
Escalation factors used in calculating th~ capi-
tal cost of reccommended improvements are



tabulated as follows:

Year Escalation Factor
1976 1.00
1977 1.12
1978 1.25
1979 1.40
1980 1.57
1981 1.73
1982 1.90

3. POPULATION AND WATER
DEMAND PROJECTIONS

Total Population

The projected (year 2000) service area

had an estimated population of 60,700 in 1970.

Over the 1960-70 decade, the population grew
at an wverage rate of 3.35 per cent per year.

The population projections of the present
and future service areas show a consistently
increasing trend (Figure VI-1). From 1970 to
2000, the study area population is estimated
to increase by 1 1/2 times - from 60,700 in
1970 to 154,000 in the year 2000. The popu-
lation growth rate, however, will show a
declining trend.  From 1970 to 1980, the
average annual growth rate will be 3.5 per cent,
This is expected to drop to 3.3 per cent during
the next decade and to 2.7 per cent from
1990 to the year 2000.

Served Population

The estimated population scrved in Oza-
miz and Clarin (Figure VI-1) by the public
water system in 1970 was 14,100 or 23 per
cent of the total study area population. The
population to be served by the Water District
will likewise increase during the study period.
However, not ali people living within the deli-
ncated scivice area are expected to be served
by th: Water District. The projerted popula-
tion to be served by the year 2000 is 93,000
or 60 per cent of the total study area popula-
tion.

Present Water Use

The current water demands of Ozanr ..
City were analyzed to provide data for estimat-
ing future water requirements. For this pur-
pose, data were obtained from records of the
Water District, and through field investigation,
measurcment and interviews with conces-
sionaires.

A study of a three-month average con-
sumption of six metered conncections in Oza-
miz City indicated an average domestic con-
sumption of 83 Iped for connections without
auxiliary supply, 47 Ipcd for conncctions
with auxiliary supply, and an average of 68
Ipcd for both categories. Many concessionaries
make use of auxiliary water supply because of
the inadequate and unreliable service. It is
probable that the domestic per capita con-
sumption would be higher if the system had
good pressures and sufficient supply.

Current commercial, institutional and
industrial water demands have becn difficult
to estimate because of coincident domestic
watcr consumption. The commercial demand
has been assumed to be a percentage of the
domestic demand amounting, for Ozamiz City,
to 5-8 per cent or 4-6 ipcd. Institutional and
industzial consumption cach is estimated at 1
Ipcd. Thus, the combined commercial, institu-
tional and industrial water demand is 6-8 Ipcd.

The present accounted-for-water of the
Ozamiz City water system, defined as the sum
of the metered water consumption and inferred
water consumption at flat rate connections,
is very low, only 37 per cent of the total
production. Unaccounted-for-water {63 per
cent of total production), which is water lost
as far as revenue to the Water District is con-
cerned, is estimated to be 122 Ipcd. Part of
the unaccounted-for-water (28 Ipcd) is con-
sumed at flat rate conncctions due to under-
estimation of flat rate use and at metered con-
nections duc to meter under-registration.

Projected Water Demand

In estimating the probable future water
requirements of the study arca, it was assumed
that there would be increasing economic
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growth in the area concurrent with a pricing
policy for watcer and a public relations program
of the Water District that would discourage
wasteful and extravagant water usc.

The present total consumption in Ozamiz
City is estimated to be 100 Iped, of which 72
Ipcd is accounted for and 28 Ipcd is estimat-
ed unrecorded use. It is believed that the
present domestic consumption would approach
115 Ipcd if adequate supply and pressures are
available. This unit domestic water demand
has been adopted for 1275, For purposes of
projection, it was assumed that the domestic
demand would increase in the order of 1 per
cent per year compounded annually. Based on
these figures, the projected per capita domestic
water demands are 120 Iped, 133 Iped, and
150 Ipcd for 1980, 1990 and year 2000,
respectively.

The future combined commercial, institu-
tional and industrial demand is estimated to
be 12 per cent of the domestic demand. All

concessionaires arc assumed to have metered
connections by 1980, and, thercfore, the pro-
jections for domestic, commercial, institutional
and industrial demands will be accounted-for-
water. Unaccounted-for-water, which at pre-
sent (1975) is63 per cent of the water produc-
tion is primarily duc to lcakage and water
wastage (48°/0)and secondarily to unrecorded
consumption (15%0). The unaccounted-for-
water is expected to be reduced to 40 per cent
in 1980, 30 per cent in 1990 and finally 20
per cent in the year 2000 through a program
of metering flat rate connections, replacing
non-functioning meters, leakage surveys and
elimination, and replacement of defective
service conncections.

On the basis of the future population to
be served and the above projections, the aver-
age water demand of the scrvice area will
increase from tie current (1975) 3,400 cumnd
to 19,500 cumd by the year 2000 (Tables 1
and 2).

TABLE 1

AVERAGE UNIT CONSUMPTION

AND SUPPLY REQUIREMENT

MISAMIS OCCIDENTAL WATER DISTRICT

Item/Year 1975
Domestic, Ipcd 65
Commercial/Institutional/Industrial

(°o of Domestic) (10)

Equivalent, Tped 7

Sub-total, Ipcd 72
Unaccounted-For-Water

(°/o Production) 63
Equivalent, Ipcd 122

Leakage, Ipcd 69

Unrecorded Used, Iped 53
Total Unit Supply Requircment 194

4|980 figures do not have any practical meaning as
construction Phase 1 — A would still be underway.

sUnrt:corded use represents additional consumption in
the study area. For 1975, the unrecorded use includes

6

]9804 ]990 2000
120 133 150
(12), (12) (12)
14 16 18
134 149 168
40 30 20
89 64 42
62 44 25
27 20 17
223 213 210

underestimated flat rate use, wastage at flat rate connections
and other uscs. The projected unrecorded usc consists of
other uses - public use, meter under-registration, and
unauthorized use.
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TABLE 2
AVERAGE DAILY WATER DEMAND
AND SUPPLY REQUIREMENT PROJLCTIONS (cumd)

Item/Year 1975
Domestic 1,140
Commercial/Institutional/ Industrial 120

Sub-Total 1,260
Unaccounted-tor-Water 2.140
Total 3,400

Variztian in Water Demand

IFor any given year, wiler use on any one
day may be cither equal to or greater or less
thau thie average for the year. During the dry
scason, for example, there will be one day
during which 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. Watcer usc also varies from hour to hour
throughout the 24-hour day, with onc hour
showing the maximum rate of use. The rate
of water consumption on this hour is referred
to as the peak-hour demand.

IFor the Ozamiz-Clarin service arca, there
arc 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 con-
munitics simtlar to the study arca, however,
the following ratios were adopted for this
study:

Relationship of Flow Ratio

Maximum Daily to Average

Daily Demand 1.20:1.00
Peak Hourly to Average
Daily Demand 1.50:1.00

*1980 higures do not have practical meaning as cons-
truction Phase 1-A would still be underway.

1980* 1990 2000
3,230 7,050 13,900
390 850 1.700
3,620 7,900 15,600
2,380 3,400 2.900
6,000 11,5300 19.500

4. ALTERNATIVES CONSIDERED

Several alternatives on  water sources.
source development, water treatment, and
transmission and distribution of treated water
were identified and investigated. From these
stud:es, the recommended plan discussed here-
after was cevolved.

Water Source Alternatives

Springs, wells and rivers are the possible
sources of water supply for the Ozamiz-Clarin
service arcas.  All tliese sources were studied
and cvaluated.

Springs arc abundant in the study area.
The present supply of the Ozamiz City water
system is derived from two springs, Talibaksan
and Cocok Springs. In addition to the 'prcscnl
spring sources. four other springs were located
and investigated, namely: Bitoon, Regina, Up-
per Dalingap and lower Dalingap Springs.

Aquifer systems in the arca identified
from geologic cross-sections and logs of exist-
ing wells are a water table aquifer about 10 to
30 m thick and a sand and gravel artesian
aquifer overlain by a clay aquaclude of vary-
ing thickness. Few wells are drillcd into the
water table aquifer because ol poor water
from this aquifer. Water from the water table
aquifer is reported 1o contain hydrogen sul-
lide.


http:1.50:1.00
http:1.20:1.00

Numerous wells are drilled into the ar-
tesian aquifer because of better water quality
and possible free-flowing water. However,
well and aquifer parameters derived from data
or cxisting wells indicate it is unlikely that
wige-capacity production wells can be con-
structed in this aquifer. There is evidence
that the piczometric level in the artesian aquifer
and the yields of existing wells are rapidly
declining.  This situation has resulted from
overpumping through uncontrolled prolifera-
tion of wells. The continuing decline in piezo-
metric head in the artesian aquifer is very
undesirable becaese pumping will be necessary
when wells will no longer be free-flowing. A
combination of low piezometric head and
pumping may cause saline water intrusiop and
consequent deterioration of water guality.

With respect to surface water, there are
only two perennial water sources of significant
size passing through or near the study area:
the Labo River and the Clarin River. Other
small streams in the coastal plain are cither
ephemeral or, as in the case of those streams
within the Ozamiz City Poblacion, arc sluggish
waterways grossly polluted with wastewater.
Both the Clarin and Labo Rivers have been
developed for irrigation by the National Irriga-
tion Administration (NIA), with the con-
struction of low diversion structures. At
present, there is no appreciable storage im-
poundment upstream of the control works in
cither river.

The full potential of the Labo River is
utilized by the NIA in the driest critical
months, thus, substantial storage would be
needed if both existing NIA requirements and
long-term municipal water supplies for Ozamiz
and Clarin were to be sustained by this source.

In the case of the Clarin River, available
flow records indicate that both the NIA and
year 2000 water demands of the study arca
could not be fully satisfied simuitancously.
Thus a water rights conflict may arise in the
distant future.

Source Development and Transmission
Alternatives

Based on the analysis of the potential

water resources in the study area, springs
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are clearly the preferable sources for the
long-term supply of Ozamiz and Clarin. Plans
for three alternative combinations of the
Talibaksan, Cocok, Regina, Bitoon, Lower
Dalingap and Upper Dalingap Springs were
developed and studied for stage development.
Except for Cocok and Regina Springs, all the
spring supplies will be by gravity flow. Flow
measurements made in this study during the
period February to May 1975 showed that
these springs could yield about 38,600 cumd,
which is significantly more than the esti-
mated maximum day demand of 23,400
cumd for the year 2000.

Water transmission alternatives are re-
lated to the source alternatives and were,
therefore, included in the economic analysis
of the source development schemes.

Water Quality and Treatment

Analysis of water samples collected from
the proposed spring sources indicated that the
physical and chemic:.i quality parameters were
within acceptable limits, except for slightly
excessive iron (0.55 mg/1) in Cocok Spring
water. On the assumption that this slight
excess of iron from only one of the proposed
sources would be acceptable, disinfection will
be the only treatment nceded. Disinfection
cnsures safety of the water delivered to the
consumers.

Various disinfecting chemicals (chlorine,
iodine, bromine, oxidizing agents) and pro-
cesses (ozonation, ultra-violet radiation) were
examined in this study. Chlorination, which
is a universal disinfecting process for niuni-
cipal water supplics and has a long history of
successful application, has been determined
to be the most practicable disinfection treat-
ment process for the MOWD supply.

Distribution System Alternatives

Major distribution altcrnatives for the
Ozamiz-Clarin scrvice arca arc concerned with
feeder mains, storage facilitics, and internal
distribution nctwork (scrvice mains).

Important considerations with respect
1o storage are location, elevation, and staging
of required volume. Seven storage schemes
were studied for the serlected source devel-

opment plan. Economic and qualitative ana-



lysis showed that providing the reguired
storage at two sites, in Barrio Scgatic and
Barrio Kalabayan, is thc most advantageous
and practical alternative. In this scheme, 80
per cent of the storage volume would be
provided in Barrio 3egatic and the remaining
20 per cent in Barrio Kalabayan.

The alternative for feede: mains includes
the locations or routes, sizes, spacing in the
network, and construction staging. The align-
ments for future feeder mains have been
chosen along cxisting and planned road and
street rights-of-way. As much as possible, the
feeder mains have been looped to avoid dead-
cnd service areas, minimize the number of
customers affected by line shut-off, and pro-
vide adequate pressure during maximum de-
mand periods as the water can be supplicd
from more than onc direction. Two hundred
(200) mm has been taken as the minimum
diameter of feeder mains and 1,000 m, the
maximum spacing. The timing of construction
of the fceder mains took into account the
attainable level of growth in the distribution
system, with priority given to arcas having
higher densitics of potential customers.

Alternative studies on the internal net-
work systems considered service both with
and without firc protection. Other consider-
ations included minimum pressures in the
system; minimum pipc sizes; valve location
and spacing; and type, location, and spacing
of fire hydrants.

Water Resources Conservation Measures

Alternatives available to counteract fu-
turc (and present) water shortages include:
(1) rcuse of wastewater, (2) desalting, (3)
precipitation augmentation, (4) land manage-
inent, and (5) dual plumbing system. Ex-
cept for land management, the above alter-
natives would have little or no applicability
in the study area in the immediate future
in view of cconomic and other factors unique
to the study arca.

5. RECOMMENDED PLAN

An integrated water supply system uli-
lizing springs as water sources is recommended
for the Ozamiz City and Clarin scrvice arcas.

The long-term improvement program would
be implemented in five construction phases of
4 to S ycars cach. Prior to the initial cons-
truction phasz, an “Barly Action” program

must be undertaken.

The schedule for implementation of the
recommended program is given bclow:

Stage/Phase Implementation/Cons-
truction Period
Early Action 1976--78
Stage 1 1977--90
Phasc I--A 1977 -82
Phase I--B 1982--86
Phase I-C 1986 90
Stage 11 1984--2000
Phasc II A 1984--95
Phase II- B 1992-.2000

Early Action Program

The Early Action Program includes easily
implementable steps in planning and admin-
istration; land acquisition and data collec-
tion; and operational improvements. The
detailed ‘Early Action’ Program is presented
in the Technical Final Report. Of importarce
are:

o strengthening the legal basis for
devclopment of water sources;

o initiating improvements to the man-
agement, engineering and mair
tenance procedures;

o land acquisition of sites for pro-
posed improvements;

o routine collection of hydrologic and
meteorological data;

4} conversion of all service connections
to metered services;

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

o acquisition of sclected office and
system cquipment.



Source Development

The long-term supply of the Ozamiz-
Clarin scrvice area of the MOWD will be
derived from the present Talibaksan and
Cocok Spring sources, and from the Regina,
Bitoon and Lower Dalingap Springs.

The Cocok, Regina and Bitoon Springs
will be developed during the first construction
phase (1977-82). Certain improvements to
the Talibaksan Spring facilities will also be
made during this phasc. These sources will
provide a minimum combined yicld of ap-
proximately 10,400 cumd which is adequate
to mecet the projected demand of the Water
District until 1986 (Figurce IX-1). Subscquent
source development, which must be com-
pleted by 1986, will tap the Lower Dalingap
Spring to provide additional capacity to meet
the water demand at least unti! the year 2000.
Figure 1X-2 shows the reccommended source,
transmission and storage facilities.

Transmission Lines

Transmission lines for the long-term
improvement plan will total 47 km ranging
in size from 100 to 350 mm. These will
conncct the spring sources, storzge tanks,
and the distribution systems of Ozamiz and
Clarin. During the first construction phase,
about 15.2 km of 150 to 250 mm pipes will
be instalied.

Water Treatment

The only treatment that will be required
for the Ozamiz-Clarin water supply is dis-
infection and it is recommended that this be
accomplished by chlorisiation. Chloriration
facilitics will be installed at two pot:ts, one
to serve the Cocok and Regina Springs and
the other to trecat the flow from the Tali-
baksan, Bitoon and Lower Dalingap Springs.
The chlorination stations are recommended
to be constructed in the Early Action Program
which should be implemented before the
initial phase of the long-term improvement
program.

Storage

Three storage tanks will be provided in
three construction phases. The first tank will
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be a 1,900 cum ground storage tank to be
built during the first construction phase. The
tank will be constructed in Barrio Segatic at a
ground ¢elevation of about 67 m. It will receive
the flow from the Talibaksan and Bitoon
Springs and will serve both Ozamiz City and
Clarin. The second tank will be a 700 cum
ground storage facility ca the Ozamiz City
distribution system. This tank, to be built in
Barrio Kalabayan zt a ground cicVation of
63 m, will provide additional supply during
pcak-demand periods and will heip maintain
uniform pressures in the fringe areas of the
distribution system necar Ozami= City.

The third tank is a 900 cum storage tank.
It will be located at the site of the first
storage tank in Barrio Segatic, unless future
demand conditions indicate that it would be
preferable to build it at another site in Ozamiz
or Clann.

Distribution Mains

The recommended long-term plan for
distribution mains (feceder mains) is shown in
Figur: IX-3. A total of 41 km of distribution
mains ranging in size from 150 to 200 mm will
be constructed. About 5.2 km of 150 mm and
200 mm pipes and 18 valves will be installed
during the first construction phase. Of the
total pipe length for the first phase, 1.2 km of
150 mm pipes will be installed in Clarin and
the rest in Ozamiz City. The distribution
systems of Clarin and Ozamiz City will be
connected during the second construction
phasc by a 6 km long, 150 mm linc along
the National Road. Some distribution mains
will be installed during later construction
phascs.

Internal Network

Internal network piping (service mains)
will be installed to reinforce the existing
distribution system and to extend the water
service to new areas. It is projected that by
the year 2000, some 750 ha will be served
by the water system. Of this area, 190 ha
will be served directly from transmission and
distribution mains and 560 ha will be served
from the internal network system.

During the first construction phase, in-
ternal nctwork oviping will reinforce the net-
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work piping in 30 ha of the present scrvice
arca and will include installing 17 fire hy-
drants in the same arca. An additional 100 ha
will receive internal network piping, 85 ha in
and around the Ozamiz City Poblacion and
15 ha in the Clarin Poblacion. Some 8.9 km
of 100 mm pipes and 3.2 km of 150 mm
pipes will be installed.

Service Connections

Service connections or service lines are
the facilities that convey the water from the
distribution system to the customer’s premises.
A service line will normally include the
following main components: (1) a valved
connection to the public water main (cor-
poration cock or stop), (2) a pipeline, usually
of small diameter (13 mm to 50 mm) from
the corporation cock to the customer’s pro-
perty, (3) a valve accessible to the water
utility for shutting off water service, and
(4) a water meter. Every service connection
will be equipped with a water meter in order
to discourage water wastage and obtain an
accurate basis for billing. Piping beyond the
meter is considered part of the plumbing
system of the houschold or building.

The long-term construction program for
service connections involves a total of 12,550
connections by the year 2000. Some 1,500
new connections and replaceinents for 200
existing conncctions are scheduled to be ins-
talled during the first construction phasc.
Metering - all service connections is a goal of
the Water District.

Other Facilities

The existing offices and facilities for the
administration and operation of the MOWD
are housed in rented and overcrowded pre-
mises. In addition, the District does not have
facilitics for the testing and repair of cus-
tomer water meters, and for water sampling
and analyses. To provide for the nccessary
facilitics/space, a new administration building
will be provided in the first construction
phase. The water analysis laboratery will be
expanded in a later construction phasc.

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 and
IX-3. A brief description of the works in-
volved for each component facility is given
in the preceding scctions.

Capital Cost Sumn:ary

The capiisl costs for cach phase of
construction, including the “Early Action
Works™", are suminarized in Table 4. The total
project cost shown in the table includes the
construction cost of facilitics, engineering
and contingencies, land and eascment costs,
administrative and legal fees, and interest
during construction. Land costs for all pro-
posed facilitics are included in the “Early
Action Works” costs. The foreign cxchange
component of the total project cost includes
the costs of direct and/or indirect import
itcms,

A breakdown of the Phase I-A costs is
given in Tablc 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.

Staff Requirements

Personnel of various categories will be
needed to operate and maintain the water
system properly and efficiently. Projections
until 1981-82 for the staff are shown ‘in
Table 7.

Annual Operation and Maintenance Costs

Annual operation and maintenance costs
arc expenses incurred for personnel, power,
chemicals, maintenance, repayments of past
loans, and miscellancous expenses. Estimates
of the annual operation and maintenance
costs of the Water District are given in Tables
8 and 9. The annual costs do not include
repayment of the debt to be incurred for
construction of the proposed facilitics. Re-
payment costs are included in the financial
analysis ‘o determine the future water rates.
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TABLE 3

SUMMARY OF PROPOSED WATER SUPPLY IMPROVEMENTS
Construction Piuase
I-A I-B 1-C 11-A 1I-B Overall
Source Improvement  Talibaksan
Spring
Source Development Covok, Reging  Lower Dalingap
and Bitoon Spring
Springs
Transmission Lines
Diameter, mm 150 250 350 200 250 200-300 100 -350
5.2 3.6 14.1 14.00 46.9
Water Treatment®
Storage
Nuniber | 1 1 3
Capacity, cum 1,900 700 900 3,500
Location Bo. Scgatic Bo. Kulabayan Bo. Segutic
Distribution Matins
Diameter, mm 150 200 150 150 200 150 ~00 150 150 200
Total Length, km 5.2 6.0 7.4 16.2 6.3 41.1
Intermal Network
Reinforeement of
Existing Arca, ha - 30 30 60
Lxtension, i 100 100 100 95 95 490
Service Connections
Replace Existing
Conncections 200 300 400 124 1,624
New Connections 1,500 1,500 1,500 3,100 3,100 10,700
Other Facilities Adm. Building
Water Meter Shop
Water Laboratory
TABLE 4

CAPITAL COST SUMMARY’

Construction Construction Construction Total Project  Foreign Exchange
Stage/Phase Period Cost (P) Cost (P) Component8 (¢'S$)
Early Action 1976-78 P 594,000 P 683,000 $ 44,000
I-A 1977-82 16,232,000 23,006,000 744,000
I-B 198286 4,785,000 6,522,000 180,000
I-C 1986-90 7,572,000 10,591,000 416,000
n-A 1984-95 15,143,000 21,401,000 773,000
I1-B 1992-2000 12,412,000 17,464,000 548,000
Totals P56,738,000 P79,667,000 $2,735,000

) . . . . .
Chlorinators to be installed during Early Action Phase.

TAll costs are based on July 1976 prices.
8Based on P7.00 to $1.00

12



TABLE 5

COST SUMMARY OF CONSTRUCTION
STAGE I PHASE A (1977-82)

(Based on July 1976 Prices)
Construction  Construction Foreign Exchange

Item Period® Cost (P)  Component'®(US$)
Source Development
Cocok and Regina Springs 1977-78 ¥ 1,616,000 $1J0,000
Talibaksan Spring 1978—-79 33,000
Bitoon Spring 1979-80 543,000

- PR . 1
I'ransniission Linces

Cocok 1o Ozamiz City 197778 1,364,000 44,300
Talibaksan Spring 1978-79 1,491,000 56,000
Bitoon Spring 1979-80 958,000 36,000
Storage Tunk to Clurin 1978-79 1,116,000 40,200
Storuge Tunk to Ozamiz City 1980-81 2,746,000 102,900
Storage Tank 1978 -79 930,000
Distribution Mains 1978-82 1,551,000 52,000
Internal Network'?2 1978--82 2,418,000 66,000
Service Connections!? 1977-82 832,000 24,000
Administration Building 1977--78 304,000
Meter Repair Facilities 1977-178 168,000 20,000
Laboratory Equipment 1977--78 162,000 19,000
Sub-jotal 16,232,000 $560,400
Engineering and Contingencies at 25%/o 3,247,000 118,000
at 15%0o 488,000 14,000
Sub-Total £19,967,000 $692,000
Land '3
Administrative and Legal Fees at 3% 599.000
Sub-Total 20,566,000 $692,000
Interest During Construction at 12% _2,440,000 _ 82,000
TOTAL 23,006,000 $774,000

9l~'mm mid-vear to aid-year.

084sed on $7.00 to $1.00.

lllm:ludu: hydraulic control chambers,

lzl"ngim'uring and contingencies are computed ut lSo,b.
D nctuded in Farly Action Works.
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TABLE 6

COST SUMMARY OF CONSTRUCTION
STAGE I PHASE A (1977 — 82)

(Es~alated From July 1976 Prices)

1977 1978 1979 1980 1981 1982 TOTAL
Construction Construction Constructio: Construction Construction Constructior Construction
Items Cost (P) FEC (S)_Cost(P) FEC(S) Cost (P) FEC 3) Cost(P) FEC(S) Cost (P FEC(S) Cost (M FEC (S) Cost (P) FEC (8)
Source  Development
Cocok and Regina
Springs 1977-78 905 62 1.010 69
Talibaksan Spring 1978-79 20 24
Bitoon Spring 1979-30 379 427
Transmission Lines 19175 131
Cocok to Cznie City  1977-78 764 25 853 28 44
Talibaksan Spring 1978-79 931 35 1.044 39 806
Bitoon Spring 197980 671 25 752 a8
Storage Tunk to Clarin 1978-79 698 e 781 a8 - 1,617 s3
Storage Tank to Ozamiz 1,975 74
City 1V80-81 2.156 81 2375 89 1.423 53
Storage Tank 1978-79 581 651 = 1.479 53
Distribution Muins 197882 243 8 543 18 609 20 671 22
Internal Network 1978-82 378 10 847 23 950 26 1,047 29 ‘:2;1 e
Service Connections 1978-82 130 4 291 8 316 9 360 10 367 12 2433 80
Administration Building 1977—78 170 190 f;; 12 ?;3‘51 ]g;
Moter Repair Facilities 1977-78 94 11 105 13 . 360
199 24
Laboratory Equipment 1977-78 91 11 101 12 192 23
. Sub—total 2,024 109 5,24(_) 204 5,231 141 5,220 164 4,453 150 1.137 34 23,305 802
Contingencics 304 16 735 30 671 18 655 21 527 19 94 3 2‘986 106
Construction Cost 2,328 125 5975 234 5,902 159 5.87. 185 4,980 i 169 1,231 37 26,291 908
Engincering, Administration, Legal
Servives and Interest During 591 27 1,522 50 1,510 35 1,505 40 1,279 37 320 8 6.727 197

Construction
Total 2919 152 7,497 284 7412 184 7,380 225 6,259 206 1351 45 33,018 1,105



TABLE 7
PROPOSED STAFFING PLAN

1976-77 1978-79 1981--82
Organization Number of Number of Number of
Unit Positions Positinns Positions
General Manager’s Office 1 2 2
Administrative Division 9 7 7
Office of the Chief Engincer 2 3 3
rroduction Division 8 8 8
Construction and Maintenance
Division 8 7 8
Commercial Division 15 19 19
Total 43 46 47
TABLE 8
ANNUAL OPERATION AND MAINTENANCE COSTS'*
(Based on 1976 Cost Levels)
Annual Costs ( #)
ltem 1980 1990 2000
1.  Source Facilities $£283,000 304,000 $319.000
2. Water Treatment 18,000 34,000 58,000
3.  Storage, Transmission and
Distribution 73,000 167,000 253,000
4.  Water District Personnel
and Administration 308,000 354,000 442,000
5.  Miscellancous 45,000 87,000 123,000
Total $727,000 $946,000 F1,195,000

14.. . R
Exclude annual payments on capital loan, which are to be made for proposed
improvements.
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TABLE 9

ANNUAL OPERATION AND MAINTENANCE COST
(Escalated From July 1976 Prices)

 x 1000
Annual Costs

Item 1980 1990 2000

1. Source IFacilitics/Storage,

Transmission and Distribu-

tion '® P 501 1,564 P5,634
2. Water Treatment 28 126 571

3. Water District Personnel
and Administration 444 1,340 4,353
4, Miscellancous 72 ~§2}_ _I_l?_ll
Total 1,045 3,353 11,769

6. ECONOMIC FEASIBILITY

The recommended improvements to the
water supply system will bring about nu-
merous cconomic benctits to the study area.
Lconomic feasibility studies show that the
benefits execed the cconomic costs associa-
ted with the development and operation of
the water supply svstem.

Economic Benefits

The cconomic benefits that will be de-
rived from an improved, upgraded, and ex-
panded water system can be classificd into
quantifiable and non-quantitiable. Quantifia-
ble benefits are those which can be expressed
in monctary terms  while  non-quantifiable
benelits are intangible but real, and are cox-
tremely difTicult  to cxpress in monctary
terms.

The quantifiable benefits that have been
identitied and for which monctary values

15,,..
Maintenance and power costs.
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have been determined are increase in land
values, health, personal satisfaction, employ-
ment generation (temporary and permanent),
firc protection, and reduction in fire in-
surance costs. A summary of the quantifiable
benefits is shown in Table 10. Significant
non-quantifiable benefits arc improved stand-
ard of living and cconomic linkages.

Economic Costs

The total cost of the proposed water
supply system is the sum of all expenditures
required o realize project objectives and
benefits, Costs have been divided into (1)
capital expenditure costs, (2) annual costs,
and (3) depreciation costs. In the computation
of these costs, it has been assumed that the
escalation rate due to inflation would be
decreasing in the following manner: 12 per
cent from 1976 to 1980, 10 per cent from
1981 to 1986, and 8 per cent from 1987 to
1990. A summary of the cconomic costs is
shown in Table 10.

Benefit-Cost Ratio

One method of determining the eco-



nomic feasibility of a water supply project
is by comparing the present value of the
benetits likely to be derived and the present
value of the costs. The results can be ex-
pressed as a ratio called the benefit-cost
ratio. The project is considered feasible if
the ratio is cqual to or greater than one to
one. This approach has been used in the
present project.

The benefit-cost ratio for the proposed
water system for the MOWD is 1.16:1. The
project. therefore, is cconomically feasible.
It should be noted, however, that the actual
henetits will be greater than what the ratio
represents because the non-quantifiable be-
nefits are not included in the economic
analysis.

TABLE 10
ECONOMIC BENEFITS AND COSTS

Benefits '® (in miliion pesos): P55.027

Increase in Land Values
Health

Personal Satisfuction
Employment Generation

Fire Protection

Reduction in Insurance Costs

Costs '® (in million pesos): P47.596
Capital Expenditures!”
Annual Operating
Depreciation

Benefit — Cost Ratio: 1.16:1

7. FINANCIAL FEASIBILITY

The financial feasibility analyses made
for the study established a detailed set of
guidelines that the Water District management
may use in making crucial decisions during

l(’.“\ll discounted at 12 per cent.
”Forcign exchange cost and skilled labor cost were

adjusted by ‘shadow pricing’.

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, cstablish reserve
funds and retire the indebtedness. Water rates
have been developed on the basis that the
systenmt will be financially  self-supporting.
These witer ratles appear to be within the
“ability to pay™ of the average houscholder
in the District.

Development Costs

The cost estimates of the fucilities need-
ed to improve and expand water services of
the District over ihe development planning
period were based on the projected July
1976 unit prices. To account for the effects
of inflation, capital cost cstimates 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.,

Operating and Maintenance Costs

This cost analysis covers cash expenscs
required to keep the system operating and
adequately maintained and includes personnel,
salarics, power, cliemicals, maintenance, rental
and other miscellancous expenses. A staffing
schedule and the associated costs were de-
veloped for the MOWD water system. Pro-
jections were also made for the other ope-
rating and maintenance cxpenses.

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 asscssments, and
grants or credits.

Funds from revenues derived from the
operations  of the Water District can be
devoted to financing developmental costs Lo
the extent that the revenues exceed annual
cash requirements for all purposes.

17



Funds may be berrowed by the Water
District for development. From the District’s
point ol view, LWUA is the primary, il not
the only, realistic source of funds. LWUA
borrows both local and foreign currencies at
varying terms and lends necded funds 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 ftacilitics being developed.

Credit availuble to  the Water District
may include funds that the national govern-
ment may advance during the carly years of
the development at little or no interest 1o
assist the local utility in building its financial
capacity. It may also be possible to obtain
outright grants from the 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 development.

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.

Based on 1976 price levels, the es-
timated cost of a4 12 mm service connection
is P366 and that of the water meter, #190.
Thus, the cost chargeable to the customer is
P434 (1976 price level).

To assist new customers in financing
service connection charges, it will be necessary
to provide working capital for a revolving
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fund. LWUA has a current policy which pro-
vides for service connection costs 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
e annual cost of connections.

Funds Required to Support
Capital Development

FFunds required to cover development
costs have been determined in the financial
study. Also included in the financial analyses
arc (1) Water District asscts and depreciation
forecasts, (2) annual depreciation expenses,
(3) revolving fund for service connections,
(4) debt service requirements, (5) annual cash
requircments, (6) revenue unit forecasts, (7)
water rates determination, (8) revenue fore-
casts, (9) feasibility of charges, (10) external
borrowing required, (11) projections of fi-
nanciol statements, (12) cash flow state-
ments, and (13) other financial statements.
Detailed data are presented in the Technical
Final Report. The following have been derived
from the financial studies.

I.  The recommended plan for t ¢
first construction phase (Phasc 1-A)
of MOWD is financially feasible.
Borrowing for that period would
be P31.08 million.

[S]

External borrowing would still be
necessary for the second construc-
tion phase (Phase 1-B).

3. Revenues are adequate for most
ycars assuming some flexibility is
taken on sctting 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-sufticieney are as follows:

1976-78 #1.00/cum
1979--81 1.90
1982--84 2.50
1985--87 3.20
1988 90 4.50

Cash Flow and Other Financial Statements

The cash flow statement (sources and
application of funds statement) provides an
indication of the adequacy of working capital.
It is generally not sufficient to cover cash
outlays with revenues in equal amounts be-
cause of the tendency of cash receipts to lag
behind the cash outlays. Also, an organization
that is expanding operations. conducting a
capital development program and generally
increasing its level of activities will need
increasing quantities of working capital.

Table T1 presents the cash flow state-
ment until 1982 for the study area. As can
be seen, a potential net decrease is expected
in 1981, However, net positive cash balance

is achicved yearly from the very start even il

“cash™ at the beginning of 1976 is only
P20.000.

The Balance Sheet and Rate of Return
are shown in Tables 12 and 13, respectively.
8. IMPLEMENTATION PLAN

Implementation Schedule

The recommended water supply improve-
ments and facilitics may be implemented in
increments or stages. The following is the
proposced schedule for implementation of the
Early Action and Phase I-A improvements:
IFinal Report Submission January 1976
LWUA/ADB Loan

Negotiation December 1975

Seleet Design Engineer  May 1976

Start Final Design July 1976
Complete Early Action
Works December 1976

Complete Final Design:
Prequalify Contractor December 1977

Open Bids March 1978

Complete Phase I A Works:
Source Development 1979
Transmission Facilitics 1979
Administration Building 1979
Distribution Mains 1981
internal Network 1981
Service Connections 1981

Cash Outflow from 1976 to 1982

Estimates of funding requirements are
important information in the implementation
of the reccommended water system improve-
ments. The projected cash outflows of MOWD
for Phase I-A design and construction (1976-
1982) are listed in the following table. This
includes local costs and foreign exchange
components.

Project Local  Foreign Exchange
Cost Cost Component!'8

Year $x10° #x10° Px10° §x10°
1976  1.222 .743 479 68.43
1977  2.617 1.798 819 117.00
1978 6.130 4.575 1.561 223.00
1979 8.262 6.299 1,963 280.43
1980  6.515 4.862 1.653 236.14
(981  3.748 2.873 875 125.00
1082 1.521 1.162 .359 51.29
Total 30.021 22312 7.709  ,,101.29

lHI)()llar costs are based on P7.00 to $1.00.
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PROJECTED SOURCES AND APPLICATION

TABLE 11

MISAMIS OCCIDENTAL WATER DISTRICT

OF FUNDS

(F x 1000)
Source of Funds 1976 1977 1978 1979 1980 1981  1982"°
Net Income (Before Interest) 358 532 497 1,739 1,577 1,555 2,974
Depreciation 26 32 81 164 283 544 634
Increase in Current Liability 5 5 31 9 76 17 d9)
Total Internal Sources 389 569 609 1,912 1,936 2,116 3,598
Long-Term Debt 1,222 2,654 6,173 8,170 6,393 4,066 2,402
Capital Contributions 25 33 113 146 182 22
Total External Sources 1,222 2,679 6,206 8,283 6,539 4,248 2,023
Total Sources 1,601 3,248 6,815 10,195 8,475 6,364 6,221
Application of Funds
Investment in Utility
Plant 1,222 2,679 6,206 8,283 6,539 4,248 2,623
Interest on Debt 110 349 204 1,640 2,215 2.564
Principal Repayment . 185 1&5
Total Capital Charges 1,222 2,789 6,555 9,187 8,179 6.648 5.372
Increase in Current Asscts 109 77 50 a1l 119 91 359
Total Application 1,331 2,866 6,605 9,598 8,298 6,739 5,731
Net Inerease (Decrease) 280 382 210 597 177 (375) 490
Cash at Beginning of
Period 20 300 682 8492 1,489 1,666 1,291
Cash at Iind of
Period 300 682 892 1,489 1,666 1,291 1.781
19
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1982 inctudes portion of Stage | Phase B.



Assets
Fixed Assets

Gross Value of Fixed Assets
Less: Accumulated Depreciation

Net Value of Fixed Asscts
Work in Process

Total Fixed Assets

Current Assets

Cash
Accounts Receivable

Less: Provision for Uncollectibles

Inventories

Total Current Assets
Total Assets

Equity & Liabilities
Equity
Government Construction

Capital Contributions
Reserves

TABLE 12
PROJECTED BALANCE SHEET
MISAMIS OCCIDENTAL WATER DISTRICT

Unappropriated Retained Earnings 337

Total Liquity

Long-Term Debt
Long-term Loans (Less Current
Maturitics

Current Liabilities
Accounts Payable
Current Maturities of Long-Term
Debt
Total Current Liabilities

Total Equity & Liabilities

(T x 1000)

1976 1977 1978 1979 1980 1981 1982

1,437 2,763 6,088 11,365 17,592 29,902 32,510
311 328 394 543 811 1,340 1,959

1,126 2,435 5,694 10,822 16,781 28,562 30,551
585 1,923 4,789 7,780 8,077 '

1,711 4,358 10,483 18,602 24,858 28,562 30,551
300 682 892 1,489 1,666 1,291 1,781
173 22 271 613 706 785 1,143

3 (2) (3) (12) (7 (8) (23)
1 27 30 108 129 142 158
471 930 1,190 2,198 2,494 2,210 3,059

2,182 5,288 11,673 20,800 27,352 30,772 33,610

549 549 549 549 549 549 549
25 58 171 317 499 720

21 48 81 155 240 428 702
732 847 1,608 1,460 612 748

907 1,354 1,535 2,483 2,566 2,088 2,719
1,222 3,876 10.049 18,219 24,427 28,308 30,525
53 58 89 98 174 191 181
185 185 185

53 58 89 98 359 376 366
2,182 5,188 11,673 20,800 27,352 30,772 33,610
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TAELE 13

FORECASTED RATE OF RETURN

ON NET FIXED ASSETS IN SERVICE

(P x 1,000,000)

I tem 1976 1977 1978 1979 1980 1981 1982
Average Net Fixed Asscts in .
Service .82 1.78 4.06 826 13.80 22.67 29.56
Net Operating Income .36 53 .49 1.72 1.55 1.51 2.90
Rate of Return (Y) 439 29.7 12,1 20.8 11.2 6.7 9.8

Sewerage/Drainage Concepts

Both Ozamiz City and Clarin do not have
central sanitary sewage collection and disposal
systems. In both communities, septic tanks
are used in the larger houses and establish-
ments. The effluents from the septic tanks
are piped to leaching pits, or overflow into
the ncarest drainage ditches. The latter prac-
tice results in grossly polluted open drains
and gives rise to offensive and unaesthetic
conditions.

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, appropriate steps should
be taken by the Water District towards the
satisfactory solution of the anticipated waste-
water problem.

The initial effort should be directed in
developing a comprchensive sewerage/drainage
feasibility study. This study must address
the issuc of whether a combined or a separate
system should be provided, and should in-
clude occanographic studics relative to marine
disposal of wastewaters into the Iligan and
Panguil Bays.

In the meantime, an inventory of existing
facilities and collection of pertinent data and
information should be conducted in pre-
paration for the sewerage/drainage feasibility
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study. These activities will include a house-
to-house survey of wastewater and toilet
facilitics 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/detailed design of
future facilities, it is imperative that water
quality and flow of the proposed spring
sources be monitored. Flow data from the
springs may be taken monthly, except during
the dry months when flow data should be
donc on a bi-monthly basis. Monitoring ac-
tivitiecs should be coordinated with LWUA
and the National Water Resources Council.
The Water District and its consultants should
update and review the monitoring program as
the goals and the nceds of study area change.

Updating the Water Supply Master Plan

After the water supply master plan has
been adopted and initially implemented, it
will be necessary to undertake a program for
continuously updating and keeping the plan
current. Plan updating should take place at
least once every 5 years, or sooner if signi-
ficant changes occur. Updating is required to
assess the eftectiveness of the current plan,
the bencfits gained, the actual costs, the
problems encountered, and to provide overall
review, refinement, and direction for the
future.



