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FOREWORD
 

The Final Report as submitted herein is a refinement of the

Interim Report and the Addendum to the Interim Report.
 

The Interim Report dated 16 June was1975 to provide for early
review by LWUA, the Water District and the Asian Development Bank tof the findiyngs and early action guidelines to upgrade the watersupply and service to the District consumers. The Interim Report
covered the first 9 Chapters and included a description of the 
(tentatively) Selected Plan. 
It did not include the Economic and
 
Financial Feasibility Studies.
 

On September )6, 1975, the Addendum to the Interim Report was

submitted. This had substantial revisions to Chaprers 4 and 6, re
flecting additional field data collected 
and written up between

June 1975 and Septe 1ber 1975, The Addendum 
 also included refinements 
to the Interim Plan and the oost minimization studies; economic and
financial feasibility analyses. Unit prices that were used in Chapters 7 and 8 of the Interim Report vary slightly from those unit
 
prices tnat were used in Chapter 9 of the Addendum. The variation
 
was caused by an abrupt increase in pipe material during the inter
vening 2-3 month period. Nevertheless, the relative rankings of theidentified Alternatives in Chapters 7 and 8 should not change, even 
if the unit prices therein were made consistent with those of the
 
Addendum.
 

The Final 'ihnicalReport is supported partly by the two
Volumes of the Methodology Manual on Water Supply Feasibility Studies 
published in August 1975. 

Field appraisals by Asian Development Bank pre'onnel were conducted in August and October 1975. Between June and November 1975
the Interim Report, the Addendum and Methodology Manuals were reviewed
by AID, LMUA, the CD1i Technical Review Committee and the MOWD. TheFinal Report reflects most of the relevant criticisms, comments and

suggestions by these parties. 

The foilowing have contributed significantly to the development
of this Final Report : 

A. Ulvi Glbey, Chief Engineer 
Gilbert S. Nicolson, Sanitary Engineer

Eugene Rumph, Hyd'ol ogist
James DeYoung, Water Supply Engineer 
James Fort, Distribution Engineer
 
John Burgh, Groundwater Engineer
Mario D. Zabat, Counterpart Chief Engineer 



Reynaldo Florendo, Sanitary Engineer

Orlando Gracia, Junior Civil Engineer
 
Delia Castafleda, Technical Writer/Eoonomist
 
Lourdes de Guzman, Technical Writer
 
Manuel Yoingco, Economist
 
Wilfredo Sevilleja, Prcfessional Engineer
 
Violeta Galicinao, MOWD General Manager 

The team work of the CDM/DCCD/LWIA project staff is to be commended 
and is certainly one of the key factors for the timely completion
 
of these studies.
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BCWD Butuan City Water District
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DCCD Design Consultation Construction and Development
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CHAPTER I FIN)IEGS AND RE1X)'11-4&DATIl1I-S 

Existing Situation 

The Misamis Occidental Water District (11WD) was formed on 
July 13, 1973 to include ori.,inally three cities and nine municipal
ities of Pisainis Occidental. With its creation, the !K)ID acquired 
the ownership and mantgament of the public water supply systems from 
the provincial gove.ninent in accordance with Presidential Decree 
No. 198. Upon advice of the Local Water Utilities Administration, 
however t the Provincial Board reduced the 14OW membership to two 
cities and four iminicipaiitic:s. This number was further reduced 
when -two municipalities withdrew their membership. On July 17, 1974, 
the provincial board passed Resolution 14o. 120 finally naming 
Ozamiz City, Oroquieta City, Clarin and Calamba as official MOWD 
members. The '.1U11D has :-iven priority to Ozamiz and Clarin in the 
water supply feasibility studies. 

The study area (4,245 ha) which covers Ozaniiz and Clarin is 
located 3 m above mean sea level. Based on the 1970 Population 
Census, the combined population of the two areas was about 82,400, 
with 64,600 in Ozatniz and 17,800 in Clarin. About 61,000 comprised 
the study area population in 1970, of which 23 per cent in Ozamiz 
were actually served by the M,1OWD. 

Ozamiz and Clarin are primarily dependent on agriculture. Eighty
 
three per cent (83-:) of the cultivated area in Uzamiz is used for crop 
production. Major crops are rice, corn, coconut, bananas and fruits.
 
Besides devele ,ing into a trade center in the northern Mindanao region, 
Ozamiz is a potential mjor touzist spot. The citr has a number of 
historical places and scenic attractionso
 

The Ozamiz City water system was constructed in 1941. (Clarin 
has no public watir system.) At present, Ozamiz has two sources of 
supply, namely, Talibaksan Spring and Cocok Spring. The Catadman 
well, which was drilled in 1967, was taken out of service in 1971 
and its pump was transferred to Cocok Spring. Transmission faci
lities include two main pipelines extending from the two sources 
to the distribution system. Water from both sources is disinfected 
by injecting chlorine gas directly into the transmission lines. The
 
distribution system consists of 12.8 km of pipes. 

The basic water system is more than 25 years old. The total
 
supply from the two sources is insufficient to meet present demands.
 
Water is rationed overnight to conserve water in the storage tank. 
The Talibaksan transmission line has insufficient capacity to supply
 
the demand at adequate system pressure;. Chlorination equipment cannot
 
be adjusted to regulate chlorine dosage, Low system pressures reduce 
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the fire-fighting potential of the water system and increase the 
possibility of contamination from polluted drainage waters. Leakage
and wastage represent about one-half of water production. Accounte
for-water it, about 37 per cent of current production. Deupite these
operational deficiencies the ?IO'I) col cots suf'icient revenues to co
ver operating oxpenses;. This has been achieved through management
emphasis on metering consumption a,,d eliminating illeFal and nor 
paying concessionaires. 

Ilydrogeologic studies show the 4i on narrowthat IiW6D s lo(cwtel a 
coastal plain at the foot of a volcanic peak, Iounit Dlalindangr, which 
is prolific ir. largte spring.Ts. The mea.nir d and. estimated flows fromthese major sprirz:s appear to he sufficient to supply the entire 
Ozamiz City-Clarin port:ion of' .41)until about the yearu 20"O,, The
Spring water apjpears to be of .,;ood quality., lowever t the coustal 
area duos not apuear f'ztvorable for d evolopment of suifficient tround
water supply from wells for I,',W;JJ repiireroent. 

PrOj c .ions 

The study area population is pircjectd0to incr'ease from 60,710
in 1970 to 154,000 in the yoar 2000. Serve-d population will increase 
from 14,100 in 1970 to 53,000 in 1990 and 93,000 by the year 2000. 

Pro iectionn show thA th-e total Iu,.r capita aven'agc daily water 
supl)ly roquirements will. increase from th: 1975 ll of194 Ipcd to
210 ipcd in the year 2000. The domestc portion of the total per
oapita water requirement will increase roin 65 'lpc'i in 1975 to about 
150 Ipol in :00(). Averag;e daily demand is -Xpocted to go up from
3,400 cunid in 1975 to 19t5)O ,"'I' in the year 2000p a six-fold in
croace. 

'T'echnical "indi n-s 

Several alternatives have been analyzed relative to source
development, transmission routes, ctorage siting and extent of 
distribution facilities. The least-cost ar d recommenmled scheme 
consists of: 

(1) improvements to the exioting Talibaksan Spving f'acil ities; 

(2) development of Cocok, Regina, Bitoon and Dalin,,7p Springs; 

(3) reinforcement and expansion of the transmisoion and dis
tribution facilities, including pipelines, valves, hydrau
lic (pressure) control chambers, chlorination stations and 
storage,, facililies; 

http:spring.Ts


(4) 	 expansion of the dic.t.ributiol ;-tem -ind inotallation of 
now metered scrvice connectinp;,. 

The co;A estimate for the early actjion pro:,ram:i ir about t"63,o.o,0Oof which 844,000 would he in foreign exYh., The iosta] project coutof all iprovements up to tha year 2000 on hly 	1976 riues),excluding; early action prorram, ii abontii.- million, TableI-.] is a project cost breakdown by sL ,- The .aI-ed Pha-e 1-A .-oat art
liuted in ' .ble 1-2. Annual operabin g and mintanan, .... .. re esti
mated to increase from P223,000 in 1974 to r727,000 in 1980 and 
P946,00 in 1990. 

TABLE 1-I 

COST BEAK)OWN (1 

Stage ~t ag, e 
I-A I-B 

x I 

1-0 IL-A 

Const rotion 
Period 1977-82 1989?-86 1986-90 1984-95 

S)ource Development 

Tranamision 

Distribution A 
Storqge Tanku 

Administration 

Bui] din 

Internal Network 


Service Connection 


Total Construction
 
Cost 


Total ro aot 
Cost 

Fo ro ien Ixchanf'e 
S x 103 

J/
 

2,192 

7,675 6.,656 5,874 

2,481 1,498 2,081. 4,785 

634 

2,418 2,418 1,930 10946 
832 869 905 118.34 

16,232 4,785 7,7.52 :15,14.3 

23,006 6,52? 1.,-091 ;1,401 

774 180 416 773 

-' Tental.ivet schedule indiAte; I)wcr AIA 1it,'tp 
dev.elop-d in 1984-86. 

Sseqgag. 
I-B Total
 

1992-20 

14- 2,896 

3,574 22.779 

2,073 122918 

634
 

2,196 10,908
 

1,569 6,(099 

:12,412 56,144
 

17,464 78,984 

548 	 2,691 

, t)t.. 
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0O3T SUKA.TROP CONSTRUCTON 
SA*TE I PHASE A (IM-&.8)

(CSCALm FROMJU 1976 ?CZS) 
r z 1000 er S z 1000 

Item Cositruotion Coast-jotion 
Period cost (P . 

Costruction 
Cot (P.) 

Cnstruion 
cost (F) 

Construction 
11C11 cost (,) C(s) 

Contruction 
t ) C(S) 

Construction 
cost (PL_ 

T. .& Construotio 
cost (P) 

Totul 
Z.I 

-

-: 

Source Development 
Comok an Regia.3prings 
?alibak-n Spring 
Bltoon Spring 

?ransaesion LinesCoook to Ozmis City 
?alibakman Spring

itoomn Spring 
Storsee Tank to Clarin 

Storagr Tank to Ozmis 
CityStorap Tank 

Distribution I'a ns; 

Internal Network 

Service Connotions 

&AdinstrationBmildi 

Moter Repair Facilities 

Laboratory Equipment 

1977-78 
1978-79 
1979-80 

1977-78 
1978-79
1979-80 
L978-79 

1980-81
1978-79 

1978-82 

1978.82 

1978-82 

1M7-78 

1977-78 

1977-78 

905 

764 

170 

94 

91 

62 

25 

11 

11 

1,010 
20 

853 
931 

698 

581 

243 

378 

130 

190 

105 

101 

69 

?8 

35 

25 

8 

i0 

4 

13 

_U 

24 
379 

1,044
671 
781 

61 

543 

B47 

291 

-9 

3925 
28 

18 

23 

8 

-

427 

752 

2 1 6 

609 

950 

326 

28 

a) 
811,232 

20 

26 

9 

2 075 

671 

1,047 

360 

-

22 

29 

10 

367 

572 

198 

12 

16 

6-

1,915 
44 

80. 

1,617 

1,423 
2,479 

4 31 

2,433 

3,794 

1,305 

360 

199 

131 

53 

53 
53 
70 

80 

104 

37 

24 

CSub-tootl 
Continencie 

Contructi n Cost 

Zhginoerine, Adainstration, Lealm 
Services and Interestdring 

2, C.4 

2,328 

109 
L 

125 

5,240 
. 

5,975 

204 
a 

234 
. 

5,231
61 

5,9W 

141 
10_8 

15 

5,220 
_6M 

5,87 

164 
_.j
185 

4,453 
1527 

4,980 

150 
_U9J2,6 
169 

1,137 

1,231 

34 

37 

23,305 

26,901 

&9 
2 

908 

Total 2,919 152 7,497 284 7,412 184 T,350 225 6,259 206 1,551 45 33,018 2105 



Economic and Financial Analyses
 

The economic feasibility studies show that the quantifiable 
economic benefits resultirg from an improved, upgraded and expanded
water supply system exceed -the economic costs associated in the 
development and operation of such systm. Among the quantifiable
benefits consiiared are the increase in land value, health, personal
satisfaction, employment generation (short-term and long-term), and 
reduction in fiie damages and insurance rates. The unquantifiable 
benefits are the project's multiplier effect on economic growth,
aesthetics and social uplift,, Economic costs took into account 
capital expenditure costs, annual operating costs, depreciation 
expense and certain economic adjustments associated with foreign
exchange comxor, ent and unskilled lab or* 

The calculated benefit-cost ratio for Ozamiz and Clarin is 
1.16:1. The project, therefore, is economically feasible. It 
should be notcd, howaver, that the actual benefits will be greater
than what the ratio represents because the non-quantifiable benefits 
are not included in the economic. analysis. 

The financial feasibility studies establish a detailed set of
 
guidelines that the waLer district i anagealent may in makin&
use 

crucial decisions during the next few years. The financial plan

indicates the 'rrnner and the time funds will be used operate
to 
and maintain the system, implement the program, establish reserve 
funds and retire the indebtedness. Capital funds for the recom
mended plan will be acquired by borrowilg from international lending 
agencies and LWJA. 

Water rates have been established on the basis that the system
will be financially self-supporting. The rates that have been 
developed appear to be within the "ability to pay" of the average
householder in the Mioamis Occidental Water District. The proposed 
average water rates are: 

1976 - 1978 P1.00/cure 

1979 - 1981 P1.90/cum 

1982 - 1984 P2,50/oum 

1985 - 1987 ?3o20/oum 

1988 - 1990 '450/oum 

In terms of constant 1975 pesos the average rates listed above do not 
exceed ?l.20/cum from 1979 to 1990. 

1- 5 



CIAPTEIi II ThNhC)DUCTION 

A. 	 SCOPE OF WO iK 

This feasibility study has been unde-taken by Camp Dresser

and MoKee International Inc. for the Local 
 Water Utilities Adminis
tration (LWZA) as part of its effort to develop basic water supply

plans for ten provincial urban areas of -he Philippines. It con
tains teohnical, 
 economic and financia] studieo for the improvement

of th- water system in the Ozamiz-Clarin portion of the Misamis Oci
dental Water Disrict.
 

The 	 feasibility studies have been financed from proceeds of a

loan to the Government of the Republic of the Philippines from the

United States of America throug-h the Agency for International Develop
ment. The duration of the studies is 19 months from 9 December 1974,
the starting date of tha LWMt-CDM contract. The project staff consisted 
of six US engineers and 35 Filipino personnel. Some assistance was also
provided by the personnel of respective water districts during the course 
of the studieso 

The 	 project oonsisrts of four parts: 

1o 	 Preparing water supply master plans and feasibility studies 
for 	ten urban (provincial) areas of the Philippines, initially:

Cebu, Zamboangag Butuan, Ozamiz, and Iaet; 

2o Developing a methodology of conducting these studies through
training seminars for LWUA engineers (a Methodology Manual
 
for Water Supply Feasibility Studies has been printed for
 
this purpose);
 

3. 	 Applying the training methodology by employing LWUA trainees 
in the preparation of m:a!-ter plans and feasibility studies 
for the Second Five Citiesl namely: Tarlac, Cabanatuan, San

Fernando-La Union, Lucena and Lipa; and 

4. 	 Assisting LWJA in long-range planning by developing selection 
criteria, applying these criteria to 100 oities/.uicipalitios
and conducting pre-feasibility studies on 20-60 of the 100
 
oit ies/municipal ities.
 

Training is an important elemeitt of the project - training
counterpart LWUA and local consulting engineering (DCCD Engineering
Corporation) personnel in the conduct of suoh studies* 

I1-i 



B. MISAMIS OCCIDENTAL WATER DISTRICT 

The ,ibudy area is located in the Province of Misamis Occidental 
in the northwestern p*rt of the Island of Mindanao, Republic -f the
 
Philippines (Figure II-I). The study area oovers the Ozamis City -
Clarin portion of the Misamis Occidental Water Distriot.
 

C. LOCAL WATER UTILITI& ADMINISTRATION
 

The Local Water Utilities Administratior,was established by 
Presidential Decree No. 198 issued on May 25, 1973. The decree
 
seeks to establisk, operate, maintain w.u develop reliable, adequate
and economically viable wunioipal water supply and wastewater disposal 
systems. IMUA potentially covers urban areas throughout the country, 
except Metropolitan Manila whiok is served by the Metropolitan Water
works and Sewerage System (MWSS). 

In recognition of the vital role of water supply in national
development, LWUA was organized on September 18, 1973 undea the 
National Economio Development Authority, the highest economic plan.
aing body of the country* When Presidential Decree No, 768 was 
issued on August 15, 1975, LMUA was placed directly under the Office 
of the President. This new decree amends other salient provisions
of Presidential Decree No* 198, On Deoember 119 1975, INUA was 
transferred from the Office of the President to tie Department of 
Public Works, Transportation and Communiation by virtue ci Letter 
of Implementation No. 31. 

One of the LWUA's primary activities is to enoourage the forma..
 
tion of independent# locally controlled public water aistriots im 
provincial urban areas* This is a step designed to ensure safe and 
sufficient potable water supply by the district and its operation 
on a businesslike basis.
 

Primarily, LWUA renders assistance to local water districts 
in financial, training and technical matters. It also establishes 
standards for water quality e service, operations, management
and administration including accounting practiceso In additions 
it prescribes activities necessary to enzure conformance with such 
standards. 
Organizational ,Set-U1 

At present LWUA is directed by a three-man Board of Trustees 
through a General Manager. The Board formulates poliaies on all
 
the business affairs of LWUA aiid the General ManaCer is responsible 
for the implementation of such policies. Under Presidential Decree 
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No. 768, the Trustees are to be appointed by the President of the 
Philippinee, for an individual term of five years.
 

To oarry out its functions# LWUA maintains five operating
 
divisions, each headed by a director.
 

The LoanE and Program Divicion administers LWUA's revolving 
fund and relonding protgram. It develops loan application criteria 
and covenants and processes loan applications of duly constituted 
local water districts. It also negotiates domestic and international 
loans* 

The Techlical Servioes Division provides technical assietanoe
 
to water districts and develops design, construction and operational
 
standards.
 

The Regulatory Division monitors the performance and operations 
of water districts. It also processes and administers LWUA's oerti
fication program for water districts. 

The Mani4ement and Training Division conducts seminars among 
the board of directors of water districts, their general managers
 
and other key personnel and technicians. Such seminars aim to 
strengthen the institutional structure of water districts.
 

F:.nally, the Administrative Division provides the necessary
 
staff support to LWII in terms of personnel recruitment, records
 
management, general services and related functions.
 

Only duly organized water districts which have been issued a 
Conditional Certificate of Conformance can avail themselves of finan
cial assistance from LWUA 

Fundinjr. 

Under Presidential Decree No* 768, LWUA's ftmding and borrow
ing capacity was increased significantly. From an original revolving 
fund of P20 million, the authorized loans from local sources were 
increased from P500 million to ?1 billion; loans from foreign sources 
were increased from $100 million to 8500 million. 

Accomplishments
 

As of October 1975, LWUA had issued Conditional Certificates 
of Conformance (CCC) to 19 out of 27 water districts with resolu
tions of organization officially filed with LWUA. A CCC is issued 
to a water district once it has taken significant steps towards the
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improvement of the public water supply according to certain criteria
 
prescribed by LWUA.
 

LWUA has planned the following projects for early implemnint
ation:
 

1. 	The design and construction of improved waterworks
 
systems in tho cities of faoolod, San Pablol Cagayvn

de Oro, Davao and Tacloban;
 

2o 	 The feasibility study, design and construction of
 
waterworks systems in Marawi City and Batangas City;
 

3. 	 The water resources evaluation study for Baruio City; 

4o 
 The water supply feasibility studies of 10 provincial
 
areas, which includes this report; and
 

5. 	 The water supply pre-feasibility studies of 100 cities 
throughout the country* 

As part of its training program, LWU& has conducted seminars
 among key personnel of water districts. 
 It has also developed the

concept for long-range planning survey interimand demenstration 
program. fuch plan is aimed at setting up a banke.ata for water
needs and subsequently, undertaking immediate high-impact improve
ments on existing waterworks systems throughout the country. 

D. HISTORICAL BACKGROUND 
MISAMIS OCCIDENTAL WATER DISTRICT 

The 	 Misamis Occidental Water District (MOW])) was 	 formed onJuly 13, 1973 but its jurisdiction war finally defined July 17,on1974. MOWD was established 1y Resoi'tion No. 1G5-A of the Provin
cial Board of Misaeis Occidental. Under this resolution, ownership
and 	management of the public water would besydtemb transferred fromthe 	Provincial Government to the MOWD in accordance with Presidential 
Decree Noe 198. 

The 	 jurisdiction of the MOWD originally included three citiesand 	nine municipalities of Misamis Oooidental. LWLA, however, noted
that too large an area for a single water district might createproblems in management and administration, not conducive to an
efficient and economical operation. LWUA further cited provisions
in Presidential Decree No. 198 that a municipality of at least 30,000

people could organize a water district and that municipalities where
population centers are closely situated may be covered 1y one 	 district. 
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On October 15, 1973, Ozamiz City created its own water district.
 
[JWUA, however, remarked that such district was unnecessary since the
 
Ozamiz water system formerly owned by the provincial government had
 
already been turned over tc the MOWD. if the city would proceed with 
its plan, LWUA indicated that it might require a merger between the 
MOWD) and the Ozamiz City Water District. 

The Provincial Board eventually passed Resolution No. 154 on
 
December 10, 1973 reducing the MOWD membership to two cities and
 
four municipalities. These were: Ozamiz City, Oroquieta City,
 
Clarin which did not have a water system, Calamba, Jimenez and Lopez
 
Jaena. The membership was further reduced when Jimenez and Lopez 
Jaena withdrew from the MOW) in protest over what they claimed exces
sive water rate increafies by thr. Dz.,,j.ct. 

On July 17, 1974, the Provincial Board approved Resolution 
No* ].20 finally naming Ozamiz City, Oroquieta City, Clarin and
 
Calamba as official MOWD) members. In separate resolutions, their 
local governments concurred with the organization of the MOWD. The 
MOWD has given priority to Ozamiz and Clarin in the water supply
 
feasibility studies.
 

Resolution No. 120 was officially filed with LWIUA on August 2, 
1974. On August 26, 1974, LWUA awarded the Conditional Certificate 
of Conformance to MOWD in recognition of its efforts and commitment 
to improve the public water service. The CCC entitles the MOWD to 
all rights and privileges authorized under Presidential Decree
 

No. 198.
 

Function and Operation
 

The MOW]) is a government corporation with proprietary functions 
and is politically independent from the local government. As cons
tituted, the water district is subject to the provisions of Pres
idential Decree No. 198 and the rules and regulations of LWUA. The 
MOW]) can promulgate its own operational laws through a five-member 
board of directors appointed by the provincial governor. The district
 
can only be dissolved through the act of this board.
 

The MOWD was established for the purposes of acquiringt install
ing, improving, maintaining and operating the water supply and dis
tribution facilities as well as the wastewater collection, treatment 
and disposal facilities. To realize these objectives, financial and 
technical assistance may be granted to the Water District through LWUA. 
Presidential Decree No. 198 provides that the Water District shall
 
operate on a financially self-sufficient basis. 

http:Dz.,,j.ct


The estimated income of MOWD for fiscal year 1974-75, including
that of Oroquieta City and Calamba, totalled to P487lO0. Of this
 
amount, about 62 per cent was shared by Ozamiz City. 

The MOWD maintains 23 regular employees. Administrative expen
ditures represented 43.5 per cent of the 1974-75 budget. Expenditures
for maintenance and operation of the water system accounted for the 
remaining 56.5 per cent. 
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CHAPTER III DESCRIPTION OF THE, STUDY AREA 

A. PHYSICAL DEZCRIPTIOiN 

Location and Extent 

The province of Misamis Occidental (land area: 1,939 sqkm) is
 
located on the northwestern part of the Island of Mindanaot Republic
 
of the Philippines. It is separated from its twin province, Misamis
 
Oriental, on the east by Iligan Bay. The other boundaries of the
 
province are: Zamboanga del Sur and Zamboanga del Norte on the west;
 
Mindanao Sea on the north; Panguil Bay and Zamboanga del Sur on the
 
south.
 

The study areal (Figure IIl-1), approximately 4,245 ha, is situa
ted southwest of Misamis Occidental. It includes portions of Ozamiz 
City and the municipality of Clarin, two of the four areas comprising 
the Misamis Occidental Water District. Ozamiz City is one of three 
cities of the province. Ciarin is located about 6 km north of Ozamiz. 

2 
The study area is divided into the present service area (165 

ha) and the projected study area 3 through the year 2(00. The present
 
service area covers the Poblacion4 of Ozamiz and the surrounding
 

1The study area encompasses 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 develop
ment or zoning plans, physical limits and public facility projects 
in the reCion. 

2The service area represents sectionaof the study area, which 

are currently served or intended to be served by the municipal water 
system. The served population projections in Chatpter VI relate to
 
the service area. 

The MOWD present service area is aggregately called core city. 
This includes the poblacion ahd the urbanized communities (barrios) 
clustered around the poblacion. Areas currently served by a muni
cipal water system are, in general, located within the core city. 

3 Refer to Chapter V'T. 

4 The 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), public 
market, schools, churches, commercial and residential blocks. 
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barrios 5 of uaybay Triumpo, Baybay Sta. Cruz, Baybay San Roque, Labo 
and Tinago. At present, Clarin is not served by a Public water system.
 

Misamis Occidental has a largely hilly and rolling terrain, with
 
a coastal plain on the east and a mountainous belt on the west. The

study area lies in the narrow coastal plain along Panguil Bay aiid
 
Iligan Bay, at an elevation of 3 m above mean sea level. It 
 is loca
ted at the foot of a volcanic peak, Mount Malindang.
 

The two largest rivers in the study area are Clarin and Labo, both
originating from the west and emptying eastward into Iligan Bay. These 
rivers have several tributaries. The other streams draining the study
area are Tudela River, Malaubang River and Tinago Creek. Tudela River 
traverses part of Clarin and winds northward into Iligan Bay. Mala
ubang River and Tinago Creek flow southeastward into Panguil Bay
 , 

Prolific springs abound in the Mount Maliry'ang area. The most
 
important of these spr-ings are Bitoon, Dalingap and Talibaksan, which
 
is an existing water supply source. Among the coastal springs found
in the water district are Regina and Cocok, another existing supply 
sources 

GeoloLE 

The exposed geologic section in the study is of Pliooenearea
and Ciaternary .Age. It consists of andesitic volcanic rocks to the 

st and marine and terrestial coastal plain sediments to the east. 

Soils
 

There arc three types of soil in the study area: Bantog clay,
Jasaan clay loam and hydrosol. The Bantog clay overlaysi the coastal 
areas of Ozamiz and Clarin. This dark reddish brown soil has developed
from reccat alluvial deposits. It is considered very productive to
rice and is planted as well to coconut, peanuts and other crops. 

Jasaan clay loam which is found in Ozamiz originated from igneous
rocks, mostly basalt and andesite. Its surface soil is reddish brown,
slightly sticky and granular in structure. It is planted mostly to 
coconut, carn and rice. 

Hydrosol, a poor agricultural soil, is found in the waterlogged
and marshy areas along the coast of the study area. Mangrove and 
nipa palms grow well in this type of soil.
 

5A barrio is a political division of a city or municipality.
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Climate 

The Philippines has four climatic types (Figure III-2) based or 
rainfall. The climate that prevails in the province and the study 
area is the fourth type characterized by the absence of a pronounced 
rainy season and a dry season. The average monthly rainfall varies 
from 159 mm in April to a maximum of 686 mm in November. Based on
 
a 20-year record from 1951 to 1970, the average annual rainfall wan
 
4,372 mm. Normal mean temperature over the same period varied from
 
26.9 0 C in January to 28e50C in April. Humidity, averaging about 83 
per cent, was highest from June to January, The climatological data 
are listed in Table III-.
 

T'BLE 111-1 

CLIMAIOLOGICAL DATA 

Normal Normal Mean Normal Normal
 
Rainfall Temperature Relative Number of
 

(am) (00) Humidity Rairy Days
1251-1970 1251-1970 () _ 12 

January 421.2 26.9 84 10
 

February 201.8 27.1 83 8
 

March 243.6 27.1 81 7
 

April 158.9 28.5 79 12
 

May 250.8 28.4 82 14
 

June 388.8 28,o 84 14
 

July 316.6 27.6 84 13
 

August 334.3 27.7 84 12
 

September 336.1 27.7 84 12
 

October 417.8 27.7 84 12
 

November 685.8 27.6 85 12
 
December 616a1 27.2 85 10
 

Annual 4,372.0 136
 

Average 27.2 83
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B. POPULATION 6 

According to the 1970 Census on Population and Hoiwing,

Misamis Occidental had a population of 319,855 with an arinual
 
growth rate of 2.51 per cent and a density of 165 parsons per
 
square kilometer. The 1970 population represented a 29 per cent 
increase over the 1960 population. Ozamiz and Clarin had a 
combined popnlation of 82,400 in 1970. 

The study area population in 1970 was 60,710. The annual
 
growth rate between 1960 and 1970 was 3.3 per cent; population

density was 16.6 persons per hectare. Study area population

estimates through ihe year 2000 are listed in Chapter VI.
 

Population Characteristics
 

In both Ozamiz and Clarin, the females outnumbered the males 
by 2 per cent in 1970. The population was relatively young, with 
67 per cent below 25 years old. 

The 1970 Census indicated that 79 per cent of those 6 years
and above (numbering 66,022) were considered literate. Of the 
population 25 years and above, more than 50 per cent attended 
elementary school; 18 per cent, high school; and 18 per cent,
college. (Educational facilities available in the study area 
are: 60 public schools which include 49 elementary, nine high

schools, one vocational and one trade schools; and four private

institutions.) 

TWenty-six per cent of the population in 1970 comprised
the labor force in Ozamiz and Clarin. About 35 per cent of this
 
workforce were engaged in agriculture; 26 per cent in services;

10 per cent in manufacturing; and 10 per cent in commerceo The
 
remaining 19 per cent were employed in construction, public
 
utilities and minor industries.
 

C. LIVING CONDITIONS7 

The standard of living in the study area may be measured 
by physical indicators like dwelling units, household facilities
 
and utilities. 

6Aoof 1970, the Philippines (area: 300,000 sqkm) had a 
population of 36.7 million with a growth rate of 3 per cent per 
year, density of 122/sqkm and a median age of 17.4 years. As 
such, the country ranked seventh and sixteenth in population in 
Asia and in the world, respectively. 

7 Source: National Census and Statistics Office. 
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In 1970, there were 13,240 dwelling units in Ozamiz and Clarin,
 
90 per cent of which were of the single-type. The remaining 10 per 
cent consisted of duplex, apartment/accesoria (low-class apartment),

barong-barong (makeshift houses), conmercial and industrial establish
ments.
 

Approximately 72 per cent of the total 13,027 households depend
ed on groundwater for water supply. Twenty-seven per cent, all in
 
Ozamiz, claimed to have been served piped water (Clarin has no piped 
water system). Only 1 per cent used surface water sources, including 
rainwater. (Technical details of the existing water supply follow in
 
Chapter IV.) 

Nineteen per cent of the 1970 households utilized the flush/
 
water-sealed type toilet. About 29 per cent used the closed pit
 
type and 17.7 per cent, open pit. Households without toilet faci
lities included 29 per cent.
 

Kerosene, the most common lighting source, was used by three
fourths of the total households in 1970; electricity was used by
 
less than 25 per cent. Wood as cooking fuel was used by 80 per cent
 
of the households. The rest depended on liquefied petroleum gas,
 
charcoal and electricity for fuel.
 

Health. Water-borne diseases occur particularly in the more 
densely populated sections of the study area. The lack of safe wa
ter supply, sanitary and sewerage facilities contributed to the 
occurrence of diseases such as cholera, gastro-onteritis and dysentery.
Table 111-2 shows the number of cases and deaths due to water-borne 
diseases in Ozamiz. 

The health needs of the study area are served by one emergency
 

hospital in Ozamiz and several barrio health centers.
 

TABLE 111-2 

REPORTED CASES AND DEATHS 
DUE TO WATER-BORNE DISEASES (1973) 

OZAMIZ CITY 

Cases Deaths
 
Diseases Number Rate9 Number Rate9
 

Cholera El Tor 3 4.1 3 4o1
 

Typhoid and Paratyphoid 3 4.1 3 4.1 

Gastro-enterit is 66.8 917 42 57.7 
Dysentery 19 26.1 1 1.4 

8 Source: Disease Intelligence Center, Department of Health. 
9 Per 100,000 population. 
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D. ECONOMY 

National Economy 

Since the declaration of martial law in 1972, the Philippine 
economic structure has been undergoing various reforms. Concrete 
results were achieved in 1973 when all economic indicators of the 
country reached unprecedented levels. 

In 1974, however, inflationary and reoessionary developments 
and domestic food shortages disturbed the improving economy. As 
a result, the growth rate of the gross national product (GNP) 
declined from 9.9 per cent in 1973 to 5.9 per cent in 1974. How
ever, the country managed to realize a modest balance of payments 
(BOP) amounting to $90 million despite the price decreases of some 
main export products, notably copper and wood products. In addi
tion, the international reserves stood at a comfortable level of 
$1.16 billion at the end of the year.
 

Traditionally, the country has been heavily dependent on 
agriculture. Statistics for 1974 showed that agriculture, forestry 
and fishing accounted for 29.2 per cent of the GNP. The services 
sector contributed a share of 17.2 per cent for the same year. The 
construction industry posted the highest growth rate, 18.5 per cent. 

Study Area Economy 

Income Profile1 0 . In 1971, the Province of Misamis Occidental 
was estimated to include 53,900 families, 14 per cent classified as 
urban and 86 per cent, rural. Their combined annual income amount
ed to P119.252 million, with an average of P2,212. This was lower 
than the country's average family income of P3,740. About 46 per 
cent of the total families comprised the low-income group (with 
annual earnings ranging from less than P500 to P3,000). The middle 
income (P3,000-P6,o00) level included 26 per cent; the remaining 
28 per cent received annual income of P6,000 and above. 

Ariculture. Like the rest of the country, Ozamiz and Clarin 
are primarily dependent on agriculture. Eighty-three per cent of 
the cultivated area of Ozamiz is used for crop production. The 
major crops are rice, corn, coconut, bananas and other fruits. 

The principal fishing ground for Ozamiz as well as the province 
is Iligan Bay. It provides different kinds of fish and minor sea 

1 0 Source: National Census and Statistics Office. 
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Lnroducts as shrimps, crabs and sea shells. Panguil Bay also 
provides a significant supply of fish resources to the study 
area. Tiger shrimps are found particularly in this bay. 

Forests comprise 11 per cent of Ozamiz City. They abound 
in timber and minor forest products as firewood, rattan, alma
ciga resin and nipa shingles. 

Ozamiz may be considered self-sufficient in poultry and
 
livestock requirements. In addition to commercial piggeries
 
and livestock farms, backyard raising is also a common activity.
 

Commerce and Industry. There are about 400 business estab
lishments in Ozamiz City, mostly located in the poblacion. 
Industry is limited to cottage industries, among which are black
smithing, ceramics, charcoal making and weaving. 

Transportation and Communication. Travel by land, sea and 
air is available in the study area. The development of trans
portation system has been associated with Ozamiz being the trade 
center in northern Mindanao. 

Communication facilities include one weekly newspaper, three 
radio stations, three telephone services and nine telecotmmnication 
services. 

Tourism. Ozamiz is a potential toutrist area. Among the 
historical places and resorts most visited in the city are: 
Fort Santiago, Bucagan Hill, Catadman Beach, Regina Resort and 
Nazareno Dam which was built in 1780 for irrigation. 
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CHAPPER IV EXISTING WATER SUPPLY FACILITIES 

A. GENERAL 

Based on studies of the cities of Cebu, Zamboanga t Ozamiz and 
Butuan and the municipality of Daet, the following problems have 
been found common to their water supply systems in varying degrees: 
water shortage; system age; water unaccountability; inadequate dis
infection; and unreliable service.
 

The existing waterworks facilities generally require repair
 
and renovation. Field tests show that most distribution systems 
have small pipes with inadequate carrying capacity, resulting in 
low pressures and marginal fire-fighting capabilities. Operational 
personnel are mostly untrained and inadequately compensated. Wide
spread wastage of water is evident through leakage from old, corroded 
GS services and careless use by the average householder. 

The water shortage affects the system pressures, fire-fighting 
potential, and consumption patterns. Because water must be rationed t 
pressures fluctuate and often become negative. The negative pressures
 
increase the possibility of contaminated water entering the distribut
ion system. Many water district customers get water only during
 
night-time hours. Such service strains any goodwill developed bet
ween consumers and the water district. Unserved households are, in 
the best of circumstances, sub--users obtaining their water from
 
dwellings connected to the distribution system. These unserved
 
households pay water vendors rates much greater than water district 
rates.
 

In a typical provincial urban area, the studies on water 
accountability indicate that (1) leakage and waste are roughly 
one-half of the water production; (2) accounted-for-water or 
billed water is about one-third of water production, and (3) the
 
remaining one-sixth consists of unauthorized (illegal) use, meter 
under-registration and underestimated flat rate. Unaccounted-for
water is due mostly to leakage and unmetered connections. House 
connections without meters or with non-functioning meters are 
billed witk flat-rate accounts - a situation which enoourages the 
wasting of water. There has been no prior leakage survey conduoted 
in any of the water districts, except during this study. Water 
accountability for the first five study areas is presented in 
Figure IV-l. 

Often, delivered water is unsafe bacteriologically because 
of inadequate chlorination faoilities. The water supply system 
generally includes opportunities for cross-connections with polluted 
water from drains/sewers.
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Because of good management the MOWD revenues are sufficient
 
to cover oerating expenses. The MOWD water rates discourage 
extravagant use. Management emphasis on enforcing penalties has 
reduced non-payment of bills and illegal connections*
 

B. WATEIRORKS FACILITIES 

History of the Water System 

The Ozamiz City waterworks systeia, initially owned and operatel
by the provincial government of Misamis Occidentalq was constructed 
in 1941. At that time, the system included a groundwater spring
bource, a storage tank, a hypochlorinator, transmission and dis
tribution piping. In later years, minor improvements were made to 
the main supply intake and transmission piping. Small additions 
were also made to the distribution piping grid. In 1973, owner-. 
ship anO manaement oc the system were transferred to the Misamis 
Occidental Water District (MOWD), 

A schematic diagram of the existing Ozamiz water system is
 
shown in Figture IV-2.
 

Water Supply (Source) Facilities 

At present, the MOWD has two water supply sources p namely:
 
the Talibaksan Spring and the Cocok Spring. (Source facilities
 
are shown in Figure IV-3.) The Talibaksan facilities consist of
 
a spring outlet box with a 150 mm CCI and a 150 mm AC pipes and 
a single open top ztorage tank. Spring flow at this source is 
measured at 3,100 cimd,
 

The Catadman well, which was drilled in 1967, was taken out 
of service in 1971 and its pump was transferred to Cocok Spring. 
Its open casing was still flowing as of February 1975. The Cocok 
facility consists of a vertical turbine pump mounted on a casing
 
on top of the spring sourcee Pump output and spring flow measure
ments were found to be 300 cumd at 11 m discharge pressure and 
39100 curd, respectively. In 1971 Cocok Spring was connected to 
the distribution system through a transmission line from the 
spring pump station, Talibaksan Spring and Cocok pump station 
produce 3,400 cumd which serves an estimated 17,500 populations
 

Water Transmission Lines 

The water transmission lines of the Ozamiz waterworks consist 
of two main trunk pipelines: one from Talibaksan Spring and the
 
other from Cocok Spring, Water from Talibaksan Spring flows by 
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gravity through two parallel lines, each 150 mm in diameter and 
2.8 km long. At this point, they converge into a single 150 mm
 
diameter CCI line that leads to the storage tank. 
Water from 
the tank flows by gravity through a 200 mm diameter CCI line
 
that extends 6.7 kmn to the point where i. 
 enters the poblacion

distribution grid. Water delivered to the city was measured at 
3,000 cumd. This main trunk was observed to be in good condition, 
with no significant leakage. The second transmission system 
conveys water from Cocok Spring through a 150 rim diameter AC pipe.
This line connects the pump at the spring with the nearest extre
mity of the poblacion distribution network, a distance of 2.5 km
 
to the northeast.
 

Water Trea ment Facilities 

Water is chlorinated at the two sources. Chlorine gas is
 
injected directly, without re.gulation, into the main transmission
 
line of Talibaksan and into the Coook discharge line.
 

Distribution Sys teM
 

The oity's distribution system was first constructed in 1941 
when the transmission line from Talibakpan Spring was connected 
to a network of 100 mm and 150 mm CCI pipes in the poblacion area. 
The system has been expanded during several construction periods 
in the 1950's, 1960's and 1970's. 

The schematic plan of the distribution system its shown in 
Figure IV-4. In the schematic plan, nodes represent the junction
points of pipelines whioh, in turn, connect the nodes. Both 
nodes and pipelines are assigned unique numbers. The diameter of 
the pipeline is also indicated. Schematic plans facilitate com
puter studies of water distribution system. 1 A subsequent section 
presents the results of computer studies of the existing system.
 

1Refer to MethodolotV Manual on Wator Stupply Feasibility
Studies. 
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Pipe Size and Length o The total system piping excluding 
transmission lines is 12.8 kin. The length of pipe by size, type 
and age is listed in Table IV-l. Prom the table it may be seen 
that the original distribution system was adequately designed since 
it consisted almost entirely of 100 mm and 150 n diameter pipes. 
Subsequent improvements to the system largely consisted of 75 mm 
and smaller-size pipes. Today, 27 %of the piping is 75 mm or 
smaller in diameter.
 

TABLE IV-l 

SIZE AND LENGTH OF EXISTING PIPES
 

Pipe Diameter Pipe Length of Pipe (m) and Period Installed Total Total by
(am) Maeria 1940 1254-57 1962-67 1971-74 Lengh (mlDiameter ) 

37 GS 150 1,440 870 50 2,510 2,510 
50 GS 460 90 180 730 730
 

75 GS 60 110 170 170 
100 Cl 6,170 100 6,270
 

100 AC 700 700 6,970 
150 CI 1,340 1,340 

150 AC 470 470 
150 S 610 610 2,420 

Total 7,660 2,670 1,540 930 12,800 12,800 

Present Carrying Capaoity. Hydraulic tests made on the trans
mission lines indicate that the cast iron pipe laid in 1941 still retains 
100- per cent of the original ca-rying capacity. From limited observa
tions of the distribution piping, it is believed that the same condi
tion prevails in the internal network and that all 100 mm and 150 mm 
pipes (73 per cent of the piping) are in good condition. 

System Pressures. The pressures in the distribution
 
system are low, ranging from 0 to 6 m. Several 24-hour pressure

recordings and spot pressure gagings were made within the distri
bution system. These measurements are s'mmarized in Table IV-2. 
Each pressure reading record is referred to a node number in 
Figure IV-4. Daytime pressures are lowest along Don Mariano Marcos 
Avenue near the City Hall and highest in the vicinity of Rizal 
Avenue near Bonifacio Street* 
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TABLE IV-2 

SUMMARY OF PRESSURE MEASUREMENTS 
(July 1975) 

Location Type of Date of Pressure Range (m) During Time Interval 
Node Nuber Measurement Measurement 000 0400-1200 1200-1800 1800-2400 

59 24-hr 24 July - 3 2-6 3-5 3-6 
recording 25 July 

38 24-hr 7 Feb - 2 1.5-5 1.5-3 2-5 
recording 8 Feb 

3 24-hr 27 July - 5 1-5 1-3 3-5 
recording 23 July 

55 Spot reading 22 July 1 

44 Spot reading 23 July 	 1 

17 Spot reading 23 July 	 0
 

Jalves and Rydrants. There arre 31 valves and 26 hydrants in 
the distribution system. These ara listed below according to size 
of the main. 

Main 	 Size (mm) Number of Valves Number, of Itr a 

100 25 20 

150 5 6 

200 	 1 

The fire hydrants are connected to the distribution piping by 
a 75 mm Q. riser with a tee. At one end or.the tee is a gate
valve with a 62 mm threaded outlet; at the other end i& a plug. The 
hydrants in the poblacion are installed at 150 m intervals; however, 
due to the low pressures in the system, the hydrants are only marginal
ly useful for fire-fighting purposes.
 

Storage. Ozamiz City has no distribution storageb However, 
an existing 1t500 cum open-top facility cn the transmission line from 
Talibaksan Spring is used to store water during night hours. Water 
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from the storage tank increases the daytime supply-to the oity.
(Unlike in some urban areas of the Philippines, residents in the 
service area do not construct home storage facilities.)
 

Service Cgnnections. At present, the Water District has a
total of 1, 6 24' service connections in Ozamiz City, 1,452 of which 
are metered. Of the metered connections, 256 have non-funntioning
metern. The service connections and metered connections are list
ed by consumer category in Table IV-3. Typical service connections 
are of Schedule 20 GS piping. The experience with this type of
connection indicates that Schedule 20 GS is too light and that 
the GS piping has a limited useful life of 15-20 years. 

The Water District is using 10 different manufactured brands
of water meters. This causes difficulty in obtaining spare parts
and maintaining serviceable meters. Approximately 60 per cent of 
the meters installed are manufactured locally. 

TABLE VI-3
 

SERVICE CONNECTIONS BY CONSUMER CATEGORY 

Number of Number of Total Number 

Consumer Cate__or Metered Conneotions3 Unmetered Connections of CoMections 

Domestic 
 848 
 165 1,013 
Commercial 577 6 583 
Institutional 
 9 
 9
 
Industrial 
 17 1 18 
Bulk 1 1 
Hydrants 26 26 

Total 1,452 198- 1,650 

2/Exoludes 26 fire hydrants. 

3 Aocording to the MDWD, 256 metered connections have non-funo
tioning meters. For purposes of billing, these are considered flat 
rate connections. 
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Operation and Maintenance 

The MK4D operates and maintains the Ozamiz City water sources, 
supply lines and distribution system. Present staffing for mainte
nance includes a main foremant a service foreman, one pipefitter, 
three laborers zad two plumbers. 

At 10:00 p.m. each day the Water District reduces the water 
supply to the city by shutting off the Cocok Spring pump station 
and partially closing a valve on the lower end of the Talibaksan
 
transmission line. The Cocok pump station is shut off to conserve
 
fuel during the period of low demand. The gate valve on the 200 mm
 
line is partially closed to allow the reservoir along the Talibaksan 
line to fill overnight. At 4:00 a.m. the Cocok pump station is re
started and the valve on the Talibaksan line is fully opened. 

The maintenance program consists of repairing main breaks, 
repairing service connections, and repairing and replacing non
functioning meters. Main and service connection breaks are repaired 
when surface ponding indicates leakage oo when detected by gee
phone survey. Unfortunately, the City of Ozamiz is constructed on 
granular fill overlaying a former swamp; therefore, leakages often do not 
surface, making visual detection difficult. The MOW]) has recently 
instituted a geophone program for detection of main and service line
 
breaks. 

In the case of service line repairs, the most deteriorated 
section of the line is often the only portion replaced. Because 
the entire service line is not replaced when it begins to deteriorate, 
several stop-gap repairs with Schedule 20 GS are made instead of 100 
per cent replacement. Because of the poor serviceability of Sche
dule 20 GS pipe and the inadequate service line repairs, it is be
lieved that significant leakage occurs in the service lines. This 
problem is discussed in a subsequent section on leakage* 

Every month, the Water District repairs about 100 water 
meters* Spare parts in stock are only of local brand. Meters 
of other brands are dismantled and usable parts are interchanged or 
repaired until no further maintenance can be achieved. At this 
point, the meter or brand is phased out. The repaired meters were 
approximately categorized by the District according to defect 
as follows:
 

Willful Damage 20%
 

Stopped by rust & sand 30% 
(Displacement type meter)
 

Defective 50% 
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Based on reports from the District, the local meters have 
so far proven unsatisfactory accordingly due to the poor quality,
short useful life and the high cost of spare partse As a con
sequenoe, the Hater District has ordered 900 displacement meters
with magnetic drive to increase the metered connections and
reduce the maintenanoe problems. 

C. WATER QUALITY 

Samples for analysis were taken from three sources: Talibak
san Spring, Cocok Spring and Catadman Well which used to be opera
tional. Results of the analysis are shown in Table IV-4. 

The analysis indicated that iron in water from two sources was marginally high. Water from Talibahsan Spring was ulighLly 
alkalia.n, with moderate hardness and dissolved solids. It was also
mildly corrosive. Water from Coook Spring was very similar to that
of Talibaksan. However, its iron content of 0.55 mg/1 was slightly
higher than the desired level of 0.30 mg/i, as recommended in the
Philippine National Standards for Drinking Water, Water from 
Or'adman well was harder than the water of the two springs.
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TABLE IV-4 

WATER QUALITY TESTS RESULTS-EXISTING SOURCES 

Allowable 

Test/Units Limit. 


Color (unit) 15 
Taste " 3 
Odor 
Turbidity " 5 
Solids 
a. TDS (mg/l) 500 
b. Suspended / 

Conductivity 
(micromho/cOm ) 

Chemical
 

pH 	 7-8.5 

Alkalinity (mg/l as CaC03 )
 

a. Total 

b. Phenolpthalein " 

Total Hardness " 


Calcium (mg/i) 75 
Magnesium " 50 
Iron " 0.3 
Fluoride " 1.5 
Chloride " 200 

Sulfate (me/1) 200 

"
 Nitrate 

Manganese 001 
Copper " 1.0 
Zinc " 5 

r Pilippinv Nationtl ,tayidarde
 

Axoeeds llow;able limits. 
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D. WATER USE PROFILE
 

General
 

The current water demands of Ozamiz City have been analyzed toproject the future water requirements. Data on metered connections

and revenue-producing water were obtained from the water district.
 
Other data were taken from field measurements on water production

and leakage and interviews with concessionaires. These data have

been used to establish the present water use profile*
 

Population Served
 

According to the 1970 Census en Population and Housing, 14,100people received piped water in Ozamiz City while in the same year,
the number of service connections was 1,560. 
These figures indicate that

for every connection, an average of nine person:i were served, representingslightly more than one household. (A household in 1970 had an average
of 6.5 members.) Because of a growig population, a small increase in
the number of service connections and a relatively stab2e supply of
water 
since 1971, the Water District today serves more people per

connection than in 1970. 
 Interviews with concessionaires, however,

showed that an average of 10.8 persons were served per connection. As

of May 1975, the water district had 1,624 connections to concessionaires
 
in the service area. Thus, approximately 17,500 (1,624 x 10.8) people

in Ozamiz City are currently served by the MOWD.
 

Domestic Consumption
 

A study of six metered connections in Ozamiz showed a wide range
of domestic per capita consumption. The data collected in 
 the study
 
are summarized below: 

Average

Number of Three-Month Per Capita
Consumers Average Consumption Consumption 

Without Auxiliary Supply 29 75 curi 83 lpod 
With Auxiliary Supply 22 32 cum 47 lpod 

T o t al 51 107 cum 68 lpcd 

Prom the data above, those concessionaires having an auxiliary source
of water consume fromless water tho Water District than thosewithout an auxiliary source. Many concessionaires resort toauxiliary water supply because of the water shortage. It is probable 
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that ,'n increase in system pressures and supply may result in anincrense in domestic per capita consumption. Data from another
 
water district which has system pressures ranging from 5-15 m illdicate domestic consumption of 115 lpcd. (The difference 
of 115Ipcd and 68 Ipcd may be inferred as "unsatisfied demand".) 

Corm ,iercial_. Institutional and Industrial Consurption 

Comimrcial consmption the useis water associated with busi
ness operation, hotels, restaarantsi8 mark;ts, and fcunily commercialestablishments. it is difficult to cstimate cormercial consumption
because a signific nt portion of it is actually dom estic conmmption.
In most commercial establimjuri-Ls, the owner or operator lives in
the premises with his family, and in some cases, with the employees* 

To senrate the commiercial use from the domestic uae when both are supplied from the swme service connection is difficult, if
practically impossible. A oomparison 
not
 

of consumption from domestic
connections with that from commercial connections shows the same
 range of per capita consumption - domestic, 38-180 
 Ipcd znd commercial, 70-165 ]pcd. Because of the difficulty of separating the

commrcial dCrjlzand, It 
 c(a ie :r.esumed as a p,.rcent;pe of the domesticdemand. In the c . of Ozemiz, thi prcenLa[,e is assuned to be 5-8 pr-r Cent of' the do"n(-';tic dqiqand or 4-6 lpcd. 

Water consumed by hospitals, schools, universities and governmental buildings is considered institutional consumption. The MOWD
has nine iit.itutiona] cui.es:ionaires that consue about 11 cumd,
This con:;w!iption or're pon,. t.o I lpcd. 

Industrial water consumption is associa Led with the manufacture

of goods. Like commercial consumption, the actual industrial consumption is difficult to determine because 
 it also includes domestic 
consumption. 
There are 18 industrial conoessionaires in Ozamiz that
 consume about 12 cumd. Even assuming that 100 per cent of the con
sumption is industrial demnd, the per capita consumption would be
1 ipcd. A low industrial demand is exlxpct;d because of the ab
sence or any water-'.ntensive industry in Ozwniz. papt, thisIn can
be attributed to the water supply shortago whinh discourages indus
trial groirth. 

In irumma.y,, ouuwercial, institutional, and industrial demands 
are altogether aifficult to estimate because of coincident domesticconsumption. Based on he assumption of commercial demand being5-8% ov th,- dome:ALic demand, the combined commercial, inntitutionaland industrial water consumption is estimated as follows: 
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Coumercial 4 - 6 lpod 

Institutional 
 1 ipod 

Industrial 1 lpod 

Total 6 - 8 lpod
 

Accounted-for..4fate
 

Accounted-for-water is the sum of metered waterplus the inferred consumptionwater consumption
accounted-for-water at flat rate connections. Theis revenue-producing water fortriot. For Ozamiz City, the water dis.metered water consumption37,447 cume and the in May 1975 wasinferred flat rate consumptionTherefore, was 1,680 cum.the total accounted-for-mater 
was 39,127 cure, which corresponded to 37 per cent of the total production (39,127 cum
1,262 cumd; 1,262 -43,400 a.37). 

Unaccounted-f.fort-Waer 

Unaccounted-for-water 
or unbilled water does not generate
revenue for the water district. 
The unaccounted-for-waterdivided into can beseveral categories: underestimated flat rate use,
wastage at flat rate connections, leakage, and other uses. 
UnderestimatedFlat Rate Use. Experienceg-s indicates that th-ese with flat rate charare less than charges for meteredassuming the same amount of wate.r isused. 

consumption, 
flat rate In Ozamiz, the averageis based on a consumption of 8 cum per month. 
Howevert
the average metered constunption is 30 cum per month.
likely that the Thus, itaverage underestimated flat rate 

is 
cum per month use would be 22per flat rate connection.
mately 9 per This amounts to approxicent of the total production and indicates potentialrevenue if flat rates are to be increased.
 

Wastage atFlat 
 Rate Connections. Because flat rate connections are unmetered, the concessionaire has a tendency to waste water
by leaving faucets running and by not repairing leaks.
is estimated This wastageto be 100 per cent of the actualper month per flat rate consumption, or 30 cumconnection. The flat rate wastage is 410cumd or 13 per cent of the total production. 
Of the 454 connectionzbilled with flat rates, 256 have non-functioning meters and 198 have
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no meters. Replacing the non-functioning meters with good meters
 
and converting the 198 non-metered connections to metered connect
ions will reduce the 410 cumd wastage. This may help raise system 
pressure or make more water available for existing or new concession
aires.
 

Leakage. 
 Water is also lost due to leaks in the transmission
 
mains, distribution mains, and service connections. In geophone
 
surveys conducted by the MOWD in Ozamiz Cityl no major leaks were
 
found in the distribution mains. Tests of transmission lines showed 
350 cumd loss due to leakage. A 24-hour measurement of the water
 
delivered to the distribution system showed the minimum night-time
demand was 86 per cent of the average demand, indicating significant
leakage in the distribution system. The greater portion of the leak
age is probably in the service connections. The service lines are of 
Schedule 20 GS, which is too light (thin) for water service connect
ions and is observed to deteriorate significantly in 15-20 years. Leakage 
estimates are summarized below: 

Estimated Acceptable 
&ystem Component Leakage (cumd) Leakwge 7 (cuind) 

Transmission Mains: 
Talibaksan 250 150 
Cocok 100 20 

Distribution System 
(including service 
connections) 850 150 

Total 1t200 320 

A program to eliminate leakage in the distribution system could 
significantly increase the water available for consumption. 
The
 
program should be directed toward replacement of existing GS
 
service connections with more serviceable plastic pipes.
 

Other Uses. Water for public use (fire-fighting, main flush
ing, and street cleaning)v by meter under-registration, and by 
unauthorized use represents other uses. 
Other uses are estimated
 
to represent 6 per cent of the total production.
 

7 Estimated at 11 cumd per kilometer of pipe. 
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A sGumary of water consumption and production is presented in
Table IV-5. The accounted-for-water based on the May 
 1975 billing
is 37 per cent of production which corresponds to 72 ipod. The
 
accounted-for-water is the sum of metered water use plus estimated
 use at non-metered (flat rate) connections. The unaccounted-for-water 
is 63% of production. Some of the unaccounted-for-water can be considered as consumed water,namely, underestimated flat rate use andother uses which include meter under-registration, public use andtheft. This part of the unaccounted-for-mater is defined as unrecorded consumption. Thus the total consumed water in Ozamiz is
 
broken down as follows:
 

Accounted-for-water
 

Metered use 
 65 ipod
 
Flat rate use 
 7 lpod
 

Unrecorded Consumption
 
Underestimated flat rate use 17 ipod 

Other uses (assuming 2 lpcd
public use) 11 ipod
 

Total Consumed Water 100 lpod 

The equivalent per capita consumption in the category other use(Table IV-5) is approximately divided into public use (2 Ipod) andmeter under-reaistration plus unauthorized use (11 lpcd). 
 Public
 
use includes water which has no revenue potential and which is 
not
actually consumed by concessionaires. For this reason it is subtracted from the aggregate of other uses and is 
not included in the

total consumed water. 
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TABLE IV-5
 

SUMMARY OF WAT2 

Production/Consumption 

Categor. 


1. 	Accounted-for-water
 

a. 	 Metered consumption 
at 1,196 connections 

b. 	Non-metered consump
tion at 428 oennect-
ions 

c. 	Sub-Total 


2. 	 Unaccounted-f or-water 

a. 	 Leakage 

b. 	 Underestimated 
flat rate use at 
428 connections 

c. 	 Wastage at 428 flat 
rate connections 

d. 	Other uses 


a. 	Sub-Total 


3. 	Total Production 


./Rounded off
 

PRODUCTION 

Amount 
cuin/mo 

35,400 

3,800 


39,200 


37,000 

8,900 

12,700 


7,200 


659800 


105,000 


AND CONSUMPTION 

of Water Per cent of 
o bod Production 

1,140 65 33
 

120 7 4
 

1,260 72 37
 

1,200 69 35
 

290 17 9
 

410 23 13
 

230 13 6
 

2,130 122 63
 

3,4008 194 100
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E. COMPUTER STUDIES
 

General
 

The Ozamiz City dintribution system has been analyzed withthe use of a computer program in an attempt to verify field
observations. The computer program is explained in the Methodo
logy Manual on Water Supply Feasibility Studies under Water 
Distribution Analyses* 

Field Measurements 

Flow measurements were made of the water delivered to the

distribution system. 
Water from Talibaksan Spring was measured 
at 3,000 cumd and that from Cocok Spring at 200 cured. 

The total area served by the distribution system was deter
mined as 72 hectares. The area served by each node was estimated
and the water was allocated to the nodes on an areal baeis. 

The C-value analysis of existing transmission lines showedthat no carrying capacity has been lost. It was assumed that thepipes in the distribution system also would have near original

carrying capacity. Therefore, C-value = 100 was assumed for 100 mm anld 150 mIm CI pipes, and C-value = 110 was assumed for 100 mmand 110 mm AC pipes. Pipes of diameter less than 100 mm wereassigned C-value = 80 or 90, depending on the age of the pipe. 

Computer Analyses 

In the following discussion, the location of nodes and pipes
is shown in Figure IV-4. The points of known 
 HGL are at Node 591along the transmission line from Talibaksan Spring, and at Node
64, the Cocok Spring pump station. The pressure at Node 59 was
measured to be 5.93 m and that Node 64at was 11.26 m. Given the
demands at the nodes in the distribution system and the HOL at
Nodes 59 and 64 (the source nodes for this analysis), the computer
determined the HGL in the dikitribution system. The system data
for this study are shown in Appendix Table IV-E-l. 

The pipe data are listed in Appendix Table IV-E-2. The dataindicate that low velocities prevail in the distribution system

and several pipes have very low head losses. The flows in thepipes are also small  the major reason for low velncities and low
head losses. Pipes No. 84 and 90 have high head losses. The total
available head is only 11.26 m and almost one-third is lost due to 
friction in Pipes 84 and 90 (1.62 + 2.04) 
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Appendix Table IV-E-3 contains the node data. 
A check of

the source nodes, (59 and 64), indicates that the total flow

supplied to the distribution system is 36.53 ips or 39156 cumdo

This is almost equal to the supplied amount of 3,200 cumd - the
discrepancy being in the accuracy of areas served by the nodes.
 
The Talibaksan source represented by Node 59 supplies 32 ips.

The Cocok Spring source, Node 59, contributes 4.45 ips. Though
the source nodes do not supply the exact amounts measured in the
field, the computer run approximates field conditions reasonably 
well.
 

The pressures as shown in Appendix Table IV-E-3 are less than
the recommended minimum pressure, 14 m, The lowest pressure is.22 m at Node 17. The pressure data listed in Table IV-E-3 show
good agreement with the field data listed in Table IV-2. Thus the 
computer run also agrees with the pressure readings and verifies

the field observat ons that pressures are quite low in the core
 
city service area. 

F. DEFICIENCIES OF THE EXISTING WATIER SYSTEM 

The effective yield from the system's water sources is in
adequate to system Thesatisfy present demand. transmission main
from Talibaksan Spring has insufficient capacity to deliver the

full 
spring yield to the distribution system at adequate pressureo
The Cocok pump station ip of temporary construction, and of in
adequate capacity to fully utilize the existing spring source and
transmission main. Operation of the pump is intermittent. 

There are no laboratory facilities for water quality testing
and control. Existing chlorinating equipment and practices are
rudimentary. Potential cross-connections which can cause pollution 

9 1n the course of obtaining additional field data, it was 
discovered that several minor changes should be made in the 
computer input data to reflect the actual pipe sizes and locations.
The computer printout lists Pipe No. 72 between Nodes 54 and 47
 
on Zamora Street and Pipe No. 86 between Nodes 55 and 54 on Aguada
Street. Neither of these pipes exists and each has subsequently
been deleted from the schematic diagram in Figure IV-3. Pipes No.54, 55, 56 and 57 should be 150 mm instead of 100 mm as listed in 
the computer printout. The impact of these chanLes would not 
significantly alter the computer analysis. 
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of the water in the distribution system are numerous. The reser
voir has an open top, permitting pollution of stored water. 

Water lost to underground 1eak ige and waitage (Figure IV-5) 
is approximately one-half of total water production. Twenty
eight per cent of the connections have no working meters and arp
billed on flat rate basis. The flat rate consumption on which 
billing is based is underestimated. 

The present level of service of the Misamis Occidental Water
 
District is inadequate. Water pressures are low throughout the
 
poblacion. Some concessionaires have roquested to be disconnected
 
because water is no longer available to serve them. Water must be
 
rationed durine night hours to keep reserve water in the reservoir. 
Fire-fighting capabilities are severely limited. 

Meter and plumbing shops are inadequately equipped. Plumbing 
materials and repairs are substandard. Valves and hydrants are 
not properly maintained. Mains of inadequate capacity are used 
for distribution extensions. Distribution records are inadequate. 
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CHAPTER V FEASIBILITY STUDY CRITERIA 

A. 	 GENERAL 

The planning, design and economic criteria used in the feasi
bility studies have been derived from studies of local conditions, 
accepted practices, standards and methods he: e and abroad. These 
oriteria, together with a developed basis of coat estimates, have 
been utilized to evaluate and compare the various alternatives 
idenjtif:ed in the course of the 8tudys. 

In the alternative analysis and evaluation, feasibility study
criteria need not be as refined as those used fnr the detail develop
ment of the recommended scheme. The key point, however, must be 
consistency. As long as each alternative to be analyzed is subjected
to similar criteria (or rules), the screening would b6 accomplished in 
a fair and consistent manner. 

B. 	 PLANNING CRITERIA 

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

1. 	 Reional Approach: Planning of facilities was made on a 
regional basis, taking into account the short-term district 
boundaries and the long-term logical service area. beyond 
present district or political boundaries. 

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

3o 	 Self-Sufficienoy: The recommended plan was based on a 
system which would provide the highest quality of water
 
serviue within the "ability to pay" of the consumers* 

4. 	 Conservation: Selection of alternative plans considered water, 
power, chemicals and foreign exchange as a valuable resource 
which must be conserved to the greatest exter.t possible*
 

5o 	Staged Development: The long-range implementation program
woul, beimplemented in oonstruction stages to satisfy
projected requirements of a specific design year: 

Stae 
Construction 

Implementation 
Target

Desin Tear 

First Stage 1977-81 1990 
Second Stage 1938-90 2000 
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6. Alternative Plan Soreening and Selection: 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 selected plan has been 
tested for economic/financial feasibility.
 

7. 	 Skilled Manpower Shortage: The recommended plan recognizes, 
in the short-term, the apparent shortage in skilled, tech
nical and managerial expertise. Emphasis was given on the 
need for district personnel training and certification* 

8. 	 Water Qulity: The feasibility study identifies present 
and future water quality problems and includes recommenda
tions towards providing water supply that is safe, healthful 
and wholesome. It develops conceptually long-range water
 
quality management plans to conserve the integrity of this
 
valuable resource.
 

DESIGN CRITERIA
1
 

C. 

Unit Water Demands 

Average per capita domestic water consumption has been estimated 
for 	the study area with the use of field data and available records
 
of past and present water use as well as those from similar cities.
 
For 	the analysis of existing conditions, actual metered (or connected)
 
customers and "borrowers" were considered separately. However, for
 
short and long-rangje planning, it has been assumed that "borrowers" 
would eventually become metered consumers* Per capita domestic use 
has been increased each year to account for economic growth within 
the community. (Chapter VI includes detailed unit water demands*) 

Commercial and institutional water demands have been estimated 
as percentage of domestic demand. Where no reliable records were 
available, a unit flow of 5 cum/day/ha (gross) was used. 

There are currently few or almost no heavy and/or "wet" industries 
in the study area. Land zoning plans, where available show those 
areas designated for future industrial development. Where no records 
are available, a unit flow of 10 cum/day/ha has been used in the water 
demand estimates. 

1Refer t- .tppendir A. 
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Demand Variation 

Maximum daily and peak hourly demands have been estimated from 
field data and available records. For basic analysis of the water 
supply facilities, the following ratios have been us)d:
 

o 	maximum day to average day ratio - 1.2
 

o 	peak hour to average day ratio = 1.5 - 2.0
 

Unaccountable Water 

Review of the available records and consumption patterns indicate
 
present unaccountable water to be in the order of 65 per cent or more
 
of the total water production, The "composite" accountability of water
 
in the first five urban areas (Zamboanga, Cebu, OzamXz, Daet and Butuan) 
includes the following: 

Metered billings . . . . , . . . * a. . . 16% 

Flat rate billings .. ........ 	 . 18
 

Non-billed use through fla',
 
rate connections . . • * • • a . a * • * 9
 

Non-billed waste through flat 
rate connections . e. ...... 27 

Leakage . . .. . . • 23 

Other (unauthorized use, public use1 
meter under-registration) 0 . . • • • • ._7 

Total 100% 

For preliminary design purposes, it has been assumed that: 

o 	 unaccountable water would be reduced gradually as positive 
improvements are added to the system. 

o 	 by 1990, unaccomtable water would be about 25-30 per cent 
of 	the total water production. 

o by 2000, unaccountable water would be reduced to 20-25 per 
cent. 
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D. ECONOMIC CRITERIA 

Discount Rate 

The opportunity cost of capital or discount rate used in thisfeasibility study is 12 per cent. The discount rate was used foreconomic screening of the technically viable alternatives. (Forjustification, refer to Chapter 9, Methodology on Water Supply Fea.
sibility Studies.)
 

Inflationary Trends
 

Over the two decades preceding 1970, the Philippines had enjoyed quite a reasonable degree of prioe stability, marred only by
a brief period of inflation resulting from the 1960-62 devaluation.From 1959 to 1969, the Philippines experienced an average inflation 
rate of 5 per cent per annum. 

However, the pace of inflation from 1969 to the present has beenat least double that of the inflationary period 1962-69. 
Political
unrest, extraordinary monetary expansion in 1969, typhoons, plant
diseases, floods and a second devaluation early in 1970, and lately
the oil crisis and worldwide inflation explain the greater severity
of the recent inflation. Price control policies failed to suppress

the spiralling prices.
 

While it is difficult to separate clearly the effects of domestic
and external factors in the price level, 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
mainly to external factors, i.e., the oil crisis. 
 The sharp increases
in the price of crude oil, coupled with massive price increases in
essential imports and raw material shortage, and the usual reinforcinginflation psychology, have triggered off the almost 40 per cent in the 
country. 

NED. foresees that the government can effectively combat inflationary tendencies in the econon' so much so that inflation rate couldbe brought down to about 12 to 18 per cent for fiscal year 1975. 
A
12 to 18 per cent rate of inflation per year may sound optimistic
given recent experiences, but it is possible this can be achieved. 
The
rate of inflation in industrial countries is expected to decline from
15 t 10 per cent. 
 Commodity prices after posting substantial increases are expected to drop. 
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The NWASA Water Supply Study for Greater Manila in 1969 assumed 
a 5 per cent inflation rate based on 1965 prices. The LWUA water 
supply feasibility studies undertaken in 1972 assumed the same infla
tion rate based on mid-1972 prices. Recent developments such as tke 
large increases in import bills due to oil crisis signify that the 
5 per cent inflation rate would be too low. 

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: 

o 	no major changes in the structure and stability of
 
international political relations;
 

o 	 no significant changes in production technology as
 
to reduce dependence on oil:
 

o 	 no dramatic increases in the price of energy originating 
from the cartel countries; 

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

o 	 no significant oil discoveries in the country; and 

o 	no internal political upheavals of significant proportions.
 

E. BASIS FOR COST ESTIMAT.S 2 

For the purpose of cost estimating, a construction cost index (CC1I 
for water supply projects has been developed, with 1965 as the base 
year (CCI-lO0)o Unit costs for the water supply feasibility studies 
have been projected to July 1976 price levels (CCI=384). Construction 
cost curves have been developed for in-place costs of pipelines, deep 
wells, water treatment plant, pump stations, and storage reservoirs 
and used for estimating the relative cost magnitudes of alternative 
water supply plans. Escalation factors used in calculating the 
capital cost of recommended improvements are tabulated as follows: 

Year 	 Escalation Factor 

1976 	 1.00 
1977 	 1.12
 
1978 1025 
1979 1.40 
1980 1.57 
1981 1.73 
1982 190 

2Details of cost estimates are presented in Appendix B.
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F. I4PLEMENTATION SCHEDULE 

The recommended water supply improvements and facilities M 
be implemented in inorements or stages* The following is the 
proposed schedule for implementation of the Early Aotion and Phase 
I-A improvements: 

Final Report Submission January 1976 

INUA/ADB-Loan Negotiation December 1975 

Select 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 Facilities 
 1979 
Administration Building 1979
 

1981Distribution Maine 

Internal Network 1981 
Service Connections 1981 
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CHAPTER VI POPULATION AN) WATER D1'iAND PROJECTIONS 

A. GEMERAL 

One of the early steps in developing the preliminary design of 
a water system is the projection of future population and water de
mands for the delineated service area. 
significant impact on facility layouts 

These projections have 
and sizes, construction 

a 
stag

ing and cost of the project. 

B. POPULATION PROJECTIONS 

Population projections took into account past population trends 
in Ozamiz and Clarin; land use or development plan; physical limits 
of the urban areas; current and proposed public faoilities. 

Population trends indicate that in the study area, population 
would increase approximately from 60t710 in 1970 to 154t000 in the 
year 2000 (Figure VI-I t Tables VI-1 and VI-2). The annual growth 
rate from 1970 to 1980 is projected to be 3.5 per cent. This is 
expected to decrease to 3.3 per cent in 1980-90 and to 2.7 per cent 
from 1990 to 2000. Population density will increase from 14 persons 
per hectare in 1970 to 36 persons per hectare in 2000, 

The served population (Tables XI-3 and VI..4) which was 23 per 
cent of the study area population in 1970 is projected to be 45 
per cent in 1990 and 60 per cent in 2000. Hence, the served popula
tion would increase from 14,100 in 1970 to 53,000 in 1990 and 
93,000 in 2000. This represents more than six-fold increase in 30 
years. 
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TABLE VI-1 

PAST POPULATION TRENDS 
blISAMIS OCCIDENAL IATER DISTRICT 

(OZAI.IZ AND CLARIN) 

A. 	Present Service Area: (165 ha) 1948 


Ozami City
 

Poblacion Core City) 9,688 


Baybay Triumpo 


Baybay Sta. Cruz 


Baybay San Roque 


Labo 1,064 


Tinago 


Sub-Total (A) 	 10,752 


B. 	Additional Study
 
Area for 1990 (1,980 ha)
 

Ozamiz City
 

San Antonio -

Gango 1,135 

Bacolod -

Maningool 1,908 

Catadiman -

Banad ero 

Lam-an -

Malabang 1,147 

Sub-Total (Ozamiz) 4,190 

Clarin 
Poblacion 3,152 

Lupangan 1,005 

Masabud -

Mialen -

Gata Daku 1,453 

Lapasan -

Gata Diot -

Kinangay Sur 1,674 

Sub-Total (Clarin) 7,248 

Sub-Total (B) 	 , 11,438 


V71i2 

1960 10
 

8,664 7,523
 

1,971
 

1,135
 

2,410 1,665
 

1,326 1,403
 

2,658 4,952
 

15,058 18,649
 

- 1,464
 

2,716 2,329
 

- 491 

1,606 1,990 

2,059 4,798 

1,018 1j644 

543 1,476
 

1,461 2,279
 

9,403 16,471
 

2,185 3,391
 

397 551
 

406 520
 

824 1,007 

656 853
 

1,089 798
 

198 261
 

810 961
 

6,565 8,342
 

15,968 24,813
 



160 

/ 
140 / 

/
/

/
/ 

120 

/
/ 

U)/
ca __ _ _ /z 100 

u)=
 
0 

4 

z% STUDARA\ / 
/ 

TOTAL POPULATION /
STUDY AREA-\

0 SERVED
so

80 STUDY AREA FOR /
/z YEAR 1990 SERVICE /-., 

/= / J 
0 60 

9/I. . //OZAMIZ -PRESENT 
SERVICE AREA 

! STUDY AREA EXTENSION MR 

" " YEAR 2000 SERVICE 

0 ,
0950 1960 1970 1960 1990 2000 

YEARS 

EXCLUDING PRESENT SERVICE AREA 

FIGURE M -I 
MISAMIS OCCIDENTAL .. =,=,=,n-v='ruvwT~mWATER DISTRICT,o. 

FEASIUILITY STUDY FOR WATER ODM- LWUA WTRDSRC.UPPLYOF TEN PROVINCIAL AREAS C -POPULATION PROJECTIONS 



TADLE VI-1 (Continued) 

C. 	Additional Stndy Area 
for 200C (2,100 ha) 

Ozamiz 	 City 
Gotocan Daou 

Pantaon 


Leposong 

Embargo 


Mentering 


Molikay 


Gotocan Diot 


Calabarn 


Carangan 

, isamis Annex 


Bagakay 


Sub-Total (Ozamiz) 


Clarin 

De 	la Paz 


Pan-ay 
Dolores 


Canicapan 


Tinacla-an 


Segatic Diot 


Segatic Daku 


Cabunga-an 


Suba 

Sub-Total (Clarin) 


Sub-Total (C) 

Grand Total (A + B + C): 

2A8 

-

-

-

921 


-

-

-


1,237 

1,608 

-

-


3,766 


-

989 


573 


520 


-

-


-


-

997 


3,079 


6,845 


29,035 


VI-3
 

1960 1970
 

234 335
 

400 492
 

373 445
 

388 550
 

283 170
 
444 1,053
 

264 382
 

1,257 1,380 

- 880 

3,367 4,945 

1,107 1,405 

8,117 12s037 

628 626
 

1,006 1,216 
522 620
 

531 532
 

623 498
 

521 396
 

285 529
 

102 282
 

306 514
 

4,524 5,213
 

12,641 17,250
 

43,667 60,712
 



TABLE VI-2 

POPULATION - PAST TMENDS AND PROJECTIONS 
MISAMIS OCCIDENTAL WArTM DISTRICT 

Year Present Service Area 
A = 165 ha 

P, Densi Growth 

1990 Stud-v ILea Frensiom 
A = 1,980 ha 

Pope Density Growth 

P57a) 

2000 Study Area Exrtnsjon 
A - 2,100 ha 

Pop. Det 

(Prowth77 

flotal 
Poulation 

1948 

1960 

10,750 

15,060 

652 

91.2 

2.8 

2.3 

11,440 

15,970 

5.8 

8.1 

2.8 

4.5 

6,845 

12,640 

3.3 

6.0 

5.2 

3.2 

29,035 

43,670 

1970 

1980 

1990 

2000 

18,650 

24,000 

32,000 

39,000 

113 

145 

134 

236 

2.5 

3.0 

2.O 

24,810 

38,500 

57,000 

77,400 

12.5 

19.4 

28.8 

39.0 

4.5 

4.0 

3s3 

17,250 

23,000 

29,400 

37,600 

8.2 

11.0 

14.0 

18.0 

3.0 

2.5 

2.5 

60,710 

85,500 

118,400 

154,000 



TABLE VI- 3
 

ESTIMATES OF POPULATION SERVED
 
MISAMIS OCCIDENTAL WATER DISTRICT
 

Present Service Area 1990 Study Area Extensioi 2000 Study Area Extension 

Pop. Trend Pop. Trend Pop. Trend
 
and Pro-
 Pop. a d Pro- Pop, and Pro- Pop*

Year .eotion Sered . jeotion ,Served .. _.e.on Served 

1948 10,750 - - 11,440 - - 6,845 - 
1960 15,060 10,050 67.0 15,970 - 12,640  -
1970 18,650 149100 75.6 24,810 - - 17,250  -

19801/ 24,0OO 199200 80.0 38,500 7,700 20 23,000  -

1990 32,000 27,200 85.0 57,000 22,800 40 29,400 3,000 10
 
2000 39ooo 35,100 90.0 
 77,400 46,500 60 37,600 11,300 30 

TABLE VI-4
 

SMMY OF POPULATION SERVED ESTIMATE
 
MISAMIS OCCIDENTAL WATER DISTRICT
 

(OZAMIZ AND CLARIN) 

1= Tot ,Study A'., Population Pomlation Served Served 

1960 43,700 lO,050 23
 

1970 60,710 14,100 23
 

19801/ 85,500 
 26,900 31
 

1990 118,400 53,0O 45
 

2000 154,000 93,000 60
 

i/Population estimated to be served in 1980 may not be realized as
 
Construction Phase I-A would still be underway.
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C. DDI2D PROJECTIONS 

Water supply projections have been made for domestic, commer
cial, institutional and industrial demands and for 
unaccounted-for
water. Inherent in making projections are assumptions about future 
conditions. These assumptions are diseissed in this section for each 
category of water use.
 

Domestic Demand
 

The projected demands for domestic water have been based on a
 
unit per capita consumption and the projection of served population*

In Chapter IV, the present total consumption of water in Ozamiz City
 
was estimated to be 100 lpod 
which could be apportioned as follows:
 

Aocounted-for-Water Use 
 72 lpod
 

Unrecorded Use 
 28 lpod
 

Total 100 Ipod 

These figures are based on the present situation of inadequate

service, low pressure, and rationed night-time supply. It is
 
possible that present domestic consumption would approach 115 lpod

if adequate pressure and supply are provided. This assumption ap
pears reasonable as data indicate the suppressed domestic consumption

is 83-85 lpod for concessionaires having no supplemental water supply.

For purposes of projections, it is assumed that the rate of increase
 
of domestic demand will be in the order 1% compounded annually. By
applying these assumptionst the projected domestic per capita oon
sumption is: 

Projected Domestic
eCO Ution (DocI) 

1980 120 
1990 
 133
 

2000 
 150 

The above projection assumes an increasing economic growth rate for 
the population in the study area conourrent with a pricing policy 
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and public relations program of the Water District to discourase
 
wasteful and extravagant water uses
 

Commercial, Institutional, and Industrial Demand 

In Chapter IV, the sum of the commercial, institutional, and
industrial demand was estimated to be 6-8 lpcd (or about 10 per cent
of the domestic demand). For projection purposes, the aggregate of

these demands was estimated to be 12 per cent of the future domestic

demand. Since the unit consumption for domestic demand was assumed
 
to increase 
gradually, the aggregate of commerciall institutional,
and industrial demands would also increase. The projection is sum
marized below: 

Projected Domestic 
 Projected Commercial, Insti.
 
Consumption (Ipcd) 
 tutional and Industrial Con-


Year sumption (lod)
 

1980 
 120 
 14
 

1990 
 133 
 16
 

2000 
 150 
 18
 

If it is assumed that all connections will be metered, these

projections will be equivalent to the accounted-for-water in these
 
categories. The current accounted-for-water (72 Ipod) can be sepa
rated to estimate the domestic consumption and commercial insti
tutional and industrial consumption. If the commercial, institu
tional and industrial consumption is assumed to be 10% of the domes
tic consumption, the present domestic consumption is 65 lpod and
the commercial, institutional, and industrial consumption is 7
 
lpod. The sum of the two categories is 72 lpcd (the current ac
counted-for-water). These figures are used in Table VI-5 which
 
shows 1975 unit consumption figures.
 

Unaccounted-for-Water
 

The present unaccounted-for-water is 63 per cent of the water
production. Field studies indicate centthat 55 per of the unaccount
ed-for-water is estimated to be caused by leakage and the remainder
is unrecorded consumption. A program for reducing unaccounted-for
water should be implemented by the Water District. The program will
consist of metering flat rate connections, replacing non-functioning
meters, and leakage detection surveys. Such program for the exist
ing system is expected to reduce the unaccounted-for-water to 35 per

cent with leakage still being the major portion of the losses. How
ever, when the improvements begin in 1977-78, it is possible that the
 
unaccounted-for-water in the existing system will increase. 
This
 
will be caused by increased leakage in the existing system (mostly
in the service lines) due to the increased pressure. Thus, the MOW]) 
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will probably have to replace existing service connection lines inorder to reduce the leakage in these lines. It is assumed that by

year 2000 the MORWD will have replaced all of +he existing service

lines 
and will have maintained the new imprcvements so that the un.accounted-for-water will eventually be 20p. of production. Between

1980 and year 2000 the unaccounted-for-water 
 is assumed to be reduced 
as follows:
 

Unaccount ed- Equivalent Leakage Unrecorded

Year for-Water (L) in lpd 
 (1 Use (lpod) 

1980 40 89 62 27
 
1990 30 
 64 44 
 20
 
2000 20 
 42 25 
 17
 

The leakage and the unrecorded usage are expected to decrease asshown. The unrecorded use will be mostly public use (because ofimproved fire-fighting potential) and partly meter under-registration.

By year 2000 the leakage is expected to stabilize at 12 per cent of
 
the production and the unrecorded usage, 8 per cento This is be.lieved to be a reasonable goal which the Water ]District can achievethrough an effective metering program, periodic leakage surveys and
good management practices. To the 
extent the Water Distrit can
improve upon these projectionst it will be able to reduce total
 
water demand and thereby postpone future source development. 2
 

Summary 

The projected unit consumption and supply requirements arelisted in Table VI-5, together with the present water use profile as
determined in Chapter IV. The projected average daily demand and

supply requirements are listed in Table VI-6. 
 In both tables the

figures for 1975 represent the May 1975 accounted-for-water and unaccounted-for-water. 
The projected domestic demand and the com
bined commercial, institutional and industrial demand are assumedequivalent to the accounted-Rfor-water in these oategories. The total 
average water demand is projected to increase from the current
3,400 cumd to 19,500 cun'd by year 2000. 

2 This applies to the real economic advantage of postponing the
 
development of Dalingap Springs (see Chapter IX).
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TABLE VI-5 

AVERAGE UNIT CONSUMPTION AND bSUPPLY REJIRDIENT 
MISAIIS OCCIDENTAL WATM DISTRICT 

IteYear 17 9890 2000=0 

Domestic, lpcd 65 120 133 150 

Connercial/Inst itut ional/Industrial 
(%o of Domestic) (10) (12) (12) (12) 
Equivalent ipcd 7 14 16 18 
Sub-total, ipod 72 134 149 168 

Unaccount ed.-Forhait er 
',Proauct ion) 63 40 30 20 

Equivalent, lpcd 122 89 64 42
 
Leakage, lpcd4 69 62 44 25
 
Unrecorded Use, lpcd 53 27 20 17
 

Total Unit Supply Requirement 194 223 213 210
 

TABLE VI-6
 

AVIAGE DAILY WATER DF ,WID 
AND SUPPLY RE4JIREbMqT' PROJECTIOhS (cumd) 

Item/year 1980/ 2000 

Domestic 1,140 39230 7,050 13,900
 

Commercial/Inst itutional/Industrial 120 390 850 1,700
 

Sub-Total 1,260 3,620 7,900 15,600
 

Unaccounted-for-Water 2,140 2,380 3,400 3,900
 

Total 3,400 6,000 11,300 19,500
 

Y1i980 figures do not have any practical meaning aa Construction
 
Phase I-A would still be underway.
 

4Unrecorded usage represents additional consumption in the study 
area* For 1975, the unrecorded use includes underestimated flat rate 
use, wastage at flat rate connections and other uses. The projected un
recorded use consists of other uses - public uset meter under.-registra
tion, and unauthorized use* 
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The total average demand projections listed in Table VI-6 are
used to calculate the maximum daily demand and peak-hour demand 
listed in Table Vl-7. The source development program discussed in

subsequent chapters is scheduled on the basis of the maximum daily

demand projections. The transmission and distribution mains which
 
convey the water to major demand centers are designed for peak-hour
requirements. 

TABLE VI-7 

MAXI,11J14 DAY AND PEAK-HOUR DENADS 

Average Daily M.aximum Daily Peak-4Iour 
Year Demand Demand5(cumd) Demand6 (Ozd) 

1980 6OOO 
 7,200 9,000 

1990 11,300 13,600 17,000
 

2000 19,500 23,400 
 29,000
 

5Maximum daily demand is the maximum demand occurring, on any
day during the design year* The maximum daily demand is assumed to
be 20 per cent more than the average daily demand, 

6 Peak-hour demand is the highest demand for any one hour period
during the design year. The peak-hour demand is assumed to be 50 per
cent more than the average daily demand, 
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CHAPTER VII WATER RESOURCES 

A. GROUNDWATER 

The MOWD in located on a narrow coastal plain at the foot of
 
a volcanic peak, Mount Xalindang. The flank of Mount Xalindang is
 
prolific in large springs. One of these springs and one of nsveral
 
coastal springs provide the HOWD supply to O.A s City.
 

The measured and estimated minimum spring flows from the Mount 
Malindang area are suffioient to supply the entire Ozamis City -
Clarin portion of the Misamis Occidental Water District beyond the 
year 2000. The coastal area appears favorable for development of 
a moderate groundwater supply from wells* However, it seems that 
development of a municipal well supply is neither necessary nor 
economically advantageous when compared with the planned spring 
development* 

Geology. A study of the regional geology of the area indicates 
a simpTesequenoe under and near the MOND (from bottom to top layers), 
It consists oft andesitio rooks forming the core of the volcano 
Mount Malindang; pyroolastios and volcanic debris forming the flankas 
of the volcanic mountains; and marine and terrestial sediments inter
fingering with the voloanics. These formations date from Pliocene to 
Qaternary Age. 

Aquiferm. The known and potentially good aquifers in the HOWD 
area are the pyroolastios and volcanio debris units on the montain 
flanks where they feed the high sprinCs, and the sand and gravel of 
the Pliocene and Quaternary sediments in the plains which supply most of 
the well production and the coastal springs. 

The volcanic aquifer appears to be very productive in the 
springs on the east flank of Mount Nalindang but no tests have been 
conducted to determine aquifer parameters and no significant record@ 
on long term spring water production have been kept. 

The Pliocene to Qpaternaz7 sedimentary aquifer system has been 
explored in its upper levels (to about 50 .) by many wells and con
siderable data on this system are available. 

Appendix Table VII-.4l is a sumry of available data on 28 
selected wells. Appendix 4Piures VII-A-l, VII-A- and VII-A-3 are 
stratigraphic logs of typical wellseAppendix Figures VII-4, 
VII-A-5 and VII-£-6 are well location maps and geologic cross-sections 
of the lOWD area. Figure VIII-1 show the location of the springs 
in relation to Osamis City and Clarin. 
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From an examination of the geologic oross-sections and well 
lop and from the widespread oocur, ce of flowing artesian wells, 
it is apparent that the major stratigraphic units are continuous 
enough to be generally subdivided into three layers. These are an 
upper sand water table aquifer about 10 to 30 a thick, a clay aqua.
elude of greatly varying thickness, and a lower sand and gravel 
artesian aquifer. For flowing artesian conditions, it im necessary 
to have a relatively impermeable continuous bed, the aquaolude, 
overlying the aquifer to prevent excessive loss of water and hydro. 
static pressure. In addition, the aquifer must be hydraulioally 
continuous all the way back to a recharge area elevated above the 
pound level in the discharge area. The clay aquaolude is not 
logged 17 the local drillers in all wells that are free flowing 
but the aquaclude must exist (and have been missed in logging) for 
the hydrostatio preasure necessary to flowing wells to be conserved 
in the aquifer,
 

Few wells are drilled into the water table aquifer because
 
water is reported to contain hydrogen sulfide.
 

Numerous wells are drilled into the artesian aquifer both to 
obtain flowing yield and to obtain better quality water. No compre
kensive pump tests are recorded from wells in NOWD. Yield tests and 
assooiated drawdowns, however, indicate the following specific oaps
cities and the approximate aquifer transmissivities inferred from 
the specific capacities: 

Well Specific Capacity Approximate fransaissivity 
--- (lp/) _cud 

KSO-l 0.8 95 

XSO-5 0.8 95 

IISO-6 0.4 48 

XSO-7 0.2 24 

NSO-.8 1.3 155 

NSO-21 0.5 60 

Although these figures mainly are derived from small diameter wells 
(100 mm) with only limite4 penetration of the aquifer, they indicate 
that large capacity production wells are unlikely to be constructed 
in this aquifer. Three wells ware drilled to depths ranging from 
67 to 117 m without encountering a better aquifer sone but no deeper 
tests are known. 
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Sprimm. Springs occur whenever an aquifer intersects the

land surface or whenever a natural conduit extends to the land
surface from 
an aquifer with enough hydraulic head to force the
 
water out. Springs are common in areas of high water table, 
 eitherfrom a fully saturated section or "perched" as a result of an underlying impervious bed, where erosion incises the land surface. Thus,

they tend to occur in culleys or canyons.
 

The rate of flow from a spring depends on several factors: the
head of water against which the spring is discharging the local

surface and subsurface obstructions to flow of water at the spring

opening, the transmissivity of the aquifer t 
 and the water tableelevation (or the piezometric head) within the aquifer. It can be
 seen that there may be several ways to increase spring flow: by

lowering the discharge level by pumping or by lowering the surface

level of the discharge channel; by reducing the obstruction to flow
 
at the spring opening by cleaning or developing the area; or by
installing a well-screen 
 intake pipe in the spring opening. Normally
nothing can be done about improving aquifer transmissivity or aboutartificially raising the water table except in rare cases where soia of
the artificial recharge may be practical. Any artificial increase in
spring flow may be temporary in that 
the flow will then tend to regress
and eventually stabilize somewhere between the original flow rate and 
the initial increased rates.
 

Alternatively, the rate of flow of a spring (which of course

fluctuates naturally with changes in water table resulting fromvariations in recharge) can be reduced by various events: (1) byallowing the discharge water level to increase; (2) by allowing the

spring opening to become 
dirty or otherwise obstructed; and; (3)
reducing the water table generally. This 

bV
 
can occur as a result of:pumping water from wells in the recharge area of the spring (or even 

down gradient from the spring); artificially reduoing recharge by
diverting water from the recharge area to other uses; or lower
infiltration in the recharge area due to deforestation. 

In practice, the long-term potential of springs is generally
easier to determine than that of wells. 
The general procedure is 
to install gaginC devices on the springs (weirs are normally most

convenient and applicable) and monit~r the flow for an extended

period of time which should preferably cover a number of
 
wet and dry seamons. 
It must extend through at least one complete
cycle because Epring flow normally will fluctuate with the seasonal
rainfall changes as the water table fluctuates with the associated
recharge. It should be noted that there will be a time lag iut thecyolic rainfall change, water table change and spring flow change
pattern. Seasonal low flow will not necessarily correspond with 
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low rainfall but may lag considerably. The spring flow record can 
be correlated with the rainfall record for the same period and extra
polated on the basis of long-term rainfall re ;ords to develop re
liable figuresfor minimum, maximum and average spring flows. 

Specifically in the MOWD area, many large springs occur in the 
pyroclastic deposits incised by the Clarin River on the east flank 
of Mount Malindang. The aquifer that supplies these springs is ob
viously the pyroclastio unit. The springs appear to be localized 
where the dc ply cut trough of the Clarin River intersects the water
table. The recharge area for these springs is of considerable interest. 
Normally, recharge to the pyroolastics would be considered to occur 
directly by infiltration and the andesitio voloanic core would be rela
tively impervious. However, there appears to be only a small recharge 
area of pyroclastics above Dalingap and Bitoon Springs and below the 
andesite. The measured flow of the springs is over 11 million aum a 
year which implies a recharge of much more than 1 m per year over the 
pyroolastios area. Since this is considered unlikely, it is assumed 
that the andesitic core is porous and permeable and is contributing 
to the recharge as reported true in several instanoes in Cama
rines Sur and Albay. 1 

Other springs currently used for MOWD and private water supplies 
are probably typical coastal springs which occur where the low coastal 
land surface falls below the higher water table and some of the seaward 
draining groundwater appears at the surface. In this case, the recharge 
area is large (the entire expanse of volcanics and coastal sediments to 
the west) and should continue to supply these springs indefinitely as 
long as the water table is not lowered by local pumping withdrawals. 

If the springs remain the prime water source, these should be 
equipped with permanent (concrete) measuring weirs instead of the 
temporary ones currently installed. A continuous program of spring
flow monitoring and analysis of spring flow and rainfall records 
should also be undertaken. This will determine any variations in 
performance; a need for maintenance of the spring or watershed; or 
may alter long-term plans if it indicates a lesser reliable flow 
than shown by analysis of short-term reords. 

In the case of any springs used for municipal water rapply, the 
Water District must control the recharge area to prevent water diver
sion or practices leading to lowered infiltration rates just as the 
watershed of a reservoir must be controlled. In the case of springs, 
it is also essential that the Water District oontrol pumping of well 
water in the general area to prevent lowering of the water table and
 
consequent reduction in or complete loss of spring flow.
 

1Groundwater Geology of the Bicol Region; P. T. Dumapit,
 

Bureau of Nines.
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Springs are relatively common in the foothills of mountains 
along the coastal areas of Misamis Occidental. However, their 
occurrence and general size vary appreciably along the westerly 
shores of Panguil Bay and Iligan Bay in the area of interest in 
this project. A few springs emerge in low-altitude near-shore 
settings, as those in the vicinity of Cocok Spring. More typioally, 
however, they appeai, as hillside seepages at altitude in excess 
of 50-100 m, 10 km away from the shoreline. Talibaksan Spring is 
an example of the latter type. 

The undeveloped springs closest to Ozamiz City are the series 
emerging near the base of Bucagan Hill, of which Cocok Spring is 
the largest. Elevation of all these springs is about 1 m above 
sea level. 

Cocok Spring. The single existing MOWD pump at Cocok Spring 
is much too small to capture the full yield of the Spring. Spring 
yield which does not enter the pump intake overflows to waste in 
a fresh-water tidal pond lying immediately to the north of the spring, 
from which it drains to the sea via the Malaubang River. When the 
pump is not being operated, the entire spring discharge drains to 
waste. Flow of the spring was determined by installing a temporary 
ging weir in the waste drainage channel and briefly stopping the 
pump at times of flow observation. Experiments indicated that the 
flow over the weir stabilized within a few minutes that the pump was 
being started or stopped. It was judged that the very small difference 
in head on the spring due to pump operation was not a significant 
influence on the spring yield. With this arrangement, the Coook Spring 
yield was measured on 116 days between 4 February (start of the dry 
season) and 31 July (by the wet season) 1975. Summary of this series 
of instantaneous measurements is as follows:
 

Month Number of Days Discharge (oumd)
 

7Observation Aximm Minimum Average 

February 12 3,160 3,160 3,160 

March 26 3,760 3,000 3,410
 

April 23 3,570 3,160 3,410
 

MY 28 3,410 3,410 3,410 

June 23 3,410 3,410 3,410
 

July 4 3,410 3,410 3,410
 

The pump discharge on 8 February. 1975 was measured IV pitotmeter 
at 5.3 lps (455 cumd). It is thus apparent that the present pump is 
capable of capturing only about 15 per cent of the spring flow recorded 
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during this period. Pump operators stationed at the spring reported 
that the water level in the spring inlet structure was sensitive to 
extreme high tides which caused the water level in the pond to rises 

Prom the preceding tabulation, the spring yield is almost
 
constant.
 

When Coook Spring was developed by MOWD, there were reportedly
 
two prominent outlets, located about 4 m apart. The easterly outlet
 
was intentionally closed with fill material to facilitate access to
 
the caisson and the pump installed in the other outlet. According
 
to the MOND, the caisson was sunk entirely through large boulders, 
some of a size requiring a truck-crane to lift. It is thus considered 
that the aquifer permeability in the immediate vicinity of the current
ly developed outlet is likely high, and that these two original outlets 
are hydraulically connected. 

There are several other small seepages emerging around the peri
meter of the site which are not captured by the inlet structure. 
These are all very small relative to the main outlet discharge, but 
would warrant being captured if the Cocok Spring were to be developed 
to its full capacity for system supply. This spring is, in most 
respects, an excellent potential source of water, although due to its 
low elevation, all water from this source must be pumped. If Cocok 
Spring is selected for full development, design should include measures 
to insure that pumping water level in the spring never falls below the 
water level in the adjacent pond, to prevent the pond water from seep
ing into the inlet structure* 

Regina Pool Spring. Other springs emerging along the periphery 
of the pond and around the base of Buoagan Hill were investigated. 
Four springs were inspected, reportedly the largest seepages in the
 
area other than Cocok. All are in the Barrio Kalusaran area, between 
Coook Spring and Ozamit City The largest spring is currently developed
 
and supplies the (public) Regina Swimming Pool. A second spring,
 
locally known as Boom Ba Spring, was developed by NWASA in 1963 to
 
supply a small system servirg abput 50 houses on the hill overlooking
 
the spring. The spring is lower than the piping system to which water 
is delivered by means of a 100 mm x 38 =m hyiraulio ram. (This system
is not a part of MOWD.) Two other unnamed and undeveloped springs 
are located on the margins of the ponded area, both with yields judged 
lower than that of the Regina Pool Spring. Nevertheless, they are 
practical for development with a series of small outlet structures 
and pumping facilities. 

The Regina Pool Spring was selected for measurement as it appears
the largest of this group and more suited to convenient measurement 
than the other springs. 
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The Regina Pool was constructed by excavating a basin and build
ing a stone masonry-lined pool around the spring outlet. The pool
is operated in flow-through fashion, the overflow (and leakage) being
approximately equal to the pool influent from the spring. 
The pool
overflow all drains to waste in the same ponded area reoeivinC from 
the other springs in the area. There are numerous small leaks in
the pool walls, the total of whioh was visually estimated to-be 
on the order of 6.5 lps, or 550 cumd. A aging weir was installed 
in the pool overflow, and total spring yield was roughly estimated by
adding 6.5 lps to the overflow measurements. Results of the obser
vations of the Regina Pool Springs made over a 3-month period are 
shown in the following table: 

Month Number of Days Total 
1 Observation, 

February 1 1,680 

March 4 1,040 

April 5 1,040 

The weir has been raported destroyed at this site and no further
 
measurements were taken.
 

B allowing about 5 per cent for swimming pool use, the minimum
 
available flow from this spring will be about 990 cumd.
 

Talibaksan Spring. Talibaksan Spring yields about 3,060 oumdg

a flow which essentially equals that shown on drawings dating from
 
its original development in 1941. This spring is typical of several
 
known to occur in the hillsides of the valley of the Clarin River.
 
Field reoonnaisanoe and other investigation indicated that springs

of significant sise aie generally confined to the deeply entrenched
 
river valleys. 
These valleys cut into the alluvial fan members at
 
the base of the mountains forming the western limits of the coastal
 
sedimentary plain. 
The major river valley olosest to thet study
area is that of the Clarin River. Spring reconnaisanoe was Conoenm
trated in the length of the river valley several kilometers upstream
and downstream of the existing Talibaksan source* No springs of any

significant size 
were located downstream of Talibakean. The nearest
 
important springs located upstream appeared to be in Barrios Bitoon
 
and Dalingap in Clarin. 
Locations shown have beev estimated from 
field inspection and Measurement of approximate. altitude with an 
altimeter and correlation with available 1:50,000 soale topographic

mapping. Locations shown are nly approximate since the entire area 
is devoid of landmarks or other mapped features which would permit
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better definition of locations. However, locations shown are
 
believed to be conservative with respect to distance from Talibak
man (and hence pipeline length and cost). 

Bitoon Sprinx. The closest significant potential spring source 
in the valley, Bitoon Spring, is located on the south bank of the
 
main Clarin River channel. The spring emerges about 20 m above the 
river and cascades waterfall-fashion down a very steep and rocky
bluff to the river. There are three channels draining this spring.
The principal one is the most westerly and is fed from three outlets
about 20 m above the river. Pwo other smaller streams are fed 1W a 
.aries of small outlets located 30-40 m east of the main outlets,
and at a somewhat lower altitude. Elevation of the lowest outlet 
is about 180 m above mean sea level. These two subsidiary streams
 
are roughly of the same size. Each is considerably smaller than the
 
main spring outlet collected in the principal drainage channel 
 to 
the west. On 15 April 1975, flow gaging weirs were installed on the

three channels draining this spring. Total spring yield was estimated 
by suing the discharge measured in these three weirs: 

Month Number of Days Disoharge (ound) 
O Maximum Minimum AvereObservation 


April 5 3,3503,490 3,460
 

May 3 4,380 4,300 4,330
 

June 3 49300 4,300 4,300 

JU1y 3 6,840 4,300 5,920 

The entire exposed face of the bluff from which this spring
 
emerges consists of massive boulders 
and rook debris in which dense 
vegetation has been established. Capturing the full yield appears
practical, though several inlet structures will be necessary. 

The Bitoon Spring is reported to be on private land. It drains 
into the Clarin River, which is dammed for irrigation by NIA at Barrio 
Tinacla-an. Thereforej development of this spring for MOWD use would 
result in a reduction in flow of the river at Bitoon equal to the 
amount intercepted by MOWD. 

.Lower DlMP Spring. This spring is located on the north 
bank of the Clarin River channel about 1 km northwest of Bitoon 
Spring (and about 6 km west of Talibaksan). The spring emerges in 
a dense thicket within about 100 m of the river; the discharge
stream reaches the river quickly through dense underbush. It reportedly 
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lies on private land. This spring emerges in a series of five orsix outlets in sandy terrain on a gentle slope of the flood p"%ix
on the bank of the river. 
 The several outlets are scattered along
about 20-25 m of channel. Capturing the flow would be practical,

though a series of smal] inlet structures would be required.

Altitude is approximately 190 meters.
 

To measure the spring discharge, a temporary weir was installed
in the channel between the spring outlets and tka river. 
The followin& are summarized observations of the flow after the welr installation 
on 17 April 1975 

Month Number of Days 
 Discharge (cumd)

1975 Observation Maximum Minimum Average 

April 5 12,980 12,980 12,980
 

May. 5 13,380 13,380 13,380 

June 3 14,910 14,910 14,910 

July 3 
 169080 15,780 15,860 

A resident who has lived in the area for 60 years, reported
that the discharge is perennial, with no 
visually discernible variation in discharCe with the seasons or over a longer term. 

Capture of the full discharge would require a single main
structure and several subsidiery inlet boxes, exact layout anddimensioning of which must await topographic surveying of thesite. 
Salient features of the facilities required are shown in
 
Ficure VII-l.
 

Upper DalinapSpring. Located about 300 m northwest of LowerDalingap Spring is aaot--r major spring known as Upper Dalingap.
Its setting is similar to Lower Dalingap, consisting of a seriesof seven or eight recognizable outlets in sandy alluvium at the baseof the hill ridge forming the north bank of the river. It is at analtitude of about 200 m above sea level. 
From its setting and
proximity to the lower spring, it appears that the same basicaquifer system very likely sustains both springs. Upp6r Dalingap
Spring is on private land. 

A Caging weir was installed on the outlet channel on 7 February1975. Flow was observed on 33 occasions between that date and 31 July: 
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Xonth Number of Days Discharge (curd)

17 Observation MAxinum 
 inim Avera
 

Nbreary 5 159210 15,210 159210
 
March 8 15,210 15,210 15,210
 
April 9 
 15,600 15,600 1596,0
 
My 
 5 16,730 16,730 16,730 
Jme 5 17,170 16,730 16,870 
July 3 19,O80 18,320 18,700 

It is obvious that the discharge, within limits of aoouraoy in
field flow measurements, remained constant throughout the 1975 dry
season period and increased in the wet season. 

Long,-time residents reported that this spring flow has always
appeared constant over 
the years. However, they related that priorto 1970, this spring had a single prominent outlet at the base of
the hill. In 1970, there ocourred a 
rain storm of unusual Intensitywhiuh preoipitated a landslide on the hillside just above the spring.
This slide choked the single outlet, 
 and the spring promptly reappearedfrom the debris in the form of the existing several outlets. 
These
outlets are all of about the same size, and are scattered along the wind
ing onannel through a dense thicket. Distano between "che first andthe last outlets is approximately 50 meters* Capturing the aggregate
discharge in a series of small interconnected inlet boxei would be
 
practical.
 

Suunft7 of Sprint Flows 

These measured spring flows must be considered as tentative. 

For purposes of this study, it is proposed to use the minimumflows recorded in this period of observation. On this basis, theyields from springs in the two identified areas closest to the study 
area are: 

LooaWion Spring Provisional Design_____Flow (cum), 
Bucagan Hill area Coook 3,OO0 

Regina Pool 
 990 

Clarin River Valley aIlibakaa 
 3t060 
Bitoon 
 3,350

Lower Dalingap 12,980
Upper Dalingap 15,210 

Sub-?otal 38,590 
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It is evident that several combinations of these sources would
 
satisfy the projected 23,400 cumd ma.ximu-day demand for the year
 
2000.
 

Wells. Few wells are produced from the water table aquifer

because o inferior water quality and necessity to pump water derived
 
from the zone. However, many wells are produced from the artesian
 
aquifer that occurs throughout most of the Osamiz City-Clarin area.
 

Small diameter (25 to 50 m) cased wells have been successfully
jetted into the sand beds in the area for mauy years. Most resi
dences and commercial structures not connected to the MOWD system

utilize such wells for local or domestic supply. Though there has
 
been no detailed inventory in Ozamiz City, there are many such wells
 
in the city, approximately 100 or more. These private wells are
 
supplemented by several 100 mm diameter wells drilled for public use
 
by NWASA. Some of these wells in the Ozamiz City area are of flowing

artesian type, with yields typically 0.1 to 0.2 lps at elevations
 
of about 30 to 40 cm above the ground surface.
 

There is evidence that the hydraulic gradient in the confined
 
aquifer has declined over the years as may be seen from the followiag
 
typical examples:
 

When Drilled Artesian Head When Drilled 
February 
March 1975 

Artesian 
Head 

Well Number Q (lps) (m above rade) _____. .... Q (lps) (m above grade) 

XSO-I 0.38 1.20 1967 0.20 0.30 

MSO-3 0.50 2.10 1961 0.13 0,40 

MSO-l0 1.13 1.20 1971 0.13 , AW 

The above data show that yields are rapidly declining. This is
 
oaused by the overpumping of the aquifer through the uncontrolled
 
proliferation of wells. While the rate of installation of new we. i
 
in the problacion will likely be reduced assoon aa the level. of MOWD
 
service is improved, the availability of a fresh water artciij-a aqui
fer at modest depth will encourage continued use of such wells IV
 
consumers who for some reason do not want to obtain N0 ') service. 

From Ozamis City nortbward along the coast to Clarin, small
 
diameter flowing artesian wells are common. 
Yields and piezometric
surface elevations in general tend to be higher near Clarin than 
Ozamiz City, probably a reflection of the greater dendity of wells 
in the latter area. The best such well is reported to be in Barrio 
Lupasan (Well No. 115-2). When drilled in 1954, this 150 m-cased 
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well was flowing at 1.58 ips. By February 1975, this had declined
 
to 0.65 lps. This well is approximtely 1 km south of Clarin Pob
lacion. Other low yield wells of this type are found throughout

the Gango and Labo areas in the projected 1990 MOWD service area. 

The core city area of Clarin derives all its present water from
 
five public jetted wells (several of which equipped with hand pumps)
and a number of similar private wells. As in the coastal area to the 
south, yields of the wells have likewise declined over the years.
 

The continuing decline in piezometric head in the artesian aquifer
is a very undesirable situation since pumping becomes necessary where 
free flowing wells were ,reviously common. A combination of low
 
piezometric head and pumping can lead to saline water intrusion and 
deteriorated water quality. 

Although spring water is clearly the preferable choice for Ozamiz 
City municipal supply, an interim well water supply would be considered 
for Clarin, 6 km north of Ozamiz City. This would postpone the cons
truction of the connecting pipeline and consequently defer capital cost. 
A gravity spring water supply for Clarin, integrated with the Ozamaz 
City supply, is obviously preferable from all viewpoints (ease of main
tenance, cost of operation, reliability of water quality and quantity) 
except that of initial capital cost. It was necessary to investigate
 
this factor. 

The estimated maximum-day demand for Clarin in 1980 is about 
1,000 cumd (12 lps) rising to 2,420 cumd (28 lps) in the year 1990. 
From the aquifer and existing well data (Table VII-A-I), it appears
that these demands could be met. However, it would require a minimum 
of three wells to produce the 1980 maximum-day demand and six wells 
for 1990 demand. These wells would be 150 mm in diameter and about 
60 m deeps 

B. SU "WATER 

Surface Water Resources 

There are only two perennial watercourses of significant size 
passaing through or near the Ozamiz City-Clarin service area: the 
Labo River and the Clarin River. The other small streams mapped as 
braiding through the coastal plain in tis area are either ephemeral 
or, as in the case of those within the Ozamiz 1"ity Poblacion, are 
sluggish waterways frossly polluted with wastewater. Both the Clarin 
and Labo Rivers have been developed for irrigation 1W the National 
Irrigation Administration, through the construction of low diversion 
structures. At present there is no appreciable storage impoundment 
upstream of the control works on either rivers. 
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Labs River. The Labo River, a major stream, drains from the 
east flank of Mount Malindang to the north and west or Osamis. The 
stream emerges from the hills about 5 km northwest of the eity, and 
then flows northeastward passing through the small poblaciom of 
Labo near the airport and emptying into Iligan Bay at Lapasaa. Is 
March 1952, the Department of Public Works established a aing
station at Barrio Kalabayan, Ozamiz City, near the NIA diversion 
dam. The watershed is 55 sqkm at this point. 

Si'2oe the establishment of the gaging station, discontinuous
fragmentax records have been compiled (for example, the 1952-66 
period includes only 4 complete years of record; 1955-57 in oon
tinuous). In this 3-year period of continuous observation, summazy 
flows recorded are the following:
 

Month with lowest Total Discharge (Ie) 

minimum and maximu Labo River disohargesat 640 and 1,080 lps 

Year Month Minimum Mea Annual Mean 

1955 March 1,000 1,380 3,140 

1956 March 900 1,230 3,330 

1957 December 380 450 1,060 

The egional NIA office (in Molave, Zamboanga del Sur) reported 
res

pectively. The present area irrigated is 600 ha, implying a nominal
desired diversion flow of 900 lps. NIA notes that present Labo River 
flow is seasonally insuffioient for the present service area. Its 
irrigation system could be potentially extended to irrigate an addi.
tional 400 ha, if adequate water were available. There is an NIA
proposal to consider supplementing the Labo River with water diverted 
from the Clarin River. Apparently, tke full potential of the Labo 
River is being utilized by NIA in the driest critical monthse Thus 
substantial storage would be required if both existing NIA and pro
posed MOWD supl.es were to be sustained by' this souroe for the year
2000 demand.
 

Clarin River. The Clarin River in the principal stream flowing
through the study area. Throughout its length the Clarin River is 
a meandering, swiftly-flowing series of channels. Near its mouth,
the river divides into three distributaries, knoun as the Paco, Tudela 
aud Claria Rivers, all of which are developed for irrigation supply in 
NIA systems. These three distributaries have a semon watershed of 
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138 sqkm. The most southerly channel, 11. V1 t, passes
adjacent to the Poblacion of Clarin, and xI .- AlA in Barrio 
Tinacla-an (Canicapan). 

A 3ureau of Public Works flow ga" 
 .. established 
in late 1951 immediately upstream of t-. e t dreersion struoture. 
The observation period, since that date, I;.- .. t b4,4a oontinuous. 
Full years of record were compiled only durir 1y52-539 1960-61 and 
1964-5. In these 6 years, the following wei'v observed: 

Month with Lowest Total Diacaharg 

Year Month Minimum (hpe) mean (1p) 
Annual 

mea (IpS) 

1959 August 2,010 2,630 3,000 

1953 July 1,270 2,050 2,9550 

1960 May 650 1,400 2,050 

1961 Kay 620 1,270 2,360 

1964 January 2,780 3,010 3,960 

1965 February 3,020 3,420 6,010 

The Clarin Communal Irrigation System irr-.gates 750 ha, the 
nominal design diversion flow to this area being about 1,125 Ips.
The regional NIA office notes minimum and maximum river flows at 
the dam of 1,500 ips and 4,000 ips, respectively. 

Several major Rprings considered for eventual MOWD supply drain 
into the Clarin River 5 to 10 km upstream of the Clarin Dam. While 
some of this spring drainage flows into the Paco and Tudela distri
butaries, a ?ortioh drains through the Clarin River outlet*
Thus, interception of the spring discharge at its source will result 
in a correspondinC decline in river flow at the downstream irrigation
headworks. The riagnitude of this reduction may be developed, based 
on the following assumptions:
 

(1) Irrigation flow demands on the Paco and Tudela distri
butaries are, in general, about the same percentage of 
mean flow in those channels as in the case of the 
Tinacla-anDam on the Clarin channel. 

(2) The Clarin River distributary conveys about 50 per cent 
of the total discharge from the basin as a whole (in 1964, 
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which was selected as a typical year, the proportion of
 
mean 	annua discharge carried by the Clarin, Paoo and
 
Tudela distributaries was 52, 38 and 10 per oent, .es
pectively).
 

(3) 	Water from Bitoon, Lower Dalingap and Upper Dalingap

Springs heading toward the Clarin River Valley, flows
 
through the three distributaries in roughly the same

proportions as the oorresponding division of total runoff
 
from the valley.
 

(4) 	The aquifer recharge the river (rather than being recharged
 
by the river) for the full length of the river valley bet
ween the springs and the dam. (In other words, any spring

flow intercepted represents a downstream surface water flow
 
reduction of exactly the same amount.)
 

From 	the foregoing it is postulated that, were the full 235 lps
net demand in the year 2000 intercepted from springs draining into

this valley, only about 130 lps would appear ac the decrease in effeo
tive river discharge at the Tinaola-an Dam on the Clarin River distri
butary*.
 

For preliminary appraisal, the NIA demand of 1,125 lpm (1.5

lps/ba) was considered. 
To this may be added the estimated 130 lps
flow 	effectively withdrawn by MOWD in the year 2000, for a theore
tical total of 1,255 lps river flow required to sustain both demands
 
simultaneously. 
Review of the available 6 years of full-year records
 
showed the following: 

Number of Days When River Flow 
Year Was Less Than 1,255 lps 

1952 0 

1953 2 

1960 34 

1961 52 

1964 0 

1965 0 

The above short-term records imply that both the NIA and
 
ultimate HOWD demands could not be fully satisfied simultaneously,
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in scattered periods totalling several days to a month or more, in
 
years when the mean annual river flow at the Tinacl-azi Dam falls
 
below about 2,500 ips. During the dry year 1960-61, the year 2000

MOWD demand would have amounted to approximately 10 per cent of the 
mean flow of the river in the driest month, with the mean flow 
juut sufficient to satisfy the NIA demand alone. Thus a water rights
conflict may arise in the distant future.
 

The 130 lps MOWD demand from the surface water would represent
about 48 per cent of the total MOWD demand projected for the year
2000. This amount would represent (assuming no further increase ih
the NIA demand) about 12 per cent of the nominal irtioatien requirements. 

It is considered that MOWD will likely obtain water rights to
this small fraction of the river resource for the following reasons: 

(1) There are no other springs of suitable size and elevation 
for public supply as those identified in the Clasin Valley
upstream of the PIA headworks. 

(2) Available (fragmentary) stream flow data imply that occur
rence of such conflicts will be relatively infrequent and 
of relatively brief duration. 

(3) The critical volume, for which tY'ere is a potential con
flict,appears (from river flow ddta to date) to be a
modest percentage of irrigation needs but a very great

very 

percentage of the projected water supply demand. 

(4) Should developments over the next 15 years or so suggest

that more of the river flow should properly be allocated
 
to irrigation, there are other resources 
(springs such
 
as Cocok, etc.) outside the Clarin Valley which can be 
developed for MOWD supply. 
In other words, options are
 
retained for future adjustment of the funding and cons
truction planning, if required. 

(5) According to the national policy enunciated IV the National 
Water Resources Council, the body adjudicating water rights

in the country, public water supply has a higher priority
(other considerations being equal) than irrigation. 
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C. WATER QUALITY OF POTENTIAL SOURCES 

Samples were taken from the Catadman well, two rublio and 
private wells, the Dalingap Spring (located west of C -rin) and 
one surface water source, the C)arin River. Resultu oi 'ialysis 
are shown in Table VII-l. 

Surface Water 

Water sample from the Clarin River was of good quality. How
ever, turbidity and color may be a problem during the rainy season. 

Surface water would normally require provision of complete 
treatment facilities, regardless of frequency of rainy periods.
 
When water does not contain a high degree of color and turbidity,
 
direct filtration followed by disinfection may be practiced.
 

Groundwater
 

Water quality parameters of Dalingap Sprimg at Clarin were
 
within acceptable limits. Two wells were tested for chlorides
 
and results were within acceptable limits. Hydrogen sulfide was 
reportedly present in wells shallower than 25-30 mterso However, 
deeper wells(45+) produced better quality water.
 

Analysis of water samples taken from the proposed spring 
sources indicates that all the physical and chemical quality 
parameters are within the acceptable limitso 

Findings 

Springs and wells produce good quality water. Surface water, 
if to be utilized, would most likely require some form of treatment
 
particularly in handling seasonal color and turbidity problems* 
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TA Z VII-I 

WLMD QUALITY TIEST RESULJS 

Upper
Dltugap 

Alleble Spring
bTt mit Lii.s2 2-.Ja4 

Color (unit) 15 

T ate W 	 3
 
Odor
 
farbidity "5 	 0 
Solids 

A( utCi) 500 183 

b. Suspended I) 12 


Conduotivity (,iorcmhou/om)
 

pH 	 7-8.5 7.3 
Alkalinity (.g/i as c50 3 )
 
as Totl" 82 

b, Phemilpthalein." 0 

Total Hardne " 88 


Caloium (,m/i) 75 11.0 
Nagesium " 50 5.0 
l" 	 0.3 0.15 
Fluoride 105 0.34 

Cklorid, 200 10 


Slfa t (MC/J) 200 3.O 
Nitrate 
Nuagames" 0.1 0.008 
Copper 1.0 00002 
Zino 	 5 0,005 

2 Philippine National Standardo 

VIL-1S 

Lowr 
Daliam 
Spring 

I~r.51" 

10 


1 


153 

26 


7.8 


53 

0 

42 


11.3 
10.3 
all 

0.03 
14 


ail 


ail 

nil 

.004 


Bitooa Osad 
Spring X8-3 

7 I
 

10 10
 

1 3. 

164 281
 
12 9
 

8.1 8.$5 

46 106
 
0 5
 
40 46
 

11.2 10.4 
10.1 	 10*5 
002 0.03 
0.04 0.21
 

14 14
 

all 5.3 

all 0.006 
all 00001 

.01 06009 



TABLE VII-] (continued) 

Alow ea 

TertaJ't 

Color (uni) 15 
Taste i 3 
Odor
 
Tarbiiit3y ' 5 
Solids 

a. S (m/1) 500 
b. Suspended (mc/l) 

Conductivity (microWioui/cr) 

Chemical 

PH 
Alkaliniity (09/1.as CacO)3 )a* Total 
be Phenolpthalain " 
Total Haxdnasa " 

Calioim (u/i) 75 

Nanesium 
 50 

Iron 
 03 

Fluoride 
 1.5 

Chloride 200 


Sulfa-te (mg/1) 200 

Nitrate "
 
Manganese 0, 

Copper 1.0 

Zino 5 


2Philippine National Standard.
 

0zami .; 

M30-19 

10 

1. 

312 
8 


8.2 


105 

3 

13 


2.4 

2.1 

0O02 

0.07 


14 


407 


0.001 

06001 

0.010 


Grin Clarin 
14S0-21 MS0-22 

13,A '3-A r'-75 

i0 30 

12 

221 
94 

8.3 8.8 

112 216 
5 24 

94 88 

5.1 127 
22,6 3104 
0e,02 0.60 
0.02 0.36 

12 12 

riil nil 

0.008 0.08 
nil 0.04 
0006 0.005 
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CHAPTER TII ANALYSIS AND EVALUATION OF ALTERNATIVES
 

A. GENERAL 

This chapter identifies the alternatives for the source develop
ment, transmission, tx atment, storage and distribution systems. The 
analysis and evaluation presented herein are based largely on economic 
present worth cost studies. However, selection of the reommended 
plan may be influenced by non-eoonemic parameters especially if the 
"best" or "second best" alternatives fall within the degree of cost 
estimating accuracy. 

It is assumed that te engineering design of the first-stage
 
works will start in 1977 and construction phase will be completed
 
in 1980-81. Construction cost estimates of the proposed improvements
 
are based on the projeote. July 1976 unit prices. All estirztes on
 
the imported items are based on an exchange rate of 7 pesos to
 
1 US dollar. It is assumed that no customs duty will be charged on
 
items imported for this public water supply project.
 

Preliminary unit costs were developed for estimating construction
 
costs of the proposed facilities (Appendix B).
 

Total project cost includes construction cost, engineering and
 
contingencies, land cost, administrative and legal fees and interest
 
during construction. Present worth of capital costs is calculated
 
backward from completion time of construction.
 

Annual costs include labor, power, chemicals ad maintenance
 
costs, where applicable. These estimates are carried out for 1975,
 
1981 (the year when the first stage of proposed improvements is
 
completed), 1990 and 2000. Present worth of annual expenditures is
 
based on uniform and gradient series (where applicable) at 12 per cent
 
interest rate. Cost of amy facility to be replaced during the design


1

period (1977-2000) is included under capital costs for that year.


1Service life of facilities:
 

a) Structures and pipclines: 50 years
 
b Mechanical equipment : 25 years
 
c) Land : infinite
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During economic analysis, no escalation factor is applied to

July 1976 unit 
prices as it is assumed that all the alternatives
 
will be affected approximately with the same rate.
 

Economic comparison of the alternative schemes is based on
 
present worth of net disbursements during the period of 1977-2000.
 
Annual maintenance 
 cost estimates are based on construction costs
 
of the facilities: for structures and pipelines, 0.5 per cent; 
 and
for equipment such as pump and motor, 2.0 per cent of the estimated 
construction cost is used. Total annual power cost can be estimated
with the following formula (where applicable, diesel fuel cost of 
P1.00 per liter is used): 

M= H x 0.065 x 3.78 x 1.0 x 8760 2/ 

Personnel and maintenance costs may increase as more facilities 
are put to operation. Power cost at the pump station will increase 
gradually 	 in relation to the daily pumpage of water. 

Salvage values of the facilities at the end of the design period 
are important in the computation of net present worth of the total 
expenditures. With this, comparison of the alternatives can be ma"± 
at the same economic base. It is assumed that the salvage value of 
a facility would depreciate by linear method throughout its service 
lift. Therefore, a facility with longer service lifo will depre
ciate less than a facility with shorter service life during the 
same study period. Also, a facility constructed at a later stage
will have higher salvage value than a similar one ccnatruoted at an 
earlier date. 

The difference between the total present worth cost capital
and annual expenditures, and the present worth of salvage values 
would give the net present worth cost of the alternative. 

M - Annual power cost in pesos 
H - Horsepower utilized 

0.065 	- Diesel fuel requirement in gallons per horsepower
 
per hour
 

3.78 - Conversion factor from gallon to liter 
1.0 . Unit diesel fuel cost, in pesos per liter
 

8,760 - Number of hours in one year
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B. SOURCE AND TRANSMISSION ALTERNIiTIVES 

Surface Water Sources
 

Diversion of surface water flow from the Clar~,n and Labo Rivers 
for water supply to the study area may create a potential conflict 
with the existing NIA irrigation projects on these v'vers. Since 
the minilam flows of these'rivers are more or less used up by the
 
irrigation projects, additional and substantial amounts of supply 
can only be obtained by an impoundment reservoir. This means a
 
high capital cost initially for a dam and appurtenances, raw water 
intake and transmission line, water treatment plant, booster pump
 
stations and treated water transmission line. Annual maintenance
 
and operating costs would also be relatively high because of the 
number and complexity of facilities involved. Therefore, at least
 
for the design period, no further consideration is given to the
 
surface water sources. 

Groundwater Souroes - Wells
 

Investigation shows that the groundwater potential of the area
 
is not significant. In the past, with the existing private wells 
operating, piezometric levd of the groundwater has continuously 
declined. This indicates that discharge from the aquifer is more
 
than recharge. Further lowering the water table with additional 
wells could cause saline water intrusion and possibly reduce the 
existing spring yields. Therefore, long term reliance on ground
water wells neither appears technically feasible nor practical. In 
spite of this, however, econonW of groundwater .upply for the Clarin 
area was studied because at present there is no public water system 
in this municipality. The new system, if connected to the springs
 
or to the Ozamiz system for gravity supply, would require relatively 
long transmission lines. The present worth cost comparison between 
the local well field development and the gravity system, including
 
capital and anal costs for the period of 1977 to 2000, shows that 
the supply scheme by gravity is about P1*0 million cheaper* There
fore, nc further consideration is given to groundwater well supply 
for the study area. 

Groundwater Sources - Spi.nps 

As a potential water source to ?0WD, the springs have several 
distinct advc:ntages over deep wells or surface sources. Majority 
of the springs can serve the study area by gravity flow. The 
source development is simple, and operation and maintenance costs 
are relatively low, As the water in general has a good quality t
 
no treatment (other than disinfection) will be required at the source. 
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Construction works at the springs would include one or several
 
collection chambers, depending on the number and spacing of the
 
spring outlets, and necessary piping for supply connection, over
flow and drainage. The Cocok and Regina Springs are 1-2 meters
 
above sea level; therefore, spring water in the collection chamber
 
will have to be pumped into the transmission - distribution system.
 
All the other existing and proposed springs are located at eleva
tions varyinr 
 from 100 m to 200 m above mean sea level - sufficient
ly high for gravity supply* 

Source Development Alternatives 

Locations and estimated safe yields of the springs which are
 
being considered as 
sources of supply for MCWD are discussed in
 
Chapter VII, With different combinations of these springs, three
 
alternatives are developed and studied in detail.
 

Regardless of the alternative under study, certain improve
ments are to be made to the existing facilities at Talibaksan
 
Spring, These improvements will include a 3 km access road to the
 
spring, shut-off valves and flow meters for the existing and pro
posed piping and miscellaneous structural and site work. These
 
works are scheduled for completion between mid-1977 to mid-1978.
 
The proposed alternative combinations for the future spring develop
ments are discussed below and summarized in Table VIII-I1
 

Alternative S-i. In this alternative, it is assumed that the
 
Bitoon SprinC will be developed first# during the period from 1978 to
 
1980. The Cocok Spring will be phased out 
as soon as Bitoon is put
 
into operation. The proposed works at Bitoon will include two ool
lection chambers, necessary piping flow meter and valves, general
 
site improvements and a 3 km long access road. The total estimated
 
yield from Talibaksan and Bitoon is about 6,400 cumdt which is ade
qvate for the area until the year 1982. The Lower Dalingap Spring

will have to be developed around 1980-82. The spring has several
 
outlets within about 20-25 m length of a sandy terrain on the north
 
bank of the Clarin River. The required facilities would include
 
a spring collection chamber, necessary piping, valves and flow
 
meter t general site improvements and extension of the access road
 
by about I kme A single transmission line will convey the flows
 
from the Bitoon and Lower Dalingap Springs to the service area,
 

At a later stage, around the year 1995t the Upper Dalingap 
Spring flows will have to be tapped and transmitted to the dis
tribution system through another pipeline. 
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TAMLE VIII- 1 

STWIMNRY - SO-rqCE ALT"INMATIVES 

Alternative Spring 
Developaen' 

Con Artction 
Period 

Cumulative 
Safe Yield 

(o md) 

Year When 
Safe Tield 
of Spripga 
Needs Au; enting 

Remarks 

S-I 

S-2 

Talibaksan 

Bitoon 

Lower Lalingap 
TIper . ingap 

Talibaks.n 

Cocok/Reg-ina 

Bitoon 

Lower Daling-ap 

1977-78 

1978, 30 

1980--82 
1995-9? 

1977-78 

1978-80 

1981-83 

1987-89 

3,060 

6,460 

19,460 
23,460 

3,060 

7,060 

10,460 

23,460 

-

1980 

1982 

1997 

-

1980 

1983 

1989 

Only 5,000 cumd out of15,200 curd safe yield is 
included for ccnparisonpurp s 

3-3 Talibaks; 

Lower "alinCap 

'pper nalin-ap 

1n177-78 

l97.'-8O 

1992-94 

3,060 

16,060 

23,460 

-

1980 

1994 Only 7,40% camd out of 
15,200 cumd safe yield 
is includod for ccmpari
son purposev. 



Alternativy S-2. Following the improvements to the existingTalibaksan Spring facilities, the Coook and Regina Spring. under

this alternative will be 
 developed to their full capacities. Eah

of these springs would need construction of a collection chamber,

piping including valves and flow metering deviop and a pump station.

Theme works are scheduled for completion during the period fromto 1980. Development of the Bitom Spring will 

1978 
follow that of the Coook

and Regina Springs in 1983. Around the year 1989, the Lower Dalingap
Spring will increase the total supply to 23,460 ouad  the necessary
supply for the year 2000.
 

Alternative §-3. For this alternative, it is assumed that
development of the Lower Dalingap Spring will follow the improve
ments to the Talibakoan Spring. As soon as the Lower Dalingap

Spring is under operation, which is tentatively scheduled for
 
1960, the Coook Spring will be phased out. The Upper Dalingap
Spring will be developed and tied into the system around 1994, du
ring the seoond stage of oonstruction.
 

Transmission Alternat-ves 

The basic transmission alternatives are related to the proposed
spring development. Therefore, the three alternatives discussed for
the source development are also 
applicable to the transmission lines.
 

The Talibakean, Bitoon and Dalingap Springs can be tied into
the distribution system either with a single pipeline or with two or
 
more pipes in staged construotione
 

In order to have a uniform hydraulio grade line in the system#
all the excess pressures is the transmission lines are to be diss
pated at the hydraulic control ohambers, located at about elevation
 
70 .. The hydraulic control chambers are to be provided at the 
junotion of the transmission lines coming from different spring sour
ces and elevations. This is intended to prevent possible hydraulic

interference 
 of flow from one source to another. 

Alternative TRN-1, To moeet the 1990 water demands of the project
area, the Bitoon and Lower Dalingap Springs muet be devaloped daring
the initial stage of construction. The existing 2 - 150 = transmission
lines from the Talibaksan Spring Ao not have adequate capacity to carry the required flow %nd at the sae time maintain residual pressure in the distribution System. With oonsideration given to the
future service area limits, a hydraulio grade line (ROL) of 70 a isestablished for the distribution system. This HOL elevation can
easily be achieved since the proposed spring sources are at eleva
tions 1OO m or higher. The elevation differences of the proposed
springs served by a common transmission line may cause hydraulic 
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interferences ard affect the spring flows =less some form of hy.
draulic control is provided at the ji~ction points. To accomplish 
this hydraulic control, excess hydraulic eaer~y from on of the 
sources would be dissipated within the hydraulic control chamber 
and a new HGL would be established relative to the 0ound elevation 
at the location of the contr)] chamber.
 

A general layout of the existing and proposed transmission
 
facilities are shown tn Figure VIII-1. As shoWn in this figure,
 
the Talibaksan supply line has to be reinforced y a 350 mm 
diameter pipe from the spring to hydraulic control chamber No. 1o
 
This line plus two existing 150 mm diameter lines will be able to
 
carry the combined flows frQm the Talibaksan, Bitoon and Lower
 
Dalingap Springs. Sometime in 1980, when Bitoon Spring is developei, 
a 250 mm diameter pipe will connect it to the Talibaksan tlawjsabion
line through hydraulic control chamber No. 2. Future (1982) extension 
of the same transmission line to the Lower Dalin,ap Spring will be 
accomplished by a 300 mm diameter pipeline. The Upper DThlingap Spring
will be required around 1995 and the supply from this spring will be 
oonveyed to the distribution system by a 200 mm diameter pipe line.
 
(For purposes of comparing alternatives, this transmission line size
 
was computed only for the differential flow of 4,000 curd wlioh is 
required from the Upper Dalineap Spring to meet the year 2000 demands). 

Additional transmission lines will be needed for connecting major

demand centers and the proposed storage tanks to the source. Locations 
and sizes of these pipes in construction stages 1 and 2 are shown in 
Figure VIII-1. For this alternative, the storage tank for the Ozamiz 
area will be located at Buoagan Hill.
 

Alternative TRN-2. For Alternative TRN-2, it is assumed that 
the Cocok and Regina Springs will be developed right after or at the 
same time with the improvements to the Talibakean spring. Pump 
stations at these sources will be needed to boost the HGL to eleva
tion 70 m, as require& by the system operation. A 200 mm transmission
 
line will be sufficient to carry the flows from the springs to the
 
Ozamiz distribution system. The proposed pipeline locations from
 
the sources to the demand centers and the storage tank sites, are
 
shown in Figure VIII-2. The storage tank site for this alternative 
will be on a hill to the west of Ozamiz. (A storage tank adjacent
 
to the pump station at Bucagan Hill may not function properly.) During 
the initial stage of construction, a 250 mm diameter pipe from Talibaksan 
to hydraulic control chamber No. 1 and a 150 mm diameter pipe from the 
Bitoon Spring to the Talibaksan Spring will be constructed. When the 
Lower Dalingap flows are needed (about 1989), a 300 mm diameter pipe
will connect this spring to the transmission and distribution systems. 
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AlteratiWe LR..-. layout of the transmission facilities in this
alternative in similar to AIter.Ativ. TRN-1 exoept for Bitoon which is
not inoluded for developnt during the design period (1977M2000).
The Lower IDlingap Spring will be directly connected to the proposedT&libakean transmission line in 1980. Pipe siso required from theTalibakean Spring to hydraulic control chamber No. 1 and from theLower Dalingap Spring to Talibaksan are 300 m- and 250 ,mtrespectively. Around the year 194, another 250 m diameter transmission linewill oonvey the water from the Upper Dalingap Spring to the water 
supply system. 

Projeci Copts 

A breakdown of the oapital costs for the three alternatives is
 
shown in the following tables
 

Total Foreign
Conatruction ProjeotI T _9_M Exchange
Cgs* (P) 0() 
 @ne)
 

ALTERNATIV SI/TRI-1 

STA(E 1 (1977.82) 

Souroe Development 1,930,000 2,780,0oo 14,000Transmission Facilities 21.200 000 0 12.308000 

Total: 23,130,000 33,280,000 1,444,ooo
 

STACHK 2 (1988-97)
 

Souroe Development 
 185,000 290,000 3,300
Transmission Paoilities 
 16.800000 24.400.000 1.01.700 
Total: 16,985tOOO 24,690,0OO 1,085,000 

ALTERNATvE S2/PRN-

STAM 1 (1977-.83)
 

Source Development 3,550,60W 5,140,000 ' 
 188e500
Transmission Facilities 14.250,000 20,830.000 
Total: 17,800,000 25,970,000 1,176,000 

STACZ 2 (198&..90) 

Souroe Development 
 340,000 510,000 3,500Transmission Faoilities 
 14.950,--- 21.770,000 
 815.500 
Total: 15,290.000 22,280,000 819,o00

V!..8
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ALTERNAVE S3/TMR-3 
STAGE 1 (1977-81)
 

Source Develolp.ent 	 1,560,000 2,220,000 
 6,600

Transmission Facilities 
 20.600,000 29.9309000 1.436°400 

Total: 221160,000 32,150,000 1,443,000
 

STAGE 2 (1986.94) 

Source Development 	 1909000 
 300tOO0 3,500
Transmission Facilities 
 17.990.000 20.145,000 1.090.500
 

Total: 18 180, OCc 20,445,000 1,094,000 

Annual Costs
 

The estimated annual costs of the facilities which are included
in the comparison of the alternative spring development and transmis
sion schemes are shown in the following table: 

Operational

Alternative Period Personnel Maintenance Power Total 

S1/TRN-1 	 1973-80 10,000 11,000 - 21,000 
1980-81 100o0 81,000 . 91t000 
1981-82 10,0OO 119,000 - 1299000 
1982-90 10,000 124,000 - 134,0001990-97 20,000 199,000 - 219,0001997-2000 20,000 210,000 - 230,000 

S2/TRN-2 	 1978-80 10,000 11,000 21,000

1980-81 
 45,000 57,000 88,000 190,000

1981-82 45,000 66,000 95,000 206t000
1982-83 45,000 130,000 100,000 275,000
1983-84 45,000 135,000 105,000 285,000
1984-89 45,000 138,000 110,000 293t00
1989-90 45,000 141,000 122,000 30890001990-2000 55,000 228t000 122t000 405,000 

S3/TRN-3 	 1978-80 10,000 11tO00 - 21,000
1980-81 10,000 80,000 - 90,000
1981-90 10,000 118,000 - 128,000
1990-94 20,000 193,0OO - 213,000
1994-2000 20,000 210,000 - 230,000 
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ktimatd alvW value of the alternative oskees for theyear 2000 are shown I1 somatmotion, stag. in the folloving table: 

o 	 salaeCoustruton Construetiton value 
Alternative Stage Cost (P) In Tear 2000 

$1/EL,1 I 23, 100,00 134,OOO00
2 17,000,000 13,$709000 

82/TMI-2 	 1 17,748,000 11,106000 
2 16t29,4000 11,66OtOe 

S3/EL-3 1 22,170,000 13,730,000
2 10,200000 14,600,000 

II U61 We, Cooth .Vork 

The not present worth seat of ese altermatve sehse is shows.
in Tuble VIII-20 An indioated in this tablo Alternative S2/'71L2in the least-eost sokemeo Alternative S1/EN-i ad S3/W-3 are prae.
tieally equal. The initial project eont of Alternative 82/TRL.2 is
abeut P6O million loss tham the other alternatives* 

In Alternative 32/Ml-2, it is assumed that the Coek and Regina
Springs will be deveoped at abeut the same time with the improvenento
to the Talibakuan Spring supply and transmission facilitiese ]e3sse
of proximity of the Coeok sad Rtgina Springs to the sr vioe areaq
initial investments for the transmission lines in Alternative 32/TZ.2
would be greatly redfood and large ams of investments for the other
transmission lines would 	be delayed. Another advantage in Alternative
S2/ RL2 is having water 	supply eoing foem two opposite direetionse
Baok eondition would insreage the reliability o supply and improv
operational pressure dring poek-hour dmands. 

YII, IO
 



TABLE VIII-2 

SOURCE DEVEMPNT AND TRANSKISSION ALTERNATIVES 
PRCSUIT WORTH COST COPARISONS 

Present 

Wortk of Present Wortk 
Total Salvace of Net 

.A~ltrtive/st 
Alt 

Cotrustion 
Period 

Projeet 
Cost(P) 

Aurmial Costs(?) 
190 

Present Yfortk Costs 
C- al.. 

(P) 
o 

Value in 
oel 2000 

Disbarsemeats 
1977-2,000 

1 1 1977-32 33,280,000 

2 1988-97 24, 6....00 ...... 

21,000 134,003 230t000 25,160,000 660,000 25,82.0,000 1,810,000 24,000,000 

2 1 1977-83 25,970,000 

2 1986-90 2292809000.. 

21,030 308COO 405,000 19,315,000 1,463t000 20,778,000 1,510,000 19,278,000 

3 1 1977-81 32,1.0,o00 

2 198"-94 20,445,000 -

21t000 128,000 2309000 24,99000 60,000 25t650,000 19,TOtO00 23,780,000 



C. TREATMENT ALTRUUTIVEB 

All of the sprinC sources yield good quality water with the 
exception of Coook Sprisg whisk contains 0.55 .,/1 irons NTis 
amount of iron in a public water supply is slightly above the 
desirable limit (0.3 qC/1)o Iron in the groundwater can be pro
cipitated by aeration or olorination and then removed by sedimen. 
tations Considering the small amount of excess iron and its public 
acceptance in the past, provision of iron treatment facilities at 
Cocok u y not be economically Justified* The sprins at the source 
are basically free of &W mazm4"e pollution. However, to preserve
 
its natural potability in the distribution system, chlorine applics.
tion at suitable points of the system would be reconeded. A resi
dual chlorine in the amount of 0.2 mg/i will provide adequate pro
totion against potential contaminAtion in the distribution syntem. 
Effective treatment with chlorine an be accomplished if suffioient 
detention time (about 15 minutes) is provided. In the proposed 
system, the most effective point for chlorine application would be 
at the downstream portion of the hydraulic control chambers. Other 
water treatment alternatives are discussed in Appendix VIII-C.
 

Do DISTRIBUTION ALTNATIVES 

The distribution alternatives in the EDWD are distribution main 
stagCig; storage location and staging; and the provision of fire 
flow requirements within the internal distribution network* lWalus
tion of these distribution system oomponents and their alternatives 
is presented in this section. The distribution system components and 
alternatives are discussed is Appendix VIII-D. 

Baok component of the distribution system is designed to meet 
certain condition. of flow - - peak-kour flow, maximsn daily flow, 
and fire flows - - or certain pressure requirements for the flow 
oondition. The peak-hour and maximum daily flow requirements are 
listed in Table VI-7. 

Distribution Maig 

As disassed in Appendix VIII-D the minimum size for distribution 
mains is generally 200 mm and, under some oireumtanoes, 150 me Sino 
theme are minimum acceptable sisea it is not reoommended that theme 
sis be staged. However, where possibleall distribution mains 
which could ie constructed in two construotion phasm have been so 
designated in the reoomened plan. 
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The location of the future distribution mains has been planned 
along existing plaed street riCkts-of-way where possible. Distri
bution main spacisg is maintained at approximately 1000 a itervals* 
Yo avoid dead ends in the system, the distribution main network is 
looped as miok as possible. 

Storage faeilities are designed to provide 15 per Gent of the 
maxim daily flow requirements. For 1990 the storage requirement 
is 2,000 cam and for year 2000, 3,500 mm. By establiskinC the 
kydranlic grade lines at the source and distribution storage at an 
elevation of 70 at it is possible for the K)WD to provide servioa 
to areas up to an elevation of 50 as This will enable the MAVD to 
serve ultimately an area of 4t200 ka without kavisg to install booster 
pump stations. The location of storage in limited to a site havinC 
an elevation between 63 a and 68 a, allowing for a 7 m operational 
rag . In the Osaaii-larin arear three sites meet the desired 
criteria. These are located as follows: 

Site 1 - Near Barrio Kalaboyaa nortkwest of Osais and 
4.8 km from the core city of Osamis. 

Site 2 - On the ftcagan Hill southwut of Osamis an 2.8 
km from the core city of Osamis. 

Site 3 - Near Barrio Looso northwest of Claris and 
5.6 ka from the poblaoion of Clarin. 

For source alternatives S1 and 83, Sites 2 and 3 were used a 
the distribution storage sites. However, for source alternative 82v 
storage located at baam Hill is too close to the Cogok and 
Regina Springs pmp stations to contribute the proper flow during
peak hour oonditions. Therefore, Sites I and 3 were used for al
ternative 32. For th~e soure/transmiusion alternatives, the follow-
Ing storae volumes were used: 

Construction Storage Volume (am) for Alternative _ take si/Ix-i S21TRX-2 MZ 

Site 1 	 1978-1980 1900 1900 
1988-1990 goo 900 

Site 2 	 1978-1980 1900
 
1988-1990 900
 

Site 3 	 19U-190 700 700 700 
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The storage loations and transmission lines conneting the storage 
to the distribution system are shown in Figures VIIL1 and VIIL-2. 
Storage for Claria is postponed to 1990 beoause of Its proximity to 
the hydraulio eomtrol chamber and the longer distance to Site 3. 
The required storage volumes at Sites 1 and 2 were staged lr install
ing 2,000 oun in 1950 and another 800 om in 1990. Staged onstrao
tion is disoussed in Appendix VIII-D. The storage tanks will be 
located approximately oa-grade and will permit an HOL range of 7 a 
from 63 a at the outlet elevation to 70 m at the overflow elemtiome 
The structures will be of reinforoed concrete and oovieted. 

After selection of souroe/tramnmission alternative 2 am the
 
recommended sakeme, additional storage alternatives were oosiderede
 
These alternatives and the final storage reoommemations are described
 
in Appendix VIIID.
 

~WM ork 

The existing internal network in V)WD will be incorporated into 
the long-term improvement program by connections at several points 
to sew distribution mains and by reinforcement of the existing net
work* Field studies indicate that the earrying capacity of existing 
100 - and 150 -m pipes has not deteriorated andthereforeoan b. kept
in srvioe. However, new, larger fire hydrants should be installed; pipes 
in sizes lees than 100 m should be replaced; dead-Ad pipes should 

be looped; nw valves should be installed; and streets without suyriee 
should be extended servioee A 22 ks area of the core oity was examined 
to determine the approximate costs of reinforcing the internal net
work* The estimated costs and samber of pipes and valves are listed 
in Table VIII-3. 

Table VIII.3 also includes the construction oosts for the service 
area extension to nw areas. The costs estimates are based on recom
medations disoussed in Appendix VIII-De For NWD am average of 10On/ka
of pipe is assumed to be installed in the service area extension. The 
minimum pipe diameter recommended is 100 m. 

Hand PM.Wells 

Hand pump well for urban areas is disouseed in Appendix VIII-De
In sumry the had pump well is not preferable to a piped water 
system because of the lower level of service and the marginal cost 
adv&atage. However, in rural areas not likely to be near the piped 
water system, the hand pump well is more economically favorable. 
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TABLE VIII-3 

INTERNAL N OTWORK
COST
 

Foreign
 
Exchange
 

Internal Network Average Requirement Construction Component

Description of Area Component per Hectare Served Cost ( a/ha)( ha) 

A. 	 Reinforcement of Pipes 
Existing Network 	 100 mm 30m/ha 49350 135
 

150 mm 40m/ha 9,800 312
 

Valves 
100 mm .80/ha 1,632 
150 mm .30/ha 840 

Total (Rounded) 16,600 440
 

B. 	 Service Area Pipes 
100 mm 80m/ha 11,600 360 
150 mm 20m/ha 4,900 156 

Valves
 
100 m .40/ha 816
 
150 mm .lO/ha 280-


Total (Rounded) 17,700 520
 

C, 	 Fire Protection 

Service
 

High-Value Area 	 150 mm Hydrant .57/ha 59000 
Residential Area 	 100 mm Hydrant .20/ha 1,600 

E. 	 OTHPR ALTERNATIVES ON WATER 
CON"ERVATION AND AUGMNTATION 

In areas where wzter is a soarce resource there are several
 
alternative measures of conserving water* These alternatives depend 
on sophisticated technology in the case of water reuse and desalting 
or governmental policy in the case of land management. Appendix VIII-E 
is a discussion of these conservation and augmentation alternatives. 
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CHAPTE IX DESCRIPTION AND COST OF THE RECOMMENDED PLAN 

A. GENERAL
 

Deficiencies of the existing water supply system can only be 
eliminated by upgrading the quality and increasing the quantity of 
water delivered the service area. This will require unaking 
an extensive construction program including source dwrelopment, 
treatment, transmission and distribution facilities. 

This chapter describes the early action program required; th 
first and second stage construotion programs; their capital and
 
annual costs; other ongoing considerations; sewerage and drainago 
concepts; monitoring of water quality and flows; updating the water 
supply master plan; and the environmental statement. (Appendices 
A, B, C and D are discussions of the Design Criteria, Basis of 
Cost Estimates, Construction Materials and Methods and Outline 
Specifications.) 

B. EARLY ACTION GUIDELINES 

While the findings and recommendations of the final report are 
being discussed, pending their approval by the Water District, LWUA 
and financial agencies, certain steps may be taken to facilitate 
"early action" in the MOWD water oupply system. These early action 
guidelines are as follows (costs are shown in Table IX-l)g 

General Planning and Administration 

1. 	 Continue the publicity and promotional campaign concern
ing the water supply feasibility studies so that Water 
District customers are kept fully aware of the impending 
improvements and prepare them for the anticipated water 
rate increases. 

2. 	 Discuss in detail within the Water District ideas relative 
to raising the implementation funds (both peso and foreign 
exchange cumponents). 

3. 	 Strengthen the legal basis for development of new water 
sources, and prepare for the implementation and enforce
ment of policies involved. 

4. 	 Conduct a physical inventory and survey of the existing 
water supply and sewerage systems, and all connections 
to private premises. Ax inventory of all private wells4 
neptic tanks, and private and public drainage systems 
should be included. 
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5. Initiate a sewerage/draina g feasibility study after theplanning of water supply facilities is completed.
conneotion with this study, 
In 

conduct an ooeanographio
survey of the Iligan and Panguil Days. 

6. With oonsultation, adopt flexible and enforceableplumbing code 
a 

in anticipation of the proposed watersupply facility improvements and future sewerae/drainage schemes, The use of thin-vail Sohedule 20 steelpipe for water service oonnections should be discontinued.It is recommended that PVC pipe be used for service 
connections. 

7. Initiate improvements to the management, engineering andmaintenance procedures of the Water District in accordanoe with the established LWUA guidelines, in anticipatiL .of future requirements that Amy be imposed by lending
agencies. 

8. Purchase calculators, typewriters, addressograph sd validating machines, miscellaneousfurniture, items of office equipment/and appropriate technical books for a basicWater District Library.
 

LandAauisitign and DataColleion
 

9. Acquire the land to cover proposed water sources, storagetank sites, administrationt laboratory and shop faoilities,as well as rights-of-way for proposed transmission pipe.lines, Conduct detailed topographio surveys of all theseproposed sites for future facilities.
 

10. Initiate a routine hydrologic and meteorologioal datacollection program by establishing rainfall and evmpora,tion gaging stations in the Water District. Also initiatea continuous program to monitor flows from the existingand proposed spring sources. (According to the NationjlWater Resources Council, it has available funds for thepurchase of such monitoring equipment.) 

OerationAlInprovements 

llo Meter all existing flat rate service connections. Purchaseand install the required water meters. (There are approximately 450 connections with non-functioning meters and no meters in MOWD.) 
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14. 	 Continue with leakage surveys of the existing water 
supply system, identifying actual and potential cross
connections between the water supply system and pollution 
sources. Perform the neoessary pipeline repairs and 
valve repairs/replacements discovered during the smvenu. 

15. 	 Purchase three additional vehicles (ons j or I ton piak-up 
truck and two jeep-type, four-wheel drive vehicles for use 
by the Water District staff). 

16. 	 Purchase three complete sets of pipe drilling/tapping
machines for the installation of customer servioes on 
distribution pipes. 

17. 	 Purchase and install on the Talibakuan/Osamis transmission 
pipeline four automatic vacuum/air release valves. 

18. 	 Make minor repairs, pipe interconnections, etc., to exist
ing pipes to ensure maximum service to existing customers. 
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TABLE IX-1 

COST ESTIMATES FOR EARLY ACTION II(M 

Estimated Construot- Estimated Foreign 

Iem ion Cost (P) EX&rS n onent 

Souroes (aoquire 3 ha) 	 60,000 
Tranamission Line (Rights-of-May)6,000
 
Storage Tank (2 x2 ha) 
 80,000
 
Ad.. Building (0.25 ha)120D
 

271,000 

2. 	 Nter Analysis EuUiment 

Chlorine Residual Sets 	 4
 

4,000 
 500
 
3. 	 Dtafepotimna Zcmi .t
 

Coook Spring 
 2O,000 2,500 

Storage Tank Site 	 20000
 

40,000 5,000 
4. 	 Rvdroloioj e,teorolo1oa&1
 

& Sprin~ Data Collection
 

a. 	 Spring gaging 
4 sites 0 P1,000,
 
1 site * P2,000 6O00


b. 	 Meteorological stations 5
 

21,000 
 1,500 
5. 	 Leakae Surveys, ee. 

2' 4 Geophones 5,600 800 
b. 	 Valve maintenanoe/
 

replaoement
 

29,000 800 

6. 	 DrillindUM&Kiin ftachines 

3 	 Noe.
 

23,000 
 3,000
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TABLE UX-i (Continued) 

OOST STIKATES FOR EARLY ACTION WOWSU 

t e 	M Estimated Construct-I ion cost MP 
.-. ___s 

7. 	 Vacuum/Air Release
 

Valve.
 

4 each 	 3.000
 

3,o00 

8. 	 Kisollaneous Reairst
 
Interconnections. eto.
 

7,000 

9. 	 Vehicles 

2 Jeeps 100,000 
1 Pick-Up Track 50,000 

150,000 

10. Office Equivwnt 

2 Calculators 2,100 
2 T pewriters 6,000 
1 Addressograph 25,000 
1 Validating achine 10,000 
3 Filing Cabinets 3,220 

46t000 

Sub-Total 594,000 

15% Contingencies 8,o 

Total Project Cost P83,000 

Etimated ForeignExchng Component
 
) ,
 

400
 

14,000
 
76000
 

21,000 

300 
860
 

3,400 
1,300
 

5,900 

38,000
 

,0
 

$ 44,000
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C. FIRST STAGE OF WONG-TERM RECONMENI3D PROGRAM 

As a result of the alternative studies which were described in
Chapter VIII, Alternative 2 has been selected as the recommended
scheme for source development and transmission facility construction*
Certain rdifications have been made to the selected alternative for 
purposes of construction phasing and cost minimization. The cons
truction of treatment facilities, distribution system piping and
 
internal distribution system network will prooeed simultaneously to
 
provide a balanced souroe/tranamission/distribution construction
 
program.
 

The first stage of the proposed program will be implemented in
three construction steps and the second stage in two construction 
steps, Each construction step- or phase wauld be about 4 to 5-year

period- The major exception to this is Stage II Phase A which

begins in 1984 and 
ends in 1995, since the development of Lower

Dalingap Spring must be implemented in 1.984-86 (refer to
 
water supply-demand chart, 
 Figure IX-l). Because this additional 
source will provide enough water supply to the MOWD (Ozamiz and
Clarin) to satisfy demands until year 2000, the cost of the develop
ment of this source has been included in the Stage II program.
 

Construction Phase I-A (1977-82) 

Source Development. The Cocok and Regina Springs will be
developed first and tied into the existing distribution system.

There are several springs emerging around the Regina swimming pool.

These springs which have a 
total minimum yield of approximately

1,000 cumd will be collected and pumped into the Ozamiz system.

The existing facilities at Cocok 
Spring produce approximately 15 
per cent of the total estimated minimum spring yield. The proposed 
new collection facilities and pump station at Cocok will fully utilize
thG expected spring yield (estimated to be approximately 3,000 cund)o
The distance between the Cocok and Regina Springs is approximately
500 m, and they are located such that they can be connected to a common transmission line to supply the Ozamiz Allarea. necessary
appurtenances such as valves, flow meters and recording devices will 
be incorporated into the pumping facilities.
 

During this construction phase, certain improvements will be
made to the existing facilities located at Talibakean Spring. These
improvements will not substantially interfere with water supply tothe service .rsa and will include general site and structural improve
ments, installation of valves on the existing transmission lines and 
provision of flow metering devices.
 

Along with the above works on the Cocok, Regina and Talibaksan
Springs, it is proposed that the Bitoon Spring site be developed
during this construction phase. Bitoon Spring has several outlets 
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which will be tapped separately and brought together at a collectiom 
chamber constructed at the location of the spring outlet of lowest 
elevation. It wil2 be necessary to construct a 3-km aocess road to 
this site. All appurtenances such as valvec., flow metering devices, 
overflows and drain pipes will be included. A
 

The proposed works at Coook t Regina, Talibacan and Bitoon Springs
scheduled for the period 1977-80, will provide an estimated minimum 
total spring yield of approximately 10,400 cumd. This amount of source 
capacity will be adequate to satisfy the projected demand of the Water 
District until 1986 (Figure IX-1). . 

Transmission Facilities. The first line to be installed will be 
the line from Cocok and Regina Springs. A 150 mm line from Coook will 
parallel the National Road and will be connected to a 200 mm line at 
the junction of the National Road and the road to Barrio KalabaLyan.
Regina Spring water will be pumped through a 150 mm line which will 
be connected to the existing 150 mm Coook transmission line. The 
present section of 1006-m pipe which joins the existinC Cocok trans
mission line to the distribution systen will be reinforced with a 
150 mm line. (See Figure IX-2, appended and Appendix Figure IX--1.) 

The existing two 150 mm transmission pipelines from Talibaksan 
Spring are adequate for the Tali:akzpz Spring flow, but will have to 
be reinforced with a 3,120 m long, 250 mm pipeline in order to carry 

-iditional flow from Bitoon Spring. The Bitoon Spring flows will
 
be transmitted from the Spring to the hydraulic control chamber located 
near the Talibaksan Sprirg site via a 2,600 long, 200 mm pipeline. 

Talibaksan Spring is located at an elevation of 100 m. The exist
ing parallel 150-mm pipelines will remain essentially unchanged and
 
will discharge into the new storage tank to be located at an elevation
 
of 70 m. A valved connection between the existing 150-mm pipelines 
and the hydraulic control chamber located on the Bitoon Spring pipe
line will be provided to permit flow diversion if required for the
 
existing pipes.
 

Because Bitoon Spring is located at such a relatively high ele
vation (180 m), a hydraulic control chamber will be required in its
 
delivery pipeline to ensure that the maximum static pressure encountere 
is maintained at a reasonable level. The hydraulic control chamber to 
be employed is a small concrete structure with a vertically hanging 
baffle facing the inflow from the source. Energy dissipation is ac
complished by the impact of the incoming jet of water on the vertical 
baffle, and by the eddies or turbulence created by the directional 
change of the jet after it strikes the baffle. This type of hydraulic 
control chamber is illustrated in Appendix Figure IX-C-2. A similar
 
energy dissipation structure will be incorporated in the inlet portion 
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of the storage tank to be located at the unction of the Bitoon and 
Talibaksan pipelines (near Barrio Segatic) The 	 existing uncovered 
storage tank located along the existing pipeline 	 from Talibaksan 
Spring will have to be abandoned because its location and elevation 
are not compatible with the effective operation of the new system.
 

Profile of the proposed pipeline from the springs to the proposed 
source storage tank is shown in Appendix Figure IX-C-3. 

A transmission line from the proposed source storage tank will 
be extended to Clarin. The completion of this line should coincide
 
with the development of Cocok and Regina Springs. A 200 mm line will
 

i-.o, 

Kinangay Norte, where it will be to 150 mm to
 

be in, d it.I the iourcoi otorie tank in Barrio ;;etZatic to !Jk-iro 
reduced pipe extending 

the Poblacion of Clarin.
 

A 250 mm line will be installed from the source storage to a
 
point about 3 km from Ozamiz City. At this point, the line will be
 
reduced to a 250 mm pipe and will extend to Ozamiz City.
 

Phase I-A transmission lines are listed in Table 	 IX-2. 

TABLE IX-2 

FIRST STAGE PHASE A TRANSMISSION LINES 

Location 	 Construction Pipe Size Pipe Length

Period (Mm) (m) 

Cocok Spring to Ozamiz City 1977-78 	 150 2,870
 
200 900
 

Regina Spring to National Road 1977-78 	 150 1,220
 

Talibaksan Spring to the Source 
Storage Tank 	 1978-79 
 250 3,120
 

Bitoon Spring to Talibaksan 1979-80 	 200 2,600 

Source Storage Tank to Clarin 1978-79 	 200 2,150 
150 1,350 

Source Storage Tank to Ozamiz 	 250 3,550 
200 2,850 
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The transmission lines will bU equipped with adequate mmbe' of 
shut-off valves. Cost estimates for the valves are based ca their 
sizes reduced one nominal Oise lover than the diameter of the oor
responding transmission line.
 

Me number of valves and sizes required for the tranmission lines
 
is as follows: 

Size (mm) Number 

100 2
 

150 24 

200 8
 

Storgg Tk, Concurrent with the construction of the Talibeksan 
Spring transmission line, a lt9 amm ground storage facility will be 
constructed in Barrio Segatio at a ground elevation of about 67 meters. 
The tank will have a 3 a operational range and will control the ayten 
EOL between 67 and 70 ms Water leaving the storage tank will be 
measured and chlorinated. 

Tre&tment Failities. Treatment required for -the existing and 
proposed spring sources is disinfeotion IV chlorination., For the 
Coook and Regina Springs it is proposed that the chlorination facili
ties, provided in the Early Action Program, be initially installed at 
the Coook Spring pump station and subsequently moved to the Regina 
Spring pump station upon its completion. Two units will be provided 
and will be located in a separate room adjacent to the pump station. 
For the Talibaksan and Bitoon sources, effective chlorination can be 
accomplished by provision of chlorinators adjacent to the -trans
mission pipelines just downstream of the storage tank near Barrie 
Segatio. It is suggested that all chlorinators be of the same type, 
to the greatest extent possibleg to facilitate repair and replace
ment. 

Distribution Mains. The reoomended schedule for installation 
of distribution mains is listed in Table 11-3 and locations are shown 
schematically in Figure IX-3. 



------------------------------- 

TABLE IX-3 
FIRST STAGE PHASE A DISTRIBUTION MAINS 

Construction Description Pipe Pipe
Pipe Nods Size Length _ Period 

___ o TberTo
 

1978-79 Ozamiz City 21 2 3 150 200 
23 2 1 200 370 

" 24 1 4 150 590
" " 25/ 1 21 150 500

19.-81 20 3 5 150 750 
" 19 5 6 200 650 
" 7 6 4 
 200 920
 

1978-79 Clarin City 13 11 12 150 700 

14 12 14 150 500 

In Ozamiz City the following 
-

lines will be installed: a 150 mmmain along Bonifaoio Street between Pingol and Rizal Streets; a 200 mmmain on Pingol Street from Burgos Street to Bonifaoio Street; a 150 =main along Pingol Street from Burgos to Zulueta Street, thence, alongZulueta Street to Rizal Street; and a 150 mm line along the NalaubangRoad from Pingol Street and to be connected to the existing 150 ma
line which is out of service at this time*
 

In Clarin a 150 mm line will be installed along Rizal Streetbeginning at the National Road and extending to the point of connection with the Clarin transmission line along the Clarin-Tinacla.an 
Provincial Road. 

In the latter part of Phase I-A, additional distribution mainswill be installed in Ozamiz City when the new transmission line fromthe storage tank in Barrio Segatic is completed. Three mains willbe installeds a 150 mm line some 750 m along Bonifaolo Street fromRisal Street to the point of connection with the new transmissionline; a 200 mm line from the new transmission line to the NationalRoad at Prospera Park; and a 200 mm line from Prospera Park along 

(i/nly one part of pipe number 25 as explained in the text* 
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the National Road to Hizal Street. The last three lines will
 
complete a loop of 150 M and )'O mm mainu which wifl i~ai
ficantly improve the dattribution of water and peak-hour 
pressures in the poblaoion of Ozamiz City. 

The details of distribution mains to be installed in Phase 

I-A are as follows:
 
,Pipe Diameter (m) Total Longth 1m) Number of Valves 

150 3,240 18 

200 1,940 -


A 100-mu fire hydrant will be installed at the end of the 150-au 
distribution main in Malaubang for occasional fiuuhing,of' the 

main.
 

Internal etwork. The construction program for the internal 
network is discussed in Appendix IX-C. During Phase I-A, 30 ha of 
the existing service area in the poblacion of Ozamiz City will be re
inforced with 100 ma and 150 m lines and 150 mm fire hydrants will 
be installed in the same area. In addition, 100 ha of the area will 
receive internal network piping. Approximately 85 ha will be served 
in and around the Ozamiz City poblaoion; about 50 ha between Na&
saysay Boulevard and the National Road; and another 35 ha in the 
vicinity of the Misamis College. Some 15 ha in the poblacion of 
Clarin will also receive an internal network system.
 

Service Connections. The recomuended program for installation 
of service connection is described in Appendix IX-C. During Phase I-A 
1,500 new connections will be installed and 200 existing connections 
will be replaced. 

Administrative Building. The existing offices of the Water 
District provide an overcrowded working environment for the exist
ing staff and do not allow proper functioning of the facilities lo
cated within them. These offices are lcoated ina rented building 
without adequate space for expansion. 

In order to provide adequate facilities for billing, collect
ion, customer service, record keeping, general administrationg water 
meter repair, laboratory analyses and general storage, it is recommend
ed that a new administrative build±ng be constructed., The cost for 
this building has been estimated on the assumption that approximately 

qa of floor space will be allocated for laboratory,30, 60, 60 and 150 

water meter repair, general storage and administration facilities,
 

respectively. 
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All required item such as land, building oonstructiong paved

parking area, furnishings and office equipment, are also included
 
in the cost.
 

Moter Repair Facilities. The Water District performs

metering of service connections and meter maintenance 
under very
difficult circumstances. The Water District has no proper meter re
pair faoilities t adequate space, tools or equipment, with which to
 
properly repair and test water meters.
 

It is recommended that a new water meter repair/test facility 
including necessary test benches, work benches, tools, sinks, oarts,
tools, furnishings, etc., be provided. The space required for these

facilities has been included in the proposed administrative buildings
 

Laboratory Equiteent. At present the Water District has no
 
facilities for determining 
the quality of the water supplied to 
consumers or entering the transmission and distribution pipelines
from existing sources. It is absolutely necessary that these 
facilities be provided to monitor the quality of sourcewaters and
 
to detect as early as possible the sources of polluted water within
 
the service area of the system. 

To ensure monitoring and managing the water quality by the
Water District, it is recommended that complete laboratory equip
ment be procured for physical t chemical and bacteriological analyses
of drinking water. The space required for these facilities has been 
included in the proposed administrative building. 

Cost Summary - Phase I-A. The cost summary of Construction 
Phase I-A is presented in Table IX-4. 
 Based on 1976 price levels tthe total project cost of this phase is P23.0 million, of which 
about $774,000 is in foreign exchange. 
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TABLE IX-4 

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

Construotion Coutruction 
Foreign 
Exchange Component 

eMprCost (P') Q3.gA.Lu.. 

Source Development 
Coook & Regina Springs 1977-78 1,616t000 30000 

Talibaksan Spring 1978-79 33,000 

Bitoon Spring 1979-80 543,000 

Transmission Lineu4 

Coook to Osamis City 1977-78 1,364,000 44,300 
Talibaksan Spring 1978-79 1,4919000 56,000 

Bitoon Spring 1979-80 958,000 36,000 
Storage Tank to Clarin 1978-79 1,116,000 40,200 
Storage Tank 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 Network5 1978-82 2,418,000 66,000 
Service Conneotions 5 1978-82 832,000 24,000 
Administration Building 1977-78 304,000 
Meter Repair Facilities 1977-78 168,000 20,000 

Laboratory Equipment 1977-78 162,000 19o000 
Sub--Total P16,232,000 $560,400 

Engineering & Contingencies 

.25% 3,247,000 118,000 
15% 488,000, 14,000 

Sub-Total P19,967,000 $692,000 

Administrative & Legal Fees 599,000 
at 3% 

Sub-Total P20,566,000 $692,000 

Interest during Construction 
at 12% 2,440.000 82.000 

To t 23,006,000 $774,000 

2ron mid-year to aid-year. 
Based on P7 00 to 31.00. 
Includes hydraulio control ohambers. -

6Enginaeering and contingencies computed at 15%. 
6 Inoluded in Early Action Works. 
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Construction Phase I-B (1982-86) 

The construction in Phase I-B is limited to distribution mains,

extension of internal network, and installation of service connect
ions.
 

Distribution Mains. The construction program for distribution 
mains will be implemented mainly to connect the City 6f Ozamiz with 
the Municipality of Clarin by installing a 150 = line along the 
National Road* Concessionaires along the roadside will be served by
direct connection to this line. This line will be 6,000 a long and will 
require 10-150 mm gate valves. The recommended mains are listed in 
Table IX-5. 

TABLE IX-5 

FIRST STAGE PHASE B TRANSMISSION AND DISTRIBUTION MAINS 

Pipe Node Pipe Size Pipe Length
 
Year Descript ion Number From To (mm)
 

1982-86 Distribution Mains
 
National Road 8 6 7 150 i,100 

Ozamiz City 9 7 8 150 800
 

to Clarin 10 8 9 150 1,700
 

11 9 10 150 1,200 

12 10 11 150 19200
 

Internal Network. An additional 30 ha of the existing system
in the poblacion of Ozamiz City will be reinforced and serviced by
fire hydrants. Some 100 ha in the ftinge areas of Ozamiz City and
Clarin will be extended service by installation of internal network. 
In Ozamiz City, it is anticipated that 40 ha of this area will be 
between the City Hall site and the proposed market site. Another 
20-30 ha will be northeast and in the immediate vicinity of the 
proposed market. Approximately 20 ha will be served between the 
National Road and the road to lalaubang. Some 10-20 ha will be 
provided service in Clarin. 

Service Connections. Another 1,500 new service oonnections will 
be installed and 300 existing service connections will be replaced. 
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C mry - Phase I-B 

The oost cumnary for Phase I-B is given in Table U-6.
 
Based on 1976 price levels, the total projeot cost of this phase

is P6.5 million, of which about $180,000 in in foreign exchane.
 

TABL 31-6 

COST SUXNARY OF CONSTRUCTION
 
STAE I P WE B (1982-86)
 

Construction Coustruction Foreign Izobw 
I te0 rio&7 mos (r) 2 ml 

Distribution Mains 1982-86 19498000 46,80 

Intarnal Network9 1982-86 2,418,000 65,500 

Barvioe Comnections 9 1982-86 869.000 24,000 

Sub-Total 4,785,000 $136,000 

bgineering & Contingencies 

25% 375,000 12,000 

15% 4990o0 13,00 

Sub-Total 5,653,000 $161,000 

Laud Costs1. 

Administrative & Legal Fees 3% 170000 

Sub--Total 59823,000 1611000 

Interest during Consetruotion 12% 69i - 92 
P6,522,OO0 $180,000 

7prom mid-year to mid- eaz
 
8Based on ?7.00 to $1.00.
 
9 Engineering and 6ontingenoies are ooplted at 15 per cent.
 
0lncluded in Early Action Phase,.
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Construction Me I-C (il:-9o 

Transmission Lines. During Phase I-C a second transmission line 
will be installed from the storage tank in Barrio Segatic to Osamiz
 
City. Computer analysis of Phase I-A and I-B transmission lines and 
distribution mains indicatesreinforoement will be required to maintain 
adequate peak-hour pressures in Ozaniz City. Por this purpose,a 350 mm 
line will be laid beginning at the storage tank and extending 3,550 m 
to a point 3 km from Ozamiz. The line initially will have excess 
capacity, but will be fully utilized to fill storage when the 
Kalabayan storage tank is constructed in 1989.
 

Distribution Mains, The major oonstruction of distribution mains 
will w the installation of a 150-mm line from Labo to the National 
Road. This will significantly improve peak-hour pressures to conoes
sionaires aloiig the National Road. The line will pass the Labo Air
field and will serve commercial and light industrial concessionaires 
in the vicinity of the airport and between the airport and the Nation
al Road. 

Additional distribution mains will be installed along the Nation
al Road from Clarin toward Tudela and along the road to Barrio 
Kalabayan beginnin& at the National Road. Another distribution main 
will be installed between Nodes 20 and 16. This line will conneot the 
existing 200 mm transmission main to the new Cocok transmission main. 

The recommended transmission and distribution mains are listed 
in Table IX-7. 

TABLE IX-7 
FIRz;T STAGE PHASE C TRAN3MISSION AND DISTRIBUTION MAINS 

Year _e_ DescriptionD c o PipeNumber NodeFrom To Pipe Size(mm) Pipe Length
(M) 

1986-90 Transmission Line 
Segatio Storage to 15 29 19 350 2,650
 

Node 18 16 19 18 350 900
 

Distribution Mains 
Labo to 33 19 28 150 1,600
National Road 34 28 15 150 900 

35 15 9 150 1,150 
Kalabyan Road 32 20 25 200 1,i00 

40 25 37 200 750 

Ozamiz City 26 20 16 150 800 

Clarin 58 12 13 150 i,10 
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The details of the required piping and valves for both transmission 
and distribution mains are listed below:
 

Pe Sise () liemh of N Ne iber Of Val.l 

150 5,550 12 

200 1,850
 

300 4 

350 3,550
 

Two hydrants will be required for occasional main flushin. 
One will be installed at the end of the pipeline extending toward
Tudela.i the othor at tha c-do of the line on the Kalabayan Road. 

Internal Netuork. The internal network servioe area will be
extended to "t00heotaxes. It is likely that this extension will be 
oonoentrated along the fringe areas of the Osamia City and Clarin 
service areas. The 100 hag, which would receive internal network in Phase 
I-A, will have fir3 protection servioe by the installation of hydrants* 

Service Connections. New service cormeotions will total 1,500. 
The Water District will replace 400 existing service lines as part
of the program to gradually phase out the existing Schedule 20 as 
oervioe lines. 

Cost Summary - Phase I-C 

The cost summary of Construction Phase I-C is presented in 
Table IX-8o Based on 1976 price levels, the total project oost of
 
this phase in F10.6 million, of which $416,000 is in foreign ex
change* 
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TABLE IX-e 

COST SUMMARY OF CONSTRUCTION 
STAaE I PHASE C (1986-199) 

I t a 

Transmission Lines 

Distribution Mains 

Internal Network1 3 

Service Connections 1 3 

Sub-Total 


Construction 
__.Periodll 

1986-87 


1986-90 

1986-90 

1986-9o 


Engineering & Contingencies
 

25% 


15% 


Sub-Total 


Land Costsl4
 

Administrative and Legal Fees 3%
 

Sub-Total 


Interest during Construction 10% 


Total Projeot Cost 


Il~rom mid-year to mid-year.
12 Based on P7.00 to $1.00. 

Construotion 
-=-Cost (P) 

2,656,000 


2,081,000 

1,930,000 

905.000 

P7,572,000 


1,184,000 


495.000 


P9,181,000 


?9 ,456vO00 

.50 


P 10,591,000 


Foreign Exchange 
92nDont -673)12 

158,000
 

69,000 

52,000 

-- 24,o0 

$303,000
 

57,000 
_.Ai 0 

3371,000
 

$371,000
 

45.0 

$416,000 

13Engineering and contingencies are computed at 15 per cent,141noluded in Early Action Phasee 
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D, SECOND 3TAGE OF LONG-TERM RECOMMENDED PROGRAM 

The second stage of the recommended program will include the 
development of the Lower Dalingap Spring, source transmission pipe
line, storage tank, transmission pipelines, distribution mains, in -
ternal distribution network and service connections. These works 
will be implemented in two phases.
 

Construction Phase II-A (1984-95) 

Source Development. At the time when water demand approaches

the yield from Coook, Regina, Talibaksan and Bitoon Springs, further
 
increases in demand will be met by water supplied from the Lower
 
Dalingap Spring. This spring emerges in a series of five or six 
outlets which can be tapped with several relatively small collection
 
chambers and conducted to a larger chamber located at the spring out
let of lowest elevation. All necessary piping, valves and flow mea
suring and recording devices will be provided at this downstream
 
chamber. It is proposed that development of the Lower Dalingap

Spring be completed by 1986, subject to the previous comments made 
concerning the timing of construction of these facilities. It is

expected that this source will be adequate to meet total water 
demand at least until the year 2000. 

Transmission Facilities. The transmission pipelines from Lower 
Dalingap Spring to the hydraulic control chamber and from the control
 
chamber to the Barrio Segatia storage tank will be a 1,300 m long,
200 =diameter pi eliBand a 5,150 m long, 250 mm diameter pipeline

respectively (Appendix Iigure IX-b-1,. The capacity of theme
 
source pipelines will be adequate to meet system water demands until 
the year 1994.
 

The transmission lines conveying water into the distribution 
system will also be reinforced as shown in Table IX-9 and Figure IX-2,appended. Within these works, the proposed storage tank at Barrio 
KalabAyan will be connected to the system by constructing 250 m main 
from the storage tank along the Kalabayan Road to the 200 mm line ins
talled in Phase I-C. Another 200 mm line will be installed which will 
oonneot the main from Kalabayan storage to the transmission lines from 
Segatio Storage Tank. 

A second transmission line, 200 ma pipe from Segatio Storage to
Clarin, must be installed to maintain peak-hour pressures in Clarin 
and vicinity, 
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TABLE IX-9 

SECOND STAGE PHASE A TRANSMISSION LINES 

Construction Pipe Size Pipe Length
Location Period , 

Lower Dalingap to HC 1984-86 200 1,300
HC to Segatio Tank 1984-86 250 5,150
Lines to Kalabayan Tank 1989-90 250 1,850 

200 2,50Line to Clarin 1993-94 200 3,500 

Storage Tank. Beginning in 1989 the MOWD (Ozamiz and Clarin)

will construct the first storage facility in the distribution system.
A 700 cum ground level storage tank will be built in Barrio Kala
bayan at a ground elevation of 63 meters0 The tank will have a 7 .
operational range with the overflow elevation at 70 m. The tank
will supply peak-flow demand in Ozamiz and help maintain more uni
form pressures in the fringe areas of the distribution system near 
Ozamiz City. 

Treatment Facilities. No additional treatment facilities will
be provided during this phase, other than the minor piping required
to supply chlorine solution to the new source transmission pipeline
from the existing chlorination facilities located downstream from 
the Barrio Segatic storage tank. 

Distribution Mains. Several distribution mains installed in
the Stage I program must be reinforced in Phase IIA by installinga parallel line. Such lines are in the poblacion of Clarin, along
the road from Labo to the National Road, and along the transmission
line from Segatic storage to Ozamiz City. New distribution mains 
are proposed to be installed in new service areas along the NationalRoad from Coook Spring to just north of Barrio Maningool. Also# new
service will bB extended 1800 m from Clarin northward toward Tuaela.
The distribution main construction schedule for Phase II-A is shown 
in Table IX-1O. 



TABLE IX -10
 

SECWND STAGE PHASE A DISTRIBUTION MAINS
 

3onstruction Pipe Node Pipe Size Pipe 7.ength 
Period Description U --.So 

1990-95 Diptribution Mains 
Reinforoement 

Clarin 13 
14 

11 
12 

12 
14 

150 
150 

700 
500 

Ozamiz 17 
18 

18 
17 

17 
5 

200 
200 

1,650 
1t200 

Labo to National 
Road 

33 
34 
35 

19 
28 
15 

28 
15 
9 

150 
150 
150 

1,600 
900 

1,150 

New Service Area 
Ozariz 41 

42 
43 
44 
49 

25 
38 
22 

5 
30 

38 
24 
21 
30 
7 

150 
150 
150 
150 
150 

2,150 
1,000 

900 
1,500 
1,150 

Clarin 54 
55 

13 
34 

34 
35 

150 
150 

1,100 
700 

Internal Network. Internal network service will be extended 
to 95 ha. The area is projected to be in new servioe areas along 
the National Road. Fire hydrants will be installed in 165 ha of 
internal network to be laid in Phases I-B and I-C. 

Servioe Connections. The program to replace the existing 
service lines is scheduled for completion in Phase I--A. To 
complete the program will require that 724 service lines be re
placed. Also, during Phase II-A, 3,100 new service connections are 
projected to be made. 

Cost Summary-Phase II-A. The cost summary of Phase II-A is 
presented in Table IX-il. Based on 1976 price level., the total 
project cost of this phase is F21.4 million, of which $773,000 
is in foreign exchange. 
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TABLE IX - 11
 

COST SUMMARY OF (NSTRUCTION
 
STAGE II PHASE A (1984-95)
 

Construction Construction Foreign Exchange
It am Period 15 Cost (C) omponent (US$)16 

Source Development 17 
Transmission Lines17 

1984-86 
1984-86 

704,000 
2,950,000 110,000 

Storage Tank 
Distribution Maine 
Internal Network iF 
Service Connections18 

1989-90 
1989-90 
1990-95 
1990-95 
1990-95 

2,924,000 
410,000 

4,375,000 
1,946,000 
1,834000 

206,000 

144,000 
50,000 
90000 

Sub-total 15,143,000 560,000 

Engineering & Contingencies 
25% 
15P 

2,841,000 
567l000 

115,000 
15.000 

Sub-total 18,551,000 690,000 

Land Cost 19 

Administrative & Legal Fees 3% 557,000 
Sub-total 19,108,000 690,000 

Interest during construction 12% 2e293.000 83,000 
Total Project Cost P"19401,000 $773#000 

I om mid-year to mid-year.
 
1 sed on P7.00 to $1,00.


Lower Dalingap Spring development and transmission lines
 
are tentatively included under Stage II,


lEngineering and contingencies ar" oomplu At 15%. 
19Inoluded in Early Action Phase,
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Contruction .. ase II-B (1992-2000) 

No additional works will be required during this construction 
phase for expaision of source or treatmerb faoilities. 

Tranamiss o aclie. The existing pipelines from Lower 
Dalingap Spring to t e hydraulic control chamber and frm the control 
chamber to the Barri Segatio storage tank will be reinforced with 
a 300 m long,200 ne. pipeline and a%'l50 m long, 250 mm pipeline, 
respectively. A 30(1 m transmission line will be installed from 
the Segatic Storage tank to Node 18. A 200 m line will continue 
from Node 18 to the Kalabayan Storage tank. The installation of 
these two lines will complete the transmission facilities required 
for thm design year 2000. 

The characteristics of these lines are s rumaized in the 
following table: 

SEOOND STAGE PHASE B TRANSMISSION LINES 

Construction Pipe Size Pipe Length 
Location Period , (m) () 

Lower Dalingap to HC 1992-94 200 1300 
BC to Segatio Tank 1992-94 250 5150 
Seatic Tank to Node 18 1994.95 300 3550 
Node 18 to Kalabayan Tank 1994-95 200 4100 

Storage Tank, An additional 900 cum storage tank should bo 
oonstructed in Phase IL-B As tentatively scheduled the tank 
will be built at the Segatic site where the First Stage storage tank 
would be constructed. If future demand centers would indicate that 
distribution storage should be provided in Ozamis or Clarin, it 
is possible for the Water District to locate the storage at 
another site. If this is done, the District must install addition
al transmission lines to connect the tank to the disibaution sys
tem and ensure that it fills properly* 

Distribution Mains. The Phase II-B distribution mains will 
be installed in now service areas about 1 km from the National 
Road and parallel to its These lines are listed in the following 
table. 
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SECOND STAGE PHASE B DISTRIBUTION MAINS
 

Pipe Pipe
Construction Description Pipe Node Size Length
Period Number From To 

1995-2000 Along National 45 30 31 150 800 
Road 46 31 15 150 1,200 

47 
48 

15 
32 

32 
14 

150 
150 

1,200 
1,250 

50 31 8 150 1,000 
51 32 10 150 800 

Also included is 
a 100 mm fire hydrant to be installed at the end
of the pipeline extending from Clarin toward Tudela. 

Internal Network. Approximately 95 ha of new area will be
 
served by internal network. Some 35 ha of the newly served areawill be provided with fire hydrants as well as the 105 ha from
earlier phases. The district will have at this point only 60 ha 
of internal network which will require fire hydrant service. It
is anticipated that 50 ha of area provided with fire hydrants in
Stage I will be upgraded from residential to commercial, high
value classification.
 

Servioe Conneotions. 
The number of new service connections

is projected to be 3,100 during Phase II-B. By year 2000 the
NOWD (Ozamiz and Clarin) will have an estimated 12,550 concession
aires.
 

Cost Summary-Phase II-B. The cost summary for Construction 
Phase II-B is presented in Table IX-12. Based on 1976 price

levels, the total project cost for this phase is P17.4 million,

of which $548,000 is in foreign exchange.
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TABLE IX. -2 
coST SUMMARY OF 0ONSTRUCTION 
STAGE II PHASE B (1992-2000) 

Item 

Transmission Lines 


Storage 
Distribution Mains 

Internal Network 22 

Service Connections 


Sub-total 


ConstruotJR 

Period 


1992-94 
1994-95 

1994-95 
1995-2000 

1995-2000 

1995-2000 


Engineering & Contingencies 

Sub-total 

25% 

15% 

Lan Cost 2 3 

Administrative and Legal Fees 

Sub-total 

3% 

Interest during oonstraction 

Total Project Cost 

20 
From mid-year to mid-year.

2 lBased on P7.00 to $1,00.2 2Engineering and contingencies 

Construction 
Cost 

2,934,000 
3,640,000 

500,000 
1,573,000 

2,196,000 

-


12,412,000 


2,162,000 

565.ooo
 

15,139,000 

454°000
 

15,593,000 


1.871.000
 

17,464,000 


Foreign Exchange 
Comone (US) 21 

110,000 
140,000 

49,000
 
50,000
 
5000 

399,000
 

75,000
 

489,000
 

489,000
 

$548,000 

are computed at 15 per cent.2 3 1ncluded in Early Action Phase. 
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E. CAPITAL COST SUMMARY
 

The capital costs of each phase of construction including
"Early Action Works" are summarized in Table IX-13. Land costs
for Stage I and II facilities are included in the "Early Action 
Program". Construction cost estimattes of the improvement program 
are based on projected July 1976 unit prices. The project cost

listed in Table IX-13, in generalincludes the estimated constru.
tion costs, engineering 
fees and allowance for contingencies, land

and easement purchase, administrative 
and legal fees, and interest 
during construction. Also listed is the estimated foreign exohan'ge component of the project cost which includes cost of direct

/or indirect import itemso 

The water supply and demand chart in Figure IX 1l indicates
the timing of the construction phases for the source development
in relation to the maximum daily water demand projection for the 
study area. The proposed source and transmission improvements 
are shown in Figure IZ-2 appended. 

TABLE IX - 13 
CAPITAL COST SUMMARY 

Construction Construction Total Project Foreign Exchange
Sta e/Phase Period Cost ( (P)Cs Componet US) 

Early Action 1976-78 594,000 683,000 44,000I-A 1977-82 16,232,000 23,006,000 774,000
B 1982-86 497859000 6,522,000 180,000
C 1986-90 7,572,000 10,591,000 416,000

II-A 1984-95 15,143,000 21,401,000 773,000
B 1992-2000 12,412,000 17,464.000 598.000 

Total 56,738,000 79,667,000 2,735,000
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F, ANNUAL OPERATION AND MAINTENANCE COSTS 

Annual costs include personnel, power, chemicals, maintenance, 
rentals, repayments of loans accrued in the past, and other misoella
neous expenses which are necessary to run the overall water system.
The total annual cost of the existing system in 1974 was t223tOOO 
Following implementation of the recommended improvements, the present
annual cost will increase due to additional personnel, power, chemi
cals and maintenance costs* The annual costs listed below do not 
include the annual repayment of the loan for construction of the 
new facilities*
 

The annual operation and maintenance costs are listed in Table 
IX-14. The costs for Items 1, 2 and 3 include cost of maintenance,
 
pawer and chemicals. The water district (Ozamiz and Clarin) person
nel and administrative costs are included in Item 4.
 

TABLE IX -14 
ANNUAL OPERATION AND MAINTENANCE COSTS 2 4 

Annual Costs (ph)
 
ITEK 1980 190 2000
 

1. Source Facilities 283,000 304,000 3199000
 
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
 
5e Miscellaneous 45 0 87,000 1232000
 

Total 727,000 946,C0 IP195,000 

24Jo not include annual payments on capital loan which are to be 
made for proposed improvements 0 Above coats are based on 1976 
price levels. 
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U. SEWERAGE/DRAINAGE CONCEPTS
 

Existing.Sewerage/Drainage Facilities
 

Drainage in the pohlaciones of both Ozamiz City and Clarin is 
poor. This is especially so in Ozamiz where much of the present

commercial area is built on land reclaimed from the bay.
 

Existing facilities in Ozamim City for handling storm run
off consist of ditches at the edges of the streets, draining in
to larger open channels which empty into Panguil Bay. Flow in

these ditches is very sluggish due to the absence of hydraulic gra
dient, especially during high tide. 
The ditches contain large

amounts of organic and putresoible waste material, resulting from the
 
discharge of sanitary sewage to the ditches. 
There is a storm drain
age system serving a few hectares in the vicinity of the public mar
ket and central commercial district. No drawings of this piped sys
tem are available.
 

Ozamiz City suffers from serious flooding during the rainy
 
season, particularly when heavy rains coincide with periods of un
usually high tides.
 

Clarin likewise has no adequate drainage system in the pobla
cion. Open ditches meander through the community, carrying runoff
 
to the Clarn River and Iligan Bay.
 

There is no central sanitary sewage collection or disposal
system in either Ozamiz or Clarin. In both communities, septic
tanks are used in the larger houses* Under such a system, the ef
fluent wastes are piped from the tanks to leaching pits or overflow 
to the nearest drainage ditch. Consequently, these ditches are 
visibly grossly polluted and are aesthetically offensive. Volume
of sanitary wastes discharged to these open ditches is such that much
of them is flowing all through the dry season, during which periods,
virtually the entire flow is raw sewage or septic tank effluent*
 

R&lationships with Infrastructure and Other Economic Factors 

The provision of sewerage in Ozamiz and Clarin has a signifi
cant impact on water supply, drainage and surface runoff facilities.
 
On the other hand, economics (i.e., "ability to pay") and public

health affect the feasibility of providing sewerage, either on a
 
separate or a combined basis.
 

Because of its location, any system of public sewerage in the
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MOWD will include some form of discharge, treated or otherwise, 
into the Panguil Bay.
 

As stated before, alternatives for water supply sources in
 
the MOW]) area include groundwater sources such as springs, deep
 
wells and infiltration galleries. Therefore, the provision of
 
sewerage with discharge into the Panguil Bay will have little
 
potential pollutional effect on the above alternative sources of
 
water supply.
 

In view of the drainage problems now being experienced in 
the MOW]) area, it appears that surface runoff facilities warrant 
being close to the top of the district's infrastructure priority
 
list. Before the decision is made on the provision for an im
plementation of drainage facilities, it must be determined whether
 
drainage/sewerage should be designed as a separate or a combined
 
system.
 

The 1970 Cen.ius indicated that in Ozamiz City and Clarin, only

19 per cent and 18 per cent, respectively, of the households were
 
provided with water-borne (flush)toilets, It is unlikely that
 
such a low percentage of modern toilets would justify economically
 
an immediate or early sewering program.
 

The rationale for the provision of wastewater collection fa
cilities has been historically based on aesthetics and public 
health benefits. At present, there is a water supply shortage in 
MOWD. As the water supply problem is resolved, wastewater volumes 
will increase. Related public health and aesthetic problems will 
correspondiiigly increase. In short, solving the water supply prob
lem will, in turn, compound and aggravate the wastewater problems 

Taking into account the area's "ability to pay" and its needs,
 
implementation of infrastructure facilities appears to be as
 
follows:
 

(I) water supply, firstly 

(2) rainage/surface runoff, next
 

(3) wastewater, lastly
 

,ProjetedWastewater Volumes
 

For MOWD, it was estimated that wastewater flow would be
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approximately as follows: 

Year Wastewater Flows % Sewered 2 5 

cmd mgd 

1990 800 0.21 17 

2005 240 0.75 37 

2025 6,950 1.8 53 

Alternatives Available
 

The economic costs of providing sewerage/drainage facilities
 
will be significant. Since Ozamiz City and Clarin are flat and 
near sea level, underground construction will need to contend with 
grolmdwater. Pumping will be required. The provision of a finan
cially self-sufficient sewerage system is seldom achieved even in 
developed countries. It is likely that communities in the MOWD 
are no exceptions to that rule.
 

Feasible alternatives for sewerage in the MOWD area appear to
 
be as follows:
 

(1) individual (septic tanks) or public (collection) system
 

(2) combined or separate system 

(3) oentralized treatment (various degrees) 

(4) die, .sal system (sea outfalls or land treatment) 

Private individual wastewater systems (based on the septic
tank concept) are not practical in the MOWD area except in places
where sufficient lot size is available for a well-designed leach 
or tile field. Predominant soil conditions in Ozamiz and Clarin 
consist of finely textuxed organic clays. Septic tanks are not 
iable in the core ci.ty area not only because land use and popula
ion densities are 
intense, but also due to tight soil conditions.
 

For the core city area and where densities exceed 35-50 persons/ha, 
a public sewer system may be economically justifiable. 

2 5Per cent of study area population that will be connected 
to the sewer system. 
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The question of whether the MOWD study should go for a oom
bined or a separate sewerage/drainage system depends to a certain 
extent on economic priorities. As stated above, after the water 
supply improvements are implemented, the drainage problems will 
have to be addressed also. As has been the case historically in 
cities throughout the world, drainage systems (in spite of all 
good intentions) are converted into combined systems in a short time. 
Taking into account the geographical setting of Ozamiz and Clarin 
the large volume of dilutional waters - the Panguil Bay and the low
 
projected future wastewater flows to be generated, it is likely 
that a well-operated combined system with efficient wastewater 
interception facilities may be economical solution at least for the 
near-term sewerage/drainage requirements of the study area. 

An alternative to the combined system which must be investi
gated in detail in the sewerage feasibility study is the provision 
of open canals (peripheral drains) and separate underground waste
water sewers.
 

Alternative treatment and disposal methods of intercepted (or 
separate) wastewater may consist of: 

(1) 	 Screening of gross solids; grit removal prior to discharge 
into the Panguil Bay, using multiport diffusers; or 

(2) 	 Screening of gross solids; high rate lagoons and effluent 
discharge into the Panguil Bay, using simple sea outfalls; 
or 

(3) 	Primary treatment and land application of effluent and/or 

discharge into the Panguil Bay, 

Reoommendat ions 

As soon as the first phase water supply program is underway, 
a comprehensive sewerage/drainage feasibility study should be 
undertaken. This study must address the issue of combined vs. 
separate sewers. It should incorporate oceanographic studies 
relative to marine disposal of wastewaters into the Panguil Bay. 
It should also update the population and water demand projections 
of this water supply study,
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Once the decision has been made to use either the combined or

separate system, the Water District must embark as promptly as pos
sible, in a street sewering2 6 and house connection program. 

A plumbing code should be developed by the MOWD to coordinate 
plumbing requirements for water, wastewater and surface runoff
facilities. This code becomes very important and meaningful parti
cularly when a separate system of sewers is adoptede 

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

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

H. 	 MONITORING OF WATEM QUALITY AND FLOWS 

Water quality and flow data must be gathered from Talibaksan,

Cocok, Regina, Bitoon and Dalingap Springs. Flow data from these 
water supply sources may be taken once monthly, except during the 
dry weather months when flow data should be taken twice monthly.
Water quality analysis consisting of the parameters indicated in
 
Chapter IV should Ne done on a bi-monthly basis.
 

The node-path network shown im Figure IX-4 illustrates the
development and transmission of water quality monitoring and flow
Maging data from the stream to the level of management decisions* 

26The rate of severing is influenced by the following factors:
 

1. the limited rate local street @ewers can 	physically

be constructed by available forces with acceptable 
traffic dislocation;
 

2. 	the administrative and social constrainta on the 
rate at which premises can actually be connected 
to the sewer system; 

3. 	 the availability of funds. 
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Nodes 1 and 2 represent functions to be performed by the water 
district. These two functions involve the actual field sampling and 
laboratory analysis and the recording of data in field and laboratory 
notebooks and eventually computer input file forms. Node 3 represents 
the storage function. Data may be stored directly as field and labora 
tory notes, then published in monthly rep'rts and copies sent -o LWUA 
and the National Water Resources Council. One of the future plans of 
NWRC is to computerize its data syvtem. 

The disseminating node, represented as 4, involves the retrieval 
from the NWRC computer file, or copies of field and laboratory notes, 
annual, monthly, or other periodic reports and sumiaries. The pro
oessing node, 5, represents data summary by technical personnel and 
consultats for derivation of water quality-quantity relationshipa, 
for the definition of long term trends, problem areas, and derivation
 
of alternative solutions to water quality-quantity problems. This 
ltads to the decision-making step, 6, wherein planning decisions are 
made based on sound water quality/quantity knowledge. 

Updating and review of the sampling program should be performed 
by the water districts and their consultants as the goals and needs 
of the area change. These agencies should be responsible for maintain
ing oomunication among all the involved agencies. All data and in
formation should be routed through LWUA and NWRC. 

I. UPDATING THE WATER SUPPLY )ASTER PLAN 

After the water supply master plan has been adopted and initial
ly implemented, it will be necessary to undertake a program for con
tinuously updating and keeping the plan current. Plan updating should 
take place at least once every 5 years, or sooner if significant changes 
occur. Updating is required to assess the effectiveness of the current 
plan, the benefits gained, the actual costs, the problems enoountered, 
and to provide overall review, refineament, and direction for the futures 

In time, certain aspects of the plan may change. These aspects 
directly involve or are related to the following areas: technological
chances, social goal changes, land use concept changes, and population 
projection changes. 

IX-3 3
 



MISSING PAGE 
NO. 



Chapter VII should contain additional water service data
 
such as new flow gaging, groundwater information, etc.
 

Chapter VIII should contain a re-evaluation of alternative
 
systems. Where significant changes in projeotions of future
 
conditions have taken place, it will be necessary to re-evaluate
 
the economic comparison of the alternatives.
 

Chapter IX should explain in detail the updated plan. In the 
area of economic and financial feasibility analysis re-evaluation 
of the benefit/cost ratios, as well as the rate structures should 
be made. 

J. ENVIRONMENTAL STATEMENT 

The recommended plan will enhance public health; improve the 
quality of life in the study, area and guide the area's long-term
growth and productivity. These benefits are discussed in detail 
in Chapter X. 

A long-term adverse effect of the water supply project is the 
unavoidable increase in wastewater. As the available water supply 
increases, so will wastewater increase. Because of the current 
water shortages, water-borne wastes are also minimal. However, 
water-flush toilets are expected to increase in use as local
 
economy progresses. It is,therefore, essential that sewerage
studies be conducted as expediently as possible after the initial 
phase of water supply implementation is underway. 

The peso costs and the short-term adverse effects are offset 
by the long-term benefits. When compared to the general benefits,
particularly that of the health aspects and social uplift, the 
amount of upset is relatively minor. The commitment of resources
 
is small compared with the anticipated benefits.
 

A short-term adverse impact will result from soil erosion
 
and dust during construction of transmission and the distribution
 
pipelines, The eroded soil from construction sites will eventually

settle in the bottom of the stream beds. These conditions can oause 
damage to aquatic biota through suffocation and burial. However t 
this problem can be minimized by the inclusion of strict erosion 
and dust control criteria in the contract specifications. 

During the construction period, noise associated with heavy
equipment and traffic will occur near the construction sites. This 
temporary disruption will have only a aoderate impact. 
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The design of the physical facilities (such as the pump
 
station t the storage tanks, hydraulio control chambers and spring
 
collection chambers must be done unobtrusively and in harmony
 
with the environment.
 

The primary impact of the recommended plan on natural resources
 
is the use of chlorine, power and fuel during the operating phase,
 
and the use of materials, foreign exchange, etc., during the const
ruction phase. The labor time for construction and operation is 
also a natural resource. However, in view of current unemployment
 
in the area, the use of this resource has a beneficial impact.
 

Secondary resource oommitment occurs as a consequence of new
 
development encourag-ed by expansion of the water supply system. As 
the study area population continues to increase, areas of land will
 
be irreversibly cOmmitted to residential, commercial and industrial
 
uses. Well developed and successful land use planning will minimize
 
the loss of open space and associated natural biota.
 

Resource use is necessary in the construction and operation
 
of water supply systems, but the benefit/cost ratio shows the
 
overwhelming advantage of carrying on with the project.
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CHAPTER X ECONOMIC FEASIBILITY ANALYSIS 

A. WATER AND THE ECONOMY 

Introductlon 

Water is a basic requirement in any country's economic develop
ment and no economic activity can take place without it 0 However t 
this basic function diminishes in relative importance as a higher 
level of economic development is attained by a country. In most 
instances, the availability of water alone will not spur economio 
growth for there are other significant factors that influence de
velopment, such as peace and orderv political stability, rate of 
taxation and availability of infrastructure facilities, Hence, a 
water supply project must be considered as only one part of a region
al development program. It must be viewed within the context of the 
overall government program.
 

In a developing country like the Philippines, water supply
 
plays a fairly important role in the national or regional
 
o conomy. Traditionally, water has been made available to the con
suming public at very nominal rates. There is a tendency for the 
consumers to use water wastefully. As a consequence, the regard 
given to it is far below its true importance. 

Eoonomio Value 

Economio value is measured by market prices in a competitive 
eoonoyy. The market pricing mechanism reveals the value that people 
are willing to pay for goods and services. The particular case of 
water, however, is different because of the absence of a competitive 
market. Due to its socio-politioal implications, as well ant its 
capital intensive nature, it has to be a monopoly. Hence, the 
interaction that ohatacterizes a free market does not occur, a situa
tion that makes estimation of the true economic value of water dif
ficult. 

Even though market prices are not readily available, the eco
nomic value of water can be estimated. In oases where water has 
been conveyed for some distance; treated to improve its quality; 
stored for a period of time; and metered out to individual users; 
payment for such services could indicate fairly the eoonomic value 
of water., This is so because a consumer's willingness to pay for 
such service somehow reflects the desirability, usefulness and 
importance of water to him. 
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It must be pointed out that generally, a consumer's willingness
 
to pay declines as the most essential needs for water are satisfied.
 
The level of essential needst however, may vary in different comu
nities. Generally water used for drinking and cooking commands
 
high degree of willingness to pay. Water used in flushing toilets,
bathing and watering of lawns may be essential in some communities

but secondary to others. At any rate, for a quantity beyond the le
vel of essential needs, willingness to pay and value can decline 
considerably. 

Perspective. This refers to the attitude of an individual in 
viewing the value of water to him, as well as, to the community. Dif
ferenoes in accountperspective for the varying estimation in the
 
valuation of water. To the water consumer, the value of water is

measured by its contribution to his personal satisfaction or his
 
net revenues. His perspective is thus ocnfined to a narrow spectrum

that includes only himself and perhaps his household. A regional

perspective, on the other hand, would take all theinto account reve
nues 
and benefits accruing to the entire region. These may include
 
employment generation and health benefits. 
 The third is the national
perspective which would consider the overall effects of the project
to the country. This is the view taken by national planning agencies. 

Major Uses of Water Supply
 

Domestic. Water for domestic use is given top priority because 
drinking water is essential to life. However, in comparing the volume 
of total water used for domestic purposes (washing olothosp dishes,
bathing, etc.), the volume of drinking water is very insignifioant,
In the case of drinking watert the value of water derives from the
essentiality of use, but only in a limited quantity. In the case
secondary uses t the value of water derives from the volume of use, 

of 

and assumes a lesser value. Estimation of the value of water for
domestic purposes is an extremely difficult task to achieve with a high
degree of accuracy. This is due to the variations in use and quan
tity. However, if value were to be equated with costs, this could be
arrived at by computing for the rates at which the households are being
charged for the use of water. 

Industrial Use. Water is used by industry primarily for indus
trial operations. Some water goes into the production process as an 
input such as soft drinks, etc. Since most of the water used for in
dustrial purposes goes back to the streams, this affects water quali
ty rather than water supply. The most appropriate method of deter
mining the value of water used by industry is to analyze the cost of 
alternative processes that will produce the same product while using
less water. The primary alternative is internal recycling which,
studies show, io relatively low in costs when used for cooling pur
poses. Where water is used to wash or carry dissolved materials, 
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reccoling is generally more expensive. In this case, costs will vary
with the nature and extent of quality degradation of the water which 
occurs during the process. 

Other Uses. Crop irrigation is one of the major uses of water. 
It has been observed that one-half of the water diverted for irriga
tion is consumed through evaporation and transpiration and Lance is 
not available for eabsequent use. The value of water used for irri
gation purposs depends upon environmental conditions, the type of 
crops grown, tne stage of growth of the crop and the efficiency of 
water utilization on the farm. Bodies of water are also used ex
tensively to assimilate and transport waste materials, in relation 
with domestic and industrial uses. In this case, the value of water 
could be estimated by examining the alternative cost of providing 
treatment for the effluent. 

Another important use is hydropower generation. Water used for
this purpose may be valued by comparison with the lowest-cost alter
native of providing electric power. Lastly, bodies of water serve
 
a basic role in many recreational activities. Ordinarily, water

quality is not adversely affected by recreational use. Water value
 
in this case depends on a number of factors such as accessibility, 
setting, beauty and quality.
 

All ths estimation of the value of water for the major uses
 
•would be helpful in a bevter allocation of water use and a more ef
ficient design of facilities. This is because economic values pro
vide the best general indication of the basic worth of water itself.
The fundamental thing is to view water use within the framework of
 
the whole system, not confined to specific uses.
 

In the Philippines, the National Water Resources Council es
tablishes the water priorities, in pursuance of the policies laid 
down by its charter, Presidential Decree No. 424. In general, the 
system of priorities for the development, conservation and utiliza
tion of the country's water resources reflects the current usage of 
water and is responsive to the changing demands for water. Another 
presidential decree (Presidential Decree No. 198) provides
the creation, operation, maintenance and expansion of water supply
and wastewater disposal systems are a national policy of high priority. 
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B. BENEFIT-OST ANALYSIS 

One approach in determining the economic feasibility of the

water supply project involves the following steps:
 

1. The identification of the economic benefits and costs that 
can be attributed to the establishment, operation and main
tenance of an improved water supply system; 

2. The determination of the possible bases for quantifying
these benefits and costs; and 

3. The comparison of the present value of the benefits likely
to be generated and the present value of the costs. 

The results of the economic analysis are then expressed as asingle rate called the benefit-cost ratioe The oroject is considered
feasible if the ratio is equal to or greater than one. 

A second approach in determining the economic feasibility of theproject involves a comparison of the benefits and costs of the recommended system and those of the next best systeme In this method,

the capital expenditure costs and 
the operating and maintenance costsfor both alternative systems are transformed to an equivalent annual 
cost basis during the projection period. The comparison will show
which of the alternative systems will generate the same level of
 
benefits at less cost*
 

The first approach was adopted in this study because it is the
most widely accepted method in water resource projects. Moreover,

in this case, a recommended program has already been selected fromvarious alternatives (as discussed in Chapters VII, VIII and IX) onthe basis of technical criteria* Hence, adopting the second method
in the benefit-cost analysis may not be appropriatee 

In the analysis, benefits as well as costs were projected up to1990. While it is recognized that benefits are expected to extendbeyond 1990, projection was cut off in that year so that benefits andcosts would have the same periods for comparative purposes. However,computations of most of the benefits started in 1978 since thosebenefits are expected to accrue only from that year when the first
phase of Stage I will commence. All oosts, on the other hand, were 
considered from 1976o
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C. ECONOMIC BENI 2
 

General 

The economic benefits that will be derived from the proposed
improvemnt of the water supply system may be classified into 
quantifiable and non-quantifiable. Quantifiable benefits we 
those which can be expressed in monetary terms. On the other hand# 
non-quantifiable benefits are intangible but real, and are ex
tremely difficult to express in monetary terms. 

Quantifiable Benefits 

Quantifiable benefits may either be primary or seoonaaxy 
Primary benefits are the immediate products or services resmlting 
from the measures for which project and associated costs have been 
incurred. Secondary benefits are all the other benefits attrib
utable to the project. 

The specific forms in which benefits appear, however, are 
not always obvious and quantification can be exceedingly diffi
cult. Nuoh of the valuation herein was based on a set of assump
tions formed from the best available data within the study time 
frame. The quantifiable benefits that are discussed in the suo
oeeding pages are: increase in land value; health; personal sa
tisfaction; employment generation; fire protection; and reduction 
of insurance costs.
 

Increase in Land Values *. The completion of a water supply 
project in Ozamiz and Clarin will result in an increase in the 
land values of the study area. However, it must be pointed out 
that the increase in land value cannot be attributed solely to the 
water supply project. Any difference between the acquisition coat 
and the present market value of a piece of land evolves from a 
series of market and public forces which exist whether or not the 
water supply project is undertaken. Such forces include the general 
pace of industrialization, construction activity, inflation, land 
speculation, taxationt public land acquisition and selling. Xore 
particularly, such a difference could be the result of a general 
estimation of productivity due to infrastructure investments which 
include a water supply project. 

Discussions On the Ozamiz area indicate that land malues 
have conservatively gone up by at least 15 per cent annually in 
the last few years. This is parallel to the experience in Zambo
anga City where land values have increased by 16.4 per cent per 
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year over the last ten years. For purposes of analysis, the value
of 15 per cent per annum will be used as the natuiral increase asso
ciated with inflation and economic growth. 

The increase in land value due to the provision of an improved
public water supply system was estimated in the household survey in
Lipa City (May 1975) to be about 22.6 per cent. It is reasonable to 
assume that this figure represents the incremental value on land with
out access to water supply. In a specific instance, a residential lot
 
about 400 sqm has the following market values:
 

Without Water 400 sqm x P50 w P20,000 
With Water 400 sqm x P65 = P26t000
 

Ratio M 1.3 

In this particular case, the incremental cost of P6,000 closely re
presents the market value of a private dug well to 
serve the premises. 

On the basis of this informslion, it may be conservative to
 
assume that land served by the distribution system will incur a 20
 
per cent increase in value during the year that water service is ex
tencied to such premises.
 

In the case of Ozamiz, benefits due to land increase were es
timated to amount to P408 million. Appendix Table X-C-l shows the
 
computations of this benefit, 
 together with the assumptions. 

Health B1pefits. The establishment of a water supply system

in a community will necessarily bring about health benefits to the
 
population. Undoubtedly, the provision of szfe, potable water to the
 
population is a prerequisite for the maintenance of minimum health
 
standards. 
These health bevafits are ordinarily manifested in the
 
following:
 

1. 	 A significant reduction in the incidence of water-borne diseases 
such as cholera,, dysentery, gastro-enteritis, and typhoid/para
typhoid. As a result, there will be a decrease in the amount of 
time lost by income earners who are afflicted with such diseases. 

2. 	 A subsequent reduction in premature deaths due to the lower in
cidence of water-borne diseases. 

3. 	 A corresponding reduction in medical expenses due to the same 
reason. 
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In order to determine the amount of benefit arising from the
 
reduction of income lost by those afflicted with water-borne diseases,
 
pertinent statistics on morbidity and mortality rates were gathered
 
from the Department of Health. From 1963 to 1973, an average of
 
1tO57.1 out of every 100,000 population in Ozamiz were afflicted with
 
primary water-borne diseases every year, regardless of age, sex and
 
income class. This morbidity rate was assumed to remain constant
 
during the 13-year projection period.
 

Since not all of those afflicted with said diseases wero wao
earners, an adjustment was made accordingly. Based on the 1970
 
Census on Population and Housing of the National Census and Statis
tics Office, 27 per cent of Ozamiz's total population were economical
ly active.1 Using the same percentage, it was assumed, therefore, that
 
only 27 per cent of the 1,057.1 per 100,000 who were afflicted with
 
water-borne diseases were economically active. Henoe, this is the 
only segment of the population who would suffer a reduction in income 
due to said diseases. Furthermore t these afflicted wage-earners were 
assumed to be earning P8 a day and unable to work for 15 days on the 
average because cf their illness. The final figure corresponding to 
the economic cost of time lost due to water-borne diseases was thereby
arrived at by multiplying the number of wage-earners afflicted with 
water-borne diseases in a year by P8 a day and then by 15 days. 

Another health benefit that could be associated with the establish
ment of a safe public water supply system is the reduction of the eco
nomic cost of the premature death of those afflicted with water-borne 
diseases in the project area. Obviiusly, the reduction of the life 
span of the population caused by said diseases is an economic loss to 
the community.
 

This economic loss due to premature death was .determined by 
multiplying the number of wage-earners who die because of water
borne diseases (assuming that a water supply system were not estab
lished) by the given monetary value for each death. The projected
number of such deaths was based on the average of the l1-year mortal
ity rate figures on primary water-borne diseases in Ozamiz from 1963 
to 1973, as gathered from the Department of Health. These figures 
indicated that 76.6 persons died, of the i,057.1 per 100,000 popula
tion who were afflicted with water-borne diseases. As in the case 
of the determination of the economio cost of time lost due to ill
ness, a similar adjustment was made in the economio loss due to 
premature death. Only 27 per cent of the 76.6 deaths were assumed 
to be income earners. This mortality rate was assumed to 

1Economically activc population includes those who are 10 years 
and over1 whether employed or unemployed, excluding retired persons,

students and housewives.
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be constant over the projection period. The monetary value, on the
other hand, was based on the estimated income earned by the average
wage earner over a period of five years discounted at 12 per cent
plus 20 per cent associated economic costs such as funeral expensesand burial plot (summation of P200 a month x 12 months x discount
factor + 20 per cent associated costs).
 

The third health benefit that be derived from thecan improve
ment of the water supply in Ozamiz is the reduction of the medical
 
expenses of persons afflicted with water-borne diseases. According
to the Lipa City pilot survey on "Ability to Pay", 2 an afflicted 
person spends P113.00 on the average for medical expenses, which
 
include hospitalization, medicine 
 and doctors' fees. Based on thisfinding, the total medical expenses incurred due to water-borne
 
diseases were arrived at by multiplying P113.00 by the number of
people afflicted by such diseases in the study area. The 
 average
morbidity rate for the past 11 years was assumed to be constant during the projection period, which is out1,057.1 of every 100,000
population. 

The sum of all three health benefits had to undergo three final

adjustments to arrive at more meaningful figures. First, the sum
health benefits was escalated by 10 per cent 

of 
every year on account ofinflationary trends. Second, the sum was reduced by 40 per cent because it is believed that not all water-borne diseases are caused by
 

a poor water 
system. It may also be due to less than ideal personalhygiene or lack of sewerage facilities. Third, the sum was discount
ed at 12 per cent in order 
to obtain its present day value. AppendixTable X--2 shows the calculations associated with health benefits for 
Ozamiz City. 
Hence, the total present value of health benefits due to

the proposed water supply project in Ozamiz City after adjustments

amountato about P2.8 million. 

Personal Satisfaction Benefits. Obviously, satispersonal

faction among the consumers will 
arise from the convenience ofhaving safe and adequate water piped into the place of consumption.
Since water is essential to life, all members of the population

presumably would be willing to obtain it in sufficient quantities

at some given price. 
Hence, the personal satisfaction benefits of 
a water supply project may be measured by the amount which the 
consumers are able (and willing) to pay for the convenience of the 
service.
 

2 Refer to Methodoley Manual on Water Supply Feasibility Studies, 
Chapter 20. 
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The results of the household survey in Lipa City were taken
 
as indicative of the level of 'willingness to pay' of the cities
 
included in this Ten-City Feasibility Study.3 Although it is re
cognized that there are certain differences between the statistical
 
characteristics of Lipa and Ozamiz (such as income level, population,
service area, etc.), the Lipa survey results still provide a reason
able basis for the quantification of this benefit. 

The Lipa survey indicated that the average households may be
 
expected to pay no more than P25.00 per month for an improved and 
upgraded water supply system. Currently, average householders in 
the 16 water districts associated with LWUA are paying between P8-
P16 per month for inadequate and insufficient water supply. Taking
these data as background and allowing for the condition where health 
benefits have already been quantified (and are really part of personal 
satisfaction benefits), it is probable that personal satisfaction bene
fits should not exceed about Pi0/ month. 

This specific benefit may also be roughly quantified by the 
labor associated with fetching water from a "free" faucet. For 
example, about 1 hour per day may be used up just for this effort; 
therefore, the economic value of this effort is at least:
 

1/8 x P8/day x 30 = P30/month. 

The conservative value of r10.00 a month was adopted in this
 
study to represent "the willingness to pay" level escalated by 6 
per cent every year due to inflation. This figure is considered 
the fair value of the convenience, personal satisfaction and aesthe
tics associated with dependable water supply after health benefits 
have been deducted therefrom. Appendix Table X-C-3 shows the computa
tion of this benefit. Hence, over the 13-year projection period, the
 
present day value of total personal satisfaction benefits (discounted
 
at 12 per cent) amount to ?5.5 million.
 

Employment Generation Benefits. The employment benefits to be
 
generated by the project were estimated from the cost of labor employ
ed in the project. Short-term employment benefits will result from
 
the expenditures for skilled and unskilled labor recruited from the
 
s tu dy area during the construction period. In a developing economy,
it is reasonable to expect unemployment of unskilled labor and the 
scarcity of skilled labor. In this study, it was assumed that all 
unskilled labor hired in the project were previously unemployed.
 
Moreover, it was assumed that all skilled labor were previously
 

3Refer to Methodology Manual on Water Supply Feasibility Studies, 
Chapter 20. 
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employed, otherwise they would have migrated elsewhere in search
for employment and/or better wages. Therefore, the economic benefit was evaluated on the basis of 100 per cent j,, the wages paid

to unskilled laborers who would otherwise be unimployed and the
increase in wages of skilled laborers who would receive higher

wages than in their previous employment. For the construction
 
period of Stage I, which will extend from 1977 to 1990, the pro
posed project is estimated to provide economic benefits resulting

from short-term employment amounting to P2.9 million (based on July1976 prices). Only 10 per cent of the cost of skilled labor per yearwas assumed to represent the increase in wages. Appendix Table X-C-4a 
shows the short-term labor requirements and payroll of the project
 
in Ozamiz City.
 

Long-term employment will be provided to those who will be re
tained by the Water District for the maintenance and operation of
 
the project. Based on the proposed staffing plan in Chapter XI,
the total number of permanent positions to be filled for the first
five years is 45. By 1981, this number is expected to increase to
47 and by 1984, to 55. At present, the Water District employs more

people than the proposed staffing plan but with 
lower salary scales,

taken individually and collectively. The proposed staffing plan
places emphasis on the competence and quality of the required person
nel, 
 rather than on the number. On the whole, therefore, the total

payroll in the proposed staffing plan is higher than the existing
one, after both were adjusted upwards by 10 per cent due to inflation. 

Appendix Table X-.-4b presents the computations of the long-term

employment benefits, amounting to PI.6 million. 
As shown, the total

annual salaries paid under the present and propoued staffing arrange
ments were projected over a 13-year period. Only the yearly differ
ences in salaries of the two plans were considered as benefits, dis
counted at 
12 per cent to obtain their present values. 

Taken together, the short-term and long-term employment benefits
from the proposed water supply project in Ozamiz and Clarin amount to
P4.5 millions 

Fire Protection Benefits. With the installation of suitable 
type of fire hydrants especially in the high-value districts as 
part of the proposed project, savings due to reduced fire damageswill result from the availability of an adequate amount of water
for fire-fighting purposes. 

Based on the records of the city's fire department and other assumptions explained in detail in Appendix Table X-C-5, -the average annual 
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loss to fire in Ozamiz and Clarin was estimated to be P1.709 million
 
It is reasonable to expect that in time, as urbanization of the 
study area develops, further increases in fire incidence will be 
experienced. However, the amount of damages per year will decrease
 
considerably due to a combination of factors, including the presence
of water supply. Other factors are fire prevention consciousness, 
adherence of households, and commercial, industrial and institutional 
establishments to fire prevention regulations and the zoning schemes 
in the project. 

In the computation of the fire protection benefit, the follow
ing factors were considered: proposed fire hydrant schedule, project
ed increase of service area, inflationary trend and discount factor. 
Appendix Table X-C-5 shows the fire protection benefits in Ozamiz aris
ing from the improvement of the water supply system amounting to about 
P1.4 million. 

No attempt was made to quantify the inconvenience to the people 
rendered homeless due to fire.
 

Reduction of Fire Insurance Costs. Associated with the avail
ability of an adequate amount of water for fire-fighting purposes, 
it is reasonable to expect that the present level or insurance costs 
would be reduced significantly. This is because the cost of fire in
suranoe normally reflects the extent of risks due to fire, With
 
improved fire protection, the burden of insurance expenses of house
holds and commercial, industrial and institutional establishments 
woull be reduced.
 

In determining the benefit arising from the reduction of fire
 
insurance costs, a number of factors were taken into consideration.
 
These include the number cf insurable dwelling units in the project 
area, projected increase in dwelling units as tied up with the in
crease in service connections and the standard values and premium 
rates for buildings in provincial areas. Total fire insurance bene
fits, as shown in Appendix Table X-C-6, amount to P146,900. 

Summary of Quantifiable Benefits 

Table X-1 is a summary of discounted quantifiable benefits 
that the proposed water supply project in Ozamiz and Clarin will 
bring about. After all adjustments due to inflation and other 
factors, the final figures show that the present value of the
 
economic quantifiable benefits amounts to P55.0 million.
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TABLE X-1
 
SUMMARY OF QUANTIFIABLE BENEFITS 4
 

(in million pesos)
 

Increase in Land Values P40.770 

Health 
 2.799
 

Personal Satisfaction 
 5.477
 

Employment Generation 4.484 

Fire Protection 1.350 

Reduction in Insurance Costs .147 

P55.027 

Non-Quantifiable Benefits 

The non-quantifiable benefits arising from a water supply

project are generally as important as the quantifiable benefits.
 
However, they do not easily lend themselves to valuation. The
 
approach taken herein is to acknowledge their existence and import
ance. No attempt has been made to quantify or include them in the
 
benefit-cost calculations.
 

Improved Standard of Living. The most evident benefit of the 
project is having safe# reliable and adequate piped water supply for 
daily needs on an uninterrupted basis. However, the convenience of 
having a dependable supply of water piped into households and estab
lishments cannot be readily expressed in monetary terms. 

Physioal indicators relevant to the proposed project are used 
as indices of the standard of living of the project area. Accord
ing to the 1970 Census on Population and Housing, 35.3 per cent of 
the households in Ozamiz depended on piped water while Clarin had 
no piped water system. Only 18.8 per oent of the population of 

-
the study area used flush oz water-sealed system. (Living condi
tions in the project area are discussed in more detail in Chapter
III.) With the proposed project, a greater number of the population 

4 A11 discounted at 12 per cent. 
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shall be benefited throuh the availability of potable drinking

water and sufficient water for water-borne disposal of wastes.
 

Economic Linkages. Undoubtedly, the proposed water supply
 
project 
will set off a chain of events beyond its construction 
period. These activities include among others the inducement to 
industry to establish plants in the study area due to the avail
ability of a dependable water supply. ithout such stpply, new 
industrial and commercial establishments would be forced to develop 
their own supply system. The overall cost of providing separate
 
water systems is normally large and represents a deterrent to in
vest in the area and consequently to industrial developmento
 

Because of the employment generated by the project, hired
 
laborers are able to spend their wages for purchasing goods at
 
the local stores. Hence, each peso they spend is generated back
 
into the income stream of the local economy. 

In the operation and maintenance of the project, the Water
 
District would find it advantageous to purchase required supplies
 
locally and engage local services*
 

D. ECONOMIC COSTS 

General 

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 the following: 

1. Capital expenditure costs 

2. Annual costs
 

3. Depreciation costs
 

In general, economic costs are easier to identify and quantify
than benefits. This is because costs are incurred in real, monetary 
terms to pay for either goods or services. Problems in valuation of 
economic costs arise not from the identification of costs. Rather,
 
they stem from the technical problems associated with the planning, 
design and implementation of the project.
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In the computation of capital expenditure costs, annual costs

and depreciation costs, it was assumed that the escalation rate due 
to inflation will be decreasing during the projection period. From
1976 to 1980, the rate would be 12 per cent; from 1981 to 1986, 10 
per cent; and from 1987 to 1990, 8 per cent. 

Capital Expenditure Costs 

Capital expenditure costs include construction cost of the pro
posed facilities and related engineering and contingencies t land 
cost and administrative and legal fees. 

Appendix Table XI-4:-4 shows the yearly (escalated) capital
expenditure costs associated with the early works and Stage I of
 
the program. The present value of the capital expenditure costs
 
is ?35.3 million.
 

Adjustments on Capital Expenditure Costs
 

In the determination of the costs, adjustments were made for

those items which are not properly valued by the price mechanism.
 
A price other than the market price (called the shadow price) was
 
imputed to these items. In this way, most of the effects which 
could be ,a ii'd t whether primary or secondary, were incorpo
rated directly into the project analysis and imputed as direct 
costs to project investment. The 'shadow prices' used in this
 
analysis are those employed by international lending institutions
 
and the Planning and Project Development Office (PPDO) of the 
Department of Public Works, Transportation and Communication. 

One of the items wherein 'shadow pricing' was applied is the
 
price of unskilled labor. In a perfectly competitive market, the
 
price of labor is determined by the marginal value of its product.

In this case, therefore, the price of labor is equal to the value
 
of the output which an extra laborer hired would produce. However,

this is not applicable in an economy such as that of the Philippines
where there is surplus of labor. Since there is widespread dis
guised unemployment in such an economy, unskilled labor is normal
ly valued belowi the actual wage rate likely to be paid. In this 
study, the opportunity cost of unskilled labor or its potential
in other employment was valued atO.5 times its estimated cost in 
the project. The net effect is to reduce the cost of unskilled
 
labor by one-half, thereby reducing also the summation of project
 
cost.
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Skilled labor, on the other hand, mes valued at its going rate*
 
It was assumed that if skilled labor were not employed in the study
 
area, it would probably migrate elsewhere to obtain employment or
 
better wage*
 

Adjustments were also made with respect to cost of project
 
facilities which use up the limited foreign exchange reserves.
 
Foreign exchange used to import project requirements were valued
 
at 1.2 times their actuai peso cost. This effectively increased
 
foreign exohpage cost by 20 per cent, thereby affecting project
 
cost in a si.milar manner. This was done to reflect the opportunity
 
cost or alternative value of foreign exchange. Domestic components,
 
on the other hand, were priced at their actual cost.
 

Taxes, subsidies and other transfer payments were excluded in 
this analysis since the project will be undertaken by the overn
ment for the benefit of the community. Interest was excluded 
since this is considered financial instead of economic cost a 

The adjusted capital expenditure costs for the period up to
 
1990 are estimated to have a present value of P35.6 million.
 

Annual Costs 

Annual costs refer to the costs associated with the maintenanoe, 
operation and management of the project. Otherwise known as opera
ting and maintenance costs, they include personnel, power, chemicals, 
and other miscellaneous maintenance expenses such an fuel and lubrica
tion, repairs, communication needs and office rental. 

Appendix Table X.--l presents the escalated annual recurring costs 
associated with running and operating the water district up to 1990. 
The present value of these costs is P8.5 million. 

Depreciation Costs 

Depreciation costs refer to funds which are not aotually spent 
but are set aside in a reserve or sinking fund to cover the coats 
of the wear and tear and/or obsolescence of the project s capital 
costs. 

Chapter XI, Table XI-7 presents depreciation Costs of WWD 
from 1976 to 1990. Depreciation costs were based on the escalated 
values of all depreciable equipment* 

The total present worth of depreciation costs for Ozamiz City 
amounts to P3.6 million during the 15-year projection period. 
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Sumary of Costs 

Table X-2 presents a summary of the capital expenditure, annual 
operating and depreciation costs of the proposed waser supply projeot
for Ozqaiz and Clarin. The economic costs are also presented in more
detail in Appendix Table X-D-1. All costs were disco ted at 12 per
cent to obtain their present values. 

For MOWD9 the present worth of all economic costs of the projeot
from 1976 to 1990 amounts to P47.6 million. 

E. CONCLUSION 

The summnary of quantifiable benefits as well as the benefit
cost ratiot is presented in Table X-2. The benefit-cost ratio is
 
1.16:1. 

As will be observed in the table, hialth benefits when put

into peso values, became insignificant. The principal items on

benefits are the inorease in land value t personal satisfaction
 
and employment generation# in that order* 

TABLE X-,2 
SUMMARY OF BENEFITS AND COSTS 5 

(in million pesos) 

BEMWTTS 
 COSTS 

Increase in land Values P40.770 6 Capital Expenditures P35.577
Health 2.799 Annual Operating 8.464Personal Satisfaotion 5.475 Depreoiation 3.565 
Employment Generation 4.484 
Fire Protection 1.350 
Reduction in Insurance Costs - 9147 

TOTAL P55.02 5 P47. 606 

Benefit-Cost Ratio 1.16:1 

5A11 discounted at 12 per cent.
 
oreign exchange cost and unskilled labor cost were adjusted by


'shadow prioing'.
 

x - 16 



The preceding table shows that the quantifiable benefits exceed 
the project costs associated with the improvement of water supply 
facilities that will provide safe, dependable and adequate water 
supply to Ozamiz and Clarin. Under the principle of economic analysis, 
the project which has a benefit-cost ratio of 1.16:1 is,therefore, 
economically feasible. The actual benefits of the projeot, however, 
are really greater than wh.t the ratio indicates because the unquan
tifiable benefits have not been incorporated into the analysis for 
obvious reasonso 
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CHAPTE XI FINANCIAL FEASIBILITY ANALSIS 

A. GENERAL 

The finanoial feasibility analysis herein establishes a detailed 
set of guidelines that the water district management may use in making
crucial decisions during the next few yearso The technical aspects
and project oosts of the recommended plan have been presented in Chapter

IX. Its eoonomio justification has been shown in Chapter X0 In this
 
chapter, a plan is developed to indioate time and manner funds will be
 
used to operate and maintain the system; implement the program; estab.
lish reserve funds and retire the indebtedness.
 

Water rates have been developed on the basis that the system will
 
be financially self-oupporting. 
Capital funds for the recommended
 
plan will be derived by borrowing from international lending agencies
and LWUA. The water rates that have been developed appear to be within
 
the "ability to pay" of the average householder in the Nisamis Occidental
 
Water District*
 

Be DEVELOPMENT COSTS
 

The cost estimates of the facilities needed to improve and expand
water services of the isamis Occidental Water District over the develop
ment planning period have been presented in Chapter IX. Cost estimates 
of the facilities were based on the projected Jaly 1976 unit prices* 

Project Costa
 

Project costs of facilities reoomnended for implementation are sum
marized annually in Appendix Table XI-B-I. Engineering services for
 
design and construction supervision have been broken down! 
It has
 
been assumed that 70 per cent of the engineering "rvioes applies to
 
design and 30 per cent to construction supervision* Design coats 
have been shown in the year preceding construction* All other items

such as legal, administrative and contingencies have been distriluted 
uniformly during the construction period* Foreign exchange component
of total project cost as shown includes cost of direct and indirect
 
import item as well as a portion of the engineering costs.
 

Esoalation of Capital Costs 

To account for the effects of inflation, capital cost estimates
 
have been escalated* This was done year by year on an item by item 
basis using escalation factors oomputed from assumed inflationary trends 
and applied to the basic current cost data as shown in Appendix Table XI-B-42 
The escalation factors used were based on an average annual rate of
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inflation of 12% per year from 1976 through 1O8t 10% per year from
1981 through 1985 and 8% per year thereafter. These escalation factorshave boen assumed to apply equally to the and foreign exchanglocal 

cost*
 

Meter Replacement Schedule 

Appendix Table XI-B-3 shows the meter installation and replacement
schedule on the basis of the need to achieve fully metereda statuse 

Details such as depreciation expenses and cumlative book value,
depreciation are also presented* These calculations were based on ameter service life of 15 years and initial 1976 cost of P190 per meters 

Co OPERATING AND MAINTENANCE COSTS 

This cost category covers cash expenses required to keep the
system operating and adequately maintained. It assures the continued

maintenance of the water distriot's revenue 
 producing capacity and

protection of its investment. Included in this cost category are:

personnel, power, chemicals, maintenance, rentalg and other misoella.
 
necus expenses which are necessary to run the overall water system.

Most items increase in accordance with the quantity of water produced,

the number of customers served and the 
extent to which the physical

plant will be operated and maintained*
 

The operating cost of the existing system in 1976 was estimated at
P31%,O0O. The annual operating and maintenance cost will increase, following implementation of the recommended improvements due to additional 
personnel, electric power, fuel1 chemicals and various materials and 
supplies.
 

Staff Reuirements"
 

Projections of the various types of staff required to upport

operations and maintenance were made at various future dates. Thepoints in time selected ooincided with the start-up of newly cons
truoted facilitieso In Misaeis Occidental, the new spring development, transmislion and distribution facilities 
are scheduled to be
completed and placed in operation in 1981. Intervals therefore havebeen spaced so as to include Fiscal Tear 1981-82 in the staff forecasting* Appendix Table XI-C-1 prevides the staffing plan for the MOWD.
Total salaries, wages and benefits have been based on 1976 cost levels,
then escalated at 10 per cent per annumo Values for the intervening 
years may be obtained by interpolation* 

Appendix Table XI-X3-l includes only those who will be involved inthe water supply functions (even if in the futurep sewerage functions are 
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to be performed by the Water District). Personnel used for oonstruction
 
of distribution system extensions and new connections has been er,
oluded since all labor costs associated with development have already
been included in the development cost projectionse 

Other Operating and Maintenance Costa (See Chapter IX) 

1U Consumable items - Projections were made on the basis of 
units consumed e.g., kilowatt hours of electzaoity tons 
of ohlorine, etc. 

2. Servioeo - Include insurance legal, auditing and other 
general service coats. 

3o Rent - Provisions have been made for equivalent rent expenses 
until 1980s after which rent ceases due to acquisition of 
the new administration building* 

Service Connections 

In projecting service connections, several factors related to 
the areas included in the study have been taken into account* The 
served population is expected to grow considerably during the 15-
year study period. In year 1975, served population represents only
24 per cent of the total study area population. This is projected

to go up to 45 per cent in the year 1990, an increase from 17,500

in 1975 to 53,000 in 1990. Appendix Table XI-C-2 shows the schedule 
of service connections and related data for 1975 and the projected
 
future.
 

D. FINANCING POLICIES GOVERNING
 
LOCAL WATER DISTR7.OT DEVELOPMENT
 

The following are the major potential sources of funds which
 

can be utilized by the district:
 

Operatin Sources 

To the extent that revenueb from the operations of the local 
water district exceed annual cash requirements for all other purposes1funds can be devoted to financing development costse An a practical 
matter, it is highly desirable to finance a significant proportion of 
development costs in this manner in order to reduce the amounts that 
must be borrowed and the associated debt service costse From the 
viewpoint of the individual water oonsumerg it is better to pay higher 
rates now in order to increase the proportion of development costs 
covered by current revenues* Thus the temporary "development surcharge" 
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can 	be Justified on the basis of the longer term influence toward the
restraint of rate increases* 

The fairness of allocating such costs among present consumers cambe challenged and highly theoretical and complex comiderations are in.volvedo But by wing a purely pragatio approach, one could try to
maximize the use of current revenues for development. 

Non-Oierating Sources 

Non-operating sources of funds for development include three bazio 
groups:
 

i. 	Loans  funds may be borrowed by NOWD for developments One of
LWA's primary functions is lending fund for devlopment to 
water districts* From the water districat's point of view,IMLA is the primaryt if not the only realistic source of
fundso IMA borrows both foreign currenoies and pesos at
varying terms and -elends needed funds to water districts
according to the composite terms needed to support the blend
of debt service terms IMUA itself must meets At the pre.
sent time, LWUA'e terms include: 

Interest - 9%per anmm to be paid monthly at F%per
month from the year following the year of 
disbursements 

DTration - 30-ear lon from the date of initial dis. 
bursoments ' 

Prinoipal - no principal payments due during disburse
ment period* Principal repayment period
is 30 years lee the duration of the die. 
burse -_nt period* 

2o 	 Charges and Assessments - consist of payments made by newoustomers and benefiting property owners for the costs of
specific portions of the faoilities being developed. Typi
oalla such charges are made for the costs of new construct
ion and meters and for all or a portion of the costs of newdistribution system extensions. LWUA policy requires new 
customers to pay for connections and metera but currently
does not include an asseesmen* for distributions system
costs* These sources are referred to as "contributions in
aid 	of construction" in accounting terminology and have the
effect of reducing the amounts to be borrowede Since manynew 	customers will not be in a position to pay connection 
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fees (or benefit assessment charges) in cash, it will be
necessary to provide financing assistance to those indivi
duals requiring assistance. 
Present practice is to allow
such payments to be made at a flat monthly rate of P5000
 
over a period of 10 years,
 

3. Grants or Credits - IMUA has access to loan funds on con
essionary terms and is thus able to relend funds at rates
that are below market rates* 
This in itself is a "grant ."available to the local water district borrower. In some
oountries, the national government makes outright grants to
local water districts in recognition of the overall national
benefit of having safe and reliable water systems. 
Another


approach is for the government to advance a portion of the
funds needed during the early years of development at little
 
or no interest to assist the local utility in building its
financial capacity. This is another form of "',Aant It'sreferred to above
o Later, as the revenue base expands and
development expenditures decline the local utility funds
such advances as permnitted by its cash position. 
At the
present timeg however, the local water district is expectedto undertake its development programs with no equity participation by government or assistance other than the LWUA loans. 

Reserve Requirements
 

Since reserve requirements are tied directly to obtaining development loans from LWUAf 
 they are considered as funds required
to support capital development. 
After total revenue requirements
are determined, it has been suggested that 
10 per cent be set
aside for reserve ifuds. Initially t a lower percentage will be used,

progressively increasing to 10 per cent.
 

E. DETERMINATION OF FMDS REQUIRED TO SUPPORT 
CAPITAL DEVELOPMENT
 

Once the basic data requirements have been met and the financingpclioies outlined, funds required to cover development costs are thendetermined. 
The most important document in this regard is the breakdown of project costs as escalated and shown in Appendix Table XI-B-2. 

DepreoiableAssets/Depre-oiation Erpenses 

Capital assets acquired each year become subject to depreciation
in their first full year of service, Thus a pipeline completed in197 becomes "depreciable" in 1978, If it has a 5O-year life, depreeiation continues for 50 years and it is assumed to be retired in
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the 	51st year. The cost of large facilities that require several
 
years to construct is carried as "work in process" until completed.

Forecasts of such matter, had to be based on very broad assumptions. 

Appendix Table XI-E-l shows the water district's assets and dep
reciation forecasts, the inital purpose of which is to show the appro
priate "depreciable" value for use in calculating annual depreciation 
expenses. At the same time, year-end book values of assets are shown 
as well as the value of "work-in-process". 

Based on the schedule of assets, annual depreciation expenses
 

were calculated and are shown in Appendix Table XI-E-2. 

Revolving Fund for Connections 

To assist new customers in financing service connecting charges,
it is necessary to provide working capital for a revolving fund. It 
is proposed that LWUA's present policy which provides for the costs
 
to be p yable at P5.00/month over a 10-year period be increased to
 
P5.65 to cover the increase in the cost of meters. Net inflow funds 
will be required over a period of 10-years to build sufficient income
 
to support the annual costs of oonnections. At some future point,
income exceeds annual expenditures and the revolving fund can be ,ised 
to refund the earlier advances of working capital. 

Appendix Table XI-E-3 indicates the working capital requirements 
based on preliminary data for isamis Occidental. In this table, 
three key assumptions were made: 

1. 	 The monthly installment payments were based on actual costs 
of constructing service connections and meters; thus, the 
monthly payments by customers connected to the system in 
1981 would be greater than by those who would be connected 
to the system in 1978 to account for the escalation of 
constructed costs. 

2. 	 Sixty per cent of all new customers would utilize the ins
tallment method of financing connection charges. 

3. 	 The amount of the charge is equal to 2/3 of the cost of 
piping (roughly that part of the connection lying within 
private property) plus the full cost of the meters (P434). 

As shown in Appendix Table XI-E-3, the annual need for additional 
working capital generally zetops sometime in 1988 when receipts begin 
to exceed expenditures. 
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Debt Service Reuirements
 

Most financing institutions make loans for capital development
 
only to those entities that show some equity participation of their
 
own* Thus t a first approximation of a financing plan shnuld include
 
a "pay-as-you-go" elements Thin must be geared to conservative esti
mates of the revenue-produoing capacity of the water district and
 
the manner in which it can effectively increase its revenues through
 
improved metering, billing and collection procedures over time. The
 
amount of funds borrowed should cover total development costs and
 
other capital expenditures (replacement meters, vehicles, etc.). 

Appendix Table XI-E -4 presents a trial financing plan and debt
 
service requirements of Misamis Occidental* This table gives an
 
initial indication of debt service and funds needed to support capital

development. In accordance with LUA policy, interest payments were
 
not made on disbursed amounts during the year of disbursement and were
 
based on the amount of outstanding debt at the beginning of each yearo
It can be seen that debt service increases rapidly during the early years 
when the annual developinent expenditures are very substantial. y
1982 when the annual capital expenditures are at a lower,level, the 
debt service payments would rise to the point that the water district 
must still continue borrowing. 

Total Cash Needs
 

Appendix Table XI-E-5 shows the "trial" annual cash requirements,

the average cash required per cubic meter of water and the approximate
 
proportions of the income of low income households required for
 
water services This information has been included to serve as a
 
guide in developing the rate structures for subsequent use in the year
by-year revenue forecasts*
 

The present LWUA rate policy incorporates the use of "revenue units" 
in determining the basic cost per cubic meter of water to the lower in
come households. Commercial and industrial customers are charged twice 
the unit price for domestic use and wholesale water distributors are
 
charged three times the basic price. These average unit costs provide

good indicators of "revenue unit" prices that can be used for a period

of several years. It is good practice for the water district to adjust
 
prices every three years or so, instead of annually.
 

Revenue Unit Forecasts
 

Appendix Table XI-FE-6 indicates the revenue unit forecast which is 
summarized as follows: 
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1975 
1980 
1985 
1990 

1,398 
4,069 
6,474 
8,879 

Revenue Units 

Initial Rate Determination 

Rates were established at five 3-.year intervals:
 

Water Rate 
Period . /o
! 

1976-1978 r100 
1979-1981 
 1.90 
1982-1984 2050
 
1985-1987 3o20
 
1988-1990 
 4.50
 

The first step of P1.00/oum was selected as an intermediate 
rate, inanticipation of the second step (F1.90/cum) which is indicative

of the required oost to make the system financially viable* Ability

(and willingness) to pay indicates that F120 per cubic meter under
 
present (1975) i,,onomio conditions would be acceptable# assuming thatservice improvements are realized, The rate of Pl.90/um in 1980 cost
levels is equivalent to P1.18 in 1975 prices (based on 10o discount 
rate). Likewise Po50/oum in 1983 is equal to ?1917 in 1975 priceso
 

Revenue Fore casts 

Estimated future levels of income from water sales are shown 
in Appendix Table XI-h1-- 7. 

F asibility of Charges 

The question of feasibility is a matter of analyzing whether or
 
not the customers of the water district are able to pay the required

charges both now and in the future in order to obtain safe and reliable
 
water servioeso Determination has been made for those households inthe lower income groups. For present purposes t thq 1976 income level 
of P440 per month was selecteOd as a basis for analysis* It was also
assumed that the consumers will limit their consumption to 20 cubic 
meters per month. At P1.00 per cubic meter, a 20 aum consumption thusrepresents 4.6 per cent of the oustomer's monthly income. 
For newly

connected customers, the monthly cost will be P5.65 greater ifit is
assumed that the low income customer will choose the installment plan
payment. 
Assuming the new customer also limits his consumption to

20 cubic meters or less, the monthly expenditure for water will then
 
be 5 %8 The monthly installment charge for new connections is fixed
 

X-8
 



in the year of connection and remains constant throughout the 10-year

payment period, 
Since both the water rates and the household income
 
increase each year, the impact of the installment charge on the expend
iture pattern of the household will decline over the 10-year period

of payment e 
The estimated impact of the increased rates and conneotion
 
charges on household patterns is shown below for the mid-point of
 
each "rate block": 

Item 1 8 1983 j8 

Escalated income of household 
earning tM42Omo* in 1976 

( r year) P645 P860 P1, 140 ,520 

Expenditure for 20 cum 
water consumption P 38 P 50 P 64 P 90 

Income allocation to water 
for existing customers 559% 5.8 5,6% 5.9% 

Connection oharge for
 
new customers (5.65/mo in 1976) 
 8.87 P11.81 r15.48 P19.49
 

Income allocation to water
 
for new customers 
 7-3% 7.2% 7.0% 7.2%
 

Since the mid-point of the period was selected for comparison,
it should be noted that the proportions shown would be slightly
higher in the year preceding the mid-point and slightly lower in the 
suoceeding year of each rate block* 

In the examplc shawn abovel the proportions of the household 
income required for water services are considered in line with the
"Ability to Pay" studies done on Lipa City where willingness among

the low income group to pay for improved services fees was found to
 
be in the vicinity of 6J of thoir Income
 

In the final analysis, if any significant improvement is be
 
achieved in the 2cope and quality of public water services and if the
 
requirement for commercially viable and financially self-w.pporting

water districts is to be maintained, all groups of water customers 
will have to pay substantially higher charges for water services 
than they have paid in the pasto 
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F. 	FINANCIAL SUMMARY
 

Several "trials" have been oonducted in developing the fore
casts of financial statements of MOWD. These statements are based
 
on the following major assumptions$
 

1. 	Reserve Fund: 3% of revenue requirements for 1976-80;
 
6% for 1981-85 and 10% for 1986-90.
 

2. 	Unoollectibles: 2% of gross revenue requirements for
 
first year of a new rate application, and 1% for the
 
second and third years.
 

3a 	 Accounts Receivable: equivalent to 3 months of sales,
 

4. Accounts Payable: equivalent to 2 months of operating
 
expenses*
 

External Borrowing Required 

Appendix Table XI-E-8 shows the Revised Financing Plan where
 
the "Amount Disbursed" column represents the external borrowing

requiredo This table also presents the debt servicing neoessary
 
on a yearly basis. 

Borrowing will start in 1976 and will continue until 1987.
 
The first loan will cover the seven year period 1976-82 Inolusive,

and 	will amount to 731.08 million* The second loan will cover
 
the 	five-year period 1983-87 inolusive and will be about 726.761
 
million.
 

Projections of Financial Statements
 

Appendix Table XI-E-9 shows the net income (lose) on a 
yearly

basis, Net losses are forecasted t. (1980-81) of the 15 years.
However, net income cumulative shc values all throughout.1°.,:itive 

Prior trial projections showed ,,utained net losses on a
 
yearly basis when 10% reserve funds were required.
 

Py 1990, net income cumulative will be ?24.761 million* 

Cash Flow Statements 

The 	cash flow statement provides an indication of the adequacy
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of working capital. It is not generally sufficient to cover cask
 
outlays with revenues because of the teadency of cash receipts to 
lag behind cash outlays. In general, an expanding orgaization
witk an active capital development program and increasing level of
 
activities will require similarly increasing quantities of working
 
capital,
 

Appendix Table XI-FB-10 presents the annual "Sources of Funds"
 
sad the yearly "Application of Funds"* Potential not decreases are
 
expected in 1981 and 1988. 
However, net positive cumulative cask
 
balance is achieved yearly from the very start even if "cask at
 
the beginning of 1976" was assumed to be only P20,000.00 

Other Financial StatemGnts
 

The "Balance Sheet" and "Rate of Return" are shown in Appendix
 
Tables XI-F-1l and XI-E-12, respectively.
 

Implications of Financial Forecasts 

The recommended plan for Phase I-A for MOW]) is financiall.
 
feasible. Borrowing for the period will be P31.08 million.1
 

External borrowing will still be necessary for Pkase I-B.
 

Revenues are adequat6 for most years, assuuing some flexibility

is taken on the amount of reserve funding and depreciation expense
 
requirements.
 

The cash flow analysis shows adequate working capital. Net
 
positive cumulative cask balance is realized immediately.
 

10a October 24, 1975, a memorandum of understanding was drawn 
up between the MOWD and AD3. In this memorandum, the scope of work 
(P31.880 million), financial arrangements, project execution and 
other items were set forth (See Appendix XI-F-l). 

On December 18, 1975, ADB and LWUA signed a loan agreement
amounting to S16.8 million for the improvemeni and expansion of
 
five provincial water districts. Of this amount, $1.749 milliom
 
has been allocated to MOW]) (See Appendices XI-F-2 and XI-F-3)e
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