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Ni. Caroes C. Leo, Jr.
 
General Manager
 
ioosl Water Utilitlen Administration

5th Floor, Phll:...nosn Bldg* 
Ortiga Ave., Pruigg Riip.' 
Republio of the PhIipI iB1 

Subjeot 	 Sumiary Report - Feasibility Studies 
for Water Supply of Philippine Provin.c~~ial Urb 	 a h e . ... , 

Dear Mr. leafto: 

In aocordanoe with the oontract between Local Water Utilities
 
Administration (LWUA) and Camp Dresser & McKee International Ino., 
dated 14 October 1974, we take pleasure in submitting this summary 
report. 

This suary report presents the highlights of the feasibility
 
studies for water supply for the urban areas of Ozamiz, Daet, Batuang

Zamboanga Cebu, Lucena, Lipa, Tarlac, Cabanatuan and San Frnando
 
(La Union). The studies involve over eight per cent of all people 
living in provincial urban areas of the Philippines. This report
also includes the summary findings on prefeasibility surveys of 131 
comuunities served by 110 waterwork systems. This portion of the 
study constitutes about one-third of all cities/munioipalities with 
existing waterworks in the Philippines. 

We wish to extend our thanks to the IMUA Board, all the members 
of the LWUA staff, our counterpart engineers from DCCD Engineering
Corporation, the water districts' staffs and the officials of various 
agencies of the Government of the Philippines, who so generously 
assisted us during the course of our study. 

Very truly yours, 

CAMP DRESS & MoIH IN1rANATI0NAL INC* 

Project Manager 
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1. Misting aterwerks facilities of prowvioaJ urben -sea-of the philippinesaO Inadequate and unreliable. The water produced is ansafe for hfmue. 0o-SgMption. The fuilitioe are generally in rundown cnditin and in oconstatdiarepairo Field tests show that most water distribution syt;teme havesad inadequately mised pipes with 
old 

considerably reduoed capacities resultingin lo Pressures and marginal fire-fighting capabilities. 

to Vater mouroe, both surface and -roundwater# are available and in most oesplentiful, but water-handlirg facilities such as impoundments, reservoirs,intake structures, transmission mains, treatment plants, storage facilities,
and distribution piping have to be planned, engineered, and constructed to 
convey the water to the demand centers. 

3. Vater demand will increase exponentially as urban population grows, aoocmpanied by inoreases in the stAndard of living/opportunity. 

4. Implementation of well-plnned and properly -engCineered water supply systemsis feasible, both from the technical and the economio/finan ial viewpoints. 

5. Quantifiable econ.,mic benefits exceed the known costs of the water supply
projects. The non-quantifiabl benefits are also significant. Therefore, eecsaoic analysis of the implementation of improved and adequate water supplysystems Is substantially more favorable than financial analysis would indi
cate. 

6. The recommended plan may be implemented through well-defined series of oonstruotien stages. These staged programs are considered financially viable, provided water rates are set on the basis of the consumers' "ability to pay". Incertain oases, the water rate structure may be designed to provide some form
of subsidy to lower income grps. 

79 The local capability to plan, design, construct, manage and operate efficiently improved water supply systems will have to be strengthened to keep up withthe increasing demand for such expertise. 

Recommendations -Toohnichl 

2@ The logical and economical d..elopment of waterworks facilities must 1i based n a comprehensive lon&-ran-e planning process. The planning process musttake into account alternative studies, economic optimization of the selected
plan, and the oitizen~e "ability-to-pay". 

2. Approximately two-thirds of the water produced in existing water supply systemis ceit sold or billed agairsi wter comumers. Such unaccounted-for-water
due mostly to leakage and wastage 

is 
in the transmission and distribution system.A cemprehensive leakage and ws~tage survey must be conducted preparatory to 

a corrective leakage/traatage program. 

3. All existing flat-rate connections must be converted into metered oonneotfonsan expeditiously as possible. Xeters should be installed first on unmetered
lareo-demand connections, where pressures are high and eventually where demand
and pressures are low, An etofective mter repair and preventive maintenance 



pMreIm should be inititod a moCR a possible. 

4. 	 A rntine water measurement sad smpling progm at the *,te d pepest

and existing water sources and within 
the existing distribution "tos Ut 
be initiated. bacteriological, chemical and physloal teting ( theme 
water amplem should be performed so that corrective meaD-e may be marm 
to safeguard public health of the water con- =ra. 

5 	 a continuous disinfection program must be initiated and enforced to safeguard
the entire water distribution system on . 24-hour daily basis. 

6 	 A physical inventory and survey of all existing water supply and drainage/ 
sewerage systems and all connections to private premises must be oanductede 
An inventory of all private wells, septic tanks and private drainag.
 
to complete as-built drawing. will be included in this ta*.
 

7. 	 A flexible and enforceable plumbing code must be adopted, to complement pro
posed water supply facility improvements, to eliminate water supply/drainage
cross-connections, and to minimise potential (future) wasteater/drainage 
problem. 

8. 	 A hydrological and meteorological data collection and mnnitoring program
 
must be initiated by establishing 
stream, spring, rainfall and evaporation
gaging stations and by measuring water levels and volumetric discharges at 
existing and proposed well fields. 

Recommendations - Institutional 

1. 	 The legal basis for the development of existing and new water sources must be
established. Guidelines for the implementation and enforcement of policies 
such as water allocation should be established. 

2. 	 Water rates have traditionally been so low that, in most cases, even operation
al costs are not even covered by collected revenue. Water rates must be in.
creased to realistic levels to cover amortizaticn of capItal expenses and 
operational cost. Associated with this water rate 
increase is the need to 
socialize the pricing structure, e.g., a stepped-u:p rate structure. Low. 
income water users should be billed on their "ability-to-pay", with high
income consumers, industries and commercial establishments subsidizing the
 
low-income groups. 

3. 	 There is a serious need to upgrade and train personnel involved in the plan
ning, design, construction, management and operation of water supply sywtems
Therefore, improvements to the engineering, management and maintenance pro
cedures should be implemented in anticipation of future requirements that 
will be imposed by funding agencies and the water district's demandse 

4* 	After the physical inventory is completed (Item 6, Technical Recomendations) 
a water audit task force should be organized within the water district to
monitor/inspect premises and to detect/minimize leakage waats and moter
iamperingo Such task force should be granted police powers in protecting
the water resources of the oommnit. 

5. 	 To encourage early provision of water service and to help low-income house

-2



boUlm, a revolving fund for servioo onnection& hoild be established witb
in the ntor district. 

ftesidential Deoree No. 198 issued on Way 25# 1973, saeks to establish, 
operate and develop reliable, adequate and econoeically viable water supply 
and wastewater disposal systems. The Local Water Utilities Administration (UIUA) 
was formally organized on September 18, 1973 to implement the objectives and 
provisions of this decree. 

LWUA has been actively encouraging the formation of independent, locally 
oontrolled public water districts In provinc.ial urban areaw. This step is do
signed to ensure safe and sufficient potable water supply by the district and its 
operation on a business-like basis. LWUA is currently engaged in developing 
feasibility studies of several provincial urban areas, prefeasibility studies of 
cities/munic~palities, as well as, project and facility implementation prorhs 
resulting from such studies.
 

The feasibility studies included in this paper are financed from proceeds 
of a loan to the Government of the Republic of the Philippines from the United 
States of Aerica through the Agency for International Development. These feasi
bility studies cover over eight per cent of people living in provincial urban 
areas of the Philippines. 

The 	 project consists of four parts: 

1. 	 Preparing water supply master plan and feasibility studies for ten 
provincial urban areas of the Philippines, initially Cebu, Zamboanga, 
Butuan, Ozamizand Daet (see Figure A); 

2. 	 Developing a methodology of conducting these studies through woekly 
training seminars of LWUA enginjeers; 

3. 	 Applying this training mthodoli y, using LWUA trainees, in the pre
paration of master plans and feasibility studies for the second five 
area, namely: Tarlac, Cabauatuan, San Arnando-La Union, Inoena and 
Lipa; and
 

4. 	 Assisting LWUA in long-range planning by developing selection oriteria, 
applying these criteria to 100 cities and conducting prefeasibility 
surveys and data collection on these oi-ties/munioipalitieo. (Refer 
to Appendix I.) 

The training of counterpart LWUA and local. oonsulting (DCCD Engineering 
Corporation) personnel is an important elemenn in the conduct of such studies. 

lydrolocio and hydrogeologic information to scarce and insufficient to 
make aoonrate assessment of the future potuantial surf&oo and groundmtew re
sources. Therefore, the safe yield studio a of irtreams and underground aquifers 
have been based on short-term field work suppleantented by broad estimates and tam
pered largely by engineering judgement. 
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TS exiating waterworke faoillties of the urban areas av* ijeaequ"9eydesigned and improperly operated. They are generally rundme and in outmadiarepair. Field tests shoy that most distributiom systems hav old pipes withcomsiderably reduced carrying capacities resulting in low pesowes sad sar6nal fire-fighting capabilities in these areas. Operational peroeml are mstly untrained and inadequately compenated. There is evidence of Widespreadvastag of the water through leakage from old, corroded pipe main@, and carelessuse by the average householder. Wastage is associated with and encurae4 bW
uetered 
(flat rate) water connectione. Water rates have traditionally beenlow that in most oases operational ooats 
so 

of substandard facilities are not eve
covered by collected revenues.
 

ORsultine Inadequacies
 

Nest deficiencies in the ten 
water districts studied are similars watershortage; syutem age; water unaccountability; inadequate disinfection; and tn
reliable service.
 

The water shortage affects the system pressures, fire-figbting potential,and consumption patterns. Because water must be rationed, pressures fluctuate
 over a wide range and often become negative. The 
 negativ3 pressures increase thepossibility of contaminated water entering the distribution system. Areas receiving no water are oxtremely vulnerable to fires. 1.,any water district cueto era must modify their consumption patterns because of water rationing. Some getwater only during night-time hours and others only during day-time hours. Suchservice strains any goodwill developed between consumers and the water district.Unserved household, are, in the best of circumstances, sub-users obtaining theirwater from dwellings connected to the distribution system. These unserved households must pay water vendors rates (up to .5-7 times) greater than water district 
ratess"
 

ore than two-thirds of the water produced 4a neither sold nor billed againatthe water consumers. Leakage and wastage comprise more than half of the %aterproduced. House connections without meters or with non-functioning meters arebilled on a flat-rate basis - a situation which encourages the wasting of water.
(See Table 1.) 

At beet, delivered water is of questionable quality and unsafe bacteriologically. The water supply system generally includes numerous opportunitiesfor cross-connections with polluted water from drains/sevars. 

M4 
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( Po•iromnta, of Wat r outm 
(As 	a 
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_Aeooate•d-poi..at er naccosntepd.por_..t* 

Netered 71at-Rat. %otal Underestimated Watage Tahg. Other TotalCity of Dii 3illir - - Plat-Ratet .. 
caw2 33 4 37 9 13 35 6 63Dast 3 25 28 5 31 30 6BmtUaf 	 72 
Zboangs 7 26 33 531 	 2320 20 40 9 	 8 6729. 15 7 60Osu17 
 14 31
Inien 0 	 11 26 25 7 69
17 17 17 33 26 
 7 83
Lips 0 
 21 21 
 7 29 36
Tarlao 5 	 7 79 
Cabanatuan 41 46 0 35 1016 31 47 7 	 9 530 10 6 53San Fernando 17 4 24 3 7 62 7 79 

laming Criteria 
The 	 following criteria were used an guidelines for the feasibility studios: 
1. 	 Regional Approach: Planning of facilities wat made on a regional basingtaking into account the short-term district boundaries and the logicalljmg8-,Tierm aervice areas beyond present district or political boundaries. 

2. 	 Souroe of Water: Groundwater and surfaoe water were given equal emphasisas potential sources of water. 

3. 	 Self Sufficiency: The recommended wasprovide the 
plan based on a system which wouldhighest quality of water service within the "ability-to-pay"

of the customers. 

4. 	 Conse~rvation: Selection of alternative plans considered water, power,chemicals, and 	foreign exchange as a valuable resource which must beconserved to the jest extent possible. 

5. 	 Stage Development: The long-range implementation program for 	source,transmission and treatment facilities was based on several constcotion 
stages/phasa to satisfy projected requirements for a specific daeni 

§tajm/Phose Implementation ConStrur+JonPeriod IhrgtDesign ear' 
Early Action 1976-78 
Stage 1 1977-90 1990 

Phase I-A 1977-82 1986
Ph'ase I-B 1982-86 
Phase I-C 1986-90 

stage n 19$ 06.0 
 2000 
FhaW 1I-A 
 1990-95
 
Ph-" 11-3 1995-M2000 



6. 	 Alternative Plan Screening and Selectiau prom an array at identifled plan alternatives, an interim plan was selected an the beginof least (present worth) cost and other non-economic parameters. Theselected (interim) plan was tested for economic/financial feasibility. 

7* Skilled Manpower Shortage: The recommended plan recognizes, in theshort term, the 	 apparent shortage in akilled, technical and managerialexpertise. Emphasis was given on the need for district personnel traim-.
InC and certification. 

8. 	 Water Quality: The feasibility study identifies present and future waterquality problems and includes recommendations towards providing watersupply that in safe, healthful and wholesome. It develops conceptually
long-ranZe water quality management plans to conserve the integrity of 
this valuable resource. 

De8isn Criteria 

Average per capita domestic water consumption for each of the ten projectareas was estimated with the use of field data and available records of past andpresent water use. Per capita domestic use was increased each year to account forprojected economic growth within the community (see Table 2). 

Commercial and institutional water demands were estimated as a percentage ofthe 	domestic demand. Where no reliable records were available, a unit demand of

fivo cum/day/ha (gross) was used.
 

There are currently few or almost heavy and/or "wet"no 	 industries in theprovincial areas studied. Projection of future industrial water demand was based
 
on land zoning plans, where available.
 

Maximum daily and maximum hourly demands were estimated from field data andavailable records. On the basis of an evaluation of variations in water use observed in one of the study areas, the following ratios were adopted for this study: 

Relationship of Flow 
 Ratio
 

Maximum Daily to Average Daily Demand 
 1.20:1.00
 
Maximum Hourly to Average Daily Demand 
 1.50:1.00 - 1.75 *.00 

A review of the available records and consumption patterni indicates thatthe present unaccounted-for-water is high, amounting to 50--0 per cent or more ofthe water production. For preliminary design purposes, it has been assumed thatuaocounted-for-water wouid be reduced gradually as positive improvements ai- added to the water system. By the year 2000, unaccounted-for-water would be about 20 
per cent or even less. 

Cost and Economic Criteria
 

The 	 opportunity cost of capital or discount rate used in this feasibilitystudy in 12 per cent. The discount rate wan 	utilized for economic screening of
the 	technically viable alternatives. 

Projections indicate a general price escalation rate of 10-12 per cent for 

http:1.50:1.00
http:1.20:1.00
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the period 1976 through 19f0t 8-10 per cent for the period 1981-851 and 6-8 per
 
st for the period 1986-90.
 

Aow the purposes of cost estimating, a construction cost index (CCI) for 
wter supply projects has been developed, with 1965 as the base year (CCii00). 
Unit coset for the water supply feasibility studies have been projected to July
1976 price levels (CCI.384). Construction coit curves have been developed for 
in-plaoe costs of pipelines, deep wells, wrcter treatment plants, pump stations,
and storage reservoirs and used for satimr.ting tkd relative coe, magnitudes of 
alternative water supply plans. 

Ability-to-Pay Issue 

Presidential Deoree No. 198 stipulates that water district must be finan
cially self-.ufficient. In the past, most water systems have not been able to 
generate sufficient revenues to cover even just the operation and maintenance 
expenses due to various factors including poor pricing schemes, defective col
lection system and inadequate consumer promotion. The major reason that has been
 
pointed out, however, is that the consumers being served by the water district 
have such low incomes and hence, they are not in a financial position to pay the 
full costs of the system. Therefore, before a water system is improved and ex
panded, the "ability-to-pay" of the population targeted to be served must first 
be ascertained.
 

Since water districts are not expected to be extended government subsidy, 
this has signif'cantly simplified the analysis of the factors affecting "ability
to-pay". The factors that affect "ability-to-pay" are the annual income of fami
lies covered by the water district; percentage of their income allocated to water 
supply; average per capita water use; and the cost of water per unit volume. 

In March 1975, an informal survey was conducted among Water District General 
Managers to help gather data needed for the "ability-to-pay" studies. Question
naires were distributed to 15 water districts covering provincial areas that dif
fered in size, location and economic conditions.
 

The answers given by the general managers of the 15 water districts are sum
marized as fnllows: 

1) 	Though 10 of the water districts were revenue-producing prior to the
 
change in management of the water district, 13 imposed iiacreased water 
rates upon takeover.
 

2) Water consumers generally accepted the increase after some ex7lana~ions
 
justifying it. Only five received formal complaints about the increased 
rates while eight received formal complaints about the poor quality of 
water supply. 

3) Ten had difficulty in the r:c1eotion of water bills primarily due to 
dissatisfaction of consumers to the water service. 

4) 	Assuming that capital and service improvements were made, the general 
managers indicated they could increase their rates by as low as 25 
per cent and as high as 447 per cent for the average and below average 
households. 



A fomal survey was conducted in April and MaY,1975 in the City of Lips 
and the Nuncitality of Tanauan. These pilot aree wazt selected because 
(a) they are at present experiencing water oupply problems, (b) the income le
vel of their families Is similar to that of the national income figure, and 
(o) they are near Manila, only about two hours aW b:, bus. 

The juwy covered 556 families, classified into four income groups. Ap,
proximately 28 per cent cae from the low-income class (below P220/moth); 55 
per cent from the middle inome (P221-790/month)l 12 per cent from th, upper
middle income (P751-rl,5OO/mwith)j and five per cent from the high-income group
(above P1,500). 

The table below presents the highlights and pertinnt finditigs of 4bh surveys 

UTILATID ABILITT-TO-PAY BY INCOM RMWINQ 

Weighted Average 

Income Group
%Distribution 

4C P220 
28% 

?22A-750 
557 

P751-1500 
12% 

>' 1500 
5% 

Probable "Ability
to-Pay" on Buis P13.50 P24.50 P37.00 767.50 P25.00/mo 
of improved Service 

Estimated Monthly
 
Average Income P220 P660 711000 P2t700 PCO/household
 

"Ability-to-Pay"

Divided by
 
Average Income 6.1% 3-7% 3.7% 2.5% 3o7%
 

The foregoing table indicates that the low-income group may be able to pay 
a maximum of P13.50 a month for water (about 6.1 per cent of their avdrage income)e
In the extreme end the high-income group may be able to pay a maximum of 67O50 
a month for water (only 2.5 per cent of their average income). This disparity 
in the percentage of income allocated to water by the two income groups sy well 
be the beat argument for a socialized price structure. 

The probable maximum "ability-to-pay" of the average household in the pilot are 
is about P25.00 per month** 

Altyrnatj]- Studies 

Several alternatives on water sources, source davelopient, water treatment, 
transmission and distribution of treated water were identified for each of the ten 
provincial urban areas. These alternatives were evaluated and screened, using 
economic and non-ecoaomic teohniqcres. 

Alternative analysis of the water source(s) for the long-range program is 
primarily based on the least present worth cost alternative, tempered by ncn
economic parameters ouch as socio-political, environmental and other considerationse 

e*As figure includes appropriate allowances for the respondents' under
stating their income or unwillingness to pa and the increse in 8mot the7 a
rilling to pay ga a result of improved services. 



bs vter qslity tests performed om samples take. from spring and veil 
eeres laiete, Is geerole tt meet of the ptioal d eemioal qmalit 

ptrIte- artWithu "poelaibi' 11a/or /e ~eelv." limits r 4'ired is 
tUe Philippiae Driking water Standards. 

Pbr g*oundwAter and spring souroet, die ineottos will be the only treatme t 
noeded. DZisifetion enmrea safety of the water deliver'ed to tbh oonsumers. 
Various disinfecting ohemi ls (chlorine, iodine, romine, oxidizing aigets) an 
pressees (ozonation, ultra-violet radiation) were examined in this study. Qteloff 
nation, which is a universal dieinfecting prooes for iminioipal water supplien 
ba S loag history of suoeseful appliostiong and has been determined to be the 
meo praetiaoble dieafetioen process. In three oase" (where sufaoce voter is 
the priala7 couroe) complete tretment is rooommnded. The treatment prooe 
onset of chemical floooultion, ooagulation, sedimetatioa, multi-eedia rapid
 

sand filtration and chlorination.
 

Major distribution alternatives for the aroas are oonoerned with preeure 
son"., feeder rains, storage facilities and internal distribution network (en.. 
vice mains). 

IUportant considerations with respect to distribution storage are location# 
elevation, and staging of required volumne. The alternative for feeder main 
include, the location or routas, izes, spacing in the network, and conetruotion 
staging. The alignments for future feeder mains have been chosen along existing 
and planned road and street rights-of-way. As maoh as poesible, the feeder maim 
have been looped to avoid dead-e4 ervioe or, mdnimixe the number of cus
tomers affected by line sbut-off, and provide adequate preswe during maximua 
demand periods ac the water can be supplied from more than one direction. Two
hundred m has bean tak.n as the minima diameter of feeder mains and 1,000 a 
an the waximm spacing. The tining of conctruotion of the feeder mains took into 
account the attainable level of growth in the dictribution qst;amp with priority 
given to areas having higher densities of potential customarse 

Alternative studies on the inernal nAtwork systems considered eervioe both 
with and without fire protection. Other considerations inoluded minisma premaures 
in the systom, miriunzm pipe qises, valve location and spacing, and type, location, 
and spacing of fire hydrants.
 

Alternativee available to oounteraot future (aad present) water shortages 
includei (1) reuse of wastewater, (2) desalting, (3) preoipitation augmentations 
(4) land management, and (') dual plumbing system. Rcoept for land mnagement, 
the above alternativee would have little or no applicability in the strdy area 
in the imdiaie future in view of economic and ol.her faotrre unique to the 
study area.
 

Pe18m0onded Plan(s) 

The reoommended plane for the ten provincial urban areas includes 

(a) 	Kaxim use of exieting facilities. 

(b) 	 Unterim improvements that m3, be implemented it the district (vith 
or without LWUA finanoing). 

(o) 	 Reinforcement and expansion of the tranuaission..ad distribution taoi. 
lities, including pipelines, valves, pressure control ohambereg 
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ablorivties staties ad stose tasks (vith LWa tisaelq,). 
) wbpsa or laute l iisribtion piping and £stallatiseof 

saistered se-vie o eotaim ( ith ILMU iasamine).
 
br the long-ran-s plan (to year 2000), 
 the principal water soure" wii 

Principal Ikt* 
 No. of No" of Clty or 

3 Oxan,OI. lt, Loms
aroundwater Wells 5 batumn, Lips, Tarlao, 

Csbazatan, Sas 
?axnaadoSurface Water 2 Unboanps, Csba 

The long-range plan has been divided into five oonstrut~on stages

the following summarised data 

vith
 
(see Tabao 3)1 

Total/Averao.
for Ten Urban !rea.
 

Total Project Costs (P x 106) 2,282.1
 
Project Cost. for Phase I-A (P x 106) 
 06.3 
Total Served Population (Year 2000), millions 2o222
 
Total Served Population (106), millions 
 1.000
 
Iverage Cost per Tear -000 Resident, Pesos 1,026.9 
Iverag'e Cost per Year 1986 Resident, Pesos 805.7 
The per capita project costa of upgrading the existing systemsat least 1986 neo-ds to provideran_-* from P334 to Pl,045. 3ased on the assurptioa that thewater district has to be finanoially self--.uffioient, water rates for the initial
three-year period (1978-&) would be PO.75 - ?l.60/oum. Withresulting water social pricing therates oorrespond to about threethe low-income groups; and about 21 to 

to five pi,.r cent of the income of53 per cent of tha of the average-.incomegroups without social pricing (see Table 53). 
General details of the reocmewnde plan(s) are shown Lt Appnidix Il.
 
Prior to the implementation of the Phase I-A Program, a list of earlyworks aotionhas been drafted for each urban area. Theeasily implementable steps in planning 

early action program includes
and adminlstration; land acquisition anddata collection; and operational improvements. Of Importance ares 

o strengthening the legal basis for development of water sources; 
o initiating improvements to e management, engineering and mainteananoe 

prooeduresl 
o land and right-.of.way aoquieition for proposed improvements; 
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* r"tine 0ll0etim of hYdrolocio and meteorological ltal
 

e oonversice of 8ilo Servioe connectioms to metered sarrices!
 

* loakae sarvey and appropriate repairs 4o pipeline* and valves; sAI 

o aoquisition &eleotedoffice and system equipment. 

o cleaning and lining encrusted pipes; 

o provision of disinfeotion facilities (ohlorination), 

o installation of water analysis and testing facilitis, 

Benefits of the Water 8uply Proi_ 

The 	 establimhment of a water supply syvtom in a commmity will noeoesaril 
bring about health benefits to the population* Undoubtedly, the provision of
safe, potable water to the population is a prerequisite for the maintenanoe of 
mininwm health standards. Thkes health benefits are ordinarily manifested in 
the 	followings 

1. A sienificant reduction In the incidence of waterborne diseases such 
an cholera, dysontery, gastro-enteritis, and typhoid/paratyphoid. 
As a result, there will be a decrease in the amount of time lost by 
income earners who we afflicted with such diseases. 

2. 	 A subsequent reduction in prematurg deaths due to the lower incidence 
of waterborne diseaes. 

3. 	 A corresponding reduction in medical expenses due to lower incidence 
of waterborne diseases. 

The water supply projeo will generate other benefits as shown in Table 4. 
This table indicates the implication of having (with) or not having (without) 
the water supply project. 

Other benefits (that are quantifiable)resulting from the water supply 
project are 

I. 	 incroase in land values 

2. 	 personal satiefaction 

3. 	 reduction in fire damages 

4. reduction in fire insurance costs 

Environmental Statement 

To provide basic water supply, the project will involve the installation 
of deep and/or shallow wells; diversion or intake structure; treatment faoi
lities; distribution system storage facilities; pumps, valves and 	other machi

*Eoonomio analysis shows a bonefit/cost ratio whia. justifies total meter
ing of service connections, 
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U2Ia 4 

I* Uasto Adgaw will etlms to bmeem supply Will be aequte atI& shw ee**Iu s e eeatimm ssae'
will be iateittemt ad 
'ireliabla.
 

to vate". Oawity 
 will etinue to provide supply vill be Bare, whole
uafre water ad water- son and healthftl. 

berm diseases will ee
timausly be threat. 

3. Peromal kTgiene Of becemes of arentwater will vnhanoe personal hnioakrd Population shortage, persotal clean- and overall appearance and 
line1* is expeoted to .oleanlinoes ef the population. 
rane from marginal to 
laaiag. 

4. Persmal Satisfae- will be minimal; miglifi- release& ti" for other pro
ties cant time spent in fetch- duotive activities; provides

ing water. "%oiernination" bensfits; 
enbanose sIf-relianoe. 

5e Employment Benefits no improvement. vil provide short and long
ter employment benefits. 

6. Pire Protection and no improvement; area vii- will improve the fire-figbt-Pire Inuranoe nerable to ertensive fire iag capabilities of the area; 
daage because of water reduction in fire insurance 
ehortage; no reduction moont since availability cf wa
insuraze because the le- ter with adequate pressure
vol of fire risks vill re- will reduce fire risks. 
mai essentially the same. 

7. Vater-Using Indus- no inducement to indus- water-using industries vii
tries in Area tries which use water as be encouraged to expand fa

a primary or secondary in- lities, or relocate in the
 
put to locate in the area. area.
 

8e Local Tousle nn-avilability of piped availability of water, if
 
potable water and poor aooompaied by sanitation 
sanitation facilities will program, will help boost
 
be a diterrent to lozal local tourica. 
tourism.
 

9. Development of Areas vo impetus to the develop- will help spur the developmentAdjacent to Core City ment of areas adjacent to of areas adjacent to core cityArea into Housing oore city since not much into houeinZ subdivisions
Subdivisione economic activity ca because water supply avail

occur without adequate ability som.ehow entanoes 
water supply. standardI of living. 

1. Wastage of Water - a vateful consumption of undertaking of motoring prog-Valuable Natural water will continue be- ram and adoption of now
Resource cause of %he absoence of realistic water rates will 

safeguards to che*k its definitely minimise Water 
us wastage.. 

11. Land TAlus market value of land will will incroeae land values 1t 
rtmain at present levels at Itast 20 per cent since 
except for effect of in- vatei availabolitY 1s a IMaJ 
flaticas consideratio In market 

values cc land. 
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own~ aewme ers and fine bydrats and a netwrk of pipelimes &2w# 
streets, res, highways ad other rigt-of-W (generally following sa _.i 
rotes of transport) specifically acquired for these purponse. Booe *;mgmt 
athe Ime.*,46 as it is oorntructed, will have a local evirematal offtot 
i term of land use, cunstruction activities, and fimal sestbetiol Is the 

son" of a treatmert plant's use of chemicals and power, and in the seat pse 
for pimping water, tlisr* will be the wider environmental offset of depleting 

natural resorosse5 

oft *oil erosion 	 and &gie 
In mip,.. 

Probable adverse envirormental effects consist 
during oonstruotior avsthetics; increase in wastewaterl &M inorease 

to urban aream. On the other hand, benefits from public health enhancementtion 

and other factors will be derived from the projeot.
 

The 	probable environmental effects are tabulated as followst 

Probale f1pvirornment*l Efects 

Tight constructionoil 	Erosion Short 
s"ecifications 

Short
Dust 
Noise - construction hort 	 I 

Proper desitnNoise - operational Long 
0
Long 

Increase in Wastewater king Unavoidable Solve sewsae problem 
Careful design 

Aesthetics 


Impoundment Long 
Careful plvnningMigrati a / f h 


Resource Use short 
 Unavridable 

both beiieficial andThe evaluation of the short-and long-term effects, 


adverse, indicate thats
 

1. 	Careful design and construction will minimize environmental disturbances
 

while these will also create aesthetic and culturally pleasing cond

tions under which man can 	develop his most desirable potentialitiese
 

the 	quality2o 	 The recomended plan will enhance public health$ improve 

of life in the community, and guide its long-term growth and proftcyti

vity. 

3- The peso costs and the short-term adverse 	effects are offset by the 
general benefits, particularlong-term benefits. When compared to the 

ly those of the health aspects and social uplift, the amount of upset 

is relatively minor. 

with the anticipated bene
4. 	 %be commitment of resources is small compared 

fits. Resource use is neoessary in the construction and operation of 

overall benefits show the overwhelminga water supply system, but the 

advantage of carrying on with the project*
 

Sewerage/DrainaM 	 Conoeits 

With the exception of the core city area of Zamboanga, none of tbe ten 



Am aoa bame central sanitar sewage (mut'iwter) collaetier and ispeW

sysemSM. (harally, septic tanks are used xi, the 
 larger hoasec and *stablis. 
meats. Tbe effluents from the septic tanks aee pipo to leahing pits, w 
Overflow into the nearest drainae ditche. 7he a'tier pramtios rs lta IsCrossly polluted open drains and gives rise o ofIenoive nd unesthetio andLi
tins, particularly during the dry season. 

As the water supply problem is resolved, wastimater quantities will lbereas . Consequently, related publio health 
and aesthetic problems will aso
 
increase. The additional volumes of wasteater that improved 
 waterworks willgenerate ar anticipated to be disposed of through tUh sm means being used
 
throughout the Philippines, ite., septic tanks, cevspool., and through 
 surface
drains in ditches or gutters. In terms of being a burden tto the existing surface 
drainage facilities, or causing flooding, wastewater is insignificant by onpari

ni with run-off from even a minor rainstorm, although minor revisions to m
fase drainage facilities may be necessary to prevent unsightly or undesirable 
aocumulat ins. 

There are no current provisions for wastewater collection, treatment or

disposal on a nationwide basis. While knowledCeable officials recognise this
 
problem must be addressed in the future, there are no formal 
plans to meet the
requirement at present. If left unattended and unresolved, unsatisfactory dis
posal of wastewater could present an additional hazard to public health, and

could conceivably produce an adverse visual effect on the 
envlironment, The
potable water system will not e in danger of contamination from the wastewater
since, assuming proper installation and operation of the 
new improved Ciartribu
tion systems, the water supply will be under sufficient constant pressvre to pre
vent infiltration. In fact, the incidence of -iaterborne diseases should decline
since many present water systems are subject to contamination by infiltration
 
owing to occasional negative pressures on distribution systems.
 

In the Philippines, wastewater has not been given the significanoe or
priority it enjoys in more developed countries. In the contemplation and order 
of priorities, local decision makers consider basic water supply and distribution 
to be far more important than sewage disposal and at this point are simply um
willing to consider investing an equal amount, and possibly more, of capital funds
in sewerage as in waterworks improvements. In the highly urbanized coastal arease
such as Manila, Cebu and Zamboanga, the order of priority appears to be water
supply, drainage/flood control and then wastewater disposal. 

Therefore, as soon as the first-phase of the water supply program is under%. 
way, appropriate steps should be taken by the water district towards the satis
factory solution of the anticipated wastewater problem. 

*In the Philippines, only Manila and Zamboanga have some form of wastewater 
disposal system. At prerent Manila is basically served by an antiquated sewage
disposal system designe to serve 220,000 (Metro Manila is now about five million
in population). Practical.y all other liquid wastewater is transported to naturaldrainage systems through open ditch~e, gutters, canals, etc. Yet there is no
evidence of intolerable or unacceptable public health conditions as a result*
Zamboanga has a system which was built in 1913 and has had no signifioant improve
ments since then. It serves about 20 per cent of the core city area* 

- 16 



he initial effort should be directed in devloping a o%W e Jhuw 
swragoraina e feasibility study. This study must eA the isme at- s 
whether a combinod or a separate system should be provide& 

In the meantime, an Irventory of existing facilities ani coiletim of 
pertinent data and information should be conducted in preparation for th 
sewtae./drainage feasibility study. Ibese activities will inoludA a bouse.. 
to-house ourey of wastewater and toilet facilities and compilation of avail
able and as-built drawings of the storm drains and canals. 

Monitoring of Woter Cvality and 5low 

To provide accurate and reliable data for operation and planning/detailed 
design of future facilities, it is imperative that water quality and flow at the 
proposed water sources such as springs be monitored. Flow data from tbe spriags 
may be taken monthly, except during the dry months whe flow dta should be doe 
on a bi-veekly basis. Monitoring activities should be coordinated and tke wter 
district or its consultants should update and review the monitoring program an th 
goals and the need. of the study area change. 

Updating the Water Supply Master ?la9 

After the water supply master plan has been adopted and initially imple
mented, it will be neoessary to undertake a program for continuously updating 
and keeping the plan current. Plan updating should take place at least once 
every five years, or sooner if significant chances occur. Updating in required 
to assess the effectiveness of the current plan, the benefits gained, the actual 
costs, the problems encountered, and to provide overall reviewt refinement, and 
direction for the future. 

Economic/Pinancial Feasibility 

The recommended improvements of the water supply system will bring about 
numerous economic benefits to the study area. Economic feasibility studies 
show that the benefits exceed the economic costs associated with the devulopmnt 
and operation of the water supply system. The economic benefits that will be 
derived from an improved, upgraded, and expanded water system can be classified 
into quantifiable and non-quantifiable. Quantifiable benefits are those which 
can be expressed in monetary terms %hilenon-quantifiable benefits are intangible 
but real, and are ertremely difficult to express in monetary terms. 3ignifioant 
non-quantifiable benefits are improved standard of living and economic linkages* 

The economic cost of the proposed water supply system is the sum of all 
expendituret required to realize project objectives and benefits. Costs include 
(1) capital expenditure costs, (2) annual costs. 

One method of determining the economic feasibility of a water supply pro
ject is by comparing the present value of the benefits likely to be derived and 
the present value of the costa. The results can be expressed as a ratio called 
the benefit-cost ratio. The project is considered feasible if the ratio i equal 
to or reater than one to one. Another method utilizes the internal economie 
rate of return (IERR). Tho'lMis the discount rate at which the present value 
of the benefit stram )quals the present value of the cost stream. If the cel
culatedL I]Rexoeeis the adopted or national discount rate (12 per cent in this 
particular study), then the project is considered economical. Both methods 
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WM. used in the coniaso malysis* 

IM financial feasibility aalyeased set mae tar the study establab a etail.of euldelinsv that the water district manaqaeni may use in makinM aMoiajdoeinons during the Initial years. A plan was developed to adieo s *e smearand the time funds would be used to operate an a&intanz the setm Iimplement the programi establish reserve undS;and retire the indebtednese. Wt.rates have been developed on the basis that the system will be financially "lfsupporting. 'Meeo water rates appear to be within the "ability-to-pa of theaverage householdor in the distriot (see Table 5). 

Panda from revenues derived from the operations of the water district canbe devoted to financing developmental coasts to the extent that the revnueosexceed annual cash requirements for all purposes. Pnds may be borrowed b thewater district for development. 
From the district's point of view, LWJA is theprimary, if not the only, realistic source of funds. 
 LWUA borrows both looai
and foreign currencies at varying terms and lends them to water distriat.
 

Pnds required to cover development costs have been datermined in thefinancial study. 
Also included in the financial analyse 
 are (1) water dietrict assets and depreciation forecasts, (2) annual depreciation expenses,
(3 revolving fund for service connections, (4) debt service requirement.,5 revenue unit forecasts, (6) water rates detcrmination, (7) revenue forecasts, (8) feasibility of charges, (9) external borrowine required, (10) projectione of financial statements, (11) cash flow statements, and (12) other 
financial statements.
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TABIR 5 
FINANCIAL ANALYSIS 

Avera. Water Rate 

Nisamis 

1.00 
Daet 

1.10 
Butuan 

1.60 
Zamboanga 

1.20 
RLebu 

1.60 
kacen 

0.80 
Ia 

1.00 
1Urs 
1.00 

g1"Ma 
0.75 I 

withest 
kteia1 

Pulsin 

Xonthly CVt/Average
HouseholdA/ 

(F/Mo.) 
24.00 26.40 38.40 28.80 38.40 19.20 24.00 24.00 18.00 30.0025 0 

Percentage of Income/3.40 3.80 5.50 4.10 5.50 2.70 3.40 3.40 2.57 4.28 3.7 

Socialized: 0-15 cum 
Water :1.6-30 " 
Rate :31-40 " 
(P/cam) :Above 40 

cum 

0.75 
1.35 
1.95 
2.55 

0.80 
1.50 
2.30 
2.95 

0.80 
2.75 
4.60 
6.35 

0.80 
1.65 
3.50 
4.50 

0.80 
2.75 
4.60 
6.35 

0.60 
1.10 
1.50 
1.90 

0.75 
1.35 
1.95 
2.55 

0.75 
1.35 
1.95 
2.55 

0.50 
1.10 
1.70 
2.30 

0.80 
1.85 
3.10 
4.70 

With, 
Bm505 
Ptl"@L 

Xonthly Cost/ 
Below Ave;qe 
HouseholdoV 

(P/mo) 

12.60 13.50 14.75 13.65 14.75 10.16012.60 L2.60 840 3s 13 

Pec,;je Of 
(%)% ) 4.2 4.5 4.9 4.6 4.9 3.4 4.2 4,2 2.9 44 405 

Bhsed 

Z/Based 

on 

on 

water use 24 oum/mo. 

average inoome P700/o (1976 levls). 

3/Baaed an 

A/atd an 

water use 

how.hod 

16 Cmw/no. 

inom ?Wo/,o (3s76 ,,le,). 



APPMUII I 

P-RMWASBILMT 8T . tM 100 c? 
Ccmdfited over*a

ollection ware 
period of eight Mc=ths, -prefeasibillty srey. and Oat.perfoio.d an 131 citie served byconstitute about 110 water systems. (theseone-third of all oitioa/Mmtoipaltiee

and with a population of 30,000 or more 
with existing waterworks 

in the Philippines.) 

study found that 65The of theso water systems were suitableassistance as capitalprojects for "complete" water -e-pply improvements&1 16 were suitable as projects 
and that an a&&Utit

for "partial" improvemento Data on these watersystems are muarsized belowt 

CompleteY 
 PartialY 
Projecots ProJect. 

Number of Systems 65 16 

Construction Cota/ of
Improvemqintat Pesos P 273,635,000 P 79,34O 

Foreign Exchange Component,Dollars S 9,948t000 8 3t979, 0 0 0 

Estimated Total Population
 
Served by 1983 
 1,940,000 415,000 

Average Population 4erved 30,000 26,000 

Average Construction Cost 
Per Project, Pesos P 4,210,000 P 4,956,000 

Average Foreign Exchange,
 
Dollars 
 $ 153,000 
 8 249t000 

Average Construction4 Cost
 
Per 1983 Resident, Pesos P 
 141 P 191 

The survey found that 65 water systems, projectedtwo million people by 1983, 
to be serving almost can

estimated 
be raise& to-the desired standard at ancost of P273,635,000. Sixteen additional water systems projected to be verving 415,000 people by 1983 can be materially improved at an 

VDefined as those that are "feasible" from the technicalcriteria and and economioare recommended for capital assistance imeadiatelye 
?/Partially feasible based on certain criteria. 
Capital assistance
 may be provided an a selective basis. 
)-/Does not include other costs such an land purchase, engineeringvices, sew.legal and administrative octs, interest during oontructio 

and contingencies. 

&Not "project" cost. 
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estimated cost of F79,30490,0. 

?he study ftrther found that 48 of the 110 water systems require
special technical studies. Most of these required studies elate to 
groundwater investigations. Fifteen of them were for water systems inlud&,4 
among the 65 systems recomended as capital assistance projects, and five 
were for systems among the "partial" capital assistance projects. 

Needed improvements which cost relatively little but would make a 
relatively big difference in the water supplied were classified as ssnergnq
works. The survey found such emergency works advisable in 58 water sys
tems. Moat such works are in the category of broken pumps, or engines whi-h 
go out of order frequently, or leaking transmission lines, etc. 

Twenty-nine waterworks vere considered not suitable for capital assis
tanoe based on available information.* Only in about half a dozen or the 
110 systems are the people not sericusly inconvenienced for lack of water. 
In the great majority of the systems either pressures are low (or non
existent) a large part of the day, or much of the town area is not served, 
or the available water is unevenly distributed, or there just is not enough.
Forty-three systems were classed as having low pressures throughout the sys
tem ("low pressure" will not reach the second floor), 49 were classed A 
having low pressure in part of the system and good pressure in part, and 
only 13 were classed as having good pressure throughout. Forty-eight were 
classed as having water pressures throughout the 24 hours, 35 had water 
pressure in the pipes from 12 to 23 hours, 14 from four to 12 hours, four 
from two to four hours daily, and five systems usually had pressure in the 
pipes less than two hours each day. Even these figures tend to make the 
situation look better than it is. In half a dozen instances the 24-hour 
supply occurs because a very inadequate spring or highland source feeds the 
system 24 hours a day, so that there is not enough water although there is 
some water throughout the day. 

Other cities appear to have adequate water or even excessive water s for 
each authorized connection. Here also, the figures are often misleading. 
In a number of to.ms, the unauthorized connections are numerous. In one 
town they were estimated at 250 per cent of the authorized connections.
 
Leaks and other losses of water are generally excessive. Discussions with 
both officials and consumers indicate that the consuming public needs more 
water. If it appears from the figures that the supply should be nearly 
adequate for consumers, this may be untrue as usually there is much loss or 
improper use or both. 

In the opinion of the surveyors, two findings do indicate the true 
situation. One is the overall per capita supply of 91 liters per day, about 
24 gallons, half a reasonable amount if there was little loss and waste and 
if the water was equitably distributed, which is generally not the cases 
The other is that only 25 per cent of the households in the water service 
area. have connections to the pipe system. 

eFor purposes of this study, a project is not suitable for capital assis
tance if (a) the source of required additi-onal water was not apparent 
and/or (b) if the construction cost of initial (1983) requirements 
substantially exceedsP200/capita. 



1he quality of the water Gupple4 definitely meeds lprovemnt Iaa number of towns, At lest four have Mddy wter in the Pipes a &
rain. thirteen souroee in use are rather saline,
 

Data on bacteriological quality ae 
soare, but it appenr thatthe grest majority of the supplies cannot mt the bacteriololoa- sta,.dards presoribed by the Philippine Governments Unfortunately the bacterio.logical toutb made do not distinguish between a real hazard which may catusan epidemic of typhoid fever or cholera and some incidental dust-bomecontamination unlikely to have public health significanoo.
offlctrs know that Publio healthmany water systems regularly fail the bacteriologicaltests. Mey also know that public health will be improved it more people
drink piped water. Forty-four water systems made 
some effort to disinfeoot
the water at source by chlorinating. 
In four instanoes the chlorination
was judged to be somewhat effective most of the time. 
In the other forty
water systems, chlorination was judged to be generally ineffective. 
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The I Mg-term supply of the Ozamis-Clarin service area of the 
34OWD will be derived from the present Tallbakuan and Coock Oring 
souroes# and from the Regina, Bitoon and Lower Dalingap Springe. 

The Coock, Regina and Bitoon Springs will be developed during 
the first construciion p)m (1977-82). Certain improvements to 
the Tlibakean Spring facilities will also be made during this 
phase. Mese souroes will provide a minimum combined yield of ap
proximately 10,400 curd which is adequate to meet the projected 
demand of the water district until 1986. Subsequent source develop
ment, which must be completed by 1986, will tap the Lower Dalingp 
Spring to provide additional capacity to meet the water demazd at 
least until the year 2000o 

Transmission 

Transmission lines for the long-term improvement plan will 
total 47 lkm rang in size from 100 mm to 350 mm. These will 
connect the spring sources, storage tanks, and the distribution 
systems of Ozam.z and Clarin. During the first construction phase$ 
about 15.2 km of 150 to 250 mm pipes will be Installed* 

Treatment 

The only treatment that will be required for the Ozamiz-Clarin 
water supply in disinfection by chlorination and it is recommended 
that this be constructed in the early action program. Chlorina.
tion facilities will be installed at two points, one to serve the 
Cocok and Regina Springs and the other to treat the flow from tU 
Talibakian, Bitoon and Lower Dalingap Springs. 

Storae 

Three storage tanks will be provided in three construction 
phases. The first tank will be a 1.900 cum ground storage tank to 
be built during the first construction phase. The tank will be 
constructed in Barrio Sogatic at a ground elevation of about 67 
meters. It will receive the flow from the Talibaksan and Bitoca 
Springs and will serve both Ozamiz City and Clarin. Mhe second tnk 
will be a 700 cum ground storage facility on the Ozamis City disti
bUtion system. This tank, to be built in Barrio Kalabayan at a ground 
elevation of 63 m, will provide additional xupply during peak demand 
periods and will help maintain uniform pressures in the fringe areas 
of the distribution system near Ozamis City. 
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thi tank is 90 e It willGI. taraP teak. %8 leA #A tsite of the first stoere -tank JA BUrrio ftWtio, aless tte"wA 4ma ea,dttle. indicate that it would be preferable to build it at metp miteIn Comis or Clari. 

A total of 41 km of diat!± Mtion Mains ranging ia 0me fM 150 M to200 m will be constructed in the long-term plan. About 5.2 km at 150 =and 200 m pipes and 18 valves will be installed during the first construeties phase. Of the total pipe length for the first phase, 1.2 km of 150 pipes will be installed in Clarin and the rest in Oamis City. the distil..bution sj tns of Clarn and 0zomis City will be connected during the seocgconstruction phase by 6 koa long, 150 me line along the National Roade$ome distribution mains to reinforoe earlier mains will be installed durng
later construotion phae. 

IternalNotmor 

Internal network piping (service asins) will be installed to inforethe existing distribution system and
It is 

to extend the water service to new areas.projected that by the year 2000, some 750 ha will be served by the watersystem, Of this area, 190 ha will be served directly from %ranmeineio, anddistribution mainz and 560 ha, will be served frm the internal network s"te. 

During the first construction pbause, internal network piping will
inforce the network in 30 ha reof the present service area and will include IA.stalling 17 fire hydrants it the same area. An additional 100 ha will r oelvinternal network piping, 83 ha in and around the Ozamis City poblacion A15 ha in the Clariz poblacion. Some 8.9 km of 100 mm pipes and 3.2 km of 150
pipes will be installed. 

Service Connection 

The long-term construction program for service connections involes atotal of 12,550 connections by the year 2000. Sofe 1,500 new camectionsreplacements amfor 200 existing uonnections am scheduled to be inatal'ed duringthe first construction phase. metering all service connections in a o of
the water district.
 

The existing offices and facilities for the administraticn and operationof the HOWD are housed in rented and overcrowded premises. In adition, tbedistriot does not have facilities for the testing and repair of customar watermeters, and for water sampling and analyses. To provide for the neoeseaz'7 facilities/space, a new administration building will be provided in the fizstconstruction phase. The water analysis laboratory will be erpadel in a
later construction phase. 
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Comruenotim Construotion Ciontraotiou Total ?".t 1h10 kahmp 

I Aotin 196-78 P 594,000 P 683,000 44,000 

%-A 1977-82 16,232,000 23,006,000 774,000 

1-3 1982-86 4,785,000 6,522,000 180,000 

I-C 1986-90 7,572,000 10,591,000 416000 

11- 1984-9 / 15,143,000 21,401,000 773,o00 

II-D 1992-2000 12,412,000 17,464,000 548,000 

?OTAL P 56,738,000 I 79,667,000 $2,735,000 

VAil costs *l boased on July 1976 prices. based on ?7,00 to 31.00. 

?/Each oonstruotion phase im generally about 4 to 5 years. However, a 
major exception to this in Stage 7I whioh begins 1984 and ends in 1995 
@ince the dev l poent of the Lower Dm1ingap Spring must be implemal;d Is 
1984-86, Beoacee this additional souroo will provide wter mUply te 
satisfy dmwands in Otamit &nd Clarim until year 2000, the coot of the 
-- loment of this source has bson izoluded In the Stag II progwa 
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Puture *our*es of supply of the OIW will be the existing Bore
 
Dow., Nagana and lUul Spring ouroes, which are planned to be Improve
 
duri4 the initial construction phase, and later on the Malubay, habsn,

hlane, Alineo, Vargas and baiew Springs. The existing Doro boie,

Nagaza and 1,ugui Springs, have an estimated combined capacity of 13 9O
 
cued and will be adequate to meet the system water demands until 1;1 b 
which year the Malubay Sprirg must be fully developed. The ubay oweing
will provide an additional capacity of about 6,900 cued, therebq inoreasing
total source capacity to approximately 21,000 cumd. This total capacity 
will be adequate until 1988. 

The Banban and Balane Springs, scheduled to be developed in 1987-88, 
will increase the total supply to approximately 30,000 sued, which will
 
be sufficient until 1994. After 1994, the additional flow required until
 
1999-2000 will be obtained from the Alinao, Vergas and Ringcay Springs.

Theme spring* will provide an additional capacity of 11,700 cud brz~gim
 
total source capacity to 41,900 cued.
 

Stor!M 

Six storage facilities are planned to be constructed in the long-4tera 
improvement program. Two tanks will be initially built, one to serve the 
Labo service area and the other to se-ve the other municipalitiese The 
Labo tank will be a 400-cum ground tank corstructed between Barrio Tuley mna 
Lupa and Labs, approxnately 3 km from Labo and at a ground elevation ot 

J7 m - 40 m. Water from the Boro Boro-Magana Lugui-Malubay systems will 
discharge into this facility before delivery to Labo. The second tank,
referred to as San Vioente Source Storage Tank No. 1, Is a 1,100 am ste
rage tank to be built about 2 km west of San Vicente, also at ground ele
vation 37 m - 40 m. This tank will also receive flow from the Bore Boro
Xagana.-Lugui-4alubay spring supplies.
 

During ii:e third construction phase, a third source storage tank 
(San Vicente Source Storage Tank No. 2) will be constructed near Sm 
Vioente, also at elevation 37 m to 40 m. This third tank will have cap&a 
city of 1,700 cum and will be designed to receive the flow from five or 
more additional springs proposed to be tapped in the future. 

Other tanks to be constructed are distribution storage facilities. 
One tank will be designed to serve the Labo service area and will be located 
north of Labo. It will have a volume of 400 cum and a maximum water level 
elevation of 40 meters. The other two tanks, to be built in separate one
truction phases, will be located in Barrio Padaguit and will have maximm 
water level elevations of 40 meters. The first tank will have an operatioa
&I volume of 1,800 cum; the seond, 1,0O0 oum. 
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Disinfection by ohlorination will bt %be oaly treatment requgi
for the w-er from the existing and proposed somrces. Three chlorilift 
stations viii be established near the Labo 8ourme ftorae Tank and te
Ban Vioente Source Storage Tanks No. I and 2. lach ohlorination etation
will be equipped with two chlorinators, me unit serviz& as nt- .ea 

Tranmission and Dietributign Mal a 

A total of 132.5 km of transmission and distribution mains rangingIn size from 100 mm to 600 is is required for the long-term improvoment
plan. During the first oonstruotion phase, about 32 km of pipeline rani
in diameter from 200 mm to 600 nm will be installed. About 9.4 km of this 
total pipe length will be 200 mmto 350 mm transmission lines from the 
proposed spring souroes to the source storage tanks. 

Uternal Network 

Internal network piping will be installed to reinforce existing
distribution systems and to extend water service to new areas. It is pro
jected that by the year 2000, s00s 1,580 ha will be served by thewater 

-district. Two-hundred forty (240) ha of this area will be served directly
from transmission and distribution mains and 1,340 ha will be serve4 IV
the internal network rystemse. 

During the first construction phase, the existing internal network 
in 80 ha Pf the Daet serviue area will be reinforced and provided with
fire protection service. The internal networks in the other municipalities
do not require immediate reinforcement. Also, water service will be ex
tended to 160 ha in Daet and Mercedes. Approximately 100 ha in the fringe 
area of Daet and 60 ha in Mercedes will be served. The area in Meroedes 
will also be provided with fire protection. 

The long-term construction program involves a total of 28,000
servioe connections by the year 2000. It is estimated that the distriat 
will have 4,000 connections by 1978. Some 2,400 new connections ars 
planned to be installed during the period 1978-82, bringing the total 
number of servioes to 6,400 1w the end of this construction period. 

capital Cost jw 

Construction 
Stawe/Phase 

Construction 
Period-

Construction 
Cos t()) -

Total Project 
cComponent 

Poreign Rihangs 
(US3) 

Early Action
Works 

I-& 
I-B 
I-C 

Il-A 
II-B 

1976-78 
1977-82 
1982-86 
1985-90 
1990-95 
1995-2000 

P 1,426,000 
31,446,000 
15,432,000 
28,343,000 
39,691,OOO 
12,430,000 

P 1,640,000 
48,574,000 
23,840,000 
41,055,000 
58,333,000 
19,221,000 

1 161, O3 
2,284,600 

685,600
1,691,9300 
2,389,800 
579, 0 

TTA P2,768 P192663,000 179792,100 

MAll costs are based on July 1976 prices. 
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The lng-term supply of the NCMD will be derived from the ftlekr =A 
Xama&ig Rivers. During the first construction period, Balmbean liver wil be
'eve'."'d 

An 82-s high dan, located near BLarrio Luearan, will be construoted te re-
Culate the halmnbae River flows to an estimated potential safe yield of 138,000 
saud, wiich is expected to be adequate until 1993. Additional supply te meet 
projeoted year 2000 water demands will be derived from the ananga River whiAci 
in scheduled to be developed in the fourth construction period. 

the selected dam site on the Bala ban River appears to be suitable fer oe
tructien of either a rockill or a concrete dam. The project will also include 
upstream and downstream cofferdams, a diversion tunnel, a chute-type spillm, 
access roads, and raw water system consisting of a reinforced concrete intake 
tower and transmission line to the Talamban Water Treatment Plant. 

The lananga River source development facilities will include a 9&e hig% 
dam located 1.5 km north of barrio Jaolupan to regulate the Mananga River flows 
to provide an estimated potential safe yield of 83,400 cumd. Other facilities 
will be similar to those reccomended for the Balamban River development. 

Raw Water Tranemission Line 

Raw water transmission lines will deliver raw water from the surface soroe 
to their respective treatment plants. A total of 29.1 km of transmission line 
ranging in size from 600 to 2,500 ma will be needede 

The initial transmission line will consist of a 7.6 km long, 2,500-a diae 
meter concrete-lined tunnel and a 7.7-km long, 1,000-m diameter pipeline. How
ever, the transmission pipeline will be adequate only until 1988, thus a 7.7-aM 
long, 600-rn diameter pipeline and will be constructed during third construction 
period to reinforce the line. 

For the Mananga River system, the raw water transmission line will consist 
of a 6.1-4m long, 1,000-cm diameter pipeline. 

Wate Treatment PntP 

Complete treatment will be required for both the Balamban and Mannnea River 
waters. The proposed treatment plants are conventional-type and will employ, as 
a minim=, coagulation, flocculation, sedimentation, filtration and disinfiection. 

The treatment plant for the Balamban River supply will be located near barie 
?alamban and will have an ultimate design plant capacity of 166,000 aud. TMe 
initial facilities for a 120,00-cund capacity will be installed during the first 



OMAMOiM period and will include a cemical blldbW ml aM *ialgtryt

baildine. s" blmildir4 facilities will be doioed Md ~netoted U be
 
dequate 
fr te full capaoty of the treatist plat. apmami will I* Ie.
 

plemated duri g the fourth omostruotia period,
 

teatent plant and facilities fee the Nanaqa Itys espply Will b
 
ietlAr in design concept to thoor recommnded for the ftimben system. Dogies

capaity of the plant is 100,000 cum&
 

reated Water_TransaialR N0ilitles 

Treated water tranmission lines will oonvey water from treatment p10eta

to the distribution system or storage facilities. 
 A total of appr"oimately 8$5
km of tranmmssion mains ranging in site from 200 to 1,400 m will be needed
 
in the lcg w-term improvement program. About 
 33 km of 250 to 1,400-g, pipes will 
be installed during the first construction period. These facilities will Includethe line from the Talaban treatment plant to Cebu and the tiesa torage tank,
the line from the plant to andaue and lapu-Lapu, and the line to Consolaslo, 
Liloan and Nandaue. 

Storage Pas iiies 

Six new storage facilities with a total volume of 60,600 cu. will be pre
vided in foir constr-action phases at tUe two treatment plants and Tuna. Five
 
of these tanks will have operational ranges varying from three and seven meter
and overflow elevations at 70 meters. ITitially, a 20,OG-cmu ground storage
tank with a seven-meter o; rational rarze will be located between elevation 63-70 
a at Tina. 

The mixth storage tank will be installeA during the last construction periods
This will have a capacity of 600 cum and an overflow elevatic at 100 a to serve 
the high area in Talamban. The existing Betania storage tank will also be im
proved.
 

Booster PurpinK Facilities
 

Two booster pumping stations are needed in the long-term plan for the xCOlsystem, One pumping station sill serve the Ouadalupe-Lahug area; the other will 
serve the high area at Tal&mban. 

The 0uo.dalupe-Lahug booster zone will encompass the area in Barrios Ouad
lupe and Lahug between ground elevations 40 and 90 meters. ?he pump station for 
this zone will be installed during the second construction period and will have 
a capacity of 4,000 cued. It will be connected to the existing Betania storage
tank through a network of 150-200 mm distribution mains. A reinforced concrete 
cover will be provided for the Betania storage tank to protect the water frms

contamination. 
The capacity of the pumping station will be increased to 5,000
cued in the fourth period with the installation of additional punping unitso 

The pumping station for the Talamban booster zone will be of 4,000 ound capoo.
city and will be constructed in the last construction period.
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A total of 153 ke of 'Astributim mains ranging in ase trm 150 to 430 
m0 will be ijlnvallod. Initial improvements to the feeder @ton, onialltng
of about 29 km of 150-400 = pipe, will be concentrated in the central a 4t 
Cebu City, thn vore city areas of Uandaue and Lapu-Lapu and in Censlaeiag 
Liloan and Compootela.. 

Internal Network
 

Inturnal network piping will be installed to reinforce existing internal 
networks &nd to exte nd the water service to new areas. It is projected that 1W 
the year 2000, some 5,050 ha will be served by the water system. Of this &ea t
1,350 ha will be sorred directly from transmiesion and distribution mains and 
3,720 ha will be served from the internal network systems. 

During the initiml construction period, 630 ha of existing internal net
ucrxs in the cities of Cebu and Mandaue will be reinforood. This will cove 
the cy-tire network sering Mandaue and an area in the older portiom of Cm'e 
City antd its high-value ccuercial and institutional district bounded by die
tribuition mains to be installed during the same period. New areas to be pre
vided with internal network include ]00 ha in Cebu City and 40 ha each in the 
central larts of Lapu-Lapu City 7ind Consolacion, a total of 180 ha. About 60 
kan of 100 and 1D-nmn pipes and some 251 cocmercial-type fire hydrants will be 
inztalled. The areas to bpe covered by fire protecticm will be limited to 300 
ha -in the core city of Cebu, 100 ha in Kandaue, 30 ha in Lapu-Lapu and 10 ha 
in Consolacion. 

,ervine Connections 

The long-term program involves the installation of 119,700 new service c
noctions ia MCD. of this number, 7,700 connections will be installed during the 
early action und interim imr'roveaient programs. Some 17,000 new connections are 
to be instailled and about 2,000 existing service connections will be replaced
d&ri.i the first construcrtion period. All services will be metered. 

Cther Facilities 

The buii-dina being rented for the administration of the MCWD will rapidly
become inadequate for the expanded water system and increasing number of rustopm
ers. A new adninistrative building at the Talamban Water Treatment Plant Is in
cluded in the f'ir t construction period and will house a proposed water analysis
latoratory, new and appropriate meter testing and repair equipmeni, and general 
shop and storage facilities. The existing water analysis laboratory will be
 
transferred to the new administrative building. Both the water analysis labor&
t.ry and meter testing/repair shop will be expanded daring the fourth constructie 
period. 
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Construction Constructio 
Cstwuotim 

Cet 

Cet 

rwly Action Voe-M 1976 5,060 
laterim Xlproqmmts 1976  7a 16,360 

I-I 1978  82 399,175 

i.4192 - 87 38,795 
X-C 1986 - 89 69,5.53 

1"- 1909  94 379,627 

11-2 199"5 - 2000 43,272 

o t a 1 951,842 

!A11 coots m based a Jubl 1976 prices. 

Ptooi.. 

14oh91 

S 

3,555 

9,57 

330,360 


24,055 


46,199 


312,830 


26,566 


753,122 


l.-M)" 

Cost(z 1.oooj 
',td 

gEkabIgs 

2,264 

11,138 

189,746 

26,49 

44,426 

181,805 

29,815 

5,819 

20,6" 

50,106 

50,5 7 

90,625 

494,635 

56,381 

485,686 1,238t8a 



About 3,600 mof 150-m pipem wre recomend to be cleaned m
 
limd no significant portion of imse pipes an within the
 
cily uaa
 

The future source of supply of the ZCWD will be the Tumaga River.
 
The expected yield of this river is sufficient to meet projected mximum
 
daily demands until the year 2000, without construction of a major dam.
 
However, it is recommended that a permanent diversion dam be cmistruoted
 
to replace the existing dam of loosely packed cobblestones. Analyses

have indicated that the beat site for this new dam is approximately 300
 
upstream of thv existing dam. The proposed dam, approximately 27 m long

and 2.3 m high, will be of reinforced concrete and will be constructed
 
during the first construction period (1977-1902). Additional souro faci
lities include a new intake structure and fine screen/grit removal chamber.
 

Raw Water Transmission Lines 

Transmission facilities for conveying raw water from the T uaga River 
diversion to treatment works at Pasonanca Park will consist of two pipelines.
The first pipeline, to be constructed during the first construction period,
is 600 mm in diameter and approximately 4 km long. It will be laid alone
the east side of the Tumaga River. This transmission main will have a 
capacity of 29,800 cumd &ad will be adequate until 1986. Operation of the 
first transmission main will permit d watering and inspection of the exist
inZ 750 mm transmission main. The second transmission main will be 500 mm 
in diameter and about 3 km long, and will provide additional capacity for 
the projected year 2000 maximum daily demand. It is planned to thread 
this pipeline into the existing water transmission line. The second pipe
lire mit lbt operational by 1986. 

Water Trea u"nt 

Ctaplete witer treatment, consisting )fchemical coagulation, sedi
mentation, filtratien and chlorination, will be provided for the Zamboanga
City supply aa is required for water obtained from surface sources. Alters.. 
tionn and add itione will be made, during the first construct n phaset to 
the existing treatment plant in Pasonanca Park. The plant will be convert
ad to a convw ntional complete treatment plant. Upon completion, the plant
will have a capacity of approximately 32,700 cumd, which is adequate to 
meet maximum daily demands until 1988. Plant expansion which should be com
pleted by 198.9, will bring the total treatment capacity to 49,000 cumd, the 
year 2000 projected maximum daily demand. 
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Itage facilities an planned to be oosatruae4 at t" gitogl
(i) at the treatmnt plant site in P"aounanca P&a m4 (2) at hwteCabstumpme A total of 7,400 storagcum will be rpwwid1divi"
 
equaly betwen the two sites. initial oontruction, which will Ie
during the third construction phase in 19"690, vill provid 1,6o0
am storage at each site. Both storage twk will be bilt at mls.
vation 45-52 a. 

treated Water Trannmisaon FAcilities 

Treated water transmission lines will deliver water fro
treatment plant to the distribution system or storage tanks. 
th
 
A total

of 16.2 km of new transmission mains ranging in size from 250 m to600 =mis required for the Ion--term improvement plan. Only 3.2 kmof 300-m pipc will be installed during the first construction phase. 

Distribution Maine 

A total of 68 km of distribution mains ranging size froin 150 m to 350 mm will be constructed. About 18.2 km of pipe and 42 valves
will be installed durinr the first construction phase. The initialimprovements are largely for the purpose of improviig the water servicein the eastern and western extremities of the present system. 

Internal Network 

Internal network piping (service mains) will be installed to re
inforoe the existing distribution system and to extend the water sor
vice to new areas. It is projected that by the year 2000, 
 some 21100
 
ha in and around 
 the Zamboanga City poblacion will be servei by thewater system. Of this area, 840 ha will be served directly from diestribution (feeder) mains and 1,260 ha will be served from the internal 
network system. One-thousand two-hundred sixty (1,260) bo, with internal 
network piping will have fire protection servioe. 

During the first construction phase, internal network piping
will reinforce the network, including installation of fire hydrantagin 80 ha of the present service area. This 80-ha area is located in
the downtown high-value commercial district. New internal network 
piping will be installed in an additional 150 beatares. 

Service Connections 

The lon&-teram program for involves a total of 23,200
service connections 1y the year 2000. Some 2,700 new oonnections are scheduled to be installed during the first construction phase,bringing the total number of services to 10,500 by the end of this
construction period. All services will be metered& 
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In addition to the distribution system piping that shMl 1e 
cleaned and lined during the Interim Improvement Progle., it im
recomended that about 5.3 km of 200 m lines 1.sallod betuem
1912 and 1920 be cleaned and lined as field tests have iMdiea
reduced carrying .3apaoity of these pipelines. This work is plamn4
for implementation during the se'znd oonstruction phase, 1982-86e
Also, about 8 km of 150-rn pipes installed between 1931 and 1940 
should be cleaned and lined in 1990-95. 

Other racilitiol 

The existing ZCWD office building, which presently houses the
entire adminitrativ6 staff, meter repair shop and other facilities,
is very crowded. It is reccwnended that this existing building be
designated for use c.'ly by the General Manager and Customer Service 
staff, and a new building for the water meter testing and repair
shop, a now water analysis laboratory, and for general storage be
constructed in the first construction phase. Both meter testinc/
repair shop and water analysis laboratory are planned to be oz. 
panded in 1990-19959 

Capital Cost Summa-


Construction Construction Construction Total ProJect Porsign Exhoange 

sta~e/Pase Period -cost (P-) - o ( Comp oent i US-
Early Action 1976-78 P 646,000 P 743,000 S 52,000 
Interim Improve

ments 
1-4 

1977-79 
1978-82 

311,000 
30,671,000 

358,000 
43,532,000 

8,000 
2,186,000 

I-B 1982-86 14,983,000 20,779,000 829,000 
I-C 1986-0 30,484,ooo 43,182,000 1,626,000 

lI-A 1990-95 17,271,000 24,023,000 938,000 
r1-B 1995-2000 17,051,000 23,667,000 731,000 

TOTAIB P111,419,O00 P156,2849000 16,370,000
 

All costs are based on July 1976 prices. 
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So main interim improvement which must be capleted by 1977 Is the 
whmanl or replacement of the existing pumpaet in the Bonbon deep well. 

ftb will provide a groundwater supply of 1,000 cumd or more into the existing 
trommssion line at an operating prnure such that the line will car the 
well and reservoir waters simultaneously. An additional deep well should be 
drlled in the smee vicinity an a stand-by or supplementary source and as an 
eventual replacement because the production rate o the existing well appears 
to be declining psdAual17. 

$curoe Deyloyment 

As a result of studies of alternative supply sou'es, a long-term 
groundwater supply by induced infiltration wells tapping the surface gravels 
of the Taguibo River Valley to the northeast of the City Proper has been found 

to be the most economical and practioal for the study area. A total of 20 wells 
will be oonstructed in Taguibo for the long-term improvement plan. Based on 
preliminary field observations, it has been assumed that the wells will have 
250 = casing, depth of approximately 50 m, and spaced approximately 400 m 
apart. Each well will be equipped with a diesel engine-driven well pump 
capable of delivering 2,200 cumd at a total heAd of 80 meters. Six wells (five 
produation wells plus one stand-by) will be constructed during the initial cons
truotion phase. During two separate subsequent construction phases, rim wells 
and eight wells will be added, respectively. 

TLraMissin Pacilities 

Transmission lines to be constructed for the long-term improvement plan 
will total 53.0 km ranging in size from 300 mm to 450 mm. These lines will con
neat the well sources and storage tanks to the distribution system. About lle3 
km of 300 =. to 400 mm mains will be installed during the first construction 
phas to transmit the flown from the Taguibo wells. 

WeAtr Treatlment 

The only treatment that will be required for the Taguibo deep wall water 
supply I disinfection by chlorination. Chlorination facilities will be In
stalled at five points. Two stations will serve the first six wells and the 
other three will treat the flow from the later additional wells. Chlorination 
is also recommended for the surface water and well sources at Bonbon. The 
chlorination stations for the Bonbon supply arm recommended to be onstructed 
In the Early Aoton and Interim Improvement Progrvms. 

Tft storage tanks will be provided in two construction phases. The first 
tank will be a 2,500-um ground storage tank to be oonstruoted dUring the scond 
esmtruoticn phase (1982-86) near Bonbon at a ground elevation of 28-35 moeters. 
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Zi will be omsted by &300-r1 1ine to the transmission lIMe ftft theTftibO wll$. %§aseconid tank will also be a 2,500.@-o Vm=0111ty. It will Ue built 	 stmp t&'sat the em location u the first tank Sa Villowis be connected to a lateretap tranmission line frM 	2TSIo 
Distrilim ;b&4M 

A total of 58.1 km of distribution mainsfrom 	 and 107 valves ranging in else150 	 mmto 300 = will be installed. About 10aM 19 valves will 	 kmof 150 mato 250-q pipbe installed during the first phase of construotlonfor 1.97-2. 	 sobedaleThe 	 initial improvements will be concentrated in the care oltyand 	densely populated areas of Bituan City. 

Internal network piping (servioe mains) will be installed to reinforoeexisting distribution systcm tv,,! t -xL-nd the water 
the 

is projected that by the year some 
service to new areas. It2000, 1,325 ha inpoblacion will be served by the water 	
and around the Butuan City

system. Of this area, 300 ha will beserved directly from transmission and distribution mains and 	1,025 ha will beserved from the internal network system. All withareas internal network pipingwill 	have fire protection service.
 

During the first construction phase, internal network
the 	existing network, pipine will reinforoincluding installation of fire hydrants, in 40 ha of thepresent service area. An additional 160 	 ha within the core 	 city will alsoceive internal network 	 repiping but without fire protection servica. Installationof fire hydrants in new service areas is deferred until succeeding or later
construction phase*.
 

Servoe Connections
 

The lon&-term construction program for service 
connections involves atal of 22,500 connections 	 toby the year 2000. Some 3,000 new connectionsduled to be 	 are ache
number of 

installed during the first construction phase, bringing the totalservices to about 3,500 by the 	end of this construction period. Allservices will be metered.
 

Other acilitio.
 

The existina offices 
and facilities for the administration an 	operationof the BD1 are housed in rented and overcrowded premises. In addition, thedistrict does not have facilities for the testing and repair of water meters,
and 	for water sampling and analyses. 

Capital Cost STMAn:
 
Construction 
 Construction Total Project ,..ohanstzI-eYhis Period Cost (r) -.Lot CPCmpnuent U8Early Action P 	 569,000 P 654,000Interim Improvements 	 $ 55,000

248,000 285,000 19,0001-& 1977-82 22,986,000 33,868,000 1,580o0I-a 1982-86 28,230,000 41,855,000 1,881,000

I-C 1986-90 12,152,000 15,521,000 511,000
I-	 "0-95 34,069,000Il-3 	 51,551,000 2,455,0001995-2000 
 12.127.000 19.216,000
 

TOTA S P100381,000 P162,950000 87,0O000
*AAl 	coats are based on July 1976 prices. 1-24 
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L!I
 

The lon1g-ter water upply for the LCWD will be derived priarilyrysm
groundwater wells. The servioe area will have three presre mome gern
by a total of 21 wells of which nine, five and four operational wells arn 
planned to serve Pressure Zwes 1, 2 and 3, respectively. Each pressure saw 
will be provided with a stand-by well. Interconnections among the three prie
sure tones will be kept normally closed and will be opened only during eimergsnoy
situations. 

Construction of the new veils will be done in three stages and will follow 
as closely as poesible the growth and expansion of the service area. The follow
ing criteria have been established, based on the available limited well data, 
for the well construction: (1) wall spacing, 2 km in each aquifer, (2) well 
depth, 100 m in the upper aquifer and 200 m in the lower aquifer, (3) msimof 
casing, 200 mm, (4) average yield from one well, 1,300 cued, (5) pumping water 
level, 45 m for the upper aquifer and 135 m for the lower aquifer. 

Tranami esion/Distributio. 

The transmission/distribution facilities for the long-term improvement prog
rca of LCWD will include approximately 47.3 km of pipelines ranging in wise frm 
100 to 250 millimeters. These will serve to connect the well sources (and exist
ing ones) with the proposed storage tanks and the internal network of the LCMD. 
During the first construction period, about 15.6 km of pipelines ranging in @is*
from 100 mm to 200 mm will be installed, 

Treatment 

The only treatment proposiA for the water supplied to the LCWD system is
 
disinfection by chlorination. thlorination facilities will be provided for each
 
of the additional wells constructed in every phase.
 

The ultimate storage requirement in Lipa is 2,800 cum, with 1,400 Cum to be
 
provided in the first construction stage and additional 1,400 cum to be pdovids

in the second, ccnstruction stage. The existing storage tank in the poblacion is
 
recommended to be kept as emergency storage and the Fernando Air Base storage 
fadt
litieu should be restored and kept in service. In the first construction phase,
the storage tank in the poblacion will be utilized and the storage tank at the 
Fernando Air Base will be renovated. During second construction period, the re
quired 1,400-cum storage will be provided through a 1,000-um storage tank, loca
ted in Barrio Balintawak at an elevation range of 335-340 m and through another 
400-cum storage tank in Barrio Tibig at elevation range of 362-365 meters. 

Internal Network 

Internal network piping will be installed to reinforoe the existing distri
bution system and to extend water service to now areas. Existing internal network 



Wet6"W tor eppoilaely 140 ha will be reinteed IF "0. NM envies 
woom will lie pva1rd with latorel network omteiag 40 be, 70 be, ge MS 
be 1W 19ft, 19S end IM, rspectively, in the first sage at the 2lpm 
teem etrastion pogrm. base, it is pso oe that 1 the wM : 
Popp niatey 00 ha of service ares will be serod 1W internl, 

biie Cmmim 

The lon-term costruction program for service connections i"Olle 
etel of 14,600 additional connections through the year 2000. Daring the 

first oestruotion phase 2,050 new connections are scheduled to be nstalled. 
Metering all service connections io a Coal of the water distriot. 

Other Noinls 

Te LCID presently ocoupies a smell office space within the comowmd ot 
the Lips City Engineering Department. the existing office is not adequate fo' 
proper operation and management of the district. To provide for the necessary 
facilities and ose, a new administrative building will be built in the first 
construction phase. This office complex will include an administrative area 
and funotional space for laboratory, mater shop, stort. I, garage and parking 
which are, in general, needed for efficient operation of a water district. 

Caeital Cost ... y 

Construction 
Phase 

Construction 
Period 

,(P 

Construction 
Cost 

X I.000) 
Prol

i1Loca 

ect Coot (P x 1,0D0 
otC 

burly Action 

Works 1977-78 983 461 726 1,187 

X-A 1978-82 lO,774 7,340 6,700 14040 

1-2 1982-86 8,365 5,762 5,210 10,972 

I-C 

fl-A 

1986-90 

1990-1995 

5,262 

10,517 

3,344 

7,355 

3,512 

6,427 

6,856 

13,782 

1-3 1995-2000 5,927 3,877 3,846 7,723 

Y0!hL 44,828 28,139 26,421 5456 

*hl costs are based an Jul7 1976 prices. 
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So' lma 4erg water supply for the LPNM will be derived puiartly frimtUe Nay-It pring, tZpanmion of the existing oollection facilitiee at Nap-it
Spring will include miscellaneous mite works, construotion of an additinal

collectia chamber, of a
construction valve/etering chambsr and costraotiem

of approximately 1.5 km of grwvel-urfaced access road. Them facilities will
be onstructed during the first construction phase and will not require addl
tional expansion during the study period. These facilities will provide Us
 
projected deaandp in Luoena and Paebilao until the year 2000.
 

The existing Ibia, Lalo Orande, Lalo Pequeflo and Dapdap "A" and "r springfacilities will supply te Tayabaa, willwater and not require additional work
 
except for the construction of approximately 2.0 km of acoess road. These

springs will provide sufficient flown to meet system demands in Tyabea umtil

approximutely 1995, at the "C", 'D"
which time Dapdap and "E" Springs will be
developed to provide the additional 1,650 
 cumd required to meet projected year
 
2000 demands.
 

Tranamisolca 

The transmission facilities for the long-term improvement program in the
LPI'D will include approximately 21.6 km of pipelines ranging 
 in size from 200to 700 millimeters. They will serve to co.-nect the spring sources with the pro
posed storage tanks and distribution systems of Lucena, Pagbilao and Tayab*AsDuring the first phase of construction approximately 17.7 km of pipelines (witkall required appurtenanoes) ranging in size from 200 to 700 on, will be constrao
teda 

Treatment 

The only treatment proposed for the water supplied to the LP}iD systems Isdisinfection by chlorination. All chlorination facilities required for projectad year 2000 flows will be provided during the Early Action Program exoept thosefor the YMy-it Spring supply which will be augmented with larger-oapacity fact
lities during the first construction phase. 

The ultimate storage requirement in Pmabilao is 900 am, with 500 am to
be provided in the first construction phase and 400 cum to be provided W 199W.Both storage tanks will be constructed at an elevation of 70 a, approximately 1.5km from Pagbilao along the Pagbilao-Tayabsa Read. 

fte year 2000 storage requirement for Tftyabas will be provided In twe stagesl700 cum to be provided in the first construction phae and an additional 50c0m 
to be provided by 1992. Each of these store& tanks will be located at an elomties of 230 4 approximately 1.0 ka from Tayabas along the road to the amsfimost
of Tayabse. 

fl-I? 



bu re will 1. tneste --So- fin .e A tw so Isitms
M4 yW loimot emsrlsm et eat Iod to tove"s alternatives have 

"Ule et 70 pr ceat at the laesa stoege rqoiremnt at the T?40e alt.
Pirst-base oestmotiom will cnsist only o Prwidiag car fw the exil*
tog tmks. A about 1992, the etire projeoted year 2000 storage roqliremeat
at ?mate (3,500 am) will be included iA the now tank to be costructed at that 
time. e balace of the Lusna storag requirmnt wll be located at losas g 
at am elevatin of 70 mter*. 

Te total cdnatruction program for the study period includes approximately
60 km of pipelines ranpnig in size from 150 to 250 millimeters. The first phase
of onuatmotcn includes apprximately 13.4 ks of pipeline* ranging in size from 
150 to 250 willimeters. 

luterual Network 

Internal network piping will be installed to reinforce the existing distri
bution system and to extend water service to new areas. %xistinginternal net
work systems for approximately Y0 ha will be reinforced by 1985. Sew service 
areas will be provided with internal network covering 205, 460 and 855 ha by
1985, 1990 and 2000, respectively. Bence, it is projected that by the year 2000 
approximately 1,155 ha of service area will be covered by internal network piping. 
A additional 315 ha served directly from tranmission and distribution mains 

will increase the year 2000 service area to approximately 1,470 hetares. 

Seryice Cmnection 

The long-term construction program for service connection involves a total
of 24,900 additional oonnections by the year 2000. During the first construotion 
phase, 3*050 now connections are scheduled to be installed. Metering all service 
connections is a goal of the water district. 

Mbr Facilities 

The existing administrative and operations facilities of the LPTUD consist
olelY of the existing offine in Lucena, which is owned by the LPWD but located 

en land owned by the Provincial Government. In addition, the district does not 
hve facilities for the testing and repair of customer water meters, and for 
water sampling and analyses. To provide for the necessary facilities and space,
 
a new administration building will be built in the first uonstrkition phase.

Additional revenue offices for Tayabas and Pagbilao may be constructed at a later 
stage.
 

CGaital Cost Sammarr* 

Construction Co t in thousand Pesos 
Couatruction Period cost IPl.0001 Local MlC otlq 
WlU!ry Action Program (1976-78) 1,692.0 821.0 1,222.0 2,043.0 

Phase 
fhas 
ftase 
Phae 
Phase 

I-A (197"-2) 
" 1982-86) 

I-C (1986-90) 
I-A (1990-95) 
1-3 (1995-2000) 

28,7204 
11,273.1 
12,618.7 
21,068.9 
9,487.6 

17,311.7 
7,047.8 
7,858.4 
13,369.8 
5,960.3 

20,17.3 
7,640.5 
8,583.2 

14,081.8 
6,381.6 

37,489.0 
14,688.3 
16,441.6 
27,451,6 
12,361.9 

I L 64,912.7 2389.0 38t064 110,475 4 
*Al costs ar based am J~ay 1976 prices. 
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O long-term water supply for the 1VD vll be derived Mainly fromwell suces. the service 4oparea will have two pressure soes servedor 11 now wle, by a totalof which eight wells ar planned to serveterommltionas between lressure Zons 1.the two pressure zones will be kept normally closedwill be andopened only during emrg~ea situations.
 
Comtruotion 


as ol1Gly 
of the new wells will be done in three stages and will followas possible the growth and exp4nsion of the service area. The follow-
Lag criteria have been established based on the available limited veilthe well construction: (1)wal spacing, 2 ka; (2)weil depth, 

data, for 
200 m; (3) diamotor of casing, 300 mm; (4) average yield of cue vell, 3,800water level, cumd; (5) pumping65 moters. Four new wells are to be constructed during the initial
ocastructiu period. 

Treatment 

the only treatment proposed for the waterchlorination. supply of TWD in disinfection byEach deep well will be equipped with chlorinating facilities whichwill be installed adjacent to it. 

liv reservoirs will be constructed, three for Pressure ZonsPressure Zone 1 and two for2. All reservoirs vii be located at the higher ground elevations
seuthwest of the poblcion. 

Per Pressure Zone 1, the ultimate storage requirement is 3,300volume will be provided at two sites am. thisin three construotion6,300-cu standpipe (2,100 phaaes. Initially, acu operational volume) viii be built near the provincial hospital. During two separate subsequent ocnstruction phases,ground level tank and a 7a -cuma l,500-cum standpipe

will hme an operating range of 

will be added. All storage tanks
 
sea 

five mters, overflow elevation of 70 a above meanlevel, and an automatic or manual flow control devioe. 

Per Pesure Zone 
2,400-wma (600 cm 

2, with an ultimate storage requirwent of 1,100 am, a.operational volume) standpipe will be constructed in 1978-80
at Barrio an 
 Jose Urquico. 
em A second standpipe with 2,000--cum total volume (b00operational) will be built at 
the same site in 1990-92.
a five-meter operating range and overflow elevation 

Both tanks will have 
of 90 meters.
 

DistribIon Kains
 

The existing distribution mains ofpansite throughout the 
TD viii require reinforoement nd oxstudy period. The total oonstruactin programperiod Includes approximately for the study66 k3a of distribution mains ranging in Oise 150to 450 millmters. fromthe first construction phase requires aboutrasging sin"from 200 13 ka of main .to 450 millimeters. 



m piping vwill 
we idereeisd or badly corroded to reinforce the distribution system and to 
Sie water service to mew ares. The ostating internal twork systems in 
M) ha i1l be Sompletely reinforced by 19M0. ew a ea that will be provided 

with Internal netwe-k will oover 120 ha in the first oonsta ution period aad 
will total 415 ka in 1990 and 610 ha by the yea 2000. Additional 300 ha will 
be served directly from distribution mains, Increasinc the year 2000 arw served 
to 1,140 beator. 

bte el rtk be isulled to rplace existing pipes that 

ServinsgqCmet~iae 

Mw long-tern oonstruotion program inoludes a total of 23,200 additional 
service o asotiona throngh the year 2000. During the first construction phase
4,900 new oconeotione are scheduled to be installed and 200 existing connections 
will te replaced. Metering all servioe connections is a Coal of the water dis
twioto 

The existing administrative and operations f4cilities of the ToD ocnsist 
of a rented central office in a local comerolal building, an improvised field 
located beneath the existing TWD elevated storage tank and a mall wooden shop.
Mke district does not have facilities for testing and repair of water metors t
and for water sampling and anaystis. To provide for the necessary facilitis/ 
space, a new administrative building will be provided in the first oonst~otiom 

boanus of the similar needs of the Cabanatuan City and Tarlac Water Dim
triots, the relatively short distance between them, the relatively high capital 
cost of laboratory facilities and the relative scarcity of experienced labora
tory personnel, only one laboratory will be constructed to serve both water 
districts. This labozatory will be built in Tarlac. 

Capital Cost Bwam!r 

Construction Construction Cost in ThounMd Pesos 
ontruction .hase Period Cost(PI.000) 1 FE....1a 

hrly Aotion Works 1977-1978 1,305 690 886 1,576 

Phas I-A 1978-1982 19353 13,928 11,289 25g217 

Phase I-D 1982-1986 12,027 7,9051 7,727 15,678 

Phase I-C 1986&4990 5,779 3,603 3,927 7,530 
Phase II-A 1990-195 14,513 9,763 9,15 18,918 

hasIe-B 1995-2000 8,894 ,727 ,862 110589 

MAL 61,871 41,662 38,46 80,06 

MU1 costs, awe based am aily 1976 yrices. 
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APIM 

Se leng-toru water supply for themoll oeree. the 
CCID will be derived mainly frosedeepservice area will have two pressure zones served byor a total16 new wells, of which 14 wells are planned to serve Pressuresane of the recomended Zone 1. hwell spaoing of one to two kilometers, two wells willbe needed in Pressure Zone 2, although the water demand in this pressurei very mall. someExcess water from Pressure Zone 2 will be transferred to Pressure Zone I through & prees ue-regulating valve. 

Construction of the new wells will be done in five stages and will followan closely as possible the groth and expansion of the service area.InM The followcriteria have been established based on the available limited well data, for
the well oonstruction: (1) minimum well spacing, 1 to 2 km; (2) well depth# 30a;(3) diameter of casing, 300 mm;(5 pumping (4) average yield of one well,water level, 30 meters. 2,600 cued;Six new wells are planned to be constructed
during the first construction phase. 

The only treatment proposed for the water supply of CCWI
by chlorination. is disinfection
Each deep uell will be equipped with chlorinating facilities
which will be installed adjacent to it.
 

For Pressure Zone 1, the ultimate storage requirementvelume will be is 4,800 am. Thisprovided at three sites in two construction phases. Two storagefacilities will be provided durinT the first construction phase. In 1978-80 a
4960-cum standpipe (1,200 cam operational volume) will be built in Barrio Mantug
hIale. The second facility will also be a standpipe with 5,300-cum Volume
(1,200 ov.operational volume) to be built in 1980-82 in the poblacion.
storag Both
tanks will have an operating range of five meters, overflow elevation of
70 a above mean sea level, and will be equipped with double-acting altitude valves
 
for flow control.
 

Per Pressure Zone 2, with an ultimate storage requirementa 400-cum (100 of only 100 ow,cm 
operational volume) standpipe will be comstruoted in 1995-97
In Barrio Bangad. The tank will have an overflow elevatio 
 of 60 a and will be
equipped with a double-.acting altitude valve. 

Distributilo Mains 

So existing distribution system of CCWDpansie throughout the study period. 
will require reintoroement and ex-The total construction program for the studyperiod includes approximately 54.4 ka of distribution mains ranging in mise from150 to 230 millimeters. The first construction phase requires about 13.2 Im ofmaim ranging in size fra 150 to 250 millimeters. 
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Xteral network piping viii be installed to replace ezieting pipe that- Mwersised or badly corroded to reinforce te ditribation spte and toexteN water eervice to nov areas. Initially, the Internal network ever a200-ha portion of the existin serviOe area between the Cagayan Valley Roadsad abso Crek and in hrrio Aduas viii be reinforced. 2e existing internal
stwork systems in 340 ha will be oompletfly reinforced by 1990. New areasthat vii be provided with internal network will cover about 100 ha in the first*etxctism phase and will total 350 ha 1990 andin 570 ha 1W the year 2000.An additional 220 ha will be served directly from distribution ains, increas
ing the year 2000 area served to 1,130 hectares. 

Aervice ConneOtions 

The lone-4eru ocnstruction program involves a total of 22,950 additioflservice connections through the year 2000. During the first ocnStructia 'phase4,550 new connections will be installed and 600 existing connections will bereplaced. etering all service connections is a Coal of the water district. 

OtherPacilities
 

The existing administrative and operations facilitios of the CCVD inhoused in a rented central office in & local commercial Wilding. The districtdoes not have facilities for testing and repair of water meters, and for watereampling and analyses. To provide for the necessary space and facilities, anoew administration building will be built in the first con.ruction phase.However, a regional laboratory, to be built in Tarlac, will take care of thewater arAlyses for the CCWD and other water districts in the area. 

Caital Cost Summary
 

Construction Protect Cost (P.000)Constnaction Period, 
 cost (P.000) 
 La M Total 
Srly Action Program 1,077 437 863 1,300 

(1977-78) 

Phase I-A (1978-82) 21,960 18,046 ii184 29,230 
Phase I-3 (1982-86) 13g225 109078 7,477 17,555 

phae L-C (1986-90) 9,A16 $,482 5,797 12,279 
Pbae II-A (1990-1995) l4,734 11,08 8,125 19,213 

P.se 11-3 (19952000) 10,523 7,402 6,319 13,721 

20M 70,935 53,533 39,765 93,28 

*All osts are based on Jh1y 1976 pricoso 



IAUI
 

e log-term water supply for the LUND will require a total of 25 ifiltre
tie wells, of which 17 wells will be in the Bumang system and eight wells in the
 
Drare system. fte infiltration wells for the Bsuang system will 
be coetraotod
 
In fon stage, the first of which will involve five wells. The following riteria
 
bay. been established bssed on limited available data, for construction of the
Dmang infiltration wells: (1) weil spacing, 100-150 m; (2) well depth, 50 a;
J3 diameter of casing, 250 me; (4) average yield from one well, 2,000 ama; and
 

mping water level, 20 meters.
 

lor the broro system, the infiltration wells will be constructed in three
 
staes. 
 Criteria established for construction of the Baroro wells are: (1) well
scing, 250-300 m; (2) depth, 40 m; 3 diameter of casing, 200 m-; (4)average
 
yield from one well, 1,000 cued; and 5 pumping water level, 20 meters. Three wells,two operational and one standby, will be constructed during the first constructionph&&*.
 

yeatment 

The only treatment recommended for the infiltration well water is disinfection 
by chlorination. Separate facilities will be provided for each system. 

Pransniasion Facilities 

The proposed transmission facilities for the long-term improvement plan in theLM will require approximately 342 km pipes ranging in size from 200 to 500 mm forthe Bauang system and about 24.1 km of 200 and 300-m pipes for tle Baroro system.
baring the first construction phase, approximately 21.6 km of 200 to 500-a tranx
mission pipelines will be constructed. About 15,2 ka of this total length will be 
Installed for the Bauang system and about an for the Bares6.4 system. 

Distribution Mains
 

The total construction program for distribution mains includes approximately
31.87 km of pipelines ranging in size from 150-m to 300-em for the Bauang system and
apprcximately 11.80 km of 200 and 300-mm pipes for the Baoro system. Initially# aboui4.45 km of 200 and 250-m distribution mains will be required for the Bauang system
service area and about 0.60 km of 150-mm pipe for the Beroro system. 

Five storage tanks will be construoted at five different sites in the recomend
ed lone-term LUMD water system. Three tanks with a total storage capacity of 4,200
om will be provided for the Bauang system. The remaining two tanks will be for the
busoro system and will have a total operational volume of 900 OM. 

the existing 450-cum storage tank in San Fernando will be retained. The exist
ing 150-cum storage facility in San Juan will be abandoned because its overflow ele
vatie (66 0) is significantly higher than the lone-term HOL of 60 meters. 

booste" Pumping Station 

OA me booster pumping station is required in the future LID wter systm.
li Is a 2900O0-od capacity pumping station to be built during the last ooastruotim 
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sTte.6 
statlea will to R Aede during thS 67 poriode to tramefr wter frm tUe 
fieum to the hirwo SYMSem 

lAie4i at the jawtim of the Inang old en 8 bee NNmmim 

Internal network piping vill be itasrtalled to reinforce the axitin termal 
networo to 160-M are of San Fernando sad 25-ha area at San Jam and to eztend 
water service to new areas. B the yvar 2000, a total of 80W5 ha (Including exist
ing 185 ha) will hae internal network piping. Additional 350 ha served directly 
from transamision and distribution wAinr will increase the year 2000 servioe arm 
to sapromAmately 1,155 heotares. 

forvice CcmneotiZ-J 

he long-term ocnstruotion prog.'am zoludos a total of 20,350 additional service 
conneotions through the year 2000. During the first construotion phase, 1,500 sew 
onneotions are scheduled to be insgallod and 200 existing oneotion will be re
placed. Metering all service oonnootious is a goal of the water district. 

Other Facilities 

At present, the WWD oo',ples a avall provincial gooernaent-owned office build.. 
ing which is not adequate fur proper and efficient operation and management of the 
district. It is reommended that a new office complex be constructed for the LUMP 
in San Fernando during the first construction phase* This office oomplex will In
eluds an adinistritive area and functional spaces for water analysis laboratoxy, 
motor repair and plumbing shopo, storage, garage mad parking. 

Capital Cost Somary-

Constrution Construotion Construction ]roject CoLt (vl.o0o) 
Yhase Period Cost Local PSC Total 

hrly Action Works 1977-78' 943 624 515 1,139 

I-A 19882 - 24,016 16,00o3 15,288 31,291 

I-B 1982-86 7,670 5,324 4,671 9,995 

I-C 1986-90 5,221 3,1o7 3,625 -6,802 

1I-4 1990-95 35,046 22,189 23,576 45,765 

-B 19952000 13,696 8,975 8,875 17,850 

TO all 6,92 56,292 54550 1M 

OBsed ,n July 1976 prices 


