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Dear Mr, lLeafios

In accordanoe with the contract between Local Water Utilities
Administration (LWUA) and Camp Dresser & McKee Internaticnal Inoca,
dated 14 October 1974, we take pleasure in submitting this summary
report.

This summary report presents the highlights of the feasibility
studies for water supply for the urban areas of Ozamiz, Dast, Butuan,
Zamboanga, Cebu, lucena, Lipa, Tarlac, Cabanatuan and San Fernando
(La Union)e The studies involve over eight per oent of all people
living in provincial urban areas of the Philippines. This report
also inocludes the summary findings on prefeasibility surveys of 131
communities served by 110 waterwork systems. This portion of the
study constitutes about one=third of all c:lties/mmioipalities with
existing waterworks in the Philippines,

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

Very truly yours,
CANP DRESSER & MoKEE INTFANATIONAL INC,

Projeot Manager
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Zindinge

1. Exisiing waterworks facilities of provinoial urban arsas of the Philippines
are inadequate and unrelisdle. The water produced is ansafe for humas oon-
suaption. The racilities are genevrally in rundown cundition and in constant
disrepair., Field tests ghow that most water distribution systems have old
and inadecuately eised pipes with considerably reduced capacities resulting
in low pressures and marginal fire-fighting capabilities.

e Water mources, both surface and groundwater, are available and in most osses
plentiful, Wt water-handlirg facilities such as impoundments, reservoirs,
intake structures, transmissicn rains, treatment plants, storage facilities,
and dietribution piping have to be planned, engineered, and nonstructed to
oonvey the water to the demand ocenters.

3. VWater demand will increase expanentially as urban population €Trows, acoom- °
panied by inoreases in the standard of living/opportunity.

4. Implementation of well-planred and propérly-engineered water supply systems
is feusible, both from the technical and the soanomic/finanoial viewpoints.

5« Quantifiable econimic benefits exceed the knowm oosts of the water supply
projects. The non-quantifiable benafiis are sleo significent. Therefors, eoo~
nomio analysis of the implementation of improved and adequate water supply
systems 1» substantially more favorable than financial analysis would indi-
cate.

6s The recommended plan may ba implemented through well-defined series of oconstruc-
tion stages, Those staged programs are considered financlally viable, pro~
vided water rates arc set on the basis of the oongumers' "sbility to pay". In
oertain cases, the water rate structure may be designed to provide some form
of subsidy to lower income groops.

Te The local capability to plan, design, construct, manago and oporate effioient—
1y improved water supply systems will have to be strengthened to keep up with
the increasing demand for such expertise,

Recommendations — Teohnicul

le The logical and aconomical d:velopment of waterworks facilities must ts based
on a oomprehensive long-range Planning process, The planning process muet
take into account alternative stulies, eccnomio optimization of the melected
plan, and the oitizen's "ability-to—-pay"e

2¢ Approximately two~thirds of the water produced in existing water supply system
is 2ot Bold or billed against water ocnsumers. Sach unaccounted-for-water is
due mowmtly to leakage and wastage in the transmimeion and distribution system.
A comprefensive leakage and wvasiage survey must be conducted preparatory to
& correotive leaskage/wastage program, .

3¢ A1l existing flat-rate comnections must be converted into metered conneotions
as expeditiocusly as possible. Neters should be installed firet on unmetered
large~demand connections, where pressures are high and eventually where demand
and pressures are low, &n effective meter repair and preventive maintenanoce
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program should be initiated as soom as possible,

4¢ A routine water msasurement and sampling progrea at the sites of
and existing water sources and within the existing distribution systen swst
be initisted. DMactericlogical, chemioal and physical testing of these
water samples should be performsd so that corrective measures nay b made
to safeguurd public health of the water consumers, .

S5¢ A continuous disinfection program must be initiated and enforosd to safeguard
the entire water distribution aystem on & 24-houxr daily basis.

6+ A physical inventory and survey of all existing water supply and drainage/
sewerage systems and all connections to private premisss must be conducted,
An inventory of all private wells, septio tanks and private drainags :xiiems
to complete as~built drawings will bs included in this tesk,

Te A flexible and enforceable plumbing code must be adopted, to complement pro-
posed water supply facility improvements, to eliminate water lupply/dr.inm
cross—connecticns, and to minimise potential (futurs) uutent-r/drunm
problems.

8¢ A hydrological and meteorological data collection and monitoring program
wust be initiated by establishing stream, spring, rainfall and evaporation
&3ging stations and by measuring water levela and volwmetric discharges at
existing and proposed well fields.

Recommendations - Institutional

1l The legal basis for the development of ¢xisting and new water sources must be
establisheds Ouidelines 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 ine
creased to realistic levels to cover amortizaticn of capital expenses and
operational coste Associsted with this water rate increase is the need to
socialize the pricing structure, e.g., a etepped~up rate structure, Lowe
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 seriocus need to upgrale and train personnel involved in the plan~
ning, design, construction, management and operation of water Supply systemae
Therefore, improvements to the engineoring, management and maintenance proe
cedures should be implemented in anticipation of future requirements that
will be imposed by funding agencies and the water district's demands,

4¢ After the physical inventory is completed (Item 6, Technical Recoumendations)
a water audit task force should be organized within the water distriot to
monitor/inspect premises and to detect/minimize leakage wastage and meter
tampering. Such task force should be granted police powers in proteoting
the water resources of the community,

5« To encourage early prcv:l-imi of water service and to help low-income house-
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holds, a revolving fund for service connections shoull be sstablished with-
in the wator distriot.

Introduotjion

Presidential Deoree No. 198 issued on Nay 25, 1973, seeks to emtablish,
operste and develop reliable, adequate and sconomically viable water supply
and wastewater disposal systems. The Local Water Utilities Administration (LWUA)
was foreally organized on September 18, 197} to implement the objectives and
provisions of this decree,

LWUA has been actively encouraging the formation of independsnt, lecally
sontrolled public water districts irn provinoial urban areau. This step is de~
signed to ensure safe and sufficient potable water supply by the district and ite
operation on a business-like basis, LWUA 18 currently engaged in dsveloping
feanibility studies of several provincial urban areas, prefeasibility astudies of
e!tln/munic‘._palitiu, as well as, project and facility implementation programs
resulting from such studies.

The feasibility studies included in thie paper are financed from proceeds
of a loun to the Covernment of the Republic of the Philippines from tha United
3tates of America through the Agency for International Development. These feasi~
bility studies cover over eight per cent of people living in provinoial urban
areas of the Philippines,

The projeot consists of four parts:

1. Preparing water supply master plan and feasibility studies for tem
provincial urban areas of the Philippines, initially Cebtu, Zamboanga,
Butuan, Ozamiz,and Dast (see Figure A)j

2. Developing a methodology of conduoting these atudies through wekly
training seminars of LWUA engincers;

3+ Applying this training methodolngy, using LWUA trainees, in the pre-
paration of master plans and feasibility studies for the second five
areas, namelyt Tarlao, Cabanatuan, San Fernando-La Union, lucena and
Lipa; and

4¢ Assisting INUA in long-range planning by developing solaction oriteria,
applying these criteria to 100 oities and conduoting prefeasibility
surveys and data colleotion on these citiss/municipalities. (Refer
to Appendix I.)

The training of counterpart LWUA and local consulting (DCCD Enginesring
Corporation) personnel is an ioportant element in the conduot of such studies.

Existing Dgtg Facililies

Bydrologic and hydrogeologic information is scarce and insuffioient to
make acovrate sssessment of the future potantial surfaco and groundwater re-
sources. Thersfore, the safe yield studies of streams and underground aguifers
have been basad on short-term field work supplenented by broad estimates and tem-

pered largely by engineering judgement. : :
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The existing watervorks facilities of the urban areas are inadequately
designed and jmproperly operated. They are generally rundowm and in constamd
disrepair. PField teats show that most distribution systens have old pipes with
omnsiderably reduced carrying capacities resulting in low pressures and nargi~
nal fire-fighting capabilities in these areas, Operational personnel are moet-
ly untrained and inadequately compensatad., There is evidence of widespread
wastage of the water through leskage from old, corroded pipe maines, and carelese
use dy ‘he average householder. Wastage is associated with and ancouraged by
umetered (flat rate) water connections. Water rates hove traditicnally teen so
low that in most cases operational couts of substandard facilities are not even
covered by collected revenues.

Romlting Inulegg;cgo!

Moet deficiencies in the ten water distriots studied are simiiar: watsr
shortage; system age; water unaccountability; inadequate disinfection; and un~
reliadle servioe,

[N

The water shortage affects the sysiem pressures, fire-fighting potential,
and consumptiion patterns. Because water must be rationed, pressures fluctuate
over a wide range and often become negative, The negativa pressures increass the
pousibility of conteminated water entering the distribution systems Areas re~
ceiving no water are oxtremely vulnerable to Tires. lany water district custom
ers m:at modify their consumption patterns because of water rationing. Some get
water only during night~time hours and others only during day-time hourse Such
service strains any goodwill developed between consumers and the water district.
Unserved households are, in the best of circumstances, sub-users obtaining their
water from dwellings connected to the distribution system. These unserved house~
holds must pay water vendors rates (up to 5] times) greater than watar district
rates,’ )

Hore than tuo-thirds of the water produced is neither scld nor billed agsinst
the water consumers. Lleskage and wastage comprise more than half of the water
produced. House connections without meters or with nen-functioning meters are
billed on a flat-rate basis ~ a situation which encourages the wasting of wator.
(SGQ Table 1.)

At best, delivered water is of questionable quality and unsafe bacterio

logically. The water supply system generally includes numerous opportunities
for cross~connections with polluted water from Grains/sowers.



TABLE 1

WA c ’
(As o hmn” Ltm' ~ o!!‘ Ha!t:n'i :I;roducun)

(10 atepy Unaccount ed-
Netered Plat-Rate Total Underestimated Wastage leakage Other Total

Sity Of  BllMpg Bliing Plat-Rate Use il

Ouanis k) 4 N 9 13 k] 6 63
Dast 3 25 28 5 k3 ) 30 6 72
Butuan 7 26 kX ] 5 k)] 23 8 14
Zamboanga 20 20 40 9 29 . 15 1 60
Osbu 17 14 3 11 26 25 7 69
Inoena 0 17 17 17 K} 26 1 83
Lipa 0 21 21 7 29 36 7 79
Tarlao 5 41 46 0 35 10 9 54
Cabanatuan 16 k)1 47 7 3o 10 6 53
San Pernando 17 4 2] 3 7 62 17 79
Flanning Criteria

The following criteria were used as guideliner for the feasibility atudisess

l. Regional Approach: Planning of facilities war made on a regional basis,
taking into account the short-term district boundaries and the logical
long«ierm service areas beyond present district or political boundaries.

2s Souroce of Water: Croundwater and surfade water were given equal emphasis
as potential sources of water.

3. Self-Sufficiency: The recommended rlan was based on a system which would
provide the highest quality of water service within the "ability~to-pay"
of the customera.

4. Conesecvation: Selection of alternative plans considered water, power,
chemicals, and foreign exchange as a valuable resource which mst be
oonserved to the best extent possible.

5+ Stage Development: The lang-range implementation program for sourcs,
transmission and treatment facilities was based on several construotion
uages/phasea to satisfy projected requirements for a specific design

years
St Phuge Implementation/Construction Period Target Design Year
Early Action 1976~78
Stage I 1977=90 1990
Fhase I-d 1977-82 1986
Fhase I-B 1982-86
Phase I-C 198690 .
Stage II 19902000 2000
Fhas. IX-d 195095

Physe II-3 19952000
- '3 -



6. Alternative Plan Screening and Selectiont From an array of identi-
fied plan alternatives, an interim plan was selected on the basis
of least (present worth) oost and other non-economic parameters. The
selected (interim) plan was tested for economic/financial feasibility.

T« 8Skilled Manpower Shortage: The recommended Plan recognizes, in the
short term, the apparent shortsge in akilled, technical and managerial
expertise. PEmphasis was given on the need for district personnel traine
ing and oertification.

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

Design Criteria

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

Commercial and institutional water demands were estimaied as a percentage of
the domestic demand. Where no reliable records were available, a unit demand of
tive cun/day/ha (gross) was vsed.

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

Maximum daily and maximum hourly demands were estimated from field data and
available records. On the basis of an evaluation of variationa in water use ob-
served in one of the study areas, the Tollowing ratios were adopted for this study:

Relationship of FPlow Ratio
Yaxioum Daily to Average Daily Demand 1,2031.00
Naximum Hourly to Average Daily Demand 1.5031.,00 = 1.75:1.,00

A review of the available records and oonsumption patterns indicatea that
the preaent unaccourted-for-water is high, amounting to 50-80 per cent or more of
the water productica. Fer preliminary design purposen, it has been assumed that
unaccounted-for-water would be reduced gradually as positive improvoments ai¢ adde
ed to the water system. By the year 2000, unaccounted=for-water would be about 20
per oent or even less,

Cost and Economic Criteria

The opportunity cost of capital or diascount rate used in this feasibility
. study is 12 per cent. The discount rate wa3 utilized for economic screening of
the technically viable alternativea,

Projections indicate a genaral priocs esocalation rate of 10-12 per oent for


http:1.50:1.00
http:1.20:1.00
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TARLE 2
AVERAGE DATLY MATER

IBUND LMD SUPPLY REQUIREXENT (oumd)

24,700
tiso)
£,200 i

Mg:;.v of Vatar Ossmis Daet Btuan Zeaboangs Oeu
. 2980 1320 2000 2980 1990 2000 1980 1990 2000 1980 1990 2900 1908 4990 e
Damestiq 3,230 7,050 13,90 5,760 12,640 25,500 4,000 11,080 22,800 8,800 16,600 27,600 68,200 94,000 168,000
eu-_-mvmunuumu 350+ 850¢ 1,700 S50 ,520- 3,060% 40 1,100 2,300 2,200 2,600 3,000 6,800 9,00 17,000
100 560 2,100 500 1,100 2,000 3,600 7,600 12,000
Aomtod-ra\-vner 15,600 450 14,160 28,5 200 11,500 20,300 32,600 ,600 102,600 000
(Squivalent,1pod) (134) i) hs«s) ( Zus 1168) (135) (133) 1179) (158> (63) lm)  hamy “hey)  laem)
w.dntoo-hter 3,?00 6,0 700 8,700 8,205 23,700 T y000 0000
(Squivalent,1pod) &) 'l Ve 9) G ls e Y% o T4io8) (10) (a5) " (13) " "(61) (1}
Grand Total 11,300 13,500 10,800° 20,200 35,700 6,450 16,500 34,00 15,200 29,000 42,800 112,300 148,000 246,000
Cabanatuan la Unien lucena Lipa Tarlac
. A98S 1300 2000 1985 1990 2000 1983 1920 2000 1985 1990 2000 1985 190 200
Damestio ‘ -300 13,200 22,600 4,260 8,000 19,600 9,800 15,400 26,900 3,900 7,200 12,0 8,300 12,300 21,200
Commwrolal/Institution.: 31,7008 2,400% 3,600 900 1,320 2,400 1,50 2,000 2,700 S00*  1,100* 2,000 1,700% 2,200¢  3,4008
Industrisl 850 950 1,400 650 1,000 1,700
poadlonrs! ' 60 26 5,620 1 1 400 31,300 2’72-33 10'8123 1e1$ s 10,000 14,500
Acogumted~for-Wat 11,200 15 26,200 20 10,270 400 1,950 ¥
(Bpuivalent, 1p0d) hso ts53 * tisoy “hiss)  ties) lies) | lige) - lie l186) tz0e) ( Ue “ton lies)
Taaccounted~for-Hater 3,700 Ao 6, 1,93% 2,83 5,900 5,150 5,000 7T, 1,500 24 3 oo . 100 3
tl-uvuut. 1pod) (53) 7))  (45)  (62) (1) {48) (11)  (e1)  (26) (48) (47) ( (53) (€7) (43)
¢300 20, )2, 74750 13,100 29,300 17,100 23,400 39,100 T.150 12,500 20.‘50 13,00 18,600 30,900

-x-a-nrux_m is includsd.



the pericd 1976 through 1980; 8~10 per cent for the period 1981-85; and 6-8 per
ot for the period 1986+90. : )

Por the purposes of cost estimating, a construction cost index (CCI) for
water supply projects has been developed, with 1965 as the base year (CCI=100)e
Unit costs for the water supply feasibility studies have been projected to July
1976 price levels (CCI»384)s Construotion cat curves have been developed for
in-place ccsts of pipelines, deep wells, wr.ter treatmont plants, pump ataitions,
and storage reservoirs and used for estimrting the relative cesi magnitudes of
alternntive water supply plans.

Ability-to-Pay Issue

Presidential Deoree No. 198 stipulates that water disirict must be finane
oially self-gufficient, In the past, most water systems have not been able %o
genorate sufficient revenues to cover even just the operation and maintenance
expenses due to various factors including poor pricing schemes, defective col-
leotion system and inadequate consumer promotion. The major reason that has been
pointed out, however, ia 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.

Jince water distiricts are not expected to be extended government subsidy,
this has significantly 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 informul survey was conducted among Water District Ceneral
Managers to help gather data needed for the "ability~to-pay" studies. Question-
nairea were distributed to 15 water districts covering provinoial areas that dif-
fored in size, location and economic oonditions,

The answers given by the geaneral manngers of the 15 water districts are sum—
marized as followa:

1) Though 10 of the water districts were revenuewproducing prior to the
change in management of thes water district, 13 imposed increased water
rates upon takeover.

2) Water consumers generally accepted the increaee after some exnlanaiions
Justifying it. Only five received formal complaints about the increased
rates while eight received formal complaints about the poor quality of
water supply.

3) ‘fen had difficulty in the collection of water bills primarily due to
dissatisfaction of consumurs to the water servics.

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



A forwmal survey was conducted in April and May, 1975 in the City of Lipa
and the Municiyality of Tanauan. Theso pilot areas wore selected because
(a) they are st present experiencing water supply problems, (b) the income le-
vel of their families is similar to that of the national inoowe figure, and
(o) they are near Manils, oaly about two hours away ty buse

The Jurvey covered 556 families, classified into four income groups. Ap-
proximately 28 per cent oane from the law-inoome class (below P220/manth); 55
per oent from the middle inoome ?221-?750/nonth)1 12 per oent from the upper
mniddle inoome (n51-fl.500/nmth { and five per oent from the high-income group
(above ?1,500).

The table below presents the highlights and pertinsnt findings of he survey:

ESTIMATED ABILITY-TO-~PAY BY INCONB UROUPING

' Weighted Average

Income Group L P220  P221-T50 P751-1500 > 21500
£ Diatritution 20% 5 12% 5%

Probable "Abilityw .
to-Pay" on Basis P13.50 P24.50 #3700 P67.50  P25.00/mo
of Improved Servioe

Estimated Yonthly

Average Income P220 P60 | P10 $2,700  P6C0/household
"Ability-to-Pay"

Divided by

Average Income 6.1%  3.1% 3.7% 2.5% 3.7%

The foregoing table indicates that the low-income group may be able to pay
a maxigum of P13.50 a month for water (about 6.1 per cent of their average income)e
In the extreme end, the high-income group may be able to pay a maximum of P67.50
a month for water tonly 2.5 par cent of thoir average income). This disparity
in the percentage of inoome allocated to water by the two income groups may well
be the best argument for a socialized price atructurs.

The probable maximum "ability-to=-pay" of the average household im the pilot ares
is about P£25.00 per month.*® :

Alternative Studies

Several alternatives on water scurces, source development, water treatment,
trancaisaion and distribution of treated water were identified for each of the ten
provincial urban areas., These zlternatives were evaluated and screened, using
eocnonic and non-ecoiomic techniques.

Alternative analysis of the water uouroo(l) for the long-range program is
primarily based on the least present worth cost alternative, tempered bty none
econonic parameters such as socio-political, environmental and other considerations.

#This rigure inoludes appropriate allowanoes for the respondents! under-
stating their income or unwillingness to pay and tho incresse in saount they are
willing to pay as a result of improved servioes.
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The wter quality tests pwrforued on samples takem from spring and well
sourees iadieate, ia gouersl, that wost of the physical and chemical gmuality
parereters «r¢ withiz "permissidle” send/cr /ercessive” limite se dofined v
the Philippine Drinking Weter 3tandards.

Por groundwater and spring ecurcee, disinfection will be the only treatment
needed, Disiufeotion snsares safeiy of the wmter delivaired 0 ths oonsumers.
Variouws disinfecting chesicals (chlorine, fodine, 2romine, oxidising agests) and
processes {(ozcnation, ultra—viclet radiation) were exemined in this study. CRlorie
mation, which ie a universal dieinfecting prooess for munioipal wvater supplies,
bas & long history of successeful sppliocation, and has been deternined to be the
sout practicalle disinfeotion process. In three cases {Vhere surface water is
the primiry ecurce) complete treaimsnt is recommended. The treatment prooses
oonaiast of chemical flooculation, coagulation, ssdimentation, multi-asedia repid
eand riltration &nd ohlorinaiiom,.

¥ajor distritution alternatives for the sress are conosrned with pressure
sones, feeder mains, storage facilities and internal distribution network (ser-
vioce mains),

Important considerations with reepect to distribution storage are loocaxion,
slevation, and staging of required volume, The alternative for feeder majins
ipoludes the location or routvs, eixes, spsoing in the network, and construotion
staging. The slignments for future feeder mains have been chossn elong existing
and planned road and etreet righte~of-way., As much as possible, the fecder wmains
have »een lcoped to avoid dead-eid service areas, minimise the number of cus-
tomers affected by lino abut-off, and provide adequate pressure during maxiems
desand periods ac the water can be aupplied from more than one direotion, Twow
bundred ms has bean tak.n as the minirum diemeter of feeder mains and 1,000 m
ag the saximum spacinge The tining of comstruotion of the feeder mains took into
account the stiainable level of growth im the dictribution systim, with priority
given t0 areas having higher demsitics of potential customers.

Altsrnative atudies on the invernal meiwork systemss oonsidered servios both
with and without fire protection. Other oonsiderations inoluded minimum pressures
in the systen, winimum pipe sises, valve location and spacing, and type, location,
and spaoing of fire hydrants.

Alternatives available to counteraot future (and presant) water shorteges
include: (1) reuse of wantewater, (2) desalting, (3) precipitation augmentation,
(4) land ssncgement, and (§) dusl plumbing wystems., Exocept for land management,
the above altsrpatives would have little or no applioability in the strdy area
in the lmmediave future in view of ooconomio and oiher faotrrs unique to the
study arsa,

De o
The recommended plans for the ten provineial urban areas includes

(2) Maxiwom use of existing faoilities.

(v) Interin improvements that say be izplemenied Ly the disiriot {witd
or without LWUA finaroing).

(o) Reinforcement and axpansion of the transmission-and distribution facie
lities, inoluding pipelines, valves, preasure oontrol chambers,
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chlerinstion staiions and storege tanke {with LuvA financing)e

{4} Bepesstos of taternal diviritution piping, and inetallation of
v metered service connections (with LWUA rinamoing ),

For the long-rangs plan (to year 2000), the prinoipsl water sources will

bor
Principal Wuter Fo. of Nage of Uity of
Soures Citieg Drbap Ares

Sorings 3 Osamis, Tmot, lucena

Groundwater Wellp 5 Butuan, Lips, Tarlao,
Cabanatuan, Sam
Fernmando

Surface Nater 2 Zanboangs, Cetm

The long-range plan hag been divided into five constructior stages with
the following summarised data (ese Table s

Total/iverage for Ten Urban Arean

Total Project Costs (P x 106) 2,282.1
Project Costs for Phase I-d (P x 106) 806.3
Total Served Population (Year 2000), millions 2,222
Total Served Population (1986), milliona 1,000
Average Cost per Year 2000 Resident, Pewcs 1,026,9
dverage Cost per Year 1986 Resident, Pesos 805.7

The per capita project costs of upgrading the existing systems to brovide
at leaat 1986 nexds rangs from P334 to $1,045. Haped on the agsumption that tha
wator disiriot has to be financially self~gufficient, water rates for the initial
three=year periocd (1978-80) would be P0.75 - P1.60/cum. With sogial pricing the
regulting water rates oorrespond to about three to five per cent cf the income of
the low=inoome groups; and about 2% to 5} per cent of thai of the average-income
groups without social pricing (asee Table 5;.

General details of the reccamended plan(s) ars ghown ix Appendix II,

Prior to the implementstion of the Phase I-A Program, a list of early aotion
works has been drafted for each urban= ared, The early aotion program inoludous
eagily implementable steps in planning and admiristration; land acquigition and
data oollection; and operational improvements, Of importance are:

© strengthaning the legal baais for development of water sources)

°o initiating improvements to ¢ manigenent, engineering and maintenanoe
prooedures;

o land and right-of-way acquisition for proposed improvementsy
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o routine oolicotion of hydrologic and metecrological dateg
o oonversion of all® service connections to metered ssrvices;
@ 1lsakage aurvey and appropriate repairs ‘o pipelines and valves; and
© aoquisition _i selected office and system equipment.
o0 cleaning and lining encrusted pipesj
o provieion of dlainfection facilities (chlorination);
o 1installation of water analyeis and testing facilities.
Bonofits of the Water Sunply Protect

The sstablishment of a water supply system in a commnity will necessarily
bring about health benefits to ths population, Undoubtedly, the provision of
safe, potadble water to the population is a prerequisite for the maintenanos of
minimum health standards. These health benefits are ordinarily manifested in
the followings

1. A significant reduction in the incidence of waterborns diseases such
as cholers, dysontery, gastro-enteritis, and typhoid/paretyphoid.
48 8 result, there will be a decrease in the amount of time lost by
income sarners who are afflicted with such diseases.

2+ A subsequent reduction in premature deaths due to the lower incidence
of watecborne diseases,

3. A corresponding reduction in medical expenses due to lower inoidence
of waterborne disenses,

The water suprly project will generate other benefits as shown in Table 4o
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 ares

l. incroase in land values

2. personal satisfaction

3¢ reduction in fire damages

4. roduction in fire insurance costs

Environmental Statement

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

*Foonomic analysis shows a 'bonerit/cost ratio whicl justifies total mater—
ing of servioce conneotions.
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3

4.

.5.

6.

1.

9o

10,

1.

Loeetheaia
Vater Adequagy

Water Quality

Persomal Bygieme of
Served Populatiom

Personal Satisfao-
tioa

Esploywment Denefits

Pire Protection and
Pire lnsuranos

Water~Using Indus-
tries in Area

Local Touriem

Development of Areas
Adjacent to Core City
Area into Bousing
Suddivisione

Wastage of Water - a
Valuable Natural
Resocuroe

Land Valusp

LB ¢

Siiheui® Prejegt
will eemtinus to Yooome
is shert supplys servies

vill o intermittent ami
uarelisblo,

will oomtinue %o provide
unsafe water and water-
borms disesses will con~
timously be & threat.

becauss of ourremt water
shortage, psrsanal olean-
liness 38 expected to
range from marginal to
lacking.

vwill be minimal; signify-
cant time spsnt in fetch-
ing wuter,

00 improvement,

B0 improvement; area vule
nerable to sxrtensive fire
danage because of water
shortagey no reducticn in
insurazoe becanse the le-
vel of fire rigks will re-
main essentially the same.

no inducement to indns-
tries which use water as
& primary or sscondary in-
put to locate in the area.
non-availability of pipea
potable water and poor
sanitation facilities will
be a deterrent to lo:al
4ovrimm.

o impetus to the develop-
mont of areas adjacent to
core city since not much
esoconomic aotivity can
occur without adsquate
water supply.

wasteful consuwption of
water will oontinue be-
cause of the ubacence of
safeguards to check its
udée.

warket value of land will
resain at prezent levels
exospt for effect of in-
flation,

-u-

2N Projest
osupply will 2 adeguate at
oontimens pressure,

supply will e safe, wholo-
some and healthfwl,

will cohanos persensi hygiens
and overull appsaranoce and
vleanlinees ¢f ths population,

Teleasen time for other pro-
duotive activities; provides
"zodernization™ berafits;
enhances self-reliance.

will provide short and long-
term enplotment benefits.

will improve the fire-fight-
ing capabilities of the area;
reduction in fire insuranos
vost since availability cf wa-
ter with sdequate pressare
will reduce fire riasks.

water-using industries will
be eacouraged to expand faci~
lities, or relrcate in the
area,

availebility of water, &f
acoompanied by sanjtation
progran, will help boost
local tourisn,

will belp apur the development
of areas edjacent to core city
into housing eubdiviaions
because water supply svail~
ability somehow enhanoes
standard of living,

undertaking of metering prog-
ras and adoption of new
realistic wvater rates will
definitely mininise water
U"‘“‘o.

will increacs land values Yy
at lqast 20 per cent since
wate wuin‘oxgty ie : major
oconnideration narke
values of lamd,



nery] curtomer meterc and fire hydrante; and a network of pipelines sleag
streets, roeds, highvays and other rights—of-say (generally following setwal
routes of tranaport) specifically aoquired for these purposea. Bach

of the projeet; as it is oconstructed, will have a looal envircamental offevh

in terws of land use, construction activities, and fina) sestheticas In the
sense of & trestmert plant's use of chemicals snd power, and in the use of pewer
for pumping water, thare will be the wider environmentsl effect of depleting
natural resoarocese

Probable adverse enviranmental effeote consist ofs woil erosion amd volse
during oonsiruction aesthetics; increase in wastewstery anA increase in migre~
tion 1o urban aresé. On the other hand, tsnefits from public health enhanosmen
and other factors will be derived from the project, .

The probable environmental effects are tabulsted as follows:

Probatle Environmental Effects

Jtenm Term Poaitive Negative Soluticp

8011 Erosicn Short v Tight construotion

’ specifications
Dust Bhort v "
Noise -~ construoction Short v @
Noise - operational Long v Proper dssign
Aesthetios Long v "
Increase in Wastewater Unavoidable Solve sewsge prodles
Impoundment J\/ Careful design

Long
Lorg Y
Migration u:‘? v Careful plwnning
Short -

Reaouroce Use Unavr.idable

The evalustion of the short-and long-term effects, both beneficial and
adverse, indiocate that:

1. Careful design and construction will minimize environmental disturbanoes
while these will also create assthetic and culturally pleasing condi-
tions under which man can develop his most desirable potentialities,

2, Thes recommended plan will enhance public hsalth, improve the quality
of life in the commnity, and guide its long-term growth and producti-
vity,

3. The peso costs and the short~term adverse effects are offset by the
long~term benefits, When compared to the general benefits, particular-
1y those of the health aspects and gocial uplift, the amount of upsst
is relatively minor.

4+ The commitment of resources is small compared with the anticipated bene-
fits. Resource use is neoeesary in the construction and operation of
& water supply system, tut the cverall benefits show the overwhelming
advantage of carrying on with the project.

Sewer al Conoe

With the exoceptiocn of the core oity area of Zamboanga, none of the ten
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wrban areas have ocentral sanitary sewage (wustewnter) collectior and

systems. Ounerally, septic tanke are used iv the larger houses and establishe
sente. The effluents from the septic tanks are riped to leaching pits, or
overflow inte the nearest drainage 2itches. The lstter practices resclts o
grossly polluted open drains and gives rise to oflenunive and unassthetio oondi-
tions, particularly during the dry season.

As the water supply prodlesm is reeolved, wastewater quantities wil) in=-
creasi. Cansequently, related pudblio health and assthetio problems wiil also
increass. The sdditional volumes of wostesater that improved waterworks wil}
gonerate are anticipated to bs disposed of through the same means being used
throughout the Philippines, i.e,, septic tanke, oesapocle, and througk surface
draine in aitches or gutters. In terms of being a burden tou the exiating surface
drainage facilities, or causing flooding, wastewater is inasignificant by omparie
son with run-off from even a minor rajnstorm, slthough minor revisions to mue
face drainage facilities may be nsceasary to prevent uneightly or undesiradle
acoumlations,

There are no current provisions for wastewater collection, treatment or
disposal on a nationwide basis, While knowledgeable officiale recognise this
problem must be addressed in the future, there are no formal plans to mest the
requirement at preaent, Ir left unattended and unresolved, unsatisfactory dise
posal of wastewater could present an additional hazard to public healilh, and
could conceivably produce an adverse visual effect on the onvironment, The
potadble water sysiem will not be in danger of contamination from the westewater
8ince, assuming proper installaticn and operation of the new improved diatrilue
tion systema, the water supply will be under sufficient conatant pressure to pre=
vent infiltration, 1In fact, the incidence of -1aterborne diseases s¢hould dscline
since many present water systems are subject to contamination by infiltration
owing to occasional negative pressures on dietribution systems,

In the Philippines, wastewater has not been gliven the significanos or
priority it enjoys in more developed countries. In the contemplation and order
of priorities, local decision makers consider basic water supply and distritation
to be far more important than sewage disposal and at thie point are simply un=
willing to consider investing an equal amount, and possibly more, of capital funds
in sewerage as in waterworks improvemente. In the highly urbanized coastal areas®
such as Manila, Cebu and Zamboanga, the order of priority appears to bs water
supply, drai.nage/flood control and then wastewater disposal.

Therefore, as soon as the firsi-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 protlem,

. Y—

*In the rhilippines, 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 milliom
in population). Practical.y all other liquid wastewater is transported to natural
drainage systems through open ditches, gutters, canals, etc, Yet there is no
evidenoe of intolerable or unacceptable public health conditions as a rosult,
Zamboanga has a system which was built in 1913 and has had ne significant inprove-
ments sinoe then. It serves about 20 per cent of the core oity area.



T™he initial effort should de directed in dsveloping a omprehensive
sewerage/drainage feasibility study. This study must address the iseue of
whether a combined or a separate system should be provided.

In the meantime, an irventory of oxisting facilities and colleoction of
pertinent data and information should be conducted in preparation for the
sswerage/drainage feanibility study, These activities will inoludse a house-
to=house survey of wastewater and toilet facilities and compilation of availe
able and as-built drawings of the storm drains and canals.

Monitoring of Watey Cugplity and Flows

To provide accurate and reliable data for operation and planning/detailed
design of future facilities, it is imperative that water quality and flow of the
proposed water souroes such as eprings be monitored. Flow data from the springe
nay be taken monthly, exoept during the dry months when flow data should be done
ob a bi-weekly basis. Monitoring activities should e coordinated and the weter
district or its consultants should update and review the monitoring program as the
goals and the needs of the study ares change.

Updating the Water Supply Master Plan

After the water supply master plan has been adopted and initially imple=
mented, it will be neoeseary to undertake a program for continuocusly updating
and keeping the plan current. Plan updating should take place at least once
every five ysars, or sooner if significant changes occurs. Updating is required
to assess the effeoctiveness of the current plan, the benefite gained, the actual
costs, the problems encountered, and to provide overall review, refinement, and
direction for the future.

Eccnomic/Financial Feasibility

The recommended improvements of the water supply system will bring about
numerous economic benefits to the study area, Economic feasidility studies
show that the benefits exceed the economic costs associated with the dewvvlopment
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 monstary terms wlile non=quantifiable benefits are intangible
but real, and are extremely difficult to express in monetary terms, Signifiocant
non-quantifiable benefite are improved standard of living and economic linkages,

The economic cost of the proposed water supply system is the sum of sll
expenditured required to realige project objectives and benefits. Costs include
(Secapital expenditure oosts, (Zg annual costse

One method of determining the economic feasibility of a water supply pro-
ject is by comparing the present value of the benefits 1ikaly to be derived and
the present value of the costs. The results can be expressed as a ratio called
the benefit—cost ratio. The project is considered feasible if the ratio is egqual
to ur greater than one to one, Another method utilizee the intermal eocuomio
rate of return (IERR), The IERRis the discount rate at which the present valus
of the benefit stram squals the present value of the cost stream., If the cal=
culatea JERRexceeis the adopted or national discount rate (12 per cent in this
particular study), then the project is considered economicals Both methods

-17 -



were used in the economic amalysis,

The financial feasibility anslyses wade for the study establish a detafl~
04 set of guidelines that the water disirict Banagoment may use in making erueial
decieions during the initial years. A plan was developed to indicete the nan-
Ber and the time funids would te used %o operate and maintain the xystem
implement the program) estsblish reserve fundsgand retire the indebtednese, Vater
rates have been developed on the basis that ihe system will be financially selfe
supporting., These water rates appear to be within the "ability-to-pay” of the
average honseholdor in the distriut (see Table 5)

Punds from revenues derived from the operations of the water district can
be devoted to financing developmental costs to the extent that the Ireavemues
exoeed annual cash requiremente for all purposes. Minds may be borrowed hy the
water district for developments From the dietrict's point of view, LWUA ie the
primary, if not the only, realistio sourcs of fundse, LWUA borrows both loocal
and foreign currencies at varying terms and lends them to water district.

Punds required to cover development costs have been dsternined in the
financial study. Also included in the financial analyses are (1) water dis-
trict assets and depreciation forecasts, (2) annual deprcciation expenses,

3) revolving fund for service connectione, (4) debt service requirements,

5) revenue unit forecasts, (6) water rates determination, (7) revenue fore~
casts, (8) feasibility of charges, (9; external borrowing required, (10) prow
Jjections of financial statements, (11) cash flow statements, and (12) other
financial statements,
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TABIE §
FINANCTAL ANALYSIS
n 1
Misamis Dast Butuan Zamboanga Cobu lucena Lipa Iarle Cabacatuwen Umism .3
rA“l‘ HWater Rate 1.00 1.10 1.&) 1.20 1-60 0.80 1.00 1.00 O.B ’.2’
(*/cum) .
Monthly Ci?t/Average
(?/mo.)
2
""";;“’;“3‘ of In°°‘“‘"/3.40 3.80  5.50 4.10 5.50 2,70  3.40  3.40 2,57 4.28 37
\
ﬁ'mcialized: 0-15 cum Q.75 0.80 0.80 0.80 0.80 Ce0  0.75 0.75 0.50 0.80
Water !16—30 L4 1.35 1.50 2.75 1.65 2.75 l.10 1.35 1035 1.10 1’5
Rate 23140 " e 2030 4.60 3.50 4460 1.50 lo” 1-” 1.70 3.10
(P/cum) sAbove 40  2.55 2.95 6.35 4.50 635 1.30 2,%% 2455 2,30 470
cum -
Honthly Cost/ :
Below Ave 12.60 13,50 14475 13.65 14475 10.10 12.60 12,60 8,60 13.05 13.%
Household
(#/mo)
Percon of
In 4,2 435 4.9 4.6 4.9 34 42 4.2 239 46 43
(%)
V

Based on water uss 24 cum/mo.

2/Based on average income P700/mo (1976 levels).

yknd on water use 16 cum/mo.
¥, Based on household incame P300/mo (1976 lewels).



APPRIDIX X

1L STUDIFS POR 100

The study found that 65 of these wvater systems were suitable as capital
assistance projeots for "oomplete” watsr supply improvements and that an additior
al 16 were suitable as projects for “partiai" improvement, Data on these water
Systema are summarized below:

Canp]etoy Pu'tial?/
Frojects Projects
Number of Systems 65 16
Construction Coaté/ of
Improvencuts, Pesos ¥ 273,635,000 P 79,304,000
Foreign Exchange Companent ,
Dollars $ 9]948,@ $ 3,9’9.@
Estimated Total Population )
Served by 1983 1,540,000 415,000
Average Population Served 30,000_ 26,000
Average Construction Cost
Per Project, Pesos P 4,210,000 P 4,956,000
Average Foreign Exchange,
Dollars $ 153,000 $ 249,000
Average Conatmctiorﬁ/ Cost
Per 1983 Resident, Pesos 4 141 4 191

The survey found that 65 water systems, projected to be serving almost
two million people by 1983, can be raized %o the desired standard at an
estimated cost of P273,635,000. Sixteen additional water systems Project.
ed to be serving 415,000 people by 1983 can be materially improved at an

ynefined as those that are "feapible" from the technical and economio
criteria and are recommended for capital assistance immadiately,

Q/Part:lally feasible based on certain criteria, Capital assistanoe
may be provided on a selective basis,.

§/ Does not inoluds other costs such as land purchase, engineering ser-

vices, legal and administrative costs, interest during construction
and contingencies,

yNot "projeot" cost,



estimated ocost of P79,304,000,

The atudy further found that 48 of the 110 water systems require
special technical studies. Most of these required studies relate to
groundwater investigations. FPifteen of them were for water systems inoludad
anong the 65 aystems recommended as capita) assistanocs projects, and five
were for eyvtems among the "partial™ capital assistance projects.

Nseaded improvements which cost relatively little tut would make a
relatively big difference in the water supplied were classified as smergenoy
vworks. The survey found such emergency works advisable in 58 water syse
tems, Mot such works are in the category of broken pumps, or enginss whiuck
€o out of order frequently, or leaking transmission lines, eto.

Twenty-nine waterworks wsre considered not suitable for capital ssesis—
tance based on availadle informztion.® Only in about half a dozen af the
110 systcme 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 dar, or mch of the town area is not sarvsd,
or the available water is unevenly distributed, or there just is not encughe
Forty-three systems were clatcsed as having low pressures throughout the Ty~
tem {"low pressure® will not reach the second floor), 49 were classed an
having low pressure in part of the sysiem and good pressure in part, and
only 13 were classed as having good pressure throughout. Forty-eight were
classed a5 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
gituation look better than it is. In half a dozen instances the 24-hour
supply occure because a very inadequate spring or highland source feeds the
system 24 hours a day, so that there is not enough water although there ie
some water throughout the day. .

Other cities appear to have adequate water or even excessive water, for
each authorized connection., Here also, the figures are often minleadinge.
In a nurber of towms, 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 loas or
imprcper use or bothe

In the opinion of the surveyors, two findings do indicate the true
eituation. (ne 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 case,
The other is that only 25 per cent of the households in the water service
area have connections to the pipe system.

# For purposes of this study, a project is not suitable for capital assis~
tance if (a) the source of required additional water was not apparent
and/or (b) if the construction cost of initial (1983) requirements
substantially exceedsP200/capitae
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e quality of thr water supplied dafinitely needs improvemsnt in
& mumber of towns., At least four have mddy water in the pipes after s
rain, Thirtesn sources in use are rather saline,

Data on bacterioclogical quality are soarce, btut it appesars that
the grest majority of the supplies cannot meet the bacteriologiocal stan-
dards presoribed by the Philippine Government, Unfortunately the bacterioe
logical teuts mads do not distinguish between a rea) hasard which may ocause
an epidemic of typhoid fever or cholera and some incidental dust-borns
contamingtion unlikely to have public health significanos. Public health
officers Jmow that many water systems regularly fail the bacteriological
tests, They also know that public health will be improved if more people
drink piped water. Forty-four water systems made some offort to disinfeot
the water at source by chlorinating, In four instanoces the chlarination
was judged to be somewhat effective most of the time, In the other forty
water systems, chlorination was Judged to be generally ineffeotive,

I-3



REQOYENDED PLAN

Soyros

The 1mg-term supply of the Ozamie~Clarin service area of the
HOWD will be derived from the present Talibaksan and Cocok Spring
scuroes, and from the Regina, Bitoon and Lowsr Dalingap Springs.

The Cocokt, Regina and Bitoon Springs will bs developed during
the first construciion prass (1977-82). Certain improvemente to
the Talibaksan Spring facilities will also be made during this
phase. These scuroces will provide a minimm combined yield of ap~
proximately 10,400 cumd which is adequaie to meet the projected
demand of the water district until 1986, Subsequent souroce develop=
ment, which must be completed by 1686, will tep the Lower Dalingap
Spring to provide additicnal capacity to mest the water demand at
least until the year 2000,

Transmission

Tranemission lines for the leng~term improvement plan will
total 47 ko ranging in size from 100 mm to 350 mm. Thess will
connect the spring sourocea, storage tanks, and the distribution
systems of Ozam.2 and Clarin. During the first construotion 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 is disinfeotion by chlorinstion and it is recommended
that this be constructed in the sarly sotion program. Chlorina=
tion facilities will be installed at two points, one to serve ihe
Cocok and Regina Springs and the other to treat the flow from the
Talibaksan, Bitoon and Lower Dalingep Springs,

Storage

Three storage tanks will be provided in three conetrunotion
phases, The firat tank will be a 1,900 cum ground storsge tank to
be built during the first construction phases The tank will be
constructed in Barrio Sogatic at a ground elavation of about &7
meters., It will receive the flow from the Talibaksan and Bitoon
Springs and will serve both Ozamiz City and Clarin., Ths second %rxnk
will be a 700 cum ground storage facility on the Ozamis City diatei-
tution system. This tank, to be built in Barrio Xalabayan at a ground
elevation of 63 m, will provide additional apply during peak Jemand
periods and will help maintain uniform pressurea in the fringe areas
of the distribution system near Ozamiz City.
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Mthulnnku.SOOunnt-‘otnk. It will % looated ot the
#ite of the first etorage tank in Barrio Segatio, unless futwre denend oo~
ditions indicete that it would de preferable to tuild it st anotder site
in Osamis or Clarin.

Ristripution

A total of 41 km of dist: ibuticn mains ranging in sise from 150 wm te
200 se will be constructed in the long~term plan. About 5,2 km of 150
and 200 me pipes end 18 valves will be installed turing the first construe-
tion phase. Of the total pine length for the first phase, 1.2 ku of 150 am
pipes will be installed in Clarin and the reat in Ozanis City. The dietri-
bation sysiems of Clarin and Ozamis City will be oonnected during the seoond
constragtion phase by a € kn long, 150 mm line along the Natiocoal Rosd,
Some dfetribution mains to reinfarce sarlier mains will be installed during
later construotisn phases,

Inja:x_xﬂ Netugﬂ

Internal network piping (sarvice mains) will be installed to reinfaroe
the existing dietribution systom and to extend the water service to new aress,
It is projected that by the year 2000, some 750 ha will be served bty the water
system, Of this mrea, 190 ha will be served directly from tranmissicn and
distribution mainz and 560 ha will be served from the internal natwork systea,

During the rirst construction pbaze, internal network piping will re=
inforece the network in 30 ha of the present service area and will include in-
stalling 17 fire hydrants ir the same area. An additional 100 ha will receive
internal network piping, 85 ha in and around the Ozanix City poblacion wad
15 ba in the Clarin poblacion. Some 849 k» of 100 mm pipes and 3.2 km of 150
oz pipes will be inmtalled,

Service Connection

The long-term construction Frogran for service connections involves a
total of 12,550 connections by the year 2000. Sce 1,500 new connactions and
replaocements for 200 existing commections are scheduled to be instaled during
the first constructien phase, Ketoring all mervioce connections is & goal of
the water diatriot,

Other Facilities

The existing offioces and facilitiews for the sdministraticn and operaticm
of the HOWD are housed in rented and overcrowdsd promisess In addition, the
ddetriot does not have facilities for the testing and repair of customsy water
meters, and for water eampling and analyses. To provide for the neocosaary fa~
o1lities/space, & new administration tuilding will be provided in the first
oonstruction phass. The water amalysis laboratory will be expauded in o
later construotion phase,



Sanital Goss Bumard’/

Construction Construotion Comstruotion Total Project Fareign Rechange
Stage/Pase  __ Peried  _Cowt (P) __m_.(ni'._c Scrponent  (U88)

Barly dction  1976-78 P 594,000 P 683,000 $ 44,000

I-4 1977-82 16,232,000 23,006,000 774,000
1-B 1982-86 4,785,000 6,522,000 180,000
i-L 1986~80 7,572,000 10,591,000 416,000
II-A 1984—9§/ 15,143,000 21,401,000 773,000
11-B 1992-2000 12,412,000 17,464,000 548,000
TOTAL P 56,738,000 r 79,667,000 $2,735,000
== -]

-V.lll corts ere based on July 1976 prices. Bassd on P7,00 to $1.,00,

y!)aoh oonetruction phass ip generally about 4 to 5 years. However, a
sajor exception to thim iz Stage TI whioh begine {n 1984 and ends in 1995
since the development of the Lower Dalingsp Spring must be implemented im
198485, Bacause this sdditional source will provide water supply to
satiefy demands in Ozomiz &nd Clarin until year 2000, the cost of the
d=vvlopment of this source has been inocluded in the Stage II progrem,.
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BECOVRNED PIAY
Sourge Developmext

Pature souroes of supply of the CNWD will be ths existing Dare
Boro, Magana and lugui Spring sources, which are planned to be improved
during the initial construcilon phass, and later on the Malubay, Banben,
Balane, Alinao, Vargas and Bungoay Springs. The existing Buro Boro,
Magana and lugui Springs, have an estimated combined capacity of 13,900
ound and will be adequate to meet the system water demands until 1“1 by
which year the Malubay Spring must be fully developsd. The Malutay Spring
will provide an additional capacity of about 6,300 cumd, therely inoreasing
total souroe capucity to spproximately 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 epproximately 30,000 ownd, which will
be sufficient until 1994. After 1994, the additional flow required until
1999~2000 will be obiained from the Alinao, Vargas and Bungcay Springs.
These springs will provide an additional capacity of 11,700 cumd bringing
total source capacity to 41,900 oumd,

Storage

Six siorage facilities are planned to be conetructed in the long-term
improvement program. Two tanke will be initially btuilt, one to serve the
Labo service area and the other to ssrve the othsr municipalities, The
Labo tank will be a 400-cum ground iank constructed betwsen Barrio Tulay na
Lupa and Labo, approximately 3 km from Labo and at a ground elevation of

«d1 m = 40 m, Water from the Boro Boro-Magana~lugui~Malubay systems will
diecharge into this facility before delivery to labo. The ssoond tank,
referred to as San Vioente Source Storage Tank No. 1, is a 1,100 cua sto-
rage tank to be tuilt about 2 km west of San Vicents, also et ground ele-
vation 37 m ~ 40 me This tank will also receive flow from the Baro Boro-
Magana~Lugui-Malubay epring supplies,

During inve third construction phase, a third souroce storage tank
(San Vicente Source Storage Tank No. 2) will be construated near Sea
Vioente, also at elevation 37 m to 40 me This third tank will have a capa~
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 looated
north of Labo. It will have a volums of 400 cum and a maxinmum water lewel
elevation of 40 meters. The other two tanks, to be tuilt in separate cous=
truction phases, will be located in Barrio Padaguit and will have maximum
water level elevations of 40 meterss The first tank will have an operatiom-
al volume of 1,800 cum; the seoand, 1,000 cum.
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¥ater Trestasmt

Disinfeotion by chlorination will b» the only treatment required
for the waier from the existing and proposed sources. Thres chlorinatien
stations will be established near the Labo Source Storage Tank and the
San Vicente Source Storage Tanks No. 1 and 2. XEach chlarination statiom
will be equipped with two chlorinaiors, ane unit serving as stand~hy,

Iransmission and Distribution ¥ajns

A total of 132,5 km of transmission and ddstridution mains ranging
in aize from 100 mm to 600 =m is required for the long-terw improvement
plan. During the first conetruotion phase, ebout 32 km of ripeline ranging
in ddameter from 200 mm to 500 wa will be installed, About 9.4 km of this
total pipe length will be 200 mn to 350 mmn transmission lines from the
proposed epring sources to the source storsge tanks.

Internal Netwopk

Internal network piping will be inetalled to reinforoce existing
dietribution systems and to extend water servioce to new areas. It is pro-
Jected that by the year 2000, some 1,580 ha will be served by the water
-dietrict. Two-bundred forty (240) ha of this ares will be served directly
from treansmiseion and distribution maine and 1,340 ha will be served Y4y
the internal network systems,

During the first construction phase, the existing internal network
in 80 ha of the Daet service area will be reinforoed and provided with
fire protection sservice. The internal networks in the other municipalities
do not require immediate reinforcement. Also, water service will be ez~
tended to 160 ha in Daet and Mercedes. Appraximately 100 ha in the fringe
area of Daet and 60 ha in Mercedes will bs served. The area in Mercedes
will also be provided with fire protectien.

The long-term construction program involves a total of 28,000
servios connections bty the yoar 2000. It ie estimated that the district
will heve 4,000 connections by 1978. Some 2,400 new connections are
planned to be installed during the pariod 1978-82, bringing the total
nunber of servioces to 6,400 Yy the end of this constructicn period,

Capital Cost Summary*

Construction Comstruction Construction Total Project Poreign Exchange
Stage/Phase Period Cost (?) Cost_(?) Component (US$)

Early Action
Works 1976-78 P 1,426,000 P 1,640,000 $ 161,300
I-4 1977-82 31,446,000 48,574,000 2,284,600
1-B 1982-86 15,432,000 23,840,000 685,600
1-C 1985~50 28,343,000 41,055,000 1,691,300
114 1990-95 39,691,000 58,333,000 2,389,800
11-3 1995-2000 12,430,000 19,221,000 579,500
TOPALS P128, ,'733,"‘000"‘ P152,663,000 ¥7,792,100

#A11 ocats are bdased on July 1976 prices.
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Sesree Dyveleipent

The long-term supply of the NOWD will bde derived froa the Jalambem aad
Nanange Rivers, During the first construction psriod, Balamban River will b
doveloped,

An 62-a high dam, located near Barrio lusaran, will be constructed te re=
gulate the Balamban River flows to an estimated potential safe yield «f 138,000
ound, which is expected to be adequate until 1953. Additional wupply to meet
projected year 2000 water demands vwill bs derived from the Manangs River whiaoh
i scheduled to b developed in the fourth construction pariod.

The selected dan site on the Malamban River appears to be suitadle for ocohs-
truction of either a rockfill or a comcrete dam., The project will alse include
upstresa snd downetream cofferdams, & diversion tunnel, a chute-iype spillway,
access roads, and raw water system consisting of a reinforced concrete intake
tower and transmission line to the Talamban Water Treatment Plant,

The Xananga River source development facilities will include a 96-m high
dam located 1.5 km north of Barrio Jaclupan to regulate the Mananga River flows
to provide an estimated potential safe yield of 83,400 cumd, Other faoilities
will be similar to those recommended for the Balamban River development.

Water Transmission L

Raw water transmiseion lines will deliver raw water from %he surface scuroces
to their respective treatment plants. A total of 29.1 km of transmicsion line
ranging in size from 600 to 2,500 mm will be needed.

The initial transmission line will coneist of a T.6 km long, 2,500-=m dia=
weter cancrete-~lined tunnsl and a 7.7-kn long, 1,000-mm diameter pipeline, How-
ever, the transmission pipeline will be adequate only until 1988, thus a 7.7-im
long, 600-mm dismeter pipeline and will be oconstructed during third construction
period to reinforos the line,

Por the Mananga River system, the raw water transmission line will consist
of a 6,1-km long, },000~am diameter pipeline,

Nater Treatment Plants

Complete treatment will be required for both the Balamban and Manangs River
waters. The proposed treatment plants are conventional-typs and will explay, as
a minimm, coagulation, flecculation, sedimentation, filtration and disinfection.

The treatment plant for the Balamban River supply will be located near Barrie

Talamban and will have an ultimate design plant capacity of 166,000 cumd, The
initial facilities for a 120,000-cumd capacity will be installed during the first
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osnatruction peried and will inoluds & chemical bmilding and ax adninistresive
building. These duilding facilities will be designed and construeted to bo
adequate for the full capsoity of the treatamt plant. Rrpensien will be ip-
plemented during the fowrth ocsnstructien perisd,

e treatment nlant and faocilities fer the Manangs River supply will b
sisilar in design ccnospt to thosi recommended for the Malmbes system. Design
capacity of the plant is 100,000 cumd. .

Irested VWater Tranemission Facilitiep

Treated water tranmission lines will canvey water from treatment piants
to the distribution system or storage facilities. A total of approzivately 85
km of tranmission maine ranging in site from 200 teo 1,400 sm will be needed
in the long-term improvement program. About 33 km of 250 to 1,400-ss pipes will
be inetalled during the first construction period. These facilities will inolude
the line from the Tslanban treatment plant to Cebu and the Tisa storage tank,
the line from the plant to Mandaue and lapu-lapu, and the line te Cousolaciou,
Liloan and Mandaue,.

Storage Facilities

Six new storage facilities with a total volume of 60,600 cum will be pre-
vided in four consiruction phases at tie two treatment plants and Tisa, Five
of these tanks will have operational ranges varying from three and seven matsrs
and overflow elevatiane at 70 meters. Injtially, a 20,000-cum ground atoruge
tank with a eeven-meter op.rational range will be located betwesn elevations 63~70
s at Tisa,

The sirth storage tank will be installed during the last construction perieds
This will have a capacity of 600 cum and an overflow elevation st 100 n to serve
the high area in Talamban, The existing Betania storage tank will also be ime
proved,

Booster Pumping Facjlities

Two booster pumping siations are needed in the long-term plan for the NCWD
system. One pumping station will serwve the Ouadalupe~lahug area; the other will
serve the high area at Talamban, .

The Qurdalupe~Lahug booster zone will encompass the area in Barrios Guada~
lupe and lahug between ground elevations 40 and 90 meters. The pump statiom far
this zone will be installed during the second comstructicn reriocd and wil) have
& capacity of 4,000 cumd, It will be connecied to the existing Betania storage
tank through a network of 150-200 mm distribution mains. A reinforosd concrete
cover will be provided for the Betania storage tank to protect the water from
contamination. The capacity of the pumping station will be increased te 5,000
cund in the fourth period with the installation of additional pumping unite,

The pumping station for the Talamvan booster zome will be of 4,000 cumd capa~
oity and will be constructed in the last constiructiocn peried.
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Distribution Naing

A total of 133 km of wistribution mains ranging in sise frem 150 te 450
sa will be installed. Initial improvements to the feeder system, consisting
of about 29 ke of 150400 mm pipe, will be conoentrated in the central ares of
Cebu City, tha vore city arcas of Mandaue and lapu-lapu snd in Conselaciem,
Liloan and Compontela.

Internal Network

Internal netwerk piping will be installed to reinforoe existing intermal
networks and to exteand the water servioe to new areas. It is projected that - 4
tlie year 2000, some 5,050 ha will be served by the water system. Of this Area,
1,330 ba will be sorved directly from transmiesion and distribution mains sad
3,720 ha will be gerved from the internal network systems,

During the initial construction period, 630 ha of existing internal net-
werks in the cities of Cebu and Mandaue will be reinforoved. This will cower
the ertire network serving Mandaue and an area in the older portiom of Ceim
City and its high-valus commercial and inetitutional distriot bounded by dis=
tributior maine to be installed during the same period. New areas to bs preo-
vided with internal network include 100 ha in Cebm City and 40 ha each in the
central rarts of Lapu-lapu City and Consolaciom, a total of 180 hs. About 60
km of 100 and 150-mm pipes and some 25) comercial-type fire hydrants will be
installed, The areas to be covered by fire protection will be limited te 300
ka in the core city of Cebu, 100 ha in Mandaue, 30 ha in lapu-lapv and 10 ha
ir Consolacian,.

Service Connections

The long-term program involves the installation of 119,700 new servios con-
rcections ia MCWD.,  Of this number, 7,700 connections will be installed during the
early action and interim improvement programs. Some 17,000 new connectians are
to be installed and about 2,000 existing service connections will be replaced
doring the first construction period. All services will be metered,

Cther Facilities

The uildins being rented for the administration of the MCWD will rapidly
become inadequate for the expended water system and increasing number of rustom=
ers. A rcew administrative building at the Talamban Water Treatment Plant is in-
cluded ir the r'irst construction period and will house a proposed water analysis
labtoratory, new and appropriate meter testing and repair equipmeni, and general
ehop and storage facilitiess The existing water analysis laboratary will be
transferred to the new administrative building., Both the water analysis labora~

tery and meter testing/repair shop will be expanded curing the fourth comstruoticm
period,
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Sanita) Cost Bmmmery®

Coustructien Foreigm

Construction Censtruction Cont Leoal Exchange

Pase Perjod (r x 3,000) Companent Companent

Rarly Action Works 1976 5,060 3,555 2,264
Interia Improvements 1976 - 78 16,360 9537 11,13 20,695
I4 1978 - 82 399,175 330,360 189,746 520,106
I-3 1962 - 87 38,795 24,055 26,492 50,547
1= 1986 - 89 69,552 46,199 44,426 90,625
-4 1989 - 94 379,627 312,830 181,805 494,635
11-3 1995 - 2000 _13_._22 26,566 29,815 56,381
TPotal 951,842 753,122 485,686 1,238,808

A1l costs are based on July 1976 prices.
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Aateria Irproverents

Adout 3,600 m of 150-mm pipes are reccmmendsd to be cleaned and
lined. The significant portion of these pipes are witbin the oore
oity area.

Scurce Developwent

The future source of supply of the ZOWD will be the Tumaga River,
The expocted yield of this river is sufficieat to meet projected maximum
daily demands until the year 2000, without canstruction of a major dam.
- Howsver, it is recommended that a permanent diversion dam be constructed
to replace the existing dam of loosely packed cobblestones, Analyses
have indicated that the best site for this new dam is appreximately 300 m
upstream of thv existing dam. The proposed dam, approximately 27 m long
and 243 m high, will de of reinforced cancrete and will be constructed
during the first construction period (1977-1902)s, Additional souroe faci-
lities include a new intake structure and fine screen/grit removal chambere

Raw Water Transmission Lines

Transmisaion facilities for conveying raw water from the Tumaga River
diversion to treatment worke 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 along
the east side of the Tumaga River. Thie transmission main will have a
capacity of 29,800 cumd zad will be adequate until 1986, Operation of the
firet transmission main will permit duwatering and inspection of the exist=
ing 750 mm transmission main. The second tranemission main will be 500 mn
in diameter and about 3 km long, and will provide additional capacity for
the projected year 2000 marimum daily demand. It im planned to thread
tids pipeline into the existing water transmission line. The second pipe-
lire must b2 operational by 1986.

Water Treavmant

Complete water treatment, consisting 2f chemical coagulation, sedi-
mentation, filtration and chlorination, will be provided for the Zanboangs
City supply a2 is required for waler obtained from surface sources, Altera-
tions and addiiions will be made, during the first constructicn rhase, to
the existing ireatment plant in Pasonanca Park. The plant will be converte=
ed to a conventional complete treatment plant. Upen campletion, the plant
will have a capacity of approximately 32,700 curd, which is adequate to
meet mavimum daily demands until 1988, Plant expansion which should be Com-
pleted by 1988, will bring the total treatment capacity to 49,000 cumd, the
year 2000 projected maximum daily demand,
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Noram

Storage facilities are planned to be comstruoted at twe sltens
(1) at the treatment plant site in Pasonancs Park sad (2) at Darre
Catatangan, 4 total of 7,400 cum storage will be provided, divided
equally between the two sites. Initial oonstructicn, which wil) be
during the third construction phase ir 1986-90, will provide 1,850
ocum storage at esach site. Both storage tanks will be built at ele-
vation 4552 m, .

ted Water Transmiseion Pacilities

Treated water tranemission lines will deliver water from the
treatment plant to the distribution aystem or storage tanka, A total
of 16.2 kn of new transmission mains ranging in size from 250 mm to
600 ma ie required for the lons-term improvement plan. Only 3.2 km
of 300-tm pipc will be installed during the first construoction phase.

Distribution Mgins

4 total of 68 km of Aistritution mains ranging in size from 150
nm to 350 mm will be constructed. About 18.2 km of pipe and 42 valves
will be installed during the first construction rhase. The initial
improvements are largely for the purpose of improving the water servios
in the eastern and western extremities of the present systenm,

Internal Wetwork

Internal network piping (service mains) will be installed to re
inforoe the existing distribution system and to extend the water ser—
vioe to new areas. It is projected that by the year 2000, some 2,100
ha in and around the Zamboanga City poblacion will be served by the
water systems Of this area, 840 ha will be served directly from dis-
tribution (feedsr) mains and 1,260 ha will be served from the internal
network system. One~thousand two-hundred sixty (1,260) ba with {nternal
network piping will have fire protection servios,

During the first canstruction phase, internal network piping
will reinforce the network, including installation of fire hydrants,
in 80 ha of the present servioe area. This BO-ha area is located in
the downtown high—value commeroial district. New intermal network
piping will be installed in an additional 150 heotares.

Service Connections

The long-term program for involvss a total of 23,200
servioe connections Ly the year 2000, Some 2,700 new oormections
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. A1l services will be metered,
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Ripe Cleaning and Liniag

In eddition to the distritution system piping that should be
cleaned and lined during the Interim Improvement Program, 1% is
reoommended that about 5.3 km of 200 mm lines installed between
1912 and 1920 be cleaned and lined as field tests have indicated
reduced carrying capacity of these pipelines, This work is Planned
for implementation during the sszond canstruction phase, 1982-86,
Also, sbout 8 km of 150-am pipes installed between 1931 and 1540
#hould be cleaned and lined in 1990-95,

Other Facilities

The existing ZCWD offioe building, which presently houses the
entire adnministrative staff, meter repair shop and other facilities,
is very crowded, It is recommended that this existing building de
designated for use culy by the General Manager and Customer Servioe
staff, and & new building for the water meter testing and repair
shop, a new water analysis laboratory, and for general storage be
constructed in the first construction phase. Both meter telting/
repair shop and water analysis laboratory are planned to be ex-
panded in 1990=1995,

Capital Cost Summ
Construotion Construction Comstruction Total Progect Poreign Ex
Stage/Phase Period Cost_(P) Cost (P Component Eus;s

Barly Action 1976-78 r 646,000 P 743,000 $ 52,000
Interim Improve-

ments 1977-19 : 3n,000 358,000 8,000
I-d 1978-82 30,671,000 43,532,000 2,186,000

I-B 158286 14,983,000 20,779,000 829,000

I-C 1986-90 30,486,000 43,182,000 1,626,000
II-A 1950-95 17,271,000 24,023,000 938,000
II-B 1995-2000 17,051,000 23,667,000 731,000

TOTALS 111,419,000 $156,284,000  $6,370,000

'm costs are based on July 1976 prices.
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KBONOEIDID PLAX

Ixferin Japrovenents

T™he sain interim improvement which zust be oompleted by 1977 is the
overbanl or replacement of the existing pumpset in the Bonbon deep well,
This will provide & groundwater supply of 1,000 cumd or more into the existing
transmission line at an operating preswure such that the line will carry the
well and reservoir waters simultaneously. An additional deep well should be
drilled in the same vicinity as a stand-by or supplementary source and as an
eventual replacement becauss the production rate ol the existing well appears
40 de deolining gredually.

Source Development

As a result of studies of alternative supply sources, a leng-term
groundwater supply by induced infiltration wells tapping the surface gravels
of the Taguibo River Valley to the northeaat of the City Proper has been found
%0 Do the most economical and practical for the study area. 4 total of 20 wells
will be constructed in Taguibo for the long-term improvement plan. Bassd on
preliminary field observations, it has been assumed that the wells will have
250 mm oasing, depth of approximately SO m, and spaced approximately 400 m
apart. Bach well will be equipped with a dissel engine-driven well pump
capable of delivering 2,200 cund at a total head of 80 meters. Six wells (five
produastion wells plus one stand~by) will be constructed during the initial cons-
truotion phase. During two aeparate subsequent construction phases, six wells
and eight wells will be added, respectively.

nmilsggn Facilitles

Transmisaion lines to be constructed for the long-term improvement plan
will total 53.0 ko ranging in size from 300 mm to 450 mm. Thess lines will con-
neot the well sources and storage tanks to the distribution system. About 1le3
km of 300 om to 400 mm maine will be installed during the first construction
phase to tranmmit the flows from the Taguibo wells.

r atment

The only treatment that will be required for the Taguibo deep well water
supply is disinfection by chlorination. Chlorination facilities will be in-
stalled at five pointa., Two stations will serve tho first six wells and the
other three will treat the flow from the later additional wells. Chlorination
1s also recammendsd for the surface water and well scurces at Banbon. The
chlorination stations for the Bonbon supply are recommendsd to be oonstructed
in the Early Aotion and Interim Improvement Progrims.

Storage

o storage tanks will be provided in two construction phases, The first
tank will bde a 2,500-oum ground storage tank to be constructed during the second
eonstructicn phase (1982-86) nsar Bonbon at a ground elevaticn of 28-35 meters.



It will Do cunected by a 300-mm line to the transmission line frem the
Taguibo wells, The second tank will also be a 2,500-cum ground storege fo-
cility. It will be built at the same location a8 the first tank and will
likewine be oconnscted to a later-stage tranemission line frem Tegueibe,

Ristritusion Maine

A total of 58.1 km of distritution mains and 107 valves ranging in sise
froo 150 sm to 300 mm will Le installed. About 10 i of 150 mm to 250-gme pipe
and 19 valves will e installed during the first phase of canstruvtion schednled
for 1977-82, The initial improvements will be conoentrated in the core oity
and densely populated areas of Butuan City.

Internal Retuork

Internal network piping (service mains) will be installed to reinforoe the
existing distritution eystem snid 23 zylond the water servioe to now areas. It
is projected that by the year 2000, some 1,325 ha in and around the Butuan City
poblacion will be served by the water Bystem. Of this area, 300 ha will be
served directly from transmission and distribution mains and 1,025 ha will be
served from the internal network system. 411 areas with internal network riping
will have fire protection servioe.

During the first construction phase, internal network piping will reinforoe
the existing network, including installation of fire hydrants, in 40 ha of the
prosent service area. An additicral 160 ha within the core city will also re-
oceive interna) network Piping but without fire proteotion service. Installation
of fire hydrants in new service areas ie deferred until succeeding or later-
oonstruction phases,

Ser_\_ﬂoe Connectgog!

The long-tern construction program for service connections involves a to-
tal of 22,500 connections by the year 2000. Some 3,000 new connections are schew
duled to be installed during the first construction phase, bringing the total
number of services to about 3,500 by the end of this oonstruction perfiod., 411
services will be metered,

Other Facilitien

The existing offices and facilities for the administration and operation
of the BCWD are housed in rented and overcrowded premises, 1In addition, the
distriot does not have faoilities for the testing and repair of water meters,
and for water sampling and analyses,

Capital Cos?t Summ'
Canstruction Construction Total Project meisn
[ o4
Staze/Phase Period Cost (¥) Cost (Pg Component (US $)
Early Action ¥ 569,000 * 654,000 $ 55,000
Interim Improvements 248,000 285,000 19,000
I-d 1977-82 22,986,000 33,868,000 1,586,000
I-3 1982~86 £8,230,000 41,855,000 1,881,000
I-C 1986-90 12,152,000 15,521,000 511,000
IT-d 1990-~95 34,069,000 51,551,000 2,455,000
I1-3 19952000 12,127,000 19,216,000 —282,000

*A11 costs are based on July 1976 prioss, -4
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LIPA
RECOIOCNDED FIAN

Scurce

The long-tern water supply for the LOWD will be derived Primarily from
groundwater wella, The servioce area will have three Pressure sonss served
by a total of 21 wells of which nine, five and four operational wells are
planned to serve Pressure Zecnes 1, 2 and 3, respectively, PEach pressure scae
will be provided with a stand-ty well. Interconnections among the three pres=
sure tones will be kept normally closed and will be opened only during emergency
situations.

Construoction of the new wells will be done in three stages and will follow
a8 closely as possible the growth and expansion of the sarvice area. The follow-
ing criteria have been established, based on the available limited well data,
for the well construction: (1) well spacing, 2 km in each aquifer, (2) well
depth, 100 m in the upper aguifer and 200 m in the lower aquifer, (3) sise of
casing, 200 rm, (4) average yield from one well, 1,300 cumd, (5) pumping weter
level, 45 m for the upper aquifer and 135 m for the lower aquifer,

'Prannminnion@istribut ion

The trmmission/diatribution facilities for the leng-term improvement proge
roam of LCWD will include approximately 47.3 km of pipelines ranging in sise from
100 to 250 millimeters. These will gerve to connect the well sources (and exist-
ing ones) with tLe proposed storage tanks and the intermal network of the LOWD.
During the first constructian period, about 15.6 km of pipelines ranging in sise
from 100 mm to 200 mm will be installed,

Treatment

The only treatment propoasd for the water supplied to the LCWD syatem is
disinfection by chlorination. vuhlorination facilities will be provided for each
of the additional wells constructed in every phase,

Storage

The ultimate storage requirement in Lipa is 2,800 cum, with 1,400 cum to be
provided in tha first construction stage and additional 1,400 cum to be provided
in the second censtruction stage. The existing storage tank in the poblacion is
recommended to be kept as emergency storage and the Fernando Air Base storage faci-
lities should be restored and kept in service. In the first comstruction 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 reriod, the ree
quired 1,400-curm storage will be provided through & 1,000~-cum storage tank, looca~
ted in Barrio Balintawak at an elevation range of 335=340 m and through another
400-cum storage tank in Barrio Tibig at elevaiion range of 362-365 meters.

Internal Netwerk

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

II-15



petens for appreninately 140 ha will be reinferesd Wy 1990. JNeow servies
aread will be previded with intarmal netwerk cevering 40 ha, 70 ha snd 129
he YWy 1902, 1986 and 1990, respectively, ia the firet stage of the laag-
‘oru senstrustion program. Nemoe, it is projected that by the year 2000
apprexinataly 680 ba of servioe ares will be cevered by intermal netwerk
Piping.

arvise Comestim

e long-term construction program for servios connections imvolves »
tetal of 14,600 additional connections through the ysar 2000, During thm
first construction phase 2,050 new cannections are scheduled to be installed.
Netering all servioce connections is & goal of the water district,

Other Pacilities

The LOWD presently occupies a small office space within the compound of
the Lipa City Engineering Depariment. The existing office is not adequate for
proper operation and management of the district. To provide for the necessary
facilities and space, & new administrative btuilding will be Built in the first
oconstruction phase. This office complex will includs =n administrative area
and funotiooal space for laboratory, meter shop, stor:. ., garage and parking
which are, in general, needed for efficient operation ¢if a water district.

) 1 Cost

Construction Construction Construotion

Paase Period Cont Project Cost (P x
(r x 1,000) Loca} FIC

Early Actian

Works 1977=T8 983 461 T26 1,187
Y 197882 10,774 7,340 6,700 14,040
1-3 1982-86 8,365 5,762 5,210 10,972
1L 1986-90 5,262 334 3,50 6,056
II-4 1950-1995 10,517 T:355 6,427 13,782
1I-» 1595-2000 5,927 3,811 3,846 7,723

TOML 41,828 20,139 26,421 54,560

#4111 costs are based an July 1978 prices,
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WCERA-PAGBILAO-PAYAMMS

BECONENED FLAN
Saree

The long<tern water supply for the LPIWD will be derived prisarily fres
the May-it Spring, Erpansion of the existing collection facilitiss at Nay-i%
Spring will include miscellanecus site works, construotion of an additions)
collection chamber, construction of a valve/metering chasber and carstructica
of spproximately 1.5 lm of gravel-surfaced acoess road, These facilitise wil)
be comstructed during the first comstruction pbase and will not require addi-’
tional expansion during the study period. These facilitiea will provide the
projected demande in Lucena and Pagbilao unti] the year 2000,

The exieting Ibia, lalo Grande, lalo Pequeiio and Dapdap "A" and "B* spring
facilities will supply water te Tayabaa, and will not require additional works
excapt for the construction of approximately 2.0 km of acoees road. These
aprings will provide sufficient flows to meet system demands in Tayabas unttl
approximctely 1995, at which time the Dapdap "C", "D" and "E" Springs will de
developed to provide the additicnal 1,650 cumd required to meet projected ysar
2000 demands,

Transaiseion

The transmission facilities for the lang-term improvement program in the
LPTWD will include approximately 21,6 m of pipelines ranging in size from 200
to 700 millimeters. They will serve to ccanect the 8pring sources with the o=
posed storage tanks and distribution systems of Lucena, Pagbilao and Tayubas.
During the first phare of construction approrimately 17.7 km of pipelines (with
8ll required aprurtenanoces) ranging in size from 200 to 700 mm, will be construoce
tgd‘ ’

atre

The only treatment proposed for the water supplied to the LPTWD systems i»
gisinfectian by chlorination. All chicrination facilities required for project-
¢d ysar 2000 flows will be provided during the Early Action Prograa oexoept those
for the Yay~it Spring supply which will be sugmenied with larger-capacity faci~
lities during the fivst construction phase,

Storage

The ultimate storage requirement in Pagbilao is 900 cum, with 500 cum te
be provided in the first construction phase and 400 cum to be provided Ly 1992,
Both storage tanks will be constructed at an elevation of 70 m, approximately 1.5
km from Pagbilac along the Pagbilao~Tayabas Road,

The year 2000 storage requirement for Tayabas will be Provided in twe stages,
700 cum to be provided in the first oonstruction phase and an additional 500 om
to be provided by 1992. FEach of these storage tanks will be looated at an eleva~
tion of 230 m approximately 1.0 km froe Tayabas along tbe road to the northwest
of Tayabas,
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T dterige Fequifimeal fer lucena will be lecated at two sites ~ ischeng
ad Tengke, Boonamic eemparisoms of verious alternatives have led te the
provisien «f 7O per oent of the luoens storege Imquirement st the Tomgke site.
Pirst-phase comstruction will consist omly of providing covers fer the exist=
ing tanks. 1Is about 1992, the sutire projected year 2000 storage requirement
at Tengke (3,500 cum) will e included in the new tank to be constructed at that
tins. The Wmlance of the lLucena storage requirement will be located at Isabeng,
at an elevation of 70 meters.

Ristridbution

The total construction program for the study period includes approximately
60 km of pipelines ranging in size from 150 to 250 millimeters. The first phase
of oonstruction includes approximately 13.4 km of pipelimes ranging in size from
150 to 250 millinmeters.

Ipternal Fetwork

Internal network piping will be inatalled to reinforce the existing distri-
tution system and to extend water service to new areas. Exieting internal net-
work systeams for approximately 300 ha will be reinferced by 1985, New servioe
areas will be provided with internal network covering 205, 460 and 855 ha by
1985, 1950 and 2000, respectively., Hence, it is projected that by the year 2000
approzimately 1,155 ba of service area will be covered by internal uetwork piping.
An additional 315 ba eerved directly froms tranemiesion and distribution mains
will inoreass the year 2000 service area to approximatsly 1,470 heotares,

Seryvice Connection

The lang-tera construction program for servioce connections involves a total
of 24,900 additional comnections by the year 2000, During the first ocomstruction
phase, 3,050 new connections are scheduled to be installed, Natering all servioce
connactions is a goal of the water districte.

Qther Facilities

The existing adminintrative and operations facilities of the LPTWD consiet
solely of the existing office in Lucena, which is owned by the LPTWD but located
on land owned bty the Provincial Government. In addition, the distriot does not
bave facilities for the teating and repair of customer water meters, and for
water sampling and analyses. To provide for the neceasary facilities and space,
8 néw administration building will be built in the first vonstruotion phase,
Additional revenue offices for Tayabas and Pagbilao may te constructed at a later
stage. o

Capital Cost Summary*

: : Conntrﬁction ng.t in Thousand Pesos
Construction Period Cog 1,000 Locse FEC Total
Barly Actioa Program (1976~78) 1,692,0 821.0  1,222,0 2,043,0
Paase I-4 (1978-82 28,772.4 17,311.7  20,177+3 37,489.0
Phase I-B (1982-86 11,273.1 7,047.8  7,640.5 14,688,3
Mase I=C 1”6‘% 12.613.7 7.8”0‘ 8'%302 16|“1.‘
Phase II-d (1990-55 21,068,9 134369.8 14,081.8 27,451.6
Phase II-B (1995-2000) 9,48746 5,980.3  6,381.6 12,361.9

TOPAL 84,912.7 52,389.0 58,086.4 ‘119047,“

®A11 cesta are based am July 1976 prices.
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TARLAC

RSB0 PN
]

Be leng-tern vater supply for the WD will be derived mainly from deep
well sources. The service area will have two pressure sones served by a total
of 11 nev wells, of which eight wells are planned to serve Prossure Zone 1,
Intercumnecticns between the two pressure scnes will be kept normally closed and
will be epened only during emergency situations,

Censtruction of the new wells will be done in three stages and will follew
&8 olescly as possible the growth and expansion of the service area. The follow—-
ing oriteria have been entablished based on the available limited well data, for
the well canstruction: (12 well spacing, 2 km; (2) well depth, 200 m; {3) die=
meter of casing, 300 am; (4) average yield of one well, 3,800 cund; (5 pumping
vator level, €5 meters. Four new wells are to bes constructed during the initial
oonstruotion period,

tment

T™he only treatment proposed for the water supply of TWD is disinfection by
chlerination., Fach deep well will be equipped with chlorinating facilities whioh
will be installed adjacent to it,

Sterace

Pive reservoirs will be constructed, three for Pressure Zons 1 and twe for
Pressure Zane 2. il1 reservoirs will be located at the higher ground elevations
seuthwest of the poblrcion. :

Por Pressure Zone 1, the ultimate starage requirement is 3,300 cum. Tis
volume will be provided at two gites in thres construction phages. Initially, &
64300~cum standpips (2,100 oum operational velume) will be built near the provin-
oial hespital, During two meparate subsequent canstruction phases, a 700-cum
greund level tank and g 1,500-cun standpipe will be added. 41l storage tanks
will hawe an operating range of five motere, overflow elevation of 70 m above mean
8¢a level, and an autamatic or Ranual flow control devioe.

Fer Pressure Zone 2, with an ultinate storage requiresent of 1,100 oum, a
2y400~cum (600 cum operational volume) standpipe will be constructed in 1978-80
&% Barrio San Jose Urquico. A sacond standpipe with 2,000-cum total volume (500
oum operational) will be built at the same site in 1990-92. Both tanks will have
8 five-meter oporating range and overflow slevation of ‘90 meters.

]“R;mt;on Mains

The existing distribution maing of ™D will require reinforcement snd ex-
pansion throughout the study neriod. The total comstruction program for the study
period inoludes approximately 65 km of distritution sains ranging in asise from 150
$0 450 millimeters., T first construction phase requires about 1) km of maing .
rtaaging in sise from 200 to 450 millimeters, '
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Binrsal_leteerk

Drtersal mstwork piping will be installed to replace existing pipes that
ere wndersised or dadly corroded to reinforoe the distribution system aad to
oxtend water servios to nev areas. The existing internal network systems inm
20 ha will e oompletely reinforosd by 1990. New areas that will be provided
with intersal network will cover 120 ha in the first construction period amd
will tetal 415 ha in 1990 and €10 ha by the ysar 2000, Additional 300 ha will
Be served directly fros distribution mains, increasing the year 2000 area served
e 1,140 heoctares.

Bervice Copnectiops

The long-ters construction program includes a total of 23,200 additional
servios ooonections through the year 2000, During the first constructiocn phase
4,900 new connsctions are scheduled to be installed and 200 existing connections
will be replaced. Ketering sll service connections is s goal of the water dise
trioct,

Other Facilities

The oxisting adninistrative exnd operations facilities of the TWD consist
of a rented oentral offioe in a local commercial building, an improvised field
lecated beneath the existing TWD elevated storage tank and a small wooden shops
The district dces not have facilities for testing and repair of water meters,
and for water saxpling and anaysis. To provide for the neceusary facilit:lol/
Spaoce, a nevw adainistrative building will be provided in ths firet constructiom

Because of the similar neads of the Cabanatuan City and Tarlao Water Dis-
triots, the relatively short distance between them, the relatively high capital
oost of laboratory facilities and the relative scarcity of experienced labora~
tory personnel, only one laboratory will be canstructed to serve both water
distriots. This laboratory will be tuilt in Tarlace

Capital Cost Summary+
Construstion Construction gost_in Thoumand Pesos
1 FEC t

Gonstruotion Fhase  _ Perjod = Cost(P1,000)  Local Total
Early Aotion Works 1977-1978 1,305 690 886 1,576
Phase I-4 . 1978-1982 19,353 13,928 11,289 25,217
Phase I-B 1982-1986 12,027 7,951 TeT21 15,678
Pase I-C 1986=1590 5,719 3,603 3,91 Te530
Prase II-4 1990-1995 14,513 9,763 9,155 18,918
Paase I1-B 1995-2000 8,894 5727 5,862 11,589

2All costa are based on Xily 1976 prioes. ' ‘
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loxe

The leng-term water supply for the CCMD will be derived mainly from deep
well sources. The service area will have two pressure saones served by a total
of 16 new wlls, of which 14 wells are planned to serve Pressure Zone 1. M-
0ause of the recommended well spacing of one to two kilometers, two wells will
%8 needed in Pressure Zans 2, although the water demand in this pressure sone
1s very mmall. Excess water from Prsseure Zone 2 will be transfarred to Pres-
ture Zone 1 through a pressure-regulating valve,

Construotion of the new wells will be done in five stages and will follow
88 closely as possible the growth and expansion of the service area. The follow-
ing ariteria have been sotablished based on the available limited well data, for
the well oonstruction: (1) minimum well spacing, 1 to 2 lm; (2) well depth, 300
2; (3) diameter of casing, 300 mm; (4) average yield of cne well, 2,600 cumd;
(5) pumping water level, 30 msters. Six new wells are planned to be constructed
during the first construction phase,

mgmnt

The only treatment proposed for the water Bupply of COND is disinfection
Yy chlorination. Each desp well will be equipped with ohlorinating facilities
which will bs inatalled adjacent to it,

Sterage

Por Preasure Zoue 1, the ultimate storege requirement is 4,800 cum. This
velume will be provided at three sites in two comstruction phases. Two siorage
facilities will be provided during the first construction phase, In 1978-80 a
44600~cum standpipe (1,200 cum operational volume) will be built in Berrio Bantug
Bulalo. The second facility will also be a standpipe with 5,300-cum volume
(1,200 ov~ operational volume) to be built in 198082 in the podblacion. Both

Per Pressure Zone 2y with an ultimate storage requirement of only 100 oum,
& 400~cum (100 oun opsraticnal volums) standpipe will be construoted in 1995-97
in Barric Bangad. The tank will bavo an overflow elevat!:n of 60 m and will be
equipped with o double-acting altitude valve,

n“nmtim Mains

™ existing distributiox system of COWD will require reinforcement and ox=~
pansion throughout the study pericd. The total oconstruotion program for the study
period includes aprroxinately 54.4 km of distribution mains ranging in sise from
150 to 230 millimeters, The first construction phase requires about 13,2 lm of
saine raaging in sise from 150 to 250 millimeters. '
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Axiacaal Jotyerk

Internsl network piping will be installed te replace existing pipes that
are wndersised or badly correded, to reinforoce the distribution system and to
exteond water servioce to new areas. Initially, the internal network over a
200-ha portiom of the existing service area between the Cagayan Valley Road
and Babao Creek and in Barrio Aduss will be reinforoed. The existing internal
mtvork systeas {n 340 ba will be conpletoly reinforoed Yy 1990, New areas
that will be provided witk intermal network will oover about 100 ha in the first
eemstructivn phase and will total 350 ha in 1990 and 570 ha Wy ths year 2000,
An additional 220 ha will be served directly from distribution mains, inoreas=
ing the year 2000 arva served to 1,130 hectares,

C. ions

The long-term construction program involves a total of 22,950 additional
service oonnections through the year 2000, During the firat constructica phase
4,550 new connections will be installed and 600 existing connections will be
replaced, MNetering all service connections is a goal of the water distriot.

Qther Facilition

The existing administrative and operations facilitics of the COND is
boused in a rented central office in a local conmercial tuilding, The district
does not have facilities for teating and repair of water metars, and for water
sanrpling and analyses. To provide for the necessary space and facilities, a
Bew administration building will be built in the first Cconsiruction phase.
However, a regional laboratory, to be built in Tarlac, will take care of the
water aralyses for the CCWD and other water districts in the area.

g_q_g;tal Cogt &mmgf'
Conatruction gr_ojoﬂ Cost (PI,OOO)
Sonstruction Perjod Cost (?1,000) Logal FEC Total
Barly Action Program 1,077 437 863 1,300
(1977-78)
FPhaase I-4 (1978-82) 21,960 18,046 11,184 29,230
Paase  I-B (1982-86) 13,225 10,078 74417 17,555
Pase I-C (1986-90) © 9,416 6,482 5,77 12,279
Paase II-4 (1990-1995) U, 74 11,088 8,125 19,213
Phuse II-B (1995-2000) 10,523 7,402 6,319 13,721
TOTAL 70,935 53,533 39,765 93,298

®411 cests are based on July 1976 prioces.
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KBOOGENDED PLAN

Saaree

e long-term water supply for the LUWD will require a total of 28 infiltrs-
tion wells, of which 17 wells will be in the Bauang systen and oight wells in the
Baroro system. The infiltration wells for the Bauang system will be constructed
in four stages, the firet of which will involve five wells. The following ariteris
have been estadlished tased on limited available data, for construction of the
Beusng infiltration welle: (1) well spacing, 100-150 w; (2) well dapth, 50 a;

3) dismeter of casing, 250 me; (4) average yield from ome well, 2,000 cumd; and
5) pomping water levsl, 20 meters.

Por the Baroro system, the infiltration wells will be constructed in three
stages. Criteria established for construction of the Baroro wells ares (1) well
spacing, 250-300 m; (2) depth, 40 m; 53 diameter of cazsing, 200 mm; (4) average
Yield from one well, 1,000 cumd; and (5) pusping water ievel, 20 metors. Tures wells,
two operaticnal ard one standby, will be constructed dquring the first construction
phase,

atment

The only treatment recommended for the infiltration well water ie disinfection
by chlorination. Separate facilities will be provided for ¢ach system.

fransmiseion Facilities

The proposed tranemisaion facilities for the long-term improvement plan in the
LMD will require approximately 34e2 lm pipes ranging in size from 200 to 500 mm for
tke Bauang system and about 24,1 km of 200 and 300-sm pipes for the Baroro system.
During the first construction phase, approximately 21.6 km of 200 to 500-mm trans—
mission pipelinea will be constructed. About 1542 ka of this total length will be
installed for the Bauang system and about 624 km for the Baroro system.

Distribution Mains

The total construction program for distritution mains includes approximately
31,87 km of pipelines ranging in size from 150-mm to 300-sm for ths Bauang system and
spproximately 11.80 km of 200 and 300-mm pipes for the Baroro syatem. Initially, about
4445 k;m of 200 and 250-mm distribution mains will be required for the Bauang aystem
servioce area and about 0.60 km of 150-mm pipe for the Baroro systes.

Storage

Pive storage tanks will be canstruoted at five different sites in the recommend-
od long-tern LUWD water system. Thres tanks with a total storage capacity of 4,200
oum will be provided for the Bauang system. The remaining two tanks will be for the
Baroro system and will have a total oparational volume of 900 ocum.

The existing 450-cum storage tank in Jan Fernendo will be retaineds The exist-

ing 150-cum storage facility in San Juan will be abandoned becauss its overflow ele-—
vatico (66 m) is significantly higher than the long=term HOL of 60 meters.

h!t."n Pnngi_Lx‘ Station

Gnly one booster pumping station is required in the future LUMD water systems
Bis 18 & 2,000~cund capacity pumping station to be tuilt during the last oomstructiom
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period, at the jmotion of the Bauang and Bareve aysicas. The bestter pumpiag
station will '3 nesdsd during the dvy puricds tc tramsfer water from the Bumang
sysiem to the Jaroro aysiea.

laternal Fetyork

nternal network piping will de inrtalled to reinforoes the existing imtersal
networks in 160-ha ares of San Pernando and 25-ha area of San Juan snd 1o extend
water servios to new areas. By the yuar 2000, a total of 805 ha (inolwding exist~
ing 165 ha) will have internal networx piping. Additional 350 ha served directly
from transmission and distribution muirs will inoresse the year 2000 servics area
0 appraxumately 1,155 heotares,

Servios Compectioes

The long—ters oonstruction program noludes s total of 20,350 additional service
conneotions through the year 2000. During the firet ocomstruction phase, 1,500 new
oonnections are scheduled to be installed and 200 existing conneotions will de re-
placed. Metering all servics connootions is a goal of the water distriot.

Other FPaciljities

At present, the LUWD cocupies a emall provincial government-ownsd of fioce builde
ing which is not sdequate fur proper and efficient operation and management of the
district. It is recoswended that a new office oomplex be constructed for the LUMD
in San Pernando during the first construction phase. This offioce complex will in-
clude an administrative area and funotional spaces for water analyeis laboratory,
metar repair and plumding shops, storage, garage and parking.

Sapita) Cost Bummerye

Construction - Construotion Construotion Co
FPhase Period PCoct Local ic tal
Barly Aotion Works 1977-78° 943 624 515 1,139
I-A 1978-82 - 24,016 16,003 15,288 31,251
I-3 1982-86 7,670 59324 4,671 - 9,995
I-C 1986=90 5,221 3,177 3,625 - 6,802
I 1990~95 35,046 . 22,189 23,516 45,765 .
11-B - 1995-2000 13,696 8,975 8,815 . 17,8%

Total 86,592 56,292  56,5% 112,842

SBased on July 1976 priocss



