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PREFACE

In reeponse to ‘the request of the Government of the Republlc of
the Phlllpplnes, the Japanese Governnent deeaded to cocperate in '
formulating a master plan and maklng a fea31b111ty study on the Local
Water Supply PtejeCt and entrusted the work to the'Japaﬁ'International

Cooperation Agency (JICA).

The JICA seht_to the éhilippines a servey team from 28 June 1381
‘to 27 Decémber 1981. ‘The team‘chhenged‘Qiewe withlthe officiéls
‘concerned of -the Government of the Phlllpplnes and’ conducted fleld
surveys in the Ilocos Norte Prov;nce (Laoag City, Bacarxa Hun1c1pality,
Pasquin Mun1c19a11ty, Vlntar MUHLCLPallty and Paoay Munlclpallty), the
Albay Province (Legaspl City and Daraga Hun101pa11ty) ‘and the Bohol
Province (Tagbxlaran Cxty). After the team returned to Japan further
studies were made and the present report has- beeu prepared.

I hope that thls report will serve fox the development of the
Progect and contribute to the promotion of frlendly relatlons between

our two countrles.

I wish to express my deep appreciation to the bfficiels concermed
of the Government of the Republic of the Philippines for their close

coopération extended to the team.

June, 1982

\22/14 %?’/ /3
Keisuke Arita )
Preéident-

Japan International

Cooperation Agency
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m3/h, ca m/h v cubic metex per hour
m3/day, cu m/day - cubic hetexs'per day -
1/sec - liters per second

lfﬁin o _ ~ liters per minute _ .
Y/c/a ~ liters pexr capita pet day
kg/cm2, kg/sq cm ~ kilograﬁs per square centimetex
ha _ ﬁ'heptare

% : | - percenté

ec - degrees centigrade

mg/1 ~ miligrams pef liter

iy - functioﬁ turbidity unit
pH & B pqtentiél of Hydrogen
ppm - parts Per million

wm/yeax - miiiiﬁeters per year

hp — horse - power -

rem _ - — revolutions per minute

v ._ - volﬁ

A | - ampere )

kW - kilowatt-hour

kva - kilovolt-ampere

MVA - ﬁega volt—ampere

kw - kilowatt

PVC = polyvinyl chloride pipe
ACP ~ asbestos cement pipe

crp ~ cast iron pipe

pDIp - ductile iron pipe

GSP - galvanized stee) pipe

Sp ~ steel pipe

Figq - Figure

Currency Equivalent _
US$1.00 = B7.80 (Philippine Peso)

Fiscal Year Periocd

from_Jan. 3 to Dec. 31
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SUMMARY

I.  General
1.1 Physical and Sociceconomic Conditions

The Water bistrict consists of Daraga'poblacion and surrounding
barangays. The poblacion lies on. the alluvial plain developed by the
Yawa River, and the built-up area of the poblacion adjoins with 0Old Albay
of Legaspi City. The barangays are scattered on the mountain foot of

Volcano.Mayon. Major features of the District are as follows.

(1) Location: : .- Southeast of the Luzon. Island in the
Philippines; 500 km away from Manila

{2) ‘ropography: Alluvial plain, sea ccast and Mt. Mayon
(2,462 m)
{3} Climate: ) Tropical climate with plentiful precipi-

tation and high temperature

Rainfall: 3,260 mn/year _

Not much variable temperature throughout
the day and the year (Average = 27.0°C)

{4) Population: 73;213 in 1980, with 3.0% annual growth
rate

(5} Socio-Economic _ :

Conditions: . . 1Identified as a commercial, trading center
and educational center
Dialect: Bicol (98%)
Religion: Roman Catholic (9B%}
Public Water Supply: Existing, however

poorly supplying
Sewerage System: Not existing
Electricity: 40% in electrification
Transportation: One airport, one railway
and highways

8=1
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1.2 Existing Water Supply

Until.the formation of thée Water District in October, 1981, this
District had been served by the waterworks of the Provincial Government
including Legaspi City. Main ﬁater.sdurces of the said waterworks are
located in the District. Thexefore, the pistrict is to supply water in
bulk to the Legaspi City Water District until the completion of the
project of the 1atter; Water supply conditions are far from satisfactory
because of overall deterioration of the existing facilities and some
damages théreof by the mudflow caused by the heavy rain in 198l. Features

of the water supply of the District are as follows,

(1) System: Started in 1920's with Banadero Spring
: and in 1930's with Budiao Spring.
Presently managed by bParaga Water District,

{2) wWater Source: Two major springs of Budiao and Sanadero

{3) Distribution System: 19,865 m of distribution mains with
diameters of 200 - 50 mm
No regulating reservoirs 4

{4) Presént Water Use: Maximum supply = 2,080 cu m/day from Budiao
Spring
Served Population = 17,900
servicé Connections = Total 1,229 including
1,125 domestic connections

(5} Water Rate Peso 11.00 per month for domestic
(Minimum charge for the first 20 cu m)

5-2
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II. Master Plan

A period from the present up to the year 2010 was taken for the
design period of the master plan of Daraga Water Dlstrlct water supply.
Sexved populatlon was planned to gradually increase From the present
.served populat10n217,900 (24% of toial popqlatLOn) to 67,806 (55%) at
thg eﬁd_of the design period. Based on the served popﬁlétion, future

water demand was projected.

Potential water souvrces to meet the projected water demand were
investigated in and around the project area, including springs and
riverbed water. Riverbed watexr of the Yawa River in addition to the

existing spring was selected for future use.

The whole master plan perlod was divided into three Phases 1, II
and 1II. Phase I covers a period up to the year 1987 and plans to
increase the shpply capacity by rehabllltatlon of the water sources
and somé improvement of transmiésion facilities. Phase b § covers a
perlod up to the year 1993 after Phase 1, and plans to increase the
supply capacity by improvement of the transmission- facilities. The

rest period is Phase III.

Major figures and work items are tabulated below.

(n Target Year: Phase I

= 1987
Phase 11 = 1993
Phase ILI = - 2010
(2} Sexrvice Area: Ptesent' : 400 ha
1987 : 680 ha
1993 : 1,480 ha
2010 : 1,850 ha
{3) Population .
Projection: Present : 73,210
1987 : 85,850
1293 : 94,980
2010 : 122,340
s-3
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(4)

(5}

(6)

n

(8)

Served Population:
Watexr Demand:
Water Sources:

Facilities to be
Constructed:

Project Cost:

Present : 4 springs
1987 H "

17,900 {24%)

Present @ )
1987 : 23,270 (27%)
1993 : 39,240 {41%)
2010 : 67,806 (55%)
Present 1,720 cu m/day
1987 + 5,203 cu n/day
1993 ;7,608 cu m/day
- 2010 i .15,813 cu m/day

1993 : “
2010 : 4 springs + Riverbed water
See page ©&.

| Phase I Phase 1T  Phase IIX
Foxrelign $0.58 M $2.12M $2.77TH
Local ©$0.38 M $1.40 M $1.72M
Total 50,96 M $3.52M $4.49M

(Costs as of July 1981: Not ihcluding

price escalation)

5-4
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Facilities to be Constructed

" Phase II

- Phase III'

. .Phase I

i} Budiao/Banadero
System
a. Trahsmiséion'piﬁe—
line of a part of
- .Budiao System
‘b.. Bulk meters
" &. Chlorinators

d. baraga Spring Syétem

Others_:'

a. Expansion of
distribution pipe-
lines

b. Water ﬁeters

¢. Fire hydcants

i) Budiao/Bunadero
- System

‘a. Transmission pipe-

line from Banadero

* Spring to Budiao
Spring

Transmission pipe-

line from Budiao to -

new reservoir

¢. Reservoir

d. Pumps at Banadero
Spring

e. Chlorinators

Cthers

a. Expansion of
distrihutipn pipe-
lines

b. Water meters

c. Fire hydrants

.

ii)

a.

Infiltration éa[lery
Systen o
Infiltration gallery
Reservoir
Transmission pipeline

from the gallery to
the reservoir

Bulk meters

Chlorinators

Others

Expansion of
distribution pipe-
lines

Water meters

Fire hydrants

5-6
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III. Feasibility Study

Feasibilivy study‘ﬁas éérried’outféor two pbtéﬁtial cases: Case 1
study was made on the Phase I projeét. and Case 2 stud§ on the combined
_project of ?hasesrl and II. The Phase I project“places enphasis on
rehabili;étion of tﬁé existing waker sources and partial replacement of
the transmission line, ‘Thé Phase II project'iﬂtends to lay a éﬂnnecﬁioﬁ
line from Banadero to Budiao and xeplace part of the existing trans—

mission line, in addition to ¢onstruction of a reservoir.
The results of the abdve stﬁdf indicate that both projects are
feaéible. The only difference is that the Case 2 is to given a govern-

ment subsidy of 20% of the total project cost.

(1} Implementation

Schedule: pPhase I : 1982 - 1985
- ' Phase II : 1982 - 1988
{2} Project Costs: ' : Phase I Phase I + II
Foreign $0.91 M $3.84 M
Local $0.60 M~ - $2.67 M
Total $1.51 M $6.51 M

(Costs including price escalation
according to implementation’ schedule)

(3} Financial
Feasibility: Phase I : Feasible
‘ Phase I + II : Feasible with government
subsidy of 20% of total
- investment cost

5-7 .
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Construction Schedule for Phase I

{ Target Year: 1937_)

Year

Work Item 182 '83 84 | 85 [ 86 | ‘a7 ‘88 '89

{Appraisalz&'LOan Procedure) ||

Engineering Services

Procurement

- Pipes, Pumps, Water

Meters, etc.

Civil Work

Banadero System

!

Budiao System

Distribution Pipelines

~ Service Meters

Note: DD = Detailed besign _
: SV = Supervision of Construction _
T = Tendering Procedure (Advertisement/Tendering/Evaluation/Award)
M = Manufacturing & Shipping
C = Construction/Installation

8-9.
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Construction-Cost for Phase 1

( Target Year: 1987 )

Note: - Unit = One Thousand Péqu =

- Prices as of 1lst July 1981 _
- Foréign Exchange Rate: US $ 1.00 = Peso 7.30

'000 Pesos

Cost
work Items Total. Foreign Local
Cost Currency | Currency
- "~ Component | Compdénent
A. Banadero System 1,030 396 634
B. Budiao System 1,723 1,028 695
C. Reinforcement/Expansion 1,665 1,115 550
" of Distribution Pipelines
D. Equipment 1,457 1,063 394
Sub Total 5,875 3,602 2,273
Detailed Design Cost ( 10.5% )} 617 378 239
Supervision Cost { 3.5 % ) 206 126 80
Land Cost 100 - 100 L
Total _ 6,798 4,106 2,692
Physical Contingency ( 10°% ) 680 411 269
Total 7,478 4,517 2,961
Price Contingency 4,311 2,592 1,719
Grand Total ( Project Cost } 11,789 7,109 4,680
{Equivalent |{Equivalent {Eqﬁivaient
ko to .. .| eo
Us$1.51 ) US$0.91 M). i USS 0.60M)

5-10
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Water Raté‘§chedu1e
“{Phase I}

DOMESTIC AND GOVERNMENTAL SERVICE CONNECTIONS, 1/2%

 |Firse 10 m3 Cha¥ge for Each Added 3 2/ | Charge 3/
Year =~ 1/ : - ) ) — per -
= 11-20 21-45 over 45 = | Revenye Unit

1981 17.50 |  o.s8 1 o.98 1.19 . 0.70
1982 17.50': 0.84 0.98 1.19  a.70
1983 26.00 | 1.25 © 1.46 1,77 1.04
1984 26,00 1.25 1.46 1.77 1.04
1985 _ 26.00 1.25 1.456 1.77 1.04
1986 28.50 1.37 1.60 1.94 1.14
1987 28.50 1.37 1.60 1.94 1.14
1988 34.00 1.63 1.90 2,31 | 1.36
1989 34,00 1.63 1.90 2.31 ] 1.36
1990 42,00 2,02 2.35 . 2.86 . 1.68
1991 42.00 |  2.02 2.35 2.86 1.68
1992 1 50.75 | 2.44 | 2.84 3.45 2.03
1993 50.75 2.44 2.84 3.45  2.03

Note: 1/ To obtain charge per m3 for the first 10 m3 classified by

connection size, multiply R,.U. charge shown in
3/ above by the following connection size factors.

pomestic : 1.0 for 3/8"; 2.5 for 1/2"; 4.0 for 3/4“; 8 for 1"

Commerical: 5.0 for 1/2"; 8.0 for 3/4"; 16.0 for 1"; 40.0 for
1 172"

2/ To obtain charge for each added w3, multiply R.U. charges
shown in 3/ by the following block factors.

pomestic : 1.2 for 11-20 m3; 1.4 for 21-45 m3; 1.7 for over
45 m3 ; :
Commercial: 2.4 For 21-45 m3; 2.8 for 46-100 m3; 3 4 for over
100 m3

5-11
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Construction Schedule for Phase I + i

{ Target Year: 1993 )

Daraga

Year

Work Item

'82.

'83

'84

‘85

'86

‘87

‘83

‘89

(Appraisal & Loan Procedure)

Engineering Services

Procurement

- Transmission &
distribution pipes,
pumps, water meters, etc.

Civil Work

- Banadero System
- Budiao System

Distribution Pipeline

1

- Service Meter

Note: DD =_Detdiled Design

SV = Supervision of Construction
T =

M = Manufacturing & Shipping

C =

Construction/Installation

5~13
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Project Cost for Phase I + 1¥

( Target Year: 1993 )

Note: - Unit = One Thousand Pesos = '000 Pesos
- Prices as of ist July 1981
- Foreign Exchange Rate: US § L.00 = Peso 7.80 -

Cost

Work Items Foreign Tocal
Total : .
Cost ‘Cnrrency Currency
| . Component Component.
A. Banadexo System 2,824 1,530 1,294
B. Budiao Systém 9,695 5,210 4,485
C. Reinforcement/Expansion of
pistribution Pipelines 4,633 3,105 1,528
D. Equipment 5,662 4,249 1,413
" Sub Total 22,814 14,024 8,720
Detailéd Design Cost { 10.5% ) 2,396 1,480 916
Supervision Cost ( 3.5 %) 798 493 305
Land Cost 156 = 156
Total 26,164 16,067 16,097
Physical Contingency ( 10°% ) 2,617 1,607 1,010
Total 28,781 17,674 11,107
Price Contingency 21,987 12,273 9,744
Grand Total { Project Cost ) 50,768 29,947 20,821
{Bquivalent J(Equivalent ] (Equivalent
to _ to to
US$6.51 M) § US$3.84 M) | US$2.67 M)

5-14
Dardga




Daraga

RECOMMENDATIONS

1. Implementation of the Project

The water supply Master Plan proposed a long tern development pro-
gram up to the year of 2010, and reconmended its 1mp1ementat10n by stages.
amely, Phase Y up to 1987, Phase II up to 1993, and Phase III up to the

. final target year 2010.

In accordance with the above recommendation, the pfeSenf feasibility
study was made with regard to two cases, i.e., Case 1 for Phase I project,
of which the major intention is to maximize use of the existing facili-
ties, together with urgent improveﬁents and reinforcement works, and
Case 2 for a comblned project to Phase 1 and 1II, which 1nc1udes, in addi-
tion to the Phase I works, development of a new water source/s and pipe-

line extension works.

"The results of the study of the two cases indicate that both cases
are tephnically and financially féésible, meéting satisfactorily the basic
reduirements concerﬁinq locan ceilinq,fﬁater rate and consumers' paying
ability. Case 2, however, is based on the given conditions that a
national subsidy equivalent to 20% of the total project cost will be

provided to the project.

As regards implementing the water sﬁpply devélopment pfojeét, it is
desirable to consider the Case 2 project, because it can meet the water
requirement over a medium term futﬁre, contributing té the unimpeded social
development of the community concerned ' pecision of the implemedtation
must be made solely dependxng on the nat10nal policy. If case 1 should
‘be seleﬂted for 1mplementat10n, the Phase Il prOJect should, needless

to say, follow immediately the Phase I progect.
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2. Technical Recommendations
1} Periodic Review of Master Plan

In preparlng and drawlng out the present water supply master plan
and feaslblllty study some assumptions wére inevitably made owing to A
insuffi¢ien¢y of nec#ssary data, and furtheimore, the projected devel-
Opmént of the éfea, together witﬁ ﬁatex consﬁmption, may pbssibly differ
from thé_éctual future development. Thereforé,‘révieﬁ ;ﬁd révision of
'thé presenﬁ report is recommended from time io time as required, at .
least once every five years after the commencement of the opevation of

Phase I or before implementation of the subsequent phases.

2} Population and Water Demand

Population growth may be iﬁflﬁenced by changes in the social
conditions and industrial development in the aréa, and water demand
will be affected accordingly. Therefore, population, both totél:and
served, and water demand should be continuously reviewed, and in addi-
tion the categorlzed water demand should be calculated. It is_advi§able
to revise the projected fiqures in the master plan according tb Ehe

above review.

3) Water Loss and Metering

Loss of water from the water suppiy systém means insuffibieht opera-~
tion and maintenance of resources and loss of revenue ko the district.
To maintain éound manaqement'and sélf—suétaiﬁing'Water.District, 1055
‘of water must be prevented by all means, LoSé of watér can be known by the
metering of water productlon and consumptlon,'and, by ana1y21ng the
results of metering, causes of and remedies for such loss can be estab-
lished. iInstallation and maintenance of meteré, on account of this,

is essential for production points and all consumers' connections.
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4) Future Merger of the Two Water Districls

The water demand in thé short term can be met, as planned in the
piesent master plan, by springs réther élosely'loéated to the two watex
districts, namely Daraga WD and Legaspi City WD. The water demand in
the long term projection, however, héé to be met by more costly develop-
ments of water éoﬂrces on a large scale. 1In order to attain the least
cost system construction and management of the water supply in the means
concerned, it is most desirable for the two water districts to merge as

early as praeticable.

5} Safety and Palatability of Water

' The existing water supply system of the Daraga WD has chlorination
egquipments to disinfect the water to supply. Tb insure the safety of
tap water, chlorination has to be cthtantly'conducted, but the existing
equipment is not necessarily well attended to satisfy this purpose.

Some improvement is required.

6) Arrangément for Transition Period

It was only recently that the two water districts, Daraga and
Légaspi Ciﬁy, were formed.and the operation of the water supply facili-
ties and management of the water supply business were started on an
independentfbasis. However} until completion of the water source
facilities of the Legaspi City Water District, the bulk supply from the
Daraga water system must be continued. In this connection, even the
nécessary works are included in Phase I implementation, the following
technical arrangement'is recommendéd te be.eXecuted as soon as possible.
i.  To réhabiiitafe_ﬂanadero Spring system to supply the available

water from the spring.
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ii. To make full use of the Paraga Spring at the campus of

-the B{U; pilot elementary school.

7) Tmprovement of Plumbing System

.Since the water. préssure has been extremely low so far, most of
the plumbing system have been built in an abnormal way, namely, corpo-
ration cocks are fitted at the bottom of pipe, or pumps are installed
onto the main, or private storage tanks and pumps are provided to
plumbing systéms. When the water pressure is heightened to the normal
level by the project, all these devices will become causes for water
loss. - Therefore, all the plumbing systems must be checked and irregu-
lar devices be faken away. On the other hand, when there is an appli-
cation for connection to the main, the design must be checked before
execution s6 as to make sure the design is made in accordancé with -

normal practice.

8) Measures to be Immediately Taken

Reduction of leakage and wastage is the most effective measure to
substantially increase water supply. As water shortage in the served
area is preSentlyIVery acute, it is recommended, that the newly formed
water district, should concentrate its effort on reduction of leakage
and wastage even before the proposed preject is started. Water thﬁs
saved can alleviate the suffering of the customers from water shortage,
and may in addition be supplied to new customers. Besides, the financial

position of the water district will be accordingly improved.

‘At presént, leakage and wastage from the plumblng systems account
for more than half that of the whole water supply systenm. Therefore,
to maximize the results of the leakage abatement act1v1t1es, all exist-

ing service systems should be inspected, and all leaks thereof be repaired.
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Further, to discourage wasteful use of water, all the connections should
be metered. If required, fund necessary for metering should be borrowed
on a short term basis, though the cost for metexr procurement and installa-

tion is provided in the present project cost.

9) Riverbed Observation

It is recommended to study.the long-period seasonal movement of the
riverbed of the Yawa, although the present planning selected a 5ite
for infiltration gallery which is considered to hardly be affected by flow,
before construction and thereaftér, in order to Keep the original function.

of infiltration gallery to be installed.

10} Riverbed Water Quality

Aithough the rivefbed watér has presently good quality suitable for
drinking, it may undergo chénges in the future when more populaticn con-
centrate along the river. Against such probable pollution of the river

water, and further riverbed water, the following is recommended.

(1} To obséfve the variation of the riverwater quality by regqular
sampling and analysis.

(2) To observe the variation of the riverbed water quality after
the commencement of the infiltration qalléry operation.,

(3) To watch the siting of factories which may discharge wastewater.

(4) To record the increase of population in the river basin.

When any sign of undesirable pollution is noticed, measures must
be taken against wastewater with harmful quality, or for installation
of a sewerage system, or addition of treatment processes to riverbed

water, such as chlorination plus sand filtration method.
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. 11) Water Right

Intake of water for water supply from water sources,rsuch as springs
and riverbed water, and construction bf facilities for such water intake
should be authorlzed/approved by author1t1es in ¢harge in compliance with
relevant laws and regulatlons. It is, therefore, recommended that formal
procedures for such authorlzatlon/approval be taken before the 1mplementa—

tlon of the present pro;ect.
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1. Introduction

1.1 Authorizatiocon

The’preseht repoit on water supply master plan and'feasibilipy study

is prepared in accofdanbe'with'thg terms of reference of the Contract
for the Engingering Setvices (the work)_made betwéen the Japan Interna-
tional'COOperaﬁion Agencf (JICA) and Nihon suido Consuliants, Co., Ltd.
{the Conéultant) on June 22, 1481. The work was earlier requested by
the Government of the ﬁhiiippiﬁes to the GOvefnment.of Japan,- and the
latter deéided to undertake the work through JICA within the frame of
the interﬁatioﬁél'cooperation program., With regard teo execution of

_'the present work, the leading agency of the Government of the Philippines

is the Local Water Utilities Administration (LWUA).

1.2 oObjective and Scope

. The objec¢tivé of the Wwork is to eéstablish a cOmprehensive watér
supply plan for the Détaga Water District {Study a:éa) for a long tefm
period up to the year of 2010, including preparétion of a project having
a highest priority for immediate implementation. The'projeét, with such
priority, will be stﬁdied with regard"to7its feasibility in the aspects

both technical and financial in PART THREE,

The Scope of the master-plan”coverst

1) Data collection and analysis

2) Establishment of the target year for planning,
3) Definition of ser@éd érea for planning,

4) Estimation of population, '

5) Estimation of’water demand,

1-2



6)
7)
8)
9}

10}
11}
12}
13}

The

1)
2)
- 3)
4)
5}
8)
7}
8)
9)
19)
11)

12)
13}
14}
15}

16}
17}
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‘Study of present status of watérworks,

Study of water source,

Planning of water supply system,

Rough estiimation of costs for constructlon, opelatlon
and malntenance;

preparation of implehentation schedule,

Study of Interim Program,

Socio-econonic study, and

studies of organlzatlon, operation and managenent plan.

scope of the feasibility study covers:

Definition of the térgét year,

Definition of p:ojeét area,

Estimation of population to be sexrved,

Estimation 6f the water demand,

Study of improvement of existing facilities,

Study of water sdurce,

Study of required facilities and layout of facilities,
Study of design criteria,

Preliminary desiqgn,

Preparation of construction schedule,

Study of construction materials and labour force and

study of construction ability of local contractors,

Preparation of construction method and procurement

method of materials and equipments,

Estimation of costs for construction,:operation and
maintenance,

Estimation of bhenefits,

Financial analysis,

Studies of organization, operation and managewment plan, and

Preparation of Implementation program.
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) TeImino}ogy

The followxng hords and terms in the present report mean as set
forth below: ' ' L o ‘

(a)-_water DlSttht - 10ca1 water dlSttht f0rmed pursuant to the
' :Prov1nola1 Water Utllltlés Act." _ S
‘,(b)..Rural Waterworks Assoc1at1on - a 1ura1 waterworks aSSOCiatlon
- oxganized pursuant to’ the Executive Oxder No. 577.

{e) Level I system - develoPed point souxce, such aAs arte51an well
or protected sprlng. ‘generally. suited’ for clusters of alound 15
households for a shallow well ‘and 50 households for a deep well.

{d)  Level IX system - Level I plus &' system of communal Eaucets,

: qenerally su1ted fox more denss clusters of around 100 households.

{e) Level 11T system ~ system of 1ndLv1dua1 house connectlons. ;

- {£f)  Point. Source - generally a protected well or a sprlng w1th.no _
dxstrlbutlon system, whlch has a dxstance to the farthest userr
- of no more than 250 m. _ .
(o)"Poblac10n - an’ urbanxzed area 1n a 01ty/town
(h} - Barangay - a polltlcal un1t or communlty 1n a c1ty/town, however

' _“Barangay" in thls Report refers to that whlch 15 located outslde

of a poblacxon.
1.4 compilation of the Report -

The exlstlng water supply system was formerly owned and operated
by the Albay ProV1n01al Waterworks System and covers most of three

poblacions of Daraga, 0Old Albay and Legasp1 Port, and some barangays

._alonq the transmlss1on lxnes._ However, two water dlstrlots, one for the
Munxcxpallty of Daraga and the other for the Clty of Legaspi., were formed
Cin October 1931 the water supply system has been 5911t into ‘two systems
unider separate ownershlp and management,_although the fa0111t1es have
physxcally sone connectlons.a Real separatlon of the ex13t1ng ‘system.
.can be achxeved only when the plan are 1mp1emented to a larqe extent.
'Taklnq 1nto account these 01rcumstances, Part One General of the
present report w111 descrxbe the general condltlons and the water supply-
systems of ‘the PrOV1ncia1 Waterworks area 1mmedlately before the forma-
tion oE the two water dlstrlcts, Leqasp1 Cxty ard Daraga, and Appendlces_
' coverinq all studies and 1nvest1qat10ns performed in the same area will

be attached,
i-4
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2.  Present Conditions of the Study Area .

2,1 HNatural Conditions
2.1.1 Location

The study area con51st1ng “of the Clty of Legaspl and the Munlc1—
pallty of Daraqa LS located 1n the scutheast of the Albay Prov;nce
along the seacoast. The area 15 about 500 km away from Manlla, and
is llnked thh the latter hy hlghway, rallroad and alrway _In addl-
tion, there is a good seaport, which connects with other ports in the
'countty for transportation of goods. The City of Legasp1 is the capital
 0f the Province and forms a canter_éf local admlnlstratlon, education

and commerce.

2.1.2 Topograbhy

The étudy area inClUdés'mbuntains,7ah ailﬁvial piain and tﬁe
seacoast. An outstanging one of the mountains ig the actlve volcano
Mt. Mayon with an elevatlon of 2, 462 m above sea level, wh1ch rises
in the north of the area. Its gently sloped foot spreads 1nt0 the

study area, and to the sea on the east.

The Yawa River, which flows from west to east along the séuthefn
end of the volecano foot, has deVeIOPed an alluv1a1 p1a1n. The built-
up areas of the Daraga mun1c1pal1ty and the Legasp1 01ty are sxtuated

in this plaln.

. .. In the center of the plaln and on. the south bank of Lhe Yawa Rlver,_

.there is Mt Llngulon, 165 m h1gh, which is an old extlnct VOleano.

In the south’'of the study;area,_the 1ow¢r Catabrean mountains

stretCh_taward'far'sbuth beyond the boundary of the area. .
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_ Three poblacions, Daraga, Old Albay ‘and Leqaspx Port, are in the
'plaln with fa1r1y dense populatlon. The last hamed poblac10n has a

seaport, constructed taklng advantage of the faVOrably shaped seacoast.

2.1.3 Geology

- Geologlcally, the study area has three distinct areas, 1 e., the

Mt. Mayon, the alluvial pla1n and the 1oaer Catabrean mountanous areas.

| :'iﬁe ﬁt. Haybﬁ argé comprises 15§aﬁfldﬁé, ﬁndesite, scoria and
volcanic ash in thérhigher'pbrtiéﬁ;of;fﬁe moﬁntéin'slope, and mud-
flows in addition to tﬁé above in the lowex portion. ‘The latter
pOrEiOn'is’pfedominahtly covered with mudéfiows,;férming.the gentle

and émdétﬁyélépé of the vast mountain skirts.

The a]luv1a1 plaln has formations con51st1ng of lapilli, voicanlc
.sand ash, and clay. All these originate from the eruptions of Mt. Mayon
and the formations of the lower mountains. The alluvial plain has been

formed by the Yawa River with the transported material.

‘The lower mountainous area is formed of the:Daraga formation,
which consists of lava flows, agglomerates, volcanic breccia, tuff

with intexbeds of conglomerates, sand and shale.

2.1.4 Climate

The study area béiongs-to the tropical climate zore, with'plentiful
pr901p1tat10n all through the yvear and high temperature. The period
from November to January, in partlcular, is promlnent in rainfall
'havinq a maximum monthly average of 415.3 mm, and the perlod from_ _
February to_thober has .a high monthly average of-223‘4 mu., The annual
aVefa§e5rainfaiifi§'3,256.4 mm {no%mai 1951-70), which is higher than
that of the whole éduﬁtfy; 2,500 mn. The area has no definite dry season.

i
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The temnerature is generally h;gh and not much varlable through

the day and the year. The annual mean temperxature is 27.0°C.,

_ The area is 51tuated on the typhoon belt and in the latter half
_ of the year it is rather frequently h1t by typhoons. TlOplcal depre—

ss1ons pass the area bringing abundant rains ddring the high rainfall

wmonths.
Table 1.2.1 Climate Récbrd Legaspi City
(Perlodx 1951 - 19?0 Normal)
Source of Data: Annual Cllmatolog1ca1 Rlver
{PAGASA, March 1980)
e R e e
anﬁéry. 301.5 22 -84
February - : 176.1 : 17 . 82
March * - 207 12 - 82
April 172.6 B T 82
May 1821 14 - 82
June . 205.3 ' 16 - 82
July 229.8 : 19 | : "84
August . - 282.8 ' 20 85
Séptember . 247.2- : 20 85
october ~ 307.2 20 85
November 478.2 : 21 85
December | 466.2 23 . 85
Annual 3,256.4 226 84

2.2 Population

_ The Populatlon Census conducted in May 1980 reg1stered a popula—
_ tion of 98, 787 for Legaspi Clty and that of 73, 213 for Paraga; or an
increase of 10 409 persons over the 1975 censual figures ‘of 88, , 378 for

" Legaspi City and an increase of 9,948 persons for Daraga.
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Tqble 1.2.2 (1) _Pést_qugl§£§0n-Trendé' Legaspi City
S ' T(i970 - 1980)
i  Population Gromen Rates (3
Barangay = : BN E—— ; A —
S 1970 1975 1980 ; [1970-75 | 1975-80 [1970-80
: L."EGA.SPi'POR’!‘_ |
- DIS¥RICE _ o : | _
1. Arimbay 1,422 | 1,683 | 1,817 3.1 1.9 | 2.5
2. Bagoh Abre 460, 558 745! 3.9 6.0 | 4.9
3. Bigaa 2,816 3,03 | 3,262 s 1.4 7] LS
4. Buyudn 1,463 | 1,938 | 2,137 5.7 1.8 3.8
5. Dap-dap 1,714 1,447 | 1,911 -3.4 5.7 1.1
6. Dita 532, 634 724 3.6 2,7 3,1
7. Gogon 2,250 | 1,585 | 2,770 ~7.3 11.8 2.1
8. Legaspi City ..‘ : S :
- . proper (u) 35,911 { 19,694 | 19,201 - -0.4 -
9, Padang 901 | . 996" _'1,450' 2.0 7.8 4.9
10. Puro 2,154 2,63§ 3,069 1. 3.1 3.6
11. Rawis 1,783 2,163 | 2,381 3.9 1.9 2.9
12. San Joaquin 785 - 905 | 1,105 2.9 4.1 3.5
13. San Roque 4,137, 3,106 | 3,234 | -5.9° 0.8 2.5
14, Tamadyan 482 576 611 3.6 1.2 2.4
Sub-Total 57,179 | ‘40,926 | 44,487 - 1.7 -

Note: (uf'Uiban

ALBAY DISTRICT _
1. Bagacay L 826 904 -1.4 1.8 0.2
2. Banquérohan 2,588 2,354 | 2,67 1.9 2.6 0.3
3. . Bariis 1,352 1,490 | 1,611 2.0 1.6 1.8
4. ‘Bogna 2,4637 2,580 2,?46 0.9 2.7 1.8
5. Bogtong 1,496 | 1,707 1,974 2.7 2.9 2.8
6. Buenavista 352 403 530 2.7 5.6 4.2

- to be continued -
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Table 1.2.2 (2}

Past PopulatiOnITrend: Légaspiléity
. {1970 - -1280)

Average Annual

Ll ,POpulatioq -Growth Rates (%)
Barangay = - S — -
R 1970 | 1975 1980 11970-75 | 1975-80 §1970-80
7. Cagbacong 1,609 | 1,705 | 2,005 | 10 | 37 | 2.4
'8.  poblacion (u) 118,030 | 21,530 - 3.6 -
9. Cruzada 1,410 1,507 | 1,760 1.3 3.2 2.2
10, Estanza 1,533 | 1,683 | 1,927 1.9 | 2.7 | 2.3
11.  Homapon 2,004 | 2,240 | 2,378 2.2 1.1 ‘1.7
|12, 1malned 811 902 944 2.1 0.9 | 1.5
13.  Mabini | 625 841 - 937 6.1 2.2 4.1 .
14, MaritaWa". 828 1,020 | 1,282 4.3 a.7 4.5
15, Maslog 2,568 2,701 | 2,682 1.0 | -0.1 0.4
16, Pawa 2,000 | 2,196 | 2,323 1.4 1.1 1.3
17. San F};ncisco 1,132 1,157 | 1,457 0.4 4.7 2.6
18, Taysan 3,186 4,101 | 4,399 5.2 1.4 3.3
Sub-Total 26,911 | 47,452 | 54,300 - 2.7 -
TOTAL 84,090 | 88,378 | 98,787 1.00 2.3 1.62

Note: (u) OUrban

1410
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Tabla 1,2.3 (1) iPast'Populggionawxéhd:jeparaga‘ﬂdnic1paiity
: : T T (X970 - 1980) _

population '-'gkerage;annuai
o - S . Growth Rates (%) .
Barangay. T '”- S R |
- 1970 - | 1975, 1980 |1970-75 [ 1975-80 |1970-80
1. Alcala” B 1;503  1,607 1,768 | 1.3 1.9 1.6
2. alobo | 49| sz | se| a1 | e | 28
3. Anislag | 2218 2,448 | 2,819} 2.0 200 | 2.4
4. Bagumbayan | - 951 |. 1,121 | 1,280 | 3.3 2.7 73.0 
5. . Balinad : 1,030 | 1,190 | 1,331 2.9 | 1| 2.8
6. Banadero o1 | 1,070 1,158 | 3.1 | e | 2.4
7. Banag | 1,28} 1,31 [ n7s| 07 | 62 | 3.4
8.  Bascaran 1,608 | 1,698 2,241 | 1.1 5.7 | 3.4
9. Bigae 675 | 731 | 657 | 1.6 2.2 | -0.3
10. Binitayan |- 1,144 ] 1,579 2,323 | - 6.7 8.0- C 7.3
il. Bognalon | ae3 539 {° e1w0 | 3.1 2.5 2.8
12. Budiao b 935.: 1,218 | 1,417 4.3 | 3.1 3.7
13.  Durgos | 729 718 | 831 1.3’ 1.3 1.3
14. Busay 748 085 | 1,228 | 5.7 | 4.5 5.1
15. camarom 543 - 520 587 o9 | 2.6 0.8
16, culiat - 576 780 861 | 6.3 2.0 4.1
17. De la Paz 444 426 as2 | Qo.sl 2.5 - _io.s'
18, Dinoronan 38 | 407 | 38| 2.0 1.1 | 0.
19.  Gabawan e | em | 1223) 2.2 7| 3.5
20, Gapo 1,240 | 1,591 1,520 5.1 -0.9 2.1
21, Ibaugén ' s | 3sz | aa7 | 3.8 3.2 3,50
22. Inarado : 968 | 1,129 1,003 | 31 1.1 2.1
23. Kidaco _,: 337 | 410 512 | 4.0 4.5 4.3
24; Kilicao 1,775 | 1,696 | 2,182 | -0.9 5.2 | 2.1
25,;“ximant¢n§ 1,176 | 1,252 1,527 1.3 | 4.1 .| 2.6
26, zxinawitan : 462 421 | 421 [ 19 o 1.9
27. Kiwalo s71 | es6 | - 700 | 2.8 1.6 | 2.2

" - to be continued -
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Table 1.2.3 (2}

Past Pbpulation;Trenda -Daraga Municipality

{1970 - 1980}

Average Annual

o Pbpulag%on _ Growth Rates (%)
.. Barangay T 5 N E R -
SR : 1970 | 1975 1980 - |1970-75 | 1975-80" |1970-80 °
28. 7La¢ag , 1,702 1,846 2,037 ‘1.6@ 2.0 | ‘1.8
29, Mabini 443 | 509 611 | 2.8 3.7 | 3.3
30. Malabog 2,255 | 2,413 2,579 | 1.4 1.3 1.4
31. ' Melobago 395 423 495 | 1.4 3.2 | 2.3
32, Maopi 697 | -ss1’ 874 4,3 0.3 2.3
33, " Maropoy - 2,348 | 2,535 3,161 ] 1.5 a.5 | 3.0
‘34, . Matong 549 | © . 468 839 [ -3.2 12.4 4.3
.35, Méyon o 850 - 990 992 ERY - 1.6
36, Mi-TIsi 443 475 731 1.4 9.0 5.1
57., Nabasan - 540 656 637 4.0 ' -0.6 1.7
38. Namantao 91s | 955 1,111 0.9 3.1 2.0
39.  Ppancan 670 | 593 [ 638 | -2.5 1.5 | -o.5
40. pénafrancia 992 1,028 21,301 a.7 4.8 2.7
41.  Poblacion (4,389)| 4,011 3,956 | -1.8 ~0.3 | -1.0
42, Sagpan 3,545 | 3,577 | 4,69 0.2 5.6 2.9
43. salvacion 1,161 | 1,311 1,780 2.5 6.3 | 4.4
44, san Rafael 217|218 306 - 7.2 3.5
45, " San Ramon 1,363 | 1,369 1,373 - - 1 e
46. San Roque 31,123 3,732'_ 3,852 3.6 0.6 2.0
47. San Vicente go1 | 779 758 | -2.7 -0.5 -1.6
Grande . ) . .
48. San Vicente 132 181 192 6.5 1.2 3.8
_ ‘Pequeno _ : . '
49, S&ipi - 1,187 | 1,843 2,192 9.2 .5 6.3
50. Tabon-tabon 827 930 1,058 2.4 2.6 ‘2.5
51. - Tagas 1,757 2,259 2,902 . 5, 5.1
.52, Talahib - 683 | . 694 732 . . 0.7
53. Willamermosa | 1,035 | 1,156 | 1,340 : 3.0° | 2.6
TOTAL 58,335 | 63,265 | 73,313 1.63 2.96 2.30
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These increases in terms of average annual growth are 2.3 percent

- for Legaspi ¢ity and 3.0-peréénﬁ-for Déraqai

The populatlon in Legasp1 City is dlstr1buted among 69 baranqays
in whlch 40, 821 or 41 ‘percent of ‘the total is. concentrated in urban

_areas while 57,966 or 59_percent is living in rural aveas. -

In Daraga, the urban population concentrated in the poblacion
and the five neighboring barangays is éstimated to be 25,899_0r-35
" percent of Déraga total population with the rural area population

being 47,324 or 65 percetn of the total.

Papulations both for Legaspi City and baraga classified by barangay
and their past trends, 1970 - 1980, are shown in Tables 1.2.2 and'ls2.3.

2.3 Socio-Economic Corditions

The study area consists of the City of Legaspi and the Municipality
of Daraga. From the socio-economic point of view, Leqéspi City and
Daraga can be observed as one area. This is'particularly true in the
field of economic activities. They are both basically agricultural.

In trade and commerce, Legaspl City and Daraga are complement1ng each
other, as they serve their comblned population and residents of the
surrounding areas as well. The study area is becoming the commercial

center of the Albay Province.

Manufécturing iﬁdustries in the study area afe 6f the small-scaled
cottage type, with éxception oﬁly of the Legaspi 0il Company and the
Isalog Pulp and Paper Miil.

The household income in thé study drea remains considerébly low,
and nearly 80 percent of the urban.households and 75-peréent of the rural
hbusehblds ate producing nearly onc-fourth of the food they consume in

order to cover the shortage of their monthly income.
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‘BiCol is Spoken by 98 peréent.of;the population iﬁ'the study area,
and 99.3'pércent of the peéple in Daraga and 96.5 percent of Legazents

_are Roman Catholic.

Males and females are almost the:same in numberﬁin the study area.

‘More than half of the population in the area are under 20 years old.

The education level in the study area is high, reflecting the fact

that the area is the educational center of the Bicol Region.

The dwelling conditions in the study area are, though improving,

still poor with more than 70 percent of dwelling units roofed with nipa.

The trén9portation system in the study area includes one airport,
one.séaport and ohe'raiIWay line. The area, in addition, is served
by a number of buslines and spot-to-spot jeepney transportatlon. The
pavement ratio of the study area's roads is considerably high compared

" with other municipalitijes.

There have been proposed 18 communal irrigation systems in the

study area but so far only one project is on-going.

The study area is being served by a provincial water.supply system,

though its service is not so satisfactory.

Electric péwer is belnq supplled by a semi-government entlty,

:WIth an energlzatlon of 39.1 percent.

In the past five years, 1976 to 1980 Gastro Bnteritls, a typlcal
water borne dlsease, ranked 7th in the causes of both morbldlty and moxr-
tality in Leqaspl City. In Daraga, it ranked also 7th in the causes of

mortality and 10th in the causes of morbidity.
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The study area has 12 hospitals whose total béd ¢apacity amounts’
to 861. The ratio of the households with Elushétype and water~sealed
toilets amounts to 50.2 percent in Legaspi City and 41.0 pércent in

Daraga.

For details, please refer tq'Appeﬁdix'S.
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3.  Bxisting Water Supply

3.1 General

The na;or exxstlng water supply system in the study area 15 the
water works system that was . formerly owned and operated by the Prov1nc1a1
GOVernment. “The system serves three. pobiac1ons, Daraga, Old Albay and
Légaspi-bort. In addition, there are Level I1 systems ;n_some barangays
which are located far éway from the boblaciohs. Further, there are
a number of Level 1 systems,zscattéred in the ihree'pdblancioné and

barangays.

As regards the LeVel.III sfstem, details of which afe dealt with
in the follbwing éections with a view to preparing most realistic water
supply raster plan, the presLnt water supply conditions are far from
satisfactory, due to deterioration of the water supply fac111t1es
and damages to water sources and transmission systems by the latest
flood. Most of the served area has’no water in thé day time, and
even in aréas where water is available for 2@ hours a day the water

pressure is too low for use.

3.2 Water Sources

The water sources currently used by Level III, 11 and I systems in.
thé study area are spriﬁgs, déép wells and shallow wells; as shown in
Table 1.3.1. Water quality of major water sources and'drihking water
quélity'standard in the Philippines are shown in Appendix 1. Details

of which are summarized below.

{1} spr rings _ o
Sprlngs are very widely used for water supply in the study area.

- Main supply sources of the Albay Provxnc1al Waterworks System are¢ also

springs, namely Budido I, Budiao 1I, Banadero and Daraga Springs. Most
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Table 1.3.1  Conditions of Existing Water Sources
tName of Kind of Production | 6d0r X | color
Source Source Level { cu m/d ) | Place Inten- {Unit)
sity
Budiao I Spring ITI 3,600 2/ | paraga 0
pudiao I | Spring 111 3,760 = 2/ | paraga 0
Banadero Spriﬁg 111 2,940 g/ Dataéa : 1
DParaga Spring III 154 2/ Daraga’ 13 10
Camp Ibalon | Deepwell 11T 109 2/ | Legaspi 3 15
Bogtorig Spring 11 850 3/ | Legaspi 1 .0
Salbacion Spring II - | Daraga 0O 0
Tinapian Spring II 5,180 .2/ Manito 4] 0
Lacag Spring Il 260 3/ ¢ Daraga 0 0
Buyoan Spring I 7,230 3/ | Leégaspi 0 0
Tinago Deepwell 1 35 3/ | Legaspi- 4 20
Malabog " Spring 1 - Daraga 2 0
Bicol Deapwell [Private - Daragé 4 8
Binato beepwell Private - Legaspi. 5 10
Imperial St.]ShallowwelliPrivate - Legaspi O
Déraga Shallowwell| Private ' - Daraga O
Curuzada Shallowwell P;ivate - Legaspi 4
Note
i/ Odor Intensity = Description of Cdor
0 "Non
1 - Barely perceptible
2 perceptible
3 " Easily perceptible
4 Strong '
5 Intense
2/ According to data obtained from the Provincial Waterworks

3y

Measured'by the Team
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of the springs in “the' study area are’ lécated at the foot of ML, Mayon,
and the yield of each of these springs is falrly large.- Thelr chafaéte-
ristics are that 1} they are 1ocated at hlgh elevatlons, about 100 m or
: :more abOVe sea Ievel, 2} their yxelds vary accordzng to seasons, and

3} the’ water quallty of “the’ sprxngs at the foot of that mountaxn isg
_generally good havxng few bacterla and llttie odor, Jow cOncentratlons

of dlssolved matters and turbldlty.

Other sprirgs located at Mt. Linguion and the lower mountains are

not much in yield, and some of them have odor of hydrégen sulfide.

(2) oeep Wells

Some deep hells have been sunk in the poblaCLOn area - for use by
chel 11 and 1 Systems and somet1mes for prlvate use. Almost all of
5 the deep hell water has very poor quailty as shown in Table 1.3.1'end
- Appendix’ 1, hav;nq strong “odor of hydrogen sulfide and high value of
. COIOI,'whlch may derlve from the. characterlstlrs of the formatlonq
ejected from the volcano. Removal of odor and color is not practlcally_

4

recomméndable. {Refer'to Appendlx‘l)

(3) Shal low Wo:zlls

‘ Shallow wells are used wostly for prlvate domestlc use. ‘They
have rather good quallty compared with that of thé deep wells as shown

in Table 1.3.1 and Appendlx 1.

3.3 DistributionVSystem

The ex1st1ng dlstrlbutlon system of Level 111, of which water
sources are mentloned in Table 1, 3. l in the foregoing section is composed
of mainly two systems of BudLao and Banadero springs. The system does
not, in a pr901se meaninq, have a transm1351on systoem, but the p1pe11ne

' between the 1ntake and the entrance akt the poblac10n of Daraga will be |
termed transm1931on line, and the networks coverlng the three poblacions
of Daraga, Old Albay and Leqaspl Port w111 ‘be called dlstr1but10n system,

- for cqnyeplgnce_ofrdescriptlon. The system is 11}ustrated in Flgs.'1.3.2,
1.3.3. and 1.3.4,. | |
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(1) Budiao Spring System :*

The 'Budiao spring system se‘rﬁes,'_by'qta\fi_ty,‘frdai'hly the two pobla=
cions of Daraga and Qld Alb&y thrdugh the franéhissiOn line, 200 mm_in'
diamehér'and 5 km.inWlehqth,*tbﬁsistihg.of'ACP and CIP,‘éonéttucted in
1960. This system has been reinforced withia:spting locétéa in the
Daraga poﬁlacion and’' a deep well sunk near Camp Ibalon. - Production
of the above two sources is being pumped directly into,tﬁe distribu-~
tion networks. Even with this enforcement, watéf’ié insufficient and
water pressure in both transmission and d;strzbutlon lines is extremely :

tow.
Presently, the watey intake at the spran jis less than 3, 900 ‘cu n/day,
whxch is the c¢alculated carrying capacity of the pipeline, against the

yield 7,360 cu m/day, as reported in Appendix 6.

{(2) Bahadéro Spring System:

The Bahadero spring system serves, by gfavity; tﬁe,poblacions of
Legaspi Port through the transmission line and a distribution main -
laid on the north side of the served ;rea. The transmission‘line is
150 mm in diameter, 4 km in length and of ACP, constructed in 1970.
Thls system is currently out of service because of seriocus damage by

a typhoon in June 1981.
Water intake at the spring is none at present. The capacity of
the pipeline is estimated at 2,200 cu m/day against the recorded yield

2,940 cu m/day.

(3) Distiibution Networks

First gistribution pipelines.weré installed in 1927 and since then
extensions of pipeiines were made in 1950's and 1970's. Pipé materials
are of cast iron, steel, asbestos cément and galvanized iron. ( Refer

to Table 1.3.2. )

There are several publlc faucets on -the Bud1a0 transm15$1on pip911ne
and in the poblacxon, they are presently used by ne1ghbor1ng people.

Fire hydrants were 1nstalled in 1930's, however, they are not suf5101ent
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in numbers and their actual function is in doubt. Air valves and blow-
off branches axe equipped to some extent. ' '

Supply constxons are from sat1sfactory, and Old Albay and Legaspi
Port, in paxticular, have no water durxng daytlme. Some consumers take
water by pump from the: maln dur1ng night time as water pressure is very.
low. . As descrxbed in Appendlx 3, watar pressure recording was made. only .

in:the Daraga area for the - above rxéason.

As regards leakége. visible leaks on the ground surface are very -

_rare, but this fact leads to susp1c1on that invisible underground leaks
- may ex1st To ascertaln actual conditions of the exxstlng plpellnes,

Some representatlve spots were dug to inspect the soil and the conditions
ofxpiée cdrrdsién. Ma]or findings of the 1nvestlgat10n were that pH of
‘the soil was generally higher than 7, sulfate concentratlons ranged from

91 Ppm. to 132ppm, and chloride contents were 'in a range of 0.7 ppm to ‘16,9

ppa. .Exterior surface of the laid p1pe had encrustatiens, but pittings

of the pip wall weére not detected.

Frém the above conditioﬁs,_as well as the results of water analysis,
,leaks_may;'it is concluded, be attributable to the aging of the pipelines
and the poor maintenance of all the facilities; it may not be caused by

501l corrosiveness.

Table 1.3.2 Exiétin@ Distribution Pipeline

_ . ) Length (m) '
Diameter - B e i Material
{mm)  Legaspi Darage Total
200 . 2,405 5,125 S 7,530 . - CCI, ACP
. . . ) . . Lor S SP Lo
175 3,500 5,000 - 8,500 sp
150 8,360 4,315 12,735 ccr, ace.
100 8,638 2,515 . 11,153 ., cex, ace
75 4832 } 5,850 . . } 8,265 . AB. 1
50 1,043 ' _ Te)
Total 28,308 19,865 48,173
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- 3.4 Preseat Hete? Use

Present sources Of water supplles for the study ‘area are 1) Budiao ;
1 and II sprlngs, 2) Banaﬂero sprlng, 3) Daraga sprlng, and 4) Camp IbaIOn
deep well. Total productlon amounts frOm the above sources’ are est1mated

. as 19 563 cu m/d detalls are descrlbed 1n 3. 2 Hater SOUrces.' As stated
'1n the precedlng sectlon. however, the Budlao transm1531on plpellne has
'only a carrylng capaélty of 3,900 cu m/d agalnst the yleld of 7,360 cu m/d
Tha Banadero spr;ng system has not been functlonlng since June 1981 because

of the SerlOUS damage caused hy a typhOOn.

At present the'tetal amoﬁnt'of watef eupply for Albay Provincial

' Waterworks System is estimated as 4,163 cu m/d at a maximum basis.

Aécbrdingxfo the APWS office, the served populatiOn is'apprdximately-
36,500 in total whlch may be Spllt into two as 18,600 and 17,900 for .

Legaspl and Daraqa respectively.

. The present service cOnﬁeétions are 1,405 and 1,229 for Legaspi ..

" and Daraga respect1ve1y. out of the above totei'cenhectiohs,'the

' metered service connections are only 115 or 8 per cent of the ‘total and
186 or 15 per cent 1n Legaspl and Daraga respectlvely. The breakdown
of . service connectlons by use categories in Legaspl and Paraga is showﬁ

in a table below.
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Table 1.3.3 Present Service Connections

'Use Categorg Legaspi
Domestic - 1,184
‘Commercial 151
Industrial o .50
insfitﬁtional . _ ) - 27
Public stand pipes: - -~ : 3e
Total 1,405

Total Legaspi and Daraga 2,634

System loss and leakage are not

Daraga

Daraga ’

1,125
Bl
12
5

1,229

btalnable from the balance of

supply and consumptlon due to the shortage of suPply and the very low

pressure in the system, which is causing a

for the consumer,

3.5 Present Water Rates

3.5.1 Procedure for Determining Water Rates

a suppressed supply condit1ons

The origlnal establlshnent of water rates and thelr changes are

recommended by the Waterworks Superlntendent through the Prov1n01al

Treasurer to the Prov;n01a1 Governor._

Based on the 1n1t1at1ve of the

Provincial GOVernor, - the Sanqqunlang Panlalawlgan (Prov1nc1al Board)

deliberates upon and approves the recommended water rates.

A public

hearlng is sometime conducted by the Sanggunlang Panlalawlgan for this

purpose.

3.5.2 Present Schedule of Water Rates

The present water rates were approved in 1977,

-As'shown in Table 1.3.4,

the mlnlmum ‘water rates are pll Q0 for domestlc consumption, p18.00 for

commercial; and p23 00 for industrlal consumptlon.
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3.5.3 Billinq'and ﬁisconneﬁtiéni

'Hatef bills ave réndered'mdnthly to cdnsumers by bill'collebtors.

The bills are then pald within a per;od of five days. Dlsconnectlon

is nsually ordered for dellnquent Gonsumers who fa11 to pay the water

"bllls after the period of five days.__‘ ' _ Lo

Table 1.3.4 Present Schedule of Water Rates -

1. Flat Rate
' pomestic

Commercial
Industrial

2. Meter Rate

Domastic

Commereial |

Industrial

Soufce_of Déta:

pli.og

p19.00

for the first faucet, plus p3.00 for each
addltlonal faucet or outlet

for the'first Eaﬂcet, plus p4.00 each addi-

. tional faucét or outlet

p23.00
: . additional faucét or ocutlet

pl1.00

- p 0.30

p 0.20

p 0.15

$19.00

p 0.40

p 0.30

- p 0.20

- p0.15

p23.00

P 0.30
-'p 0.20°

p 0.15

for the flrst faucet, plus £5.00 for each

minimuam qhar@e fof the first 20 cu m.

per cu m..for ihé First additional 10 cu m.
per cu m, for the first additiéhéi 26 éﬁ m.
bef:cu'm. for.all_éddipional cdnsumgtion.
minimum charge for the first 20 cu m.
per cu m. for the firé;_additionél 20 cu m.

per cu m. for the'first'additiOnal 40 cu m.

‘per ¢u m. for the first additional 60 cu m.

Iéer.éu m3:fdf aii édd;#iéﬁai cbngﬁ@ptién:
hinimuﬁ charge fér the first 20 cu ﬁ. |
per cu m; fdr'ﬁhe.fifét additional 36 cu m.
per cu m.:fé? tﬁe first additiona1 4Q cu m.
pef.cu m. for thé first'addi£iohal 60.cﬁ_m.
per’ci m, for the“fitét addltlonal 80 cu .

BT

bég'éu m. fok alliadd1t1onal consumpt1on

Albay Provincial Waterworks System.
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1/

3.6 Present Institutional Water Supply Practice =/

3.6.1 Responsible Agency.

The Albay Provincial Waterworks is owned and operatgd:byithe
Provincial  Government of Albay.  Its Supérintendent and‘other étaff_

wenbers are all Prdvincial_Governmenﬁ'Officiais and employées,

3.6.2 Policynﬁaking Fanction

The policy-making function relating to water supply and the
implementation of .those policies are’ carried out by the Provincial
Governor, subject to the resolution or approval of the Sangguniang

Panlalawigan {(Provincial Board).

Remarks: 1/ As described in Part One: 1.4 Compilation of the
Rebort, the existing water supply System'was.
.fofmérly owned and‘operatéd'by'the Albay Provincial
Waterworks Systém; two water diStfictS, one for
lLegaspi City and the other for the mmicipality of
baraga, were formed in October 1981. - The formex water
supply system has been split intb two syétems under the
separate ownership and managémént: instituticnal . '
development of the two districts is in prdééss of
of@aﬁiz&tion'noé:undét'thé'éésiséaﬁée'éf'LWUA._ Taking
“into accoéunt these Eifcuﬁétahcés; this séction will

. treat the'inétituéibnal water supply practice of the
Albéy Provincial WaterworksJSystem-that is the
- situation just before thé formation of the two Watér

- districts.
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- 3.6.3  Direct ResponéibilitY"

The clrect respon31b111ty for 1mportant tasks such as the
preparation ‘and’ execution of annual budgets for the Waternorks and
recommendatlon of chanqes 1n water rates is placed in the Provinelal
Treasurer. In these important matters, the role of the Waterworks
Superintendent is 1nd1rect and limited to the presentation of neces-

sary reference data to the Prov1nc1al Treasurer,

3.6.4 Accounting and Finance

~ The aeeonntinq of the Watefworks is not eeparétéd from that of

the Prov;ncral Government and the 1ncome and’ exPendltures ‘of -the*
Waterworks are accounted as part -of the PIOVlHClal income and
expendxturesi The expendltures of the Waterworks System consist of .-
"pérsOnal'service“, “meintenance-and other'operating expenses”", and

Ycapital outlay", which are subd1v1ded into 15 items. Theee'expenses
and outlays are flnanced by collected water rates, other consurexrs
contrlbut1ons and prov1nc1a1 government subsidies. Tables 1.3.S_and
1.3.6 show the 1ncone and’ expenditures of the WaterWorEe_for,l?7§ and
1280 and its budget for 1981 . The annual'surplns or: deficit'is not
.carrled over to the folloﬁlng fiscal term, but is 1ncorporated into
the surplus or def1c1t of the PIOV1nc1a1 Government accounts.. The

Provincial Audit audits the accounts.
3.6.5 Reldtionship with Consumers

The relatlonshlp of the Waterworks w1th the consumers is
governed by the Provinc1a1 Tax Code and the COntraet on Water

Servxces Wthh 13 made hetween the Prov1n01a1 Government and each

consumer,
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3.6.6 Organization

The staff of the Hatexworks is organlzed as shown in FLg 1 3 5,
and con51sts of the superlntendent and other 39 staff members, who
are gtouped into two d;v1s;ons,'1.0.,1fTEchnical_Dlvlsion" and

*administrative Division"

3.6.7 Office P;oCedures

The description of the assiQnmen£S't0 each staff member is given
by the Provincial Governor but the functidnal'relationShip among the
fstaff members is not clear enough to show the chalns of command. .

Delegatlon of authorxty and inter- d1v1510n commmnication are be1ng
done at the d;scretlon of each staff member in charge. The Waterworks
has no written office procedures and no manUais'fdr the mainténance-

and operation of the water supply facilities.

3.6.8 Personnel Management

_ Tﬁé‘watétworks has no established system of recruitment. The
Waterworks Superintendent recommends piacementé and bromofions of the
personnel to the Prov1nc1a1 Governor. The Waterwbrks'has no progfams
for personnel training. Newﬂcomers are usually tralned by seniox

staff members on the job.
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Table 1 3.5 Statement of Income and BxpenSQs
(1979 = 1980)

e ,b.a of (h:_ Phl'.pp'he“‘

PFOV&%F OF ALBAY

- LE&A?Fi :
Pirovhe

Hlce of {. K| Ti’ﬁ:'sﬂ’l'l‘:‘l"

fiegust 17, 1931

In connccticn uilin your lettar dotod august 10, 19u
h""o”rﬂcr i5 ths Stotcmont of Income and dugonses For tha purLoJ
39'9—4."_".:-

' 1979 1960

B LN OSUN R
Wator fFeca Lellecstions P ;,ﬁ171a ?3 352, ;ggﬂgg
[WRCEI S WeOMc T
‘Salaries & Uoacs i1 202,675,089 B 255,456.00
Life & fetirancot Conbte 9,958,723 11,155,453
Hodicore Contribulions 1,696,572 !,B?Toz 6 .
State Insuranco 1,622,289 1,597,%0
Livipg Allowonca 12,700,080 - .ell,éﬁﬂ 00
_ Traval & Tronspoftation 15,915‘30 15,525,.00
Sugplics & Hatoriols ' £3,659,05 33,734 .0)
Gazolina & Cpaca Porls 38,568.57 48,1V38,05.
Comiunication 23389 1,005.43
dcpair & Lquipasnt 855500 924,00
Othor Cervicso 300,60 E3LES
Copital Cutley 63,164,489 -

To.tﬂl_a ..

-

Yery truly Vvours,

C

Fox

1=31

]

PA

7

o TTadeation ninakea

< Hsste Provinziol Troasucur -
and in tha absonzo of tho
Provingl a‘ Troou'cr
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Fig. 1.3.5 Organization Chart

Cof

Albay Provincial Watérworks

Vaterworks Superintendent

Technical Division

Waterworks $upéf?isor 
Supervising Plumber

Plumbers (3)

Gov't Bldg. Maint. Plumber

Adninistrative Division.

Administrative Officer II1

1

Supervising Bill Collector . . Senior Clerk
sr. Bill Collector - fﬂﬁlerk
Bill Collectors (2) - ‘Records Clerk

. : & Statistician
Posting & Billing Clerks {3) ° , '
- - . Messenger

Billing Coordinators {2).

Meter Réadets (2)
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1. General

_ _'Thié Part discusses and draws cﬁéza.wéter supply master plah'for
“the bataga.ﬁéter bisirigt hewlyjforméd‘taking over most of the water
: supply_system forﬁériy owned and operated by the Albay Metropolitan
Waterworks Sysfem. 'The master plan willrtreat the Level III system

. as a mainstay of water supply in the District.

The maéter plan will project the needs for water supply over a
thg'fange future and present a water supply system to meet the
Qrowing'Water demand, Means and ways to éope with the chronically
ékisteht and near future water.requirement, in‘particular; will be.
déait with faitlf in detail. Basea thereon, the feasibility of a

) project covering a short range future, which is éssential for imple-

mentation thereof, will be studied in the following Part Three.

Since this District has inevitably to continue supplying water
to the lLegaspi City ﬁater Diétfict,_alsn'ne#lf fofméd,_ﬂntil the new
watér source system of the latter is completéd, the master plan will
take into Gue consideration the implementation schedule of construc-

tion work including the arrangement necessary for the transition

period.
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Daraga
Target Year and Served Avea

1 Target Year
(a} Phase I.

Basically the purpose of this Phase project.is to satisfy the present
water requirement which has not beeﬁ met in recent years due to
deterioration of the water supply facxlities, by - rehabllltat1on,
xmprovement and some additional works, within as short a peéricd as

possible,

Taking into account the work volume, financial constraints and the
required time for forelgn financing, six years time is conszdered
optimal. ' As 111ustrated in Fig 2.7. 1, the Phase X project w111 requ1re
abont four and ‘a half years from the commencement of the master
plannlng and fea51b111ty_study until COmpletion'of ‘the construction

works, that ié, the completion is at the end of 1985. Therefore,

“the target year, which is defined as the yeaf when the designed

supply capacity equals to the water demand, must be at least a few
years ahead of 1985. And during the period between the completion
of the woik and the'target year, preparation for the succeeding
Phase iI project must bé made. As is known from_the barchart ih
the figure, 2 yéars for this period is a most réalistic solution,
not glVlng much inconvenience to the consumers, nor maklng the
construction cost of Phase I unbearably high. After all considered
as above, the target year of Phase 1 is proposed as 1987,

(b} Phase II

Major purpose of this Phase projeéct is to provide water for all

consumers of the served area which is realized in the previous

Phase and for additional population in the'thereafter extended
built-up ared, and t6 upgrade the level of consumption in accordance
with the‘improvement of the whole national living standard.'

2-3
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For this Phasa; six ?Qars time is also considered appropziate from
'the-Same'sténdpoiht as Phase I, Therefore, the target year is

proposed as 1993,

{c) _Phase 111
S R - _ . . o _ 'l/
Long range planning of public facilities in the Philippines . is
‘currently béing made with thé year of 2010 as the target year.
As water supply is one of the public utilities, the said year is

emplojjed as the target year of the present master planning.

- Remarks: 1/ : The LWUA's recent project, Water Supply of Ten
' grq?inciql Areas (5th Package), also aims to .

preparé a Master Plan upto the year 2010,
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2.2 _Sérved Area

The Local Water Dlstrlct Law stlpulates that a water dlstrlct,
when formed, covers all the munxc1pa1 or CLty area, but on the other
hand the Executlve Oxder 577 (an order concerning formation: of RWA/s)
allows that Level I and IT systems be constructed and nalntalned in -
the arga of the wate; district in consideration of economy and early

realization of water suppl}.serviCQS.

Served area, for Which water supply is beiﬁg.planned:ﬁy the
present master'plaﬁ is; in accordance with the intention of the above
Law and Executive Order, deliﬁeated to confiné'su¢h an area to the
existing built-yp area for the short term plén, and to the anticipated

built-up area as the final served area for the long range plan.

Géneral topography, natural barriers, ané:zoniﬁg pians are also
concidered in determiniﬁg sexved atea limits by each phaée; Based on
techﬁiéal topographlc, and socio- e¢0n0m1c conSLderatlon, the served
area boundaries for deferent vhases of program 1mplementat10n are

determlned as follows, and shown in Fig 2.2.1.

1. Present Served Area— the area presently served by existing

| system, 400 ha approxlmately.

2. Phase I Served Area- the relnforcement and the ektention of
present served area, where mlnimum 1nvestmcnt is requ1red
but max1mum number of persons can be served to create a h1gn
1mpact/éffect1veness on the consuners 1n the WD. The Phase I
served area is extended approximately by 289 ha totallng to
680 ha. : _

3. Phase II Served Area- further exténsién:of'serVéd a#ea into
1,480 ha, téking into account'the_extent of'déveldpmént
within the design year of 1993 in the WD. |

4, Mgster Plan Served Area- the total area within the WD
jurisdiction where service can be provided technically and

financially. In this study, the mgih'bbjectivé is to

2-5
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provide water sexvice to the makimum number of persons
within the area in the Master Plan period. The expanded

served area is 1,850 ha in total in the year 2010,

2-6.
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Fig 2.2.1 Serxved Area
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3. Projection of Population and Water Demand
3.1 Population Projection

To estimate the.study area population which is one of the basic
factors of water requirement, the past census made by the National
fCensus and Statistics Office (NCSQ) is used as the most reliable

demographlc data.

The total study area population is projected on the basis of
separate projections fdr_barangays bdth in Ehe city coxe or poblacion'
and rural areas within the study afeé. “The methbd of past trend ex-
trapolation is applled for population pro;ectlon of such "micro-economic"

areas of barangays in this study.

The procedﬁte or the methodology of population projectibn for
this study is indluded in Appendix 7. Based on the said methodology,

population projectibhsrfor the study area havé been worked out.

P0pulat10n trends 1nd1cate that the populatlon in the study area‘
would increase from 73,213 in 1980 to 122,340 in the yeax 2010. The
projected population by the design year is tabulated in Table 2.3.1
and gfaphicaiiy showniih_Fig. 2.3.1, Population projections by

 barangay are shown in Table_2.3.2.

The high-and low growtﬁ of pdpuiation projections in the study
area have héén‘made separately from the adopted one. Regarding the
high'projection,'fhe high series of NEDA- PdPCOM prbjectioﬁiis intro—
duced as a useful data for the high population pro;ect1on. Whlle,
the low growth of populatlon in the study area is projected as shown
in Table 2 3. 3.

Remarks: l/ Population Dimension of Planning, 111 Pogulatlon

Pro;ectlon of Cities and Municipalities in the

Phlllpplnes_l970 - 2000.
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The populatlon in the served area is pIOJected by des:gn year
based on the served area whlch is drscussed 1n the preceding sectron of
2.2 Sexved Area. The populatron 1n the served area is shown in Table
2.3.4.

The qbverége of served populétioh for the master plah has been
projected based on thé-above population in thé served area taking
account of the willingnéss—tdéconhec; (WIC) of the projected consumers

and future improvement of the consumers living standard.

The average pércentage of WTC in the Phase II prO]ECt area is 53%,
whrch is obtained by a market research made in this study. Based on
the market study the percentage of WIC of the urban and rural areas for

future plannlng is projected as shown below

Average Percentage of WTC

1987 1993 2010
" Urban Area 70 o 80 ' 100
Rural Area 20 54 oo 80

The served populatron which is estimated approximately 17 900 or
24% of the total populatron in 1980 would ircreases to 23,270 or 27% in
1987, 39,240 or 41% in 1993, and 67,806 or 55% in 2010, respectively.
The served population by design year is shown in Tab1e12.3.5 and
graphically shown in Fig. 2.3.2. The served population by barangay is
shown in Table 2,3.6. |

Note: &As the results of projection of population served, pércéntage
‘of population served to total population would not reach high
value. This is due to following characteristics of scattered
barangays of this area which would not been included in the
served area because of economic reason.

Characteristics of these baraﬁg&ys:
1) ?oPulation density is rather low,

2) Distance from poblacion is far, and/or
3) Topographical elevation is rathex high.
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Table 2.3.1 Daraga WD Population Projection

1980
L. Uxban 25,889 -
2, Rural . 47,324

Total 73,213

Average annual
increase (%)

1987
‘31,038
- 54,808

- 85,846

1993 - 2010

34,531 44,846

- 60,452 77,4

94,983 122,3

.7 1.5

94

40

Table 2.3.3 Daraga WD High and Low Growth Population Projection

- 1980 A.G.R 1987

1. High Projection 77,449 3.2 95,580

2. Medium Projection 73,213 2.3 85,846

A.G.R 1993  A.G.R 2010
T.p (%) TP (%) T p (%) T.p
3.3 117,350 3.1 197,190
1.7 94,983 1.5 122,340
1.36 91,630 1.2 112,230

3. Low Projection 73,213 2.07 84,500
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Fig 2.3.2 Sexved Population
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3.2 Water Demand

Water demand projecEiOn in thié'éectiéh‘is'undértakéh to obtain
a basis for a long range water supply plan until the Master Plan target
year 2010. The water demand pro;ectlon years are 1987, 1993 and 2010
conformlng to_the des;gn years of this study, The water demand pro-
jectiBhSIEOr Ehis study are worked out baéed on the concept or the
methodology Jndlcated in the Procedure of’ Pro;ectlon of Populatlon

and Water Demand in hppendlx t.

- Water demand prO]ECthnS have beén made separately for domestlc,
:commerc1a1 and 1ndustr1al, and 1nst1tut10na1 demands;, - and for unaccounted-
for-water. The categorles of water use adopted herein are those pre-

sently prescribed in the LWUA's methodology manual.

The avérage unit consumption figuré, which is the amount of water
required to satiéféctdrily supply to all consumers on a continuous
24-hour basis, was developed for each of urban and rural demand areas.
The unit consﬁmption figﬁres are qualified as theoretical since there is
insufficient data available to develop accurate uﬁit-ddnsumptiﬁns. The
theoretical unit consumption figures are therefore subject to careful
review and adjusq“ent after thé.First FPhase program is completed and

consumers have an adequate continuous supply of water.

:Summary of water demand préejections by the design year and category
of wafer use are Sﬁown'in Table 2.3.7. 'Served population an& average
day watery demand by demand area are shown in Table 2. 3.8 Based on'fhe
design criteria for planning, included in Appendix 6 max imum day water
demands and peak hour water demands are calcurated and shown in Table

2,3.9.
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Table 2.3.7

Daraga WD Averageée Day Water Demand in Urban Area

{In m3/day)

' Use Categoxry 1°2f 1987 1993 2010
Domestic 2,934 4,086 7,848
Commerxcial énd : -:
Industrial 369 663 2,242
Institutional 43 83 179
Accounted-for-water 3,346 4,832 10,269
Uniaccounted- foxr-water 1,717 1,601 2,557
Total 5,063 6,433 12,826
Population Served 21,730 27,610 44,846
Per Capita Use{lpcd) 233 233 286

_ Daraga WD Average Day Water Démand in Rural Area

(In m3/day)

Year

.20

Use_Category - 1987 1993 2010
pomestic 106 907 2,296
Commercial and - _ -
Industrial

Institutional 3 35 92
Accounted-for-water 109 942 2,388
Unaccounted-for-ﬁatér 31 233 597
Total 140 1,175 2,985
Populafion Sexved 1,540 11,630 _22,960
Per Capita Use(ipcd) 91 101 1390
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4. Water Sourtes

This sectlon dlscusses water sources to be used for the water
dlstrlct ln accordance w1th the pro;ected water demand and based on
the conditions of the ex15t1ng water sources, described in the
previous PART. Potent1a1 water sources and water demand in the masfer
plan pericd are shown in Table 2.4.1, and water sources for each rhase

project are shown in Flg 2. 4 1.

4,1 Phase I

Water demand in Phase I is 6,244 cu m/day as shown in Table 2.4,1.
The existiﬁg'Watef sources in Daraga, namely, Budiao I and 1I, Banadero
and Daraga springs, havé an yield of 10,454 cu m/day in total. .
Against the above yieldq, present distribution is estimated td be in a
xange f;om'Z,OOO to 3,000 cu n/day due to the damage by the recént
flood and deterioration of the facilities. To meet the demand of the
district, therefore, repair of the damaged parts and rehabilitation

of the facilities are indispensable and included in Phase I project.

4.2 Phase 1I

In this Phase, the total yield of the existing water sources
still meets the projected water demand, However, for full utilization
of the yield, some works of transm1551on pipelines and storage

facilities are required.
4.3 Phase III.

Water demand in Phase III, up to the year 2010, reaches 18,972
cu m/day which is about twofold that of Phase II. Therefore, an

additional water source for 8,518‘cu'm/ddy is required. Riverbea

water of the Yawa River will be developed to meet'the above demand.

2-23
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As regards the development of riverbed water of the Yawa Rlver,
the Legaspl Clty Water District has a similar plan. For economy of
the cdnstrﬁctiqn work, it_ié recommén@ablé that fhé.water source
dgyelopmént'be carried out undér a joint vénture_of the two

districts,

Table 2.4.1 Water Sources for Master Plan Period

Existing ‘Phase I Phase II Phase III

Fhase - . ; o
as {1980) (1987) (1993) (2010)
Population \ : . .
cobuen 17,900 22,270 39,240 67,806
Watex demand 2,080 6,244 9,130 18,972

{cu m/day)

Existing water
sourceé-and capacity
(cu m/day)

4 springs 4 springs 4 springs 4 sprinQS
10,454 " 10,454 10,454 10,454

New requirement

{cu m/day) - - Not needed Not needed 8,518

Riverbed

A . ¥ 1 . _— —_ —
dditional source ‘ water 1/

1/ Some Shallow wells dug on the riverbed and outcrops of riverbed
water which are being used by inhabitants nearby have good water
quality, not requiring treatment for domestic use.

Note (L}: Use of groundwater to e taken by deep wells in this area
is not recommended in this study because of the' defect of water
quality.  Deep groundwater in the area is found to. contain odor
and color; both to unpermissible extents. They are due to geolo-
gical conditions influenced by eruptions of active Mayon volcano.
Odor contained in the groundwater can be removed by simple aeration
method: however, to remove color requires complicated treatment
processes which are not practicable for public water supply, such
as rapld sand filtration method plus activated carbon treatment.

( Above consideration is based on the study results of existing
deep wells, depths of thCh are less than 70 m. From the view
: p01ht of geological and hydrogéological conditions, ground- _
water deeper than 70 m is also considered ko contain odor and

color. ) ( Please refer to Appendlx 4. )
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Note {2): Location of the’ 1nE11trat1on gallery on the Yawa River
should be placed on the rxght bank of the river; between upstream
site of ¥salog Pulp & Paper Mill and downstream of the conjunc-
tion point of two branch streams.

Noté {(3): Banadero Sprlng Water
Water of Banadero Spring Water source conta1ns sulphate more
_ than permissible’ level [ Refer to Appendlx 1, ). If simple
measurement can solve the sulphate problem, Baradexo Spring source
is Yecommended to be used, since it is already existing. The
simple way is. to mix the water with other water source whlch
doés not contain the sulphate.
Sulphate (504--) can not be removed' by ordlnary treatment methods,
except ion-exchange method- which is considered unpractical to the
public water supply, economlcally and rechnically. It is, there-
fore, recomménded that Banadero Spring water be mixed with good
water of Budlao Spring water nearby, prov1ded that the sulphate
concentration of the Banadero’ Spring water would not changeable
so much in the future. People living nearby Banadero Spring
will be supplied with the mixed water.
Regarding deposit on the pipe walls due to the existence of the
sulphate, it would be hardly develéped, since Langelier's satura-
tion indeéx relresents chemical stabilization is calculated as
minus ( - } 0.5} which means undersaturation of the water.
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5. Proposed Water‘Supply System

5.1 General

The water supply systen to be provided. for the water dlStrlCt is
planned hereunder based én the present condltlons of the exlstlnq water
'supply system, the pro;ected water demand and avallable water . sources,
so far descrlbed. DeSLgn crlterla to be used for the’ plann1ng ate'
prepared as presented in Apgend1x 6. which are worxed out taking into

account the-Tééhnicai'Staﬁdérd Manual prepared by LWUA.

5.2 Basic Concept of Planning

; In Phase I, the goal of the project is placed on femedy of the
current extremely poor water supply conditions in the district. To
attain the goal, it is essential to rehabilitate the existing trans-
mission pipelines of Budiao and Baﬂadero. -By the above project, con-
tinuous su?ply to thé Legaspi City Water District will be assured as
well.

In Phase 1I¥, the water demand of the district outgrows the water
supply capacity cobtained by both the reinforcement of the Budiao
spring system and the repair of the Banadero spring system.. Theréfore,
to utilize the full yield of the Banadero spring, the yield will be
delivered to Budiao, and this tiansmission systenm will be strengthened

so as to accommodate the two spring yield.

In Phase III, the incremental water demand in the phase will he

: met by developlng riverbed water of the Yawa River.

The above approach to meeting future requivements is presented in
Fig 2.5.1. As illustrated, only maximum day demands will be met from
the sources; peak hour demands will be furnished by additional supply

from the proposed storage facilities.
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5.3 Works of_zacﬂ Phasé'

horks to be eXecuted in accordance w1th the ba51c concept of
plannlng descrlbed in. the preV1ous sectlon are presented 1n T&ble 2 5 1,
toqether w1th water demand and supply capa01ty to be addea in ‘each

phase, Major works are out11ned in the follonlng.
:{a) Phase I

Essential works of th1s Phase are rehab111tatlon of the exlst1ng
transm1s31on plpellnes.f The upstréeam portlon ‘of the Budiao transm1551on
11ne will be replaced ‘Other major works are relnforcement of the
dlstrlbutlon mains and 1nsta11at10n of bulk meters and a chlérinator.

All sexvice connectlons will be equ1pped wlth meters.
{b) Phase IT

To Increase the supply capacity! an_additiona1 transmission pipe-
line will be-ihécalled éxénq the Budiao transmission line, and further
most of theryield of Banadero spring will be7delivefed to the cclléction'
tank of Budlac spring w1th a new pipeline. Part of the Banadero spring
yield will be d1stributed in barangays in the water source area,

The reservoir will accommodate the productxon of the Budlao sprlng
divercing frcm the exiécinq transmission line,  For this work, some
plplﬂg works a1e requlred to connect the reservoir and the transm13510n
11ne and to connect the rescrvo;r and ex1st1ng dlstrlbutlon networks

1n Daraga. Secondary dlstrlbutlon mains will be extended as requ1red
{c).  Phase III
In this phase; the incremental water demand will be met by

riverbed water of the Yawa River complete with construction of all

necessary facilities,

2-29
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6, Cost_ﬁstimaie a

: Summary of - the pro;ect costs of Master Plan ‘are shOWn in Table
2.6.1, 2 6.2 and '2.6.3. The costs are broken down into forelqn and
110cal currency components. COSt for engineerlng and physxcal contin-

.gency are aIIOWed in addltlon to the constructlon costs.

_ 'Cdnéitionsrand assumptions on which the estimation is carried
out are as below, angd cost data reiating to the estimation are attached

to the Rebbrt as Appendix 8,

1) All of costs and prxces presented in the Table are as of
~duly. 1981.
2} Unit costs, as far as avallable, te taken from the list of
costs prepared by LwUA1/ _
'3) Unlt costs not included in the above list are current prlces
in the market. _
4)'Some of the un1t costs of LWUA are modlfled §0 as to flt for
~ the present pro;ect. '
S) Local currency portlon for the above 1ncludes costs for handl-
1ng, sto1age and local transportatlon.
6) Englneerlng costs are assumed as follo.nnq percentages of
| the ba51c construction cost:
- Por fea51b;11ty study-— 2.5%,
- For detailed design = 10.5%, and
- Por constructibn superﬁisiOn = 3,5%" e
7);Phy310a1 contingency is allowed by 10 percent of the basic
‘construction cost and - englneerlnq cost,

. B) Foreign currencdy exchange rate applied is: US§L.00 = B7.80.

1/ Addendum to’Mééhbdélogy Manual, 1981.



Table 2.6,1

Projéct Cost  of Phase I.

Note: - uhit = One Thousand Pesos = '000 Pesos
- Prices as of lst July 1981 : _
- Foreign Exchange Ratée: S § 1.00 = Peso 7.80

Dafaga

- to be continuzd -

133

Cost
“Work Item besecription Foreign Local
R T gg;il Currency Currency
Component  |[Componént
A. Banaderq Sysiem
a) Intake Pacili- | 150 m3 x 1 700 175 525
ties .
b) Transmission #150 mm x 400 m 330 221 109
Pipeline :
B. Budiao System
a) Transmission $350 mm x 1,200 m 1,423 953 470
-Pipeline
b} Transmission 300 75 225
Outlet Construc-
tion
€. Distribution $200 mn x 1,000 m 390 261 129
Pipeline $150 mm x 1,000 m 275 184 91
#100 mm x 2,000 m " 360 241 119
# 75 mm x 2,000 m 240 161 79
¢ 50 mm x 5,000 m 400 268 132
D. Other Equipment
a) Service Meters | #13 mm x 1,233 802 618 - 184
b) Bulk Meters $350 min x 1 50 40 10
; #200 mn x 1 '
$150 rm x 2
c) Valves - $200 mm -~ $75 mm, 120 88 - 32
S 20 pes '
d) Fire Hydrant 30 pcs 202

. 69
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Note: - Unit = One Thousand Pesos =
- Prices as of lst July 1981
- Foreign Exchange Rate: US §

'000 Pesos

1.00 = Peso 7.86

Cost
Work Item Descripfion o Foreiqgn Local

P Total Currency Currency
Cost Component | Component
@) Chlorinators 2 units 20 18 2
£) Vehicles 2 units 140 10 70
g) Spareparts 123 96 - 27
Sub Total 5,875 3,602 2,273

Feasibility Study Cost (2.5%) - - -
Detailed Nesign Cost (10.5%) 617 378 239
Supervision Cost { 3.5%) 206 126 80
Land Cost 100 0 100
Sub Total 6,798 4,106 2,692
Physical Contingency (10%) 680 411 269
Total 7,478 4,517 2,961
Equivalent to US § 0.96 M 0.58 M 0.38 M
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Table 2.6.2

Project Cost of Phase II

Note: ~ Unit = One'Thousénd_Pésbs_=_'000 Peéoé_
- Prices as of lst July 1961 :
- Foreign Exchange Rate: US § 1.00 = Peso 7.80

Daraga

Cost
Work Item .Deécription Foreign Local
C Total Currency  |Currency
Cost
Component Component
A. Budiao Systen
4a) Transmission #350 mm % 3,000 m 3,555 2,382 1,173
Pipeline #4200 ma x 500 m 294 197 97
b) Ground Resexrvoir| 1,600 m3 x 2 3,060 765 2,295
¢) Distribution #350 mm x 1,000 m 790 529 261
Pipeline #250 mm ¥ 500 m 573 384 189
B. Banadexo System
a) Pumping Facility 972 533 389
b) Transmission $200 ma x 1,400 m 822 551 271
Pipeline
C. bistribution #300 mm x 1,200 m 780 523 257
Pape #4200 mm x 400 m 156 105 51
#150 mm x 1,160 m 319 214 105
$100 mm x 3,300 m 594 398 196
¢ 75 mm x 3,300 m 396 265 13)
$ 50 mm x41,600 m 3,328 2,230 1,098
D. Gther EQuipment
a) Service Meter #13 mm x 5,779 3,756 2,892 864
b) Bulk Meter $350 tam x 1 52 42 10
@300 mm % 1
$250 mm % 3
c) Valve $300 ma ~ #75 mm, 192 140 52

32 pas

- to be continuéd -
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Note: -~ Uni£;= 6né_ThoUsand Peéos = 'OOO'Pesos
- Prices as of lst July 1981

Peso ?.80

- Foreign Exchange Rate: US § 1.00 =
Cost
Work Item Description _ Foreign Local

: Total Currency Currency
Cost Component | Component

d) Fire Hydrant 38 pes 254 168 86
e} Chlorinator 1 set 10 9 1
£} Vehicle 1 unit 70 35 35
qg) Sparepafts 281 219 62

E. Administrative

Building 650 130 520

F. Operation Center 490 176 314

Sub Total 21,394 12,937 8,457

Feasibility Study Cost (2.5%) 535 321 214
Detailed Pesign Cost {10.5%) 2,246 1,348 898

Supervision Cost { 3.5%) 749 449 300
Land Cost 56 - 56

Sub Total 24,980 15,055 9,925

Physical Contingency {10%) 2,498 1,506 992
Total _ 27,478 16,561 10,917
Equivalent to US § 3.52 M 2,12 M 1.40 M
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Table 2.6.3

Note: —

Project Cost of Phase III

Unit = One Thousand Peébé = 1000 Pesos

.Prices as of 1st July 1981

Daraga

Foreign Exchange Rate: US $ 1.00 = peso 7.80

- to be continued

Cost
Work Item =Deécription N Foreign - Local
- ; gg;z Currency Cuxrency
Component . |Component
A. Infiltration
Gallery System
a} Infiltration $1,000 x 450 m 1,800 450 1,350
Gallexy
b) Intake Pump‘ 298.6 1/s, H=60 m 1,417 850 567
Station -
c) Transmission $300 x 3,200 m 3,120 2,090 1,030
Pipe
d) Ground Reservoir 2,900 m3 x 1 2,236 559 1,677
B. Distribution ¢350 mm ¥ 1,500m 1,185 794. 391
Pipe 4300 rm % 4,000m 2,600 1,742 858
#200 e X 5,000m 1,950 1,307 643
g100 mm x  3,000m 540 362 178
# 75 mm x 10,000m 1,200 804 396
# 50 mm X 65,000m 5,200 3,484 1,716
C. Other Equipment
a) Service Meter $13 mm x 6,500pCS 4,225 3,253 972
b) Bulk Meter @350 mm # 1 pc 20 16 4
$300 mm % 1
c) valve 297 pcs 811 592 219
d) Fire Hydrant 70 pes 504 333 171
e) Chlorinator 1 unit 10 9 gl
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- Unit =

One Théoéusand Pesos =

Note: _ ‘000 Pesos
- Pricés as of 1st July 1981
~ Foreign Exchange Rate: US $ 1.00 = Peso 7.80
Cost
Work Item Description : Foreign Local
: ' thal qureﬁcy _Currency
. Cost Componént | Component
£} vehicle 2 ¢ars 140 70 70
g) Spareparts 310 242 68
Sub Total - 27,268 16,957 10,311
Feasibility Study Cost {2.5%) 682 409 273
Detailed Design Cost (10.5%) 2,863 1,718 1,145
Supervision Cost ( 3.5%) 954 572 382
Land Cost 104 - 104
Sub Total 31,871 19,656 12,215 =
Physical Contingency (10%) 3,187 1,966 - 1,221
Total 35,058 21,622 | ‘13,436
Equivalent to US $ 4.49 & 277 M| 172 M
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7. Implementation Schedule

In accordance with the target years set forth in Section 2 and

in consideration of works described in Séction 5, the implementation

schedule of the whole project of the master plan is worked out and

shown in Fig 2.7.1. Major points to be noted about the implementa-

tion schedule are as follows,

7.1. Phase I

1)

2}

3).

The period from present up to the commissioning of the completed
facilities is estimated based on the detailed time elements of

individual work items.

The period between the above commiséioning and tﬁe target year
is set so that actual data on water supply planning factors can
be collectad,

Start of engineering works for Phase I project is placed just
after the commissioning and before the target year, so that the
planning of the Phase I project can be made employing actual
data and the construction of the said project can be commenced

as early as possible.

7.2 Phases II and IIX

1)

2)

CommissiOning of the Phase II facilities is scheduled two years
after the Phase I target year. It may result in slight shortage
of the supply capacity. But, depending on the actual develop-
ment of the supply conditions, the time of commissioning can be
advanced to some extent, or a small cut of maximum day demand

may be tolerated by thé consumers.
Implementation of the Phase III project is planned in a similar

way to Phase II. All explanations above are applicable to this

phase as well.
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