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PREFACE

In response to the request of the Govermment of thé Republic.of
the Philippines, the Jgpanesé Govermment decided to coobeiate in
formulating a master ﬁlan and making a feasibility study on the Local
Water Supply Préject_and entrusted the wofk to the Japan International
Cooperation Agenéy {Jica).

The JICA sent to the Philippines a survey team from 28 June 1981
to 27 Décember 1981. The team‘éxchénged views with the officials
concerned of -the Government of the Philippines and conducted Field
surveyé in the Iloqoé Norte Province (Laoéq City, Bacarra Municipality,
Pasquin Municipality, Vintar Municipality and Paoay Municipality)}, the
Albay Province (Legaspi City.and Déraga Municipality)-énd the Bohol
Province {Tagbilaran City). After the team xeturned éo Japan, further

studies were made and the present report has been prepaxed.

I hope that this report will serve for the development of the
Project and contribute to the promotion of friendly relations between

our two countries.

I wish to express my deep appreciation to the officials concerned
of the Government of the Repﬁblic of the Philippines for their c¢lose

cooperation extended to the team.

June, 1982

/%mé A/:c//cl

Keisuke Arita
President
Japan International

Cooperation Agency
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cubic meter per hour
cubic meters per day
liters per second
Liters pexr minute
liters per capita pexr day
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hectare '
perceﬂts

degrees centigrade
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potential of Hydrogen
parts per million
ﬁillimeters per year
horse - power
revolutions per minute
volt

ampere

kilowatt-hour
Eilovolt—ampere

mega volﬁ—ampere
kilowatt L
polyvinyl chloride pipe
asbestos cement piée
cast iron pipe

ductile iron pipe
galvanized steel pipe
steel pipe

Figqure

Currency Equivalent

US$L1.00 = B7.80 (Philippine Peso)

Fiscal Year Period
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General
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SUMMARY

1.1 Physical and Sociceconomic Conditions .

0l1d Albay and Legaspi Port.

The Water District consists of Legaspi City, where are two poblacions,

The poblacions have developed on the alluvial

plain along the Yawa River, which divides the area to the mountain foot of

Volecano Mayon and the densely inhabited plain. Major features are as

follows.
(1) Location:
{2) Topdgraphy:
{3} Climate:
{4)

(5)

Population

Socio-Economic
Conditions:

Southeast of the Luzon Island in the
Philippines; 500 km away from Manila

Alluvial plain, sea coast and Mt. Mayon
(2,462 m) :

Tropical climate with plentiful precipi-
tation and high temperature

Rainfall = 3,260 mm/year

Not much variable temperature tlirocughout
the day and the year {Average = 27.0°C)

28,790 in 1980, with 2.3 % of annual
growth rate

Identified as a commercial, trading ceénter
and educational center
Dialect: Bicol (98%)
Religion: Roman Catholic {98%)
Public Watex Supply: Existing, however

. poorly supplying
Sewerage System: Not existing
Electricity: 39 % in electrification
Transportation: One airport, one seaport,

one railway and highways

S5-1
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1.2 Existing Water Supply

Until the formation of the Water District in October, 198%, this
District had been served by the waterworks of the Provincial Government
including Paraga Municipality. Main water sources of the said waterworks
are located in the municipal area of Daraga. Therefore, the District is
situated on the farthest part from the water sources. Water supply con-
ditions are most deplorable with ektremely low water pressure; some places
have no water at all during gdaytime., 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 Legaspi City Water

District.
{2} Water Source: Two major springs of Budiao and Banadero
(3) Dbistribution System: 28,310 m of distribution pipélines

{200 mm -~ 50 mm in diameter)
No requlating reservoirs

(4) Present Water Use: Maximum supply = 2,320 cu m/day
Sexved Population = 18,600 _
Service Connections = Total 1,405 including
1,184 domestic connections

(5) Water Rate: Peso 11.0 per month for domestic
{Minimum charge for the first 20 cu m)

S-2
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I1X. Master Plan

A period from the present up to the year.2010 was taken for the
design period of.the master plan of legaspi City Water District water
supply. Percentage of served'popuiatibn to total population was planned
to gradually rise from the present 19% to 64% at the end of the désign
period. Based on the served population, future water demand was pro-

jected.

All potential water sources to meet the projected water demand
were investigated in and arocund the project area, including springs,
groundwatér and riverbed water. Selected water sources are Buyoan

spring and riverbed water of the Yawa River.

The whole master plan period was divided into three Phases I, 11
and III. Phas¢ I covers a period up to the year 1987 and plans to
develop the épring water at Buybén, togetﬁer_with_improvement works of
the existing water supply Facilities. Phase II covers a period up to
the year 1993 after Phase I. fThe rest period in Phase 11Y, which will

be subdivided into a few subphases, as required,

Major figures and work items are tahulafed below,

{1) ‘Target Year: Phase I = 1987
' Phase 1iI = 1993
Phase III = 2010

{2) Service Area: Present 790 ha
1987 : 3,130 ha
1993 : 2,100 ha
2010 : 3,450 ha

(3) Population

Projection: Present 98,790
1937 ¢ 111,930
1993 : 122,390
2010 : 149,900
5-3
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(4)

(53

{6)

(N

(8)

Served Population:

Water Pemand:

Water Source:

Facilities to be
Constriucted:

Project Cost:

18,600 (19%)

Prxesent
1987 : 24,520 (22%)
1993 1 - 55,030 (45%)
2010 : 95,260 (64%)
Present : 2,320 cu m/day
1987 : 6,410 cu m/day
1993 : 13,220 cu m/day
2010 25,880 cu m/day
1987 Buyoan Spring
1993 :+ Plus Yawa Riverbed water
2010 : Additional Yawa Riverbed wateyx
S5ee pageg .
Phase I Phase IX Phase III
Foreign $1.04 M $2,49M $3.67M
tocal $0.85 M $1.61 M $2,28M
Total $1.89 M $4.10M $5.95 M
{Costs as of July 1981: Not including price
escalation}
5-4
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Facilities to be Constructed

Phase I

Phase I1X

Phase 111

i) Buyoah Spring System

.

Collection chambers
Reseryvoir '

Transmission pipeline
from the intake to
the resexrvoir

Bulk meters

Chlorinators

Others
Distribution
pipelines
Water meters

Fire hydrants

i)

Infiltration Gallery,
System I
Infiltration gallery
Resexrvoir

Transmission pipeline
from the gallery to
the reservoir

-
Bulk meters

Chlorinators

Others

Expansion of distri-
bution pipelines
Water meters

Fire hydrants

i) Infiltration Gallery,
System IIX

a.

ii)
8.

b.

C.

Infiltration gallery
Reservoir

Transmission pipelin
from the gallery to
the reservoir

Bulk meters

Chlorinators

Others

Expansion of distri-
bution pipelines
HWater meters

Fire hydrants

5-6
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ITI. Feasibility Study

Feasibility study was carried out for two potential cases: Case 1
study was made oﬁ the Phase I project, and Case 2 study on the combined
project of Phases I and II. Case 1 study includes the development of
Buyoan spring, and Case 2 study inciudes, in addition, the development

of riverbed water of the Yawa River.

The results of both Case study indicate that both projects are
feasible, The only difference is that the Case 2 project is to givén a

government subsidy of 20% of the total project cost.

(1) Implementatcion
Schedule: Phase I :+ 1982 - 1986
Phase I + 1I : 1982 - 1988

{2) Project Costs: Phase I Phase 1 + II
Foreign $1.64 M - 54,92 M
Local $1.37 M §3.72 M
Total $3.01' M $8.64 M

{Costs including price escalation
according to implementation schedule)

{(3) Financial
Feasibility: Phase I : Feasible
Phase I + IX : Feasible with government
subsidy of 20% of total
investment cost

5-7
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Phase I System : %
Phase II System : :I

Q=7,000M>/¢
RIVERBED WATER SYSTEM

BN

Q 6,480 M3/ 4
BUYOAN SPRING SYSTEM

SPRINGS

COLLECTION CHAMBERS
500M3x [
300Mx 2

TRANSMISSION PIPELINE
g 300mm x S00M

GROUND RESERVOIR
2000M 3x i

CISTRIBUTION PIPEUNE

 PUMP HOUSE
2.44 M2 x 2units

TRANSMISSION PIPELINE

INFILTRATION GALLERY @ 350mm x5,500M I
@mm x 350M f

G300mm x 3,800M

OLD ALBAY ARFA

DISTRIBUTION £IPELINE

LEGASPI PORT AREA

L

@ 350mm xL 000 M

GROUND RESERVOIR

.

2,200M3x |

Proposed Water Supply System for Phase I and Phase II

s-8
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Construction Schedule

{ Phase I, Target Year: 1987 }

Year

Work Item )
ork Item g2 | 83 tga | 'as5 | 's6 187 rag ‘89

(Appraisal & Loan Procedure}

Engineering Services

Procurement

~ Pipes, Water Meters, etc.

Civil Work

- Buyoan System

~ Distribution Pipelines

- Service Meters

Note: DD

= Detailed Design
SV = Supervision of Construction
P = Tendering Procedure {Advertisement/Tendering/Evaluation/Award)
M = Manufacturing & Shipping
C = Construction/Installation

5-9
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Project Cost for Phase I { Target Year: 1987 )

Note: - Unit = One Thoysand Pesos

- Prices as of 1st July 1981
- Foreign Exchange Rate: US $ 1.00 = Peso 7.80

000 Pesos

Legaspi

Cost
Work Items Fotal Foreign Loca}l
Currency Currency
Cost .

_ Component Component
A. Buyocan System 8,413 4,133 4,280
B. Reinforcement/Expansion of 1,773 1,188 585

Distribution Pipelines
C. Other Equipment 1,513 1,102 411

1" sub Total 11,699 6,423 5,276
Detailed Design Cost { 10.5% ) 1,228 737 491
Supervision Cost ( 3.5 %) 409 246 163

| Land Cost 8 - 78
Total 13,414 7,406 6,008
Physical Contingency ( 10°% } 1,342 741 601
Total 14,756 8,147 6,609
Price Contingency 8,681 4,626 4,055
Grand Total ( Project Cost ) 23,437 12,773 10,664

(Equivalent (Bquivalént (Equivalent

to to to

USS$3.01 M) US$1.64 M) | GS$1.37 M)
5-10
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ﬁgper Rate Schedule
{Phase I)

DOMESTIC AND GOVERNMENTAL SERVICE CONNECTIONS, 1/2%

First 10 | charge for Each Added w® 2/ Charge 3/
Year 1/ — T - St per
= 11-20 21-45 over 45 Revenue Unit
1981 ©15.00 0.72 0.84 1.02 " 0.60
1982 15.00 0.72 0.84 1.02 0.60
1983 22.50 1.08 1,26 1.53 0.90
1984 136.25 1.74 2,03 2,47 1.45
1985 36,25 1,74 2.03 2.47 1.45
]
1986 36.25 1.74 2.03 2.47 1.45
1987 37.50 1.80 2.10 2.55 1,50
F_i9ss 42,50 2.04 2,38 . 2.89 1,76
1985 42,50 | 2.0 | 2.38 2.89 1.70
1990 42.50 2.04 2.38 2.89 1.70
1991 57.50 2,76 3,22 3.91 2.30
1992 62.50 3.00 3,50 4,25 2.50
1993 70.00 3.36 3.92 4,76 2.80
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.
Domestic : 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 1/2‘5
2/ To obtain charge for each added m3, multiply R.U. charges

shown in g/ by the following block factors.

Domestic : 1.2 for 11-20 m3; 1.4 for 21-45 m3; 1.7 for over
- 45 m3 o _ .
Commercial: 2.4 For 21-45 m3; 2.8 for 45-100 m3; 2.4 for aver
100 m3 C

5-11
Legaspi



Leqaspi

Q =6,480 M3/ d
BUYOAN SPRING SYSTEM

SF‘RINGS

COLLECTION CHAMBERS
500 M3 x |
300M3x 2

TRANSMISSION PIPELINE
@ 300mm x SOOM

GROUND RESERVOR
2000M 3x 1

Q=7,000M3/4
RIVERBED WATER SYSTEM

\’\  _OISTRIBUTION PIPELINE -
NFILTRATION GALLERY @ 350mm x5,500M

0COmm x 350M

PUMP HOUSE =

. %\'\
2.44M2 x 2units 4 Riveg

TRANSMISSION PIPELINE
B300mm x 3,800M

OLD ALBAY AREA

LEGASPI ?ORT AREA

DISTRIBUTION PIPELINE
9 350mm x,000M

_ ] eroums RESERVOIR
2,300M3x |

Proposed Water Supply System
(Target Year : 1993) phase I+ 11

8-12
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Construction Schedule ( Phase I + II )

(Target Year : 1993) -

Year

Work Item 189 '83 184 '85 '36 's87 g8 ‘89

{Appraisal & Loan Procedure)

Enginecering Services

Procurement
~ Transmission &
distribution pipes,
pumps, water meters, etc.

Civil Work

- Buyoan System

- Riverbed Water System

~ Distribution Pipelines

-~ Service Meter

Note: OD = Detailed Design _
SV = Supervision of Construction
T = Tendefing Procedure {Advertisemnent/Tendering/Evaluvation/Award)
M = Manufacturing & sShipping
C = Construction/Installation

$-13
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Note: - Unit = One Thousand Pesos =
- Prices as of Ist July 1981 .
- Foreign Exchange Raté: US § 1.00 = Peso 7.80

'000 Pesos

Project Cost for Phase I + II [ Target Year: 1993 )

cost
Work Items Total Foxeign Tocal
Cost Currency Currency
Component | Component
A. Buyoan System 8,413 4,133 4,280
B. Riverbed Water System 9,670 4,903 4,767
C. Reéeinforcement/Expansion of 4,663 3,124 L.539
Distribution Pipelines
D. Other Equipment 7,880 5,939 1,941
Sub Total 30,626 18,099 12,527
petailed Design Cost ( 10.5% ) 3,216 1,901 1,315
Supervision Cost { 3.5 % ) 1,072 634 438
Land Cost 143 - 143
Total _ 35,057 20,634 14,423
Physical Contingency ( 10°% } 3,506 2,064 1,442
Total 38,563 22,698 15,865
Price Contingency 28, 839 15,659 13,180
Grand Total ( Project Cost ) 67,402 38,357 29,045
{(Equivalent [(Equivalent |(Egquivalent
to : to ' to
US$B.64 M) US$4.92 M) | US$3.72 M)
5-14
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RECOMMERDATIONS

1. Implementation ¢f the Project

The watér supply Master Plan proposed a long term development pro-
gram up to the year of 2010, and-recommEnded its impieméntétion by stagéé,
namely, Phase I up to 1987, Phase II up to 1993, and Phase IXII up to the
final target year 2010.

In accordance with the above recqmmendation, the present feasibility
study was made with regard to two cases, i.e., Case 1 for Phase T project,
of which the major intention is to maximize use 6E the existing facili-
ties, together with urgent improvements and reinforcement works, and
Case 2 for a combined project to Phase I and II, which includeé, 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 technically and fihahcially feasible, meeting safisfactorily the basic
requirements concerning leoan ceiling, water rate and consumers' paying
ability. Case 2; however, is based on the given conditions that a
naticnal subsidy equivalent to 20% of the total project cost will be

provided to the proiject.

As regards implementing the water supply development project, it is
desirable tb consider the Case 2 project, because it can meet the water
requirement over a medium term future, contributing to the unimpeded social
development of the commuhity cbncerned. Pecision. of the implementation
‘must be made solely depending on the national policy. If case 1l should
ﬁerselecfed for impleméntation, the Phase'II_projeét should, needless

to say, follow immediately the Phase I project.
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2. Technic¢al Recommendations

1} Periodic Review of Master Plan

In preparing and drawing out the present water suppiy master plan
and feasibility study some assumptionq-wefe inevitably made owing to
1nsuff101ency of necessary data, and furthermore, the projected devel-
opment oE the area, together with water consumption, may possibly differ
from the actual future development. Therefore, review and revision of
the present report is recommended from time to time as required, at
least once everxy fiveé years after the commencement of the operation of

Phase I or before implementation of the subsequent phases.

2) Population and Water Demand

.Popﬁlation growth may be influenced by changeé in the social
conditions and industrial development in the area, and water demand
will be affected accordingly. Therefore, population, both total and
served, and water:deménd should be continuously reviewed, and in addi-
tion the éategorizéd water demand should be calculated. It is advisable
to revisé the p:ojected figures jin the master plan according to the

above review.

3) Water Loss and Metering

Loss of water from the water supply sysfem means insufficient opera-
tion and maintenance of resources and loss of revenue to the district.
To maintain Sound.management and self—sugtaining Water District, loss
of water must be prevented by all means. Loss of water can be kndwn by the
metering of water production and cénsumption, and,.by analyzing the
results of wetering, causes of and remedies for such loss can be estab-
iished. Installation and maintenance of meters, on account of this,

is essential for production points and all consumers' connections.

R-2
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4) Future Merger of the Two Water Pistricts

The water deménd in the short term can be met, as planried in the
present master plan, by springs rather closely located to the two
water districts, namely Legaspi City WD-and Daraga WD. The water
demand in the long term projection, however, has to be met by more
costly developments of water sources on a 1arge scale. 1In 6rder to
attain the least cost system construction and management of the wateér
supply in the areas concerned, it is most desirable for the two water

districts to merge as early as practicable.

5) Safety and Palatability of Water

The existing water supply system of the Legaspi City and Daraga
Wbs has chlorination equipments to disinfect the water to supply.
To insure the safety of tap water, chlorination has to be constantly
conducted, but the existing equipment is not necessarily well attended

to satisfy this-purpose. Some improvement is required.

The water from the deep well located near Camp Ibalon has fairly
strong objectionable odor. The odor can be removed by aeration. In
case the well is to be vused continuously in the future, removal of

odor is recommendable for better palatability.

6) Arrangement for Transition Period

It was onlf recently that the two water districts, Legaspi City
and Daraga, were formed and the operation of the water supply facili-
‘ties and management of the water supply business were started on an
independent basis. However, until'completion'of the water source
faciliiies of the Legaspi City WD, the bulk supply from the Déraga
water system must be continued. In this connection, the following

technical arrangement is recommended,
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I, To install a bulk meter on each of the two distribution
mains that cross the border of the two districts,

2. To make full use of the deep well at Camp Ibalon,

7) Improvement of Plumbing Systems

Since the wéter pressure has been extremely low so far, most of
tﬁe plumbiné system have been built in an abnormal way, namwely,
corporation cocks are fitted at the bottom of pipe, or pumps are
installed onto the main, or private storage tanks and pumps are pro-
vided to plumbing systems. When the water préssure 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 irregular devicés be taken away. On_the'other hand, when there is
an application for connection to the main, the design must be checked
before execution so as to make sure the design.is madé in accordance

with normal practice.

8} Heasures to be Immediately Taken

Reduction of 1eékaqe and wastage is the most effective measure to
substantially increase water supply. Aﬁ water shortage in the served
area is presently very acute, it is recommended, that the newly formed
water district, should concentrate its effort on reduction of leakage
and wastage even before the proposed project is started. Water thus
saved can alleviate the suffering of the customers from water shOrtaqe,'
and may in addition be supplied to new customers. Besides, the financial

position of the water district will be accordingly improved.

At present, leakage and wastage from the plumbing systems account
for more than half that of the whole water supply system. Therefore,
to maximize the results of the leakage abatement activities, all exist-

ing service systems should be inspected, and all leaks Lhereof 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 meter procurement and installa-

tion is provided in the present project cost.

9) Riverbed Observation

It is recommended to study the long-pericd seasonal movement of the
riverhed of the Yawa, although the present.planning selected a site
for infiltration gallery which is considered to hardly be affected by filow,
before construction and thereafter, in order to keep the original function

of infiltration gallery to be installed.

10} Riverbed Water Quality

Although the riverbed water has presently good guality suitable for
drinking, it may undergo changes in the future when more population con-
centrate along the river. Against such probable pollution eof the river

water, and further r¥iverbed water, the following is recommended.

{1) To observe the variation of the riverwater quality by reqular
samplinﬁ and analysis.

{2) To observe the variation of the riverbed water quality after
the commencement of the infiltration gallery coperation,

{3) To ﬁatch 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, measuvres 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, such as Spfinqs
and riverbed water, and construction of facilities for such water intake
should be authorized/approved by authorit.ie.s in charge in compliance with
relevant laws and regulations. It is, therefore, recommnrended that formal
procedures for such authorizatibn/approvél be taken before the implementa-

tion of the present projeck.
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1. Introduction

1.} 'Authorizatioh

The present report on water supply master plan énd feasibility study
is_prepafed in accordance wifh the terms of reference of the“Contract
for the Engineering Services (the work) made between the Japan Interna-
tional Cooperation Agency (JICA) and Nihon Suido Consultants, Co., Ltd.
(the Consultant) on June 22, 1981. The work was earlier requested by
the Government of the Phiiipﬁinés to the Goverhment of Japan, and the
latterx dedided to undertake the work through JICA within the frame of
the international cooperation program, With regard to execution of
the present work, the leéding agency of the Government of the Philippines
is the Local Water Utilities Administration (LWUA)-.

1.2 Objective and Scope

The objective of the work is.to eétaﬁlish a comprehensive water
supply plan for the Legaspi City Water bistrict {Study area) foxr a long
term period up to the yeaf of 2010, including preparation of a project
havingra highest priority for immediate_implementationr The project, with
such prioritf, will be studied with”regard'to its feésibility in the aspects

both technical and financial in PART THREE.

The scope of the master plan covers:

1) Data éollection and analysis,

2) Establishment of the térget year for planning,
3) Definition of served érea.fOI planning,

4) Estimation of population,

5) Estimation of water demand,

1-2
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6) Study of present status of waterworks,

7) Study of water soucce,

'8) Planning of water supply systeam,

9) Rough estimation of costs for construction, operation

and maintenancé,

10) Preparation of implementation schedule,

11) Study of Interim Program,

12) Socio-econonic study, and

13) Studies of organization, operation and management plan,

The scope of the feasibility Study covers:

1) Definition of the target year,
2} Dpefinition of project area,
3) Estimation of population to be served,
4) Estimation of the water demand,
5} Study of improveément of existing facilities,
6) Study of water source, _
7) Study of requirved facilities and layout of facilities,
8) Study of design criteria, ‘
‘9) Preliminary design,
18} Preparation of construction schedule,
11) Study of construction materials and labour force and
study of construction ability of local contractors,
12) Preparation of constructicon method and procurement
method of materials and equipments,
13} Estimation of costs for construction, operation and
maintenance,
14) Estimation of benefits,
15) Financial analysis,
16} Studies of organization, ogeration and management plan, and

17} Preparation of Implementation program.
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1.3 Terminoclogy

The following words and terms in the present report mean as set
forth below:

{a) Water District - local water district formed pursuant to the
Provincial Water Utilities Act. _ _

{b} Rural Waterworks Association - a rural waterworks association
organized pursuant to the Executive Order No. 577. _

{c} Level I system - developed point source, such as attesién well
or protécted spring, generally suited for clusters;of around 15
households for a shallow well and 50 households for a deep well.

{d} Level II system - Leﬁel I plus a system of communal faucets,
generally suited for more dense clusters of avound 100 households.

(e} Level III system - system of individual house connections.

(£) Point Source -~ generally a protected wéll or é spring with no
distribution system, which has a distance to the Farthest user
of no more than 250 m.

{g) Poblacion - an urbanized érea in a city/town

(h) Barangay - a political unit or community in a city/town, however
"Barangay" in this Report refers to that which is located outside

of a poblacion.
1.4 Compilation of the Report

The existing water supply system was formerly owned and operated
by the Aibay Provincial Waterworks System and covers most of three

poblacions of DParaga, 0ld Albay and Legaspi Port, and some barangays

along thé transmission lines. However, two water districts, one for the
Municipality of Daraga and the other for the City of Legaspi, were formed
in October 1981, the water supply_systém has been split into two systems
under separate ownership and management, although the facilities have
physically some connections. Real separation of the existing system

can be achieved only when the plan are implemented to a large extent.
Taking into account these circumstances, Part One: General of the
present report will descriﬁe the general conditions and the water supply
systems of the provincial Waterworks area immediately before the forma-
tion of the two water districts, Legaspi City and Daraga, and Appendices
covering all studies and investigations performed in the same area will

be attached. 1-4
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2. Present Conditions of the Study Area

2.1 HNatural Conditi&ns
2.1.1 Location

The study area consisting @f the City of Legaspi and the Munici-
paiity of Daraga is located in the southeast of the Albay Province
along the seacoast. The area is about 500 km away from Manila, and
is linked with the latter by highway, railrxcad and airway. In addi-
ticn, there is a good seaport, which connects with other ports in the
country for transportation of goods. The City of Legaspi is the capital
of the Province and forms a center of lecal administration, education

and commerce.

2.1.2 Topography

The study area-includes mountains, an alluvial plain and the
seacoast. An oﬁtstanding one of the mountains is the active volcano
Mt. Mayon with an elevation of 2,462 m above sea level, which rises
in the north of the area. Its gently sloped foot spreads into the

study area, and to the sea on the east.

Tha Yéwa River, which flows from west to east along the southern
end of the volcano foot, has developed an alluvial plain. The built-
up areas of the Daraga municipality and the Legaspi city are situated

“in this plain.

" In the center of the plain and én the south bank of the Yawa River,

there is Mt. Linguion, 165 m high; which is an old extinct wvolcano.

In the south of the study area, the lower Catabrean mountains

stretch toward far south beyond the bouhdary of the area.
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Three poblacions, Daraga, 01d Albay and Legaspi Port, are in thé
plain with fairly dense population. The last named poblacicn has a

seaport, constructed taking advantage of the favorsbly shaped seacoast.

2.1.3 Geology

Geolegically, the study area has three distinct areas, i.e., the

MEt. Mayoh, the alluvial plain and the lower Catabrean mountanous areas.

The Mt. Mayon area comprises lava flows, andesite,'scoria and
volcanic ash in the higher portion of the mountain slope, and mud-
flows in addition to the above in the 1ower portion. The latter
portion is predominantly covered with mud-flows, Forming the gentle

and smooth slope of the vast mountain skirts.

The alluvial plain has formations consisting of lapilli, volcanic
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 thée Yawa River with the transpoxrted material.

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

with interbeéeds of conglomerates, sand and shale.

2.1.4 Climate

The study area belongs to the tropical climate zone, with plentiful
precipitation all through the year and high temperature. The_period.
from November to January, in particular, is prominent in rainfall
having a maximum monthly average of 415.3 mm, and the periocd from
February to October has a hiqh monthly'gierage‘of 223.4 wm., Thé annual
average rainfall ié 3,256.4 ram (normal 1951—70), wﬁich is higher than

that of the whole country, 2,500 mm, The area has no definite dry season.
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The temperature is generally high and not much variable through

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

The area is situated on the typhoon belt and in the latter half
of the year it is rather frequently hit by typhoons. Tropical depre-

ssions pass the area bringing abundant rains during the high rainfall

months.
Table 1.2.1 Climate Record, Legaspi City
(Period: 1951 - 1970, Normal)
Source of Data: Annual Climatological River
(PAGASA, March 1980)

Month Rai:;ill Rainy Days :E;;;i:; (2)
January 301.5 22 84
Febiuary 176.1 17 82
March 207.5 17 82
april 172.6 17 82
May ‘ 182.1 14 82
June 205.3 16 82
July 229.8 19 84
August 282.8 20 85
September 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 Population Census conducfed in May.1980 registered a popnla-
tion of 98,787 for Legaspi City and that of 73,213 for'DaraQa; oY 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 Daxaéa.
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Table 1.2.2

 legaspi

(1} Past Population Trend: ILegaspi City
(1970 - 1980)

o Population Gronth Rates. {3
Barangay _, . 3 N
_ 1970 1975 1980 [1970-75 |} 1975-80 |1970-80
Lﬂchspr PORT -
DiSTRICT :

L. Arimbay 1,422 1,653 [ 1,817 3.1 1.9 .| 2.s

2. Bagon Abré 460 558 745 - 3.9 6.0 4.9

3. Bigaa 2,816 3,036 | 3,262 1.5 1.4 | 1.5

4. Buyuan 1,463 1,934 2,117 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 2,259 1,585 | 2,770 -7.3 11.8 2.1

8. Ilegaspi City

Propex (u} 35,911 19,694 19,292 - -0.4 -

9. Padang 901 996 | 1,450 2.0 7.8 4.9
10. Puro 2,154 2,639 3,069 4.1 3.1 3.6
11l. Rawis 1,783 2,163 2,381 3.9 1.9 2.9
12. san Joaquin 785 905 1,105 2.9 4.1 i.5
13. San Roque 4,137 3,206 | 3,234 -5.9 0.8 -2.5
14. .tamadyan 482 576 | = blt 3.6 L.2 2.4

Sub-Total 57,179 | 40,926 | 44,487 - 1.7 -
Note: (u).Urban

ALBAY DISTRICT

1. Bagacay ags 826 304 1.4 1.8 0.2

2. Banquerohan 2,588 | 2,354 | 2,670 | -1.9 2.6 0.3

3. Bariis 1,352 1,490 1,611 2.0 1.6 1.8

4. Bogna 2,463 2,580 | 2,946 0.9 | 2.7 1.8

5. Bogtong 1,496 1,707 | 1,974 2.7 | 2.9 2.8

6, DBuenavista 352 403 530 _ 2.7 5.6 4.2

- to be continued -
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Table 1.2.2 (2) Past Population Trend: Legaspi City’
' (1970 - 1980)

Average Annual

. ?opulation Growth Rates (%)
Baran.gay ) )
. 1970 1975 1980 |1970-75 | 1975-80 |1970-80

7. cagbacbng 1,619 1,705 2,045 1.0 3.7 2.4

8. Poblacion (u) 18,030 | 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
1}. Homapon 2,014 2,249 2,378 2.2 1.1 1.7
12. Imalnod 811 902 944 2.1 0.9 1.5
13. Mabini 625 841 937 6.1 2.2 4.1
14. Maritawa 528 1,020 | 1,282 4.3 4.7 4.5
15. Maslog 2,568 2,701 | 2,682 1.0 -0.1 0.4
16, Ppawa 2,049 2,196 | 2,323 1.4 1.1 1.3
17. San Francisco 1,132 1,157 1,457 0.4 4,7 2,6
18. Taysan 1,185 4,101 | 4,390 5.2 1.4 3.3

Sub-Total 26,911 | 47,452 | 54,300 - 2.7 -
TO-TAL 84,090 88,378 | 98,787 1.00 2.3 . 1.62

Note: {(u) Urban
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Table 1.2.3 (1)

pPast Population Trend:

Legaspi

baraga Municipality

(1970 -~ 1980)

1-11

o Population g:z:igeRgizza%%)
Barangay - _ . X
' : 1970 1975 1980 1970475_ 1975-80 |1970-80
1. alcala 1,503 | 1,607 | 1,768 1.3 1.9 1.6
2. alocbo 439 536 581, 4.1 1.6 2.8
3. anislag 2,218 | 2,448 2,819 2.0 20| 2.4
4. Bagumbayan 951 { 1,121 | 1,280 | 3.3 2.7 3.0
5, Balinad 1,031 | 1,19 1,331 2.9 1.1 2.6
6. Banadero - 917 1,070 1,258 3.1 1.6 2.4
7. Banag 1,268 | 1,314 1,775 | 0.7 6.2 3.4
8. Bascaran 1,608 1,698 2,241 1.1 5.7 3.4
9. Bigao 675 731 657 1.6 ~2.2 -0.3
10. Binitayan 1,144 1,579 2,323 6.7 8.0 7.3
"11. Bognalon 463 539 elo 3.1 2.5 2.8
12, Budiao 985 | 1,218 1,417 4.3 3.1 3.7
13. Burgos 729 778 831 1.3 1.3 1.3
14. Busay 748 985 | 1,228 5.7 4.5 5.1
15. Canarom 543 520 587 -3.9 2.6 0.8
16. culiat 576 780 861 | 6.3 2.0 4.1
17. De la Paz - 444 426 482 -0.8 2.5 0.8
18, Dinoronan 368 407 86 § 2.0 1.1 0.5
19. Gabawan 871 971 1,223 2.2 4.7 3.5
20. Gapo 1,240 { 1,591 1,520 5.1 -0.9 2.1
21. Ibaugan 317 382 447 3.8 3.2 3.5
22. Inarado 968 | 1,120 | 1,193 | 3.1 1.1 2.1
23, Kidaco 337 410 512 4.0 4.5 4.3
24, Xilicao . 1,775 | 1,696 2,182 | -o0.9 5.2 2.1
25. Ximantong 1,176 | 1,252 1,527 1.3 4.1 2.6
26. Kinawitan 462 421 421, 1.9 0 1.9
27. Xiwalo 571, 656 709 2.8 1.6 2.2

- to be continued -




Legaspi

Table 1.2.3 (2} Past Po

pulation Trend:

baraga Municipality

{1970 - 1980)

'Population. Average Annual’
_ Growth Rates {3)
Barangay T — _
1970 1975 1980 [1970-75 | 1975-80 |1970-80

'28. ILacag 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 697 861 874 | 4.3 0.3 2.3
33, Maropoy 2,348 | 2,535 3,161 | 1.5 a.s 3.0
34, Matong 549 468 839 ~3,2 12.4 4.3
35, Mayon 850 290 992 3.1 - 1.6
36, Mi-Isi 443 a7s 732, 1.4 9.0 5.1
37, Nabasan 540 656 637 4.0 | -o.8 1.7
18, Namantao 915 955 1,111 0.9 3.1 2.0
39.  Pancan 670 593 638 -2.5 1.5 -0.5
40. Penafrancia 992 1,028 1,301 0.7 4.8 2.7
41. Poblacion (4,389 4,011 3,956 | -1.8 -0.3 -1.0
42. Sagpan 3,545 3,577 . 4,696 0.2 5.6 2.9
43. Salvacion 1,361 | 1,311 1,780 2.5 6.3 4.4
44. San Rafael 217 216 306 - 7.2 3.5
45. San Ramon 1,363 | 1,369 1,373 - - 0.1
46. San Roque 3,123 | 3,732 3,852 3.6 0.6 2.0
'47. san Vicente 891 779 758 | -2.7 -0.5 ~1.6
. -~ Grande '
48. San Vicente 132 181 192 6.5 1.2 3,8

Pequeno
49. sipi 1,287 | 1,843 2,192 . 3.5 6.3
50. Tabon-tabon 827 930 1,058 2. 2.6 2.5
51. Tagas 1,757 | 2,259 2,902 | " s.2. 5.1 5.1
52. falahib 683 694 732 0.3 1.1 0.7
53. Willamerwosa 1,035 | 1,156 1,340 2. 3.0 2.6

TOTAL 58,335 | 63,265 | 73,213 1.63 2.96 .| " 2.30
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These increases in terms of average annual growth are 2.3 percent

for Legaspi Cxty and 3.0 percent for Daraga.

The population in Legaspi City is distributed among 69 baréngays
in which 40,82} or 41 percent of the total is concentrated in urban

areas while 57,966 or 597percent is living in rural areas.

In Daraga, the wrban population concentrated in the poblacion
and the five neighboring barangays is estimated to be 25,889 or 35
percent of Daraga total population with the rural area population

being 47,324 or 65 percetn of the total.

Populations both for Legaspi Ciiy and Daraga classified by barangay
and their past trends, 1970 - 1980, are shown in Tables 1.2.2 and 1.2.3.

2.3 Socio-Economic Conditions

The study area consists of the City of Legaépi‘and the Municipality
of Daraga. From the socioc-economic p01nt of view, Legaspl Cxty and
Daraga can be observed as one area. This is particularly trué in the
field of economic activities. They are ‘both basically agricultural.

In trade and commérce, Legaspi City and Daraga are_complementing each
other, as they servé their combined population and residents of the
surrounding areas as well. Thé study afea is becoming the commercial

center of the Albay Province.

Manufacturing industries in the study area are of the small-scaled
cottage type, with exception only of the Legaspl 0il Company and the
- Isalog Pulp and Paper Mill.

The household income in the study area remains considerably low,
and nearly 80 percent of the urban households and 75 peréént of the rural
households are producing nearly one-fourth of the food they consume in

order to cover the shortage of their monthly income.
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" Bicol is spékén by 98 percent of the population in the study area,
and 99.3 percent of the péople'in:Daraqa and 96.5 perCent'of Legazenos

are Roman Catholic.

Males and females are almost the same in number in theistudy 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 ceénter of the Bicol Region.

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

s¢ill poor with more than 70 percent of dwelling units roofed with nipa.

‘The transportafion system in the study area includes one aifpott,
one seaport and one railway line. The area, in addition, is served
by a number of buélines and spot-to~sp6t jeepney transportation. The
pavement ratio of the study area‘s rdads is considerably high compared

with other municipalities.

There have been proposed 18 communal irrigation systems in the

study area but so far oniy 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 power is being supplied by a semi~govermment entity,

with an energization of 39.1 percent.

In the past five years; 1976 to 1980, Gastrc-Entefitis} a typical
water-borne disease, ranked 7th in the causes of both morbidity and mor-
tality in legaspi City. 1In 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 bed capacity amounts
to 86)l. The ratio of the households with flush-type and water-sealed
toilets amounts to 50.2 percent in Legaspi City and 41.0 percent in

Daraga.

For details, please refer to Appendix 5.
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3. Existing Water Supply

3.1 Genexal

The major existing water supply system in the study area is the
water works system that was formerly owned and operated by the Provincial
Government. The system serves threé poblacions, Daraga, Old Albay and
Legaspi Port, In addition, there are Level Il systems ia some barangays
which are located far away from the poblacions. Further, there are
a number of Level 1 systems, scattered in the three poblancions and

barangays.

As regards the Level III system, details of which are dealt with
in the Eoilowing sections with a view to preparing most realistic water
supply master plan, the present water supply conditions are far from
satisfactory, due to deterioration of the water supply facilities
and damages to watér sources and transmission systems by the latest
flood. Most of the served area has no water in the day'time, and
even in areéas where water 1is available for 24 hours a day the water

pressure is too low for use,

3.2 Water Sources

The water sources currently used by Level III, II and I systems in
the study area are springs, deep wells and shallow wells, as shown in
Table 1.3.1. Water quality of major water sources and drinking water
quality standard in the Philippines are shown in Appendix 1. Details

of which are swrmarized below.

{1} sSprings

Springs are very widely used for water supply in the study area.
Main supply sources of the Albay Provincial Waterworks System are also

springs, namely Budiao I, Budiao II, Banadero and Daraga Springs. Most
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Table 1.3.1 Conditions of Existing Water Sources

Name of Kind of - Production odgor &/ Cblor

Source Source Level { cu'm/a ) Place Inten- | {Unit)
: sity

Budiao I spring IIT 3,600 gj Daraga 0 Q

Budiao II Spring IXI 3,760 2/ | Daraga 0

Banadero Spring ILI 2,940 2/ | Daraga 1 0

Daraga Spring ITX 154 2/ ] Daraga 1 io

Camp Ibalon | Deepwall III 109 2/ § Legaspi 3 i5

Bogtong Spring It 850 3/ | Legaspi i 0.

Salbacion Spring IL - Daraga 0

Tinapian Spring 11 5,180 3/ | Manito 0 0

Lacag. Spring IX 260 3/ | Daraga 0 20

Buyoan Spring 1 7,230 3/ | Legaspi 0 0

Tinago Deépwell I 35 3/ | Legaspi 20

Malabog S5pring I - Daraga 2 Q

Bicol Deepwell |Private - Daraga 4 8

Binato Deepwell |Private - Legaspi 5 40

Imperial St. Shallowwell] private - Legaspi o

Daraga Shallowwelll Private - Daraga 0

Curuzada Shallowwelll Private - Legaspi 4

Note

1/ Odor Intensity Description of Odox

[F - S S ]

Non

Barely perceptible

Perceptible

Easily perceptible

Strong

Intense

2/ According to data obtained from the Provincial Waterworks

3/ Measured by the Team
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of the springs in the étud} area are 1oca£e& at the foot of Mt. Mayon,
and the yield of each of these springs is féirly large. Their characte=
ristics are that 1)'tﬁey are located at high elevations, about 100 m or
more above sea level, 2) their yields vary according to seasons, and’

3) the ﬁater'quality of the springs at the foot of that mountain is
generally good,.haying few bacteria and little odor, low concentrations

of dissolved matters and turbidity,

Other springs located at Mt. Linguion and the lower nountains are

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

{2} Deep Wells

Some deep wells have beén sunk in the poblacion area for use by
Level II and I systems and sometimes for private use. Almost all of
the deep well water has very poor quality as shown iﬁ.Tab1e1;311ﬁand
Appéndix 1, having strong odor of hydrogen sulfide and high value of
color, whicﬁ may derive from the Characterisfics of the [ormations
ejected from the volcano. Remoyal of odor and color is not practically

recommendable. {Refer to Appendix 1)

{3) sShallow Wells

Shallow wells are_usea mostly for private domestic use. They
have rather good quality compared with that of the deep wells as shown

in Table 1.3.1 and Appendix 1.

3.3 Distribution System

The existing distribution system of Level I1I, of which water
sources are mentioned in Table 1.3.1 in the foreqoxng section is composed
‘of ma1nly two systems of Budiao and Banadero springs, The system does.
not, in a prec1se meaning, have a transmission system, but the pipeline
between the intake and the entrance at the poblac1on of Daraga will be
terired transmission line, and the networks cover1ng the threée poblacions
of Daraga, Old Albay and Legaspi Port will be called distribution system,

for cpnvenlence of desc¢ription. -The system is illustrated in Figs. 1.3.2,
1.3.3, and 1.3.4,
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{1) Budiao Spting Systeﬁ

The Budiao spring system serves, by gravity, mainly the two pobla-
¢ions of baraga and 0Old Albaf through the transmission 1iné,'200 mm in
diameter and 5 km.in length, consisting of ACP and CIP, constructed in
1960. This systém has been reinforced with a sp;ing'loCated in the
Daraga poblacion and a deep well sunk near Camp Ibalon. Production
of the above two sources is being pumped directly inte the distribu-
tion networks. Even with this énforcement, water is insufficient and
water pressure in both transmission and distribution lines is exXtremely

low,
Presently, the water intake at the spring is less than 3,900 cu m/day,
which is the calculated carrying capacity of the pipeline, against the

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

(2) Banadero Spring System

The Banadero spring system serves, by gravity, the poblacions of
Legaspi Port through the transmission line and a distribution main
laid on the north side of the served area. The transmission line is
150 mm in diametef, 4 km in length and of ACP, constructed in 1970.

This system is currently out of service because of serious 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 ¢u m/day against the recorded yield

2,940 cu m/day.

(3) Daistribution Networks

First distribution pipelines were installed in 1927 and since then
extensions of pipelines were made in 1950's and 1970's. Pipe materials
aré of cast iron, steel, asbestos cement and galvanized iron. ( Refer

to Table 1,3.2, )
Tthere are several public faucets on the Budiao transmission pipeline

and in the poblacion; they are presently used by neighboring people.

Fire hydrants were installed in 1930's, however, they are not sufficient
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in numbers and their actual function is in doubt, Air valves and blow-

off rbanches are equipped to some extent.

Supply conditions are from satisfactory, and bld_élbay and Legaspi
Port, in particular, have no water during daytime. Séme consumers take
water by pump from the main during night time as water ﬁressure is very
low. As described iﬁ Appendix 3,‘water pressure recording was made only

in the Daraga area for the above reason.

As reéards leakage, visible leaks on the ground surface are very
rare, but this fact leads to suspicion that invisible underground leaks
may exist. To asceftain actual conditions of the existing pipelines,
sSome representative spots were dug to inspect the soil and the conditions
of pipe corrosien. Major findings of the investigation were that pH of
{he s0il was generally higher than 7, sulfate concentrations ranged from
g1 ppm to 182 ppm, and chloride contents were in a range of 0.7 ppm to 16.9
ppin. Exterior surface of the laid pipe had encrustations, but pittings

of the pip wall were not detected.

From the above conditions, 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

5011 corrosiveness,

Table 1.3.2 Existing Distribution Pipeline

_ Length {(m)
Diameter —— Material
{rom) Legaspi Darage Total
200 2,405 5,125 7,530 ccr, ACP
5P
175 3,500 5,000 8,500 SP
150 8,360 4,375 12,735 CCI, ACP
100 8,638 2,515 11,153 CCI, ACP
75 4,632 ] 2,850 } 8,255 ACP, GIL
50 1,043 GI
Total 28,308 19,865 48,173
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3.4 Present Water Use

Present sources of water supplies for the study area are 1) Budiéo
I_énd I springs, 2) Banadexo spring, 3) Daraga spring, and 4) Camp Ibalon
deep well. Total pro&uctioh'am0unts from the above sources are estimated
as 10,563 cu m/d,details are described in 3.2 Water Sources. 'As stated
in the preceding section, however, the Budiao transmission pipeline has
conly a carrying capacity of 3,900 cu m/d against the yield of 7,360 cu m/d
The Banadero spring system has not been functioning sin¢e June 1981 because

of the seriocus damage caused by a typhoon,

At present the total amount of water supply for Albay Provincial

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

According to the APWS office, the served population is approximately
36,500 in total which may be split into two as 18,600 and 17,900 for

f.egaspi and Daraga respectively.

The present sexvice comnections are 1,405 and 1,229 for Leégaspi
and Daraga respectively. ©Out of the above total connections, the
metered service connections are only 115 or 8 per cent of the total and
186 oxr 15 per cent in Legaspi and Daraga respectively. The breakdown
of service connections by use categories in Legaspi and Daraga is shown

in a table below.
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Table 1.3.3 Present Service Connections

Use Category Legaspi : Daraga
Pomestic 1,184 1,125
Commercial 151 81
- Industrial 5 12
Institutional ‘ 27
Public stand pipes 38

Total 1,405 1,229

Total Legaspi and Daraga 2,634

System loss and leakage are not obtainable from the balance of
supply and consumption due to the shortage of supply and the very low
pressure in the system, which is causing a suppressed supply conditions

for the coensumer.

3.5 Present Water Rates
3.5.1 Procedure for Determining Water Rates

The original establighment of water rates and their changes are
recommended by the Waterworks Superintendent through the Provincial
Treasurer to the Provincial Governor. Based on the initiative of the
Provincial Goverhor,_the Sangguniang Panlalawigan (Provincial Board)
deliberates upon and approves the recommended water rates. A public
hearing is sometime conducted by the Sangguniang Panlalawigan foxr 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 minimum water rates are pll.00 for domestic consumption; p19.00 for

commercial; and p23.00 for industrial consumption,
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3.5.3 Billing and Disconnection

Water bills are rendered monthly to consumers by bill collectors.
The bills are then paid within a period of five days. Disconnection
is usually ordered for delinquent consumers who fail to pay the water

bills after the period of five days.

Table 1.3.4 Present Schedule of Water Rates

1. Flat Raﬁe

bDomestic - pl1.00 for the first faucet, plus p3.00 for each
: additional faucet or outlet
Commercial - p19.00 for the first faucet, plus p4.00 each addi-
tional faucet or ocutlet
Industrial - p23.00 for the first faucet, plus p5.00 for each

additional Faucet or outlet

2. Meter Rate

Domestic - pl1.00 minimum charge for the first 20 cu m.
g 0.30 per cu m. for the first additional 10 cu m.
P 0.20 per cu m, for the first additional 2¢ cu m.
p 0.15 per cu m. for all additional consumption
Commercial - 19,00 minimum charge for the first 20 cu m.
- p 0.40 per cu m. for the'first-additional 20 cu .
- é 0.30 per cu m. for the first additional 40 cu m.
-~ p 0.20 per cu m. for the first additional &0 cﬁ m.
- P 0.15 per cu m. for ali additional consumption
Industrial ~ §23.00 minimum charge for the first 20 cu m.
- p 0.50 per cu m. for the first additional 30 cu m.
- p 0.40 per cu m. for the first additional 40 cu m.
- p 0.30 per cu m.'for the first additional 60 cu m.
- p 0.20 per cu m. for the first additional 80 cu m.
- p 0.15 per cu m. for all additional consumétion

Source of Data: Albay Provincial Waterworks System.
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3.6 Present Institutional Water Supply Practice}!

3.6.1 Responsible Agency

The Albay Provincial Watexworks is owned and opetated by the
Provincial Government of Albay. Its Superintendent and other staff

members are all Provincial Government Officials and employees.

3.6.2 Policy-making Function

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: L/ As described in Part One: 1.4 Compilation ofﬁthe
Report, the existing water supply system was
formerly owned and operated by the Albay Provincial
Waterworké System; two water districts, one for
Legaspi City and the other for the municipality of
Daraga, were formed in October 198l. The formwer water
supply system has been split into two systems under the
. separate ownership and management; institutional
development of the two districts is in process of
organization now under the assistance of LWUA. Paking
into account these circumstanc&s, this section will
treat the institutional water supply practice of the
Albay Provincial wWaterworks System that is the
situation just before the formation of the two water

districts.,
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3.6.3 Direct Responsibility

The direct responsibility for important tasks such as the
prepatation and execution of annual budgets for the Waterworks and
recomrendation of éhénges in water rates is placed in the Provincial
Treasurer. In these important matters, the role of the Waterworks
Superintendent is indirect and limited.to the presentation of neces-

sary reference data to the Provincial Treasurer.

3.6.4 Accounting and Finance

The accounting of the Watexworks is not separated from that of
the Provinéial CGovernment, and the income and expenditures of the
Haterworks are accounted as part of the Provincial incomeé and
expenditures. The expenditures of the Waterworks System consist of
"peréonal sexrvice", "maintenance and other operating expenses", and
"ecapital outlay", which are subdivided into 15 items. These expenses
and outlays are financed by collected water rates, other consumers
contributions and provincial goverment subsidies. Tables 1.3.5 and
1.3.6 show the income and expenditures of the Waterworks for 1979 and
1980 and its budget for 1981. The annual surplus or deficit is not
carried over to the following fiscal term, but is inCQrporated into
the surplus or deficit of the Provincial Government accounts. The

Provincial Audit audits the accounts.
3.6.5 Relationship with Consumers

The relationship of the Waterworks with the consumers is
governed by the Provincial Tax Code and the Contract on Water

Services which is made between the Provincial Goverament and each

consumexr.
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3.6.6 Organization

The staff of the Waterworks is organizZed as showrt in Fig 1.3.5,
and consists of the superintendent and other 39 staff members, who
are grouped into two divisions, i.e., "Technical Division" and

"administrative Division".

3.6.7 Office Procedures

The description of the aséignments to ecach staff member is given
by the Provincial Goveror but the functional relationshiﬁ among the
staff members is not clear enough to show the chains of command,
Delegation of authority and inter-division communication are being
done at the discrétion of each staff member in charge. The Waterworks
has no writtéen office procedures and no manuals for the maintenance

and operation of the water supply facilities.

3.6.8 Personnel Management

The Waterworks has no established system of recruitment. The
Haterworks Superintendent récommends placements and promotions of the
persohnel to the Provincial Covernor. The Waterworks has no programs
for personnel training. New-comers are usually trained by senior

staff members on the job.
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Fig. 1.3.5 Oxganization Chart

- of -

Albay Provincial Watexrwoxrks

"Haterworks Superintendent

Technical Bivision

Vaterwvorks Supervisor
Supetvising Plumber
Plumbers (3)

Gov't Bldg. Maint. Plumber

Administrative Division

Administrative Officer 1II

| : i

Supervising Bill Collector Senior Clerk
Sr. Bill Collector Clerk
"Bill Collectors {2) : . _Records Clerk

_ & Statistician
Posting & Billing Clerks (3}
L , ) : tiessenger

8iliing Coordinators (2)

teter Readers (2)
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1, Géneral

This Part discusses and draws out a water supply master plan for
the Legaspi City Water District newly formed taking over most of the
water supply systém formerly owned and operated by the Albay Provincial
Waterworks System. The master'plan will treat the Level III system as

a mainstay of watexr supply in the District.

The master plan wili prbject the needs for water supply over a
loné range future and present a water supply.systeﬁ to meet the growing
water demand. Means and ways to cope with the chronically existent and
near future water requirement, in particular, will be dealt with fairly
in detail. Based thereon, the feasibility'of a proiject covering a
short range Future, which is essential for implémentation thereof, will

be studied in the following Part Three.

“Since this_District is obliged-to ééntinuously be supplied with
water by the Daraga Water District, also newly formed, until the new
water source system is completed, the master plan will take into due
considération.the implementation schedule of construction work including

the arrangement necessary for the transition period.



2,
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Target Year and Served Area

1 fTarget Year
{a) Phase I

The purpése of this Phase pfoject'is to establish new water supply
system by developing water source/s, which has to meet the projected
water requirement of the Phase, within as short a period as possible.
Existing distribution pipelines will be used in the Phase with

reinforcement works to some extent.

Taking into account the work volume, financial constraints and the
required time for foreign financing, six.years time is considered
optimal. As illustrated in;pjg.'2.7;1, the Phase I project will
require about 4 1/2 years from the commencement of the master
planning and feasibility study until completion of the construction
works, that is, the completion is in the early 1986. Therefore,
the target year, which is défined as the year when the designed
supply capacity equals to the water demand, must be at least a few
years ahead of 1986, And during the period beiween the completion
of the work and the target year, preparation for the succeeding
Phase II project musi be made. AaAs is known from the barchart in
the Fig, 2 years for this period is a most realistic solution,
not giving much inconvenience to the consumers, nor making the
construction cost of Phase I unbearably high, After all considered

as above, the target year of Phase I is proposed as 1987.
{b) Phase II

Major purpose of this Phasé prbject is to provide water for all
consumers of the served area which is realized in the previous
Phase and for additional-populatiqn in the‘the;eafter extended
built-up area, and Lo upgrade the level of conswsption in accordance

with the improvement of the whole national living standaxd.
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For this Phase, six years time is also considered appropriate from
the same standpoint as Phase I. 'TherefOre, the target year is
proposed as 1993,

(¢) Phase III
N 1/
Long range planning of public facilities in the Philippines is
currently being made with the year of 2010 as thé target year.
-As water supply is one of the public utilities, the said year is

employed as the target year of the present master planning.

Remarks: 1/ The LWUA's recent project, Water éupbly of Ten
' Provincial Areas (5th Package), also aims to

prepare a Master Plan upto‘the year 2010,
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2.2 Servedlhrea

The Local WateruDistridt Law stipulates that a water district,
wnen forméd, covers.all thé municipai or ¢ity area, but on the other
hand the Executive Order 577 {an order céﬁéérhing formation of RWA s)
allows that Level I and II systems be constructed and maintained in
the area of.thé Qater district in consideration of economy and early

realization of water supply services.

Served area, for which water supply is being planned by the
present master plan is, in acédrdahce with the intention of the above
Law and Exeéutive_Order, delineated to confine such an area to the
existing built-up area for thé.short term plan, and to the anticipated

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

General topography, ﬁatural barriers, and zoning plans are also
concidered in detemmining éErved area limits by each phase. Based
on technical, topographic, and scocio-économic conciderations, the
served area boundaries for differenﬁ phases of program implementation

are determined as follows, and shown in Fig 2.2.1,

1. Present Served Area- the area presently served by existing
system, 790 ha approximatly. _

2. Phase I Served Area- the réinforcement and the extention of
present served area, whére minimum investment is xéquired
but maximum number of persons can be sexrved Lo cieate a high
impact/ effectiveness on the consumers in the WD, Thé Phase I
served area is extended approximately by 340 ha totaling to
1,130 ha. |

3. Phase II Served Area- further extension of sexrved area into
2,100 ha, taking into account the extent of development
within the design year of 1993 in the WD,

4. Master Plan Served Arca- the total area within the WD
jurisdiction where service can be provided technically and

financially. In this study, the main objective is to
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provide water service to the maximum number of persons
within the area in the Master Plan peried. The éxpanded

' served area is 3,450 ha in total in the year 2010,
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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 watex reguirement, the past census made by the National
Cénsus and Statistics Office {NCSC} is used as the most reliable

demographic data.

The total Stﬁdy area-population is projected on the basis of
separate pr0]ect10ns for baranqays both in the city core or poblac10n
and rural areas within the Study area. . The wmethod of past trend ex-
trapolation is aﬁplied fér populdtion projection of such "micro-econonic”

areas of barangays in this study.

_ The procedure or the methodology of populatlon pro;ectlon for
thls study is 1ncluded in Appendix 7. Based on the said methodology,

population projections for the study area have been worked out.

pPopulation trends indicate that the population in the study arxea
.woui@_increase frecm 98,787 in 1980 to 149,900 in théryeqr 2010. The
ptojectéd‘pdpuiatidn by the design year is taBulated in Table 2.3.1
and gréphically'shown in Fig. 2.3.1, Population pfojections by

barangay are shown in Table 2.3.2,

The high and low growth of population projectidns in the study
aréaﬁhaqebéen made separately from the adopted one. Regardlng the
high projectlon. the high serles of NEDA- POPCOM projectlon is intro-
duced as a useful data for the hlgh population pro;ectlon. While,
the low growth of populatlon in the study area is projected as shown
in Table 2.3.3.

Remarks: ;f Poputation Dimension of Plénning,
IIT Population Projection of Cities and
Municipalities in the Philippines 1970 -~ 2000,
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The population in- the served area is projectéd by design year based
on the served area which is discussed in the proceding section of 2.2

Served Area. The population in the serxved area is shown in Table 2.3.4,

The coverage of servéd'populatioﬁ for the Master Plan has been
projected baséd'on the above population in the served area taking "account
of the willingness-to-connect (WIC) of the projected consumers and future

improvement of the consumers living standard.

The average percentage of WIC in the Phase II project area is 53%,
which is obtained by a market research made in this study. Based on the
market study the percentage of WIC of the urban and xural areas for

future planning is projected as shown below,

Average Percentage of WTC

1987 1993 2010
Urban Area 50 80 100
Rulal Axea 20 50 ‘ 80

The served population which is estimated approximately 18,600 or
19% of the total population in the city in 1980 would increase to 24,520
or 22% in 1987, 55,030 or 45% in 1993, and 95,260 or 64% in 2010,
respectively. The served popuiation by design year is shown in Table
2.3.5 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, percentage of
population served to total populatiovon would nobt reach high value,.
This is due to following characteristics of scattered parangays
of this area which would not been included in the served area
because of economic reason. '

Characteristics of these barangays:
1) Population'denéity is rather low,

2} bpistance from poblacion is far, and/or
3) Topographical elevation is rather high.

2-9
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Table 2.3.1 Legaspi City WD Population'Projection

180 1982 1993 2000
1. Urban 40,821 43,898 51,735 58, 890
2..Rura1'. 57;966 | _es,ozé 70,651 91,010
Total .- 98,787 111,527 122,386 149,900
Average annual
increase (%) 1.6 1.5 1.2

Table 2.3.3 Legaspi City WD High and fLow Growth Population Projection

1980 A.G.R 1987 A.G.R 19923 A.G.R 2010
T.P () T.P. {%} T.P (%) T.P

1. High Projection 110,899 3.2 138,290 3.0 165,130 3,1 277,470
2. Medium Projection 98,787 1.6 111,927 1.5 122,386 1.2 149,900

3. Low Projéction 98,787 1.44 109,190 1.2 117,290 0.96 137,970

Rémarks: T.P -~ Total population

A.G.R - Average annual growth rate
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3.2 ﬂater Demand

Hater demand pr03ect1on in this section is, undertaken to obta;n
a basis for a long range water supply plan until the Master Plan target
.year 2010. The water demand pro;ectlon years are 198?, 1993 and 2010
'conformlng to the desan years of this study . The water demand pro-
'Je0t1ons for. thls study are horked oyt based on the concept or the
methodology 1ndrcated in the Proécedure of Pro;ect1on of Populatlon

and Water Demand in Appendlx7 .

Water demand pro;ectlons have been- made separately for domestic,
commercxal and 1ndustr1a1, and 1nst1tut10nal demands, and for unaccounted—
for-water._ The categories of water use adopted herein are those pre-

sently preecribed in the LWUA's méthodology manual.

.The:arerage'unit consﬁmptien figure, which.is the amount of water
*required to satlsfactoraly supply to all consumers on a cont1nuous
24- hour basis, was developed for each of urban and rural demand areas.
The unlt consumption figures are qualrfled as theoretlcal since there is
1nsuff1crent data available to develop accurate unit consumptions. The
theoretiéal uﬂit‘tonsumptiOn figUres are therefore subject to careful
revrew and adjustment aftexr the First Phase program is completed and

consumers have an adequate continuéus - supply of water. .

='Si.nrm'tary ef Qater demaﬁd préjectione by the deeign yeaxr and category
of water use are shown in Table 2.3.7. ‘Served population and average
day water demand by demand area are shown in Table 2.3.8.- Based on the
.de51gn crlterla fOr plannlng.lncluaedxn Appendlx(S, maxlmum day water

1demands angd peak hour water demands are calculated and shown in Table

3:239.
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Table 2.3.7 -

Legaspi City WD Avérage Day {Water Demand in Urban Area

Year

(In m3/day)

Legaspi City WD Average Day

Use Catégory 1987 1993 © 2010
Domestic 2,963 6,126 © 10,306
Commercial and ~ )

Industrial 313 933 2,945
Inséitutidnal © 44 124 236
“Accounted-forwater 3,380 7,243 13,487
_Unabcountedéfor—water 1,734 2,401 3,356
Total 5,114 9,644 16,843
Population Served 21,950 41,390 58,890
Per Capita Use{lpcd} 233 233 286

Water Demand in Rural Area

Year

(In m3/day)

2-19

Use Category 1987 1993 2010
Domestic 177 1,064 3,637
Commercial and _ B N
Industrial

Institutional 5 41 145
Aécdunted—fpr4water ig2 1,105 3,782

© Unaccounted-for-water 52 273 946

Total" 234 1,378 4,728
Population Served 2,570 13,640 36,370
Per Capita Use(chd) 91 101 130



: Legéspi

Table 2.3.8 Served Population and Average Day Water Demand

Served Liters per Average
Year . Capita pex Day Demand
Population WA
- Day .
(1pcd) {cu m/day)
| urban 18,600 104 1,940
1981 | rural - - -
Total 18,600 104 1,940
Urban 21,950 233 5,114
19287 Rural 2,570 91 234
Total 24,520 218 5,348
Urban 41,390 233 2,644
1223 Rural 13,640 101 1,378
‘Total 55,030 200 11,022
Urban 58,890 286 16,843
2010  { Rural ' 36,370 130 4,728
Total 95,260 226 21,571
Table 2.3.2 Fluctuations in Water Demand
{cu m/day)
Average' Max imum Peak Hour
Yecar pay Demand Day Demand Demand
' = A.D. = A.D. ¥ 1.2 = A,D, x 1.5
11981 1,940 2,320 -
11987 5,348 6,418 8,022
1993 11,022 13,226 16,533
2010 21,570 25,884 32,355
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4. Water Sources

‘This seétion dlstussés water sources to be adopted in each phase
in accordance'with the projected water demand. In selecting optiﬁal
water sources, due considerations, technical and financial, will be

made.

‘Presently, Legaspi is served by the existing water supply system
which covers both Daraga and Legaspi and has its water sources, in
the Daraga afea. But the water sources are to be used for water
supply in the Daraga area, wher the presently-proposéd water supply
project is implemented. Therefore, potential water sources in and

arcund Legaspi will be examined about their suitability.

For convenience of explanation, ¥Fig 2.4.1; and Table 2.4.1 are
prepared. The Figure illustrates, in a schematical form, the

relationship of supply sdéurces and consuming areas.

Note: Use of groundwater to be 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 colox; both to unpermissible extents. They are due
to geological conditions influenced by eruptions of active
Mayon Volcand.,

odor contalned in the groundwater can be removed by simple
aeration method; however, to remove color requires compli-
cated treatment processes which are hot practicable for
public water supply, such as rapid sand f11tfat1on method
plus activated carbon treatment.-

{ Above consideration is based on the study results of existing
deep wells, depths of which are less than 70 m. From the view
p01nt of geological and hydrogeological conditions; ground-
water deeper than 70 m is also considered to contain odor and
color. ) ( Please refer to Appendix 4.)
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4,1 Phase I

Wéter'deméhd of Phase I is estimated at 6,418 cu ﬁ/day, which
requires new source/s with additional capacity of 6,309 cu m/day.

_ Avaiiabie water.sources are springs, wells_in and around the study
area, and.thé_nga RiVer..;Water.sourcés which have considerable

quantity are shown in Table 2.4.2.

In the table, Buyocan Spring or Riverbed Water of the Yawa River
is more feasible than'qthers'for new source of the phase. Of the two
feasible sources, Buyoan Spring is considered to have higher priority

for the following reasons.

{1} The available capacity of the spring can meet the water demand
of Phase 1.

(2) It is presently evident that the spring has seasonally
unchaﬂgeable yield.

{3) The watex quality of the spring conforms to the drinking water
standard.

(1) wWater distribution can be made by gravity.

(5) The spring system requires least construction costs (Ref. Table
2.4.2), |

Table 2.4.1 Conditions of Potential Sources

_ Distance from :
Capacity Poblacion (km) Water Quality

1. Bufoan_Sp;ing 6,480££3/day 3 Good
o Mibeg water 20 4 wYere 1o oo
- 3, Tinapian Spring 5,180 m3/day' 33 _ Good
4, Sufféée Water 2 to 4:m/sec 1 to 2 Reéquires full
on the Yawa of surface flow treatment
S, Deep Wells in | about 1,000 m3/ 0 to 1 Requires‘odor and

the City “day/well color removal

1/ The figure is the balance of the'sprinq yieild less 750 cu m/day

for nearby Barangays.
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4.2 - pPhase II

Water demand of the Phase II is 13 226 cu m/day which exceeds the
amount to be prov;ded 1n the phase I uslng the Water of Buyoan Spring
and the exlst;ng supply system. Therefore, a new water source in
addition to thé”épfihg has to be developed to meet the water gemand of the
Phase. It is necessary to develop additional 6,637 cu m/a of water

amount by the neéw source.

As shown in the above Tabie 2.4.1, the tdpkpriority source for
th1s phase isg rlverbed water of the Yawa River. The construction cost
is less expen51ve and the locatlon is near the area to be supplied.
Riverbed water will surely be obtained by Qn infiltration gallery at
a rate more than 6,637 cu m/d, judged from the soil formation under
and along the River. Further, the riverbed water will reguire no
treatment except chlorination. A most suitable location of the
.gaLlery'ffom the Qiewpoint.of both quantity.and duality of water is
considered to be a point at the right bank of the Yawa River just

after the confluence with a tributary,

4.3 Phase III

Water demand in the long-range plan up to the year 2010 is
25,884 cu m/d, which regquires another water source/s, as is seen in

Table 2.4.3.

Similarly to the case of the Phase ii,_the use of riverbed water
of the Yawa Rivef is récomménded'by constructing another facilities.
Water quality and unit production per perforated pipe w111 pr601sely
be known by the Phase 11 work, the results of which should be utilized
for the plannlng of the subsequent works.,



Legaépi

As regards the construction of infiltration galleries on the
Yawé.Rivét, tﬁerbaiaéa Water Distriqt is also obliged to take riverbed
watér from the same rivér, Under this éircumsténcé, it is most recom—

'mendable that the water source development be -carried out under a joint
venture of the two districts. Such joint undertaking would produce

most economical solution for the water source development.,
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Table 2.4.2 Comparison of Alternative Water Sources (1987)

Riverbed Water on the Yawa River Reservoir

Buyoén' . at- . at 1/ . at 2/
Sources spring (1) Old Albay - (2) Lingnon~’ (3) Lingnon™
Capacity . - . o
(m3/Q) 6,480 more than 10,000
Distance from 6.0 a8 ‘7 c e

- poblacicn (km}

Necessary Facilities

Charber {m3) - - - -

Infiltration

: 0 6,300 6,300
Gallexy (n3/Q) 6:30 f 3
Pump Station

‘ . - 60 : 60/73
(h=m, 1/sec) 54/73 /73 Y&
Reservoir {(m3)} 2,000 2,000 2,000 2,000
Transmiésion

: o . . . .2
Pipes (km) 0.5 3.8 3.2 3
Distribution
Pipes (km) 5.5 1.0 2.5 2.4
Construction Costgf
Charber 1,780 - - -
Infiltration

- 260
Gallory 1,260 1,26 1,260
Pump Station - 1,150 1,190 1,190
Reservoir - 1,800 1,800 1,800 1,800
Transmission - ‘

- 490 3,710 3,120 3,120

Pipes
- Distribution . 4,4 790 1,980 1,900
- Pipes o ‘

Total Cost ‘8,415 8,710 9,380 9,270

1/ Distributed from the reservoir via Legaspi Port to 0ld Albay.
2/ Distributed from the reservoir via 014 Albay to Legaspi Port.
3/ 1In thousand Pesos
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Table 2.4.3 Waler Sources for Master-Plan Period

Phase II

Phase Existing  Phase 1 7 Phase III
{1980) {1987) (1993}. {2010}
Popuiatioﬁ sgtved 719,000 24,520 55,030 95,260
Water Démand e i . S
(cu m’d) 4,%00 6,418 .13,226 25,884
Existin k ter YV : Buyoan Bu can sSprin
X 9 7 . 4 springs 1 well Py e yoan spring
Source and Capacity (10, 454) 109 spring 6,480 plus
{cu m/d) . 6,480 plus Riverbed:water
well 109 6,637 plus
‘well 109
New Requirement - 6,309 6,637 12,658
{cu m/d) ! ' '
Additional source ~ Buy?ap Rlverbed Riverbed
spring water 2/

water

1/ The 4 springs belong to Daraga Water District Since October 1981,

2/ Some shallow wells dug on thé riverbed and outcrops of riverbed
water which are being used by inhabitants nearby have good water

guality, not requiring treatment for domestic use.

Location of the infiltration gallery on the Yawa River should be
placed on the right bank of the river; between upstream site of
Isalog Pulp & Paper Mill and downstream of thé conjunction. point

of two branch streams.
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5. Proposed Water Supply System

5.1 General

_ Thefﬁater'suppif system to be provided for the water di#trict is
plaﬁnéq hereunder bqsed‘on fﬁe'present éonditidﬁs of.the eiisting-water
supply system, the projected water demand and available water Sources,
so far described. Design'criferia to be used for the p;anniﬁg are
preparéd aszpresented in‘Appeﬁdixga, which are worked out téking'intd

account” the Technical Standard Manual prepared by LWUA.

5.2 Basic Concept of Planming

In the Phase I, a neﬁ_water_supply sfstem will be constructed
-téking Water from the Buycan spring. Until its completion, the
district will ‘continucusly be supplied.by the Daraga water district.
Major ﬁbfké} therefore, required in the phase are construction of the
new system including all works from the intake up to the primary
distribution main to cénnect with the existing distribution networks

in the Legaspi Port area.

In Phase II, the water district reguires an additional water
source. ‘This requirement will be met by developing riverbed water of

the Yawa River,

In Phase 111, the incremental water demand in the phase will also
be met expanding the riverbed water facilities built in the previous

rhase.

The above approach to meeting future requirements is presented in
Fig_z.s.l. As illustrated, only maximum day demands will be met from
the soﬁrces;'peak hour demand will be furnished by additional supply from

the proposed storage facilities.
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Fig 2.5.1 Water Demand and Source of Supply
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5.3 Works of Fach Phase

Woxrks to be executed in achrdance with the basic concept of
planhing-staféd in the foregoing section are presented in Table 2.5.1,
together with water demand and supply capacity to be added in ¢ach

vhase. Major works are outlined as follows,
{a) Phase I

A new systen utiiizing the Buyoan spring, with its availablerfﬁll
capacity of 6,480 cu m/day, will. be constructed. The system inbludea
all'facilitieé required for intake, transmission, storage; primary
distributiéﬁrmqin énd,other neceésary appurtenances. The primary main
will be conﬁébted with the existing distribution network in the Legaspi
Port and 01d ALbay'area.' In addition, the deep weil at Camp Ibalon
wili continuou#iy be used. Regarding distribution pipelines, rein--
forcement an& rehabilitaiion will be made as required. All service

cohnedtions'will he metered.
{h) Phase II

Tb_meet.the incremental water demand‘in‘Phase II, a new system
with the xiverbéd water of the Yawa River will be constructed, complete
with_infilératioh gallery, a pumping station, transmissioﬁ main,.a
reservoir and distribution méinsi' The infiltration gallery should be
locatéed on the right bank of the Yawa River. Distribution pipelines

will be extended to newly developed aréas.

{c) Phase IIX
Water requirement in this phase will also be met by the riverbed

water of the Yawa River, complete with construction of infiltration

gallery, a reservoir, pipelines and others.

2-30



e e A T N e ]

.

P T AT

6,4800°7d

K
S

&
7

- Phase I

A f -
i s - o~ N 5
N \*: "‘?\)vzx\a SN 7

COLLECTION CHAMBERS

: 500m> x 1, 300m’

x 2

. Proposed Hétef Source :
_Proposed F&cility 1
Proposed Pipeline

Existing Water Source @

-1

L pemd M7

s

" TRANSMISSION PIPE
~ 'Phase III : ¢#400mm x 1,500m

LI |

Fd

b ™

- Phase i1
- Phase I1IL

'] INFILTRATION GALLERY

: 6,637m3/d

N\
Ll
- ’vd

,...
S\'Ep'”
Pleatd
Y,
T *
‘ﬁ:«
CIA T
LN
)
\!J'
e

n*ﬂi"v\ .h‘lr
T 1,

=

i)
A
A
R
DY

M
L]
e
L

s

GROUND RESERVOIR
- Phase III : 4,300m

: 12,660m°/d

DISTRIBUTION

PIPE

-~ Phase I : #35%0m=m x 5,500m

28
Conrd

3%

= 2w e

A Pl

Y NUPRER L
LHGASP r:ox}_E 3

4

k)

mad

7

[IT1F)

55

HEME FOR MAS

7 ek

Y

- WATE
j R SUPPL
:‘1 o




Legaspi.

s3uexply ox1I 'O
SI939W Ia3ey "C

. sovTTodrd uoTIng

. =TIISTP IO uorswedxs ‘v

30 (2)
HO“@QWHOHQU =)
SI[OW WIOG OAL P

ATOADSDL DUA O3

AxaTTeS ama woxy /1 0

.uﬂObhmmmm.pn

AZ3TTED TOTIVIITIIVI ¥

. IT wousds
AZSTTRS TOTIRIAITTIUY (T)

859771
92Z’eT

v88’sZ

gawexply °aTg o
sI238W 23BN "

.mﬂwﬂﬁmmﬂm ﬁo«uﬂn

| =TZASTP 30 uotsuedxy ‘v

SAOU30 (2)
uouﬁnﬂwoanu )
SI93OW YOG OML ‘P

ZTOAZOSOX B3 O3
AxoTTed oux woxr &/3 O

..uﬂownammm g
AISTT®D UOTILIITTIUL "©

. I E@HwNm

AXDTTED UCTIBIITIIUI (T)

1£979
685°9

ozT'eY

sutTadrd uorssTuswenry /7.

TTem voreqr dwes 3o Aaroedey /7

SIWEAPAY ST *O

- §2979W IoneM "¢

sautyadyd uoaunnﬂuumﬂa v
EEEe

nouMﬂﬂuOHnu..@

mnmuuﬁ ATOY I9XUL P

2T0AXSSDI OUY O3

SYWRIUT oYz WoxZT \M&\B "D

AT0AIDSST Qg

IBQUEYD UOTADSTTOD SOIYL v

weasis butxds ueoAng (T)-

\&mOH

8Tv’2

(T}

 syzoy ATessasoy
605‘0  Aatoedes TEUOTATORY DIDPOSN
. . hpwuvmmu 20IM05

prewsa Io3TM.

(010Z) III 9sPUL

S5eUq Yol UT SYIOM

(£66T) II @s¥yd

(p/m MO i3TUR)

(L86T) I osvug

SSI0SN 30 UOTIATILSST T'S5'7 STCRL

2¥32



1egaspi

6. Cost Estimate

Summary‘of the project costs oE_MéSté; Plan are shown in Table
2.6.1, 2.6.2 and 2.6.3. The costs are broken down into foreign and
local“cﬁfrghcy cqmpoﬁentég ~Cost for Engineerinq and physical contin-

gency are allowed in addition to the construction costs.

Conditions and assumptions on which the estimation is carried
out are ‘as below, and cost data relating to the estimation are attached

to the Report as Appendii’s_

1) All of costs and prices presented in the Table are as of
July. 1981, _
-2} Unit costs, as far as available, are taken from the liéf of
costs prepared by LWUAl/. :
3} Unit costs not included in the above list are current prices
in the market, _ _ -
4) sSome of the unit costs of LWUA are modified so as to fit for
the present ?roject. ‘ .
5) Local cﬁrreﬂcy'poftion for the above includes cbsts for handl-
7 ing, Stofage and local transportatioﬁ. _
6) Engineering costs are assumed as following percentagés of
the basic construction cost:
- Fof feasibility-study = 2,5%,
- For detailed_design = 10.5%, and
- For construction supervision = 3.5%
7).Physica1 contingency is allowed by 10 percent of thé basic

construction cost and engineering cost.

. 8) Foreign currency exchange rate applied is: 0S$1.00 = B7.80..

1/ Addendum to Methodology Manual, 1981.
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. Table 2.6.1

Note: - Unit = One Thousand Pesos =

- Prices as of 1lst July 1981
- Foreign Exchange Rate: US $ 1.00 = Peso 7.80

Project Cost. for Phase I

1000 Pesos

2~-34

Cost
Work Item: ' pescription : Foréign' Local
i ) gg;il , Currency . |Currency
' - Component |Componént
‘A. Buyoan System
a) collection 500 m3 x 1 1,780 445 1,335
Chamber 300 w3 x 2
b) Transmission g300 mw x 500 m 488 . 327 161
Pipeline-
¢) Distribution 14350 mn X 5,500 m 4,345 2,911 i,434
" Pipeline
t . ) .. .
i d) Ground Reservoir | 2,000 m> x 1 1,800 450 1,350
i ' .
B. Distribution -
‘ Pipeline : o
$300 mm % 1,500 m 975 653 322
$150 e x 500 m 138 92 46
$100 1 x 1,000 m 186 121 59
g 75 mn x 2,000 m 240 161 79
@ 50 mn x 3,000 m 240 161 79
C. Other Equiphent
a) service Meter #13 mm x 1,331 pes 866 667 199
lb) Bulk Meter $350 mm x 1 20 16 4
: #3000 mm x 1
c) valve $300 mm - @#75 mm 126 92 34
_ . 2} pcs : : _
d) Fire Hydrant . 32 pcs 216 143 73
e) Chiorinatof 1 set 10 9 1
£) Vehicle 2 units 140 70 70
g) Spareparts 135 105 30
i
i ‘ .
i -~ téd be ¢ontinued -




Note: ~'Unit = Oné Thousand. Pesps = '000 Pesos
- Prices as of st July 1981 .
- Foreign Ex<change Rate: US § 1.00 = Paso 7.80

Leéaspi=

Cost
Work Item Description o Foreign Local
' Total - | curréncy Currency
Cost . . | component | Component
Sub’ Total 11,699 6,423 5,276
Feasibility Study Cost (2.5%) - - -
Detailed Nésign Cost (10.5%) 1,228 737 491
Supexvision Cost ( 3.5%) 409 246 163
Land Cost 8. - 78
Sub Total - 13,414 7,406 6,008
Physical Contingency (10%) 1,342 741 )
Total - 14,756 8,147 ' 6,609
Equivalent to us 3§ '1.8§ M | 1.04 M 0.85 M

2-35




Legaspi

Table 2.6.2

Project Cost for Phase 1I

Note: - Unit = One Thousand Pesos =

- Prices as of 1st July

1981

TQ00 Pesos

-~ Poreign Exchange Rate: US $ 1.00 = Peso 7.80

Cost

- to be continded -

'Hork.Item Description wotal Foxeign: Local
o ; gg;i Currency Currency
Component [Component
‘A. Riverbed Water
System
‘a) Infiltration $1,000 mm x 350 n 1,400 350 1,050
Gallery
'b) Pump House -with | 2.44 m3/win x 60 m 1,700 1,020 680
Pumps x 2 '
'c) Transmission #300 mn x 3,800 m 3,710 2,486 1,224
Main
'd) Ground Reservoir| 2,300 m> x 1 2,070 518 1,552
‘@) Distribution #350 mm x 1,000 m 790 529 261
' Main
"B. Distribuﬁion
Pipeline: $200 mm x 700 m 273 183 20 -
' #150 mm ¥ 1,030 m 283 190 a3
#100 mm x 2,420 m 436 292 144
# 75 mmx12,300 m 1,476 289 487
# 50 mm X56, 400 m 4,512 3,023 1,489
C. Other Equipment
' a) Service Meter $13 mm x 8,877 pcs 5,769 4,442 1,327
b} Bulk Meter $350 mm x 1 27 22 5
: $200 mm x 1
#100 m x 1
©) valve $300 mm ~ #75 mm 306 223 83
L : 51 pes
@) Fire Hydrant 48 pcs 320 211 109
~e) Chlorinator 1 set 10 9 1
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Note: - Unit = One Thousand Pesps = ‘000 Pesos
-~ Prices as of lst July 1981 : _
- Foreign Exchange Rate: US $ 1.00 = Peso 7.80

Legaspi

Cost
Work Item Description L beeign Local
R ' .thal Currency | Currency
Cost Component ] Component

£) Vehicle 1 unit 70 35 35

g} Spareparts 405 316 - 89

D. Administration 770 154 31

Building ' ‘

E. Operation Centerx 590 212 3is.
Sub Total 24,917 15,204 9,713
Feasibility Study Cost {2.5%} 623 314 249
Detajiled Pesign Cost (10.5%) 2,616 1,57¢ 1,046
Supervision Cost ( 3.5%) 872 523 ' 349
Land Cost ' 65 - 65
Sub Total 22,003 17,671 11,422
Physical Contingency (l0%) 2,909 1,767 1,142
Total _ 32,002 19,438 12,564
Equivalent to US § 4,104 2.49 4 1.61 4
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Table 2.

6.3 frojEGt Cost for Phasée I1IIX

Note: - Unit = One Thousand Pesos = '000 Pesos
- prices as of lst July 1981
- Foreign Exchange Rate: US § 1.00 = Peso 7.80

Cost
Work Item . Description N Foréign Local
, - EOti Currency Currency
os Coponent Component
‘A. Infiltration
Gallery System
a) Infiltration $1,000 mm x 650 nm 2,600 650 1,950
Galilery
b) Intake Pump - 146.5 1/s, H=60 m 1,792 1,075 7
Station- : ’
¢) Transmission 4400 mm x 1,500 m 2,070 1,387 683
Pipe
d) Ground Reservoir| 4,300 m? x 1 2,876 719 2,157
B. Distribution
Pipe #450 mm % 1,500m 1,575 1,055 520
#300 mm x 4,000m 2,600 1,742 858
#$200 mm x 6,000m 2,340 1,568 772
$150 mm x S(ODOm 1,375 921 454
#2100 mm x 4,000m 720 482 238
# 75 mm x 20,000m 2,400 1,608 792
# 50 mm x 20,000m 7,200 4,824 2,376
C, Other Equipment
a) Service Meter #13 mn x 9,100 pcs 5,915 4,555 1,360
b) Bulk Meter #450 mm x ! pc 20 16 4
4400 mm x 1
.c) Valve 436 pcs 1,186 866 320
d} Fire Hydrant 110 pes 792 523 269
e) Chlorinator 1 unit 10. 9 1
- to be continued -
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Note: - Unit = One Thousand Pesps =

- Prices as of lst July 1981 _ ,
- Foreign Exchange Rate: US § .00 = Peso 7.80

‘000 Pesos

Legaspi

Cost
Wwork Item Description . Foreign Local

: Total - | currency Currency

Cost Component | Component

£f) Vehicle 3 cars 210 105 105
g) Spareparts 414 323 91,
Sub Total 36,095 22,428 13,667
Feasibility Study Cost (2.5%) 202 541 361
Detailed besign Cost (10.5%) 3,790 2,274 1,516
Supervision Cost ( 3.5%) 1,263 758 505
Land Cost 125 - 125
Sub Total 42,175 26,001 16,174
Physical Contingency (10%} 4,218 2,600 1,618
Total 46,393 28,601 17,792

L“_Equivalent to US $ 5.95M4 3,674 2,284
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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 Section 5, the implementation
schédule of the wﬁble project of the master plan is worked out and
shoﬁn in Fig 2,7.1, Major points to be noted aboﬁt the implementa-

'tion schedule are as follows.
{1) Phase 1

.1} The period from present up to the commissioning of the major
facilities is estimated based on the detailed time elements of

individual work items.

2) The period between the above commissioning and the target year
is set so that actual data on water supply planning factors can

be collected.

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

as early as possible,
{2) ?hases IT and III

1) Commissioninq 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 comaissioning can be
advanced to some extent, or a small cut of maximum day demand

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

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

phase as well.
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8. Organization and Maﬁagement

The existing organization as described in 3. "Existing Waterx
5upply" of Part One is recommended to.be recrganized into a “water
district" as deéfind under PD 198 (as amended by PD 768 and 1479),
whose ¢rganizational set-ub is réquired to conform with LWUA guidances

and requirements.

These LWUA guidances and requirements are found to be effective
and practical to strengthen the functional capacity of the organiza-

tion in the following three respects:

a., Technical
b. Commercial

. ¢. Administrative and Financial

The review of the functionail capacities of the existing management
reveals that its commercial capacity is comparatively weaker than
other capacities. It is thérefore fecommended that the personnel for
commercial actiﬁities be strengthened. With future expansibn of the
water district, a manager responsible for commercial functions will
become necessary in addition to those for administrative and. techni-

cal functions.

The number of water district employees depends primarily on
the total number of service connections; or more employees for more

connections,

Regards should be paid to the quality of water districts employees.
Employees need training to enhance their capability. Salaries should

also be attractive encugh to recruit efficient employees,
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1. General

This Part Thrée treats the fea51bi11ty study for two different cases
of pro;ect formation. One case {Case 1) is for a project af Phase I ( Tar-
get. Year- 1987 ) deflned in Part.?ko- Haster Plan, and thé other case {(Case
2) is 1ntended to make, in addltlon, ‘an alternative study for a_pro;ect
comprising Phase I and Phase II ( Target'Year=-1993 ) as defined in the

Master Plan.

The prOJect of Case 1] a1ms, ba31ca11y, to meet the currently unsatls~
fied water demand and also 1ncrea51nq needs in the 1mmedlate future by
rehabxlltatlng the exlstzng deterxorated water fac111t1es and adding some
'expans;on works, On the other hand, the alternatlve study for Case 2
explores the feasabzlxty_and suxtabxlity of the project with Phases I and
it combined, as-stated'above; which extends dvar a medium texms of about
‘ten'yeérs after the commenbement of project cohstructién. The main purpose
of thxs pro;ect, 1f found to be fea51b1e, is to secure reilable drlnklng
water: supply over a fairly long perlod and remove restralnts of poor water
service, experieanced long since, on the development of the city as a local

- commercial and industrial center.
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2, Target Year and Projéct Area

2,1 Target Year for Study

As described in the preceding section the present feasibility
-study dea1s with the two cases; - thus the fafget year for study; in
this section, représénts two different periods of Phasé Y and Phase
IT definéd in thé master plan. Phase I program ié-startiﬁg'from the
year 1982 up to the year 1987 and Phase iI program covers the period
of another & years from 1988 up to 1993. |

2.2 Project Area

' The projéct area for the feasibility study is delineated as the
poblacion areas of Albay:bistrict and Legdaspi Port District including
rural barangays preséntly servéd-by the existinQ'water'SUPPiy'éystems
‘and their adjbiﬁing areas which are consideréd to develop and require
water supply wiﬁhin the peribd until the end of targekt year of the

study.

The Legaspi City WD's projéct area for the Phase I covers
approximately 1130 ha mostly in the pblacion area including the
present Servedfarea of 790 ha and rural bérangays‘enroute of pipelihe
froﬁ Buyoan Spring. In Phase iIrthe served area is expanded to 2,100
ha in 1993; takes in the thereafter extended built-up area adjoining
the poblacion afea and rural barangays located in between Buyoan

"Spring and Yawa river.

Présent served area and projected areas by phase are shown in

‘Fig 2.2.1 and Table 2.3.6.
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3. Bstimation of Population Sérved and Water Demand

3.1 Estimation of Population Sexved

Based on the projected totai population in the study area and
the'projected sexved area by design year, which are described in the
‘Part Two: . Mastér Plan, the population in the served area is estimated
annuaily for the feasibility study period of Phase I (1987) and Phase
IE (1993}.

The annual population in the sexved area in each deémand area is
extrapolated based on the master plan projection figures in the design

years of 1987 and 1993, as shown in Table 3.3.1..

The coverage of served population for the feasibility study in
the projected sérved area has been éstimated based oﬂ the above
population in'the served area taking account of the willingness-to-
connéct of the projected consumérs and future impfovement of the

consumexr's living standard.

The annual served population in each demand area is estimated

up to the year 1993 and shown in Table 3.3.2 and Fig 3.3.1.

3.2 Estimation of Water Demand

The overall'average day waier demand for the WD is estimated
based on the served_popﬂlatibn and the average unit water demand,
-which is_iﬁcluding demands for domestic, commércial/industrial,
institutiOnal and unaccounted-for-water, The annual average day
demand is extrapolated from the demands in the design years of 1987
and 1993, taking account of the sources of supply and the extended
served area as well as the served population, and shown in Table

3.3.3.
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Table 3.3.)1 Projected Population in Served Area in ﬁegaspi W

Urban Area

Rural Area

Total Area

Years T,P P.S.A T.P_ P.5.A T,p P.S.A
1980 40,821 =40,521 57,966 98,787 | 45,206
1981 41,250 '41,250 59,310 5,000 100,560 .46,250
1982 41;680 141,680 60,680 5,460 102,360. 47,140
1983 42,110' 42,110 62,080 5,590 104,190 47,700
1984 42,550 42,550 63,520 5,720 106,070 | 48,270
1985 43,000 43,000 64;996_ 6,500 107,990 49,500
1986 43,450 43,450 | 66,490 9,970 109,940 53,420
1987 43,898 43,898 68,029 12,855 111,927_ 56,753
1988 45,120 45,120 68,460 | 13,690 113,580 58,810
1989 46,3?0 46,370 68,890.‘ 13,780 115,260 60,150
1990 47,660 47,660 69,330 17,330 116,990 64,990
1291 43;930 48,980 ; 69,770 20,930 118,750 69,910
1992 50,340 50,340 70,210 24,570 120,550 74,910
1993 51,735 51,735 70,651 27,289 122,386 79,024
2010 58,890 58,820 | 91,010 45,464 149,900 104,354
Note : T.P - Toiél.Popﬁlation in the Study Arca

P.S.A - Population in the Served Area
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Years

1280
1981
1982
1983
1984
1985
1986
1987
1988
1989
1890
1991
1992
1323

2010

Table 3.3.2 Projected Population Served in Légaspi‘WD

r

Urban Area

P.S.A P.S
&0,521 ..18,600
41,250 18,600
41,680 19,200
42,110 20,400
42,550' 20,900

43,000 21,100
43,450'. 21,500
43,898 21,950
45,120 23,900
46,370 26,400
47,660 29,400
48,980 32,800
50,340 36,860
51,735 41,390
58,890 58,890
Note f

Rural Area

3-6

P.S.A _P.S
4,385 -
5,000 -
5,460 -
5,590 -
5,720 .
6,500 1,000
9,970 1,800
12,855 2,570
13,690 4,200
13,780 6,000
17,330 7,800
20,930 9,800
24,570 11,700
27,289 13,640
45,464 36,370

- Population Served

Total Area
P.5.A P.S
45,2b6 18,600
.46,250 18,600
47,140 19,200
47,700 20,400
48,276 20,900
49,509 22,100
53,420 23,300
56,753 24,520
58,810 28,100
60,180 32,400

:64,9§0 37,200
69,910 42,000
'74,910 48,500
79,024 55,030
104,354 95,260

P.S.A - Population in the Served Area
P.S5 ' '
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Table 3.3.3 Estimated Water Demand in Legaspi WD

Urban Area Rural Area ' Total Area

Years P.S W.D P.S W.D r.S _W.b

1980 18,600 2,320 - - 18,600 2,320
1981 18,600 2,320 - - 18,600 2,320
1982 19,200 2,320 - - 19,200 2,320
1983 20,400 2,350 . - 120,400 2,350
1984 20,900 2,400 R - 20,900 2,400
1985 21,100 4,594 1,000 89 22,100 4,683
1986 21,500 4,846 1,800 162 23,300 5,008
1987 21,950 5,114 2,570 234 24,520 5,348
1988 23,900 5,569 4,200 391 28,100 ' 5,960
1989 126,400 6,151 6,000 570 32,400 6,721
1990 29,400 6,850 7,800 749 37,200 7,599
1991 32,360 7,642 9,800 260 42,600 8,602
1992 36,800 9,800 11,700 1,158 48,500 9,732
1993 41,390 9,644 13,640 1,378 55,030 11,022
2010 58,890 16,843 36,370 4,728 95,260 21,571

Note : P.S -~ Population Served

. W.D - Average Day Water Demand
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4. Immediate Improvement and Expansion Works

The project area is in an extremely poor water supply condition, as
summarized below from description in 3. Existing Water Supply in PART ONE

of the Report.

1) Water pressure is too low throughout the day and the peribhery of the
proﬁect area cannot get water from the watér supply system. It is due to
the fact that the present water demand has outgrown the supply capacity of
the existing watexr supply system and the decreased supply capacity of trans-

mission pipelines damaged by the recent flood.

2) The deep well which has been sunk to strengthen the water supply capa-
city and those deep wells drilled for inhabitants in the area have poor

guality with odor.

3) Recently, two water districts, Legaspl City and Daraga, were formed
separately from the APWS and the water source facilities of the existing
water supply system were transfered to the Parage WD. And in the near
future, the water source facilities are to be used for the Darage WD, and

the Legaspi WD has to construct its own water source facilities.

4) The metered service connections are only 115, or 8 percent of the total,

New meters should be instélled at all service connections that do not
presently have meters; Existing meters tﬁat cannot be répaired should also
be replaced with new meters. All pending applications for service connection
should be processed and meters installed in those areas whe;c distribution

facilities exist or can be extended at minimum cost.

It is recommended.that the WD purchasé available spare parts for
the repair of QXLStng metérs and also purchase 13 mm diamcter 10,200

meters so that the above recommendation is reallaed.

5) Existing networks in the poblacion are not necessarily enocugh in size
and routes. Distribution pipelines, therefore will be reinforced by the

project,

3-2
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Works proposéd to cope with the receni sitvation are as follows, as

detailed in the master plan in PART TWO.
4.1 phase I Program

1) Buybén'Spiihq
The Buyoan spring will be firstly developed with a full development
capacity of 6,480 cu m/day as a main water source for the WD. This

spring source will solely serve for the WD's demand upto the year 1987.

2) Bulk and House Meters
Bulk:metérs to measure water supplied in bulk by the'DaraQa WD -
and produced by the District's own facilities will be'iﬁstailed, and
‘all house connections will be metered; for this measurement 13 mm dia
approx 1,330 meters are to be added to the planned service connections

for this project.

3) Tfansmission Mains
New transmission mains from Buyocan spring to theé new storage
reservolir having a capacity of 75 1/sec with diameter of 300 mm and
length of 500 m will be constructed. This transmission main is
followed by a 350 mm pipe distribution main with a length of 5,500 m
from the reservoir to the entrance of the poblaeioﬁ area of Legaspi

.Port.

4) pistribution Mains
Distribution mains wi}l be strengthened in the present served
area and extended to the newly developéd and developing areas. The
first phase'prqvidcs for the installation of the following priﬁary

and secondary distribution mains.

3-10
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Diameter Length
350 mm 15,500 m
300 mm 1,500 m
150 mm 500 m
100 T - 1,000

75 mm 2,000 ™
50T@ - 3,000 ®m

4.2 Phase II Program

1) Riverbed Water
" ‘The riverbed water on the Yawa River will be developed in the
Phase II program as the second water source for the WD. Design
capacity of this source is 7,000 ¢u m/day sized to meet the max day

demand in the Phase II {1993},

2) Transmission and DRistribution Main
Transmission mains from Yawa River side puhping stdtion to
the new storage reservoir on the Old Albay Hill with diameter of 300 mm
and length of 3,800 m will be consiructed.' The second phase wiil_
provide for‘the installation of the following primary and secondaty

distribution mains in the present and extended served areas.

Diareter Length
350 mm 1,000 m
200 mm 700 m
150 mm 1,030 m
100 mm 2,420 m

75 mm 12,300 m
m

50 mwm 56,400
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5. Water Sources'

_ Potential water sources in the study area were extensively
1nvestlgated ‘as reported in Appendlx 4.- Study on Water Sburcés.
Water sources which can meet the future water requlrement in the
Water District are the Buycan sprlng and the riverbed water of the
Yawa River._ Regarding other water sources, Bogtong spring can be
used for the Water District, although the yield'is quite limitea,
other sprinés are'locatéd uneconomically far away or yields are too
small. Groundwater in the project area, however, is being used for
the existing water supgly system and for private use; deep groundwater
has strong'dbjectionable odor and shallow grdunﬁwatex is not much in
yiéld} As far as other water sources are availablé, groundwater
should be avoided from the WD's water sources. . Water sources to be

tapped fqr tﬁe proeject . as described below in the order of development.

5.1 Phase I Program

Buyoan Spring: the spring has a yield of about 7,230 cu m/day.
Presently, the inhabitants neaiby are using the water and there is a
water supply plan_qf.a_Levél 1T system for bafangays which:afe located
along the seacoast near the spring, and its withdrawal will be 600 cu
m/day, léaviﬁg'750 cu m/day for the inhébitants nearby and for¥ the
_stream which is'uséd by_loé&l people. The water quality is suitable
for drihking. The elévation of the spring; 74 m above sea level is

high enough for graviiy supply for the District,

5.2 Phase II Program

Riverbed Water of the Yawa River: the surface water of the River
is partly used by a paper mill located in Daragé. There is no pre~
pedent of riverbed water use along the River. The resulté of the
field investigation during thé present étudy revealed that the River

has a high potential of riverbed water, The River

3-12
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