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has a perennial flow and the discharge is usdé;IQ_dvér 150,000 cu
m/day. The river water quality has no objectionable élements.  The
riverbed  consists §en¢ra11y of COarSE'Sand'which is.favorable'fdr
riverbed water abstraction. With réqafd to the implémentatidn of the
riverbed watér systém, it should be preceded by the Buyoan spring
system. And also the ﬁimihg.of_thé implementation should be deteyr-~

mined based on the development orx ‘the water demand in the Bistrict.
G. besign Criteria, Alternative Plans and Preliminary Design

6.1 ©Design Criteria

Design criteria to be used for the present feasibility study

are detailed in AppendixG Design Criteéria for Planning.

6.2 Alternative Plans

There are some planning items which relate to technical
appropriateness, or influence construction costs, etc. Before pro-
ceeding to the preliminary design, these planning items will be

examined and optimal ones will be selected, as discussed helow.
(1) Order of Water Source Dovelopment

In the master plan, the developrant of the Bﬁyoan spring wés
proposed for Phase 1 and riverbed water for Phase 1I. The present
feasibility study is also to take Phase I and II inclﬁsi@epy as the
" Case 2 study with an aim of implementation, practicability check as
described earlier in this Part. Therefore, it would be ﬁroper to
examine the oxrder of development of the above two recommended water

SOUrces.
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Timing'bflsta;t—up df-actﬁal operation is the most impoftant
factor in the present thjéct; beca?se the water District_lécks water
soufces at present. - The Buyoan épiing éyétem_can be put in séryice
far'éafliet.than the’deyélopment of riverbed watér, because the latter
requires @ime-cohsuming detaiiedkinvestigatioﬁs_in order to ascertain

" the availéblé Qﬁantity and quality of::iVerbed water and determine
désign.facfors_for'the facility construction, and thése investigétions
includin§ exploratory bdrings need a fairlf long time, at least mbre

than one year.

On the other hand, the construction work of the riverbed intake
requires a longex period than that of the spring water system.
Regarding construction cost, that_for the riverbed water system is
costlier than that of the Spring'water system, asshdwn.in Tables of
Cost Estimate, Taking intc account the prevailing_financing'constraints

such as costly investment should be put off as much as possible.

From the above consideration, it is concluded that the spring

system be taken up first.
(2) Location of Reservoir for the Buyoan System

:?or the Buyoan spring system, there are two péssible locations
siting the reservoir, i.e., Alternative 1) .on the mountain slope
near the spring and Alternative 2) in the served aréa of Legaspi.
According to the siting, the construction cost_varieé, and thérefore,
a rough cost compariscn is made as shown in Table 3;6.1. From the
table, the first case is more economical; and the fjrst case is

concluded preferable and practicable.
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Table 3.6.1 Alternative Plan of Reservoir for Buyoan System

Item

Alternative
1.

Alternative

2

Ground Reservoir

Eieﬁgted_Tahk

Type of Resexrvoir

Loéation

Near . the spring

In Legaspi Port
Ground Elevation {m) + 60 + 10
High Water Level {m) + 63 + 35
Capacity (m3) ‘2,000 2,000
Transmission pipe _
Piameter {(mm) B 300 ¢ 300
Length (m) 500 6,000
Distribution pipe
Diameter (mm) $ 350 4 350
Length (m) 5,500 0
Construction Cost ('000 Pesos)
ﬁesérvoir 1,800 4,954 (H=25 m)
Transmission 488 488
3,575
Distribution 4,345 0
Total Cost . 6,633 9,017

(3) Location of Reéservoir for the Riverbed Water System

For this system, two locations with sufficient elevation for

d@istribution are available, namely, one on the Lihquion hill and the

other on the hill near Old Albay, as schematically shown on Fig 3.6.1.

Both locations and type of, reéservoir do not have much difference

from the technical standpoint.

Therefore, a more economical one of

pipelines should be selected, Rough cost estimates of the three cases

show that the Alternative I is less expensive, as shown in Table 3.6.2.

Therefore, the location near Old Albay will be employed.
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Table 3.6,2° Constfuction_Cost of Pipeline
for the Riverbedwater System

Legaspi

'Items

Alterpative I

Alternative II

Alternative III

Transmission Pipéline

3 300

Diametex (mm) 300 300
Length (m) 3,800 1,500 1,500
Distribution Pipeline
Diameter (mm) @ 350 350 350
Length {m) 1,000 2,500 4,300
Air runway crossing
work {m) - 200 -
Construction Cost
('000 Pesos) _ :
Transmission Pipeline 3,710 1,463 1,463
Distribution Pipeline 730 1,975 3,397
Air runway crossing
work - 2,000 -
Total Cost 4,500 5,438 4,860
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6.3 préliminary Design

bimensions, capacities and structural features of major facili-
ties which are to ba newly constructed to meet the water reﬁuiremeht
in 1987 and 1993, are preparéd in accOrdaﬂce with the above design
criteria and the result of the study of altérnative plan in the forego-
ing_subsections, and shown below. Schematic figure for the preliminéiy

design is shown in Fig 3.6.2 tﬁrough Fig 3.6.6.
1. Phase 1 Program
a. Buyoan Spring System (6,480 cu m/day)

(48] Conétruction of Collection Chamber:
Made of reinforced conc¢rete
Capacity and Number: 500 m3 x 1 unit; and
300 m3 x 2 units

(2) Installation of Transmission Pipeline:
{From the Buyocan Spring, Collection Chamber, to the
ground reservoir)

Diameter and Length : ¢ 300 mm x 500 m

{3) Construction of Ground Reservoir:
-Made of reinforced concrete
Capacity: 2,000 m3 ( See Fig 3.6.3 }
Number of basin: 1 basin

{4) 1Installation of Distribution Pipeline:

{From the reservoir to the entrance of Legaspi Port)

Diameter and Length : ¢ 350 mm ¥ 5,500m
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b, Reinforcement and Expansion of Distribution Pipelines:

(1) #300 mm x 1,500 m
(2) ¢150 mn % 500 m

(3) #100 mm x 1,000 m
(4) 4 75 mm x 2,000 m
(5) # 50 am x 3,000 m

®

x

€. Other Equipment

(1) Service Meter

¢ 13 mm x 1,331 pieces
{2} Bulk Meter:
#350 mm x 1 piece

#3000 mm x 1 piece

(3) valve:
21 pieces (300 mm - ¢75 mm)

{4) Fire Hydrant:

32 pieces

{5} Chlorinator:

1 set

(6) vehicle:

2 units
2. Phase II Program
a. Riverbed Water System on tﬂe Yawé River (7,000 cu m/dgy}
(1} Construction of Infiltration Gallery:

Material : Reinforced concrete pipe

biameter and Léngth : #1,000 e x 350 m
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(2)..Intake Pump and Punp House:
. Type erpﬂmp.: Turbine ﬁump
Capacity : 2;44.m3/min X 60 m x 55 kw
Numbef'bf units : 2 units

(3) Installation of Transmission Pipeline:
" (From the infiltration géllery to the ground réservoir)
Diameter and Length: ¢300 mm x 3,800 m. -

{4) Construction of Ground Reservoir:
Made of reinforced ¢oncrete
Capacity : 2,300 m>
Mumber of basin : 1 basin

{5) Installation of Distribution Pipeline:
{(From the reservoir to the entrance of Old Albay)

Diameter and Length: $350 mm x 1,000 m
b. Reinforcéement and Expansion of Distribution Pipeéline:

{1) #200 mn x 700 m

(2) #150 m % 1,030 m
{3) #100 mm % 2,420 m
(4) ¢ 75 mm x 12,300 m
(5) .# 50 mm X 56,400 ™

c. Other Equipment

{1) Service Meter:

# 13 mm x 8,869 pieces

{2) Bulk Meter:
$350 mm ¥ 1.piece
' ¢300.mm X 1 plece
#L00 mm x 1 piece '
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“(3)

(4)%

()

(6)

Vélve: .

51 pieces (4300 mm - g75 mm)

Fire Hydrant:

48 pLECés

Chlorinator:

1l set

Vehicle:

L unit
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Phase 1 Systefn H @ . _ G = 6.480 M3)d
Phase I System : [ | . ~ BUYOAN SPRING SYSTEM
: ' ' SPRINGS ‘

COLLEGTION CHAMBERS
500M3x |
300M3x 2

TRANSMISSION PIPELINE
g 300mm x 500M

GROUNDRESERVOIR
2000M 3x i

Q=7,000M3/4
RIVERBED WATER SYSTEM

\ | DISTRIBUTION PIPELINE
== WFILTRATION GALLERY @ 350mm x5,500M
LOOOmm x 350M

I | ._pumpnduse
' 2‘44M,§x2ums RIVER 3

TRANSMISSION PIPELINE
2300mm x 3,800M

OLD ALBAY AREA LEGASPI PORT AREA
DISTRIBUTION PIPELINE
0 350mm x|, OOOM
N ' GROUND RESERVOIR
e
: ' 2,200M3x {

Fig 3.6.2 Schematic f‘igur‘e for Preliminaly Design
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Fig 3.6.5
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7. <Construction, Operation and Maintenance Schedule

7.1 ' Construction Schedule
~The fsliowing Fig 3.7.1 shows the construction schéaulé'fof'fhe

project. In the chart, all timings of detailed design, tendering,

manufacturing, shipping, construction and installation are indicated.

- 3427
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Fig 3.7.1 - Construction Schedule

Year

Work Igem ‘82 83

- '84

‘85

'86

'87 .

'83

I89

(Appraisai & Loan Procedure) iy

Engineering Services

Procurement

- pipes, Water Meters, etc. hr

Civil Work

- Buyoan Systen

- Distribution Pipelines

- Service Meters

Note: DD = Detailed Design

SV = Supervision of Construction
T =

M = Manufacturing & Shipping

C = Construction/Installation
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7.2 Operation and Maintenance Schedule

Legaspi

Personnel of the Water District needed for operation and mainte-

nance is scheduled, as shown in the following table.

Table 3.7, Staffing Schedule for Operation/
Maintenance
_ ¥ . L

Staff ear 1982 1983 1984 1985 1986 1987
General Manager 1 1 1 1 1 1
Administrative

f ] 3
Staff 4 4 4 5 6
Technical Staff 4 4 ) 7 ) i3
Cormercial Staff 6 i 7 8 11' 13
~ Meter readers,

bill collectors o

‘and inspectors { 3) ( 4) {4 { 5) () ( 8)
~ Other employees { 3) (3 (»| 3 (9 (5
Total Staff 14 16 18 20 26 33
Number of Service 67 46 5932 1.872 ) .
Connections 1,3 _ 1,463 1, : 8 2,262 | 2,698
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8. Materials; Labor Foxce and Contractox's Ability

8.1 Materials
1} Sand and Gravel

Sand and gravel are 100a11y-avai1able for concrete, aggregates pipe

bedding, road surfacing and othex works.
2) Cement

Cemenkt is manufactured in large quantities in the Philippines.
At present, there are 18 bperatinq cement plants in tﬁe Philippines;
11 in Luzon; 2 in the Visayas and 5 in Mindanao. No sexious or spectal
problem is likely to arise with respect to cement requireménts of any

water supply project in the Philippines.
3) Reinforcing Steel
There are 27 steel mills in the country fabticating steel reinforc-
ing bars. Steel manufacturing noimally conforms to ASTM standards.
Sizes of bars vary from 60 to 25 mm. For large sizes, bars are available
in plain or deformed sections.
4) Pipe Materials : R
a} Asbestos Cement Pipe
Asbestos Cement Pipe is being manufactured by two manufacturers
with factories in Metropolitan Manila; Etemnit and Italit., The pipe

is widely accepted in the Philippines and usually chosen for small

diameter pipes (80 mm to 300 mm).
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Pressure pipe is available in size fxom 80 mm to 600 mm for
rated working pressufe of 130 psi. Pipes are usually manufactured
accbrding to IS0 R-160 specifications and supplied in 4-meéters
lengths._ Asbestos pipe conforming the AWWA standard C-400 can be
manufactured by'the local plants but ét higher cost than IS0 pipes.

Locally produced ashestos cement are normally joined with a
coupling of the same composition and strength as the pipe. Joints
are sealed with double "O" rubber rings, though mechanical joints

{(Gibault joints) are also produced loéally.
b) Steel. Pipe

IWUA has accredited four steel pipe manufacturers in accordance
with its standards for steel pipes and specials. Steel pipe is
usually used in distribution and transmission lines as well as in
plant system and usually aﬁailahle'in different commercial siées.

Pipes can be cement lined according to AWWA standard C205.
c) Plastic Pipe

Early production of plastic pipes was in sizes below 50 mm

and are used for service lines and household plumbing system.

To date, LWUA has accredited 5 local manufacturers of plastic
pipes. Plastic pipe materials acceptable to LWUA are PVC, PE and
PB. A tentative standards have been adopted by LWUA For the manu-
facture of these plastic pipes. Pipe sizes are from 10 mm to 300 mm

in diameter.
d) Ductile Cast Iron Pipe, Vélves and Hydrants
‘Ductile cast iron pipe, valves and hydrants are generally

imported except gate valves of small sizes which are locally

manufactured.
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8.2 Labor Force

For any particular area in the Philippines, there is no immediate
problem on the availability of common labor and skills in the constrxuction

work involved in water supply system development or improvement.

8.3 Contractor's Ability

Construction contractors with the combetence and resource tO under-

take all or portions of a waterworks project are generally available in

the province. In areas where local construction contractoxr's capabilities
and expertise are not available or are deficient in some respects, several
Metropolitan Manila-based Firms can be utilized for any and almost all of
the work :equired in the develdpieent and/or impgovement of a water supply
system. Certain work requires the use of speciélized equipment not avail-
able in the lécality nor owned by a particular construction contractor.

In such cases, theée specialized equipment may be available from government
regional offices doing infrastructure projects and can be availed of by

construction contractor on a rental basis.
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9. Construction and Procurement Methods

The implementation of the project‘is thé responsibility of the

Water District under financing, supervision and guidance of IWUA. Funds
necessary for the construction are to be finaﬁced through LWUA both for
foreign and iocal currency sources. LWUA has prepared éll procedures

and manuals needed for construction and operation of Lhe water supply
system of the water districts, and in addition keep staff to supervise
and quide works of the districts in the field. In case external technical
resources are regquired to assist the water districts, local and foreign

consultants are availlable, and have been widely used for similar works.

9.1 Construction Method

Legaspi City has a good sea port with seaway transportation connect-
ing with major ports in the country, and there are paved highways linking
Metrce Manila and other major cities. Therefore, with regard to transport-

ation of materials and equipment, the project will have no inconvenience.

Regarding power which will be required for the construction work of
the project, slectricity can be supplied by the existing power system,
and, if required, some civil work machines can be operated with the power
of engines. Therefore, the present project will not encounter any

difficulty of power supply.

For civil works construction,'contractoré, including general contract~
ors, will be selected by local competitive bidding after prequalification
of bidders, Such gualified contractors with ability and construction
equipmcnt are sufficiently available in the country. The prequalifications
ahd'tendering will be carried out by the Water District under the guideance
of IMUA. To assist the tendering and supervision of construction, consult-
ants will be hired, and during the period of construction, engineers.of

the District will be trained in constrxuction management and supervision
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of construction works. And also the engineers and operators concerned
of the Watexr District will be given knowledge and skill in_opetation of

the completed facilities.
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Procurement Method

Procurement of materials and equipment will be carried out, in

principle, on a basis of open.international competitive bidding. ‘the

procedures for the above will be in accordance with the quidelines of

the foreign_lending agency which may finance the foreign currency

component of the project cost.

Major steps of the procurerent procedures are as follows:

1) Advertisement of tenders

2) Bidding

3) Evaluation of the bids with assistance of consultants

4} Aﬁard of. contracts

5) Manufacturing and shipping by the suppliers, and acceptance

6) Installation of eguipment by the suppliers or contractors,
and acceptance
Major items of materials and equipment to be imported are as

follows:

1) Pipes, fittings, valves and fire hydrants

-2}  Pumps and motors

3) Electric egquipment

4) Bulk meters and service neters

5) Chlorinators

6) Vehicles
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10. Cost Estimate and Disbursement Schedule

10.1 Cost Estimate

Table 3.10.1 presents summary of the project cost fd; the proposed program
which is detailed in the table of disbursement schedule, The costs are broken
down into foreign and local currency components. Cost for engine¢ring and
contingencies for physical and price escalation are allowed in addition to

the construction costs.

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

Appendix 4.

1} All of costs and prices presented in the Table are as of July 19381.

2} Unit costs, as far as available,_.are taken from;thellist of costs
prépared by HHUA.EI

3) Unit costs not included in the above list are current prices in the
market.

1) Some of thé unit costs of LWUA are modified so as to fit for the present
project.

5) ILocal curréncy portion for the above inclﬁdes costs for handling, storage
and local transportation.

6) Engineering cost is assumed as 10.5 percent of the basic construction

~cost for the detailed design and 3.5 percent of the basic construction

cost for the construction supervision.

7) Physical contingency is allowed by 10 percent of the basic construction
cost and engineering cost, .

B} Foreign currency exchange rate applied is: US$1.00= 87.80.

1/ Addendum to Methodology Manual, 1981.
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Table 3.10.1 _Eroject'cht

Note;
- Prices as of lst July 1981

= Unit = One Thousand Pesos =

'000 Pesos

Legaspi

- Foreidn Exchange Rate: US $ 1.00 = Peso 7.80

Cost
work items Total Foreign Local
Cost Currency Currency
Component Component
A. Buyoan 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
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 78 - 18
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 {Egquivalent |{Equivalent
to to to
Us5$3.01 M) Us§l.ed M) | US$L.37 M)

3~37




iegaspi

10.2 Disbursement Schéedule

In accordance with the pro;ected construction schedule as shown
in Flg 3.7, 1, the annual disbursement schedule of the construction
cost of the pro;ect is prepared, and shown in Table 3.10.2. The above

schedule also contains detailed cost estimates and their breakdowns for

each major work.
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11. Organization, Operation and Management Plan

Succéss of the project depends largely on how well téropetaie
the completed water supply systenm includihg the management of water
supply business. From this standpoint, the following is recommended

with special emphasis on earliest fulfillment.
{1) -organization

The Water District is a new oOrganization which was formed in
October 1981 taking over the facilities and some staff from thé former
Albay Provincial Waterworks System. ‘The organization.is_expected to
function efficiéntiy'as intended with staff to be strengthened from
now on. In this connectioﬁ, the precédence.experienced in the days of
the Provincial Waterworks should be reflected so as to obtain maximum

efficiency of the oxrganization, Major .points are as follows:

1) Planned 69ve10phent of the water supply facilities was lacking.

Engineering staff should be well provided.

2} Leakage and wastage were excessively large. ‘Technical personﬁel
together with necessary equipment and materials should be pro-

vided.

3) Funding for maintenance of the facilities was short. To recover
the investment, metering and collection should be performed to
the fullest extent, and to this end, enough staff should be

providead.
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(2)

Operxation

The followlng are essential for maintaining the water supply

system in most efficiently working condltxon.

1

2)

3)

Repair of Leaks

Reduction of leakage and wastagé is the most effective measure to
substant:ally increase water sopply. The Water District should

concentrate its effort on reduction of leakage and wastage.

ifmprovement of Plumbing Systems

So far many irregular pumbing systems have been installed so as
to take water from the extremely low water pressure, These will
be¢0me causes for water leakage or wastage. Structure and -
materials of the service piping system must be controlled bf the

‘Water District before the project is completed and put in effect.

Prevention of Contamination

The area of the spring water source is easily accessible, and

possibiiity of contaminating the water source is considered high.'
_By'way of fencing the area and watching out, contamination of

the water sourcé must bé prevented.

3-42



Laqaspi

(3} Mdnagement

The management aspects of the watér supply williuﬁdergo the
following: 1) the District is to sustain itself in the Financial
terms; 2) the burden of debt service increases to a grea£ extént.

To cope with this new situation, the District must streﬁgtheﬁ'itSelf
financially by metering all comnections and also revising the current

water rate structure.

In order to realize the above purposes, it is recommended to put

in force the following:

1) To streﬁgthen'the oxganization as shown in Fig 3.11.1..

2} To upgrade the ability of leading staff of the oxganization
by participating in the training courses held by LWUA.

3) TD tfaih all the employees of the organization so as for every

employee to perform his assignment efficiently and satisfactorily.
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12, Financial Feasibility Analysis

As in the case with all forecasts, many assuaptions and estimates
must be made cohéerhing future financial conditions; in naking these
assumptiohs, efforts weré made to comply with the methods and rules of
feasibility Study being practiced by.the LWUA, but consideration was
also paid to the practices prevailing in Japan as well as in other

Asian countries.

Many of the assumptions deal with matters that can be controlled
by management, and these assumptions represent guidelines for managing

the project so as to achieve the predicted results.

12.1 Source of Funds and Rate of Interest on Borrowing

The length of the project period and the magnitude of the recom-
mended capital investment program as shown in Financial Table I will

tequire stable long-term borrowing,

In this financial feasibility study, forecasts are constructed
on the assumption that 100% of the total capital investment is
financed by government loans. Forecasts of loan disbursements and

debt service are presented in Financial Table 3.

These estimates are based on the assumption that the Water
‘District will be able to obtain loan funds through government
sources (LWUA), which represent a blending of funds obtained locally

and internationally.
The assumed interest rate is 9.0 percent per annum and other

assumed terms include a four year period {construction pericd) of

grace on principal payment, and twenty-six year instalment repayments.
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Approximately 60% of the project cost is composed of foreign
currency poitibns and the rest composed 6f local currency portions.
In view of the magnitude of foreign currency requirements, the govern-
ment is recommendéd to seek loans from foreign ox international sources
such as the Overseas ECORomic Cooperation Fund, Japan (OECF}, the
World Bank or the Asian Development Bank, though the effect of such
borrowing will not directly affect the forecasts of the Water District's

financial pérformance.

12.2 Financial Feasibility

Carefully constructed financial forecasts based on the above
mentioned assumptions indicate that the recommended master plan

program will be positively viable in financial terms,

12.3 Water Rate

In calculating revenue, water rates for domestic ﬁsérs were
pfdjected less than 5% of the average houseﬁold'income of the Water
District area. Alfhough'major increases in ﬁater rates will be
required; allocation of additional costs to non-domestic customers
and progressive rate strﬁctﬁring allows the construction of cross-
subsidized rates for basic household requirements., ({See Financial

Pable 7)

One of the salient features of the recommended master plan
program is that the revenue unit costs at 198l constant prices
of production toward the target year period 1990-1993, will be

significantly lower than at present.,
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13. Econonic Feasibility Analysis

13.1 Benefits
Major benefits, direct and indirect, of the project are as follows:

a., 'Incréase of Served Population and Area
Served population in the target year is estimated at 24,520
which is a gain of 32 % over the present served population,
and the served area will increase from 790 hectares to

1,130 hectares in the target year.

b. Rise of Water Pressure and Elimination of Intermittent
Supply _
Present insufficient water pressure will be rectified to a
normal level and "dried up" areas and intemittent supply
will be all eliminated. Tanks and pumps of the pluﬁbing

system which consumers have provided will beé no more required.

€. Supply of Safe Water
The existing water supply facilities are vulnerable to
contamination because the pipclines are sometimes under
negative pressure, When the project is completed and the
water pressure is réised, consumers will bhe frée from such

contamination and the safety of water will be assured.

d. Healthy Environment
Living environment in the whole poblacion will greatly be

enhanced with 24-hour continuous water supply.

e. Employment.Opportunity
‘The civil works of the project together with ac¢companyirg
connection works on the part of consumers will increase

employment opportunities in the area.
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f. Increase in Land Values
: Other than the generation of employment, the water supply
" improveméent project will contribute to an increase in

the land value of the _Sewice area.

g. Reduction in Fire Damage
The project includes the installation of fire hydrants,
which with projected increase in water pressure will

result in savings due to reduced fire damage.

1.2 Internal Economic Rate of Return

- An attempt waé made to determine the economic viability of the
recommended master plan program through the mechanism of benefit-
cost comparison. This_mechanism considered only quantifiable penefits.
it is however to be noted that the quantifiable beﬁefits_are not

necessarily more important than the unguantifiable ones.

In this study, quantifiasble benefits included (1) bencficial
value of water, (2) water quality benefits; and (3) reducticn in fire

damage ,

In addition theéé three items of quantifiable benefits , " benefits
to the nafién_“ were included as benefits in making benefit-cost comparison.
Nationai interest effects fof the Legaspi Water Supply System were estimated
to be equal to 1D percent of the total of volume, quality and fire loss

reduction benéfits.

The calculations of intermal economic rates of return have bean

subjected to sensitivity analyses using various adjustments as follows:

1) Cost value without conversion

Calculation was made with cost values as used in Tinancial

forecasts,
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2) Cost value with Conversion A

i. Foreign costs -- raised by use of 1.25 factor

{Scarcity of foreign exchange}

ii. Common labor -- lowerea 5y 0.5 factor (UnemPIOyment
alternative} ‘
iii. Residual local cost -- reduced by 0.95 factor

(Removal of hidden taxes)

3) Cost value with Conversion B

i. Foreign cost -- unconverted
ii. Common labor -- converted as 2}, ii, above
iii. Residual local cost -- converted as 2), iii, above

4) Cost value with Conversion C

i. Foreign cost -- converted as 2), i, above
ii. Corenon labor -~ wnconverted
iii. Residual local cost -- unconverted

The internal economic rates of return thus calculated proved

positive economic Viability as to the recommended master plan as shown

below.

1) Based on Cost Value without Conversion: 27 g
2} Based on Cost Value with Conversion A: 2¢ 3
3) Based on Cost Value with Conversion B: 30 g

4} Based on Cost Value with Conversion C: 24 g
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- FINANCIAL TABLE Y
LEGASPI

(81,000's)

WATER SUPPLY PROJECT
PORJECT COSTS BY YEAR OF CONSTRUCTION

Project Components

Costs as of 7-1-81 By Construction Year

1,787

| By Major Elements. [T, r0y 1983 1984 | 1985 1986 1987 | 1988
i. vehicle 149 140‘ —_— _
2. chlorinator 30 - 10 - -
3. Meters 886 - - 747 100 39
4. pistribution 6,118 - 3,222 | 2,89 -
| 5oin§nsmiséi0n 488 - 488 - -
6, CQileption ‘1,780 | - 1,78 | - -
7. meservoir 1,800 - - 900 900 .
__é-'Valvg 126 - 109 17 -
- I I T I
10.  Fire Hydrant 216 - 180 36 -
11. Engineering 1,228 1,228 - - -
12. supervision 409 - 163 163 83
13. Lands 78 - 78 - -
14. Physical Cont. 1,342 123 705 411 163
15.
o,
17.
18. .
TOTAL; 7-1-81 14,?56 1,351' 7,757 4,523 1,125
EscALATxoﬁ'pAcrogs 1.3225 |1.520875 |1.703380 |1, 907785
ESCALATED COSTS 23,437 11,797 | 7,707 | 2,146
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FINANCIAL TABLE 2’

_LEGASPI ' WATER SUPPLY PROJECT
OPERATION AND MAI_NTE“ANCE CcOSTS . I
(21,000%s)

_ Fix?d, 7—1—8;_Cqsts o Bscaiated CbétsV
Hear quér Chemicals Others Total = - Factcf 1/ Amount
1981 32 | 34 : 140 196 | 1.000000 196
1982 22 | 34 159 | 215 1.150000 247
1983 | 22 i 34 179 235 | 1.322500 | . 3n
1964 22 | 35 | 108 255 1.520875  3es

[ 1oes L 68 217 285, 1.703380 485
1986 _ o 73 295 348 1.907785 664
1987 N 78 343 421 2.136719 899
1988 - 78 343 a21 | 2.393126 1,008
1989 - 18 | 343 421 2.680301 1_,1_2,5;w

1900 L 8 | a4 T 2.948331 | 1,241
1991 ' 78 343 421 3.243164 1,365
1992 = 78 343 421 3.567480 | 1,501
1993 - 78 343 a21 | 3.924228 1,652
1994 '
1995
1996
1997
1098

1/ Eséélation curréntly 15 percent-per yeéar to 1984 {1981 =:1.00),
12 percent per year between 1985 and 1989 and 10 percent per year
in 1990 and afterwards.
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FINANCIAL TABLE 3

LEGASPL WATER SUPPLY PROJECT
LOAN DISBURSEMENTS AND DEBT SERVICE
' {81,000's) 1
(1) {2) (3} {4) (5} (6) (7)
_ Disbursoﬁenﬁ 1/ ﬁoéné Outsfahdihg interest Paymenfs Principal] Total

:Year | Gfant _ Loén ' Beginnihg Ending .52;§t2f. t:ziz Pai;fnts .gzgticé
1981 '

1982 |
1983 - 1,787 1,787 80 80
1984 - 11,797 ‘1,787 | 13,584 530 160 690
1985 - 7,707 | 13,584 21,291 347 |- 1,223 1,570
log6 - 2,146 | 21,291 | 23,437 97 | 1,916 2,013
1987 23,437 | 23,3866 2,109 71 | 2,180
1988 23,366 | 22,823 2,103 543 | 2,646
1989 22,823 | 21,971 2,054 852 | 2,906
1990 21,97L | 21,034 1,977 937 | 2,914
1991 21,034 20,097 1,893 937_ 2,830
1992 20,097 1é,160 1,809 a37 2,746
1993 19,160 18,223 1,724 937 | 2,661
1994 18,223 17,286 1,641 937 2,578
1995 17,286 16,349 1,556 937 2,493
1996 16,349 | 15,412 1,471 937 | 2,408
1997 15,412 | 14,475 1,387 937 | 2,324
1998 14,475 | 13,538 1,303 937 | 2,240

1/ From Financial Table 1.

2/ Disbursements assumed to be equally spread during year. Charge
with 50 per cent of annual interest in first year.

3/ Principal payments according to LWUA year plan.
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LEGASPT |

WATER SUPPLY PROJECT

legaspi

TCASH REQUIREMENTS PER REVENUE UNIT I
(B1,000%s)
Debt_ o & Total Eg:iﬁizzd coép'wiﬁh Reﬁgﬁue_ Eﬁﬁﬁhﬁir
Year Service VCosts Y, Resgrves. Units 2/ Unit 3/ .
1981 - 196 | 196 . - 195 gaz |  0.23
1982 - 247 247 - 247 869 0.28
1983 80 311 393 - 391 om 0.42
1984 690 388 1,078 . 1,078 948 1.14
1985 1,570 ags | 2,055 - 2,055 | 1,734 1.18
1986 2,013 664 2,677 - 2,677 | 1,985 1.35
1987 2,180 899 | 3,079 - 3,079 | 2,268 1.36
1988 2,646 1,008 3,654 183 3,837 2,268 1.69
1989 2,906 | 1,128 4,034 202 | 4,236 | 2,268 1.87
1990 2,014 | 1,241 4,155 416 1,570 2,268 2.02
1991 2,330 1,365 4,195 420 4,615 2,268 2.03
1692 2,746 | 1,501 4,247 425 4,672 2,268 2.06
1993 2,661 1,652 4,313 an 4,744 2,268 2.09
1994
1995
1995
1997
1998

l, Reserve estlmate equal to 10 per cent of total costs.

for the first two years)

2/ Reserve enits from Tables'9A, 9B and SCL:

3/ Reserve units divided into costs with reserves,
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) FIHANCIAL mam 7
LEGASPI : ' HATSR SUPPLY PROJECT
ILLUSTRATIVE RATE SCHEDULE

S R S

"DOMESTfC:AND GDVER&&ENTAt SERﬁICETCONﬁECTIONSl'1]2“;‘

- Flrbt 10 m3 Charge Eor Each Added m3 2/

Year " 1/ - : = '
_311—20 I 21 45 2 rover ‘45

.Charqé'gf
per
Revenue Unit

1981 'IS{DOj_ : 6:?2 ‘ :?.0y34‘f 1 1102€

3. 60 ;

1982 ;is_bo]  0.72 |- 0.84_; . l.02:

'40.60

1983 | 2250 | w08 C |- 126 | 1.53

6;§6

1984 - 36.25 | 174 |oz203 | 247

1.45

1w8s | 3625 | 174 | 2003 0 L 2.47

 1.ds.

Ctese | 36.250 | 174 T 203 ) 247 -

1.45

1987 | 37.50 1.80 2.10 2,55

" 1.50

1988 | ‘42.50 0 | 2.04 2,38 - 2,89

L. 70 :___'

1989 | "42.§Q ‘ g.Q4 a ;2.33_,: © 289

1.70

11990 .42.50 | 2.04 1 | 2.38 12,89

1.70

'.Iégl .5?.50 - ;_2;?6 7 ‘ 3.?2 3,91

2.30

1992 | 62.50 3000 0 1o3se | 4l

2.50

1993 :-:70 oo | 3.3 | 3.92,;:_ i 4;f6‘}

2.0

_ Note: 1/ To obtaln charge per n3 tor the first ‘10 m3 cla551fled by
: ‘connection size, multlply R. U.,charqe shown in
" - 3/ above by_the fDllOHan connectlon s;ze Eactors.

‘Domestlc 23 1.0 for 3/8“"2 5 ror 1/2" ‘4.0 for 3/4“;

8 for

’
'Commer1Cal : 5. 0 for 1/2"; 8.0 for 3}4"- 16.0 for. 1?-\40.0 for

1 1/2"

‘;g/',To obtain cnarge Eor each added m3, mult191y R U. charges-

: 1shown 1n 3/ by the followinq block factOrs

.Domestlc _;fl 2 for 11- 20 m3 1.4 for 21- 45 m3'

145 3

fComme;ciaLQ?z 4 Eoc 21:45 m3; 2,8if0r545~100 «3; 2.4 for over

3100 m3

ty
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~ FINANCIAL TABLE 9A
LEGASPI

CALCULATION OF REVENUE UNITS

A) AVERAGE NUMBER OF CONCESSIONAIRES

" WATER SUPPLY PROJECT

&Residential and =«:’;t:iw.*ern_rur‘tent :Cm-mé'x_rrcia.\l énd Indus’;trial -

Year' [Tyygn [ 172w | 374" | 1 [s-rotal| 12 [374= | 1% |1 172 s-rotal Total:
1981 | 363 836| 11 1o, | 133 |4 7 2 156 1,367
1982 | 363 | 836 11 1 {1,211 | 13314 | 7 2 156 1,367
1983 | 302 | 902} 12 | 1 [1,307 | 133 | 14 7|2 ]| 156 1,463
-1984 428 985! 13 1 | 1,427 | w1 ] 15 7| 2 | 1es 1,592
1985 | 500 | 1,150 15 2 | 1,667 | 175 | 18 10 2 | 205 1,872
1986 | s87 | 1,350 18 2 1,957 260 27 15 3 305 2,262
1987 | 676 } 1,555] 20 2 | 2,253 | 380 | 40 22 3 445 | 2,698
1988 - :
1989

1990

1991

1992

1993

8] SERVICE REVENUE UNITS PER CUBIC METER
Residential and vaérnment ‘ Comﬁeréial and Industrial

Year 100 | 2.50] 4.0 ] 8.0 |s-totat| 5.0 | 8.0 | 16.0 | 40.0 s-tota1] Totl
1981 363 | 2,090 44 g | 2,505 6651 132 | 112| 80 269 | 3,474
11982 363 | 2,090 44 g8 | 2,505 665| 112 | 32| 80 969 | 3,474
1983 | 302 | 2,255| as | 8 | 2,703 | ees| 112 | m2| so 969 | 3,672
1984 428 | 2,463 52 8 {2,951 205 | 1201 ‘112{ 80 | 1,017 | 3,98
1985 | sop | 2,875| 60 | 16 [ 3,450 | 875] 144 | 160| 80 | 1,259 | 4,710
1986 | g7 | 3,375] 72 16 | 4,050 |1,300] 216 240 | 120 | 1,876 | 5,926
1987 | 676 | 3,888] 80 | 16 | 4,660 |1,900] 320 | 352| 120 | 2,692 | 7,352
1988 - - - -

1989

1990

1991

1992

1993
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. ECONOMIC TABLE 1

3-62

LEGASPI - WATER SUPPLY PROJECT
SUMMARY OF PROJECT COST I
Costs as of July 1, 1981 in 1,000 Pesos
' Cb:ﬁponénts .22231 gziizggy gﬁiiéné:y
' Portion Portion
1. - vehicle 140 70 70
2. chlc;rina’i:or 10 9 1
3. Meters 8’86 683 203
'4;. 'i.)isttrib.ution sy'ste_m | _ - 6,118 4,009 2,019
5. Transmission System 0 aes 327 161
6. éol_.léctibn Chamber 1,780 445 1,335
7. - Reservoir : R 1,800 450 1,‘7350
8. valves' 126 92 34
9. S:;_pa‘re-parts & Bcjuibment 3 : .135. 105 30
10.  Fire Hydrant 216 143 73
11, Engipeering 1,228 _ 737 491
12-. Supervision 409 é46 163
13. _ Lands 78 - 78
14. '
15.
16.
17.
Sourcé: From Cost Estimates
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ECONOMIC TABLE 4-0 .

'LEGASPI __ WATER SUPPLY PROJECT
ECONOMIC COSTS DISTRIBUTED TO YEARS
B x 1,000 -

Value without CONVERSION - .

Legaspi

bompoﬂents Total 1983 | 1984 1985 1986 | 1987 | 1988
1. Vehicle 1‘4'0 - 140 - _ -
2. Chlorinator 0 - 10 - - ]
3. uei;er 886 - 747 100 39
4. Distribution .6,118: - 3,22.2 2,896 _
5, Transmission 488 - .488 o -
6. Colléction Chamber 1,780 . 1,780 - -
7. Reservoir 1,800 - - 900 900
g. Valve 1'2.6_ - 109 17 -
9. Spa:n:-: paris 5 135 o 155 . —

Equipment _ ; -

10. pire Hydrants 216 - 180 36 -
11. Engineering 1,228 | 1,228 | - _ -
12, Supervision 409 - 163 163 ‘83 :
13, Lands 78 _ 78. - -
14,
15.
16.
17.
18.

Total 13,414 1,228 | 7,052 '4,112" 1,022 .
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‘Legaspi

LEGASPI

ECONOMIC TABLE 4-A

1 WATER SUPPLY PROJECT .
ECONOMIC COSTS DISTRIBUTED TO YEARS
B x 1,000
value with:CONQERSI¢N'A |
céﬁpqﬁen£s .f qotal | 1983 ';1934 71985 1§ée 1 3987 | 1988

;,*vehiclé' 154 - 154_ - -
Zf‘chldrihator 12.3 - 12,3 - -
'i.'mgtéi 1,028.4 - 863.9 | 113.1 51.4
?4.'Diétfibutioh 56,6784 - h,s39.6 |3,138.8] -
5. Transmission sa3.7| - | san7| - | -
6, céllgcgidn Chamber 1,824.6 - 1¢324{6 - -
7,_i Reservoir ' ‘1.4.5012 -— R 725.1 7é5_.1_
8, valve 141.2 - 122.8 18.4f -

9 "'S:p'ar'é'pa?ts' & . - I

2 Equipment 1159.8 = 159.8 - -
10. Fire Hydrants 235 - | 195.1 39.9| -
11 E{néinee'r.ing 1',38':?.5 1,38?;5 - = -
12; éuﬁérﬁision:' 462.4 - | 1es 185 92.4
13: rands 74.1 - 74,1 - -
14, | '

15.

16,

17.

18.

Total 14,151.6; 1,387.5|7,674.9 | 4,220.4 s68.9

'3
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ECONOMIC TABLE 4-B

LEGASPY

. WATER SUPPLY PROJECT

ECONOMIC COSTS DISTRIBUTED TO YEARS
2 x 1,000

Value with CONVERSION B

[,egaépi

Components - Total | 1983 |“1984 | 198s | 1986 | 1987 | 1988

1. Vehicle 136.5 - 136.5 - -
2. Chlorinator 10 - 10 | . -
3 meter 857.6 - 720.4 94.3| 42.9
4. pistribution 5,653.6. - |2,996.4(2,657.2 -
5. Transmissioﬂ_ 461.9 - 461.9 - -
6. Collection Chamber |1,713.3 - h,713.3 - -
7. Rescrvoir 1,337.7 - - 668.9 séa.s
3..Va1ve 118.2 - | 102.8| 15.4 -
2. zgjfziZ;ES:& 133.5° - 133.5 - -
10. Fi%e Hydrants 1199.2 ~ 165.3 33.9 -
11. Engineering. 1,203.5 [1,203.5 - - -
12. Supervision 400.9 - 160.4 | 160.4 80. 1
13. yands 74.1 - 74.1 - -
14.
15.
15,

.
18,

Total 12,300 [1,203.5 |6,674.6(3,630.1 791.9
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Legaspi

ECONOMIC TABLE 4-C

LEGASPI

WATER SUPPLY PROJECT

ECONOMIC COSTS DISTRIBUTED TO YEARS
' B x 1,000

Value with CONVERSION C

‘Components Total | 1983 | 21984 1985 | 1986 | 1987 | 1988
1. Vehicle 157.5 - 157.5) - -
2. Chlorinator _1é.3 - 12.3 - -
_;f' Meter 1,056.8 - 887.7] 116.3| s2.8
4. pistribution 7,142.8 - |3,785.713,357.1 -
5. Transmission 569. 8 - 569,8 - -
6. collection Chamber | 1,891.3 ~ |1,891.3 - -
7. Reservoir | | 1,912.5 - - 956.3| 956.3
8. Tt 161.3 - | 1613 - -
% pire pHydrants 251,8 - 209 42.8 -
10. Engineefing ' 1,412 1,412 - - -
1. gupervision "470.5 - 188.2| 188.2 94,1
12- pands 78 - 78 - -
13. valves 149 - 129.6 19,4 -
4.
15.
16.
a7,
18.
Total | 15,2656 1,412 [8,070.4(4,680.1 1,103.2
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ECONOMIC TABLE S -

LEGASPI . WATER SUPPLY PROJECT
OPERATION AND MAINTENANCE EXPENSES
Costs as of July 1, 1981 in 1,000 Pesos

Logaspi

Year Power Chemicals § - Others ‘Total . Net Costs
1981 22 34 140 196

1982 22 34 159 215

1983 22 34 179 235 20
1984 22 35 198 255 40
1985 - 68 217 285 70
1986 _ 73 275 345 133
1987 - 78 343 421 206
1988 - 78 343 4231 - 206
1989 - 18 343 421 206
1990 - 78 343 421 206
1991 - 78 343 421 206
1992 - 78 343 421 206
1993 - 78 343 421 206

Base Year = 1983
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Légaspi

ECONOMIC TABLE 6-0 -
LEGASPI _ WATER SUPPLY PROJECT

I
LIFE EXPECTARCY AND REPLACEMENT SCHEDULES
® x 1,000 :
value without CONVERSION
. Life.Expebtancy,of CompOnénts
Components _ - . - : O, ; -
: : 7 Years | 15 Years 50 Years | Infinite Total
1, Vehicle 340 - 140
2, _Chiorinatérl___ 10 10
S Sparéparts & _

3. Equipment _ 135 135
4. Meters - - _ 886 : 886
5. pistribution o |l 6,118 6,118
6. Trahsmiésidn : 488 488
7. rire Hydrants | - 216 216
8. collection Chamber _ ' 1,780 1,780
9. Reservoir 3 i | 1,800 1,800
10. gands 7 78 78
11. valve o . 126 126

12. '
7'Year_Items ; Years of Installation Years of Repiacement
1. vVvehicle . | 1984 : 1991 | 1998|2005 {2012
2. chlorinator 1984 ] 1991 | 1998|2005 [2012
13 Spareparts & _ _ T :
-3¢ gquipment [ 1984 : 1991 | 1998|2005 [2012
15 Year Items : Years. of Installation Years of Replacement
1, Meters 1984 1985|1986 1999 | 2000 [2001
2. |
30
4.
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Leégaspi

| ECONOHIC TABLE 6-A
LEGASPT - WATER SUPPLY PROJECE

LIFE EXPECTANCY AND REPLACEMERT SCHEDULES - I
B X1, 000
Value with CONVERSION A
_ — Life Expectancy of Components
Conmponents : ’ S R ' T ,
I 7 Years 15 Years 50 Years | Infinite Total
1. vehicle 154 154
2. chlorinator , 12.3 12.3
Spare parts & L o
3. Egulpment _ 159.8 _ 159.8
4. Meters . 1,028.4 1,028, 4
' S. Distribution | | 6,678.4 6,678.4
6. Transmission ' 543.7 543;7
7. Fire Hydrants o 235 235
- 8+ collection Chamber ~ 1,824.6 1,824.6
9. Reservoir o 1,450.2 1,450,.2
10. Land | 74.1 74.1
11. Valve - , 141.2 141.2
12.
7 Year Items o Years of Installation _Yéars of Replacement
1. ‘vehicle 1984 1991 [1998 {2005 | 2012
2. Chlorinator |1984 | 11991 [1998 | 2005 | 2012
5. Sparé parts & _ ' . S
*  Equipment 1984 ool 11991 13998 §2005 12012
. _ = .
15 Year Items ~ Years of Installation . Years of Replacement
1. Heters 1984 | 1985 1986 ' | 1999 | 2000|2001
2, :
3.
9.
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Legaspi

ECONOMIC TABLE 6-B

LEGASPT  wATER SUPPLY PROJECT I
LIFE EXPECTANCY AND REPLACEMENT SCHEDULES
. g8 x 1,000 '
Value with CONVERSION B
_ . " Life Expectancy of Components
Components — T T o
: : 7 Years 15 Years -50 Yeaxs Infinite Total
1, Vehicle 136.5 136.5 -
2. Chlorinator 10 10
Spare parts & .
3 Equipment .| 1335 133.5
4. peters . 857.6  857.6
5. pistribution g 5,653.6 5,653.6
6. Pransmission _ 461.9 : =4&';1.‘.3
7. Fire Hydrants | - : 199.2 199.2.
8. collection Chamber ' 1,713.3 1,713.3:
9. Reservoir : - 1,337.7 1,337.7
10. rand : . : 74.1 74,1
1L. valves ' ' 118.2 118.2
12, '
7 Year Items Years of Installation Years of Replacement
1. vehicle 1984 . ' 1991 | 1998|2005 | 2012
2. chlorinator 1984 1991 | 1998|2005 | 2012
3. PRArS.BaEts & o |aosa| . 1991 | 1998|2005 | 2012
4
15 Year Items Years of Inst_alla{tion . Years of Replqc’:ement
1. Meters 1984 {1985 | 1986 1999 | 2000|2001
2. '
3.
a,

474




ECONOMIC TABLE 6-C

Legaspi

LEGASPI ' WATER SUPPLY PROJECT 1
LIFE EXPECTANCY AND REPLACEMENT SCHEDULES
B x 1,000 :
Value of-CONvERQION C
: : Life Expectancy of Componénts
Components = —
: 7 Years 15 Years 50 Years Infinite Total
hvl. Vehicle 157.5 157.5
2. Chlorinator 12.3 12.3
3. Phaiemeat s 161,3 161.3
4. Metexs 1,056.8 _ 1,056.8
5. Distribution 7,142.8 7,142.8
6. PTransmission’ 569.8 569.8
7. Fire Hydrants 251.8 251.8
3. Coliection Chamber : 1,891._3 1,891.3
'9- Reservoirx 1,212.5 1,012.5
10. pang 78 8
11. valve 149 149
12,
7 Year Items Years of Installation Years of Replacement
1. Vehicle 1984 1991 | 1998] 2005 2012 |
2. Chlorinator 1984 1991} 1993|2005 | 2012
3 gﬁﬁigmﬁﬁits s 1984 1991 | 1998|2005 | 2012
4,
15 Year ltems Years of Ihstallation Years of Replacement
1, Meters 1984 [ 1985 | 1986 | 1999] 2000{2001
2, )
: S -
3.
- ]




E Legaspi

ECONOMIC TABLE 7-0

LEGASP1

WATER SUPPLY PROJECT

CALCULATION OF SALVAGE VALUES

" value without CONVERSION

Components

Base Year

Percentage of

31st Year
Salvage Base

Value Base Year Value vear Values
Infinite Life,
Year Puxchased
' 1984 18 75% 59
T
50 Year Life, .
Yeaxr Constructed
1 1984 5,779 423 2,427
L2 19285 3,849 ~44% 1,694
3 1986 900 463 414
15 Yeax Life,
Year of Replacement
1 1999 7471 7% 52
2 2000 100 13% 13
3 2001 39 20% 8
7 Year Life, Years of
Final Replacement
1 2012 285 86% 245
Total

4,912 °
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ECONOMIC TABLE 7-A
WATER SUPPLY PROJIECT

LEGASPI

CALCULATION OF. SALVAGE VALUE

B x 1,000

Value with CONVERSION A

Legaspi

: L ‘ . 31st Year
S Base Year Pexcentage of ) )
Components - . : . Salvage Basé
. Value Base Year Value !
Year Values
Infinite Life,
Year Purchased
1984 74 75% 56
50 Year Life,
Year Constructed
1 1984 6,226 423 2,615 -
2 ' 1985 3,922 44% 1,726
3 1986 725 463 334
15 Year Life, _
Year of Replacement o
1 1999 864 7% 60
2 2000 113 13% 15
3 2001 51 20% io
7 Year Life, Years of
Final Replacement
1 2012 326 86% 280
Total 5,096
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Légaspi

I
ECONOMIC TABLE 7-B
LEGASPI WATER SUPPLY PROJECT
CALCULATION OF SALVAGE VALUES
B x 1,000 :
value with CONVERSiON B
' Ce . s Baée Yeaxr Pexcentage of - ';;iZaYza;ase
. :‘;?"e"'s value Base Year Value 9
U : : Year Values .
Infinite Life, :
Year Purchased .
' 1984 74 75% 56
50 Year Life,
Year Constructed .
L 1984 5,440 42% 2,285
2 1985 3,375 44 1,485
3 1986 669 46% 308
15 vear Lifé,
| _Year of Reéplacement
1. 1999 720 72 50
2 2000 94 12% 12
3 2001 a3 20% 9
7 Year Life, Years of
Final Replacement
1 2012 280 86% 241
Total 4,446
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Legéééi

. i1
ECONOMIC TABLE 7-C
. LEGASPI WATER SUPPLY PROJECT
CALCULATION OF SALVAGE VALUES
R x 1,000
Value with CONVERSION C
o Base Year Percéntage'of .3;st.tear :
Coémponents : ; L Salvage Base
value . Base Year Valuie X .
-Year Values
Infinite Life,
~Year Purchased
19284 78 75% -59
50 Year Life,
Year Constructed -
1 1984 6,585 - 42% 2,766
2 1985 4,376 44% 1,925
3 1986 956 - 46% 440
15 Year Life,
Year of Replacement
1 1999 888 73 62
2 2000 116 133 15
3 2001 53 20% 11
7 Year—Life, Years of
Final Replacement
H 2012 331 B6% 285‘
Total 5,563
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" Legaspi

ECONOMIC TABLE 8-0

LEGASPL. . WATER SUPPLY PROJECT 1
SUMMARY OF ALL PROJECT COSTS
Costs as of July 1, 1981 in 1,000 Pesos
value without CONVERSION
-Yéar: §22§1?iies Net 0 & M gzﬁtqéz;ts Total Salvaée Net Cost
1982 o
1983 1,228 20 1,248
1984 7,052 40 7,092
1985 4,112 70 4,182
1986 1,022 133 1,155
1987 206 206 .
1988 206 206 B
1989 - 206 206
1690 206 206
1591 206 285 491
1992 206 206
1993 206 206
1994 206 206
1995 206 206
1995 206 206 .
1997 206 206
1398 206 285 491
1999 206 747 953
2000 206 100 306
2001 206 39 245
2002 206 206
2003 206 206
2004 206 206
"2605 206 285 491,
" 2006 206 206
2007 206 206
2608 206 206
2009 206 206
2010 206 206
2011 206 206
2012 | 206 285 491 ]
Total 13,414 | 5,619 2,026 21,059 {4,912) 16,147
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ECONOMIC TABLE 8-A

Legaspi

LEGASPL -wATgR'sUPPyYfPRodECT I
~ SUMMARY OF ALL PROJECT COSTS
Costs as of July 1, 1981 in 1,000 Pesos
valué with CONVERSION A
Year gzz;lﬁiies Net O & M gZﬁiagi;ts. Total salvage tet Cost
1982
1983 1,388 20 1,408
1984 7,675 40 7,715
1985 4,220 70 4,290
1986 869 133 1,002
1987 206 206
1988 206 ~ 206
1989 206 206
1990 206 206
1991 206 326 532
1992 206 206
1993 206 206
<8994 206 206
1995 206 206 -
1996 206 206 ]
1997 206 206
1998 206 326 532
1999 206 864 1,070
2000 206 113 319 |
2001 206 51 257
2002 206 206
12003 206 206 | .
2004 - 206 206
2005 205 326 532
2006 206 206
2007 - 206 206
2008 206 206
2009 206 206
2010 206 206
2011 206 206
2012 L 206 | 326 532
.'m_tal= 14,152 | 5,619 2,332 22,103 | (s,096) {17,007)




Legaspi

ECONOMIC TABLE 8-B

LEGASP1

WATER SUPPLY PROJECT

I
TSUMMARY OF ALL PROJECT COSTS
Costs as of July 1, 1981 in 1,000 Pesos
value with CONVERSION B
| vear gzzzlgiies Net O &_M’ iiﬁiagi;es - Total Salvage Net Cost
1982 _ }
1983 1,204 20 1,224
1984 6,675 40 6,715
1985 3,530__%_ 70 3,700
1986 792 133 925
1981 | 206 206
1988 206 206
1989 206 206
1990 206 206
1991 206 280 486
| 1992 206 206 B
1993 206 206
1994 206 - 206 o
1995 206 206
1996 206 206
1997 206 206
1998 206 280 486
1999 206 720 226
2000 206 94 300
2001 206 43 249
2002 206 206
2003 206 206
2004, 206 ] 206
*200% 306 280 a6 |
2006 206 206
| 2007 206 206
2008 206 206
2009 206 206
] 2010 206 206
‘2011 206 206
2012 B 206 280 486 | |
~Total . [ 12,301 | 5,610 19,897 | (4,446) | (15,451)

1,977
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ECONOMIC TABLE 8-C

lLegaspi

_LEGASPL . WATER SUPPLY PROJECT 1
SUMMARY OF ALL PROJECT COSTS
Costs as of July 1, 1981 in 1,000 Pesos
value with CONVERSION C
Year gzz§12£ies Nef O&M gzgzagz;ts .Tota}: Salvaqe- | Net Cost
. 1982 '
[ 1983 1,412 20 1,432
1984 8,070 40 8,110
1385 4,680 70 4,750
1986 1,103 133 1,236
1987 | 206 206
1988 206 206 )
=l983' 206 206
1990 206 206
1991 206 331 537"
1992 206 206
1993 206 206
1994 206 206 B
1995 206 206 |
1996 B 206 o 206
1597 206 206
1998 | 206 331 537 ]
1999 - 206 888 1,094
2000 | L 206 116 322
2001 206 53 T
2002 206 206
2003 206 206
2004 206 206 _
2005 206 331 537
2006 206 206 i
2007 206 206
ijgﬂfi;k o 206 b 206 -
2009 206 206
| 2010 206 © 206 ]
2011 L 206 } 206
' 2012 206 331 | 532 | -
L'Totél 15,265 5,619 2,381 23,265 {5,563) 17,702
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Legaspi

ECO&OM;C TABLE 9

LEGASPI. WATER SUPPLY PROJECT !
BENEFITS AT 1981 PRICES
(p % 1,000)

_?ear | volume Qualitative giéici?iz Total §ﬁ§;222é
R Adjustment

1982 '

1983 _ _

1984 41 191 67 299 329
1985 1,887 - 381 89 2,357 2,593
1986 2,353 572 116 3,041 3,345
1987 2,860 572 . 148 3,580 3,938
1988 2,860 572 148 3,580 3,918
1989 2,860 572 148 3,580 3,938
1990 2,860 5972 148 3,580 3,938
1991 2,860 572 148 3,580 3,938
1992 2,860 572 148 3,580 3,938
11993 2,860 572 148 3,580 3,938
1994 2,860 572 148 3,580 3,938
1995 2,860 572 148 3,580 3,938
1996 2,860 572 148 3,580 3,938
1997 2,860 572 148 3,580 3,938
1998 2,860 572 148 3,580 3,938

- 1999 2,860 572 148 3,580 3,938
2000 2,860 572 148 3,580 3,938
2001 2,860 572 148 3,580 3,938
2002 2,860 572 148 3,580 3,938
2003 2,860 572 148 3,580 3,938
2004 2,860 572 148 3,580 3,938
2005 2,860 572 148 3,580 3,938
2006 2,860 - 572 148 3,580 3,938
2007 2,860 . 572 148 3,580 - 3,938
2008 " 2,860 572 148 3,580 3,938
2009 2,860 572 148 73,580 3,938
2010 2,850 572 148 3,580 3,938
2011 2,860 572 148 3,580 3,938
2012 2,860 572 148 3,580 3,938
cotal | 78,641 | 16,016 4,120 98,777 . 108,655




- —.ECONOMIC TABLE 10-0

" LEGASPI

| WATER SUPPLY PROJECT

INTERNAL RATE OF RETURN COMPUTATICN

Cost Value without CONVERSION

Légaspi

O =< T I
1982 - : B
1983 1,248 - -1,248 ~1,248
1984 7,002 329 ~6,763 5,304
1985 4,182 2,593 -1,589 -977
1986 1,155 3,345 2,190 1,057
1987 206 3,938 3,732 1,412
1988 206 3,938 3,732 1,108
1989 206 3,938 3,732 869
1930 206 3,938 3,732 681
1991 491 3,938 3,447 494
1992 206 3,938 3,732 419
1593 206 3,938 3,732 329
1994 206 3,938 3,732 258
1995 206 3,938 3,732 202
‘-1995 206 3,938 3,732 159
1997 206 3,938 3,732 124
1998 491 3,938 3,447 20
1999 953 3,938 2,985 61
2000 306 3,938 3,632 58
2001 . 245 3,938 3,693 a7
2002 206 3,938 3,732 37
2003 206 3,938 3,732 29
2004 206 3,938 3,732 23
2005 491 3,938 3,447 16
2006 206 3,938 3,732 14
2007 206 3,938 3,732 11
2008 206 3,938 3,732
2009 206 3,238 3,732
2010 - 206 3,938 3,?32 5
2011 206 3,938 3,732 4
2012 491 3,938 B,350% 7%
Saivagg(—i 4,912
Total 16,147 | 108,655 92,508 T

Rate of Return =

.27

3-385




Legaspi

LEGASP1

ECONOMIC TABLE 10-A

WATER SUPPLY PROJECT

INTERNAL RATE OF RETURN COMPUTATION

Cost Value with = CONVERSION A

Year ‘22::1 'EzzZ;it Net Benefit ggﬁggfg
1982 ' -
1983 1,408 - '-1,408 - -1,408
1984 7,715 329 -7,386 -5,872
11985 4,290 2,593 -1,697 -1‘073
1986 2,002 © 3,345 2,343 1,178
1987 206 3,938 3,732 1,491
1988 206 3,938 3,732 1,186
1989 206 3,938 3,732 943
1950 206 3,938 3,732 750
1991 532 3,938 3,406 544
1992 206 3,938 3,732 474
1993 266 3,938 3,732 - 377
1994 206 3,938 3,732 1300
1995 206 3,938 3,732 238
1996 206 3,938 3,732 is9
11997 206 3,938 3,732 151
1968 532 3,938 73,406 109
1999 1,070 3,938 2,868 73
2000 319 3,938 3,619 73
2001 . 257 3,938 3,681° 59
2002 206 3,938 - 3,732 418
2003 206 3,938 3,732 38
2004 206 3,938 3,732 30 .
2005 533 3,938 3,406 22
2006 206 3,938 3,732, 19
2007 206 3,938 3,732 15
2008 206 3,938 3,732 12
2009 206 3,938 3,732 10
© 2010 206 3,938 3,732 8.
2011 206 3,938 3,732 6
2012 532 3,938 8,502+ 11%
Salvage(-) 5,096 o | _
Total 17,007 108,655 - 91,648 1
* yalues include salvage, Rate of Return = 0,26
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ECONOMIC TABLE 10-B

iegaspi

LEGASPI - WATER SUPPLY PROJECT t
INTERNAL RATE OF RETURN COMPUTATION
Cost Value with _ CONVERSION B
Year ' zz;:l' :z;z;lt Net B'c_*'nefit Fi‘frs;;ftf
1982 |
1983 1,224 - -1,224 -1,224
1984 6,715 329 . -6,386 -4,923
1985 3,700 2,593 - -1,107 -658
1986 925 3,345 2,420 1,100
1937 206 3,938 3,732 1,318
| 1°88 206 3,938 3,732 1-016—‘-—#
1589 206 3,938 . 3,732 784
1990 206 3,938 3,732 604
1991 486 3,938 3,452 431
1992 206 3,938 - 3,732 359
1993 206 3,938 3,732 277
1994 206 3,938 3,732 213
1995 206 3,938 3,732 164
1996 206 3,938 3,732 127
1397 206 3,938 3,732 93
| 1998 486 3,938 . 3,452 70
1999 926 1,918 3,012 47
2000 300 3,938 3,638 44
| 2001 249 3,938 3,689 34
| 2002 206 3,938 3,732 27
| 2003 206 3,938 3,732 21
2004 206 3,938 3,732 16
2005 486 3,938 1,452 1
| 2006 206 3,938 3,732, 9
2007 206 3,938 3,732 7
2008 206 3,938 3,732 6
2009 206 3,938 3,732 4
2010 206 3,938 3,732 3
[ 2011 206 3,038 3,732 3
2012 486 3,938 ___7,898* 4*
Salvage(-) 4,446 '
Total 15,451 108,655 93,204 -1

* Values include sa_lvaqe'.

Rate of Retuxa = ©.30

N
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Legaspi

LEGASP L

ECONOMXC TABLE 10-C

WATER SUPPLY PROJECT

"INTERNAL RATE OF RETURN COMPUTATION

Cost Value

with. ' CONVERSION C

| Year zg:il | EEEZ;it Net Benefit | panafit
1982 ] |
léés 1,432 - -1,432 ©-1,432
1984 8,110 329 ~7,781 76:2?2
1985 4,750 2,593 2,157 21,402
1986 1,236 3,345 2,109 1,105
1987 206 3,938 3,732 1,576
1988 206, 3,938 3,732 1,270
1989 206 3,938 3,732 1,024
1990 206 3,938 3,732 826
1991 537 3,938 3,401 606
1992 206 3,938 3,732 536
1993 206 3,938 3,732 432
1994 206 3,938 3,732 349
1995 206 3,918 3,732 281
| 1996 206 3,938 3,732 227
1997 206 3,938 3,732 183
1598 537 ...3,938 - 3,401 134
1999 1,094 3,938 2,844 90
2000 322 3,938 3,616 93
2001 . 259 © 3,938 3,679 76
2602 206 3,938 3,732 62
2003 206 3,938 3,732 50
- 2004 206 3,938 3,732 40
2005 537° 3,938 3,401 30
2006 206 3,938 3,732 26
2007 206 3,938 3,732 21
2008 206 3,938 3,732 17
2009 - 206 - 3,938 3,732 14
2010 - 206 3,938 3,732 11
2011 206 -3,§38' 3,732 9
2012 537 3,938 8,964+ 17*
salvage(-)| 5,563 | Bl
Total 117,702 108,655 90,953 -1
* Yalues include salvége. 0.24

3-38
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