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6. Design Criteria, Alternative Plans and Preliminary Design
6.1 Design Criteria
{1) Conceptual Water Supply System

‘ ‘The Water Dfétriét-ié_fofmed of a number of scattered served areas,
and beéidés is takfhg watér from many water sources, small and large,
‘also scattered widély in the District area, From the standpoints of
'_econémy of construction cost and convénience of operation and management
of the_faéiiities,xit'is.appfopriéte to make grouping of the sexved areas
together with water sources into a limited number of nearly independent
water supply Systéms.‘ In Phase 11, from the geographical distributioﬁ,
Pasuquin and Bééat#a_will be grouped into one system, vintér one, and
fiﬁéily Laoag and Paoéy one. Until this conceptual picture of water
supply systems is realizeéd, the sérvéd areas in Phase I will be comple-
mcntéd by one another, as required, by way of cdnnecting transmisgion ox

distribution pipelines.

) Pasuquin and Bacarra in Phase I will have a water supply system
using the sprihg sources and the Bacarra infiltration gallery and their
incremental water demand in Phasé II will be met by riverbed water of

the Bacarra River.

Vintar will have_an_independent water supply system using the

existing infiltrat$on gallery in the both periods of Phase I and Phase II.

Pacay. will constitute a served area taking water from the proposed
water source: an infiltration gallery which is located at Barangay

- Nangalisan.

Laoag will have a water supply System using the two existing
infiltration galleries at the Laoag River, the existing Bacarra in-
filtration gallexry and existing deep wells in the area and its Phase II

- water demand will be met by addition of riverbed water intakes.

3-20



Ilécos

(2} Design Criteria::

Design ¢riteria to be employed for the present féaéibiiiﬁy study
are as detailed in Appendix 7. Design Criteria for Planning.

6.2 Alternative Plans. .

For the sérved areas in the Water District, some alternative plans
of the water supply system including water sources'are_conCeivable.a
Merits and demérits of such plans are discussed below to select most

suitable plans to be implemented.

{1} Selection of Water Sources for Bacarra, Laoag and Pacay

There are three water sources selected for the served areas of -
Bacarra and Laoag, as described in . the préceding'sectiOH'S; The intake
of riverbed water by infiltration galleries at Bacarra and San Mateo
and'Nangalisan has been selected for the present study,'becausé'(l)-the
method is an already proved one by the existing water supply system,
and {2) the siﬁes_selected are similar to 6r better than theiexiétipg
ones as indicat¢d by the present site observation and study of geology
in the area. "Deep wells sunk already in the Lacag area are also a ’
proﬁising water source proved by test puméing. ‘Hence they have beeén

adopted for the present planning. -

To confiim the appropriateﬁéss of the above séleétion, factors
affecting the selection will be further considered in depth in the

following.

1) peep Wells _
The existing deep wells in Laoag will take unconfined grounad-
water probably to be recharged by’ the Laoag Rivet,_beéauSé'sedimehts

of the same origin constitute the riverbed and the alluvium where
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the geep wells hava been sunk. It implics that (1) tho wells may
withdraw in the paddy field ﬁétet as well, and on the otherhand it
means’ that, {2) the deep well is another type of taking riverbed

water in this area,

Regardihg the first §oiﬁt above, it must be studied in the
future what impact will be given to the paddy field by the
operation of the wells, and also how the water quality of the wells
will change by continued operatlon., Therefore, the plan to utilize
the existinglwellé is determined from a conservative standpoint,.

not éxtending the possibility of groundwater to dtillihg new wells,

On the second point, the deep wells in this area have similar
function to the infiltration gallery, because they take eventually
the riverbed watér, 'If this is admitted, similar methods in

“between the two methods, deep wéll and infiltration gallery, are
conceivable, such as shallow well with-a big diameter, or.shallow
.well with radiél'collectﬁr pipes at a location near the river.
When an increase of withdrawal guantity is fequired} all these

rethods should be studied,

2y Inflltratlon Gallery

" Intake of riverbed water by the 1nflltrat10n dgallery is a
widely practlced method. When the: rlverbed_oonGLtlon as well as
the river flow condition is proper for this method, it is recom-

mendable as the existing ones show good performance.

. There are other methods for intake of riverbed water which.
are_usﬁally‘practicable as méntiqned in thé above item 1), when
the intake quantity is within thousands of cu m/day. That the -,
infiltration gallery is dadopted for the present feasibility study
is because its reliability is made sure from the past expgriehce,'
and nojinformation-bn other methods ever used in this_fegién is

~available at this stage of study.
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Considering the availability together with the advantage of
riverbed water, further detailed investigations are recommendable,

including selection of methods to be adopted.

(2) Siting of Reservoir for Laoayg Area

There are three potential.sites for reservoirs required to meet the
increased water demand in the Laoag area, i.e., 1} the site of the
existing Ligao reservoir, 2} the site of the existing Brmita reservoir,
and 3) a site near Camp Juan (hereinafter referred to proviSionally'as
Camp Juan hill) which is selected by the present study. -The siting of-
the reservoir governs the future water system of the Bistrict. ' Therefore,
the above thice sites are carefully compared from various standpoihts, as

indicated below.

1} Ligao:
Elevation 65 m. Land for future“expansion'aﬁailablc.
Distance to Laoag poblacion 3 km; improvement of the existing

reservoir needed.

2} Exmita: _ =
Elevation 30 m, insufficient for supply to the whole pobla-

cion area. Land for .future expansion not available. Situated

in the poblacion area. Existing reservoir 380 cu m, insufficient

for future increased water demand.

3} Camp Juan Hill:
Elevation 3% m, land for future expansion available.
Situated in the poblacion area. Presently, no obstacles for

reservoir construction existent.
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:, From the above domparison.:tﬁe'laét'alternative-Siteris
mest favorable, so it is'éeleéted for construétion of the re-
servoir for the present project. And design of transmission pipe-
Yines and distribution networks will be méde based on this sit-

ing. *
Regarding the existing réservoirs at Ligac and Erxmita, they

will be used, after some improvement works, for the local water

supply in their vicinities,
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6.3 Preliminary Désign'

Dimenéions,'cépacities, and thélstructu:alffeatures of major facilities
which are t0 be improved and/or newly:cbnstructed for the watét'requirement
in Phase I.dnd Ii, in é¢cordance with the design c¢riteria and the results
of the altemnative plan study in the fore-subsections are=descriﬁed below

and shown in Fig 3.6.1 through 3.6.11.

With regard to facilities, to be transfered to the Water Distfict,

necessary equipment/works are included in the preseﬁt pioject.

6.3.1 Phase 1
{1) Dilumot Spring System

a. Replacement of Transmission Pipeline:_lSO mm X 2,900 m
{ From the Dilumot Spring to a new ground reservoiy )

b. Construction of 3 Break-Pressure Chambers: 15 cu m per chamber
c. Construction of Ground Reservoir: 610 cu m
d. Chlorinator: 1 set

e. Bulk Meter: 200 mm x 1 pc, 150 mm x 1 pc
{2) Bacarra Infiltration Gallexry System

a, Construction of Intake Pump Station: Turbine pump, 15.8 1/s, H=70 n

b. Installation of Transmission Pipeline: 150 mm x 2,000 m
{ From the Bacarra I/G to a new elevated reservoir '}

c. Construction of Elevated Reservoir: 230 cu m, L.W.L. +20 m
above ground level

d. Roofing of Ligao Reservoir: 1,100 sq n
e. Chlorinator: 2 sets

f, Bulk Meter: 300 mwm x ) pc, 200 ma x 1 pc, 150 mm x 2 pcs
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{3} West Riverside Infiltration Gallery System

a. Replacement of Intake Pump*'Tﬂrbiﬁe‘pump, 23.1 1/s H=3D0 m
b. Installation of Transmission Plpellne. 150 mm % 1, 000 m
c. Construction of Ground Reseérvoir: 570 ‘cu m

d. Construction of Distribation Pump Station: Tmrblne pump,
' : 28 9 l/s, H=30 m

e. Construction of Elevated Reservoir: 100 cum, L.W.L +20 m
above ground level

£, Chlorinator: 1 sét
g. Bulk Meter: 150 mm x 2 pcs

{4) Ermita Infiltration Gallery System

a. Chlorinator: 1 set
b. Bulk Meter: 150 mm x 2 pces

(5) vintar Infiltration Gallery System

a. Installation of Intake Pump: Turbine pump, 13.7 1/s, H=4D m
b. Construction of Ground Reservoir: 130 cu m

¢. Chlorinator: 1 set

4. Bulk Meter: 150 mm % 2 pcs

Note: Regarding the pump to be installed in Phase I for Vintar, its
capacity is decided to be enough for Phase II capacity. This
is due to the result of an economic comparative study which
shows installation of a pump enough for Phasé II capacity, at
Phase I stage, is found more economical than the c¢ase that
Phase I capacity. puinp orlglnally to be installed at Phase 1
stage will be replaced by a bigger capacity pump at Phase II.

(The above con51derat10n is also applied for Nangallsan
infiltration gallery system of item {7).).
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- {6} Laoag Deep Wells System

a. Construction of 5 Deep Well Pump Stations: Submersible. pump,
‘ S 5.8 1/s, 7 kw

b. Installation of Transmzss;on Pzpellne- 200 mm »x 3,000 m,
150 mm x 1,500 m

c. Construction of Ground Reservoir: 620 cu m

d. Construction of Elevated Reservoir: 100 cu m, L.W.h. +20 1
' above ground level

e, Construction of Distribution Pump Station: Turbine pump,
31.3 1/s,;, K=30 o

£. Chlorlnator- 5 sets

g. Bulk Meter: 200 mm x 2 pecs, 150 mm X 5 pes
(n Nangalisan Infiltration Gallery System

a. Construction of Infiltration Gallery: _
i) Infiltration Gallery: 1,000 mm x 50 m
ii} Intake Pump Station: Turbine pump, 11.9 /s, H=60 m

b. Installation of Transmission Pipeline: 200 mm x 20,500 m
c. Construction of Ground Reservoir: 160 cu m
d. Chlorinator: 1 set

e. Bulk Meter: 200 mm x 3 pes, 150 mm X 1 pes

- {8) Reinforcement of bDistribution Pipeline { Unit = Meters )

Dia Laoag Pasuquin Bacarra Vintar Paoay Total
200 mm 600 - - - - 600
150 wm 3,500 1,000 2,000 1,000 - 7,500
100 mm 2,500 2,000 2,000 2,000 2,500 11,000

S0 mm -~ - - 2,900 2,300 5,200

(9) valve { Unit = Pieces )

Dia "Laoag Pasuquin  Bacarra Viatar Pacay Total
200 mm 4 - -~ - 11 15
150 mm 14 6 8 4 - 32
100 mm 9 7 7 32
50 mm - - - 10 B 18
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{10) Fire Hydrant { Unit = Pieces )

Lacag - Pasuquin Bacarra Vintar Pacay Total
44 20 27 20 17 128

{11} Sexvice Meter ( Unit = Pieces }

Dia . Lacag . Pasuquin Bacarra Vintar Paocay Total

13 mm 1,746 133 248 578 445 3,200

6;3.2 Phase II
{1) San Mateo Infiltration Gallexry System

a. Construction of Infiltration Gallery:
i. Infiltration'gallery:'l,DOO mm X 80 m
ii. Intaké punp station: Turbine pump, 16.8 1/s, H = 50 m

b. Installation of Transmission Pipeline: 200 mm x 4,500 m
(From the pump station tc a new ground reservoir)

c. Construction of Gréund Reservoir: 490 cu m

d. Construction of Distribution Pump Station: Turbine pump, 21.0 1/s,
H=30mnm

e. Chlorinator: 1 set

f. Bulk Meter: 200 mm x 2 pcs
{2) Bacarra Infiltration Gallery I1 System

a. Construction of Infiltration Gallery:
i. Infiltration gallery: 1,000 mm x 110 m
ii. Intake pump station: Turbine pump, 25,3 1/s, H = 50 m

b. Installation of Transmission Pipeline: 200 mm x 1,500 m
{From the pump station to a new ground reservoir}

C. Cdnstruction of Ground Reservoir: 500 cum
d. Chlorxinator: 1 set

e, Bulk Meter: 200 mm x 2 pes
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(3) vintar Infiltration Gallery System
a. Construction of Ground Reservoir: 130 cu m

{4) Bacarré Infiltration Gallery System

a Constfuctién of Intake Pump Station: Turbine purmp, 7.6 /s, B

. Chlorinator: 1 set

¢. Bulk Meter: 150 mm x 1 pc

(5) Nangalisan Infiltration Gallery System

a, Construction of Infiltration Gallery:

i. Infiltration Gallery: 1,000 mm x 30 m

Ilccos

ii, Intake Pump Station: Turbine pump, 6.4 1/s, H = 35 m

Installation of Transmission Pipeline: 150 mm x 1,000 m

¢. Construction of Elevated Reservoir: 196 cum, LMA.L. + 20 m
above ground level

d. Construction of Ground Reservoir: 90 cu m
e. Chlorinator: 1 set

f. Bulk Meter: 150 mm x 3 pcs

0 m

(6) Reinforcerent and Expansion of Distribution Pipeline { Unit = Meters )

bia I.avag Pasuquin Bacarra Vintar
200 mm - 5,500 1,500 -
150 mm 4,700 1,000 2,000 1,000
10G mm 10,400 5,000 8,500 1,000
75 rmm 9,000 13,700 7,800 3,500
50 mm 33,200 8,100 12,600 4,600

paoay

1,000
2,000
7,000
3,900

Total

7,000
9,700
26,900
41,000
62,400
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{7} Valve ( Unit = Pieces )

(8)

(2)

3-30

Dia Laoag Pasuquin Bacarra  Vintar Paoay
200 mm L 19 6 - -
150 mm 16 q 4
100 mm 35 17 29 4 7
75 T 30 46 26 12 24
50 mm 11l 27 42 16 13
Fire Hydrant ( Unit = Pieces)
Laoag Pasuquin Bacarra Vintar Paoay
101 17 80 14 20
Service Meter ( Unikt = Pieces)
Dia Laoag Pasuguin Bacarra Vintar Paoay
13 mm 5,181 954 1,639 G84 538

Total

31

35°

92
138
209

Total

292

Total

8,9%%
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Fig 3.6.3 Typical Drawing of Infiltration Gallery
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7. Construction, Operation and Maiﬁténance Schedule

7.1 Cconstruction Schedule

The following Fig 2.7.1 shows the construction schedule for the
project. In the chart, all timings of detailed design, tendering,

manufacturing, shipping, construction and installation are indicated.
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Fig 3.7.1 Construction Schedule
(Target year: 1987)
' Year
Work -
oxk Item g2 | '83 | 's4 ] 85 |86 | 87 | ‘a8 | ‘g0

(Appraiséi & Loan Procedure)

Engineering Services

Procurement

- Transmission &
Distrxibution Pipes,
Pumps, Water Meters, etc

Civil Woxk
- pilumot Spring System
- Bacarra 1/G S?stem

- West Riverside I1/G
System

- Vintar I/G System
- Laoag Deep Well System

- Nangalisan I/G System

- Transmisdion &
.Distribution Pipes,
Pumps, Water Meters, etc

Note: DD

= Detailed Design
SV = Supervision of Construction
T =
M = Manufacturing & Shipping
€ = Construction/Installation
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7.2 Operation and Maintenance Schedule

' Ilocos

Personnel of the Water District needed for operation and mainte-

nance is scheduled, as shown in the following table.

Table 3.7.1

Staffing Schedule for Operation/

Maintenance (Phase 1)
Staff Year 1982 1983 1984 1985 1986 1987
General Manager 1 1 1 1 1 1
Administrative
6 .

Staff 6 7 7 .8 8
Technical Staff 11 14 15 16 18 22
Commercial Staff 9 b 11 14 15 16
- Meter readexrs,

bill collectors

and inspectors {5 {5 (6) {8) (8) {2
~ Other employees (4 (4} (5} {c) {7) (71
Total Staff 27 30 34 38 42 47
Humber of Service :
Connections 3,3881{ 3,423} 3,935| 4,663 | 5,412 | 6,366
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8. Materials; Labor Force and Contractor's Ability

8.) Materials
1) Sand ang Gravel

Sand and gravel are 10ca1iy-avai1able for concreté,aqgreqates pipe
bedding, rcad surfacing and othey works.

2) Cement

Cemment is manufactured in large quahtities in the Philippines.
At present, there are 18 operating cement plants in the Philippines;
11 in Luzéh; 2 in the Visayas and 5 in Mindanac. No serious ox special
problem is likely to arise with respect to cement requirements of anj

water supply project in the Philippinés.
3} PReinforcing Steel
There are 27 steel mills in the country fabricating steel xeinfore-
ing bars, Steel manufacturing normally 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
a) Asbestos Cement Pipe
Asbestos Cement Pipe is being manufactured by two manufacturers
with factories in Metropolitan Mahila; Eternit 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 from 80 mm to 600 mm'fot
rated working piessure of 130 psi. Pipes are usvally manufactured
according to ISO R-160 specifications and supplied in 4-meters
lengths. Asbestos pipe conforming the AWWA standard C~400.can be
manufactured by the local plants but at higher cost than ISO pipes.

Locally produced asbestos cement are normally joined with a
coupling of the same composition and strength as the pipe., Joints
are sealed with double "0" rubber rings; though mechanical joints

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

LWUA has accredited four steel piée manufacturers in accordance
with its standards for steel pipes and specials. Steel pipe is
usdally used in distribution and transmission lines aé well as in
plant system and usually available in aifferent commercial sizes.

Pipes can be cement lined according to AWWA standaxd 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 acdéredited 5 local manufacturers of plastic
pipes. Plastic pipe matérials 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, Valves and Hydrants
Ductile cast iron pipe, walves 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
prqblem on the availability of common labor and skills in the construction

work involved in water supply system development or improvement.

8.3 Contractor's Ability

Construction contractors with the competence and resource to under-

fake all or portions of a waterworks project are generally aVailabie in

the province. In areas where local construction contractor's capabilities
and expertise are not available or are deficient in some respacts, several
Metropoli;an Manila-based firms can be utilized for any and almost all of
the work required in the development and/or improvement of a water supply
system. Certain work requires the use of ;pécialized equipment not avail-
able in the 1o¢aiity nor owned by a pa;ticﬁlar construction contractox.

In such cases, these specialized eqﬁipment méy 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 responsibility of. the Water
District under financing, supervision and guidance of LWUA. .Funds
neCessary_fdr the construction are to be financed tﬁféﬁgh LWUA both for
foreign and local currency sources. 'IfUA has prepared all procures -
and manuals needed for construction and coperation of the water Suppiy
system of the water districts, and in addition keeps staff to supervise
and guide works of the districts in the field. In case external techni-
cal resources are reqguired to assist the water districts, local and
foreign consultants are available, and have been widely used for similar

wWOrks.

9.1 Construction Method

Ilocos Norte is well provided with local and international transpor-
tation facilities. A highway, all paved, runs from the Capital to the
project area. A seaport, which is located close to the area, is open to
international and local transportation of goods, And within the project
area, paved roads serve for all local transportation. With regard to

transportation, therefore, the project will have no inconvenience.

Regarding power which will be required for the construction work of
the project, electricity 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 nol encounter any diffi-

culty of power supply.

For civil works construction, contractors, including general contrac-
tors and weil drillers, will be seleqted by local competitive biddinq'
after prequalifiCation'of bidders. Such qualified contractors with ability
and construction equipment are sufficiently available in the country. The
prequalification and tendering will be carried out by the Water District

under the guidance of LWUA.
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To assist the tendering and supervision of cbnstruetiOn, consultants
will be hired, and duriﬁg the periocd of construction, engineers of .
the District will be trained in construction management and super-
vision 6f construction works. Aand also the engineers and operators
concerned of_the Water District will be given knowledge and skill

in operation of the completed facilities.
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9.2 Procurement Methoad

Procurement of materials and equipment will be carried out, in prin-
ciple, on a basis of open intemational competitive bidding. The proce-
dures for the above will be in accordance with the guidelines of the
foreign lending agency which may finance the foféign currency component

of the project cost.

Major steps of the procurement procedvres are as follows:

1) Advertisement of tenders.

2) Bidding.

3} Evaluation of the bids with assistance of consultants.

4) Award of contracts. _

5) Manufacturing and shipping by the suppliers, and acceptance.
6} Installation of equipment by the suppliers orx 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} FElectric equipment.

4} Bulk rmeters and service meters.

5} Chlorinators.

6} Vehicles.
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10. Cost Estimate and Disbursement Schedule

10.1 Cost Esfimate

Table 3.10.1 preéents summary'of the project cost fp?.tﬁé propoééd”program

which is dgtailed in the table of disbursement schedule. The costs are broken

down into foreign and local curréncy components. Cost for engineering and

contingenciés for physical and price escalation 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

Appendix 2.

1) All of costs and prices presénted in the Table are as of July 1981.

2) Unit costs, as far as available, are taken from:the list of costs
prépared by Lﬂﬂh;l/

3) Unit costs hot included in the above list are current prices in the
market. _

4) some of the unit costs of LWUA are modified so as to fit for the préesent
project.

5) Local currency portion for the above inciﬁdes costs for handling, storage
and local transpbrtatiﬂn;

6) Engineering cost is assumed as 10.5 percent of the basic construction
cost for the detaileqd design and 3.5 percent of the basic construction
cost for the construction supervision.

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

8) Foreign currency exchange rate -applied is: usS$1l.00= B7.80.

1/ Aaddendun to Methodology Manual, 1981.



Table 3.10.1

project Cost for Phase I

Note: - Unit = One Thousand Pesos = '000 Pesos
~ Prices as of 1st July 1981 _
- Foreign Exchange Rate: US § 1.00 = Peso 7.80

1locos

US$8.25 M)

' Cost
Work Items - Fofeign tLbcal
Total ) O -
, Currency Currency
Cost ) .

Component .} Component
A. Dilumot Spring System 2,258 1,069 1,189
B. Bacarra I/G System 2,520 . 1,159 1,361
C. West Riverside I/G System 2,388 1,064 1,324
D. Vvintar I/G System 502 252 250
E. Laoaqg bDeep Wells System 5,389 2,882 2,507
F. Nangalisan I/G System 8,950 5,737 3,213
G. Distribution Pipe 4,693 3,145 1,548
H. valve 186 282 104
E. Fire Hydrant 858 566 292
J. Bulk Meter 185 148 37
K. Chlorinator 120 108 12
L. Service Meter 2,080 1,602 478
M. Stored Material 305 238 67
N. Vehicle 1490 70 70
Sub Total

) 30,774 18,322 12,452
Detailed Design Cost { 10.5% ) 3,231 1,939 1,292
Supervision Cost { 3.5 % ) 1,077 646 431
Land Cost 200 - 200
Total 35,282 20,907 14,375
Physical Contingency ( 10°% ) 3,529 2,091 1,438
Total 38,811 22,998 15,813
Price Contingency 25,541 14,603 10,938
Grand Total ( Project Cost ) 64,352 37,601 26,751
(Equivalent {Equivalent | (Equivalent
to to to
US$4.82 M) US$3.43 M)
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10.2 Disbursement-Schedule

In accordance with the projected construct1on schedule as mentioned
in thesug 3. 7 1, the annval disbursement schedule oE the\constructlon
cost of the pro;ect is prepared, and .shown in Table 3.10.2. The abave
schedule also contains detailed cost estimates and thezr breakdowns for

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

_ Sucéesé of the projéct depends largely on how efficiently to operate
the complete water 3upply_systém including the management of water supply
business.’ From this standpoint, the following is recommended with special

emphasis on earliest fulfillmwent.

(1) Organization

The existing organization of Metropolitan Waterworks System is fairly
‘well orgahized and sufficiehtly staffed. However, the performance of the
.organizatioh is not necessarily satisfactory. The main cause for this
is considered that maintenance works, which are generally to be carried
out by a teéhnical division,‘are not well performed, and furfher the
céuse for this is considered to be insufficient, funding for such works.
Theréfore;'it is proposéd to reinforce the present "pianning, Programming,
Construction and Maintenance" division, as shown in Fig 3.11.1 together

with budhetary reinforcement for the works.

(2} Operation

In view of the past experience in operation of the water supply faci-
lities and also taking into consideration the characteristics of the
water supply system, the followings are of primary importance to achieve

most effigient operation of the water supply system,

1) Leak Repair

Reduction of leakage and wastage is the most effective measure to
substantially increase water supply. The Water District should

concentrate its effort on reduction of leakage and wastage.



2)

3}

4)

Ildcos

Full Use of Spring Water

Cheapest water in terms of operatlnq cost is sprlng water.

To 1eallze full use of the sprlng water, the present pro;ect
is to prov1de a regulatlng reserv01r. when with the reserv01r
any surplus of the spr1ng system is found ava11able, such sur-
plus should be dlstrlbuted to the ad]01n1ng served area by
regulating the valve on the connectlon plpellne, which resulté

in reduction of pump operating hours,

Operating Hours of Pumps

Operating hours of all Pumps, of wells and infiltration galleries,

_should be determined based on water reguirement. As the present

project is to pfovide all necesséry bulk meters, the amount of
water requirement can be firmly determined. On the other hahd,
variation of water level in the reservoirs also wiil be obtained.
Operating hours of pumps can be decided based on the above two

factors.

Ermita Infiltration Gallery

If the actual water reguirement is found to be iower fhan pro-
jected, intake at the Ermita gallexy should be reduced as far
as practicable. For the water produced by this gallexy has
very poor water quality, and if chlorination should cease by
any reason, contaminated water may happen to be distributed

to the served area.
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{3) Management

When the present Waterworks System is reformed to a water district,
the management aspects of the water supply will undergo the following:
1) the Dlstrlct susta1n xtself in the flnanclal terms; 2) the burden of
debt serv1ce 1ncreases to a great extent. To cope with this new situa-

tion, the District must strengthen ltself flnancially by meterlng all

connectlons and also revxs1ng the current water rate structure.

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

in force the following:

1) To strengthen the organization.

2) To upgrade the ability of leading staff of the organization
by participatihglin the trainiﬁé courses hald by LWUA.

3) To train all the employces of the organization so as for
eyery-employee to'perform his assignment efficiently and

_satisfactorily.
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12. Financial Feasibility Analysis

As in the case with all forecasts, many assumptlons and estimates
must be made concerning future f1nanc1a1 cond1t10ns. In making these
assumptxons, efforts were made to comply with the methods and rules of
f0331b111ty study belng practlced by the LNUA, but conSLderatlon was
also paid to the practices preva111ng 1n Japan as well as in other -

Asian countrles.

:Many‘of'the assumptions deal with matters that can be controlled
by management, and these aésumptions 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 1 will

require stable long-term borrowing.

In this financial feasibility study, forecasts are constructed on
the assumptlon that 100% of the total capital investment is financed
by governmént loans, Forecasts of loan disbursements and debt service

are presented in Financial Table 23,

These estimates are based on the assumption that the WaferfDistrict
will be able to obtain loan funds through government sources (LWUA),

which represent a blending of funds obtained locally and internationally.

The assuned 1nterest rate is 9. 0 percent per annum and other
assumed terms include a four year perlod (constructxon perlod) of grace

on princxpal payment, and twenty-six year instalment repayments.
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Approximately 60% of the project cost is composed of foréign
currency portions and the rest composed of local currency portions.
In view of the magnitude of foteign.curreﬁcy reqﬁiréments,'fhe
government is recommended to seek loans from foreign.or international
sources such as the Overseas Economic Cooperation Fund, JAPAN (OECF)
_Vthe world Bank and Asian Development Bank; though the eéffect of such
borrowing will net direct the forecasts of the Water Distvict's

financial peéxformance,
12.2 Financial Feasibility

Caréfully constructed financial forecasts based on the above
mentioned assumpticns indicate that the recommended master plan

program will be positively viable in financial terms.
12.3 Wwater Rate

In calcuiating revenue, water rates for domestic users were )
projected less than 5% of the average household income of ‘the Water
District area. Although major increases in water rates will be
required, allocation of additional c¢osts to non—domestic customers
and progressive rate structuring allows the construction of cross-
subsidized rates for basic household requirements.. (See Financial
Table 7) '

One of the salient features of the recommended master plan
_ program is that the revenue unit costs at 1981 constant prices of
production toward the target year periocd, will be significantly lower

than at present.
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13. Econowmic Feasibility Analysis

13,1 Benpefits
. Major benéfits, direct and indirect, of the project aré as folléws:

a. Increase of Served Poﬁulation and Area
Served population.in the target year is estimated at 44,125
which is a gain.of 177% over the pfesent'served population.
And the served area will increase from 1,280 hectares to

2,701 hectares in the target year,

b. Rise of Water Pressure and Elimination of Intexmittent
Suvpiy _
Present insufficient water pressure will be rectified to a
normal level and “dried up" areas and intermittent supply |
will be all eliminated. Tanks and pumps of the plumbing

systen which consumers have provided will be no moxe required.

Cc. Supply of Safe Water _
The'existing water supply facilities are vulnerable to
contamination because the pipelines are sometimes under
negative pressure.. When the project is completed and the
water pressure is raiscd, consumers will be free from such

contamination angd the safety of water will be assured.

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

- énhanced with 24-hour continuous water supply.

a. Eﬁploymént opportunity "
The civil works of the project together with accompanying
connection works on the part of consumers will increase

employment opportunities in the area.
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f£f. Increase in Land Values'
Other than the generation of ewployment the water supply
improvement project will contribute to an increase in the land

valuée of the service area.

g.. Reductién in Fire Damage
The project includesrthe installation of fire hydrants, which
with projected increase in water pressure will result in savings

due to reduced fire damage.

13.2 Internal Economic Rate of Return

An attempt was made to determine the economic viability of the
recommended master plan program through the mechanism of benefit cost
comparison. This mechanism con91dered only quant1f1able benefits. It

is however to be noted that the quant1f1ab1e bengflts are not necessarily

more important than the ungquantifiable cones. A

In this study, guantifiable benefits included (1) benefical value

of water, {2) water quality benefits; and {3) reduction in fire damage.

In addition these three items of quantifiable benefits, " benefits
to the nation * were included as benefits in making benefit-cost comparison.
Mational interest effects for the Ilocos Norte Water Supply System were
estimatéd to be equal to 20 percent of the total of volume,quality and

fire loss reduction benefits.

The calculations of internal economic rates of retvurn have been

subjected to sensitivity analyses using various adjustments as follows:

1} Cost value without conversion
Calculation was made with cost values as used in financial

forecasts.
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2) Cost value with Conversion A

: 31."Foreignﬁcbsts -- raised by use of 1.25 factor

{Scarcity of foreign exchange}

ii. Common labor -- lowered by 0.5 factor (Unemployment
alternative)
"$ii. Residual local cost -- reduced by 0.95 factor

(Removal of hidden taxes)

3) Cost value with Conversion B

i. Foreign cost -- cncenverted
ii. Common labor -- converkted as 2), ii, above
'iii. Residuval local cost -~ ¢onverted as 2), iii, above

4} - Cost value with Conversion C

i. Yoreign cost -- converted as 2), i, above
ii. Common labor -- unc¢onverted
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 Conver§ion: 13 %
2) Based on Cost Value with Conversion A: 12 %
3) Based on Cost Value with Conversion B;: 14 2

4} Based on Cost Value with Conversion C: 11 %
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Ilccos Noxte ~ WATER SUPPLY PROJECT
PORJECT COSTS BY YEAR OF CONSTRUCTION
(R1,000's)
Project Componénts Costs as of 7-1-81 By Construction Year
By Major Elements [ n..) 1983 | 1984 | 1985 19¢6 1987 | 1988
1. vehicles 140 140
2. Chlorinator 120 120
3. sStored Materials 305 305
‘4, Wells & Punps 3,573 1,363 645 1,565
5. Meters 185 185
Distribution AR ‘ ‘
6. system 4,693 2,489 {1,911 293
7. Transmission - T :
system 12,669 1,629 | 9,875 1,169
8. ‘Fire Hydrants - 858 429 37 58
9 Elevated
' Reseérvoir 2,030 2,030
10. Grouhd,Reservoir 3,110 351 826 1,933
11. Valves 386 206 166 14
12, /6 & :
| "7 Rroofing of Ligao 393 393
. Break
13." by, Chamber 232 155 77
14 Service . o
* Connection 2,080 1,841 143 26
15. Engineering 3,231 | 3,231
16, Supervision 1,077 430 324 323
17. Land - 200 1100 100
18 Physical \ _ :

* Contingency 3,529 323 | 1,014 1,444 748
TOTAL, 7-1-81 38,811 | 3,554 | 11,146 | 15,882 | 8,220
ESCALATION FACTORS 1.3225 1.5209 { 1.7034 | 1.%078
ESCALATED COSTS 64,352 4,692 | 16,942 | 27,000 { 15,718
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FINANCIAL TABLE 2
JLOCOS NORTE . WATER SUPPLY PROJECT

" OPERATION AND MAINTENANCE COSTS s I
(P1,000's) |

o ‘,Fixed,'?-i-si_Cpéts 1 Eséélated.COSts _

-Yeér . _;waér - | éhemicals| others Total Factor 1/ | amount
1981 209 76 261 546 | 1.000000 546
1982 209 80 292 ss1 | 1.150000 668
1983 212 92 314 - e18 | x.322500 -] 817
1984 253 | 91 | 32 732 | 1.520875 | - 1,113
1985 _ 309 _ 111' _ 495 915 1.703380 | = 1,559
1986 368 124 625 - 1,117 | 1.907785 2,131
1987 429 133 | 824 1,386 | 2.136710 2,962
1988 429 - 133 824 1,386 | 2.680301. 3,715
1989 . a9 133 824 1,386 | 2.680301 3,715

1990 - 429 133 824 1,386 | 2.94833 4,086
1991 429 | 133 824 1,386 | 3.243164 | 4,495
1992 429 133 824 1,386 | 3.567480 |~ 4,945
1993 429 133 824 1,386 | 3.924228 | 5,430

1994 429 133 | 824 1,386 | 4.316651 5,983 -
1995 429 133 824 1,386 | 4.748316 | 6,581
1996 a0 | 133 824 1,386 | 5.223148 7,239
1997 420 | 133 Ce24 1,386 | 5.745463 7,963
1998 1 - 420 133 _ 8?4 1,386 | 6.320009 8,760

1/ Escalation c@rrently'ls percent per year to 1984 (1981 = 1.00),
12 perxcent per year between 1985 and 1989 and 10 percent pex year
in 1990 and afterwards. 3
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FINANCIAL TABLE 3
1ILOCOS NORTE . WATER SUPPLY PROJECT | |

LOAN DISBURSEMENTS AND DEBT SERVICE
(Pl 000" s)

o ‘Disbursgmenttlf L&éﬁs'0uéstqndiﬁg Iﬁ@erés;|§ayﬁeﬁfs 2ti§¢i§a1 Toﬁ%i
Year Gfanp ' Léan '|Beginﬁ§ng Ending gi;:tg/ 22;::. Paigfnts. g::zice
1981
1982
1983 | | 4,602 ':g;ééé ' 211 - ' 211
1984 ' 16,9421 4,692 31,634_ 762 422 | 1,184
1085 27,000 | 21,634 ds;éjd' 1,215 | 1,946 ' ‘3,161

1986 - 15,718 | 48,634 | 64,352| . 707 | 4,376 s 5,083
1987 | | 64,352 | ea072] 5,786 180 | 5,966
1988 o ' 64,172 63,342_ - 5,756 830 6,586
1949 %. o o 63,342 | 62,474 5,659 { 868 | 5,257
1990 S 62,474 | s0,002| | 5,477 | 2,472 | 7,040
1991 | | e0,002 1 57;53d | 5,255 | 2,472 C7,728
1992 . e | 57,530 55;655 5,033 | 2,472 | 7,505
1993 55,058 | 52,586 ; a,810 | 2,412 | 7,282
1994 | s2,586 | 50,114 ' 4,58 | 2,472 7,058
1995 | i} so,114 | 47,642 4,364 | 2,472 6,836
1996 | o 47,642 1 45,170| 4,142 | 2;472 | 6,614
1997 || s | az,e08| C 3919 | 2,472 | 6,301
1998 o ': | 42;693 40,226 3,607 | 2,472 6,169

1/ From Flnanclal Table 1.

2/ Disbursements assumed to be equally spread during year. Charge
with 50 per cent of annual 1nterest 1n flrst year.

-3/ Pr1n01pa1 payments accordlng [ LWUA year plan,
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FINANCIAL TABLE 4

i/ ﬁéserve
for the
2/ Reserve

3/ Reserve

| ILOCOS NORTE ' yarip SUPPLY PROJECT
CASH REQUIREMENTS PER REVENUE UNIT
{Pp1,000¢s)
e | g | e Rt cont wio movense | 5T
' . ' | i Y /| unit 3/
1981 546 546 546 | ‘1,845 0.30
1982 668 668 668 | 2,081 0.32
1983 211 817 1,028 1,028 | 2,224 0.46
1984 - 1,184 . 1,113 2,297 2,297 2,412 0.95
1985 3,161 | 1,559 4,720 4,720 2,609 1.81
1986 5,083 | 2,131 7,214 7,214 | 3,117 2.31
1587 5,966 | 2,962 8,928 446 | 9,374 | 3,695 2.54
1988 6,586 3,715 10,301 515 | 10,816 3,695 2.93
1989 7,527 3,715 11,242 | 1,124 | 12,366 3,695 3.35
1990 7,949 4,086 12,035 | 1,204 13,239 3,695 3.58
1991 9,728 4,495 12,223 | 1,222 | 13,445 | 3,695 3.64
1992 7,505 | 4,945 12,450 | 1,245 | 13,695 3,695 3.7
1993 .7,282 5,439 12,721 1,272 13,993 3,695 3.79
1994 7,058 | 5,983 13,041‘ 1,304 | 14,345 3,695 3.88
1995 6,836 6,581 13,407 | 1,342 | 14,759 3,695 3,99
1996 6,614 | 7,239 13,853 | 1,385 | 15,238 3,695 4.12
1997 6,391 7.063 | 14,354 | 1,435 | 15,780 | 3,695 4.27
1998 6,169 8,760 | 14,920 1;493 16,422 3,695 4.44

estimate equal to 10 per cént 6f total costs. (5 per cent

first two years}

units from Tables SA, 9B and 9C.

units divided inté costs with reserves,
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FINANCIAL TABLE 7
ILOCOS NORTE WATER SUPPLY PROJECT
ILLUSTRATIVE RATE SCHEDULE

DOMESTIC AND GOVERNMENTAL SERVICE CONNECTIONS',- 1,:/2" P

First 10 n3 Charge for Each Added m3 2/ Charge 3/
Year - ' 1/ ; . per ) )
- 11- 20 : 21—45 over 45 Revenue Unit
1281 20.00 0.96 1.12 1.36 0.80
1982 - | 20.00 . 0.96 1.2 1.36 0.80
1983 30.00 1.44 _1.68 2.04 1.20
1984 47.50 2.28 ' 2.66 3.23 1.90
1985 52.50 2.52 2.74 . 3.57 2.10
1986 60.00 2.88 3.36 4.08 2.40
1987 62.50 3.00 "3.50 4.25 2.50
1988 70.00 3.36 3.92 4.76 2.80
1989 77.50 3.72 a.38 5.27 3.10
1990  86.25 . ' 4.14’ 4.83 5.87 3.45
1991 95.00 4.56 5,32 6.46 | 3.80
1292 104.50 5.02 5.85 7.11° 4.18
1993 115.00 5.52 6.44 - 7.82 4}60
Note: 1/ To obtain charge per m3 for the first 10 m3 013331fled by

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

Domest;c : 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
' i 1/2" :

- TO obtaln charge for each’ added m3, multiply R.U. charges

shown in 3/ by the following block factors.

pomestic : 1.2 for 11-20 m3- 1.4 for 21-45 m3 1.7 for over
45 m3

Commercial: 2.4 for 21-45 m3; 2 8 for 45-100 m3; 2.4 for over
100 m3



‘Ilocos

+Zep xod vatdes xod SINRTT /T

3-73

e ve ¥$0'T 821 §TL’ vy G _ 99z’ 9 6T
ZiT'e ve 7507 ¢ 82T | STT'¥Y 6°9 99¢9 Z66T
ZIT'e ve ¥S0'C 82T STT'vv 69 . 99€‘9 1661
EAat-NEE ¥E ¥s0‘T - 82T STT'¥v 69 - 99€‘9 1 oser
144> B 4> vs0’T 8ZT AT 6°9 S 99E°9 ._mmmﬁ
ZIT‘e - %E ¥50°2 87T STT' %% 6°9 99£‘9 - 8867
ZIt's ve 5012 -t A | sz vy 69" 998’3 . L86T
wmn.m _ . LE £vL’T - zTT 002’ 6¢ a . 617's °986T
8y oY Ls¥'T | 9Tt | ess've | vl . £99°% 5967
yIE‘s ov 88c°'T CPIT 002’ TE .m.h R 240 4 pe6T
8T’e - 0% A EARY AN 00L°8Z LtL ETL’e 86T
180°7 . | . €y | 9811 PIT | 000782 8L 1 ses’E Py
868't | - s¥ RN AN 000°4Z 6L 99T’¢ - T86T
. paonpoxd ..pvumqb % PAXBATTEQ /T podr porzss | sotazog 103 SUOTIOSUUCD

; - . B0 | suosxeg Xsoumy 8ITAIDS FEIA

(W 00071) A1ddng xogey Tenuuy Atreq Toqumy - oAy AR

| MEIVNM CINAO0NE aNY CTNAATTAC NI QN
SNOTIOENNOD EDIAYES ‘NOIIVINJOE NI HIMONO
IDE0ONE XTAANS WILYM ZIE0R SO00TT

8 FTTYI TYIONUNISI




FINANCIAL TABLE 9A
1LOCOS NORTE

CALCULATION OF REVENUE UNITS

aA) AVERAGE NbMBER OF CONCESSIONAIRES

WATER SUPPLY PROJECT

Ilocos

7 Residential and Government Comm¢r¢ia1;an6 Industrial
Year: Iasgn [ az2v]3zan T 2 [s-rora| w20 [azan [ 10 [1 172 s-rotar Total
1981 | 876 | 2,005 26 3 [ 2,000 2 | 22 | a2 1 246 | 3,166
1982 | 940 | 2,161 28] 3 | 3,132 | 218 | 23 | 13 2 256 | 3,388
1983 | 950 2,081 28| 3 | 3,162 | 223 | 23 13 2 261 | 3,423
1984 |4 097 ] 2,525| 33 4 | 3,659 ] 235 | 25 14 2 276 | 3,935
1985 |1,299 [ 2,986 39 4 4,328 | 286 | 30 17 2 335 4,663
1986  |1,484 | 3,415] 45 s | 4,000 | a01 | 42 24 3 470 | 5,419
1987 |1,724 | 3,968| 52 6 | 5,750 | 526 | 55 31 4 616 { 6,366
1988
.1989
1990
1991
1992
1993
B) SERVICE REVENUE UNITS PER CUBIC METER
' Residential and Government Commercial and Industrial -
Year : - —— : ; Total
1.00 | 2,50 4.0 | 8.0 |s-totar| 5.0 | 8.0 |16.0 | 40.0 | s-Total
1981 876 | 5,038 | 104 24| 6,042[1,055 | 176 192 40 | . 1,463} 7,505
1982 940 | 5,403| 112 ‘24| 6,479]1,090 | 184 | 208 go| 1,s62| 8,041
1983 950 | 5,453 112 24| 6,539}1,115 | 188 | 208 go | 1,587 8,126
1984 |1,097 | 6,313| 132 .32 7,574]1,175 | 200. | 224 80 1,679] 9,253
1985 1,299 |7,458| 156 32| 8,945|1,430 | 240 | 272 80 | 2,022{10,967
1986 |1,484 | 8,538] 180 40| 10,242|2,005 | 336 | 384 ] 120| -2,845|13,087
1987 11,724 | 9,920] 208 48| 11,900|2,630 | 440 | 496 | 160| 3,726]15,626
1988 _
1989
1990
1991
1992
1993
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ECONOMIC TABLE 1 1

__1LOCOS NORTE " WATER SUPPLY PROJECT

SUMMARY OF PROJECT COST :

Costs as of July 1, 1981 in 1,000 Pesos
Components T‘::,t-éll iﬁii;gzy' Eﬁiiincy
Cost Portion Portion
1. vehicles 140 70 70
2.  Chlorinator 120 108 12
3. Stored Materials 305 238 67
4. yells & Punps 3,573 2,232 1,341
5. Meters 1385 148 37
6. Distribution System 4,693 3,145 1,54_8
7. Transmission System 12,669 8,489 4,180
8. Fire Hydrants . 858 566 292
9. Elevated ﬁeservoir 2,030 507 1,523
16. Ground Reservoir _ 3',110 779 - 2,331
11, valves 386 282 104
12, I/G & Roofing of Li.géo 393 98 .29'5.
13. Bpreak pr. Chamber 232 58 174
14. gervice Connection 2,080 1,602 478
15.  Engineering 3,231 1,939 1,292
16. gupervision 1,077 646 431
17. Land 200 - - 200

Source: ;-‘rom.(:ost Esfimates
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Ilocos

| ECONOMIC Tﬁpiﬁ'q-o !
110COS NORTE. . WATER SUPPLY PROJECT
ECONOMIC COSTS DISTRIBUTED TO YEARS
. P x 1,000
Value without CONVERSION
Components Total | 1983 | 1984 | 1985 | 1986 | 1987 | 1988
1. Vehicles 140 140
2, Chidrinatdr 120 120
3. Stored'Materials 305 305
4. wells and Pump 3,573 1,363 645 | 1,565
5. Meters - ass 185
. Distribution System 4,693 2,489 | 1,911 293
7. Transmission System 12,669 1,625 | 9,875 | 1,169
8. Fire Hydrants 858 429 171 58
9. Elevated Reservoir 2,030 2,030
10. Ground Reservoir 3,110 351 826 | 1,933
11. Valves 386 206 166 14
12. I/G & Roofing of Ligag 393 393
13. preak Ppr. cﬁambe: 232 155 77
14, Service Connection 2,080, _1,343‘ 143 95
15. Engineering 3,231 | 3,231
16. supervision 1,077 430 | 324 | 323
17. Land - 200 100 100
18.
Total 35,282 | 3,231 |10,132 |14,438 | 7,481

3-83




Ilocos

ECONOMIC TABLE 4-A

I1LOCOS NORTE . WATER SUPPLY PROJECT
ECONOMIC COSTS -DISTRIBUTED TO YEARS
B x 1,000

Value with CONVERSION A

Components | Total 1983 1984 1985 | 1986 | 1987 1988
1. Vehicles 155 : 155
2+ Chlorinator 146 1 146
3. Stored Maﬁérial 362 362
4.vWells and Pumps 3,763 1,436 679| 1,648
5. Meters 218 218
6. Distribution System 5,124 {2,118 | 2,086 320
7.Transmission System | 14,112 1,810 | 11,000 1,302
8. Fire Hydrants | 933 4617 403 63
9-Ele§é.ted Reservoir 1,635 ] _ 11,635
10. Ground Reservoir 2,507 283 666 | 1,558 .
11.Vvalves ) 433 231 186 16
12.1/G & Roofing of Ligao 337 337
13'$reak Pr. Chamber 183 126 62
14.5crvice Connection - [° 2,414 2,137 166 p 111
15.Engineering 3,651 | 3,651
16.Supervision 1,217 . 486 366 365
17.5Land - b 190 95 95
18. ”

Total 37,385 | 3,651 [11,007 | 15,709 |7,018 _
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Ilocos

3-85

S I
ECONOMIC TABLE 4-B
ILOCOS NORTE  WATER SUPPLY PROJECT
ECONOMIC COSTS DISTRIBUTED TO YEARS
B % 1,000
Value with CONVERSION B
Components Total | 1983 | 1984 | 1985 | 1986 | 1987 | 1088
1 Vehicies 137 137
2+ chlorinator: nme § - 119
3. Stored Materials 302 302
4. Wells and Pumps 3,205 11,2235 s18 |1,404
5. Meters 181 ' 181
6.. pistribution System |. 4,338 | 2,301 | 1,766 271
.7. Transmission System | 11,990 o fr.538 |9,346 [1,106
g. Fire Hydrants 791 | 396 342 53
9. plevated Reservoir 1,508 1,508
10. Ground Reservoir 2,312 _ 261 | 614 |1,437
11. Valves 362 | - 193 | 156 13
12. 71/G & Roofing of Ligap 312 312
113 Breax pr. chamber 173 | 116 57
14. service Connection 2,013 1,782 | 138 93
15. Engineering - 3,166 | 3,168
16. Supeéervision: . 1,055 421 317 317
17. yand - 190 95 95
18,
Total 32,154 | 3,166 | 9,377 13,409 |6,202




I1locos

I
ECONdh;C.TApLE 4-¢
1LOCOS NORTE  WIATER SUPPLY PROJECT
ECONOMIC COSTS DISTRIBYTED TO YEARS
. R x 1,000 :
‘Value with CONVE&SION?C
Components Total 1983 1984 1985 | 1986 | 1987 1988
1. .Vehicles 158  i5B

2.  Chlorinator ' 147 14?

"3. gtored Matevials ,1 365 | ' 365 |
4- wells and Pumps 4,131 | 1,576 | .?46 1,809
5. Meters ' 222 ' 222
6. Dpistribution System | 5,479 2}905 2,231 342
-7. Transmission Systém. _14,?91 1,897 11,529 1,365
8. Fire Hydrants. 1,000 500 432 68
9. Elevated Rescrvoir 2,157 - ‘ R - 2,157

10. Ground Reservoir 3,305 - - 373 878 } ‘2,054
11. valves - | a57 | - 244 | 196 17

12. 3/6 & Roofing.of Ligago 418 418

13.  greak Pr. Chamber 247 165 82

4. sexvice Connection | 2,481 | o206 | 1] ma

15. Engineering | 3,716 | 3,716 '

16. supervision 1,239 ' 495 373 371
17. Land - 200 100 100
18.

Total | 40513 3,716 | 11,762 16,738 3,297.
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Ilocos

. -ECONOMIC TABLE 5

'ILOCOS NORTE WATER SUPPLY PROJECT
OPERATION AND MAINTENANCE EXPENSES
Costs as of July 1, 1981 in 1,000 Pesos

Year Power Cﬁemicéls others ‘Total Net Costs
1981 . 209 76 261 546
182 | 209 80 292 581
1983 212 92 314 618 " 37
1984 253 97 382 732 151
1985 309 113 495 915 334
i986 368 124 625 1,117 536
1987 429 133 824 1,386 805
1988 a9 | 133 824 1,386 805
1989 -429' 133 824 1,386 805
19?0 429 133 824 1,386 805
11991 429 133 824 1,386 805
| 1992 429 133 824 1,386 805
1993 429 133 824 1,386 805

Base Year = 1983




Ilocos

ECONOMIC TABLE 6-0
- _ILOCOS NORIE WATER SUPPLY PROJECT.
LIFE EXPECTANCY AND REPLACEMENT SCHEDULES
2 x 1,000
Value without CONVERSION
Life Expectancy of Components
Components — P
7 Years 15 Years 50 Years | Infinite Total
1, Vehicles 140 140
2. Chlqrinator 120 120
3. Stored Material 305 305
4. Wells and Pumps 3,573 3,573
5. Meters 185 - _ 185
6. pistribution 4,693 4,693
7. pransmission 12,669 12,669
8. pFire Hydrants 858 858
94 Reservoir 5,140 5,140
10. valves 386 - 386
11, 1/6 & Roofing Ligao, 625 625
12. Se¥vice Connection 2,080 2,080
13. pand 200 200
7 Year Items Years of Installation . Years of Replacenment
1. vehicles 1984 1991|1998 |2005 | 2012
2. Chlorinator 1984 1991 |1998 | 2005 | 2012
3. Stored Material 1984 1991 |1998 | 2005 | 2012
15 Year Items Years of Installation Years of Replacement
1. wells and Pumps  |1984 | 1985 11986 11999 [2000 | 2001
2. Meters ' 1984 1999
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Iloces

I
ECONOMIC TABLE 6-A
| 110C0S NORTE:  WATER SUPPLY PROJECT.
LIFE EXPECTANCY AND REPLACEMENT SCHEDULES
B x 1,000 o
Value with CONVERSION A
components DLife ?xpectancy'df COmpoﬁeété _

o ' 7 Yeaxs 15 Years | 50 Years | Infinite | Total
l;-Vehiciés 155 " 155
2. Chioriﬁators 146 146
3. Stored Materials 363 | 362
4. walls and Pumps 3,763 3,763
- Heters 218 _ 218
6. Distribution 5,124 5,124
7. pransmission’ 14,112 14,112
8. Fire Hydrants 933 1933
9. Reservoir d¢142 4,142

10 yaives _ 433 433
11. %/G'&.géofing‘of'Liga 525 ‘525
12, service Connection 2,414 2,414
e ] N e T e

7 Yéar iltems

Years of Installation

. Years of Replacement

L. vehieles 1984° 1991 [too8 {2005 |2012
2. cChlorinators 1984 1991 11998 [2005 |2012
3. sStored Materials  [1984 1991 f1998 |2005 {2012

15 Year Items

_Years of Installatioén

. Years of Replacement

1. Wells and Panps

11984

1985 | 1986

1999

2000

2001

2,

Meters

1984

1999
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Ilocos

I
ECONOMIC TABLE 6-B
___ILOCOS NORTE ° WATER SUPPLY PROJECT
LIFE EXPECTANCY AND REPLACEMENT SCHEDULES
B x 1,000
Value with CONVERSICN B.
: Life Expéctancy of Components
Components ~— ' - R
7 Years 15 Years 50 Years | Infinite Total
1., Vehicles 137 137
2. chlorinator 119 119
3. Stored Materials 302 302
4. Wells and Pumps 3,205 3,205
5. Meters 181 181
6. pistribution 4,338 4,338
7. fransmission : 11,990 11,990
8. Pire Hydrants ' 791 791
9- Reservoir 3,820 3,820
10. Va]_VQSI - 362 - ’ 362
1/6 & Roofing of - . :
n. Y “Ligao, B.P.C. : . 485 485
12. gervice Connection . - 2,013 2,013
| 13. Land : : - 190 190
7 Year Items Years of Installation " Years of Replacement;
1. vehicles 1984 ' 1991|1998 | 2005 | 2012
2. Chlorinator | 1984 ' 1991|1998 | 2005 | 2012
3. Stored Materials 1984 . 1991|1998 | 2005 | 2012
15 Year Items - Years of Installation . Years of Replacemgﬁt
1. wWells and Pumps 1984 | 1985|1986 { 1999 {2000 {2001
2, Meters 1984 1999
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Ilocos

ILOCOS NORTE

ECONOMIC TABLE 6-C

WATER SUPPLY PROJECY -

LIFE EXPECTANCY AND REPLACEMENT SCHEDULES

B x 1,000

Value with CONVERSION C

Components

Life Expectancy of Components

Meters

7 Years 1S Yeéars '50 Years | Infinite Total

1. vehicles 158 3 158
z, Chlorinators 147 147
3. Stored Materials 365. 365 -
4. Wells and Pumps 4,131 4,131
5. Meters : 222 | 222
6. pistribution 5,479 o 5,479
7. pransmission 14,791 | 14,791
8. Fire Hydrants 1,000 ' 1,000
2. Reservoir 5,462 5,462
10. valves 457 ; 457
11. I/G & Roo.fing-l:.i?ac;), 665 : . 665
12. gervice Connection ' .5,481 . : 2,481
3, Land - 200 200

7 Year Items Years of Installation Years of Replacemént
1. VehiCIGS: 1984 1991 | 1998 | 2005|2012
2. Chlorinator 1984 1991 | 1998 | 2005 |2012
3. Stored Materials 1984 1991 | 1998 | 2005|2012

15 Year Items . Years of Installation Years of Reﬁlacem_ent
1. Wells and Pumps 1984 [1985 |1986 “1999] 2000 ] 2001 [
2. 1984 1999

3=l




1LOCOS NORTE

" ECONOMIC TABLE 7-0
WATER SUPPLY PROJECTH

B x 1,000

" Value without CONVERSION

CALCULATION OF SALVAGE VALUES -

Ilogos

c - Base Year Percentage of g:i:ayeagase
cmponents Value Base Year Value ge
: ' . Year Values
Infinite Life,
Yéar Purchased
" 1984 100 75% 75
1985 100 75% 75
S0 Year Life,
Year Constructed
= 1984 7,489 42% 3,145
1985 13,369 443 5,882
3 1986 5,593 463 2,573
15 Year Life,
Year of Replacement _
1 1999 1,548 73 108
2 - 2000 645 13% 84
3 2001 1,565 20% 313
7 Year Lifé, ?ears of
Final Replacement
1 - 2012 565 '86% 486
Total 30,974 12,741




Ilocos

ECONOMIC TABLE 7-A

ILOCOS NORTE WwATER SUPPLY PROJECT
CALCULATION OF SALVAGE VALUES
B x 1,000 '

Value with CONVERSION A

. ' 31st Year
Components Base_Year Pexcentage of Salvage Base
_ value . Base Year Value
. | Year values
Infinite Life,
Year Purchased
- 1984 95 S 15% - : 71
1985 _ ‘ 95 . 75% 71
S0 ?ear Life,
Year Constructed &
1 1984 e 8,109 42% 3,406
2 1985 14,569 44% 6,410
3 1986 5,005 46% 2,302
- 15 Year Life,
Year of Replacement . _ . .
1 1899 1,654 . 7% 1i6
2 2000 679 13% : a8
3 2601 _ 1,648 ’ 20% 330
7 Year Life, Years of
Final Replacement
1 2012 ' 663 863 570
Total 32,517 13,364
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Ilocos

_ ECONOMIC TABLE 7-B
ILOCOS NORYTE WATER SUPPLY PROJECT

“TCALCULATION OF SALVAGE VALUES

Value with CONVERSION B

B x 1,000

c N Base Year Percentage of g;i:axza;ase
omponen S_ © Valueé Base Year Value 9
. Year Values

Infinite Life,

Year Purchased .

1984 ' 95 75% 71
1985 a5 5% 73

S0 Year Life,

Year Constructed -
1 J1984 6,852 42% 2,898
2 1985 12,419 443 5,464
3 1986 4,481 46% 2,06%

15 Year Life,

Year of Replacement .

1 1999 1,404 7% 9B
2 2000 578 133 75
3 2001 1,404  20% 281

7 Year Life, Years of
Final Replacement

1 2005 558 86% 480

Total 27,933 11,499
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Ilocos

ECONOMIC TABLE 7-C
ILOOOS NORTE - WATER SUPPLY PROJECT

CAICULATION OF SALVAGE VALUES |
R x 1,000

Value with CONVERSION C

o _ . o 31st Year
CompoRents Base Year Percentage of Salvage Base
P ’ Value Base Year Value g
- i} Year Values .
Infinite Life, '
Year Puxchased
1984 100 75% 75
1985 100 5% 75
50 Year Life,
Year Constructed
1. 1984 8,699 42% 3,654
2 1985 15,519 44% 6,828
3 1986 6,117 46% 2,814
15 Year Life,
Year of Replacement
1 1999 ' 1,798 7% 126
2 2000 746 13% 97
2001 1,809 20% 362
7 Year Life, Years of
Final Replacement
1 2005 670 86% 576
Total 35,558 14,607
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¥locos

1
ECONOMIC TABLE 8-0
ILOCOS NORTE  ©  WATER SUPPLY PROJECT
SUMMARY OF ALL PROJECT COSTS
Costs as of July 1, 1981 in 1,000 Pesos
Value without CONVERSION
Yéar gzzzlgiies Net O & M gzﬁiagggts Total Salvage Net Cost
1982 _ :
1983 3,231 37 3,268
1984 1G,132 151 10,283
1985 14,438 334 14,172
1286 7,481 536 8,017
1987 805 805
| 1988 805 805
1289 805 805
1990 805 805
1991 805 565 1,370
1992 805 805
1993 805 805
1994 805 805 B
1995 805 805
1996 805 805
1997 205 805
1998 805 565 1,370
1999 805 1,548 2,353
2000 805 - 645 1,450
2001 805 1,565 2,370
2002 805 805
2003 805 805
2004 805 805
" 2005 805 565 1,370
2006 805 805
- 2007 805 805
2008 805 805
2009 805 805 T
20106 805 805
2011 805 805
2012 805 565 1,370
Total 35,282 21,988 6,018 63,288 (12,741) 50,547




Ilocos.

ECONCMIC TABLE 8-A : !
ILOCOS NORTE ~ WATER SUPPLY PROJECT
SUMMARY OF ALL PROJECT COSTS
Costs as of July 1, 198) in 1,000 Pesos
Value with CONVERSION A
Year gzzzlgiies Nebt O & M i:ﬁiag§;¥s _?otal Salvage Net Cost
1982 o
1983 3,651 37 3,688
1984 11,007 151 11,158
1985 15,709 334 16,043
1986 - 7,018 536 7,554
1987 805 805
1988 805 805
1989 805 805
1990 805 805
1991 805 663 1,468
1992 805 805
1993 805 805
1994 805 805
1995 805 805
1996 805 805
1997 805 805
1998 805 663 1,468
1999 805 1,654 2,459
2000 805 679 1,484
2001 805 1,648 2,453
2002 805 805
2003 805 805
2004 805 805
" 2005 805 663 1,468
2006 805 805
2007 | 805 805
2008 805 805
2009 805 805
2010 805 805
2011 805 805
2012 805 663 1,468 _
- Potal " 37,385 21,988 6,633 66,006 (13,364) 52,642
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Ilocos

ECONOMIC TABLE 8-B. !
ILOCOS NORTE  WATER SUPPLY PROJECT
SUMMARY OF ALL PROJECT COSTS.
Costs as of July 1, 1981 in 1,000 Pesos
Value with CONVERSION B
Year ﬁZi;liiieé Net O & M ﬁﬁﬁiaﬁigts Total SélyaQe Net Cost
1982 ' _ | ,
1983 3,166 .37 _ 3,203
1084 |, 9,377 151 : 9,528
1985 13,409 334 ' 13,743
1986 6,202 536 6,738
1987 ' 8OS o 805
1988 805 © 805
1989 805 _ 805
1990 805 ‘ ' BOS
1991 805 558 1,363
11992 805 805
1993 405 805
1924 805 : gos |
1995 805 - _ 805
1996 805 805
1997 805 805
1998 805 558 1,363
1999 805 1,404 2,209
2000 805 578 1,383
2001 805 - | . 1,404 | 2,209
2002 805 805
2003 805 - 805
2004 805 805
" 2005 805 558 1,363
2006 805 805
2007 805 805
2008 805 - 805
2009 805 805
2010 805 805
2011 805 o 805
2012 805 558 1,363
Total 32,154 | 21,988 5,618 59,760 (11,499) | 48,261
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Ilocos

I
ECONOMIC TABLE 8-C
ILOCOS NORTE . WATER SUPPLY PROJECT
SUMMARY OF ALL PROJECT COSTS.
Costs as of July 1, 1981 in 1,000 Pesos
Value with CONVERSION C

.Year gzzzlﬁiiés N?t O &M 22§iag§;£é Total Salvage.' Net Cost
1982 ' _ _
1983 3,76 { - 37 . 3,753
1984 11,762 | © 151 ' 11,913
1985 16,738 334 17,072
1986 8,297 536 8,833
1987 805 B 805
1988 805 “ 805
1989 £05 ' ' . 805
1990 805 B 805
1991 805. 670 1,475
1992 " 805 805
1993 805 : 805
1994 805 ' 805
1995 805 ' 805
1996 B80S ' 805
1997 805 _ 805
1998 805 670 | 1,475
1999 805 1,941 . 2,746
2000 805 - 746 1,551
2001 805 1,809 2,614
2002 805 805
2003 805 : 805
2004 805 3 805

' 2005 805 - . 670 1,475
2006 805 805
2007 805 805
2008 805 805
2009 805 805
2010 805 . 805
2011 805 ‘ 805
2012 805 670 1,475
Total 40,513 21,988 ° - 7,176 - 69,677 {14,607) 55,070
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Ilocos

ECONOMIC TABLE 9 11
ILOCOS NORTE WwATER SUPPLY PROJECT |
" BENEFXITS AT 1981 PRICES '
(8 x 1,000)
Year Volume Qualitative iigﬁci?i: Total _?23232:%
! ‘ Adjustment
1982 L
1983 _
1984 411 472 111 994 1,193
1985 666 945 147 1,758 2,110
1986 1,724 1,417 184 3,225 3,870
1987 2,875 1,417 23 4,523 5,428
1988 2,875 1,417 231° 4,523 5,428
1989 2,875 v,41% 231 4,523 5,428
1990 2,875 1,417 231 4,523 5,428
1991 2,875 1,417 231 4,523 5,428
1992 2,875 1,417 231 4,523 5,428
1993 2,875 1,417 231 4,523 5,428
1994 2,875 1,417 231 4,523 5,428
1995 2,875 1,417 1231 4,523 5,428
1996 2,875 1,417 231 4,523 5,428
1997 2,875 1,417 231 - 4,523 5,428
1998 2,875 1,417 231 4,523 5,428 -
1999 2,875 1,417 331 4,523 5,428
2000 2,875 1,417 231, 4,523 5,428
2001 2,875 1,417 231 4,523 5,428
2002 2,875 1,417 231 4,523 5,428
2003 2,875 1,417 231 4,523 5,428
2004 2,875 1,417 231 4,523 5,428
2005 2,875 1,417 231 4,523 5,428
2006 2,875 1,417 231 4,523 5,428
2007 2,875 1,417 231 4,523 5,428
2008 2,875 1,417 231 4,523 5,428
2009 2,875 1,417 231 4,523 5,428
2010 2,875 1,417 231 4,523 5,428
2011 2,875 1,417 231 4,523 5,428
2012 2,875 1,417 231 4,523 5,428
Total 77,551 39,676 6,448 123,575 | . 148,301
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Ilocos

ILOCOS NORTE

ECONOMIC TABIE 10-0

WATER SUPPLY PROJECT

INFERNAL RATE OF RETURN COMPUTATION

- Cost Value without CONVERSION

Year 33§i1 §Z§:;it Net Benefit szegz::fit
1982 T | |
1983 3,268 - -3,268 -3,268
1984 10,283 1,193 -9,090 -8,079
1985 14,772 - 2;110 ~12,662 - -10,002
1996 8,017 3,870 -4,147 -2,912.
1987 805 5,428 4,623 2,885
1988 805 5,428 4,623 2,564
1989 805 5,428 4,623 2,279
1990 805 5,428 4,623 2,025
1991 1,370 5,428 4,058 1,580
1592 805 5,428 4,623 1,600
1993 805 5,428 4,623 1,422
1994 805 5,428 4,623 1,264
1995 805 5,428 4,623 1,123
199% 805 5,428 4,623 998
1997 805 5,428 " 4,623 887
1998 1,370 5,428 .4,058 692
1999 2,353 . 5,428 3,075 466
2000 1,450 5,428 3,978 536
200} . 2,370 5,428 3,058 366
12002 805 5,428 - 4,623 492
2003 805 . 5,428 4,623 437
' 2004 805 5,428 4,623 389
2005 1,370 5,428 4,058 303
2006 805 - 5,428 4,623 307
- 2007 805 5,428 - 4,623 273
2008 805 5,428 4,623 243 -
2009 805 5,428 4,623 216
2010 805 5,428 4,623 192
2011 805 5,428 4,623 170
2012 1,370 5,428 16,799+ 550+
salvage(-)|" 12,741 | |
Total 50,547 148,301 97,754 -2

Rate of Return =

0.13
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ILOCOOS NORTE

ECONOMIC TABLE 10-3 -

WATER SUPPLY PROJECT

INTERNAYL, BATE OF RETURM COMPUTATION

- Cost Value wit'h

CONVERSION A

Ilocos

T
1982 B
1983 3,688 - -3,688 ~3,688
1984 - 11,158 1,193 -9,965 ' -8,920
1985 16,043 2,110 13,933 11,186
1986 . 7,554 3,870 -3,684 ~2,650.
1987 805 5,428 4,623 2,980
1988 805. 5,428 4,623 2,670
1989 805 5,428 4,623 2,392
1990 805 5,428 4,623 2,144
1991 1,468 5,428 3,960 1,645
1992 805 5,428 4,623 1,721
1993 805 5,428 4,623 1,542
1994 805 5,428 4,623 1,382
1995 805 5,428 4,623 1,238
1996 8a5 5,428 4,623 © 1,109
1997 805 5,428 4,623 994
1993 1,468 5,428 3,960 763
1999 2,459 5,428 3,969 513
2000 1,484 5,428 3,944 610
2001 . 2,453 5,428 2,975 412
2002 805 5,428 4,623 574
2003 805 5,428 4,623 514
2004 805 5,428 4,623 461
[ 200 1,468 5,428 3,960 354
2006 805 5,428 4,623 370
2007 805 5,428 4,623 332
2008 805 5,428 4,623 297
2009 805 5,428 4,623 266
2010 805 5,428 4,623 239
2011 gos | 5,428 4,623 214
2012 1,468 5,428 17,324% 710+
Salvage (-) 13,364 3 '
Total 52,642 148,301 ' 95,659 1
% Values include saivage. " Rate of Return = 0.12
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Ilocos

ILOCOS NORTE

ECONOMIC TABLE 10-B-

WATER SUPPLY PROJECT

TINTERNAL RATE OF RETURN COMPUTATION

~Cost Value with

CONVERSION B

Year Total fotal Net Benefit ,;’;,?;E{f- |
1982 T _ | |
1983 3,203 - -3,203 -3,203
1984 . 9,528 1,193 ©-8,335 —7;322

1985 13,743 2,110 -11,633 -8,978
1986 6,738 3,870 -2,868 ~1,944.
1987 - 805 5,428 4,623 2,753
1988 80S. 5,428 4,623 2,419
1989 . 805 5,428 4,623 2,125
1990 805 5,428 4,623 1,867
1991 1,363 5,428 4,065 1,442
1992 805 - 5,428 4,623 1,441
1993 805 5,428 4,623 1,266
1994 805- 5,428 4,623 1,112
1995 805 5,428 4,623 X
1996 805 5,428 4,623 . 858
| 1997 805 5,428 T 4,623 754
1998 1,363 5,428 . 4,065 582
1999 2,209 5,428 3,219 . 465
2000 1,383 5,428 - 4,045 447
2001 . 2,209 5,428 3,219 313
2002 805 5,428 4,623 394
2003 805 5,428 4,623 . 346
2004 805 5,428 4,623 304
2005 1,363 5,428 4,065 235
2006 805 5,428 4,623 235
2007 805 . 5,428 4,623 - 206
2008 805 5,428 4,623 181
2009 805 5,428 4,623 159
2010 805 5,428 . 4,623 140
2011 805 5,428 4,623 123
2012 1,363 5,428 15,564% 363%
Sélvage(—) 11'499 L | N L . | .
~ Total 48,261 148,301 100,040 0
* Yalues include salvage, Rate of Return = 0,14
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ILOCOS NORTE

ECONOMIC TABIE 10-C
WATER SUPPLY PROJECT

INTERNAL RATE OF RETURN COMPUTATION

Cost Yalue with . CONVERSION ¢

Ylocos®

Year zz::l §2ﬁ2§it Net Benefit g:ﬁ?ﬁﬂf
[ T1082 _
1983 3,753 - -3,753 ~3,753
1984 11,913 1,193 ~10,720 -9,694
1985 17,072 2,110 ~14,962 ~12,235
1986 8,833 3,870 -4,963 3,670
1987 805 5,428 4,623 3,091
1988 805, 5,428 4,623 2,796
1983 805 5,428 4,623 2,528
1990 805 5,428 4,623 2,286
1991 1,475 5,428 3,953 1,768
1992 805 5,428 4,623 1,869
1993 805 5,428 4,623 1,690
1994 805 5,428 4,623 1,529
1995 805 5,428 4,623 1,382
1996 805 5,428 4,623 1,250
1997 805 5,428 4,623 1,130 N
1998 1,475 5,428 3,953 874
1999 2,746 5,428 2,682 536
2000 1,551 5,428 3,877 701 |
2001 . 2,614 5,428 2,814 460
2002 805 5,428 4,623 684
2003 805 5,428 4,623 618
2004 805 5,428 4,623 559
2005 1,475 5,428 3,953 432
2006 805 - 5,428 4,623 . 457
2007 805 5,428 4,623 413
2008 805 5,428 4,623 374
2009 805 5,428 4,623 338
2010 805 5,428 4,623 306,
2011 805 5,428 4,623 276
2012 1,475 5,428 | 18,560% 1,003*
Salvage (-) 14,607
Tota¥ 55,070 148,301 93,231 -2
* yatues include salvage. Rate of Return = 0.11

3-104



	PART THREE: FEASIBILITY STUDY
	6. Design Criteria, Alternative Plans and Preliminary Design
	7. Construction, Operation and Maintenance Schedule
	8. Materials, Labor Force and Contructor's Ability
	9. Construction and Procurement Methods
	10. Cost Estimate and Disbursement Schedule
	11. Organization, Operations and Management Plan
	12. Financial Feasibility Analysis
	13. Economic Feasibility Analysis


