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10.6.4

L

Accounted-for Water

The accountefi—for water is for the month of August 1994 is equal to 5,522 m®.

The accounted—for water represents 75.75% of the total monthly production of 7,290 m’.
Unaccounted—fe; Water

In the case of TAN-WD, this can be attributed to the frequent flushing conducted in the
different points of the distribution system to remedy the high color and turbidity of water.

The total unaccounted-for water in TAN-WD is 1,768 m® which is 24.25% of the total
monthly production.

Present Water Demand

The present water demand of TAN-WD according to the latest {August 1994) record of the

Water District is 235 m%d. This includes the unaccounted—for water during average day
demand. :

Population and Water Demand Projection
Populatfon Projection

The future population of the municipality of Tanza and barangays in the existing service area
were projected by the ratio method using historical population data gathered from the
National Statistics Office (NSO). An average growth rate of 3.2% is adopted in this study
up to the design year (2005). Thus, in the year 2005 the municipal populanon may reach
54,390.

The present service area includes four (4) barangays namely: Poblacion 1-4. The 1994
served population of these barangays totals 1,397 which is 3.4% of the total municipal
population. It is expected that the on—going construction of water systemn for Bgy Julugan
and Biwas will be operational by December 1994, The proposed expansion of service area
covers Bgys. Daang Amaya, Mulawin, Sangang Mayor, Biga and Punta. With this
development, the increase served population will be 28.7% of the total projected municipal
population by year 2005. Table 10.6.1, 10.6.2A, and 10.6.2B show the population, served
population and water demand projection. Fig. 10.6~2 shows the scrvice area delineation.

The service arca population in the design year (2005) is projected to reach 43,952 while the

served population is expected to reach 29,827, The design-year (2005) served populatlon
and water demand projection is shown in Table 10,6,2B.
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Water Demand Projections

Major assumptions adopted here are as follows:

- Domestic unit water consumption is estimated at 0.120 m%d in proposed
implementation year (1998) and 0.130 m’/d for the design year (2005) per person
and an average of 5.2 person per household (NSO data).

- Commercial unit water consumption is estimated at 1.0 m’/d.

- Institutional unit water consumption is estimated at 3.0 m’/connection/d.

- unaccounted—for water is assumed to be 25% of the total water demand after project
implementation.

Domestic connections is projected to reach 5,676 in 2005 while commercial and institutional
connections is projected to reach 45 and 22 connections, respectively. Table 10.6.2B shows
the number of connection for each category.

Water Demand Variation

Presented below is the year 2005 water demand variation:

Average—-day demand 5,280 m¥d  ( 61.1 Ips)
Maximum-~day demand 6,864 m’/d (794 Ips)
Peak-hour demand 10,560 m¥%d  (122.2 Ips)

Table 10.6.3 shows the water demand per type of connection and Table 10.6.4 shows the
annual water demand variation.

10.6.5 Analysis and Evaluation of Alternatives

The basic construction cost at March 1994 price levels and the non—-economic aspects of the

alternatives are compared coming up with the most ideal system for the area. The alternative with
the least cost was adopted as the water supply scheme for TAN-WD.

B §
‘ (1) Considerations

The alternatives presented were considered to be implemented in one stage and take into
account the water requirements of the system up to the design year 2005.

10-123



10041810 ¥ALVM VZNYL
SNOILDANNOD 40 HIFWNN ANV ANVINIA HILYM TYNNNY

€-9°0L 319vL

® -

o.omw.m. 8028"t TH96'C £vL's 099 44 oSy St Z'8r8'c 8/9'¢ 5002
S ZPSLY 5'ggl’y 9'595'e 082's 0'L9 0z gey 1994 g ior'e §LZ'G 002

ve2e'y ¥4650'L 1'gLL'e Ll8'y 095 6l Ly A4 ¥yi0'e iGL'Y €002

LvoL'E Z2'9g6 §'8LL'2 PSE'Y 0is L 00y ot 6/89' IBE'Y 2002

QLL0'E 8.9 L'80E'T 6LE'E oSty St o'ee £e 1'5e2'2 I62'¢ 10O

0£08' £00L 2’2012 ZZl'c 0've bl £ce Ze 6'6E0'2 8.0t 000z
¥¥EG'E 9'¢so 2'006°L 5062 0'ee 8 L'LE A L'ovg’ L 998z 6661
09922 £7985 £'660'L 889°Z 0zl L4 o'ie L€ £'069'tL €502 661

i'iell e AN 4 £86Z'L 0ge’l ozl 4 o'Le ie €69z} G68°L LB6L

F T4 §'90¢€ 9'6L6 Soc'l 0’6 € LSt at 0°G68 SPE'l 9661

LA A €081 O'L¥S 608 0's [4 £0L [¢]8 121 A L6 G661

1A L'¥S £zsl AT o'e b 0's S Y51 agve 661

(puino) {pwno) {puina) uuoD (puino) uueny ~ (pwing) ‘UUoD (pwuna) uuoD HY3A
ONVYNIG HALVYM HOd puetua(] 40 'ON puewag 10 "ON puewiag $0 'ON puewag 40 'ON
AVQ IOVHIAY -O3INNOJDVWNM JalBAn JOIBM FEH=TT JBIEAR
IVLOL TYNOILNLILSNI VIDHU3IWWOD olisanod

10-129



YEAR
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

TABLE 10.6-4

WATER DEMAND VARIATIONS

TANZA WATER DISTRICT

Average Day -

Maximum Day

Demand Demand .
(cumd} {L/s) {cumd) (L/s)
216 2.5 281 3.3
721 8.3 938 10.9
1,226 14.2 1,594 18.4
1,731 20.0 2,250 26.0
2,266 26.2 2,946 341
2,634 29.3 3,295 38.1
2,803 324 3,644 422
3,072 356 3,993 46.2
3,705 42.9 4,816 55.7
4,229 49.0 5,498 63.6
4,754 550 6,180 71.5
5,280 61.1 6,864 79.4

10-130

Peak-Hour
Demand

(cumd) (L/s)
433 50
1,443 16.7
2,452 28.4
3,462 40.1
4 532 525
5,069 58.7
5,606 64.9
6,143 71.1
7,409 85.8
8,459 97.9
9508 1100
10,560 122.2



1) Existing Water Supply System Facilities

TAN-WD currently opcrafcs walér systerh in Poblaéion 1-4. By December 1994, it is
expected to expand its water service to Bgy Biwas and Julugan.

Additional five barangays is considered in this study as expansion areas for TAN-WD.
Preliminary analysis showed that the existing source and storage facilities is not adequate to
meet the design year requirement of the system. -

2) Additional Water Sources

~ Groundwater through deepwells are considered as only possible water source for TAN-WD.
Surface water is considered not feasible owing to its poor quality necessitating expensive

. treatment,

TAN-WD is utilizing a deepwell located in Bgy Daang Aﬁ'laya. This well which is
discharging 30 lps will be utilized to meet the projected water demand. Another well was

“consiructed in Bgy Punta as a Test Well in this study. Result of the test shows that the well
is capable of discharging 33 Ips.

Since the above two weil sources are not enough to meet the projected water requirement
of the system by the year 2005, two more deepwells wiil be constructed.

3) Pressure Zone

Since the elevation in the service area ranges from 1.03 masl to 34.48 masl, a single pressure
zone is considered in the whole service area.

4) Storage Location

Location of storage is influenced by the demand in the service area. Preliminary analysis
showed that the existing location of the storage tank cannot adequately meet the requirements
of the water system. Additional reservoir site shall be chosen to effectively balance the
supply particularly during peak hour conditions.

5) Design Criteria

- Well Parameters for Additional Sources

Depth : 150 m

Borehole Diameter : 400 mm

Casing Diameter : 250 mm x 200 mm
Screens : 200 mm Stainless Steel
Expected Yield : 15-30 lps

Expected SWL : 10-20 mbgi
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Expected PWL : 30-40 mbgl

Distribution System

No pipelines will be replaced and the concentration of this study is the expansion
arca. The pipelines will be laid along the National Highway and in the strects of the
municipality. The pipe network layout is generally influenced by the existing
roadways and the area to be served while the pipe size configuration is designed at
peak hour condition.

Demand Ratios

The projected water demands of Tanza for the design year (2005} are 6,864 m'/d for
maximum-~day and 10,560 m’d for peak-hour demand.

Storage Requirement
During peak-hour water demand conditions and whenever the production capacity ‘
of the sources is less than the demand of the system, additional. water supply will
be provided by the reservoir. Generally the volume of storage must be sufficient to
meet the operational, emergency and fire firefighting reserved requirements. Table

10.6-5 shows the storage capacity requirement of the system up to the year 2005.

The reservoir will be constructed at an elevation such that the required minimum
pressure in the distribution system is satisfied.

Systemn Pressure

The fninitnu_m pressure head to be adopted in the system is 7m while the maximum
is 70 m. The system pipe network is designed to conform with the pressure
requirement even during peak-hour conditions.

Fire Protection

Full fire protection will be provided to the entire service area.

Flow Velocity in the Distribution System

The flow velocity in the distribution system is limited to a maximum of 3 m/s at all
times and a minimum of 0.3 m/s. However, in order to obtain a good pressure in

-all parts of the distribution system, it was necessary to allow a velocity flow less

than this minimum.

Computer Analysis
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TABLE 10.6-5
STORAGE REQUIREMENT

TANZA WATER DISTRICT-
Emergency
Max Day Served Storage Operational Storage Requirement
YEAR | Demand | Population | Requirement | Max-day | 10-1.33 iD-1.2 |D-1.10 PKD
{curnd} {cum) {cum} {cum} {cum) {cum) {cumy}
1998 | 2.946.0 13,958 246 520 215 233 | 423 129
1999 3.324.4 15,557 278 580 237 256 471 140
2000 . 37514 17,340 313 647 250 282 524 151
2001 4,233.2 19,327 353 721 286 310 583 164
2002 4,776.9 21,541 398 804 315 34 649 177
2003 5,390.4 24,010 449 897 346 375 723 i 192
2004 6,082.7 26,761 507 1,000 381 412 804 ' 208 ;
2005 £,864.0 29,827 572 1,116 419 453 895 : 2251
Operational Storage Requirement
Supply rate - Storage Volume Pump
Hours
MD (0.224 - (0.0415 x @Log(SERVED POP’N/10001)) x MAX-DAY DEMAND 24
ID-1.33 {0.114 - (9.0359 x @Log(SERVED POP'N/‘IODO))& x MAX-DAY DEMAND 18
10-1.20 (0.125 - (0.0400 x @Log(SERVED POP'N/1000))) x MAX-DAY DEMAND 20
1D-1.10 (0.190 - (0.0406 x @Log(SERVED POP'N/1000))) x MAX-DAY DEMAND 22
PKH {0.082 - (0.0336 x @Log(SERVED POP'N/1000}})) x MAX-DAY DEMAND 16

Emergency Storage Requirement ;

2 hours of Max-day demand
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2)

Pipe sizes were designed for peak-hour demand condition and only pipes with
diameter SOmm and above were included in the analyses.

Common ltems
To simplify the evaluation of alternatives, items common to each scheme such as
valves, hydrants, service connections and some pipelines were not included in the

analyses.

The operation and maintenance cost of the alternatives were also not considered
because of their minimal effects in the result of the cvaluation.

Development of Alternatives

Groundwater through additional wells were considered as capable of meeting the increasing
demand in the service area. Additional wells are expected to meet the supply requirement
of the system by the year 2005.

Optimization of source versus storage analysis is necessary to determine the most economical
system for TAN-WD. The following alternatives will give insight to cach proposal for the
improvement of the main system.

1)

2)

Alternative 1 - Maximum Day Supply with Minimum Storage

This alternative proposes the commissioning of test well in Bgy Punta into a
production well and the construction of one additional well in Bgy Mulawin to meet
the demand of the system. The wells shall be equipped with 30 Hp and 40 Hp
submersible pumps and electric motor drives, respectively. A total of 2,155 m of
300 mm, 3,230 m of 250 mm, 400 m of 200 mm pipelines shall be needed for the
proposed system.,

An additional elevated tank with a volume of 1,436 m® shall be constructed.
Table 10.6-6 and Fig. 10.6-3A presents the details of this alternative.
Alternative 2 - 1.20 MDD Supply with Intermediate Storage

‘This allernative proposcs the commissioning of test well in Bgy Punta into a
production well and the construction of two additional wells, one in Bgy Mulawin
and the other in Bgy Daang Amaya to mect the demand of the system. The wells
shall be equipped with a 20 Hp for Bgy Punta and two 40 Hp submersible pumps
and electric motor drives for Bgy Mulawin and Daang Amaya. A total of 550 m of
250 mm, 1,739 mm of 200 mm, 1,375 m of 150 mm, 2,130 m of 100 mm, pipelines
shall be needed for the proposed system.
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TABLE 10.8-8
Cost Comparison of Alternatives
Tanza Water District

Alternative 1 - MDD Supply with maximum Storage

Facilities Construction Cost (P)
Storage Tank V = 1436 cum | | 18,668,000.00
Deepwell (1 @ P1,500,000.00) _ 1,500,000.00
PS2 30HP 515,340.00
PS3- 40HP : : © 572,425.00
Pipelines : .12,805,050.00
P 33,860,815.00

Alternative 2 - 1.20 MDD Supply with Intermediate Storage

Facilities . ~Construction Cost (P)

Storage Tank V= 775 cum . 10,075,000.00
Deepwell (2 @ P1,500,000.00) 3,000,000.00
PS2 20HP ' 443,660.00
PS3 40HP 572,425.00
PS4 AQHP : \ ‘ . 572,425.00
Pipelines - 5,293,000.00

| P 19,956,510.00

Alternative 3 - 1.10 MDD Supply with intermediate Storage

Facilities Construction Cost (P)
Storage Tank V= 1216 cum 15,808,000.00
Deepwell (2 @ P1,500,000.00) 3,000,000.00
PS2 15HP : : 299,376.00
PS3 30HP 5156,340.00
PS4 40HP . 572,425.00
Pipelines 5,293,000.00

P ~25,488,141.00
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An additional elevated steel tank with a volume of 775 m’ shall be constructed.
Table 10.6-6 and Fig, 10.6~3B presents the details of this alternative.
3) Altemnative 3 — 1.10 MDD Supply with Intermediate Storage

This alternative proposes the commissioning of test well in Bgy Punta into a
production well and the construction of two additional well, one in Bgy Mulawin

and the othcr in Bgy Daang Amaya to meet the demand of the system. The wells '

shall be equipped with a 20 Hp for Bgy Punta and a 30 Hp and 40 Hp submersible
pumps and electric motor drives for Bgy Mulawin and Daang Amaya, respeciively.
A total of 550 m of 250 mm, 1,730 m of 200 mm, 1,375 m of 150 mm, 2,130 m
“of 100 mm pipelines shall be needed for the proposed system.

An additional elevated steel tank with a volume of 1,216 m® shall be constructed.

Table 10.6-6 and Fig. 10.6-3C present the details of this alternative.

(3) Evaluation of Alternatives

Each of the alternatives was evaluated based on the construction cost at March 1994 price
level.

The following table summarizes the cost of each alternative.

Cost (P)
Alternative 1 33,860,815.00
Alternative 2 19,956,510.00
Alternative 3 25,488,141.00

Alternative 2 being the least cost alternative is recommended for the improvement of
TAN-WD water supply system.

10.6.6 Recommended Plan

m

Description of the Scheme

This section describes the construction and development program for the Tanza water supply -

system. The construction of the water system will be divided into two phases. Phase I is
to be implemented in the year 1996-1997 while Phase 1 follows in the year 2000-2001.

Phase 1 is the construction of separate water system in Bgy. Sanja Major, Biga and Punta.

This will utilize the JICA test well in Bgy. Punta.
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Phase 11 will be the extension of the water system and construction of additional well sources
in Bgy. Mulawin and Daang Amaya.

Fig. 10.6-4 shows the relationship between water supply and demand when the
recommended plan shall be implemented.

The proposed water supply system for Phase  and 11 is shown in Fig.10.6-5. The computer
print-out of the hydraulic analysis of the system and the schematic nodal diagram of the
distribution system are presented in the S/R.

Proposed TFacilities
The recommended plan for the TAN-WD water supply system is scheduled to be
implemented in fwo stages, Phase I and Phase II. The proposed facilities of Phase I

improvement are as follows:

1) Laying 4.935 Km of transmission/distribution lines.

2) Insta]]atioﬂ of 5 gate valves and 3 units of fire hydrants.

£y Provision for electro-mechanical facilities and housing for production well in Bgy.
Punta,

4) Construction of a 171 m® elevated steel tank.

5) Installation of 780 service connections.

6) Installation of hypochlorinator in the proposed source.

7 Land acquisition (300 m®).
The proposed facilities for Phase 1 are as follows:

i) Laying 3.708 Km of transmission/distribution lines;

2) Installation of 8 additional gate valves and 2 units of fire hydrants. valves.

3 Construction of two additional deepwells. Preliminary well design for proposed wells
are shown in Fig. 10.6-6A and 10.6-6B.

4) Provision for electro-mechanical facilities and housing for the proposed deepwells.

) Construction of two elevated steel tanks (292 m® for Bgy. Mulawin and 312 m’ for
Bgy. Daang Amaya).

6) Installation of 1,015 service connections.

7 Instaliation of hypochlorinator in the proposed sources.

10140



in Thousands

WATER SUPPLY AND WATER DEMAND {cu.m/d}

Fig. 10.6-4

WATER SUPPLY VS DEMAND CURVE OF RECOMMENDED PLAN -
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8) Land acquisition (600 m?).
OCperation and Maintenance

In Phase I, a separate water system will be constructed to serve Bgy. Sanja Mayor, Biga and
Punta. This will utilize the test/production well drilled in Bgy. Punta. A 171 m® elevated
steel tank will be constructed to meet the storage requirement of the system. This reservoir
will be operated on a fill and draw basis.

In Phase II, pipelines will be extended to Bgy. Mulawin and Daang Amaya. Two additional
deepwells will be constructed (preferably in Bgy. Mulawin and Bgy. Daang Amaya) to
supplement the increasing water demand of the whole system. At this stage, the whole water
system of TAN-WD will be operated on one pressure zone. Two elevated steel tanks (292
m’ and 312 m”) will be constructed to satisfy the storage requirement of the system. These
reservoirs will be operated on a fill and draw basis.

Water from the source will be treated by chlorine using a hypochlorinator. Fire hydrants
will be installed in the densely populated areas while valves will be installed for necessary
zoning and emergency purposes. The water system is designed to operate for a 24 hour
period daily.
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CHAPTER 11

EVALUATION OF THE WATER SUPPLY PROJECT FOR THE SELECTED AREAS

111

11.1.1

The project cost excluding capitalized interest amounts to 36.7 million pesos for G.M.A.(Phase 1), 19.8
million pesos for Mendez, 22.6 million pesos for Naic (Phase 1), 67.2 million pesos for Tagaytay, and 10.6
million pesos for Tanza (Phase I).

For G.M.A., Mendez, Naic and Tapaytay, 100% of the cost is assumed to be financed by' a loan from
LWUA, of which 50% is from a regular loan and another 50% is from a soft loan, On the other hand,
for Tanza, 90% loan financing, of which 70% is from a regular loan and 30% from a soft loan, is assumed
with 10% equity of water district.

The projected income statements for all water districts show that major financial ratios are almost
financially sound. Morcover, the projected FIRR indicates the proposed projects are viable even through
the sensitivity analysis,

The economic benefits of the projects consist of consumer satisfaction, health bencfits and fire protection,
For all the water districts, EIRR shows the proposed projects are economically feasible for the base case
although the results by the sensitivity analysis for some water districts are below the opporiunily cost of
capital. '

GENERAL CONDITIONS AND - COMMON ASSUMPTIONS FOR . PROJECT
EVALUATION

Construction Cost

The construction cost for the water supply system facilities is estimated using the current market
price as of the 1994 price level,

A standby generator for stable supply and the disinfection facilities for safety measures are
considered for all the objective areas.

Cost for Operation and Maintenance

‘The operation and maintenance costs include all necessary expenses at the production and
distribution levels. :

‘1) Personnel Costs

The number of water district employees depends primarily on the total number of
service “connections according to LWUA's Methodology Manual. In this study, the
number of required staff is assumed to be 1 person per 100 service connections.
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To compute the personnel costs, the unit. average salary per month is assumed to be
P4,500 per employce. Except for Tagaytay, the unit average salary per month is
 assumed to be P 4,000 for year 1994, and increase.by P 100 for next two years and by
P 150 for succeeding year up to 1998, and P 4,500 per employee after following year.

2) Power Cost :
The power cost for the pumping station is calculated at P4.00 per KWH

3) Chlorination Cost
The average dosage rate and cost of chlorme arc assumed to be 2 mg/l and P70.00/kg.

4) Mnscellaneous and Maintenance Costs .
Miscellaneous and mamtenance costs are assumed to be P100 per connection per year.

5) Office Rental

When the existing office is owned by the Water District, the monthly rent for the office
is not required.

Financial Analysis

Financial analysis presents the recommended financing plan for the development program for
the objective water district as a part of the feasibility study and examines the financial -

‘implications not only to the water district but also to the consumers who will ultmlatcly carry

the bueden of repaying the cost of improving the district's water system.
Existing financial data (financial statements) and other related information, which have been

collected at each water district and LWUA until the middle of December, 1994, are utilized for
the financial projections.

Although there are the discrepancy between the actual figures of the operation and maintenance
costs in 1994 from the existing financial statements and the projected figures based on the

LWUA's Methodology Manual, the former ones are used for the financial analysis in 1994.

Development Cost
Development costs include the basic cost of construction, physical and price contingencies,
engineering studies, construction supervision, land acquisition, and interest- during project

implementation since this is capitalized and forms a part of the project costs.

Operating and Maintenance Costs

Operating and maintenance costs include the costs for salaries (administration personnel), power
and fuel, chemicals, maintenance and miscellaneous expenscs, which are indispensable to operate

11-2



&)

@

©)

and maintain the system. These costs are escalated using inflation rates of 12% for the year
1995 and 10% for the year 1996 onwards,

Financing
Financing by regular loan and soft loan from LWUA is assumed for the projects.

Tnterest of regular loan will be capitalized during construction plus one year operation period
and repayment will start one year after project completion for 26 years.

On the other hand, interest of soft loan is free for five years starting from the initial
disbursement. From the 6th to the 10th year, only interest shall be paid. Repayment of the
principal shali start on the 11th year to coincide with the remaining repayment years of the
regular joan portion.

Method of Analysis

To measure the water district's financial performance as a result of the project, an eleven—ycar
forecast (from 1994 to 2005) of the water district's financial statements will be generated. Major
financial ratios such as rate of return and debt service coverage are calculated for the test of
financial viability.

Moreover, financial internal rate of return (FIRR) is projected as an indicator of the profitability
of the project in terms of utilization of limited financial resources. The “total capital
requirements (exéluding capitalized interest), revenue and operating and maintenance costs are
components for calculating this indicator. Period of analysis for FIRR is 30 years.

Assumption for Financial Analysis

The following are assumptions used in the forecast of the financial statements.

a) Other operating revenue is assumed to be 3% of water sales revenue except Tagaytay.
For Tagaytay, the actual share against the water salcs revenue in 1994 is applied.

b) Allowance of bad debts is 2.5% of waler sales.
) Depreciation is set at 2.5% of average fixed assets in operation.
d) New service connections (as other capital expenditures), which accounts for the cost of

installing new connections before and after project implementation, are computed at
1,300 pesos per additional connection.

€) Work-in—progress is assumed to be 70% of investment in the project.
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f) Cash reserves (fund reserves) is 3% of the water revenues in 1995-1998 and 10% in
1999 onwards. '

£) Accounts receivable are two months of water sales.
k) Inventories are two months of cost of chemicals, miscellaneous and maintenance.
i) Accounts payable is two months of operation and maintenance costs.

Economic Analysis

General

The objective of the economic analysis is to evalvate the social welfare of the community
through the proposed project from the perspective of the country as a whole. Since it may not

be possible to evaluate all the costs and benefits of the proiect, only quantifiable ones are
included in the analysis.

Methods of Analysis

In order to evaluate the economic feasibility of the project, two basic approaches have been
used. Those are the Benefit-Cost Ratio (BCR) method and the Economic Internal Rate of
Return (EIRR) method. Both approaches focus on 1dentltymg and quantifying the benefits and
costs atmbutabh, to the project through thc concept of the net present value.

The BCR is simply the discounted sum of all project benefits divided by the discounted sum of
all project costs. A project is considered economically viable if the BCR is greater than one.

The EIRR method involves the determination of the discount rate that will make the present
benefits cqual to its present costs over the expected life of the project (30 years). A project is
considered economically feasible if the EIRR is higher than the opportunity cost of capital. The
opportunity cost of capital for water supply projects is assumed at 15% by LWUA.

Project Benefits

In this analysis, the project's quantified benefits consist of increase in consumer satisfaction

through concept of consumer surplus (the economic revenuec;) hcalth benefits and reduction in
fire damage.

Consumer_Satisfaction

The ¢cconomic water rate is assumed to be 1.2 times de—escalated average selling price of water
according to the historical cxperiences by LWUA. This means that the amount of satisfaction,

11-4



“)

which a customer should get by connecting to the improved water system, is at lcast 20% more
than what one actually pays.

Health Benefits

Health benefits are based on reduction in economic losses due to water-bom discases. These
economic losses are the cost of time due to illness, cconomic losses due to premature death (not
death of baby but of adult before reaching the age of average life expectancy) and the cost of
medical expenses. It is assumed, however, that only 20% of the total reduction in economic
losses will be attributable to the project. '

In computing the cost of time lost due to illness, it is assumed that not all the those afflicted
with water-borne diseases are income earners and that 65.0% of the population is economically
active. The figurc for the cost of time lost duc to illness was delivered by faking the
economically active portion of those afflicted by water-borne discases and multiplied by 120-
125 pesos and 8 days bascd on the assumption that workers carning 120-125 pesos per day are
unable to work for an average of 8 days per year.

Although the income lost due to premature death is usually estimated in the past feasibility study
reports by LWUA, it is not calculated here because the mortality rate by water-borne disease
is almost nil in all the objective areas in recent years. The cost of medical expenses was derived
by muitiplying morbidity rate by served population and by the average annual expenditure for
medical expenses of 1,000 pesos.

Fire Protection

The installation of suitable fire hydrants in the service area will reduce fire damages. The
overall reduction of the fire damage-is assumed to be 0.75% of the value of structures in the
service area. The average assessed value of each structure is set at 175,000-250,000 pesos. The
number of structure is calculated from the total population in the service area divided by 5.2 or
5.5, which is the average number of residents in cach unit. Reduction rate of fire charge due
to the project is assumed that the area is served by fire hydrants.

Project Costs

Economic cost, which consist of basic construction costs, engincering costs, contingency,
operating and maintenance costs, and replacement costs, are calculated through applying shadow
pricing method and excluding transfer items from financial tables. In this analysis, the shadow
exchange rate of 1.2 and shadow wage rate of 0.6 are applied on all foreign exchange and

unskilled labor costs, respectively.

The replacement cost are the costs incurred in order to replace mechanical equipment and other
items that have exceeded their life expectancy schedule.
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PROJECT FOR G.M.A.
Estimation of the Construction Cost and Construction .Period
Construction Cost

The basic construction costs of the Phase I improvement for the G.M.A. water supply facilities
totals P28.36 million, while the Phase 1l improvement will cost P11.09 miilion.

A summary of the estimated project cost is presented in Table 11.2-1a and 11.2-1b, the
detailed breakdown is shown in. Table 11.2-2a and 11.2-2b.

Construction Period

Tn accordance with the facility requirement as described in Section 10.2.6, the tentative

- construction period is presented in Fig, 11.2-1.

Organization and Cost for Operation and Maintenance of the Water Supply System

Organization

The GM.A.-WD prﬁsently.has 23 personnel headed by the general manager. However, it will

be required to increase the size of the G.M.A.~WD in 1997 after the proposed water supply
system is implemented. :

Based on the number of service connection described in Section 10.2.4, the number of personnel
for the G.M.A.-WD from the year 1995 up to 2005 is computed as follows:

Design year No. of Connection No. of Employee’
1995 4,321 _ 43
1996 4,989 50
1997 5,757 58
1998 8,415 84
1999 8,809 _ 88
2000 9,198 .92
2001 9,587 : 96
2002 9,784 : 98
2003 9,982 : 100
2004 10,180 102
2005 : 10,378 - 104
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“TABLE 11.2-1a

COST ESTIMATES (P X 1000)

(1954 Price Level)

PHASE 1
GMAWATER DISTRICT

LOCAL COMPONENT

FOREIGN EXCHANGE COMPONENT

LABGR
137V — —

FACILITIES COSsT MATERIAL  SKILLED UNSKILLED  TOTAL DIRECT  INDIRECT TOTAL
DEEPWELL CONSTRUCTION
- Equipment 3,520.0 2,240.0 - - 2,240.0 - 1,280.0 1,280.0
-CivitWorks 4.480.0 21600 720.0 560.0 3,440.0 . 1,040.0 1.0400
- Total 8,000.0 4,400.0 7200 580.0 5,680.0 - 23200 23200
PUMP STATION
- Equipment 49669 8113 - - 6113 4279.1 76.4 43556
- Civil Works 26745 1,146.2 687.7 382.1 22160 - 4585 4585
- Total 76413 1,757.5 6877 382.1 28273 42791 5349 48140
PIPELINES
- Equipment 15485 8040 596 - 8636 - 6849 684.9
- Civil Works 14204 655.1 2085 119.1 982.7 - 446.7 448.7
- Total 29779 1,459.2 268.0 119.1 1,845.3 . 11318 1131.6
TREATMENT FACILITIES
- Equipment 2688 86.4 . - 86.4 1632 19.2 182.4
- Civil Waorks 2112 144.0 336 14.4 1920 - 19.2 19.2
- Total 480.0 2304 336 14.4 2784 163.2 38.4 2016
SERVICE CONNECTIONS
- Equipment 2,687.1 77 - - 77 25438 77 2,615.4
- Chil Works 895.7 3941 1433 2B6.6 8240 - 7.7 77
- Tolal 35828 4658 1433 286.6 8957 25438 143.3 2,687.%
VALVES/HYDRANTS
- Equipment 187.1 29.1 0.0 0.0 20.1 1469 1.1 158.0
- Givit Works 203 37.4 182 293 84.8 0.0 55 65
- Tolal 277.4 665 122 293 1138 1469 166 163.5
STORAGE FACILITIES
- Equipment 32970 879 - - 87.9 3121.2 87.9 32001
- Civil Works 1,099.0 483.6 175.8 3517 10111 - 87.9 879
- Total 43960 5715 175.8 3517 1,099.0 31212 175.8 3.297.0
LAND ACQUISITION
- Equipment 1,000.0 3200 - - 3200 4500 230.0 6800
- Civil Works - - - - - -
- Totat 1,000.0 3200 - - 3200 450.0 230.0 £80.0
TOTAL CONSTRUCTION COST
- Equipment . 17,475.4 42504 506 0.0 43100 10,704.2 2.461.2 13,165.4
- Civil Works 10,880.4 50204 1.987.1 17434 8,750.6 00 21206 2,4295
- Total 28,355.4 92708 20466 1,743.1 13,0606 10,704.2 4590.7 15,294.8
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TABLE 11.2-1b
COST ESTIMATES (Px1000)
(1834 Price Level)

PHASE 2
GMA WATER DISTRICT

LOCAL COMPONENT

FOREIGN EXCHANGE COMPONENT

11-8

LABOR
TOTAL v paseermmmes ey e

FACILITIES COST MATERIAL  SKILLED UNSKILLED  TOTAL DIRECT INDIRECT TOTAL
DEEPWELL CONSTRUCTION
- Equipment - - - - -
- Civil Works - - “ - -
- Total - - . - -
PUMP STATION

- Equipment - - - - -
- Civil Works - - . - -
- Total - - - - -
PIPELINES :
- Equipment 645.6 335.2 24.8 360.0 - 2855 285.5
- Chvil Works. 585.9 2731 86.9 49.7 409.7 - 186.2 186.2
- Total 1,2415 6083 117 49.7 769.7 - 4718 4718
TREATMENT FACILITIES
- Equipment - - - - -
- Civil Works - - - - -
- Tolal - - - - -
SERVICE CONNECTIONS
- Equipment M.z 206 - 206 70 206 780.7
- Civil Works 257.1 113.1 411 82.3 2365 - 20.6 206
- Total 1,028.3 133.7 - 411 82.3 257.1 7301 41.1 7712
VALVESHYDRANTS
- Equipment 153.0 238 0.0 0.0 23.8 1200 5.2 128.2
- Civil Works 76.4 30.2 16.2 254 8 090 486 48
- Total 2294 £4.0 16.2 25.4 85.7 1200 13.8 133.7
STORAGE FACILITIES
- Equipment 5,994.0 159.8 - 159.8 5,674.3 159.8 5834.2
- Civil Works 1,988.0 879.1 319.7 639.4 18382 . 159.8 159.8
- Total . 7.992.0 10380 319.7 632.4 1,998.0 56743 318.7 59940
LAND ACQUISITION
- Equipmest BOD.0 192.0 - 1920 - 270.0 138.0 408.0
- Civilt Works - - - - -
- Total 600.0 1920 - 1920 2700 138.0 408.0
TOTAL CONSTRUCTION COST
- Equipment 8,163.8 731.4 24.8 0.0 756.3 6,794.4 6131 14075
« Civit Works 29274 1,285.5 464.0 7987 2,656.2 0.0 3.2 371.2
- Tetal 11,0012 2,027.0 488.8 796.7 33124 6,794.4 984.3 7,778.7
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TABLE 11.2-2a

BREAKDOWN OF COST ESTIMATES (Phase 1)
GMA Water District

GMA, Cavite

A. ENGINEERING BASIC COST ITEM

1. Pipelines

B. NON-ENGINEERING BASIC COST ITEM

Sub-Total A

P 2,977,880.00

a) 2736 m. 100 mm PVC Pipes C-100 @ P 310,00 /m 848,160.00
b} 2938 m. 150 mm PVC Pipes C-100 @ P 520.00 /m 1,527,760.00
c} 404 m. 200 mm PVC Pipes C-100 @ P 1,490.00 /m 601,960.00
2. Appurtenances 277,400.00
a) 17 pcs.  Gate Valves (Various Sizes) 8,000.00 /pc 136,600.00
b) 7 units  Fire Hydrant 20,200.00 funit 141,400.00-
3.  Source Development 8,000,000.00
2 units  Deepwell (300m @ P10,000/m) 6,000,000.00
1 unit Deepwell (200m @ P16,000/m) 2,000,000.00
4, Pumping Facilities 7,641,327.00
3 sets 60 HP Submersible motor 719,862.00 /set 2,159,586.00
1 set 25 HP Submersible motor 478,821.00 /set 478,821.00
3 units  Generator set (100KVA) 790,560.00 funit 2,371,680.00
. 1 unit Generator set (41KVA} 516,240.00 Junit 516,240.00
4 20sq.m. Pumphouse 7,500.00 /sq.m 600,000.00
Transformer/Powerlines Lump Sum 1,515,000.00
5. Reservoir 4,396,000.00
292 cum 1 Elevated Steel Tank 13,000.00 feum 3,796,000.00
3 units  Reservoir Rehabilitation Lump Sum 600,000.00
8. Service Connection
2756 1,300.00 /s.c 3,582,800.00 3,582,800.00
7. Disinfection Facility
10 units  Hypochiorinator 48,000.00 funit 480,000.00 480,000.00

P 27,355,407.00

Land Acquisition  1,000.00 sq.m. 1,000.00 /sg.m. 1,000,000.00
Sub-Tota! B P 1,000,000.00
TOTAL PROJECT COST  -wemreemmmsssmumsannn P 28,355,407.00

SAY P 28.36 MILLION.
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TABLE 11.2-2b

BREAKDOWN OF COST ESTIMATES (Phase 2)
GMA Water District

GMA, Cavite

ENGINEERING BASIC COST ITEM

1.

Pipelines

ay 70m, 200 mm PVC Pipes C-100 @ P 1,490.00 /m
b) 552 m. 150 mm PVC Pipes C-100@ P 520.00 /m
c) 2326 m. 100 mm PVC Pipes C-100 @ P 310.00 /Im
d) 278 m. 75 mm PVC Pipes C-100@ P 260.00 /m
) 284 m. 50 mm PVC Pipes C-100 @ P 200.00 /m
Appurtenances '
ay 11 pcs.' Gate Valves [Various Sizes) 8,000.00 fpc
b) 7 units  Fire Hydrant 20,200.00 funit
' Reservoir .

584 cum 1 Elevated Steel Tank 13,000.00 /cum
2 unit Reservoir Rehabilitation Lump Sum

Service Connection

791 : 130000 fs.c

Sub-Total A

B. NON-ENGINEERING BASIC COST ITEM

Land Acquisition 600.00 sq.m. 1,000.00 fsq.m.
Sub-Total B

TOTAL PROJECT COST

11-10

104,300.00
287,040.00
721,060.00
72,280.00
56,800.00

P - 1,241,480.00

" 229,400.00

88,000.00

141,400.00

7,592,000.0¢
400,000.00

1,028,300.00°

7,992,000.00

1,028,300.00

P 10,491,180.00

600,000.00
P 600,000.00

P 11,081,180.00 -

SAYP 11.08 MILLION
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Cost for Operation and Maintenance of the Water Supply System

A summary of the operation and maintenancc costs for the G.M.A. water supply system from
the year 1994 up through 2005 is shown in Table 11.2-3, and a breakdown of the expendltures
is presented in Table 11.2-4a to 11.2-4¢.

The same tables above shall be applied for the financial analysis in Section 11.1.3.

Financial Analysis
Financial Background

G.M.A. Water District took over the operation of the water supply system in 1988 from
GEMASCO, the local cooperative that claims ownership of the water system. The district has
implemented the LWUA approved project loan of 3.02 million pesos from 1991 to 1994 for the
development of its water system which consist of well source rehabilitation, pipeline and service
connection installation, and provision for disinfection. The district was exempted from the
equity contribution since the project was their initial major improvement.

~ Development Cost

The cost estimates of the required improvemnents are preseated in the preceding Scction. A
breakdown of the project cost on an annual basis is shown in Table ¥1.2-5. '

Operating and Maintcnance Costs

Operating and maintecnance costs arc shown in Table 11.2-6. Details are also shown in the
preceding section (Section 11.2.2).

Project Financing

100% of the total project cost is assumed to be financed by loans. Computation of t_he loan is
shown below.

Total Project Cost (Phase 1) 36.70 million pesos
Capitalized Interest 6.56 million pesos
Total Loan Amourit

(regular and soft loan) ' 43.26 million pesos

50% of the loan is assumed to be at regular loan with interest rates of 10.5% and 12.5% for
the first 3.6 million pesos and the excess of 3.6 million pesos, respectively.

Remaining 50% of the loan is to be a soft loan with the terms and conditions described in
Section 11.1.3. '
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TABLE 11.2-4a  Cost for Operation and Maihténénée. E

A) PERSONNEL

The staff is expected to increase by design year to cc)p‘e(up '

with growing demand of the water supply system.

Staff =

YEAR

1994
1895
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

100 per Connection
Cost = Staff * Average Salary.*

Average
Salary/month

4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,5600.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00

Conn

3,744
4,321
4,989
5,757
8,415
8,809
9,198
9,587
9,784
9,982
10,180
10,378

11-14

' Staff

23

- 43
59
58
84
88
92
96
98
100
102
104

13 months

Annual
Cost (P)

1,345,500.00
2,616,500.00

- 3,451,500.00
~3,383,000.00

4,914,000.00
5,148,000.00
5,382,000.00
5,616,000.00
5,733,000.00
5,850,000.00
5,967,000.00

- . 6,084,000.00
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The details of the project loan's debt service schedule is presented in Table 11.2-7.

(5)  Projection of Financial Statements

The water district's projected income statement for the period 1994-2005, as presented in Table
11.2-8, shows that annual net income are positive. Major financial ratios derived from the
'xk income statement shows as follows;

a). Operating ratio which measures the ability of revenues to cover operating expenses
shows that the operating costs arc between 71-73% of the operating revenues after the
project completion.

b) Return on the average fixed assets, which measures the earning power of the district's
facilities, ranges from 14 to 25% after the completion of the project.

The projected cash ﬂdw statement for the same period as shown in Table 11.2-% indicates the
sources and applications of funds. Major highlights from this table are as follows:

a) Increase in working capital is 'positive throughout the study period.
b) Debt service coverage which shows the ability of the district's internal cash generation
. to meet its debt services are more than 2.5 1999 onwards. These ratios are higher than

LWUA's minimum ratio of 1.3.

The projected balance sheet are presented in Table 11.2-10. Major points are shown as
follows;

a) Cash balance at the end of the study period (2005) is 30.0 million pesos.
b) - A total of 33.9 million pesos is accumulated for cash reserves by the year 2005.

c) Current ratios which measure the ability of the district to meet its short term obligations
are almost between 4.2 and 9.4 after the project completion.

d) Debt/equity ratios which indicate the percentage of the long—term debt in the net worth
decrease gradually from 67% in 1998 to 37% in 2005.

(6)  Financial Internal Rate of Return
As shown in Table 11.2-11, the FIRR is 26.7 percent for the base case. The derived FIRR is

well above the water district's weighted average cost of capital at 11.9 percent, which is shown
in Table 11,2-12.
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Sensitivity Analysis

A sensitivity analysis is conducted fo determine the effect of variances in the assumptions to the
FIRR. The derived FIRR under selected variances to the base case are as follows:

Scenario FIRR
Base Case 26.7%
1. 20% increase in Investment Cost 23.1%
2. 20% increase in O & M Cost _ 18.4%
3. 20% decrease in Revenue 12.8%

The computation of the FIRR under the different scenarios is also shown in Table 11.2-11.
Results of the sensitivity analysis shows that the FIRR is greatly influenced by the decrease of

revenue. The derived FIRR, however, are still more than the water district's weighted average
cost of capital. '

Recommended Water Rates

The recommended water ratcs arc shown below. The high increase of the rate in 1998 is tallied
with the projected year of implementation although an annual increase up to 2005 is also
proposed. Restructured water rates "bracketing” for minimum charge from the 1st 5 m® to 1st

10 m* may be recommended in the future in coordination with LWUA's Regulatory Division.
The details are also presented in Table 11,2-8.

Minimum 6-10m* 11-20m*  _Over 20m°
1994 40.00 8.00 8.00 8.00
1996 44.00 8.80 8.80 8.80
1998 63.89 12.78 12.78 12.78
2000 77.30 15.46 15.46 15.46
2002 90.99 18.20 18.20 C 1820
2005 111.46 22.29 22.29 22,29

These recommended water rates are subject to the following criteria:

a) Minimum charge (First 5 m') must not exceed 5% of the average family income of the
low income group

b) Any increase must be limited to 60% of the prevailing rates.
As can be seen in Table 11.2-8, the recommended rates for the first S m® do not exceed 5%

of the average income of the low income group. The rates of first 10 m’, which comprises the

first 5 m® plus the next bracket of 610 m® does not exceed 5% either. Futher, all mate
increases are within the maximum Jimit of 60%.
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Concluding Remarks of Financial Analysis

The proposed development program for G.M.A. Water District is financially viable. However,
it must be emphasized that the following conditions should be fulfilled.

a) Water rates as discussed above should be adopted and attained.

b) The project should be implemented in 1996 and completed by the end of 1997.

¢} The targeted number of service connections should be attained because the FIRR is the
~most sensitive in the revenue reduction.

Economic Analysis

Project Benefits

Consumer Satisfaction

Under the assumptions described in Section 11.1.4, the present economic value of water at 15%
discount rate is 53.0 million pesos as shown in Table 11.2-13,

Based on the small-scale questionnaire survey (only 48 samples) in G.M.A., the average amount
of the willingness to pay among respondents is 1.29 times as large as the estimated average
actual payments. The assurnption of 1.2 times, therefore, seems to be reasonable.

Health Benefits

Morbidity rate of water—bomn diseases in’ G.M.A. is 543 out of 100,000 according to the
Municipal Socio—economic Profile. When 120 peso per day and 8 days per patient were Jost
by illness, the present economic value of health benefits at 15% discount rate is 0.35 million
pesos as shown in Table 11.2-14.

Fire Protection

Under the assurmnption described in Section 11.1.4, the present economic value of fire protection
at 15% discount rate is 22.3 million pesos as shown in Table 11.2-15.

Project Costs
The detail of the conversion of financial project cost to economic cost is shown in Table 11.2~
16. Further, incremental economic operation and maintenance cost is shown in Table 11.2-17.

The summary of economic costs including the total replacement cost of 13.2 million pesos are
shown in Table 11.2-18.
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11.3.1

M

Economic Benefits and Costs Analysis

The summary of quantifiable economic benefits and economic costs for the project is shown
below expressed as net present values of a 15% discount rate. Benefit cost ratio (BCR)
obtained is 1.31. Salvage value is shown in Table 11.2-20.

Increase in Consumer Satisfaction 52.99 million pesos
Health Benefits (.35 million pesos

" Reduction in Fire Damage 2226 million pesos
Total Bencfits (Salvage value is not included.) 75.60 million pesos
Total Project Costs 57.70  million pesos
Bencfit Cost ratio (BCR): 1.31

Fconomic Internal Rate of Return

The results of EIRR are summarized below. EIRR for base case is estimated at 24.5%. Details
are shown in Table 11.2-19. A sensitivity analysis is conducted to determine the cffect of
variances in the assumptions to the EIRR. The derived EIRR under selected variances to the
base case are as follows:

Scenario EIRR
Base Case 24.5%
1. 20% increase in Investment Cost 20.7%
2. 20% increase in O & M Cost 21.6%
3. 20% decrease in Revenue 16.7%

For all the scenarios, the EIRR exceed the opportunity cost of capital of 15%.
Concluding Remarks of Economic Analysis

From the results of the preceding analysis, the proposed project for G.M.A. Water District is
considered economically feasible.

PROJECT FOR MENDEZ
Estimation of the Construction Cost and Construction Period
Construction Cost

The basic construction costs of the improvement for the Mendez water supply facilitics totals
P15.38 million.
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A summary of the estimated project cost is presented in Table 11.3-1 and the detailed
breakdown is shown in Table 11.3-2,

(2)  Construction Period
In accordance with the facility requirement as described in Section 10.3.6, the tentative
z " construction period is presented in Fig., 11.3.1.
11.3.2 Organization and Cost for Operation and Maintenance of the Water Supply System
48] Organization

The MWD presently has 10 personnel headed by the general manager. However, it will be
required fo increase this number in 1997 after the proposed water supply system is implemented.

Based on thc number of service connections described in Section 10.3.4, the number of
personnel for the MWD from the year 1995 up to 2005 is computed as follows:

Design year No. of Connection No. of Employee

g . 1995 863 10
1996 929 10
1997 998 10
1998 1,134 11
1999 1,282 13
2000 1,449 14
2001 - 1,638 16
2002 1,853 19
2003 2,096 21
2004 2,370 24
2005 : 2,684 27

(2)  Cost for Operation and Maintenance of the Water Supply System

A summaiy of operation and maintenance cost for the Mendez water supply system from the
year 1994 to 2005 is shown in Table 11.3-3, and a breakdown of the expenditures is presented
in Table 11.3-4a to 11.3-4c.
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TABLE 11.3-1

COST ESTIMATES (P X 1000)
{1994 Price Levely -

PHASE 1
MENDEZ WATER DISTRICT

LOCAL COMPONENT

FOREIGN EXCHANGE COMPONENT

LABOR

" TOTAL — i :
FACILITIES COST MATERIAL  SKILLED UNSKILLED  TOTAL ' DIRECT INDIRECT TOTAL
PUMP STATION
- Equipment 1,838.0 228.2 - - 226.2 1,583.5 283 16118
- Chvil Works 989.7 424.2 2545 141.4 820.0 - 169.7 169.7
- Total 2.827.7 850.4 2545 141.4 1.0486.3 15835 197.9 1,781.5
DISTRIBUTION FACILITIES : o
- Equipment 1,672.8 868.6 64.3 - 9329 - 739.9 739.9
- Civil Waorks 1,544.1 707.7 225.2 128.7 1.081.86 - 4825 482.5
- Total 32169 1,576.3 289.5 128.7 1,994.5 . 1,222.4 . 1,222.4
TREATMENT FACILITIES
- Equipment 269 8.8 - - 8.5 16.3 1.9 18.2
- Civil Works 211 14.4 3.4 1.4 18.2 - 1.9 1.9
- Total : 48.0 23.0 34 1.4 27.8 16.3 38 20.2
SERVICE CONNECTIONS ]
~ Equipment i 3413 21 . - 9.1 323.1 9.1 33272
- Civil Works 1138 50.1 18.2 36.4 104.7 - 9.1 9.1
- Total 455.0 59.2 18,2 36.4 113.8 3231 18.2 3413
VALVES/HYDRANTS i
- Equipment 94.0 1486 0.0 0.0 14.5 74.0 6.5 79.4
- Civil Works 42.4 19.2 7.5 12.8 39.7 0.0 2.7 2.7
- Total 136.4 338 75 12.9 54.3 74.0 8.2 821
STORAGE FACILITY
- Equipment 5,625.8 150.0 - - 150.0 53257 150,0 54757
- Civil Wotks 1,876.3 8251 300.0 600.1 1,725.2 - 150.0 150.0
- Total 7,501.0 875.1 3000 600.1 18753 5325.7 3000 5,625.8
PAVEMENT DEMOLITION/RESTORATION
- Equipment 277.4 179.5 - - 179.5 - a7.9 97.9
- Civil Works 538.6 367.2 653 40.8 473.3 - B5.3 B85.3
- Total 816.0 8467 65.3 40.8 652.8 - 163.2 163.2
PLUMBING TOOLS & OFFICE EQUIPMENT .
- Equipment 100.0 32.0 - - 320 45.0 23.0 68.0
- Civil Works - - . - - - - .
- Total 100.0 32.0 - - 32.0 45.0 23.0 680
LAND ACQUISITION
- Equipment 280.0 89.6 - - 896 126.0 64.4 190.4
- Civil Works - - - - . - - -
- Total 280.0 88.6 - - 89.6 126.0 64.4 180.4
TOTAL CONSTRUCTICN COST
- Equipment 10,256.2 1,578.3 643 0.0 1.68426 7.493.6 1,120.0 86135
- Civil Works 5.125.0 2,407 .9 874.0 961.7 4,243.6 0.0 881.2 881.2
- Total 15,381.0 3,986.1 938.4 961.7 5,886.2 7.493.6 2,001.2 9,494.8

11-36



TABLE 11.3-2

BREAKDOWN OF COST ESTIMATES
MENDEZ Water District
MENDEZ, Cavite

A. ENGINEERING BASIC COST ITEM

1. Pipelines P 3,216,880.00

a) 996 m. 50 mm PVC Pipes C-100 @ P 200.00 /m P 186,200.00

b) 1450 m. 75 mm PVC Pipes C-100 @ P 240.00 /fm 348,000.00

c) 700 m. 100 rmm PVC Pipes C-100 @ P 310.00 /m 217,000.00

d} 900 m. 150 mm PVC Pipes C-100@ P 520.00 /m 468,000.00

€) 1332 m. 200 rmm PVC Pipes C-100 @ P 1,490.00 /m 1,984,680.00
2. Appurtenances 136,400.00

a) 12 pes. Gate Valves (Various Sizes) 8,000.00 fpcs 96,000.00

b) 2 units Flre Hydrant 20,200.00 funit 40,400.00
3. Pumping Station 2,827,734.00

75 HP 1 Submersible Pump 1,019,564.00 /set 1,019,564.00

1 unit Generator Set (125 KVA) 883,170.00

. Power Connections Lump Sum 775,000.00

1 20 sq. m. Pumphouse 7.500.00 /sq.m. 150,000.00
4.  Reservoir 7.501.000.00

577 cum 1 Elevated Steel Tank 13,000.00 feum 7.501,000.00

5.  Service Connection
350 1,300.00 /s.c 455,000.00 456,000.00
8. Disinfection Facility
1 set Hypochlorinator 48,000.00 funit 48,000.00 48.000.00
Sub-Total A TP 14,185,014.00
B. NON-ENGINEERING BASIC COSTITEM

Plumbing Tocls and Office Equipment Lump Sum 100,000.00
Lang Acquisition Lump Sum 280,000.00
Demolition/ Restoration 816,000.00
Sub-Total B P 1,196,000.00

TOTAL PROJECT COST
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15,381,014.00

3AY P 15.38 Million
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TABLE 11.3-4a
A) PERSONNEL

The staff is expected to increase by design year to cope up

Cost for Operation and Maintenance

with growing demand of the water supply system.

Staff =

YEAR

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
.2005

100 per Connection
Cost = Staff * Average Saiary *

Average
Saiary/month

4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00

Conn

801
863
929
998
1,134
1,282
1,449
1,638
1,853
2,096
2,370
2,684
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Staff

10
10
10
10
11

13

14
16
19
21
24
27

13 months

Annual
Cost (P)

585,000.00
585,000.00
585,000.00
585,000.00
643,500.00
760,500.00
819,000.00
936,000.00
1,111,500.00
1,228,500.00
1,404,000.00
1,579,500.00
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11.3.3 Financial Analysis

®

@

€)

@

Financial Background

Mendez Water District started operations in 1989, when i assumed full control of the
administration and management of the tumed-over waterworks facilities originally constructed
in 1962. In 1991, the Program of Work (POW) of 9.0 million pesos was prepared to determine
the technical and financial viability of developing the water supply system at Mendez. In 1994,
the partial implementation of POW (2.5 million pesos) was undertaken to provide immediate
solution 1o the prevailing deficiencies of the existing system and to extend water services. The
district was exempted from the equity contribution since the project was their initial major
improvement.

Development Cost

The cost estimates of the required improvements are presented in the preceding section. A
breakdown of the project cost on an annual basis is shown in Table 11.3-5.

Operating and Maintenance Costs

Operating and Maintenance cost are shown in Table 11.3-6. Details are also shown in the
preceding section (Section 11.3.2).

Project Financing

100% of the total project cost is assumed to be financed by loans. Computation of the loan is
shown below.

Total Project Cost 19.81 million pesos
Capitalized Interest 2.84 million pesos
Total Loan Armount

(regular and soft loan) 22.65 million pesos

Fifty percent (509) of the loan is assumed to be at regular loan with interest rates of 10.5%
and 12.5% for the first 4.1 million pesos and the excess of 4.1 million pesos, respectively.

Remaining 50% of the loan is to be a soft loan with the following and conditions described in
Section 11.1.3.

The details of the project loan's debt service schedule is presented in Table 11.3-7.
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Projection of Financial Statements
The Water District's projected income statement for the period 1994-2005, as presented in Table

11.3-8, shows that annual net income are positive. Major financial ratios derived from the
income statement shows as follows;

a) . Operating ratio which measures the ability of revenues to cover operating ¢xpenses
shows that the aperating costs are between 52 — 62% of the operating revenues after
‘the project completion.

b) - Return on the average fixed assets, which measures the earning power of the district's
facilities, ranges from 9 to 25% after the completion of the project.

The projected cash flow statement for the same period as shown in Table 11.3-9 indicates the
sources and applications of funds. Major highlights from this table are as follows:

a) Increase in working capital is positive throughout the study period.
b) Debt service coverage which shows the ability of the district's internal cash generation
to meet its debt services increases from 1.6 in 1999 to 2.7 in 2005. These ratios are

higher than LWUA's minimum ratio of 1.3,

The projected balance sheet are presented in Table 11,3-10. Major points are shown as
follows;

a) Cash balance at the end of the study period (2005) is 15.3 million pesos.
b) A total of 9.5 million pesos is accumulated for cash reserves by the year 2005,

c) Current ratios which measure the ability of the district to meet its short term obligations
are almost between 5.4 and 7.2 after the project completion.

d) Debtfequity ratios which indicate the percentage of the long-term debt in the net worth
decrease gradually from 84% in 1998 to 49% in 2005.

Financial Internal Rate of Retumn

As shown in Table 11.3-11, the FIRR is 21.3 percent for the base case. The derived FIRR is
well above the water district's weighted average cost of capital at 11.3 percent, which is shown
in Table 11.3-12.

Sensitivity Analysis

A sensitivity analysis is conducted to determine the effect of variances in the assumptions to the
FIRR. The derived FIRR under selected variances to the base case are as follows:
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" Scenario - a . - FIRR

Base Case 21.3%
1. 20% increase in Investment Cost 18.4%
2. 20% increase in O & M Cost 17.4%
3. 20% decrcase in Revenue 13.2%

The computation of the FIRR under the different scenarios is also shown in Table 11,.3-11.
Results of the sensitivily analysis shows that the FIRR is greatly influenced by the decrease of
revenue. The derived FIRR, however, arc still more than the water district's weighted average
cost of capital.

{8)  Recommended Water Rates

The recommended water rates are shown below. The high increase of the rate in 1998 is tallied
with the projected year of implementation although an annual increase up to 2003 is also

proposed. The water rates in 1995 are effectively implemented in January. The details arc also
presented in Table 11.3-8. '

Minimum 11-20m? 21-30m? Over 31m*

1994 80.00 3.00 9.75 10.75
1996 104.50 11.00 11.83 12.93
: 1998 158.63 16.70 17.95 19.62
2000 191.94 20.20 21.72 23.74 -
2002 23225 24.45 26.28 28.73
2005 255.48 26.89 28.91 31.60

These recommended water rates are subject to the following criteria:

a) Minimum charge (First 10 m®) must not exceed 5% of the average family income of
the low income group

b) Any increase must be limited to 60% of the prevailing rates.

As can be seen in Table 11.3-8, the recommended rates for the first 10 m® do not exceed 5%

of the average income of the low income group. . Also, all rate increases are within the

 maximum limit of 60%.
Concluding Remarks of Financial Analysis

b &
L ©

The proposed development program for Mendez Water District is financially viable. However,
it must be emphasized that the following conditions should be fulfilled.

a) Water rates as discussed above should be adopted and  attained.

b) The project should be implemented in 1996 and completed by the end of 1997,
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11.3.4

M -

@)

()

) The targeted number of service connections should be attained because the FIRR is the
most sensitive in the revenue reduction. T

Economic Analysis
Project Benefits

Consumer Satisfaction

Under the assumption described in Section 11.1.4, the present economic value of water at 15% -

discount rate is 15.3 million pesos as shown in Table 11.3-13,
Health Benefits

Morbidity rate of water-borne disease in Mendez is 1,197 out of 100,000 according to the
Provincial Socio-economic Profile of Cavite. When 120 pesos per day. and 8 days per patient
were lost by illness, the present economic value of health benefits at 15% discount rate is 0.17
million pesos as shown in Table 11.3-14.

Fire_Protection

Under the assumption described in Section 11.1.4, the present economic value of fire protection
at 15% discount rate is 7.7 million pesos as shown in Table 11.3-15.

Project Costs

The detail of the conversion of financial project cost to economic cost is shown in Table 11.3-
16. Further, incremental economic operation and maintenance cost is shown n Table 11,3-17.

The summary of economic costs including the total replacement cost of 2.7 million pesos are
shown in Table 11.3-18.

Economic Benefits and Costs Analysis
The summary of quantifiable economic benefits and economic costs for the project is shown

below expressed as net present values of a 15% discount rate. Benefit cost ratio (BCR)
obtained is 1.07. Salvage value is shown in Table 11.3-20. '

Increase in Consumer Satisfaction 15.28 million pesos
Health Bencfits 0.17 million pesos
Reduction in Fire Damage : 7.68 million pesos -

Total Benefits :
(Salvage value is not included.) 23.13 million pesos
Total Project Costs 21.80 million pesos
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Benefit Cost ratio (BCR): 1.07

Economic Interna! Rate of Return

The results 6f EIRR are summarized below. EIRR for base case is estimated at 16.3%. Details

are¢ shown in Table 11,3-19. A sensitivity analysis is conducted to determine the effect of

variances in the assumptions to the EIRR. The derived EIRR under selected variances to the
base case are as follows:

Scenario EIRR
Base Case 16.3%
1. 20% increase in Investment Cost 13.9%
2. 20% increase in O & M Cost 15.0%
3. 20% decrease in Revenue . 11.8%

The base case and the scenario with 20% increase in operation and maintenance cost can exceed
the opportunity cost of capital of 15%, but other two scenarios can not exceed it.

Concluding Remarks of Economic Analysis

From the results of the preceding analysis, the proposed project for Mendez Water District is
considered economically almost feasible although two cases by sensitivity analysis are
unfeasible. :

PROJECT FOR NAIC
Estimation of the Construction Cost and Construction Period
Construction Cost

The basic construction costs of the improvement for the Naic water supply facilities totals
P17.57 million.

A summary of the estimated project cost is presented in Table 11.4-1a and 11.4-1b, the
detailed breakdown is shown in Table 11.4-2a and 11.4-2b.

Construction Period

In accordance with the facility requirement as described in Section 10.4.6, the tentative
construction period is presented in Fig, 11.4.1.
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TABLE 11.4-1a

COST ESTIMATES (P X 1000,
(1994 Price Level) - .

PHASE 1

NAIC WATER DISTRICT

LOCAL COMPONENT

FOREIGN EXCHANGE COMPONENT

11-62

LABOR
’ : TOTAL : — : C

FACILITIES COST . MATERIAL  SKILLED UNSKILLED  TOTAL DIRECT INDIRECT TOTAL
DEEPWELL CONSTRUCTICN

- Equipment 660.0 420.0 - - 4200 - | 2400 2400
- Civil Works 840.0 405.0 135.0 105.0 645.0 - 195.0 195.0
- Total 1.500.0 825.0 135.0 105.0 1,065.0 - 435.0 4350
PUMP STATION : -

- Equipment 1,849.8 240.0 - - 2400 1,679.8 30.0 1,708.8
- Civil Works 1,049.9 449.9 270.0 150.0 869.9 - 180.0 180.0
- Total 2,9987 £689.9 270.0 150.0 1.109.9 .1.679.8 210.0 1.889.8
STORAGE FACILITIES

- Equipment 303.7 151.8 . ‘ 151.8 - 151.8 151.8
- Civil Werks 3,492.3 2,201.7 189.8 303.7 2,695.2 B 797.2 797.2
- Totat 3.796.0 2,353.5 189.8 303.7 2,847.0 - 948.0 949.0
DEMOLITION/SURFACE RESTORATION

- Equipment 371.2 240.2 - - 240.2 - 131.0 131.0
- Civil Woerks 7206 491.3 873 54.8 . 6332 - 87.3 87.3
- Total 1,091.8 7315 87.3 54.6 873.4 . ' 218.4 218.4
DISTRIBUTION FACILITIES . . : .

~ Equipment 3,057.9 1,587.8 117.6 - 1,705.4 - 1,352.5 1,352.5
- Civil Works 2.822.7 1,203.7 4116 235,2 1.940.6 - 882.1 882.1
-- Total 5,880.6 28815 529.3 2352 3,646.0 - 2,2348 2,2346
"TREATMENT FACILITIES ' i

- Equipment 53.8 17.3 - - 17.3 326 38 36.5
- Civil Works 42,2 26.8 8.7 29 38.4 - 38 3.8
.- Total - 860 - 461 6.7. 29 . 55.7 32.6 7.7 403
SERVICE CONNECTICONS ]

- Equipment ’ 1,0335 27.6 - - 27.6 978.4 27.8 1,005.9
- Civil Works 344.5 151.8 55.1 110.2 3168 - . 27.6 276
- Total : 1,378.0 1791 551 110.2 344.5 978.4 55.1 1,033.5
VALVES/HYDRANTS

- Equipment 292.4 455 0.0 0.0 45.5 2208 17.2 247.0
-- Givil Works 137.4 59.0 263 43.5 128.8 0.0 8.6 8.8
- Total 429.8 104.5 26.3 435 174.2 228.8 258 256.8
'PLUMBING TOOLS & OFFICE EQUIPMENT

- Equipment 150.0 48.0 - - 48.0 67.0 35.0 102.0
- Civil Works - - - - - - - -

- Total 150.0 48.0 - - 48.0 7.0 35.0 102,0
LAND ACQUISITION

- Equipment 250.0 80.0 - - 80.0 1125 57.5 170.0
- Civil Works - - - - - -

- Total 250.0 BD.O 80.0 1125 575 170.0
TOTAL CONSTRUCTION COST -

- Equipment 8,122.3 2,8581 117.6 0.0 29757 3,100.1 2,048.5 5,146.6
- Civil Wotks 9,449.6 5,081.1 1,181.9 1,005.1 7,268.0 0.0 2,181.8 2,181.6
- Total 17.571.9 7,939 1,299.5 1,005.1 10,243.7 3,100.1 4,228.1 7,328.2



TABLE 11.4-1b
COST ESTIMATES (P X 1000}
(1994 Price Level)

PHASE 2
NAIC WATER DISTRICT

LOCAL COMPONERNT FOREIGN EXCHANGE COMPONENT
LABOR
: TOTAL —
x FACILITIES . COST MATERIAL  SKILLED UNSKILLED  TOTAL DIRECT INDIRECT TOTAL
1} DEEPWELL CONSTRUCTION
- Equipment 1,320.0 . 8400 - - B40.0 - 480.0 480.0
- Civil Works 1,680.0 8100 2700 2100 1,290.0 - 390.0 390.0
- Total 3,000.0 1,650.0 2700 2100 2,130.0 - 870.0 870.0
2} PUMP STATION
- Equipment 1,541.0 $89.7 - - 189.7 13217 237 13514
- Givil Works 8298 3556 2134 1185 B37.5 - 142.2 142.2
- Total 2,370.8 : 545.3 2134 1185 877.2 13277 1858.0 1,493.6
3) STORAGE FACILITIES .
- Equipment 453.4 2287 - - 226.7 - 228.7 226.7
- Civil Works 52146 32874 2834 A53.4 4,024.3 - 1,180.3 1,190.3
- Total 55668.0 35142 283.4 453.4 4,251.0 - 14170 4170
4) DEMOLITION/SURFACE RESTORATION
- Equipment 98.6 638 - - 638 - 3438 34.8
- Civil Works 181.4 1305 232 145 168.2 - 232 232
- Total 290.0 1943 232 145 2320 - 58.0 58.0
5y  DISTRIBUTION FACILITIES
- Equipment 1,663.3 © 86386 64.0 - 9276 - 7357 7387
- Civil Works 1,535.3 703.7 2239 127.9 10555 - 479.8 4798
- Total ) . 3,198.6 15673 2878 1279 1,983.1 - 1,2155 12155
6) TREATMENT FACILITIES
- Equipment 5§3.8 173 - - 17.3 326 38 36.5
- Clvil Works 422 ’ 258 6.7 22 38.4 - j¥:) 38
- Tetal 896.0 46.1 6.7 29 55.7 326 77 40.3
71 SERVICE CONNECTICNS
- Equipment 1,386.4 70 - - 370 13125 370 1,348.5
. - Civil Works 462.2 203.3 739 1479 4252 - aro 370
- Total 1,8486 240.3 738 147.9 462.2 13125 739 1,386.4
8) VALVESHMYDRANTS .
- Equipment 81.7 12.7 0.0 0.0 127 638 5.0 68.9
- Civil Works . 433 15.7 10.1 15.4 40.8 0.0 25 2.8
- Total 125.0 285 1041 151 536 63.9 75 71.4
9y LAND ACQUISITION
- Equipment 500.0 160.0 - - 160.0 2250 1150 3400
- Civil Works. - - - - . - - -
- Total 500.0 1800 - - 160.0 2250 115.0 3400
TOTAL CONSTRUCTION COST -
- -« Equipment 7.098.2 24108 64.0 0.0 247438 2.961.7 1,661.7 46235
- Civil Werks 29988 5,535.1 1.104.6 1,090.2 77300 0.0 2,268.8 2,268.8
- Total 17,0870 79459 1,168.6 1,090.2 10,204.7 2,861.7 39305 65,892.3
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TABLE 11.4-2a

BREAKDOWN OF COST ESTIMATES (Phase 1)

Naic Water District
Naic, Cavite
A.  ENGINEERING BASIC COST ITEM
1. Pipelines
a} 2355 m. 50 mm PVC Pipes C-100 @ P 200,00 /m
b) 898 m. 75 mm PVC Pipes C-100 @ P 240,00 /m
c) 1835 m, 100 mm PVC Pipes C100 & P 310.00 fm
d) 790 m. 150 mm PVC Pipes C-100 & £ 520,00 /m
€) 1275 m. 200 mm PVC Pipes C-100 @ P 1,490.00 fm
fy 1125 m. 250 mm FVC Pipes C-100 @ P 2,030.00 /m
2. Appurtenances
a) 31 pes. Gate Valves (Various Sizes) 8,000.00 /pcs
b} 9 units Fire Hydrant 20,200.00 funit
3. Deepwell Construction
150 m i Deepwell 10,000.00 /m
4. Pumping Station
50 HP 1 Submersible Pump 12,474.00 MHp
30 HP 1 Turbine Pump 18,168.10 /Hp -
1 unit Diesel Engine Drive 210,364.00 /unit
Power Connections Lump Sum
1 unit Generator sel {100KVA}) 790,560.00 /unit
2 20 sq. m. Pumphouse 7,500.00 fsqum.
5. Reservoir
292 cumn 1 Elevated Stee! Tank 13,000.00 /eum
B.  Service Connection
1060 1,300.00 f/s.c
7. Disinfection Facitity
2 sets Hypochtorinator 48,000.00 funit
Sub-Total A
B. NON-ENGINEERING BASIC COST ITEM
Plumbing Tools and Office Equipment Lump Sum
Land Acquisition 500 sq.m. 500.00 /sq.m.
Demolition 1,418 sq.m 200,00 /sq.m.
Restoration 213 cum 3,800.00 foum
Sub-Total B
TOTAL PROJECT COST
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471,000.00 -

215,520.00
599,850.00
410,800.00
1,899,750.00
2,283,750.00

248,000.00
181,800.00

1.500,000.00

£23,700.00
575,043.00
210,364.00
500,000.00
790,560.00
300,000.00

3,796,000.00

1,378,000.00

96,000.00

P 5,880,670.00

429,800.00

1,500,000.00

2,999,667.00

3.796,000.00

1,378,000.00

96,000.00

P 16,080,137.00

150,000.00
250,000.00
283,600.00
808,260.00

P 1,491,860.00

P 17.571,897.00

SAY P 1757 MILLION



TABLE 11.4-2b

BREAKDOWN OF COST ESTIMATES {Phase 2)
Naic Water District
Naig, Cavite

A.  ENGINEERING BASIC COST ITEM

1. Pipelines
a) 1040 m. 100 mm PVC Pipes C-100 @ P 310.00 /m
b) 3640 m. 160 mm PVC Pipes C-100 @ P 520.00 /m
¢) 660 m. 200 mm PVC Pipes C-100 @ P 1,480.00 /m
2  Appurtenances
a) 3 pes. Gate Valves {Various Sizes) 8,000.00 /pes
b) 5 units Fire Hydrant 20,200.00 funit
3. Deepwell Construction
180 m 2 Deepwell 16,000.00 /m
4, Pumping Station
30 HP 2 Turbine Pump 19,168.10 /Hp
2 unit Diesel Engine Drive 210,364.00
) Power Connections Lump Sum
2 20 sq. m. Pumphouse 7.500.00 /sq.m.
5. Reservoir
436 cum 1 Elevated Steel Tank 13,000.00 foum
6. Service Connection
1422 1,300.00 /sc
7. Disinfection Facifity
2 sets Hypochlorinator 48,000.00 funit
Sub-Tolal A
B. NON-ENGINEERING BASIC COST ITEM
Land Acquisition 1,000.00 sq.m. 500.00 fsq.m.
Demolition 500.00 sq.m 200.00 /sq.m.
Restoration 50.00 cum 3,800.00 fcum

Sub-Total B

TOTAL PROJECT COST
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322,400.00
1,882,800.00
983,400.00

24.000.60
101,000.00

3,000,000.00

1,150,086.00
420,728.00
500,000.00
300,000.00

5,668,000.00

1,848,600.00

96,000.00

3,198,600.00

125,000.00

3,000,000.00

2,370,814.00

5,668,000.00

1,848,600.00

86,000.00

16,307,014.00

500,000.00
100,000.00
180,000.00

790,000.00

17,097,014.00
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11.4.2
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11.4.3
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Organization and Cost for Operation and Maintenance of the Water Supply System
Organization

The present organization set—up of the NAIC-WD was newly formed in 1994, and it is very
small one having 10 personne! including the general manager. However, it will be necessary
to increase the number of personnel in 1997 after the proposed water supply system is
implemented. :

Based on the above and the projected number of service connection described in Section 10.4.4,
the number of personnel for the NAIC-WD from the year 1995 up to 2005 is computed as
follows:

Design year No. of Connection  No. of Employee

1995 558 10
1996 558 10
1997 1,172 12
1998 1,287 13
1999 1,403 14
2000 1,530 15
2001 1,661 _ : 17
2002 3,083 31
2003 3,419 34
2004 3,793 38
2005 4,211 42

Cost for Operation and Maintenance of the Water Supply System

A sumimary of operation and maintenance cosi for the Naic water supply system from the year
1994 to 2005 is shown in Table 11.4-3, and a breakdown of the expenditures is presented in
Table 11.4—4a to 11.4-4c.

For the financial analysis in Section 11.4.3, a summary of operation and maintenance costs and
a breakdown of the expenditures for Phase I only are presented in Table 11.4-5, and Table
11.4-6a to 11.4-6¢, respectively.

Financial Analysis

Financial Background

Naic Water District started its operation in July, 1993. At present, the district is in a transitional
period from RWSA to Water Disirict.
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TABLE 11.4-4a
A) PERSONNEL

The staff is expected to increase by design year to cope up
. with growing demand of the water supply system.

Staff =

-Cost for Operation and Maintenance

100 per Connection

Cost = Staff * Average Salary *

YEAR

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

Average
Salary/month

4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00

4,500.00

Conn

558
558
558

1,172

1,287

1,403

1,530

1,661

3,083

3,419

3,793

4,211
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Staff

10
10
10
12
13
14
15
17
31
34
38
42

13 months

Annual
Cost (P)

585,000.00
586,000.00
585,000.00
702,000.00
760,500.00
819,000.00
877,500.00
994,500.00
1,813,500.00
1,989,000.00
2,223,000.00
2,457,000.00
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TABLE 11.4-6a
A).PERSONNEL

The staff is expected to increase by design year to cope up
with growing demand of the water supply system.

Staff =

Cost for Operatin and Maintenance

100 per Connection

Cost = Staff * Average Salary *

YEAR

1994
1995
1986
1997
1998
1999
2000
2001
2002
2003
2004
2005

Average
Salary/month

4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00
4,500.00

Conn

558
558
558

1,172

1,287
1,403
1,630
1,661
1,813
1,981
2,165
2,371
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Staff

10
10
10
12
13
14
15
17
18
20
22
24

'1 3 months

Annual
Cost (P)

585,000.00
585,000.00
585,000.00
702,000.00
760,500.00
819,000.00
877,500.00
994,500.00
1,053,000.00
1,170,000.00
1,287,000.00
1,404,000.00
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@)

3)

*)

)

Development Cost

The cost estimates of the required improvements are presented in the preceding section. A
breakdown of the project cost on an annual basis is shown in Table 11.4-7. '

Operating and Maintenance Costs

Operating and Maintenance costs arc shown in Table 11.4-8. Details are also shown in the
preceding section (Section 11.4.2).

Project Financing
100% of the total project cost is assumed to be financed by loans. The district will be

exempted from the equity contribution since the project is their initial'major improvement.
Computation of the loan is shown below.

Total Project Cost {Phase 1) 22.61 million pesos
Capitalized Interest 3.71 million pesos

Total Loan Amount (regular and soft loan) ~ 26.32 million pesos
50% of the loan is assumed to be at regular loan with interest rates of 8.5%, 10.5% and 12.5%
for the first 2 million pesos, the next 5 million pesos and the excess of 7 million pesos,

respectively.

Remaining 50% of the loan is to be a soft loan with the terms and conditions described i
Section 11.1.3.

The details of the project loan's debt service schedule is presented in Table 11.4-9.

Projection of Financial Statements

The water district's projected income statement for the peried 1994-2005, as presented in Table
11.4-10, shows that annual net income are positive except in 1995. Major financial ratios
derived from the income statement shows as follows;

a) Operating ratio which measures the ability of revenues to cover operating expenses

shows that the operating costs are between 48 - 60% of the operating revenues after
the project compietion.

b) Return on the average fixed assets, which measutes the eaming power of the district's
facilities, ranges from 10 to 20% after the completion of the project.’

The projected cash flow statement for the same period as shown in Table 11.4-11 indicates the
sources and applications of funds. Major highlights from this table are as follows:
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~a) _Increase in working capital is positive throughout the study period except in 1995.

b) Debt service coverage which shows the ability of the district's infernal cash generation
“to meet its debt services are between 1.7 and 2.7 in 1999 - 2005. These ratios are
higher than LWUA’s minimum ratio of 1.3. ' '

The projected balance sheet are presented in Table 11.4-12. Major points are shown as
follows;

a) Cash balance at the end of the study period (2005) is 12.5 million pesos.
b) A total of 7.7 million pesos is accumulated for cash reserves by the year 2005.

C) Current rmtios, which measure the ability of the district to meet its short term
obligations, increase from 5.2 in 1998 to 8.1 in 2005.

d) Debt/equity ratios which indicate the percentage of the Jong—term debt in the net worth
decrease from 89% in 1998 to 58% in 2005.

Financial Internal Rate of Return

As shown in Table 11.4~13, the FIRR is 19.7 percent for the base case. The derived FIRR is

well above the water district's weighted average cost of capital at 11.1 percent, which is shown
in Table 11.4-14.

Sensitivity Analysis

A sensitivity analysis is conducted to determine the effect of variances in the assumptions to the
FIRR. The derived FIRR under selected variances to the base case are as follows:

Scenario FIRR
Base Case 19.7%
1. 20% increase in Investment Cost 16.7%
2. 20% increase in O & M Cost 16.1%
3. 20% decrease in Revenue 12.0%

The computation of the FIRR under the different scenarios is also shown in Table 11.4-13.
Results of the sensitivity analysis shows that the FIRR is greatly influenced by the decrease of

revenue. The derived FIRR, however, are still more than the water district's weighted average
cost of capital.

Recommended Water Rates

The recommended water rates are shown below, The rates in 1995 is based on the interview
to the water district. The high increase of the rate in 1998 is tallied with the projected year of
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implementation although an annual increase up to 2003 is also pfoposcd. The details are also
presented in Table 11.4-10. ‘

. Minimum 11-20m’ 21-30m* Over 31m’
1995 30.00 10.00 20.00 20.00
1996  36.00 12.00 24.00 2400
1998  65.66 21.89 4378 4378
2000 7945 2648 52.97 52.97
2002 87.40 29.13 58.27 58.27

2005 96.14 3205 64.09 - 6409
These recommended water rates are subject to the following criteria:

a) Minimum charge (First 10 m®) must not exceed 5% of the average family income of
the low income group

b) Any increase must be limited to 60% of the prevailing rates.

As can be seen in Table 11.4-10, the recommended rates for the first 10 m® do not exceed 5%

of the average income of the low income group. Also, all rate increases are within the
maximum limit' of 60%.

Concluding Remarks of Financial Analysis

The proposed development program for Naic Water District is financially viable. However, it
must be emphasized that the following conditions. should be fulfilled.

a) Water rates as discussed above should be adopted and attained.
b) The project should be implemented in 1996 and compieted by the end of 1997.

c) The targeted number of service connections should be attained because the FIRR is the
most sensitive in the revenue reduction.

Economic Analysis
Project Benefits
Consumer_Satisfaction

Under the assumption described in Section 11.1.4, the present economic value of water at 15%
discount rate is 19.0 million pesos as shown in Table 11.4-15.
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Morbidity rate of water-bome disease in NAIC is 859 out of 100,000 according to the
Municipal Socio-economic Profile. When 125 pesos per day and 8 days per patient were lost
by illness, the present economic value of health benefits at 15% discount rate is 0.09 million
pesos as shown in Table 11.4-16.

Fite Prote.ction

Under the assumption described in Section 11.1.4, the present economic value of fire protection
at 15% discount rate is 17.8 million pesos as shown in Table 11.4-17,

Project Costs

The detail of the conversion of financial project cost to economic cost is shown in Table 11.4-
18. Further, incremental economic operation and maintenance cost is shown in Table 11.4-19.
The summary of economic costs including the total replacement cost of 4.6 million pesos are
shown in Table 11.4-20.

Economic Benefits and Costs Analysis
The summary of quantifiable economic benetits and economic costs for the project is shown

below expressed as net present values of a 15% discount rate. Benefit cost ratio (BCR)
obtained is 1.49. Salvage value is shown in Table 11.4-22.

Increase in Consumer Satisfaction 18.95 million pesos
Health Benefits 0.09 million pesos
Reduction in Fire Damage 17.84 million pesos

Total Benefits

(Salvage value is not included.) 36.88 million pesos
Total Project Costs - 24.79 million pesos
Benefit Cost ratio (BCR): 1.49

Economic Internal Rate of Return

The results of EIRR are summarized below. EIRR for base case is estimated at 26.0%. Details
are shown in Table 11.4-21. A sensitivity analysis is conducted fo determine the effect of
variances in the assumptions to the EIRR. The derived EIRR under selected variances to the
base case are as follows:

Scenarjo EIRR

Base Case 26.0%
1. 20% increase in Investment Cost 2_1.9%
2. 20% increase in O & M Cost 24.7%
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11.5

11.5.1

(1)

@

11.5.2

ey

3. 20% decrease in Revenue | 19.6%
For all the scenarins, the EIRR exceed the opportunity cost of capital of 15%.
Concluding Remarks of Economic Analysis
From the results of the preceding analysis, the proposed pl;oject for Naic Water District is
considered economically feasible.
PROJECT FOR TAGAYTAY CITY
Estimation of the Construction Cost and Construction Period
Construction Cost

The basic construction costs of the recommended plan for the Tagaytay City water supply
facilities totals P52.28 million.

A summary of the estimated project cost is presented in Table 11,5-1 and the detailed
breakdown is shown in Table 11.5-2. '

Construction Period
In accordance with the facilities requirement as described in Section 10.5.6, the construction

period is presented in Fig. 11.5-1.

Organization and Cost for Operation and Maintenance of the Water Supply System

Organization

The TC-WD presently has 47 regular employees headed by the general manager. This number
will be adequate for the years up to 2005 based on the LWUA's Methodology Manual.

Based on the number of service connection described in Section 10.5.4, the number of personnel
for the TC-WD from the year 1995 up to 2005 should be as follows:

Design year No. of Connection No. of Employee
1995 3,000 47
1996 3,159 47
1997 3,325 47
1998 3,774 . 38
1999 3,921 39
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TABLE 11.5-1

COST ESTIMATES (P X 1000)
(March 1994 Price Level)

TAGAYTAY CITY WATER DISTRICT

LOCAL COMPONENT

FOREIGN EXCHANGE COMPONENT

11-95

LABOR
- TOTAL -

FACILITIES: : COST MATERIAL SKILLED  UNSKILLED TOTAL DIRECT INDERECT TOTAL

BOOSTER PUMPING STATION

- Equipment ] 46754 1.0586 - - 10586 35286 882 36168

- Civil Works 4,146.1 22054 1,058.6 6175 368815 - 2646 264.6

- Tetal 88216 3,2684.0 10588 6175 4,940.1 35286 3529 38815

DISTRIBUTION FACILITIES

- Equipment 7.239.7 3,759.1 2785 - 40375 - 32022 32022
. - Civil Works 8.6828 3,083.0 974.6 556.9 4594.4. - 2,088.4 2,088.4

- Total 139225 68220 1,253.0 55689 8,632.0 - 5,2806 52906

TRANSMISSION FACILITIES

- Equipment 65,0442 3,138.3 2325 - 3,370.8 - 2,6734 26734

- Clvil Works 55793 2,557.2 8136 4649 38357 - 1,743.5 1,7435

- Total 11,6235 56955 1,046.1 484.9 7.206.5 - 44169 44169

SERVICE CONNECTIONS

- Equipment ’ 4378 1.7 - - 117 414.4 11.7 426.1

- Civil Works 145.9 842 233 46.7 1343 - t1.7 11.7

- Total 583.7 75.9 233 46.7 1459 414.4 233 43718

VALVES/HYDRANTS .

- Equipment 1,420.7 220.2 00 0.0 2202 1,120.1 804 1,200.5

- Chvil Works 590.3 2986 855 1858 550.0 0.0 402 40.2

- Total 2,011.0 5188 85.5 1658 770.2 1,120.1 120.7 12408

STORAGE FACILITY

« Equipment 7,987.5 - 2130 - - 213.0 7.561.5 2130 7.7745

- Civil Works 26625 11718 426.0 852.0 24495 - 2130 2130

- Total ] 10,650.0 1,384.5 426,0 852.0 2,662.5 75615 426.0 79875

PAVEMENT DEMOUITION/RESTORATION

~ Equipment 2258 146.0 . - 146.0 - 796 79.6

- Civil Works 438.0 2086 534 332 384.9 - 53.1 53.1

- Total 663.6 4446 53.1 33.2 5309 - 132.7 1327

PLUMBING TOOLS & OFFICE EQUIPMENT

- Equipment - - - - - - - -

- Civil Works - - - - - - - -

- Total - - - - - - - .

LAND ACQUISITION

- Equipment 4,000.0 1,280.0 - - 1,280.0 1.800.0 920.0 2,7200

- Civil Works - - - - - - - -

- Total 4,000.0 1,280.0 - - 1,280.0 1,8000 9200 27200

TOTAL CONSTRUCTION COST

- Equipment 32,0308 9.826.0 510.9 0.0 10,3378 14,4247 7.2685 21,6932

- Civil Works 20,244.9 9,658.5 34347 27372 15,830.4 0.0 44145 44145

- Total 52,2759 19,485.3 39457 27312 26,168.1 14,4247 11,683.1 26,1077



TABLE 11.5-2

BREAKDCOWN OF COST ESTIMATES

Tagaytay City Water District

A, ENGINEERING BASIC COST ITEM

1. Fipelines

1} Transmission

a) 2710 m.
b) M0 m.
c) 562 m.
d} 1 set
2) Distribution
d) 2382 m.
&) 1201 m.
f) 6629 m.
) 4849 m.
h} 6863 m,
iy 3501 m.

2. Appurtenances

" a) 20 pes,
b) 10 sets
c) 5 units

3. Pumping Station

3

375 HP 3
75 Hp 1
1 20

C 500 KVA 1
4., Reservoir

300 cum
250
100
50
25
1 unit

_, LW

5.  Service Connection

449

300 mm Steef Pipe Sch. 20 @ P
300 mm Steef Pipe Sch. 40 @ P
300 mm Steet Pipe S8ch. 60 @ P
Pressure Protection Device

250 mm PVC Pipes C-100 @ P
200 mm PVC Pipes C-100 @ P
150 mm PVC Pipes C-100 @ P
100 mm PVC Pipes C-100 @ P
75 mm PVC Pipes C-100 @ P
50 mm PVC Pipes C-100 @ P

Gate Valves (Various Sizes)
Valves for Transmission Lines
Fire Hydrant/Blow-off Valves

Multl-stage Turbine Pump
Turbine Pump
Centrifugal Pump

Power Connections

sq. m. Pumphouse
Generator Set

Elevated Steel Tank
Concrete Ground Reservoir
Concrete Ground Reservoir
Concrete Ground Reservoir
Concrete Ground Reservoir
Reservoir Rehahilitation

B. NON-ENGINEERING BASIC COSTITEM

Land Acquisition
Demolition
Restoration

2,000 sg.m.
1,418 sq.m
180 cum

TOTAL PROJECT COST

Lumgp Sum
Lump Sum
Lump Sum
Lump Sum

2,030.00 /m
1,490.00 /m
520.00 /m
310.00 /m
24000 /m
200.00 /m

8,000.00 /pes
Lump Sum
20,200.00 funit

34,312.50 Hp
'64,875.00 /Hp

Lump Sum

7.500.00 fsq.m.

Lump Sum

13,000.00 feum

10,000,00 feum

10,000.00 feum

10,000.00 foumn

10,000.00 fcum
Lump Sum

1,300.00 /fs.c

Sub-Total A

2,000.00 /sq.m.
200.00 fsq.m.

3,800.00 jeum

Sub-Tolal B

11-96

6,010,068.00
1,200,000.00
2,850,000.00
1,562,500.00

4,835,460.00
1,789,490.00
3,447,080.00
1,503,180.00
1,647,120.00

700,200.00

160,000.00
1,750,000.00
101,000.00

1,372,500.00
1,297,500.00
301,588.00

500,000.00 -

150,000.00
5,200,000.00

683,700.00

11,623,468.00

13,922 540.00

2,011,000.00

8,821,588.00

10,650,000.00

583,700.00

P 47,612,296.00

4,000,000.00
283,600.00
380,000.00

P 4,863,600.00

P 52,275,896.00

SAY P 5228 MILLION
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