APPENDIX 8.2,1.8 PROJECT COST WITH FOREIGN AND LOCAL CURRENCY BREAKDOWN
(1986 Price Level, Cabuyao~Sta. Rosa~Bifian)

SUMMARY

Phase I, Stage 1

(Unit: thousand B) -

F.E.C Local Total

Direct Construction Cost 25,702 20,737 . 46,439

Physical Cont, (8% of D.C.C.) 2,056 1,659 3,715

Sub Total 27,758 22,396 50,154

Leakage Detection - 699 699
Detailed Design (i0% of 5.T.

In Stage 1 & Stage 2) 4,836 4,835 9,671

Construction Supervision
(4% of 8.T.,) 1,003 1,003 2,006
Total 33,597 28,933 62,530

Phase I, Stage 2

(Unit: thousand B)

F.E.C Local Total

Direct Construction Cost 27,136 15,975 43,111

Physieal Cont. (8% of D.C.C.) 2,171 1,278 3,449

Sub Total - 29,307 17,253 46,560
Construction Supervision

(4% of S.T.) 371 1,491 1,862

Total 29,678 18,744 48,422

Phase II

(Unit: thousgand ®B)

F.E.C Local Total

Direct Construction Cost 109,443 73,170 182,613

Physical Cont. (8% of D.C.C.) 8,755 5,854 14,609

Sub Total 118,198 76,024 197,222

Detalled Design (10% of S5.T.} 9,861 9,861 19,722
Construction Supervision

(4% of S.T.) 7,889 - 7,889

Tatal 135,948 88,885 224,833
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The following tables show the breakdown of the project cost in
each design year., The unit of all figures is thousand pesos. Project cost
1s further broken down into the Foreign Exchange Compornent and the Local

Currency Compornent, Abbreviations in the tables are as follows:

COST === Construction Cost
C.FEC —— Cost for Civil Work in the ¥oreign Exchange Compornent
C.DOM  ——w Cost for Civil Work in the Local Currency Compornent

C.D,UNSKL -~~~ Cost for Unskilled Laborer of Civil Works in the Local
Currency Compornent.

E,FEC ——= Cost for Equipments in the Foreign Exchange Compornent

E.DOM ~r— Cost for Equipments in the Local Currency Compornent

COST = C.FEC 4 C.DOM + E,.FEC + E.DOM
The exchange rates used in the cost eatimates are as follows:

B20 = 81
$1 = ¥155
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APPENDIX 8.2.1.C OPERATION ANDlMAINTENANCE COST BY PHASE (Cabuyao-Sta, Rosa-Bifian)

(Unit; thousand pesos)

Phase 1

Phage II
Stage 1 Stage 2
Item Cost Cosgt Cost
operation & Maintenance Cost
Salary 1,360 p/M.M 539 1,322 2,301
Power 0.25 PB/kwH 25 506 2,022
Chemical 27 ®fkg 99 260 772
Miscellaneous 814 2,191 6,383
Maintenance 609 1,792 5,071
Total 2,086 6,071 16,549

- 97 -



APPENDIX 9.3.1 MARKET SURVEY

The market survey was conducted by interviews to the residents
in the study area using the LWUA's interview sheet as per attached in the

end of this section,

The total number of respondents and its estimated coverage

ratio to the total number of households in the study area are as follows:

Total Number of Estimated Total Coverage Ratio to
Respondents Household Total Household
7,291 23,725 31%

The results of the market survey are shown in TABLEs 9.3.1.,
9.3.2. and 9.3.3.

From the market survey, the income distribution of the

respondents is shown as follows:

Cabuvao Sta. Rosa Binan Total
Income Bracketl/ Ave. Ave, Ave., Ave.

Pesos Number Pesos Number Pescos Number Pesos Number
P00 and below 679 160 696 703 592 1,407 630 2,270
BG01 to P1500 1,212 321 1,203 940 1,205 1,230 1,205 2,491
B1,501 to B2,500 2,152 157 2,130 554 2,099 637 2,118 1,348
B2,501 to P4,500 3,467 98 3,312 274 3,340 389 3,346 706
P4,50]1 and above 8,338 13 5,357 28 5,798 78 5,972 119

1/ Residential, excluding no-income and no-answer
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TABLE 9.3.1 MARKET SURVEY SUMMARY
(Cabuyao)

Total Number of Respondents: 755

1.

Distribution According to Buildlng Type
No. %
a. Residential : 755 160,00
b. Commercial H 0 0.00
¢. Industrial : 0 0.00
Distribution According to Source of Water
NO. %
a. Connected to System : 288 38.1
b. Neighbor's Connection H 70 9.27
c. Public Faucet 93 12.32

d. Private Systen P a00 39.74

.e. lWater Vendor 0 0.00
f. Others _ 4 0.53
© Averade Persons Per Household
a. Resldential / Number of Sample @ 5.73 / 748
b. Commercial / Number of Sample ¢ 0.00 / 0
c. Industrial / Number of Sample : 0.00 / 0

Willingness To Connect (%)

Resldential Commercial Industrial Total

a. Yes v 37.22 ¢.00 0.00 ar.z
b. No P 24.64 0.00 n.q0 24,64
c. [Undecided : 0.00 0.0a 0.00 0.00
d. W Own Conn.: 38.15 - 0,00 0.00 38.15

Average Monthly Water Needs

Tyre / Number of Sample : Residential Commercial Industrial

.
1
1
4

a. Kerosene Can / 167 13.01 0.99 n.0n
b, Drum / 578 2,99 0.00 0.00
c. Gallon / 3 : 4,33 0.00 0.00
d. Others / 1 25.00 0.00 0.00

Ave, Monthly Electric Bills for Residential Users (PESO): 58.84
Number of Effective Respondents I U]

Ihcome Distributlon
( Residential, ExXcluding No~Income and No-Answer ]

AVE . PESO NUMBER
a. P00 and Below : 679 160
b. P80l to PISOD @ 1212 321
c. PI501 to P2500 2152 157
d. P2501 to P4500 @ 34567 98
e. P4501 and Above : 8338 13
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TABLE 9.3.2 MARKET SURVEY SUMMARY
{Sta.Rosa)

Total Number of Respondents: 2594

[

a.
b,
c.

Residential
Commercial
Industrial

*
.
'R
’
.
.

Distribution According to Building Type

2

Distribution According to Source of Water

a.
b,
C!
d,
€,
f.

Connected to System
Neighbor's Connection
Public Faucet

Private Systenm

Water Vendor

Others

Average Persons Per Household

.
b.
C.

Residential / Number of Sample
Commercial / Number of Sample
Industrial / Number of Sample

Willingness To Connect (%)

a,
b,
C.
d.

Resldential Commercial

Yes o 44.08 32
No v 31.58 43
Undecided ¢ 0.44 {
W/ Own Conn,:  23.93 22

Average Monthly Water Needs

a.
b.
c,
d.

Kerosene Can / 550 @

Drum /2020
Gallon / 16
Others / 5 ¢

.
H
.
.
*
*
4
1
v
H
N
.

- we wam

.84
.28
.49
.39

1

No.
524
87
3

No.
618
343
809
016

Indus

100,
0.
0.
0.

2

%
97.30
2.58
g.12

%
23.86
13.22
23,48
38.17

0.04
4,23

2524

trial Total
00 43.83
0n: 31.84
00 0.46
aq 23.86

Type / Number of Sample ! Residential Commercial Industrial
11,76
3.24
10.56
2.10

2.26 0.00
6.03 4.33
0.00 0.00
0.00 0.00

Ave, Monthly Electric Bills for Residential Users (PESO)! §1.42
Number of Effective Respondents

Income Distribution
( Residential, Excluding No-Income and No-Answer )

[ =P e = =)

: AVE. PESO
P00 and Below : 696
PS0t to PIGOO ¢ 1203
PI501 to P2500 2130
P2501 to P4500 3312
P4501 and Above 5357
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TABLE 9.3.3 MARKET SURVEY SUMMARY
' ‘ (Bifian)

Total Number of Respondents: 3942

1.

Distribution According to Building Type

Na. %
a, Residential ! 3838 97,38
b. Commercial : 101 2.86
c. [Industrial ' 3 0.08

Distribution According to Source of Water

Na. A
a. Connected to System ¢ 557 14,13
b. WNeighhor's Connection v 627 15,91
¢. Public Faucet 1231 31.23
d. Private System v 1812 38.36
e, Water Vendor : 0 4.00
f. Others : 15 0.38
Average Persons Per Household
a, Residential / Number of Sampte : 6.67 » 3833
b. Commercial / Number of Sample : 6.33 / 100
¢. Industrial / Number of Sample @ 12.67 7/ 3

Willingness To Connett (%) -
Residential Commercial Industrial Total

49.56 41.58 33,33 49,34

a.  Yes H

b. No ; 35.36 26.73 0.00 35.11
¢, Undecided 1.43 0.99 0.00 1.42
d. W/ Own Conm.: 13.65 30.69 66.67 14,13

Average Monthly Water Needs

Type / Number of Sample : Residential Commercial Industrial

a. Kerosene Can / 794 10, 46 15.74 . 0,00
b. Drum /2898 3.30 5.62 6.00
c. Gallon / 14t 22.08 9.50 G.00
d. -Others / 2 4,50 0.00 0.00

Ave, Monthly Electric Bills for Residentlal Users (PESD): 53.25
Number of Effective Respondents r 3753

Income Distribution
( Residential, Excluding No-Income and No-Answer )

AVE. PESO NUMBER
a., P800 and Below : 592 14G7
b.  PJ01 to PI500 ¢ 1205 1230
c. Pi501 to P2500 2099 637
d. P3501 to P4500 3340 349
e. P4501 and Above @ 5798 T8
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The existing sources of water of the respondents and theix

willingness to connect to each source of water are indicated below :

Willingness to Connect

Sourxces of Water Distribution Yes No
(1) Cabuyao . * .
Connected to System 38 -~ -
Neighbor's Connection 9 61 39
Public Faucet 12 72 28
Private System 40 56 44
(2) Sta. Rosa
Connected to System 24 - -
Neighbor's Connection 13 66 33
Publiec Faucet 23 57 42
Private System 39 55 44
(3) Binan
Connected to System 14 - -
Neighbor's Connection 16 73 26
Publichaucet 31 58 41
Private System 38 51 47
(4) Total
Connected to System 20 - -
Neighbor's Connection 14 70 29
Public Faucet 27 58 41
Private System 39 53 46

The respondents' major sources of water are private system and
public faucet, while the other respondents are connected to the system,
gome are dependent in their neighbours connection for their water needs.
In addition, 0.4% of the respondents depend on the water vendors and
others for their water sources. The above table shows that the

respondents are willing to connect to the waterworks system.

The distribution of water sources and the respondents'
willingness to connect according to income bracket are also obtained from

the market survey as shown in TABLE 9.3.4.
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TABLE 9.3.4 DISTRIBUTION OF WILLINGNESS TO CONNECT BY INCOME BRACKET

Income Bracket
Sources of Water B900 #901- 21,501~ 22,501~ B84,501-
& below PBL,500 2,500 B4,500 @ & above

(1} Cabuyao _ ) o . :
Connected to System 34 X 38 1% 15 % % % 8 %

Neighbor's Connection - 13 10 6 7
Public Faucet 26 12 4 3 8
Private System 26 40 41 56 77

Willingness to Connect

Yes 34 39 31 45 62
No 32 23 22 21 31
Undecided a ¢ 0 G G

With Own Connection 34 38 47 34 7

{2) Sta. Rosa

Connected to System 14 24 30 33 41
Neighbor's Connection 21 10 11 9 0
Public Faucet 35 25 16 8 6
Private System - 29 40 43 49 53

Willingness to Connect

Yes 45 41 46 béy 32
No 40 34 24 22 26
Undecided 1 0 1 1 0
With Own Comnnection 14 25 29 33 42
{3) Binan
Connected to System 6 15 20 26 20
Neighbor's Connection 21 16 12 9 4
Publie Faucet 47 28 18 11 15
Private System 25 4l 50 53 60

Willingness to Connect

Yes 50 49 51 47 45
No 42 34 27 26 33
Undecided 1 1 2 1 2
With Own Connection 7 16 20 26 20
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As a tesult of the market survey, the respondents' willingness

and unwillingness to connect is summarized as follows :

Answyer Gabuyac  Sta., Rosa  Binan
Yes 37 % 44 % 49 %
No 25 32 35
With own conmnection 38 24 14

Note ! With respect to type of users, residential users account
for 100%Z in Cabuyao, 97% in Sta.Rosa, and 97 % in Binan,
Respectively,

It is observed from the results of the survey that the majority
of the respondents in the three municipalities who are not yet connected
to the existing system are willing to connect to the waterworks system.
It is expected therefore that more residents in the Cabuyao-Sta.Rosa-

Binan will connect to the new water supply system when it is expanded.
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INTERVIEW SHEET FORMAT USED IN THE MARKET SURVEY
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APPENDIX 9.7.1 FINANANCIAL INTERNAL RATE OF RETURN (FIRR)

In the caleculation of Financial Internal Rate of Return (FIRR),
the following two indicators are normally used to evaluate financial

profitability of a project.
(1) Internal Rate of Return on Investment (IRROI)

The term IRROI indicates the internal rate of return on total
capital investment, and assesses the profitability of the Project as a

whole and the ability to recover funds invested in the Project.

The IRROI is calculated based on the assumption that the total
capital investment is covered by its own capital. Therefore, the
financial conditions such as the loan conditions on borrowed capital,
changes on the ratio of equity to total capital requirement and others
have no effect omn the IRROIL. Accordingly, the IRROI indicates the
profitability of the Project itself.

(2) Internal Rate of Return on Equity (IRROE)

The term IRROE indicates the internal rate of return on equity,
and assesses the profitability only with respect to equity and the
ability to redover funds invested in the Project as equity. Here, the
IRROE is calculated on the basis of such financial conditions proper to
the Project ds the loan conditions on borrowed capital and amount of

capital owned.

In this study, the FIRR was calculated using the same method
applied in the study report of the BACOLOD CITY WATER DISTRICT PHASE II
WATER SUPPLY FEASIBILITY STUDY, DRAFT REPORT VOLUME 3 by LWUA.
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APPENDIX 9.8.1 FINANCIAL RECOMMENDATION

The proposed water rates for 1/2 inch connections of commercial
users, and 3/4 inch connections of domestic and commercial users to

achieve financial self-sufficiency are as follows :

(1 Water rate for 1/2 inch connections of commercial users
Rate/

Period Unit First 10cu.m  11-20cu.m 21-35cu.m Above 35cu.m
1938 B0.9 B 45.0 B 5.6 B 7.2 P O.4
1989 1.3 65.0 8.2 10.4 13.6
1990 1.3 65.0 8.2 10.4 13.6
1991 1.9 95.0 11.8 15.2 20.0
1992 1.9 95.0 11,8 15,2 20.0
1993 2.4 120.0 15.0 19,2 25.2
1994 2.4 120.0 15.0 19.2 25.2
1995 2.7 135.0 16.8 21.6 28.4
1996 2.7 135.0 16.8 21.6 28.4
1997 3.5 175.0 21.8 28.0 36.8

(2) Water rate for 3/4 inch connection of domestic users
Rate/

Period  Unit TFirst 10cu.m 11-20cu,m  21-3%cu.m Above 35cu.m
1988 RO.9 B 36.0 B 4.5 P 5.8 B 7.5
1989 1.3 52.0 6.6 8.3 10.9
1990 1.3 52.0 6.6 8.3 10.9
1991 1.9 76.0 9.4 12.2 16.0
1992 1.9 76.0 9.4 12.2 16.4
1993 2.4 96.0 12.0 15.4 20.2
1994 2.4 96.0 12.0 15.4 20.2
1995 2.7 108.0 13.4 17.3 22.7
1996 2.7 108.0 13.4 17.3 22.7
1997 3.5 140.0 _ 17.4 22.4 29.4
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(3) Water rate for 3/4 inch connection of commercial users

Rate/

Period Unit First 10cu.m 11-20cu.m 21-35cu.m Above 35cu,m
1988  R0.9 B 72.0 P 9.0 ®11.6 P15.0
1989 1.3 104.0 13.2 16.6 21.8
1990 1.3 104,0 13.2 16.6 21.8
1991 1.9 152.0 18.8 2% .4 32.0
1992 1.9 152.0 18.8 24 .4 32.0

1993 2.4 192.0 24,0 30.8 40.3
1994 2.4 192.0 24 .0 30.8 40.3
1995 2.7 216,0 26.8 34.6 45 .4
1996 2.7 216.0 26.8 34.6 45 .4
1997 3.5 280.0 34,8 YA 58.8
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APPENDIX 3.5.6 NUVELCO POWER RATES (As of August 1986)

1. Residential Consumers

First 15 kwh B 31.80 per month (Minimum Charges)
Over 15 kwh B 2.24 per kwh

2, Commercial Consumers

First 15 kwh B 43.20 per month (Minimum Charges)
Over 15 kwh B 2.28 per kwh

3. Industrial Consumers

Demand Charges B 15,00 per kwh
Plus Energy Charge B 2.11 per kwh



APPENDIX 4,2.1 ' SURVEY FOR ESTIMATION OF "C" VALUE

As one of the factors for evaluation of the present status of trans-
mission/distribution pipelines, the estimated "C" valve provides an impor-
tant Informatlon to determine the capacity of such pipelines to deliver
water, Furthermore, it can contribute to the development of a plan of

water supply system assoclated with the determination of pipe diameter.

There are three (3) major transmission/distribution lines in the study

area.
Location: Pipe Material & Length:
a., Borrobbob Spring to reservoir $#200 mm, CCI, 4,300 m
b. Reservoir to Bayombong $250 mm, CCI, 1,200 m
c. Bayombong to Solano $250 mm, CCI, 5,000 m

Since all of these pipelines were installed at the time of inaugu-
ration of the waterworks, their general backgrounds are more or less the
same. Thus the '"C" valve survey was carried out in a certain representa-
tive span of the pipeline, which can follow the gelected criteria below:

a, Leakage shall be minimal and easily measured,

b, No service pipe 1is connected within the survey span.

c¢. Water pressure can be measured easily.

d. Ground elevation in the survey span is known or can be surveyed.

Through the reconnaissance survey, all the said pipeline routes were
evaluated with the above criteria. Only the span from the Borrobbob Spring
up to Barangay Masoc with approximate length of 1,400 m was identified,
The survey section 1s shown In FIGURE 4.2.1.1.

Due to the lack of electric supply in the survey area, two (2) units o

12 V car battery was utilized for the power supply.



This "C" valve survey was carried out simultaneously with the
topographic survey of the subject pipeline from the spring to the reservoir

to measure elevations of the two points and the distance between them.

Considering the time lag between the two (2) survey points, the Ultra-
sonic Flow Meter was Initially installed at the downstreamed side (Masoc)

until the measurement at the upstream side (spring) was completed,

The results of the field measurement and the "C" valve estimation are

presented in FIGURE 4.2.1.2.

FIGURE 4.2.1.1 TOCATION OF SURVEY SECTION
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,APPENDIX.4.2.2 WATER PRESSURE TEST IN THE SERVICE ARFA

To determine the measuring points, the following conditioné were

taken into account:

a., Measuring points were selected so as to develop a contour line of

water pressure in the survey area.

b. Several points along the major distribution lines were s0 selected
to monitor the variation of water pressure through the day in re-

lation to the water use.

Considering the above mentioned conditions, a total of 27 measuring
points; 12 points for Bayombong and 15 points for Solano, were identified

through the preliminary sutvey.

Since the survey area consists of two towns, the field measurements

was carried out one after another.

The highest and lowest water pressures through the day obtained from the

field measurment are presented in TABLES 4.2.2.1 and 4.2.2.2,

From the field measurement result, the following facts are obtained:

a. The highest water pressure was observed at 0.49 kg/sq. cm
during the peak demand hours in Bayombong and 0.35 kg/sq.cm

during the less demand hours in Solano, respectively.

b. The lowest data was 0 kg/sq. cm both in Bayombong and Solano.



"TABLE 4.2.2.1

Measuring
Point

1

10
11

12

LOCATTION

Corner Ponce 8t./

Nat'l Road

Corner Squing/

Nat'l Road

Along Luna St.
Corner Wat'l Rd/

Mkt .

San Nicolas St.

Corner Gonong St./

Rizal St.

Corner Mabini St./

Rizal St.

Corner Sgt. B. Peres
St./ Rizal Sst.

Corner Burgos St./
Gadingan St,

Corner Burgos St./
Zulueta St.

Corner Rizal 8t./

Ponce St.

Corner Gomez .St./

Burgos St.

+ 270
+ 269.

GL
(m)

269

+ 271,

273

274,

273.

272

271

270,

269,

272,

WATER PRESSURE IN BAYOMBONG:

.29

.56

76

00

.00

10

07

.02

.34

66

35

51

HIGHEST PRESSURE

0.21

0.35
0.35

0.49
0.14

0.07

0.14

0.21

0.32

.21

0.11

0.35

7:00-12:00

6:00-12:00
8:00-13:00

9:00
9:00-~13:00

constant

0:00-14:00

8:30-12:00

8:00-12:00

7:00-12:00

9:30-11:30

6:00- 7:00

.11

.07
107

.07

.07

.04

.11

.04

LOWEST PRESSURE
kg/sqem Time Range kg/sq.cm Time Range

22:00

21:00- 1:00
22:00-16:00

18:00~ 5:00
18:00-20:00

constant
19:00- 6300
19:00-~ 6:00

21:00- 5:00

18:00- 4:00
17:00- 8:00

13:00-19:00



TBLE 4.2.2.2

)easuring
Point

10

11

12

13

14

LOCATION

Boundary-Bayombong/
Solano

Corner Bintacan/
Layebana

Corner Homapa/
. Gaddang

Corner Layebana/
Cementerio

Corner Aratal/
Layebana

Corner Layebana/
Yogad

Near to corner
Burgos /Lumabang

Corner Burgos/
Nat'l Rd.

Corner Burgos/
Gaddang

Corner Gaddang/
Mabini

Corner Washington/
Bontal

Corner Bonifacio/
Bacarmo

Corner Lumabang/
Washington

Corner Mabini/
Cemetery

GL

(m)

256.

250

250

250.

251.

252

254

254

253.
253,
l253.
252,

253.

254

WATER PRESSURE IN SOLANO:

60

.05

.24

98

50

.88

LAl

.93

58

23

00

05

17

.24

HIGHEST PRESSURE
kg/sq.cm Time Range

0.15

0.28

0.21

0.35

.21

0.29

0.26

0.21

0.21

0.14

0.11

0.21

0.11

0.17

10:00-13:00 O,

12

14:

16:

l4:

13:

00-22:00

00-23:00

00-22:00

00-21:00

00-23:00

10:00-14:00

16:

10:
15;:

:00-24:00

11

16:

15:

20:

13:

00-21:00

00~14:00

00~20:00

00-21:00

00-22:00

00-21:00

00-16:00

04

12

.13

L1

11

.04

A1

.07

.07

.07

12:

12:

12:

233

12

23

22

12:

23:

16

LOWEST PRESSURE
kg/sg.cm Time Range

00- 6:00

00- 5:00

00-10:00

100~ 6:00

00~ 9:00

:00-12:00

00

00- 6:00

00

:00- 6:00

00-15:00

:00- 5700

00- 5:00

00- 6:00



APPENDIX 4.3.1 DISCHARGE RATE OF SPRING

The collected water at the spring box flows into the transmission line.

However, it was confirmed during Phase I survey that the water which over-

flowed and leaked from the spring box flowed into nearby streams.

The measurement of ¥lowy rate was conducted to cover the total water
collected at the spring. The following are the manner of measurement done

in consideration of the present conditions at the spring site.

1) When there was an overflow from the spring box, the flow rate
was estimated by measuring the overflow depth at the top of the

spring box,

2) The total water volume which flowed into the nearby stream was
egstimated using the flow rates of the nearby stream at two points
before and after joining the water from the spring box., The flow rate
of the stream at two peints was measured by means of a current

meter.

3} The intake amount for water supply was measured at the outlet of

the spring box (8-inch diameter, CCI) using the Ultrasoniec Flow
Meter.

The interval of flow rate measurement at the outlet pipe of the spring
had been scheduled at every one (1) mimute for an approximately one (1)

hour duration so as to obtain an average intake amount.

The intake amount measured is approximately 4,800 cu.m/day(July, 1986) which
corresponds to 4,740 cu.m/day measured in the Phase I survey. On the other
hand, there was no overflow from the spring box, except the leakage at an
amount of 1,290 cu.m/day. Thus, the total discharge of the Borrobbob Spring
is considerad to be approximately 6,090 cu.m/day. The spring discharge and

the intake amount are illustrated in FIGURE 4.3.1.1.



FIGURE 4.3.1.1 WATER BALANCE AT BOROBROB SPRING (As of July, 1986)

Borobbob Spring
(6,090 cu.m/day)

Intake Amount
(4,800 cu.m/day)

Stream (upstream)
(5,880 cu.m/day)

Leakage
(1,290 cu.m/day)

Stream
(downstream)
(7,170 cu.m/day)

The total discharge of 6,090 cu.m/day is being considered as the
minimum potential discharge at the end of the dry season because the actual

start of the rainy season in the study area was delayed at the time of the

field survey.

The same measurement conducted in April 1986 resulted that about

6,260 cu.m/day overflowed and leaked from the spring box.



APPENDIX 4.5.1 SURVEY FOR ESTIMATION OF UNACCOUNTED—FOR
WATER/NOT UTILIZED WATER

The following conditions were considered for the selection of a sample

study area:

a} The area shall be a representative of the whole study area so as

to reflect the survey output in the entire service area.

b) The volume of transmitted/distributed water and water consumption/
accounted~for-water in the selected area should be measured/

estimated at a reasonable level of reliability.

On the other hand, there are several constraints as identified during

the Phase I Study for implementition of this survey as follows:

a) No quantitative data/record on the water transmission/distribution
and the water consumption is available from the Provineial Water-

Works Office.

b) Two (2) different groups of water supply services have been

practiced in the existing system;

-~ Barangays Masoc and La Torre, which are rural barangays of
Bayombong municipality, are served on a continuous 24-hour
basis with high water pressure (3.8 kg/sq.cm to 4.3 kg/sq.
cm). Service pipes are directly connected to the transmission
line between the section of the Borobbob  Spring and the

reservoir.

- The town propers of Bayombong and Solano are supplied from the
reservoir via thelr respective transmission line for 14 hours a day

{(4:00 AM to 9:00 PM).

Under the above mentioned conditions, the scope of the survey for this
subject was determined to cover the entire service area. The study of un-
accounted-for water/mot utilized water accordingly included some sections

of transmisison/distribution lines and four service areas as enumerated

- 10 -



below.

a) MaSoc/La Torre area along the transmission line
b) Town proper of Bayombong
¢) Bonfal area along the transmisison line

'd) Town proper of Solano

The section of transmission line between the spring and the reser-
voir was specially taken into account based on the result of analysis in the
PhaBe:-:I  survey.. It was dldentified that some 660 cu. m/day was dis-
tributed to the area in barangay Masoc and La Torre along the transmission
line. The distributed amount corresponds to the water consumption for
more than 400 households based on a common consumption per household.
However there are only 118 connections in the said area. 1In this con-
nection, the study of not utilized water in this section was a highlight

among others.

A total of eight flow rate measuring points were selected along the
transmission/distribution line from the spring to the proper of Solano
to cover the above mentioned study areas. In other words, those points
that are inlet and outlet of the clustered areas/town proﬁers served by
the Waterworks in addition to the outlet of the spring and the reservoir;
were covered as shown in FIGURE 4.5.1.1. TABLE 4.5.1.1 presents detailed

information on the measuring points,

TABLE 4.5.1.1 MEASURING POINS OF FLOW RATE

Survey Point No. ‘ Purpose Location
1 intake Volume ¢ 200 mm CCI pipe at 10 m

downgtream from springhox
{exposed pipe)

2 Transmitted volume from @ 200 mm CCI pipe at Masoc
spring to entrance of Ranch Guard House (exposad pipe)
Brgy. Masoce

3 Distributed volume to ° & 200 mm CCI pipe near boundary
Brgy. Masoc of Brgys. Masoc and La Torre

‘excavated pipe)

4 Transmitted volume to ¢ 200 mm CCI pipe at the entrance
the reservoir of reservoir (exposed pipe)

5 Transmitted volume from ¢ 300 mm CCI pipe near outlet
reservoilr of reservoir

- 11 =



6 Trensmitted volume to $259 mm CCI pipe at river cross-

Solano area and part ing in Bayombong town proper
of Bayomhong ‘ {exposed pipe)

7 Transmitted wolume to $250 mm CCI pipe at highway
Solano area and Brgy. - junction (exposed pipe)
Bonfal of Bayombong

8 Transmitted volume to 8250 mm CCI pipe near municipal
Solano area boundary of Bayombong and

Solane (exposed pipe)

A supplementary investigation on the unit water consumption in the

. absence of water meter through the area was planned to get information

on the present water consumption. The actual water consumption per connec-
tion was field measured using two sets of water meter. The SUTVey was
conducted in the three major service areas; Masoc/La Torre, Bayombong

and Solano areas, having installed the water meter at about random- selec-
ted 10 connections in each area for one day measurement of water consumption.
An interview with the concessionaires was also supplemented to collect addi-

tional information on the actual population served per comnection.

A flow chart for estimation of unaccounted-for-water/not utilized

water using the survey result is shown in FIGURE 4,5,1.2,

- 12 -
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FIGURE 4.5..5L, 2 FLOW CHART FOR ESTIMATION OF

NOT UTILIZED WATER

UNACCOUNTED-FOR WATER/

Field Observation and

Interview in the Study Area

Findings and Comments

(1) Areas along transmission line
o Spring to reservoir line
o Reserveir -to Bayombong line
o Bayombong to Sclano line

(2) Areas served by distribution
network

0 Masoc/La Torre area
o Bayombong town proper

0 Solano town proper

o Locality associated with
land use and water supply

o Summary of interview
- Primary/secondary users

- Water supply status

~ Water use pattern

Data Collection on Background apd
Water Supply in the Study Area

(1) Background Information on the
Study Area

o Location and present land
use

0o Population and No. of
household

o EnvirOnmental‘conditions
(2) Existing water supply

0 Areas along with transmission
line

0 Areas served by distribution
network

— e

0 Pipeline route & materials

o No. of service connections
and service population

Unit Water Con-
sumption Survey

v

Flow Rate Study at

Measurement Distributed
along Amount to

Transmission Each Major
Lines Service Area

Unit Water
Consumption
by Consumer

a0

Estimation of Water
Consumption by Each
Service Area

type

]

]

Discussion on Unaccounted-for
Water/Not Utilized Water
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Background informatiqﬁ-and existing water gupply
s) Masoc/La Torre Area

Barangay Masoc is located on the hilly area near the mountain flank
shere the Borobbob Spring is situated.  Houses are distributed along the pro-
vincial road connecting to the town proper of Bayombong via Barangay La

forre .

Barangay La Torre 1s located rather down hill.of Masoc along the said

provineial road., The households in this barangay are also located along the

provincial road.

The land in the Masoc/La Torre service area is mainly used for agri-
cultural purposes (rice field). At the backside of houses, especially in
Masoc, there are many small scale fish onds owned by farmers. Also covered
inrural households are piggery and "Carabao" (Filipino; water buffalo).
commercial land use is limited in the Masoc/La Torre service area.
tnly small scale business establishments, i.e., "Sari-Sari Store" are exist-
ing., Likewise, most of the econmomic activities in this area are agriculture

and fish-breeding, and consumable goods are purchased in the Bayombong town proper.

b) Baymbong Town Proper Area

As a capital town of Nueva Vizcaya, there are many government offices
and schools in the town proper of Bayombong. Most of government
offices are located within the capital compound of the province at the
northern part of the town proper. Schools, colleges and universities are
scattered in the town proper. A public market is located in the western

part of the town proper.
Likewise, the town proper is used mainly for residential and inati~

tutional purposes and commercial area is limited along the national road

Route 5 which is running across the town proper.

.—15.—



The east end of the town proper is facing the flood plain of Magat
River, west end is up to a bypass of the said national road, south end is

up to hilly area, and north side i1s opened to Solano area.
e}  Solanc Town Proper Area

Solano town proper is located five (5) km northof Bayombong. This area
is a center of commercial activities of the province, The national road
Route 5 coming from Bayombong runs across the town proper going to Santiago,

Isabela Province.

Likewise, commcercial establishments are concentrated along the national
roads and the residential area is éurrounding the commercial zone. A public

market is located at the northeastern.part of the town proper.

The water supply status in the entire service area is summarized as
follows:

a) The atrea directly connected to the transmission line (Borobbob

Spring reservoir) on a continuous 24-hour supply basis with_comparatively

high pressure; Masoc/La Torre area
b} The area served from the reservoir for 17-hours a day; Town proper of

Bayowbong and Solano and Bonfal area.

Masoc/La Torre area is being served with a water pressure ranging from 3.8

kg/sq.em at Masoc Elementary School to 4.3 kg/sg.cm in La Torre area,

while the rest of ~tlie existing service is seriously suffering from low water
pressure throughout the day and these is obviously no water supply in the

afternoon.

1) Number of Connections in the service area.
The number of connections by consumers type is listed in TABLE 4.5.1.2.

Majority of the connections (more than 95 percent) is for domestic use and

there are some instituitional and commercial comnections and public faucets.
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TABLE 4.5.1.2 NUMBER OF CONNECTIONS BY CONSUMER TYPE

Area - Domestic- - Institutional Commercial.. Publie Total
Market

Masoc/La Torre 130 2 - 2 134
Bayombong 570 18- - 4 592
Bayombong to

Solano 71 - - - 71
Solano 528 9 10 1 548
Total 1,299 29 10 7 1,345

2) Served Population in the Study Afea

The actual served population consists of ptimary users and secondary

- users/borrowers as confirmed through the interview with iﬁhabitants.

The interview for the domestic connections was conducted in the service
areas of Masoc/La Torre, Bayombong, and Solano. Approximately 20 to 40
households in each area were covered considering the total number of regis-
tered concessionaires. Average percentages of the number of borrowers to
that of primary users. were estimated at 60% in Masoc/La Torre and Solano

areas, and 457 in Bayombong and Bonfal areas.

The actual population served was estimated using the interview result
as shown in TABLE 4.5.1.3. The served population for the public faucet is

based on the interview covering all faucets in the area.

TABLE 4.5.1.3 SERVED POPULATION BY THE STUDY AREA:

Domestic Commection
Area No. of Public

Conn. Primary Berrower Total Faucet Total R.M,
Masocc/La Torre 130 658 395 1,053 51 1,104
Bayombong 570 2,874 1,293 4,167 45 4,212
Bayombong
to Selano 71 359 162 - 521 - 221
Solano 528 2,847 1,708 ' 4,555 22 4,577
Total 1,331 6,738 3,558 10,296 118 10,414
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Result of Flow Rate Measurement

The result of flow rate measurement at the selected points is -sum-

marized in TABLE 4.5.1.4.

TABLE 4.5.1.4 RESULT OF FLOW RATE MEASUREMENT

Measuring Point Flow Rate (cu.m/day)

4,800
4,730
4,060
3,790
3,350
2,190
2,230
1,790

oo~ L B Wby

A schematic diagram of transmitted/distributed water is shown in
FIGURE 4.5.1.3, 0f the total 4,800 cu.m/day intake amount, 20% or 940
cu.m/day is distributed to Masoc/La Torre area and 78.5% or 3, 790 cu.
m/day is transmitted to the reservoir, while 1.5% or 70 cu.m/day is
/leaked along the transmission line. Trom the reservoir, a»Eotal of
3,350 cu.m/day is distributed to the respective service area; 36% or
1,200 cu.m/day for Bayombong, 11% or 360 cu.m/day for Bonfal area;
and the rest, 53% or 1,790 cu.m/day for Solano.

Baged on the estimation of distributed water and accounted-for
water/utilized water, the unaccounted-for water/not utilized water was

assessed as shown in FIGURE 4.5.1.4.

As a whole, approximately 40% of the total distributed amount is es-
timated to be utilized in the present service area or about 60 7 is assumed

to be wnaccounted-for water/mot utilized water.

Major causes of high percentage of the unaccounted-for water/not

utilized water may be the presence of unknown consumption and leakage
and -wastage. '
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CAPPENDIX 6.7.1  WATER QUALITY EXAMINATION

(1) Sampling Points

Water samples were collected from the total of 12 sampling points

for physical, chemical and bacteriological examination as shown 1in

TABLE 6.7.1.1 and FIGURE 6,7.1.1,

TABLE 6.7.1.1 SAMPLING POINTS

Physical &
Chemical Bacteriological
1. Reservoir inlet from spring 0 X
2. Service connection in Bayombong 0 0
3, Service commection in Solano 0 X
4. Shallow well, Magat River flood
plain 0 X
5. Surface water, Magat River 0 X
6. Shallow well, Uddiawan Solano 0 X
7. Deep well, Lattauan, Solano 0 X
8. Shallow well, Curipang, Solano 0 X
9. Shallow well, Bonfal, Bayombong 0 X
10. Shallow well, Bayombong Town
Proper 0 X
11, Shallow well, Puy, Bayombong 0 X
12, Shallow well, Vista Hill, Bayombong 0 X

(2) Sampling and pretreatment

Water samples were collected and pretreated in such a manner as

to correspond to thelr respective chemical constituents as analyzed in

the laboratory.

Sample Container and Pretreatment

o 1,000 ml polyethelene bottle

o 500 ml polyethylene bottle with
1 ml of conc, sto4 to maintain
pH below 1.0

Ttems to be analyzed

Water Temperature, EC, pH

NS, Caz+, Mg2+, Na+, K+,

502", co?” Hoo, ¢17,

4 3°

Fe2+, Mn

NH,-N, NO

+
3 -N, Fe

3



I"t"2°9 34dnsid

=7 ¢ X
\._(%......_
4 .

=
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2) Laboratory examination
The procedure of water quality analysis was based on the

Philippine Standard Methods for the Analysis of Alr and Water (Vol,
2). The result of laboratory examination 1s presented in TABLE 6.7.3.
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o 100 m]l pre—disinfected polyethylene Coliform Group Bacteria
bottle '

In addition to the chemical pretreatment, all the collected water
samples in polyethylene bottles were kept in black polyethylene bags
with crushed ice to maintaln water temperature below 4C during its
transportation to the laboratory.

(3) TField examination

Water temperature, pH and EC were measured in the field water

sampling,

Implementation Procedure

Since the collected water samples were to be delivered to the
laboratory within 8-hours from the time of sampling, the water
sampling and field examination were carried out in the early morning
from 6:30 AM to 8:30 AM on 14 August 1986.

(4) Result of water quality examlnation
1) Field examination

The results of fileld examination is presented in TABLE 6.7.2,

TABLE 6.7.2 RESULT OF FIELD EXAMINATION

Sample No. WT(°C) pH EC (micro-8/cm)
1 25.8 7.04 491
2 27.1 7.22 487
3 25.8 7.34 478
4 26,2 7.06 521
5 25.8 7.83 272
6 27.1 6.94 550
i 27.1 6.63 580
8 26,2 7.17 484
9 26.0 6.84 485

10 26.2 6.55 603
11 25,8 6.08 910
12 25.8 6.04 680
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Standard for Drinking Water

Philippine National

Water Quality; Physical, Chemical and Radiological

Bacteriological Quality Standards

Requirements
Parameter Maximum Permissible
level” Minimum Requirements on Bactericlogical Quality
Turbidity 5 units
Color 5 units {s) **
Odor Unobejctionable a) Chlorinated or Otherwise Disinfected Supplies
Threshold odar number Note more than 3 Eificient treatment culminating in chlorination or some
Taste Unobjectionable other form of disinfection should yield 2 water free or any
coliform organism however polluted the original raw water
T;ml Solids 502 s(s) 8.5 may have been. In practice it should not be possible to
p PO demonstrate the presence of coliform organisms in an
Phenclic substances 0004 sample of 100m2. The efficacy of the purification proce:;
Radicactive Subs. Gross Alpha 3 pCifl and method of sampling should be looked into when a
Gross Beta 30pCif1 sample . of the water entering the distribution system
does not conform ta this standard. In testing chiorinated
Trace Elements granic ?-35 water, presumptive positive tubes should always be sub-
arium X : ;
Cadmivm 001 jected to appropriate confirmatory tests.
gl(;;:r::um (_]):gs b) Non.disinfected Supplies
Cyanide 0.05
Fluoride 06 Where supplies of this sort exist, no water entering the dis-
lron 1.0 tribution system should be considered satisfactory if it
Lead 0.03 yields E coli in 100m&. if E, coli is absent, the presence of
Manganes 0.5 (s} not more than 3 coliform organisms per 100mf may be
Mercury 0.002 tolerated in occasional samples from established non-
Selenium 0.01 disinfected i li ided that they have b
Zinc 5.0 () sinfectéd plpes suppiles, provide at they ave: een
regularly and frequently tested and that the catchment atea
Organic Cehmicals  : Synthetic and storage conditions are found to be satisfactory. If
Detergents (MBAS) 0.5 repeated samples show the presence of coliform organisms,
Oil & Grease Nil steps should then he-taken to discover and, if possible, re.
' move the source of poliution. If the number of coliform
Persistent Pesticides Aldrin 0.001 organisms increases 1o mote thun 3 per 100m¢, the supply
g:.:;flrin ggg { s%muld be cansidered unsuitable for use without disinfec-
Chlordane 0,003 tion.
Endrin 0.0002
Heptachlor 0.0004 ¢} Individual or Smali Community Supplies
Lindane 0.004
Toxaphane 0.005 Where supply of waters are individual wells, bores and
;A:thoxg‘cmor g} springs everything possible should be done to prevent
2‘4 .S_‘*-T 0'0] pollution of the water. It should be possible to reduce
PCB T Nil the coliform count of water from even a shallow well to
Other Chemicals : Calcium 75 less than 10 per 100mR. Persistent failure to achieve
Chluride 200 (s) this, particularly if E. coli is repeatedly found, should,
Magnesitm 50 (s) as ¢ general rule fead to chlorination or boiling of the
Nitrate (NO3) 30 water for domestic consymption.
Sulfate 200 (s)
Hydrogen sulfide 0,05 (s) -

* All units are in mg/? unless, otherwise stated.
** (g) — Secondary standards; compliance with the standard
and analysis are not obligatory.
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APPENDIX 7.1.1 Excerpt from LWUA Methodology Manual

F. COST COMPARISON

General
wenela-

Anaylsig and evaluation of alternative are based largely on present-worth
cost studies, taking into consideration the salvage wvaluse after the design
period. Cost comparison is based on present worth of net disbursement during
the period of 1980-2010 without any escalation factor applied to the 1980 unit
prices,

If the differences between net PW cost of an alternative and that of the
least-cost alternative ds within the limit of cost estimating accuracy
(10-15%) further cost comparison shall be made applying escalation factor to
1980 unit prices, For escalation rates, refer to Chapter VIIL-C: Escalation
Rates. Moreover, non-economic parameters may also be influence the selection
of the recommended plan.

Construction Cost

Construction cost estimates of the proposed Improvements are based on the
projected July 1980 unit prices. All estimates on imported materials are
based on an exchange rate of B7,40 per 1 US dollar, Further, it is assumed
that' no custom duty will be charged on items Imported for the public water
supply project. The cost of any facility to be replaced during the design
period (1980-2010) is included under the capital cost for the particular year.

Annual Cost

Annual costs are all costs associated with the maintenance, operation,
end management of the project. These dinclude labor, power, chemical and
maintenance costs. These estimates are carried out for the period 1980-2010,
The present-worth cost of annual expenditure is based on uniform and gradient
serles at a given interest.

Personnel and maintenance costs may abruptly increase as additional
facilities are put into operation - e.g., the power cost at a pump station
increases in relation to the daily pumpage of water.

Salvage Value

The salvage values of facilities at the end of the design period 2010 are
important in calculating net present worth of the total expenditures. It 1is
assumed that the value of a facility depreciates linearly throughout its
service life therefore, a facility with longer service life depreciates less
than a facility with shorter service life (Refer to Table VI-l for service
life of different facilities). Moreover, a facility constructed at a later
stage has higher salvage value than one constructed at an earlier stage.
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TABLE VI-1 SERVICE LIFE CATEGORIES OF FACiLITIES

Civil Works Economic Life Equipment Economic Life
Wells - 30 years Wells (pumping engine or motors) 15 years
Springs ' 50 Springs (vales, pipes) 50
Transmission Mains 50 Transmission (pipes, valves) 50
Storage Facilities 50 Storage (valves, pipes, level gauge, etec.} 50
Disinfection Facilities 50 Disinfection facilities (chlorinators, mech-
Distribution Mains 50 anical equipment and filter equipment,
Internal Network 50 plpes, valves) 15
Service Connections 50 Distribution mains (pipes, valves) S0
Fire Hydrants 50 Internal networks (pipes, valves) 50
Operational Bulldings 50 Service connections (meters, pipes) 50
Operational bulldings (workshep, etc.) 15
Fire hydrants . 30
Vehicles 7

Net Present Worth

The net present worth cost of an alternative scheme is the difference batween the total .
present worth of capital cost and annual cost minus the present worth of salvage values,

For Constructien Cost: C =C -¢C
n c S
1. 1 A
¢ = Cx - ¢, =Cx T (1 - 'EEEE*E—)
(1 + 1) @+ 1"

F¥or Annual Cost:

1
Cc = Ac % o
(1+ 1)
where,
Cn = net present worth comparable cost

C = present worth of construction cost
C = present worth of salvage value (design year)
€ = construction cost
SL = service life
i = discount rate
nx = number of years between design year and base year
n = number of years between year of construction and base year

A = annual cost
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APPENDIX 7.2.1 ALTERNATIVE STUDY OF WATER INTAKE FACILITY
7.2.1.1. Hydraulic Simulation of Technical Alternatives

The infiltration gallery and the radial well are considered as
the alternatives for water intake facility. To determine the design para-

meter of each facility, the following hydraulic simulation was carried out,

Radial Well
2 2
Q = xkx (H - h )/In(R/rO)

where,
Q = planned yield; 12,880 cu.m/day
k = permeability coefficient; 2}{10'-3 m/sec
H = aquifer thickness; 9 m
h = effective aquifer thickness during pumping (m)
R = radius of influence area; 250 m
r = radius of radial collector (m)

H - h = drawdown (m)

R I F I
3 G.L .
TR LS/
hvd S WL
]
H \ ot PW.L .
;:::::¢===::§== I J L::;;==55§¢5ﬂ
£

Through the trial simulation of the above formula, the design
parameter of the radial well was determined to be 2 m for the effective
aquifer thickness and 10 m for the darius of radial collector. By these
parameters, the planned yileld is computed to be approximately 13,000

cu.m/day.Thus, two units of radial well can meet the required water demand.
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Infiltration Galléry

Q=kxLx (H2 - hi)x RL

x (t+0.5% ro)/ho b 4 (2 % hd - t)/h0
‘where,

' = planned yield; 12,880 cu.m/day

= permeability coefficient; 2x10~3 m/sec

= length of gallery (m)

aquifer thickness; la m

= height of gallery from the bottom of aquifer; 10 m

= radius of influence area; 250 m

= depth of water in gallery (m)

L T = T B -~ T o B - i o)
il

= radius of gallery (m)

¢ G.L.

=) 7T

hl

\;n
|

” H

(0] Q

Ch

ko

As well as the radial well, the design parameter of infiltration
gallery was determined to be 1.5 m for both the depth of water in gallery
and the radius of gallery, and 355 m for the gallery length. By these

parameters, the planned yield is computed to be approximately 13,000
cu.m/day.

7.2,1.2, Cost Estimates

Radlal Well

The construction cost of the radial well is estimated to be
approximately ®1,240,000 per one unit, as shown in TABLE 7.2.1.1.
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Infiltration Gallery

In order to install the infiltration gallery in the river bed,
the volume of excavation and backfilling with relevant ecivil works is
required. The following is a rough scketch of the cross-section of river

bed excavation.

7.0 A8 *o

The given cross—~sgsection has an area of 96 sq.m. When 355 m of
the required length of iInfiltration gallery 15 taken i1nto account, the
total excavation volume will be about 34,000 cu,m. At Bl03/cu.m of the
unit cost for excavation, this work ftem will require at about B3.,5
million,

7.2.1.3 Conelusion

In accordance with the above cost estimates, it is clear that the

radial well 1s quite economical than the iInfiltration gallery.
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APPENDIX 7.2.2

DATA ON THE UNIT COST FOR ESTIMATION OF PROJECT COST

(1) Deep Well Construction : Peso
Depth (m) Casing size (m/m) Cost
200 250 940,000
200 300 1,160,000
250 150 640,000
BREAKDOWN OF COSTS IN Z
Local Component FEC
Material Labor Direct Indirect Total
Skilled Unskilled
Equipment 17 - - - 20 37
Civil Works 33 8 5 - 17 63
Total 50 8 5 - 37 100
(2) Deep Well Pump Station (Electric Motor Drive) : Thousand Peso
K9 Cost
7 450
15 560
22 640
29 720
37 790
44 840
51 890
59 ' 960
66 1,020
T4 1,080

BREAKDOWN OF COSTS IN %

Local Component FEC
Materdial Labor Direct Indirect Total
Skilled Unskilled
Fquipment 9 - - 42 5 56
Civil Works 21 9 5 - 9 44
Total 30 9 5 42 14 100

- 39 -



(3) Booster Pump Station

C = (72.16 - 13.68 log Q) x '0+4% + 0.1 1og Q)

(6/0 - 0.25)
< HO.BOS(log Q- 0.7)
where,

C = cost for electric motor drive (thousand peso)
Q = design capacity (1l/sec)
H = total dynamic head (m)

BREAKDOWN OF COSTS IN %

Local Component FEC

Material Labor Direct
Skilled Unskilled

Indirect Total

Equipment 11 - - 53 2 66
Civil Works 17 9 6 - 2 34
Total 28 g 6 53 4 100

{4) Radial Well

Collection Pipe
Inner Diameter (m) Inner Depth {m) Length (m/hole) Unit Cost (B)

5 10 7.5 1,240,000
6 16 12.5 1,760,000

BREAKDOWN Or' COSTS IN %

Local Component FEC
Material Labor
Skilled Unskilled

Direct Indirect Total

Equipment 1 - - 18 1 20
Civil Works 25 2 2 - 51 80
Total 26 2 2 18 52 100
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(5)

Pipeline Cost

Following pipe materlals are presently available in the
Philippines:

GI {galvanized iromn),

PE (poly-ethylene),

PB (poly-butylemne),

PVC (poly-vinyl-chloride),
SP (steep pipe),

CI (cost iron), and

AC (asbestos cement),

Among these materials, the use of CI pipe 1s limited due to

its high cost and AC pipe is also rare by safety reason.

Followings are compatrison of unit cost at the 1985 price

level.

(Unit: 2/m)

Diameter{mm) GI PR PR PVC SP
13 20.8 13.8 9.1 ~ -
19 24,7 19.9 13.6 - -
25 32.3 25.3 22.0 - -
38 59.2 41.5 b4, 7 - -
50 B7.5 6l.4 76.4 33.9 -
63 117.7 - - 48.0 -
75 180,3 —- - 81.3 -

100 230.8 - - 122.4 235.0
150 - - - 256.,9 250,0
200 - - - 506.5 290.0
250 - - - - 315.0
300 - - - - 425.0
400 - -~ - - 520.0
500 - - - - 700.0
600 - - - - 890.0

Based on the above comparison, SP is advantageous for the

diameter of 200 mm and above than PVC,

Thus, for the cost estil-

mates of major transmission and distribution plpes, SP is con-

sidered for diameter of 200 mm and above, while PVC for diameter

of legs than 150 mm taking into account the transportation cost

and easy iInsgtallation,
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Diameter (mm)

150 (PVC)

200(5P)
250( ™)

300¢(
350¢(
400(
450(
500¢(
600¢(
700(

1l)

1!)
Il)
H)
H)
lT)
ll)

Unit Cost (8/m)

Source

410
520
630
760
900
970
1,160
1,330
1,600
1,910

BREAKDOWN OF COSTS IN %

: LWUA Design Dept.

Local Component

FEC

Labor

Materdial Direct Indirect Total
Skilled Unskilled
Equipment 23 - - 4 27 54
Civil Works 17 7 - 18 46
Total 40 7 4 45 100
(6) Valve In-place Cost
Diameter (mm) Gate Valve () Butterfly Valve (B)
50 1,700 -
75 2,900 -
100 3,500 -
150 5,300 -
200 6,700 -
250 11,200 -
300 - 34,800
350 - 74,400
400 - 95,200
450 - 125,900
500 - 174,000
600 - 243,600
700 - 313,200
Source : LWUA Design Dept.
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BREAKDOWN OF COSTS IN 7

Local Component FEC
Material Labor Direct Indirect Total
Skilled Unskilled
Equipment 9 - - 63 5 77
Clivil Works 12 3 6 - 2 23
Total 21 3 6 63 7 100
(7) Internal Network
Population Density Total Length of Unit Cost (2/ha)
Pipeline Diameter Diameter
{Person/ha) {(m/ha) {100/150) (75/100)
50 04 18,300 14,900
60 67 . 19,300 15,700
75 72 20,500 16,800
100 80 23,100 18,700
150 90 25,700 21,000
200 100 28,300 -
250 108 30,400 -
300 116 32,500 -
BREAKDOWN OF COSTS IN %
Local Component FEC
Material Labor Direct  Indirect Total
Skilled Unskilled
Equipment 22 - - 7 27 56
Civil Works 17 7 4 - 16 44
Total 39 7 4 7 43 100

- 43 -



(8)

In-place of Service Connections

Diameter Without Meter With Meter Meters
(inech) B/unit B/unit B/unit
1/2 450 810 400
5/8 - 3/4 520 1,280 380
SERVICE CONNECTION WITHOUT METER
BREAKDOWN OF COSTS IN %
Local Component FEC
Material Labor Direct  Indirect Total
Skilled Unskilled
Equipment 9 - - ' 60 2.5 71.5
Civil Works 17 3 6 - - 2.5 28.5
Total 26 3 6 60 5 100
SERVICE CONNECTION WITHOUT METER .
BREAKDOWN OF COSTS IN %
Local Component FEC
Material Labor Direct Indirect Total
Skilled Unskilled
Equipment 4 - - 83 2 89
Civil Works 6 1 3 - 1 11
Total 10 1 3 83 3 100
(9) Fire Hydrant In-place Cost
Type Size (mm) Unit Cost (B)
Commercial 150 16,800
Residential 100 9,400
BREAKDOWN OF COSTS IN %
Local Component FEC
Material Labor Direct Indirect Total
Skilled Unskilled
Equipment 8 - - 57 5 70
Civil Works 10 8 10 - 2 30
Total 18 8 10 57 100
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(10) Elevated Tank/Ground Reservoir

Elevated Tank: € = 0.615 ml*144y0.749
0.639

Ground Reservoir: C = 20.05 V

where, C = cost (thousand peso)

H = overflow elevation above ground level
V = storage volume (cu.m)
BREAKDOWN OF COSTS IN %
Local Component FEC
Material Labor Direct Indirect  Total
Skilled Unskilled
Equipment 4 - - 3 ' 2 9
Civil Works 53 5 7 - 26 91
Total 57 5 7 3 28 160

{(11) Gas Chlorinator In-~place Cost

Water Flow Maximum Chlorine Unit cost l/
Type Condition . Feed (kg/day) - (®)
I-A constant 22 98,100
I-B constant 45 119,100
I1-A Variable 22 147,700
II-B Varilable 45 169,300

1/ Empty gas cylinders and automatic switchover include

TYPE I-A, I-B
BREAKDOWN OF COSTS IN %

Local Component FEC

Material Labor Direct Indirect Total

. 8killed Unskilled

Equipment 15 - - 41 5 61
Civil Works 25 6 3 - 5 39
Total 40 6 3 41 10 100
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TYPE II-A, II-B
BREAKDOWM OF COSTS IN %

Local Component FEC
Material Labor Direct Indfrect Total
Skilled Unskilled
Equipment 21 - : - 53 2 76
Civil Works iz 6 2 - 4 24
Total 33 6 2 53 100
(12) Adminfstration & Operation Buillding
Future Service Administration Bldg. Operation Center
Population (Thousand Peso) (Thousand Peso)
30,000 1,000 810
40,000 1,110 890
50,000 1,220 990
60,000 1,320 1,090
70,000 - 1,410 1,180
80,000 1,500 1,280
100,000 1,610 1,380
- 110,000 1,820 1,590
ADMINISTRATION BUILDING
BREAKDOWN OF COSTS IN %
Local Component FEC
Material Labor Direct Indirect Total
Skilled Unskilled
Equipment “20 - - - 16 36
Clvil Works 42 7 5 - 10 64
Total 62 7 5 - 26 100
OPERATION CENTER
BREAKDOWN OF COSTS IN %
Local Component FEC
Material Labor Direct Indirect Total
Skilled Unskilled
Equipment 14 - - 30 6 50
Civil Works 26 10 5 - 9 50
Total 40 10 5 30 15 100
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(13) Energy Cost

C=NpxhzxPux (Em) "
Np =Qx g x Hx (BFf. x 1,000) "

where,

= cost {thousand peso)

= pump power demand (kw)

hours of operation

unit power cost (B/kwH)

motor efficiency (0,.85)

water pumped (kg/sec)

gravity constant (9.8lm/sq.sec)
manometrie head (m)

pump efficiency (average = 0.70)

]

i n

==

8 nHn

oo O RSO

=
h

(14) Chemical Cost

C = (Annual Water Demand) . D , UCL x 10~
where,
C annual cost for chlorine (B)
D chlorine dosage (mg/l)

UCL= unit cost of chlorine gas (R/kg)

I

{(15) Minimum Cost Diameter

Following cost functlon 1s applied to determine the most
economical diameter of pipelines that are not simulated by the
network analysis, '

0.486 C—0.315

Dmin, = 187.7 Q (Ec/Oe)O'17

where,
Pmin. = minimum cost diameter
Q = water flow (1l/sec)
C = "C" value (Hazen William Formula)
Ec = energy cost (B/kwh)
Oe = overall efficiency
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APPENDIX 7.3.1

o

o]

COMPUTER-AIDED HYDRAULIC ANALYSIS OF DISTRIBUTION

SYSTEM (Bayombong-Solano)

List of Computed Cases

Alternative D-1-(1)
D~-1-(2)
D-2-(1)
D-2-(2)

D-2-(2)-A
D~2-(2)-A
D-2-(2)-B

ML-1
ML-1
ML-2
ML-2
ML-2
ML-3
ML-3

Note

This appendix shows the

following page. The nodes,

Dynamic Head was treated as a

however,

(2010/Dry & Rainy Season)
(2010/Dry & Rainy Season)
(2010)

(2010/Dry & Rainy Season)

(1995, 2010/Dry & Rainy Season)
{(Fire at Solano)
(1995, 2010/Dry & Rainy Season)

(2010)

(Fire at La Torre)

(2010/Masoe)

(2010/La Torre)

(Fire at Masoc, Fire at La Torre)
(2010)

(Fire at La Torre)

results of Hydraulic Analysis aided by
the computer. The distribution network is shown in the figure of
with no flow and 20,00 m in

dummy node. Those nodes can be ignored

and have no relation to the computation results.
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. D-2-(2)-A, Recommended Pltan, Single Pipeline Alignment
A#larDlggé? Dry Season, Modification of ALT. D~2-(2)

<< NODES >>

NODE  GROUND FLOW H.G. L. DYNAMIC STATIC
“No

ELEV. ELEV. HEAD HEAD

(m) {cu. m/day) (m) {m) (m)
1 320.00 0.00 320. 00 0. 00 3.00
2 278,00 121.00 316,95 41.95 45,00
3 278.00 242,00 3149.89 41.8% 45,00
4 271.80 121.00 319.83 4B.03 51.20
5 280.00 234.00 319.83 39.8B3  43.00
6 290.00 226,00 319, 80 29.80 33.00
7 300,00 113, 00 314, 79 19.78  23.00
8 268.70 0.00 315.84 46.14 53.30
g 269.70 101, 00 292, 40 22.70 B3.30
10 270.00 214. 00 292, 40 22.40 B3.00
11 270.20 101.00 292. 42 22.22 52.80
12 270.50 214.00 292,46 21.96 52,50
13 270.50 1153. 00 292,73 22,23 52,80
14 270, 50 113.00 292,45 21.9% B2.50
15 270.00 113.00 292,30 22.30 53.00
16 270.580 113.00 292.45 21.9% 52.50
17 271,50 113.00 292.89 21.39 51.50
i8 270,50 113.00 292. 77 22,27 52,50
19 273.80 837.00 293. 03 18.23  49.20
20 271.00 837.00 292.83 21.53 52.00
21 270.30 101. 00 292.37  22.07 52,70
22 270.20 316. Q0 292,37 22,17 52,80
23 270.00 316.00 292,19 22,19 53.400
24 270,00 101,00 292.19 22,19 53,00
25 270.00 -8477.00 293,86 23.56 53,00
26 270,50 0. 00 292.7%5 22.25 52,50
27 289.30 316. 00 292. 1 22,81 53.70
28 2B69.00 215,00 292.07 23.07 54.00

29 258.80 577.00 289.07 30.17 64.10
30 258,50 763. 00 288.46 29.96 64.50
31 258,00 238. 00 287.98 29.98 65.00
32 257.50 239.00 287.86 30.36 65.50
33 255.00 1040.00 267.45 12.45 68,00

34 255,00 396. 00 267.07 12.07 68.00
35 255,00 644. 00 266.89 11.89 68.00
36 255,00 644. 00 266.26 11.26 68.00
37 254.80 360, 00 264,71 9.81 68.20
38 254.80 360. 00 264, 30 9.50 68.20
39 254.80 800. 00 264, 03 9.23 88,20
40 254.50 360. 00 263. 21 8.71 68,50
41 254.50 568. 00 261. 95 7.45 68,50
42 254.50 424, 00 261.78 1.28 68.50
43 254.50 404.00 - 263.68 9.18 88.50
44 254,50 404. 00 263. 37 8.87 68.50
45 254,50 424,00 261,27 6.77 68.50
46 254, 50 424, 00 261, 20 6.70 £8.50
47 269,30 0. 00 292,87 23.27 B3 T0
48 273.80 0. 00 203.056 19.25 49,20
49 269,30 0.00 313.09 43,789 53.70
50 0.00 0. 00 292,59 292.53 323,00
51 0.00 0. 00 313.07 313,07 323.00
52 270,00 0,00 290,00 20.00 53,00
53 275.400 0.00 283.26 18.26 48.00

Iteration Times : 43

- 56 -



ALT. D-2-(2)-A, Recommended Plan, Single Pipeline Alignment
Year 1995, Rainy Season, Modification of ALT. D~2-(2)

<< NODES >>

NCDE GROUND FLOY H.G.L. DYNAMIC STATIC
No. ELEYV. ELEV. HEAD HEAD
{m) {cu.m/day) (m) {m) (m)

1 320.00 0.00 320, 00 0.00 3. 00
2 278.00 121. 00 319.95 41,95 45.00
3 278.00 242.00 319.89 41.89  45.00
4 271.80 121. 00 319,83 48,03 51.20
5 280.00 234,00 319.83 39.83 43.00
8 290.00 228, 00 319.80 29.80 33.00
7 300.00 113. 00 319.79 19,79  23.00
8 269.70 0. 00 305.73 36.03 53,30
9 268.70 101. 00 292.73 23,03 53.30
10 270.00 214. 00 292.13 22,73 53.00
11 270,20 101. 00 292,756 22.55  52.60
12 270.560 214, 00 292.79 22,29 B2.50
13 270.50  1153.00 293.09 22,59 52,50
14 270.50 113. 00 292,77 22,27 52,50
15 270.00 113. 00 292, 62 22.62 53.00
16 270.50 113. 00 292,77 22,27  52.50
1T 271.50 113. 00 293.00 21.50 51.50
18 270,50 113. 00 292.88 22,38 52.50
19 273,80 837. 00 293.12 19,32 49.20
207 271.00 837. 00 292.85 21.85 52.00
21 270.30 101. 00 292.72 22.42 5210
22 270.20 316. 00 292,712 22,52 52.80
23 270,00 316. 00 292.53 22,53 53.00
24 270.00 101. 00 292.53 22,53 53.00
25 270.00 -2825,00 293.19 23,19 53,00
26 270,50 0. 00 293.11 22,861 b52.80
27 269.30 316. 00 292.46 23.i6 53.70
28 269.00 215. 00 292,41  23.41 54,00
29 258.90 577.00 288.73 30.83 64.10
3G 258.50 763. 00 288.12 30.82 64.50

31 258.00  239.00  288.64 30.64 65.00
32 257.50  239.00  288.52 31.02 65.50
33 255.00 1040.00  268.11 13.11 68.00

34 255, 00 396. 00 267.73 12,73 B8.00
35 255,00 644, 00 267.55 12.55 68.00
36 255,00 644, 00 266.93 11.93 68.00
37 254,80 360. 00 265, 37 10,57 68,20
38 254,80 360.00 264.96 10.16 68,20
39 254.80 800. 00 264, 69 9.89 68.20
40 254,50 360, 00 263. 87 9.37 68.50
41 254.50 568. 00 262. 61 8. 11 68.50
42 254.50 424. 00 262. 44 7.84 68.50
43 254, 50 404, 00 264. 34 9.84 68,50
44 254, 50 404, 00 264. 03 9.53 68.50
45 254.50 424, 00 261,93 7.43 6B.50
46 254,50 424,00 261. 86 7.36 68.50
47 289. 30 0. 00 293.24 23.94 53.70
48 273.80 0.00 293.13 19.33  49.20
49 269. 30 0.00 296.30 27,00 53.70
50 0. 6o g. 00 293,30 293.30 323.00
51 0. 00 0.00 296. 24 296.24 323.00
52 270.00 0.00 290,00 20.00 53.00
53 2756.00 0. 00 293. 15 18.15 4B8.00

[teration Times : 39
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ALT. D-2-¢2)-A, Recommended Plan, Single Pipeline Alignment
Year 2010, Dry Season, Modification of ALT. D-2-(2)

<< NODES >>

NODE  GROUND FLOW H. G. L. DYNAMIC STATéC

No. ELEY, ELEV. HEAD HEA
(m) (cu. m/day) (m) {m) {m)
320. 00 0. 00 320. 00 0. 00 3.00

278.00 219, 00 319.85  41.86 45,00
278.00 438.00 . 319.64 41.64 45,00
271.80 219.00 319,44 47.64 51.20
280. 00 451, 00 319,43  39.43 43.00
290, 00 465, 00 319.29  29.29 33.00
39
<38

300.00 232.00 .27 18,27 23.00

1

2

3

4

5

?,

B 269,70 0. 00 .34 47.64 53.30
g9 269,70 179. 00 288. 87 19. 17 53. 30
10 270.00 381. 00 288. 88 18.88 53.00
11 270,20 179. 00 288. 94 18.74 52.80
12 270.50 381. 00 289.04 18.54 52,50
13 270.50 2043. 00 2849, 57 19. 17 B2. B0
14 270.80 202. 00 289,04 18.54 52,50
1% 270,00 202.00 289.04 16.04 53.00
16 276.50 202, G0 288. 05 18,55 52,50
17 271,850 202, 00 290,75 19.25 B51.50
{18 270.50 202,00 289. 57 19.07 52,50
19 273,80 1482, 00 291, 47 17. 67 49, 20
20 271.00 1482, 00 284,18 i8.18 52,00
21 270,30 174, 00 288, 69 18.38 52,70

22 270.20 561. 00 288,69 18.43 52.80
23 270.00 561. 00 288.15 18.19 953.00
24 270,00 179. 00 288,17 18,17 5300
25 270.00 -12883, 00 293.35 23.35 53.00
26 270,50 0. . . .

27 269.30 551. 00 287.95 18.65 53.70
28 269.00 362. 00 287. 81
29 258,90 1064, 00 276.79
30 2568.50 1401. 00 274,91
31 258.00 440. 00 273. 42
32 257,50 440, 00 273.06
33 255.00 1811, 00 269. 99
34 255,00 759. 00 267.78
35 255.00 1152, 00 267. 57
36 255,00 1152, 00 264. 94
37 254.80 574.00 268. 06
38 254,80 574,00 267.128
39 254,80 1533. 00 266. 35
40 254,50 574.00 265. 69
41 254,50 1066, 00 263. 39
42 254,50 814,00 263. 09
43 254,50 774. 00 264. 00
44 254,50 774.00 263. 57
45 254,50 814. 00 262. 97
46 254,50 814,00 262. 05

— it b Yk il b et —a

#_Aa
PHEOOLEP B WONDELROO D

w

I

(9]

o

o

o

47 269. 30 0. 00 287, 57 18.27 63,70
48 273.80 0. 00 291. 57 17.71 49,20
49 269.30 -0.00 315.58 46.28 53.70
50 0. 00 0. 00 287.58 287.58 323.00
5] 0.00 0. 00 315.57 315.87 323.00
52 270.00 -8588.00 293.04 23.04 53.00
53 275.00 0. 00 292.70 17.70  48.00

lteration Times : 66
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ALT. D-2-(2)=A, Recommended Plan, Single Pipeline Alignment
Year 2010, Rainy Season, Modification of ALT. D-2-(2) _

<< NODES >>

NODE  GROUND FLOW H.G.L. DYNAMIC STATIC
No. ELEY. ELEY, HEAD HEAD
(m} (cu. m/day) (m) {m) (m)

320. 00 0.00 320. 00 0.00 3.00
278,00 219. 00 319.85 41.85 45.00
278. 00 438. 00 319.64  41.64 45,00
271,80 218. 00 319.44 47.84 51.20
280. 00 451.00 3;3.43 39,43  43.00
319

2890. 60 465. 00 .28 29.28 33.400
300. 00 232.00 2T 19,27 23,00
269. 70 0. 60 309.06 39.36 53.30
269. 70 179. 00 290.55 20.85%5 53,30

1
2
3
4
5
5
1
5
10 270.00 381.00 290.56 20.56 53.00
11 270,20 179. 00 290.62 20.42 52.80
12 270.50 381,00 290.72 20.22 52.50
13 270.50  2043,00 291.43 20.93 52.50
14 270,50 202. 00 290.71  20.21  §52.50
15 270,00 202.00 290,66 20.66 53,00
16 270.50 202. 00 290.72 20.22 52.50
17 271.50 202,00 291.87 20.37 51.50
18 270.50 202,00 290,95 20,45 52.90
19 273.80 1482.00 292.42 18,62  49.20
20 271.00  1482.00 290.86 19.86 52.00
21 270.30 179, 00 280,43 20.13 52.70
22 270.20 561.00 290.43  20.23 52.80
23 270.00 861. 00 289.89 19.89 53,00
24 270.00 179. 00 289.90 19,80 53.00
25 270.00 ~12037.00 293,72  23.72 53.00
26 270,50 0. 00 291,49  20.99 52.50
27 269.30 561.00 289.68 20.38 53.70
28 26S8.00 ° 382.00 289,64  20.54 54.00
29 258.90  1064.00 280,01 2111 64.10
30 298.60 1401.00 278,13 19.83 64.50
31 258.00 440, 00 276.64 18.64 £5.00
32 257.50 440. 00 276.28 18.78 B65.50
33 255.00 1911.00 273.22  18.22 68.00
34 256,00 759. 00 271.01 16.01  68.00
35 25%.00  1152.00 270,79  15.79  68.00
35 255,00 1152.00 268,16 13.16 68.00
37 254.80 574.00 271.29 16.49 68,20
38 254.80 574.00 270.50 15.70 868,20
39 264,80 1533.00 269,57 1477 68.20
40 254,50 574, 00 268, 91 14.41 68,50
41 254.50  1066.00 266. 61 12.11  88.50
42 254.50 814. 00 266. 31 11.81  68.50
43 254.50 7174. 00 267,22 12,72 88,50
44 254,50 T74.00 266,79  12.29  B8.50
45 254, 80 814, 00 266,19  11.89 6£8.50
46 254,50 814,00 265.28 10.78 68,50
47 269, 30 0. 00 290.78 21.49 5370
48 273.80 0.00 292,46 18.66  498.20
49 269,30 0.00 307.83 32,53 53,70
50 0. 00 0. 00 290.82 290.83 323.00
51 0. 00 0. 00 301.79 301.79 323.00
52 270.00 -4012,00 293.24 23.24 53.00
18.15 48,00

53 275,00 0.00 293.15

fteration Times : 30
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ALT. D-2-(2)-A, Recommended Plan, .Single Pipeline Alignment
Year 2010, Dry Season, Modification of ALT, D-2-(2), Fire at SOLAND

<< NODES >>

NODE GROUND FLOW H.G.L. DYNAMIC STATIC

No. ELEY, ELEV. “HEAD HEAD
(m) {cu. m/day) (m) (m) {m)

1 320,00 0. 00 320. 00 0.00 3.00
2 278,00 132. 00 318.94 . 41.894 45.00
3 278.00 264, 00 319.86 41.856 45.00
4 271.80 132. 00 318,78 47.98 51.20
5 280.00 272.00 318.78 39.78 43.00
6 290,00 280, 00 318,72 28,72  33.00
7 300.00 140. 00 319, T1 i 23.00
8 269.70 0. 00 318. 60 48,90 53.30
g 269,70 108, 08 291,09 21,39 5330
10 270.00 1230, 00 291,09 21,09 53,00
11 270.20 108, 00 291,11 20,91 52.80
12 270.50 230,00 291,18 20.66 52,50
13 270.50 1231. 00 291,37 20.87 52.50
14 270.80 122. 00 291. 16 20,66 52.50
1% 270,00 122,00 291.17 21.17  53.00
16 270,50 122, 00 291,17  20.87 52.50
17T 271.50 122, 00 L1 20. 61 51.50
18 270.50 122.00 .51 21.01 52. 50
19 273.80 893. 00 . 48 i8.68 49.20
20 271.00 893, 00 .20 20,20 b2.00
.21 270.30 108. 00 .00 20,70  52.70
22 270.20 338, 00 .99 20.79 52,80

.78 20.78 53.00
. .19 53.400
. 50 0.00 29.50
.39 20,83 52.50
L7000 21,40 53,70
.65 21.85 54.00

23 270.00 338. 00
24 270.00 108. 00
256 293.50 a.

26 270.50 0.00
27 269. 30 338. 00
28 269.00 230. 00
29 258,90 641. 00 .02 23,12 64,10
30 258,50 844. 00 .29 22,79 64.50
31 258.00 265. 00 280.71 22,71 65.00
32 257,50 265. 00 280.56 23,06 65.50
33 255.00 1162.00 276.56 21,56 68.00
34 255.00 458. 00 275.16  20.16 68.00
35 255,00 694. 00 27517 20,17 68.00
36 255.00 694. 00 273.62 - 18,62 68,00
37 254.80 346, 00 274.51 19.71 68.20

MIRINNM NN ARNRIN NN
OO0 W W W W O 0 W D0 0w
—MNOOC—=WOOO—= =M =M

-

w

[y

(o]

38 254,80 348, 00 273.46 18.66 68.20
39 254.80 924. 00 272,86 18.06 68.20
40 254.50 346. 00 272.4% 17.99 68.50
41 254.%0 643. 00 270.10 - 15.60 68,50
42 254.50 491.00 269.90 15,40 68.50
43 254.50  2366.00 265,23 10.73 88,50
44 254,50  2366.00 260,72 6.22 68.50

45 254,50 491. 00 266,60 12.10  68.50
46 254,50 431. 00 268,06 13.56 68.50

47 269, 30 0. 00 289.68 20.38 53.70
48 273.80 0.00 282,50 18.70 48.20
49 269, 30 0. 00 317.68 48,38 53.70
50 0. 00 0.00 289,68 289.68 323.00
51 0. 00 0.00 317.68 317.68 323,00
62 283.50 0. 0D 293. 50 0.00 29.50
83 27%.00 0.00 293. 21 18.21  48.00

I[teration Times |
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ALT. D-2-¢2)-A, Recommended Plan, Single Pipeline Alignment
Year 2010, Ralny Season, Modification of ALT. D-2-(2), Fire at SOLANO

<< NODES >>

NODE GROUND FLOW H.G.L. DYNAMIC STATIC

No.  ELEV. ELEV.  HEAD HEAD
{m) {cu. m/day) {m} {m) {m)
$320. 00 0. 00 20.00  0.00  3.00

.84 41,94  45.00
.86 41.86 45.00
.78  47.98 51.20

278. 00 132. 00 19
19
19
19,78 39,78 43.00
19
19
10

| 3

2 3

3 278.00 264,00 3

4 271.80 132. 00 3

5 280.00 272.00 3

& 290.00 280, 00 319.72 29.72 33.00
7 300.00 140. 00 3

8 268.70 ~ 0.00 310. . .
9 268.70 108. 00 282.32 22,62 B53.30
0 270.00 230. 00 292.33 22.33 53.00
1 270.20 108. 00 292.35 22,15 b2.80
2 270.80 230. 00 292,38 21,88 52.50
3 270.50 1231.00 292.67 22,17 52.50
4 270.50 122. 00 292,39 21.89 52,50
g 270. 00 122, 00 292.37 22,37 53.00
7

8

g

0

1

2

3

4

1
1
1
]
}
16 270.50 122. 00 292.39 21,89 52.50
1 271.50 122. 00 292.86 21,36 51.80
18 270.50 122. 00 292.49 21.99 52.50
18 273.80 893. 00 293.08 19.28 49,20
20 271.00 893, 00 282.45 21,45 52.00
21 270.30 108. 00 292.28 21.98 52.70
22 270,20 J38. 00 292,28 22,08 52,80
23 270.00 338. 00 292.07 22.07 53.00
24 270.00 108. 00 292,07 22,07 53.00
25 283.50 ¢. 00 293.50 0.00 29.50
26 270.50 . 00 292.69 22,19 52.50

27 268.30 |, 338.00 291,98 22,68 53.70
28 268.00 230,00 291.93 22.93 54.00
29 258,90 641,00 284.73 25,83 64.10
30 258.50 844. g0 283.99 25,49 ©64.50
31 258.00 265,00 283.41 25.41 65.00
32 257.50 265. 00 283.27 26.77 65.560
33 255.00 1152, 00 279.27 24,27 68,00
34 255.00 458. 00 277.87 22,87 68.00
35 255.00 694, 00 277.87 22.87 68.00
36 255.00 694. 00 276.33 21.33 68.00
37 254,80 346. 00 277.21 22,41 68.20
38 254,80 3486, 00 276,16 21.36 68.20
39 254.80 924. 00 275.57 20,77 68,20
40 254.50 346. 00 275.20 20.70 68,50
41 254.50 643. 00 272.80 18.30 68.50
42 254.50 491. 00 272.80 18.10 - 68.50
43 254.50  2366.00 267,93 13.43 68.50
44 254,50  2366.00 263, 42 8.92 68.50
45 254,50 491. 00 269.30 14.80 68.50
46 254,50 491. 00 270.76 16.26 68.50

47 269.30 0.00 292.38 23.08 53.70
48 273.80 0.00 293.10 19,30 49.20
49 269.30 0.00 303.42 34,12 53.70
50 0.00 0.00 292.42 292,42 323.00
51 0.00 0.00 303.38 303.38 323.00
52 293.50 0. 00 293. 50 0.00 29.50
53 275.00 0. 00 293.38 18.38 48.00

l1teration Times : 36
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ALT, D-2-(2)-B, Recommended Plan, Parallel Pipeline Alignment
Year 199%, Dry Season, Modification of ALT. D-2-(2)

<< NODES >>

NaDE GROUND FLOW H.G. L. DYNAMIC STATIC
o.

ELEV. ELEY, HEAD HEAD
{m) {cu. m/day) (m) (m) (m)

1 320.00 0.00 320, 00 0.¢0 3. 00

2 278.00 121. 00 319, 61 41, 61 4%, 00

3 278.00 242. 00 318,10  41.10 45, 00

4 2711.80 121. 00 318,03 47,23 B1.20

5 280,00 234, 00 318,04 39.04 43,00

6 290,00 226. 00 316.00 29.00 33,00

7 300,00 113. 00 319,00 19.00 23,00

8 289.70 0. 00 315,86 46.16 53,30

9 269.70 101. 00 290,07 20,37 53,30

10 270, 00 214.00 290.07  20.07 53. 00
11 270,20 101. 00 290, 09 19.89 52.80
12 270,50 214.00 290. 13 19.63 52.50
13 270.50 1153. 00 290, 33 19.83 52.50
14 270.50 113. 00 290, 13 19.63 52,50
15 270.0C 113. 00 289, 98 19.98 53.00
16 270.50 113. 00 290, 14 19.64 52.50
17 271.50 113. 00 291.57  20.07 51.50
18 270.80 113. 00 291.45 20.95 52,50
19 273.80 837, 00 291,85 18.05 49, 20
20 271.00 837, 00 290. 22 19.22 52,00
21 270.30 101. 00 290. 00 19.70  52.70
22 270.20 216. 00 289, 99 18.79 52,80
23 270.00 316. 00 289, 81 19. 81 53. 00
24 270.00 101. 00 2849, 81 19. 81 3. 00
25 270.00 -B477.00 293,16 23,16 53,00
26 270.50 0. 00 290, 35 19.85 52.50
27 269.30 316. 00 289.74 20.44 B3.70
28 269.700 215. 00" 289.68 20.69 54,00
29 25B.90 577. 00 279.24 20.34 64,10
30 258,50 7163, 00 278.64 20.14 64.50
31 258.00 239, 00 278.15 20.15 65,00
32 257.50 239. 00 278.04 20.54 B65.B0

33 255,00  1040. 00 269.16 14,16 68,00

34 255,00 396. 00 268,78 78 68,00
35 255.00 644. 00 268. 60 60  68.00
36 255,00 644. 00 267,98 98 68.00

37 254,80 360. 00, 2686. 42
38 254.80 360. 00 266.02
39 254,80 800. 00 265.75
40 254,50 360. 00 264, 92
41 254,50 568. 00 263,66
42 254,50 424. 00 263. 49
43 254.50 404, 00 285. 39
44 254,50 404, 00 265,08
45 254,50 424. 00 262,99

=
[y
[m3]
2]
(&)
o

45 254,50 424,00 262, 91 41  68.50
47 268.30 0.00 288.60 18.30 53.70
48 273.80 0.00 291.87 18.07  49.20
49 268, 30 0. 00 313.12 43.82 53,70
50 ¢. 00 0.00 288.62 288.62 323.00
51 0. 00 0. 00 313. 10 313.10 323,00
52 270.00 0.00 290.00 20.00 53.00
53 275.00 0.00 292,87 17.87 48.00

lteration Times : 38
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ALT. D-2-(2)-B, Recommended Plan, Parallel Pipeline Alignment
Year 1995, Rainy Season, Modification of ALT. D=2-(2)

<< NODES >>

NODE GROUND FLOW H.G.L. DYNAMIC STATIC
ELEV. HEAD

No. . ELEY. HEAD
{m) (cu. m/day) (m) {m) (m)
1 320.00 0. 00 320. 00 0. 00 3. 00
2 278.00 121.00 318.61 41,61 45, 00
3 278.00 242.00 319. 10 41,10 45,00
4 271,80 121.00 319.03 47.23 51,20
5 280,00 234. 00 319.04 39.04 43.00
6 280,00 226. 00 319,00 22.00 33.00
7 300,00 113. 00 319. 00 19,00 23.00
8 269.70 0.00 305.76 36.06 53.30
8 2B69.70 101.00 292.6% 22.95 B3.30
10 270.00 214. 00 292.66 22,66 53.00
11 270.20 101,00 292.68 22,48 52,80
12 270,50 214,00 292. 71 22. 21 52,50
13 270.50 1153. 00 293. 01 22.51 52,50
14 270,50 113.00 292,70 22.20 52,50
158 270,00 113.00 292,55 22,55 B3 00
16 270,50 113. 00 202,70 22.20 52,850
1T 271.50 113.00 292,98 21.48 B1.50
18 270.50 113.00 292.86 22.36 52,50
19 273.80 837.00 293. 1 19. 31 49, 20
20 271.00 837,00 292.78 21.78 B2,00
21 270.30 101,00 292.64 22,34 B2, 70
22 270.20 316. 00 2g92.64 22,44 52,80
23 270.00 316. 00 292. 45 22.45 B3.00
24 270.00 101. 00 292. 45 22.45 563,00
25 270.00 -2825.00 293. 29 23.29 B3.00
26  270.50 0.00 293.03 22.53 52.50 |
27 268, 30 316. 00 292, 38 23.08 B3.70
28 269,00 215.00 292, 34 23.34 54,00
29 258, 90 577.00 284.93 26.03  B84.10
30 258.50 763. 00 284. 33 26.83 64.50
31 258,00 239,00 283.85 25.85 65.00
32 257,50 239. 00 283,73 26,23 65.50

33 255,00 1040.00 274.85 19.85 68,00

34 255,00 396. 00 274. 47 4T 68.00
35 255.00 644. 00 274,28 29 68,00
36 255.00 644. 00 273. 67 67 68.00
37 254.80 360, 00 272. 1 31 68.20
38 254,80 360. 00 2T 71 91 68.20

39 254. 80 800. 00 271. 44
40 254,50 360. 00 270. 61
41 254,50 568, 00 269. 35
42 254,50 424.00 269, 18
43 254,50 404, 00 271.08
44 254,50 404, 00 270,77
45 254,50 424,00 268. 68

b N ket b ek et etk ke b —t — —
A ICES NN Ny SN

[81]

o,

L2

[#a)

(4}

o

46 254,50 424,00 268. B0 10 68,50
47 269.30 0. 00 294. 29 g9 B3.70
48 273,80 0. 00 293.12 32 49,20
49 268.30 0.00 296,36 27.06 53.70
50 0.00 0. 00 294.36 294,36 323,00
51 0.00 0.00 296.29 296.29 323.00
52 270.00 0.00 290.00 20.00 53.00
63 275.00 0. 00 293.25 18.25 48.00

lteration Times : 54
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ALT. D-2-(2)-B, Recommended Plan, Parallel Pipeline Alignment
Year 2010, Dry Season, Modification of ALT. D-2-(2)

<< NODES >>

NODE GEEE@D FLOW H.G.L. DYNAMIC STATIC

No. ELEY. HEAD HEAD
{m) {cu. m/day) (m) {(m) {m)
320. 00 0. 00 320.00 0. 00 3.00

278,00 219.00 319.83 41.83 45.00
278.00 438. 00 319.
271.80 219. 00 319
280, 00 451. 00 318. . .
290, 00 465, 00 319.24  29.24  33.00
300. 00 232,00 319,
269,70 0. 00 317. . .
268. 70 179. 00 288.40 18.70 53.30
270.00 381, 00 288. 11 18. 41 53,00
270. 20 179,00 288. 47 18,27 52,80
270,50 381. 00 288.57 18.07 52.50
270.50  2043. 00 288.19 - 18.89 52.50
270.50 202. 00 288.57 18,07 52.50
270,00 202. 00 288.57 18.57 53.00
270.50 202. 00 288,58 18,08 52.50
271.50 202. 00 290.40 18.90 51.50
270.50 202. 00 289.18 18.66 52.50
273.80  1482.00 281,16 17.36  48.20
271,00  1482.00 288. 71
21 270.30 179. 00 288. 22
22 270,20 561, 00 288. 21
23 270.00 561. 00 281, 67
24 270.00 179. 00 287.69
25 270.00 ~12883.00 293. 40
26 270.50 0.00 288, 24
© 27 269.30 561. 00 287. 47
28 269.00 382, 00 287.33
29 25B8.90 1064.00 278,52
30 258.50 1401.00 276. 41
31 258,00 440, 00 274.92
32 257.50 440, 00 274.56
33 255.00 1811.00 273,38
34 25b.00 759. 00 271,17
35 255.00 1152,00 270,95
36 255.00 1152.00 = 268.33
37 254,80 574. 00 271,45
38 254,80 574. 00 270. 67
39 254.80 1533, 00 269.74
40 254.50 574. 00 269. 07
41 254,50 1066. 00 266,78
42 254.50 814,00 266. 47
43 254,50 174,00  267.38
44 254, 50 774. 00 266. 95

SO~ LWNRN—OWWO-IOOI AN —

D ot (0 oa ot b ek ek ok ke h et et ek ek o b ot b b ek R ot i et s
NO NG N NS PN SRR R D P NI NEEB®E NN ® NN

¢ w

&

o)

[ae]

o

o

45 254.50 814, 00 266. 36 86 68.50
46 254,50 814. 00 265, 44 94 68.50
47 269.30 0. 00 287.06 76 53,70
48 273.80 0. 00 291.20 .40 48,20
49 269. 30 . 00 315, 57 27 B3, 70
50 0.00 0. 00 287,07 287.07 323.00
51 0.00 0.00 316.56 315,66 323,00
52 270.00 -8588.00 293. 10 10 53.00
53 275.00 - 0,00 292,75 75 48,00

Iteration Times ¢ 45
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. D-2-(2)~B, Recommended Plan, Parallel Pipeline Alignment
A#Zar 2010, Rainy Season, Modification of ALT, D-2-(2)

<< NODES >>

D ROUND FLOW H.G.L. DYNAMIC STATIC
Ngo? GELEV. ELEY. HEAD HEAD
{m {cu. m/day? (m) (m) (m)

1 320,00 0. 00 320.00 0.00 3. 00
2 278,00 219.00 319.83 41,83 45,00
3 278.00 438, 00 319.60 41.80 45,00
4 271.80 219.00 319.40 47.60 51.20
5 280.00 451,00 319.38 39.38  43.00
6 290.00 465. 00 319.24  29.24 33.00
7 300.00 232.00 319.22 19,22 23.00
8 269.70 0. 00 309.06 39.36 53.30 .
9 269.70 179. 00 290.05 20.35 53.30
10 270.00 381. 00 290.06 20,06 53,00
il 270,20 179.00 290,12 19.92 52,80
12 270,50 381. 00 280,22  19.72  52.50
13 270.50 2043.00 290,93 20.43 52.50
14 210.50 202,00 290.22 19.72 62,50
15 270.00 202,00 290,17  20.17  53.00
16 270.50 202,00 290.22 19,72 52,50
17 271.50 202,00 291.44 19.94 51,50
18 274.80 202.00 290.49 19.89° 52,50
19 273.80 1482,00 292. 01 18.21 49,20
20 271.00 1482.00 290,37 19,37 52.00
21 270.30 179. 00 289.92  19.62 52.70
22 270.20 561. 00 288.92  19.72 52,80
23 270.00 561, 00 288.39 19.39 53.00
24 270.00 178, 00 289.33 19.39 53.00
. 26 270.00 -12037.00 293.83 23,53 53.00

26 270.50 0. 00 290.99 20,48 52,50
27 289.30 561. 00 289.18 19.88 53.70
28 269.00 382, 00 289.04 20.04 54,00
29 25B.90 1084.00 281.74 22.84 64.10
30 258.50  1401,00 279.63 21.13  B4.50
31 258.00 440. 00 278.14 20.14 65,00

32 257.50 440, 00 277.78  20.28 85,50
33 255.00 1911.00 276.60 21.60 68.00
34 255.00 759. 00 274,39 19,39 68.00
3% 255.00 1152.00 274.17  19.17  68.00
36 255.00 1152,00 271.55  18.55 68,00
37 254.80 574, 00 274.67  19.87  68.20
38 254.80 574,00 273.88 19.08 68,20
38 254.80 1533, 00 272.95 18,15 68.20
40 254,50 574, 00 272.29 17.79  68.50
41 254,50 1066, 00 269.99 15.49 68,50
42 254.50 814, G0 269.69 15.19 68,50
43 254.50 174,00 270.80 16.10  §8.50
44 254.50 774,00 270.17  15.67  68.50
45 254,50 814, 00 268.57  15.07 BB.50
46 254.50 814,00 268.66 14.16 68,50
47 26%.30 0. 00 290.27  20.97 83,70
48 273.80 0.00 292.05 18,25 48,20
48 289, 30 0. 00 301.82 32.52 53,70
50 0.00 0. 00 290.32 290,32 323.00
51 0. 00 0.00 301,77 301,77 323.00
52 270.00 -~4012.00 293.04 23.04 53,00
83 275.00 0.00 292.95 17.95 48,00

Iteration Times : 30
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LEGEND:

(:) Node Number
L=500 Pipe Length

Q=200.0 Outflow at the Node
in the yesar 2010

GL+300.0 Ground Elevation at
i GL+310.,0 the Node

HWL+323.0  High Water Level at
the Reserwoir

200

- 0=291.0
%)’fzdf
GL+300.0

L=800

MASOC

0=582.0
é)/
GL+290.0

- 0=549.0 0=275.0
GL+280.0 (E>LFSOO = L=700 {Eiy«f"f’
o \~rbL+278.0 6L+271.8

Q=566.0 LA TORRE

7 0=275.0

GL+278.0

3006§>-L=500

L=

81 EXISTING RESERVOIR
GL+320.0 HWL+323.0

SCHEMATIC PLAN OF DISTRIBUTION SYSTEM FOR HYDRAULIC ANALYSIS

(Bayombong-Solano, Masoc/La Torre Area)
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APPENDIX 8.2.1.A

BREAKDOWN OF COST ESTIMATES

{(Unit: thousand Pesos)

- 80 ~

Havombong 5?':'320 UNIT COST P:ﬁagEé(IStncgng)iPhnse I(Stage 2% Phase | Tota] | Phase Il Cost
R _ oS HUHBEE ! COST i WUNBER [ CUST T WUMBER { TCosT
K135prinng Box Réﬂnhfll. """" 30000 | ATV A | T ;
Drain Pipe D=250 328 (]): Bg gl g ltlli 3g o ;
Valve D=250 11200 11 1 0 0 11 ’ 0
C2IRADIAL WELL 1240000 o 0 11 1240 1yt a0 ’ :
VELL PUMP 22kw 358000 01 0 31 1074 3| 1%%0 51 oy
Pump House on Well 820000 01 0 14 820 11 : : o
(3)Electric Sub-giation i 0 ; 0 P \ S
SUB-TOTAL T VTS T T
Z TRARSHISSTON FACILITIES i ; — 3
Hain Pipe =250 (Steeiy TR0 ; R T W
Hain Pipe b {Steel) 11238 43035 27gg gi g 360772708 )
SUR-TOTAL v 273 | ) = 2 g
3 ?_{_§_2:LR_I.E3_11‘_[LQLE&QLLLTIES ! ! : . .
hlorination Faciiity [ __ 68 i | AR T ms
(E)Dlstrlbutmn pipes R0 - & —-t = 2, W0 0
1YMain Pipes 1 i l
D=100 (PVC Pipe) i H
D=150 (PYC Pipe) i?g 31 ggg 3308 1350 oy} 1040 ] g
D (e ine) Al 0! 7| 3300 603 40007 1640 500 205
D=250 (Sieel Pipe) 830 3200% 2016 5 é 508 e o g
boae (Steet Blve) 830 2004 2018 5 4 3205t 2019 5001 315
=350 {Steet Pipe) 800 10 1 g 0 B oo o :
D=400 (Steel Plpe) . 970 | 28001 2718 650 | ! 50 Bl 19551 M
g=ggg gsteel Pipe) 1336 | 8{ 1100 122% ?%gg ?22; g g
= Steel Pipe) | I
RIVER CROSSING CD=2.0m ;ggg g g l?gg- 1383. et oo o 4
D=500 Materials 718 0 0 100 | 7 iog o 10 208
B=350 Haterials 484 0t 0 ol 2 100 2 01 0
e | ¢ b1 i 0 (XN g 100 1 49
D=100 {Gate Valve i ' ' {
B=150 {Gate Valveg gggg é l% 1[1) E g ;| : o )
82200 {Gate Valve) 6700 ¢ 0 51 o 13 o 21 1
D=250 (Gate Valve) 11200 8 89 11 it : % . >
D=300 (Butterfly Valve) 34800 3 104 05 t ] 08 2 “
D=350 (Butterfly valve) 74400 1 74 01 0 : g o :
D=400 (Butterfly valve) 95200 1t as 1 : : n 2y 18
0=500 (Butterfly Valve) 174000 0 0 21 o : o ¢ 0
p=600 (Butierfly Valve) 243600 0 0 11 4 2 3 01 :
__Prssre Cntrl Valve 350 | _ 390000 L1 390 0 244 T o ;
3)ln¥emai Wetwerk | B '*: e : 380 Q. { 9
UPTO 19980 ! j p 1762
__UPTO 1995 3998 " | o030 B |
2)¥Service Connections T “'““"+“’2930 - 2830 S
b=1/2 ! | |
=3/ (Slo) lessy 1sG5) ae08 3733 ¢203% 5098 6791¢ 5501
SyRehali litation ] donmmnld 19 : BN E— 19 2 L1 — I — 17
Water Heter 1/27° i ' |
01d Laterals 2 100 1508 2%48 g i g lSOgE Zéé i
_Service Connect, ! | |
T Metgg'“eﬁt wo/Metr ____ 480 669 320 DE 0] 6691 3200 __ .. [
D=250 i H
galHogloe I
| __ D=100 215000 0l 0 ! : e 5 ]
TSFire Protection 1 T weeed A I AL + 2
D=150 ! ’
b=100 lgggg Si 0 0 0 01 0 341 571
TRt T 0: 0 9: __ 0 1511 1419
4E.ggdministration Bidg. f ! B 2829 1 li;ég
Yperation Center i
SGeranie g TH Li. 1090 I
5 Land Acquisitfen __ 6. 751 92351 158 : l 0% . e
Vehicle SN 1 RS T XIS N S N I Y M) !
Stored Haterial § Bauip. | LY 3007 e 201 Ly 204 |
SUB-TGTAL T - Haror T SE TN IR X
6 [Replacement of Eauipment i > f] L 1168 ; 305
TOTAL T TA7i9 ! : l ¢ L1433
T lleakage Detection 240 1338 4 32 11343 |-37002 L 26679
Leskaze Tot ; 91 0 04 13381 391 | 0
T 20040 17343 | 37383 96678



(Init: thousand Pesos)

Bavombong-Selana

UNIT COST__ 1988 I 1889 1930 19491
: ITEM | NO 1 COST Y v COST §O 1 COST HO_ ¢ COST
I SOURCE FACILITY - | L. — ! - A R SN
(1)Serinng Box Rehabili. 30000 ; 0 L1777730 or 0
Drain Pipe D=250 340 : ¢ 104 3 0 ! v}
Yalve D=250 11200 : 0 bl i1 0 f 0
(2)RADIAL VELL 1240000 { 0 ! 0 0 11 1240
VELL PUMP 22kw 358000 ! 0 ! 0 0 21 718
Pump House on Yell 820000 ! 0 } 0 0 i 820
(3)Electric Sub-station ! ] 1 0 0. i 0
SUB-TOTAL ' 0 ! 44 1] 19776
2 TRANSHISSION FACILITIES ] [T T S A 1
Main Pipe 0=250 (Steel) 630 0 4300 ¢ 2709 v} ! 0
Yalve D=250 1i200 0 21 22 0 ! 0
SUB-TOTAL ! 0 2731 i} ! i)
3 DISTRIBUTION FACILITIES | ) ! ! 1 !
(L)Chlorination Facillty 88100 [ _ ! 4] L .. 298 } 0 11.___98
(2)Distribution pipes 1988 ) 1989 1 IBHOT 1991
Dain Pipes { { :
D=100 (PVC Pipe) 250 ; 0 i o 12000 300 ; 0
D=150 (PVC Pipe) 410 ; 0| 700: 287 ! 0| 3300 1353
D=200 (Steel Plpe) 520 : 0 b0 : 0| 1551 &0l
D=25¢ (Steel Pipe) 630 ! 0| 21007 1323} 1100 693 51 3
D=300 (Stee! Pipe) 780 ! 0 800 | 608 0 e
D=350 (Steel Pipe) 900 L ] ; 0 10 9 0
0=400 (Steel Pipe) g70 ! 0 ! ] 2800 2718 650 631
B=500 (Steel Pipe) £330 i 0 ; 0 0| 1llooy 1463
p=600 (Steel Pipe) 1600 H 0 ! Q 0 10001 1600
RIYER CROSSING CD=2.0m 2090 ! 0 ' 0 ! 0 100! 209
0=500 Materials 718 ! 0 ! 0 ! 0 100t 72
|__D=330 Materials el ______ ! 9 1 0 ! 0l .___ ! o]
2)Valves 1984y BEEN {80 [N
D=100 (Gate Valve). 3300 ! 0 ! 0 1 4 ! 0
D=150 (Gate Vaive) 5300 ; 0 20 U 0 11 58
0=200 (Gate Valve) 6700 ! 0 | 0 0 51 34
0=250 (Gate Valve) 11200 ; 0 8! 67 21 22 11l
02300 (Butierfiy Valve) 34800 ; 0 31 104 i 0 ; 0
0=350 (Butterfly Valve) 74400 ! 0 ! ¢ I 74 i 0
0=400 (Butterfly Valve) 95200 ! 0 ! ¢ 195 11 95
D=300 (Butterfly Valve)| 174000 ; 0 ! ¢ ! 0 2y 348
D=600 (Butterfly Valve) 243800 : 0 : 0 H 0 s 244
Prssre Cnirl Valve 350 | 390000 | a | 0 1t 330 ! 0
I)linternat Network ! ! ' i
UPTO 1890 5152 : 0 I 2576 1 2576 1
-LApro ees 49300 ______ N S NS P | S S d.._BB8
4)Service Connectiens ! ! ! !
D=1/2 810 01 0 8431 683 | BA2! 682 921) 746
! 174 S W 1280 | . St g1 AN 3 2 I S 2L 3
‘| 5)Rehahilitation ' ; ! !
Water Heter t/2"° 400 1303 524 0 0 0 0 !
0ld Laterzls ! 0 P24 o214 !
_.Service Connect.wo/Metn ___ 801 223 1070 _Z 2230 107 2231 __..107 H -
G)Flow Meter : ! v |
D=250 93000 : ] 1 93 ! 0 ! 0
=300 126000 ! 0 L 126 ! 0 ! 0
| D=d00 ] 2150000 . [ 0] ______! 0 ! L2 Ll ...218]
T)fire Protection { ! | (
B=150 16800 : 0 : : :
9=100 9400 ! 0 . ! '
SUB-TOTAL ! 637 | ' 6330 17915 ' 8370
4 [1DAdministration Blda. i I i l !
2)0peration Center | 1 PRI MU U5 i 1311 I S e in ]
SUg-ToTAL T TTyTTTTITTTTT i 01 1 1000 { 01 [N
5 Land Acquisition _ _ 13805 |- 2335, IS8 _____ ot 1S A S Q) dom b Q)
Vehiele __——— ——_1: 360000 | | Ll_.3001 _ | Ly _ 800 FO— U — Ll _.300
Stored faterial & Bawip. 1. [ " Y Y F L A LT W 1o 109 ]
SUB-TATAL ! 470 ! 408 1 94 ! 400
A Replacement of Equipment ! Q ! i} ! 0 ! 0
TOTAL : o7 ! 10603 1 BOOY I 11585
7 Leakage Detection 240 1 446 ) 107 444 ¢ 107 4484 107 ! 0
GRAND TOTAL [ ] 1214 t 10710 I 8116 111555




(Unit: thousand Pesos)

ong~Sulane UNIT COST-__1992 1993 1984 1905
Raonbons S!TEM ~ NO__t COST NO ! COST NO ¢ COST NQ t €OST
T SOURGE FAGILLTY. R T ) N [
(1)Sprinng Box Rehahtli. 30000 ! 0 ! 0 0 oo

Drain Pipe D=250 340 : 0 : 0 ! 0 ' 0

Vatve D=250 11200 i 0 ; 0 ! 0 0
(2)RADEAL WELL £240000 ! 0 ! 0 ; 0 0

. WELL PUMP 22ku 358000 ! 0 1] 358 H 0 0

Pump House on Well 820000 ! 0 ! ] 0 .0
(3>Electric Sub-station | - 0 ! R R S— 0 0,
SUB-TOTAL ! Q ! 358 ! ] : 0

3 TRANSHISSLON FACILITIES . ] i 1 ]

Hain Pipe D=250 (Steel) 630 ! -0 ! 0 0 ¢

Yalve D=250 11200 ! 0 ! g 0 0
SUB-TOTAL : i 0 | 0 0 ! 4

3 DISTRIBUTION FACILITIES _ R R S ! o
(1)Chlorination Facility aglee ) v G S e ! 0 ! 0,
(2)Distribution pipes 1992 ! 1993 | 1904 1985 )

DMain Pipes ! : ! :

D=100 (PVC Pipe) 250 ; 0 ; 0 ' 0 | 0

D=150 (PYC Pipe) 410 ¢ 0 ! 0 0 ] 0,

0=200 (Steei Pipe} 520 ! 0 ! 0} 0 ! ¢

0=250 (Steel Pipe) 630 ! 0 ! 0 ! 0 ! Q

0=300 (Steel Pipe) 760 ! 0 ! 0 ! 0 ! 0 |

D=350 (Steel Pipe) 900 ! 0 ' 0 0 : ﬂi

B=400 (Steef Pipe} 970 ! ] ! 0 ] ! ]

D=500 (Steel Pipe) 1330 ! 0 ! 0 0 : 0

D=600 (Steel Pipe) 1600 ; 0 ; 0 0 ; 0

RIVER CROSSING CD=2.0m 2090 ! 0 ! 0 0 ! 0

0=500 Materials 718 i 0 ; 0 i 0 ! 0
__D=350 Materials NS, 5 N S ook ] LS ) i 0
2)}Valves 1992 ¢ ! i !

D=100 (Gate Vaive) 3900 ; 0 ; 0 ! 0 ! 0.

D=150 (Gate Vaive) 5300 ; 0 ; 0| ! 0 L0

D=200 (Gate Vatve) 6700 { 0I ! 0, ! 0, ; 0

D=250 (Gate Valfve) 11200 ; 9 : 0, i 0y i 0

D=300 (Butterfly Valve)| 34800 ; 0 ; 0! ! 0. : 0

D=350 (Bubterfly valve) 74400 ! 0 ¢ 0] ! 0 ! 0

D=400 (Butterfiy Vaive) 95200 | 0] ! ¢, ; g 1 g

D=500 (Butterfiy Vaive)] 174000 : 0, : 0 : 0 o0

D=600 (Butterfly Vaive) 243600 e L0, } 0 P9

Prasre Cntrl Vaive 3501 330000 ! g I 0 ! 0 ! 0
3)internal Wetwork ! ! ! !

UPTO 1990 5152 ; ; | g
- MPTO 888 Ll 2030 | N :1-1: 1 S A .1 ) W, o 586 1. 586 ;
4)Service Conpections ! : ‘ !

D=1/2 816 022; 747 922 747|922 AT 921 1 . 748
1 T N S 1280 ) - 3 I 2l ERH— Al 2L 3]
3)Rehabilitation ! ! ! !

Water Heter 1/2'' 400 ! ; ; !

0ld Laterais ! : ! :
|__Service Connect.wo/Hetd ___ 480 ol . . v
6)Flow Meter [ i ! !

D=250 93000 ! 0 ‘ 0 ! 0 : 0

0=300 126000 ! 0 ! 0 ' 0 t 0
e D00 215800 ______ JOU 0, ER—— L s /. Loanald 0.
T)Fire Protection ! ! ! !

D=150 16800 i ; ! !

D=100 9400 ' ' ' ' i

SUB-TOTAL 1330 1236 13368 I 1
TTAdminisiration G193, : ' : : J l
C@Mperation fenter b o [ | [ S N

SUB-TOTAL { 0 ' 0 1 0 i 1 0
5 Land Acquisition I TS | I 0! e A 01 beme L e a]

Vehicle ]2 300000 1 ____ LI Q1 - 0] e Y I 0

stored faterinl & Bauie. | S X S O (A S FO 1 SR b2

SUB-TOTAL ' 20! ' a7 ! 20 ¢ ! Zﬂﬂ
6 Replacement of Equipment ! 0. ' 0! ! 0 ! 4};

TOTAL ' 13561 I AN ' 356! v 1355 !
7 Leakage Detection 240 | ! n: ' 0! ! 0: ' 0

GRAND TOTAL [ * 1356 CT ' 1336 § 1355
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