APPENDIX 8.2.1.B

PROJECT COST WITH FOREIGN AND LOCAL CURRENCY
BREAKDOWN (1986 Price Level, Dagupan City)

SUMMARY
Phase I, Stage 1
(Unit: thousand 2)
Local F.E.C Total
Direct Construction Cost 21,868 26,532 48, 400
Physical Cont. (8% of D.C.C.) 1,749 2,123 3,872
Sub Total 23,617 28,655 52,272
" Leakage Detection 1,020 - 1,020
Detailed Design (10% of S.T.
in Stage 1 & Stage 2) 3,778 3,779 7,557
Construction Supervision
(4% of §.T.) 1,045 1,046 2,091
Total 29,460 33,480 62,940
Phase I, Stage 2
{(Unit: thousand ®B)
Local F.E.C Total
Direct Construction Cost 9,604 11,965 21,5696
Physical Cont. (8% of D.C.C.) 769 957 1,726
Sub Total 10,373 12,922 23,295
Construction Supervision
(4% of 8.T.) 609 223 932
Total 10,982 13,145 24,227
Phage TIT
{(Unit: thousand B)
Local F.E. Total
Direct Construction Cost 53,133 67,267 120,400
Physical Cont, (8% of D.C.C.) 4,251 5,381 9,632
Sub Total 57,384 72,648 130,032
Detalled Design (10% of §.T.) 6,501 6,502 13,003
Construction Supervision
(4% of §.T.) 5,201 - 5,201
Total 69,086 79,150 148,236
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The following tables show the breakdown of the project cost in
cach design year. The unit of all figures is thousand pesos. Project cost
ig further broken down into the Foreilgn Exchange Compornent and the Local

Currency Comporment. Abbreviations im the tables are as follows:

cosST -— Construction Ceost

C.FEC =—=- Cost for Civil Work in the Foreign Exchange Compornent
¢.DOM ——- Cost for Givil 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 =—- Cost for Equipments in the Local Currency Compornent

COST = CG.FEC + C.DOM + E.FEC + E,DOM

The exchange rates used in the cost estimates are as follows:

B20 = 81
$1 = ¥155
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APPENDIX 8.2.1.C  OPERATION AND MAINTENANCE COST (Dagupan City)

(cost; thousand peso)}

Stage 1 Stage 2 Phage II

Item Cost Coat Cost

Operation & Maintenance Cost

Salary 1,730 p/M.M 1,080 1,495 1,806

Power 0.50 B/kwH 484 46 1597
Chemical 27 RPfkg 90 122 241
Miscellaneous 690 1,051 1,502
Maintenance 511 800 1,482

Fotal 2,855 4,214 7,028
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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

4,050 11,616 35%

The results of the market survey are cbtained as shown in TABLE
9.3.1.1.

From the’ ' market survey, the income distribution of the

respondents are shown as follows:

Income Bracketlj Ave.Pesos Number
BI00 and below 650 1,027
BOO1 to BL500 1,224 1,227
21,501 to #2,500 2,121 674
B2,501 to B4,500 3,501 458
B4,501 and ahove 8,406 314

1/ Residential, excluding no-income and no—answer
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Total Mumber of Respondents:

L,

4,

Noe. %
a. Residenttal 3727 92.02
b, Commercial : 269 6.64
¢, Industrial H 64 1.33
Distribution According to Source of Water.
No, %
&. Connected to System ;1310 32,35
b. Neighbor's Connection : 8567 14,00
¢. Public Faucet i 1487 36.22
d. Private System H 665 16,42
e. Water Vendor ! 26 0.64
f. Others : 15 0,37
Average Persons Per Household
.a, Residential / Number of Sample : 6.69 / 3711
b. Commercial / Number of Sample | 6.78 / 267
¢, Industrial / Number of Sample : 8.76 / 54
Willingness To Connect (%)
Residential Commercial Industrial Total
a, Yes ;31,26 21.56 20,37 30,47
b, No 36.84 25,00 44,44 36,42
¢. Undecided 0.78 0.74 0.00 0.77
d, W/ Own Conn,: 31.12 48,70 35.19 32.35
Average Monthly Water Needs
Type / Number of Sample : Residential Commercial Industrial
a. Kerosene Can / 1006 10.23 8.71 §.50
b. Drum /1708 2.38 3.98 §.02
¢. Gallon f 194 62,85 10.71 10.00
d. Others /1122 66.52 60.20 118.19

TABLE 9.3.1.1

MARKET SURVEY SUMMARY

4050

Pistribution According to Building Type

Ave. Monthly Electric Billis for Hesidential Users (PES0):121.20
Number of Effective Raspondents :

Income Distribution

{ Residential, Excluding No-Income and No-Answer )

a. P900 and Below
b. P90l to P15Q0
¢. P1580L to P2500
d. P2501 to P4500
e. P4501 and Above

AVE.PESO NUMBER
660 1027
1224 1227
2121 674
3501 458
8406 314

-100-
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Existing major sources of water for the respondents and

willingness to connect by each source of water are :

Willingness to Connect

Sources of Water Distribution Yes No
Connected to System 322 - % - %
Neighbor's Connection 14 64 34
Public Faucet 36 41 58
Private System 16 37 62

Public faucet and connections to the system are the major
sources of water for the respondents. The rest draw their water needs
from private systems and neighbor's connections, In addition, only 1% of
the respondents depends on water vendors and others for its water
sources. From the above table, the majority of the respondents using
neighbor's connections are willing to comnect to the waterworks system,
while the majority of respondents using public faucet and private Bysteﬁ

are unwilling to connect to the waterworks system.
The following results on the distribution of water sources and
willingness to connect according to income bracket of the respondents are

also obtained from the market survey.

TABLE 9.3.1.2 DISTRIBUTION OF WILLINGNESS TO CONNECT BY INCOME BRACKET

Income Bracket

Sources of Water B900 B90i~ B1,501- B2,501- B4,501-

& below PBL1,500 22,500 4,500 & above

Connected to System 13 % 27 % 45 % 49 % 61 %
Neighbor's Connection 19 15 13 11 4
Public Faucet 53 42 27 18 10
Private System 14 15 15 21 25

Willingness to Connect

Yes 33 33 29 29 20
No 54 39 26 21 19
Undecided 1 1 1 1 1
With Own Gonnection 12 27 by 49 60
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As shown above, around 50% of the respondents belohging to the
high income group is already connected to the existing waterworks
system. However, the extention of waterworks is rather limited in the

low income group, being dependent mainly on public faucet for their water

sources.

As the result of market survey, the respondents' willingness to

connect and the user's types are shown as follows :

Answer Residential Commercial  Industrial  Tokal
Yes : 31.3 % 21.6 % 20.4 % 30.5 %
No ; 36.8 29.0 b 36.4
Undecided : 0.8 0.7 0.0 0.8
With Own Conn. : 31,1 48.7 35.2 32.3

Residential users account for 92% of the total respondents and
willingness to connect on the part of the respondents is only 30% of the
total, while unwillingness to connect is 36%. It is observed from the
result of the market survey that one third of respondents, especially in

the low income group, are not willing to connect to the waterworks system

in Dagupan city.
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INTERVIEW SHEET FORMAT USED IN THE MARKET SURVEY
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APPENDIX  9.7.1 FINANCTAL 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 on the IRRQOI, 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 recover funds invested in the Project as equity. Here, the
IRROE is calculated on the basis of such financial conditions proper to
the Project as 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

USETrS,

9.8.1

PROPOSED WATER RATE

The proposed water rates for 1/2 inch connections of commercial

and

3/4 1inch connections

of domestic and commercial users to

achieve financial self-sufficiency are as follows :

(1}

Water rate for 1/2 iuch connections of commercial users

Rate/

Period Unit First 1l0cu.m 11-20cu.m_ 21-35cu.m Above 35cu.m
1988 B1.0 B 50.0 B 6.8 BR.9,2 B13.0
1989 1.5 75.0 10.2 13.8 19.6
1990 1.5 75.0 10.2 13.8 19.6
1991 2.0 100.0 13.6 18.6 26.0
1992 2.6 130.0 17.6 24,0 33.8
1993 3.0 150.0 20.2 27.8 39.0
1994 3.2 160.0 21.6 29.6 41.6
1995 3.2 160.0 21.6 29.6 41.6
1996 3.9 195.0 26.4 36.0 50.8
1997 4.5 225.0 30.4 41.6 58.6

(2)

Water rate for 3/4 inch conmection of domestic users

Rate/

Period Unit First 10cu.m 11-20cu.m  21-35cu.m Above 35cu.m
1988 B1.0 B 40.0 B 5.4 B 7.4 B10.4
1989 1.5 60.0 8.2 11.0 15.7
1990 1.5 60.0 8.2 11.0 15.7
1991 2.0 80.0 10.9 14.9 20.8
1992 2.6 104.0 l4.1 19.2 27.0
1993 3.0 120.0 16.2 22.2 3l.2
1994 3.2 128.0 17.3 23.7 33.3
1995 3.2 128.0 17.3 23.7 33.3
1996 3.9 156.0 21.1 28.8 40,6
1997 4.5 180.0 24.3 33.3 46,9
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(3) Water rate for 3/4 inch connection of commercial users

Period 3§£:/ First 10cu,m 11-20cu.m  21-35cu.m Above 35cu.m
1988 Bl1.0 B30.0 B10.8 Pl4.8 B20:.8
1989 1.5 120.0 16.4 22.0 31.4
1990 1.5 120.0 16.4 22.0 31.4
1991 2.0 160.0 21.8 29.8 41.6
1992 2.6 208.0 28.2 38.4 54.0
1993 3.0 240.0 32.4 44.4 62.4
1994 3.2 256.0 34.6 47 .4 66.6
1995 3.2 256.0 34.6 47.4 66.6
1996 3.9 312.0 42.2 57.6 81.2
1997 4.5 360.0 48.6 66.6 93.8

-106-



hTvE-Hryeni-Eovy, S5FE






APPENDIX 3.4.1 ELECTRIC CHARGES ADOPTED BY THE MERALCO

Residential
First 14 kwh B2,00 (Minimum Charge)
Next 36 kwh 0.125 per kwh
Next 50 kwh 0.15 per kwh
Next 100 kwh 0,20 per kwh
Excess kwh (.365 per kwh

General Service

Classification

¥-1 (Conn. Load : 1-500c¢ Natis)

First 14 kwh £3.00 (Minimum Charge)
Next 76 kwh 0.21 per kwh
Exceas  kwh 0.365 per kwh

X-MD {Conn. Load : over 5,000 Natis)

Demand Charge 212,60 per kw
Plus Energy Charge
First 100 hrs. B 0.33 per kwh
Next 100 hrs. 0.28 per kwh
Next 100 hrs. 0.25 per kwh

Excess kwh 0.23 per kwh



APPENDIX 4.1.1 POPULATION AND NUMBER OF HOUSEHOLDS BY WATER SERVICE
MUNICIPALITY OF CABUYAO (1980)

Population | Level III [Level I System (Point Source)
Barangay |No. of HH | System Well Spring Others | Total
2298 1638 660 - - 660
1. Bgy.I 383 273 110 - - 110
1590 1308 282 - - 282
2. Bgy. II 265 218 47 - - 47
1698 1014 684 - - 684
3. Bgy. III 283 169 114 - - 114
i 1320 1320 1320
4, Baclaran 220 - 220 - - 220
5. Banay- 2946 2946 2946
banay 491 - 491 - - 491
3246 3222 36 - 3246
6. Banlic 541 - 537 5 - 541
3954 972 2982 2982
7. Bigaa 659 162 497 - - 497
1632 - 1626 6 - 1632
8. Butong 272 - 271 1 - 272
648 252 144 252 648
0. Casile 108 - 42 24 42 108
588 - 576 12 588
10. Diezmo 98 - 96 2 - 98
5112 5112 - 5112
11, Gulod 852 - 852 - - 852
4794 4794 4794
12, Mamatid 799 - 799 - - 799
5376 5376 5376
13. Marinig 896 - 896 - - 896
588 3588 3588
14, Niugan 598 - 598 - - 598
450 390 60 450
15, Pittland 75 - 65 - 10 75
2892 2892 2892
16, Pulo 482 - 482 - - 482
3042 582 2424 36 2460
17. Sala 5a7 a7 404 ) - 410
1998 1998 1998
18, San
Isidro 333 - 333 - - 333
Total 47172 5514 41112 234 a12 41658
7862 919 6852 39 52 6943
Note: Above : Population

Below : No. of Households

Source:

Comprehensive Development Plan




APPENDIX 4.1.2 POPULATION AND NUMBER OF HOUSEHOLDS SERVED BY WATER

SOURCE MUNICIPALITY OF STA, ROSA (1980)

Population | Level III | Level I System(Point Source)
Barangay No. of HH System Well/Spring Others Total
1. Xan~ 4794 1038 1722 2034 3756
luran 799 173 287 339 626
, 3198 942 606 1650 2256
2. Malusok 533 157 101 275 376
2142 228 1404 510 1914
3. Market - 357 38 234 85 319
Area 7134 246 6444 444 6888
4, Aplaya 1189 41 1074 74 1148
5736 - 1350 1788 2598 4386
5. Balibago 956 225 298 433 731
4716 4716 4716
6. Caingin 786 - . 786 - 786
2376 132 1146 1098 2244
7. Dila 396 22 191 183 374
5172 546 3558 1068 4626
8. Dita 862 91 593 178 771
1416 1416 1416
9. Don .Jose 236 - 236 - 236
1626 366 492 768 1260
10. Ibaba 271 61 82 128 210
3120 288 2310 522 2832
1l. Labas 520 48 385 87 472
12, Maka~- 3312 3108 204 3312
biling 552 - 518 34 552
13. Malic- 2964 2898 66 2964
lit 494 - 483 11 494
4836 4824 16 4836
l4. Pook 806 - 804 2 806
15. Pulong 3156 2634 522 3156
Sta.Cruz 526 - 439 87 526
16. Sto, 714 714 714
Doningo 119 - 119 - 119
: 6588 6372 216 6588
17.81nalahan| 1098 - 1062 36 1098
6300 840 4386 1674 6060
18. Tagapo 1150 140 731 279 1010
TOTAL 69900 5976 50502 13422 63924
11650 996 8417 2237 10654

Note: Ahove : Population
Below : No. of Households
"Source: Comprehensive Development Plan




APPENDIX 4.1.3 POPULATION AND NUMBER OF HOUSEHOLDS SERVED BY WATER

SOURCE MUNICIPALITY OF BINAN (1980)

Point Source with Pitcher Pump

Population | Level | Publie Private Point
Barangay No., of HH 111 Well Well Total Source
8238 150 156 3216 3372 4716

1. Canlalay 1373 25 26 536 562 786
600 24 264 288 312

2. Casile 100 - 4 44 48 52
) 14766 276 282 5736 6018 8472
3. dela Paz 2461 46 47 956 1003 1412
15174 264 264 5388 5652 0258

4, Malaban. 2529 44 44 898 942 1543
4044 858 66 1350 1416 1770

5, Poblacion 674 143 11 225 236 295
6. San 14100 2088 282 5682 5964 6048
Antonio 2350 348 47 947 994 1008
4062 366 78 1602 1680 2016

7. San Jose 677 61 13 267 280 336
8, San 7650 222 144 2970 3114 4314
Vicente 1275 37 24 495 519 719

9. Sto. 2856 138 60 1230 1290 1428
Domingo 476 23 10 205 215 238
228 60 12 72 156

10, Biman 38 10 2 12 26
222 12 48 60 162

11, Bungahan 37 2 8 10 27
1320 36 408 456 864

12. Calabuso 1220 - 6 68 76 144
366 12 36 48 318

13. Ganado 6l - 2 6 8 53
1608 36 456 492 1116

14, Halang 268 - 6 76 82 186
828 24 144 660

15, Langkiwa 138 - 4 24 28 110
762 24 180 204 558

16, Loma 127 - 4 30 34 93
90 6 12 18 72

17. Malamig 15 - 1 2 3 12
18, Mampl~ 1056 30 306 336 720
lasan 176 - 5 51 56 120
4026 216 72 1476 1548 2262

19, Platero 671 36 12 246 258 377
1086 36 138 174 912

20, San Anton 181 - 6 23 29 152
21l. Soro- 996 - 36 168 204 792
Soro 166 - ) 28 34 132
624 18 126 144 480

22, Timbao 104 - 3 21 24 80
2292 60Q 168 228 2064

23. Tubigan 382 - 10 28 38 344
276 12 60 72 204

24, Zapote 46 - 2 10 12 34
87270 4578 1782 31236 33018 49674

TOTAL| 14545 763 297 5206 5503 8279

Note: Above : Population
Below : No. of Households
Source: Munieipal Development Plan
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APPENDTX 4.2,1 SURVEY FOR ESTIMATION OF C-VALUE

A section of the transmission pipeline was selected for the purpose of
this survey, Measurements of water pressure and flow rate were conducted
at the two points throughout the day. The selection criteria for the sec~

tion of the pipeline are:

1) There is no distribution of water in the section,
2) There is easy access to the points, Also electricity is avall-
able.

3) Water pregsure can be measured using existing devices,

The section between the reservolr area to Cabuyao (diameter of pilpes,
250 mm; length, approximately 7 km) was selected in the light of the above

conditions.

The test at the selected points was implemented during the unaccount-
ed-for-water/not utilized water survey. Although the two points were
measured on different dates, both points were measured for about 7 hours.
The flow rates in the selected section fluctuated at a certain range daily,
but 1t was expected that the range would be negligible during week days.
However, the supplementary measurements mentloned above were still taken

into account, FIGURE 4.2.1,1 shows the location of measuring points.

Reservoir
To pine?
Electric Supply by Vehic
7 S
&
o
< -‘*’
AN
Cabuyao Legend:
"\/7 O—mMeasuring Point
FIGURE 4.2.1.1 LOCATION OF MEASURING POINTS * Excavation to expose

Pipes



The flow rate In the Cabuyao-Sta. Raosa line is directly affected by
the operation of the value at the reservolr. The time period for analysis
was determined to be for four bours, from 1:00 P.M. to 5:00 P,M. thus

avolding the value operation time,
The average flow velocity is about 1.4 m/s, thus the time log is
estimated at one hour between the two points. TABLE 4,2.1,2 shows the

measurement result on the requirements,

TABLE 4.2.1.2 MEASUREMENT RESULTS

Reservolr Cabuvao Inlet
Item Flow Rate Veloclty  Pressure Flow Rate Velocity DPressure
Time

cu,m/hr. n/s (m) cu,m/hr. n/s (m)

13:00 270 1.33 0.4 - - -
14:00 274 1.35 0.4 274 1.35 13.3
15:00 289 1.42 0.4 281 1.38 16.9
16:00 293 1.44 0.4 289 1.42 19,0
17:00 - - - 295 1.45 19.8
Average 282 1.39 0.4 285 1,40 17.3

FIGURE 4.2.1.2 - presents the profiles of hydrauliec grade-line and

computation result of "C" value.



k L= 5680 m

UPSTREAM {Reservoir area)

Q= 282 mV/hr= 0.0783 m/sec

ELEVATION= 76.2 m
PRESSURE MEAD= 0.4m
PIPE DIAMETER=250 mm

COMPUTATION ;

C= 3.59028 - Qave Do JOOH 054

Thus;
-2.63
C= 3.5902 x 0.0787 x(0.25)

-0.54 -0.54
x{49.2) x (5680) = (4]

p

DOWNSTREAM ({Entrance of Cabuyado)

Q=285 mY/hr = 0.0792 m*sac

ELEVATION= (0.l m

PRESSURE HEAD= (7,3

PIPE ODIAMETER= 250 mm

‘Where §
Qave. 7 |[/2 (0.078+ Q.0792 )= 0.0787
D= 0.250m

L= 5.680m

H? {76.2 + 0.4)-(10.1+17.3} =49.2

FIGURE 4.2.1.2 PROFILE OF HYDRAULIC GRADE LINE
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APPENDIX 4.2.2 WATER PRESSURE IN THE SERVICE ARFA

The preliminary survey revealed that many of the houses possess addi-
tlonal faucets. The water pressure measurements were done outside the
houses covering 36 points; 7 in Cabuyao, 17 in Sta., Rosa and 12 in Bifan,
(10 points: Automatic Pressure Recorder)., The survey was conducted for
three days to cover the three areas,'one day for each area. Two shifts had

been adopted due to the measuring requirement throughout the day,

TABLE 4.2.2.1 and FIGURE 4,2.2.1. show the selected points for this
test., FIGURE 4.2,.2.2 shows contour line covering the 3 municipalities.

The measurement records for every hour at the 36 points throughout the
day are shown iIn TABLE 4.2,2,2. The contour lines are prepared for the
total water head and water pressure based on the records at 7:00 A.M, and
1:00 P.M, which may represent the hours in maximum and minimum water con-
sumption throughout the day, respectively., FIGURE 4.2.2,.3.A to FIGURE
4,2,2.3.L present the contour lines by municipality. The total water head
at the measurement point is calculated using the topographical contour

prepared by each municipality,
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. TABLE 4.2.2.1 LOCATION OF SELECTED POINTS FOR-

PRESSURE TEST

Address of the Selectad Point

Sala, Cabuyao
144, Sala, Cabuyaoc
8, P, Burgos St. Cabuyao
156, Bigaa, Cabuvao _
M. H, Del Pilar St., Gabuyao
59, AM. Roxas St., Cabuyao
176, Malvar St.,, Cabuyao
Max, Pueble, Sta. Rosa
1816, Dita, Sta, Rosa
1586, Dila, Sta, Rosa
1211, Balibago, Sta. Rosa
13th, F. Reyes St.
Balibago, Sta, Rosa
890, Rizal St. Labas, Sta. Rosa
1176, Lucero St, Malusok, Sta, Rosa
Je.P. Riza, Sta., Rosa
180, Ibaba, Sta,., .Rosa
Aplaya, Sta. Rosa
1072, Lucero St., Sta, Rosa
686, -P. Gomez St., Sta., Rosa
' Tatlong Hari, Sta. Rosa
Tatlong Hari, Sta. Rnsa
7, Tagapo, Sta, Rosa
Hi-way, Tagapo, Sta. Rosa
Balibago, Hi-way, Sta, Rosa
Platero, Bifian '
Monalat, Bifian .
780, Balintawak St., Bifian
Manabat, Bifian
497, Dalampasigan St., Malabon,
Bifian
828, Dela Paz, Biiian
Capinpin St., Biflan
55, Dr. A. Gonzales St.,
San Jose, Biilan
67, A. Bonifacio St. Canlacay,
Bifian
San Vicente, Biflan
San Vicente, Bifian
Bonifacio St., Bifian

APR ===~ Automatic Pressure Recorder

APR

APR

APR

APR
APR

APR

APR

APR
APR
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PRESSURE TEST

TABLE - 4.2.2.2
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APPENDIX 4.3.1 SPRING DISCHARGE RATE

The discharpge rate from the existing spring is 115.8 1/s or 10,008
cu.m/day. The total discharge volume from the four springs in the vicinity
of the existing spring box, which may be tapped as additional sources of
water, is approximately 40 1/s,

TABLE 4.3.1.1 DISCHARGE RATE FROM SPRINGS

Existing/ .
Potential Point 1/s Measurement Records
Existing # 300 82.5 MM, 298 cu.m/hr. Ave, 297 cu,m/hr,
spring box PM. 295
¢ 200 33.3 AM, 120 . Ave. 120
PM, 120
Sub-Total 115.8 AM. 418 AVE. 417
PM, 4158
No. 1 5.6 Required time to £ill a drum-can
245 1 :+ 43,8 sec
Potential No., 2 21.5 245 1 ¢+ 11.4 sec
Source
No., 3 9.6 245 1 + 25.4 sec
No. 4 1.6 181 :+ 11.0 sec
Sub-Total 38.3
TOTAL 154.1

The discharge amount from the existing spring box 1s almost constant
through the year (approximately 8 percent increase in rainy season compared
to the amount during dry season). The amount from the four potential water
sources (springs) is also constant through the year, TABLE 4.3.1.2 shows

the figures measured in dry and rainy season,
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TABLE 4.3.1.2 SPRING WATER MEASUREMENT RECORDS

Daily Discharge Rate

Kind Detall Dry Rainy R. M.

Existing ¢ 300 6,826 cu.m/d. 7,128 Difference between two

spring box é 200 2,462 2,880 seasons is less than 8%
Sub-Total 9,288 10,008

Potential 4

sources springs 3,283 3,309

- 927 -
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APPENDIX 4.5.1 UNACCOUNTED-FOR WATER/NOT-UTILIZED WATER

This survey comprises two major elements; one for the transmission
lines and another for distribution networks in the selected model éreas.
The two study section of the transmission lines and the four areas are
~ghown In FIGURE 4.5.1.1 and given below.

- Transmission Line : Cabuyac -~ Sta. Rosa Line ; one from the
spring to reservolr area and another from the

reservolr area to the entrance of Cabuvao

- Distribution network :
a) The core area of Cabuyao.
b) The Sta. Rosa area Including the core area of the munici~
pality and the area along Cabuyao - Sta. Rosa line in Sta.
Rosa.
c) The area along Bifian line in Sta, Rosa.
d) The Bdifian area.

A flow chart for this Invegtigation and analysis is given in FIGURE
4.5.1!2!

(1) Background Information on the Study Sections of the Transmission
Pipeline and the Study Areas

There are no residents along the transmission line from the
spring to the entrance of Cabuyao. However, there are large houses
approximately 300 m from the transmission pipeline upstream of the
reservolr as shown in FIGURE 4,5.1.1, The aforementioned four areas
are high population density areas. The following are some information

on the study areas based on the fileld survey.
1)  The core area of Cabuyao
The area consilsts of barangays Bigaa, Sala and Poblacion.
The area ig predominantly a residential area except for the area

along J.P. Rizal St. near the public market which is used both

for commercial and dInstitutional purposes in barangay Sala,
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FIGURE 4.5.1.2

Flow Chart for estimation of unaccounted for water/

not utilized water

fiield Observation and
Interview in the Study areas
(Cabuyao, Sta. Rosa, Biifian)

Data collection on background and
water supply in the study area.

Tindings and egmments.

(1) Areas along transmission
lines. )

(2) Service areas (dist. networks)

Covering item

. Locality associated with land
use and water supply
. Summary of interviewed
a) No. of Connect. by consumer
type
b) Primary and secondary users
/barrowers. (percentages)

¢) Daily Water Consumption per
connect fcapita & pattern of use
d) Water supply status: additional

sources, water pressure, ete.
i

Analysis of not utilized water
on the transmission lines

(1) Section 1: Spring-Reservoir
area

Flow-ratel |y gection 2: Cabuyao-Sta Rosa

Ezzi:?e = Line (Reservoir-entrance of
‘. Cabuyao )

Transmis~ yao)

sion

lines

(1) Background information on service
areas and related barangays

. Location and land areas.

. Land use, major activities
(including major Public facilities)

. Population and HH number (arrange
No. of persons/family

. Environmental conditions

(2) Existing water supply

a) Area along major transmission
pipe lines

b) Study areas

. Location, length and dia. of
pipes

. No. of connection and primary
users by metered and unmetered
by consumer type.

. Water consumption (metered)

Comparative study of unilt water
consumption: data & Interview

{(metered connections)
I

A 4

L>No, of Commercial/insti.

Frame value: served pop.,| |Unit water con-—
sumption by

consumer type

industrial establishments
.

|

¥

of charges

Estimation of water comsumption using
unit water consumption & frame value
I (1) Cabuyac area
N (2) Sta. Rosa area
(3) Area along Bifian line (Sta. Rosa)
(4) Bifian area
Flow rate measurement:
Estimation of not utilized water for
{1) entrance and outlet of
the study areas
Cabuyao I
(2) outlet of Sta. Rosa L-—f\-——-“—w[Un::u:counted for water analysis
(3) inlet of Bifan Collection

Discussion

unaccounted For water

on not utilized water and
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. Commercial establishments are malnly eateriles, grocery stores and
a wet market that caters to the local constituents of the munic-

ipality.

2) The Sta. Rosa area; the core area of Sta. Rosa and the area

along Cabuyao - Sta. Rosa line,

The subject area comprises barangays Aplava, Balibago,
Barangay I, II & IIY, Pila, Pita, Ibaba, Labas and Tagapo. Al-
though there are many industrial establishments in Sta. Rosa, the
area served by the water system 1s predominantly a residential
area except for the municipal buillding, market and the school
areas at the poblacion. Commercial establishments in the pobla-

clon mainly caters to the local constituents.
kY| The area along Bifian line in Sta. Rosa

The study area comprises barangays Ballbago and Macabling in

Sta. Rosa, and Platero dn Bifian. The area is also residential,
4) Biftan area

The area includes barangays Dela Paz, Malaban, Platero,
Poblacion, San Antonio, San Jose, San Vicente and Sto. Domingo.
The area 1s predominantly a residential area. Commercial estab-
ligshments dinclude supermarkets, groceries, theaters and the

supermarket where food products from other municipalities are

regularly delivered,

Existing Water Supply

There are 726 metered domestic connections in Cabuyao, 719

of which are domestic, 4 commercial and 3 institutional connec-—

tions.

A total of 49 domestic concesszionaires or about 7% of the

total number of concessionaires was interviewed.
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Based on the 49 concessionaires interviewed, except for
those at the fringes at barangays Bigaa and Sala, water supply
including water pressure was sald to be relatively adequate in

the service area,

About 316 persons are served by the 49 interviewed domestic
connections; 272 persons are primary users while 44 or about 16%
of the primary users are secondary users or borrowers. The 49
connections registered a combined consumption of 61.257 cu.m for
one day, or an average per capita consumption for the 316 served

population of about 194 liters/day.

As of June 1986, there are 1,188 domestic connections, 3
commercial, 4 dinstitutional and 5 industrial connections or a
total of 1,200 service connections in the Sta. Roga service area.
One of these connections d1s the Nigsin Monde Biscuits factory
which draws about 2,850 cu.m of water monthly. Based on the 37
Interviewed domestic concessionalres in the core area of Sta.
Rosa, water supply and pressure are relatively adequate iIin the
distribution system except for the area near the Balibago market
which draws water from the Cabuyao - Sta. Rosa line. According
to the 66 domestic concegsionalres interviewed along the trans—
mission lines, the same situation as In the market area 1g also
experienced during the day, especially in the morning, along the
Bifian transmlission line 1In barangay Pulong 8t. Cruz, and the
Cabuyao -~ Sta. Rosa transmission line along barangays Dita, Dila
and Ballbago. These areas get only enough water and pressure
during che nighttime., Concesslonaires often resort to storing

water during the night for use the next day.

Along the distributilon line, about 276 persons are served by
the 37 interviewed domestic concessionaires; 197 persons are
primary users while 79 or about 40% of the primary users are
secondary users or borrowers. The 37 connections registered a
combined consumption of 48.265 cu.m for one day, or an average
per capita consumption for the 276 served population of about 175
liters/day,
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Along the transmission line, about 572 persons are served by
the 66 interviewed domestic concessionaires;' 376 persons are
primarﬁ users while 196 or about 52% of the primaty users are
secondary users or borrowers., The 37 connections registered g
combined consumption of 80.100 cu.m for one day, or an average
per cépita consumption for the 572 served population of about 140
liters/day.

As of June 1986, there are 483 domestic and 7 commercial
connections, or a total of 490 service connections iIin the Rifian

gervice area,

According to the interviewed 37 domestic connections, the
Bifian area has a scheduled supply of water; . corresponding to the
operation of the pump at the public market and at the subdivision
in barangay Platero, The only area wherein water supply is
available anytime 1s at barangays San Antonio and Platero which
draw water from the Cabuyao-Sta. Rosa line. Water supply and
pressure are so Inadequate in the area that affluent concession-
aires often install individual booster pumps, Especially in the
poblacion area, interviewed concessionaires contend that they

could not draw water anytime without a booster pump.

About 298 persons are served by the 35 domestic connectilons:
197 are primary users while 101 or 51% of the primary users are
secondary users, The 35 domestic connections regilstered a com-
bined consumption of 55,248 or an average per capita consumption
of about 185 liters/day.

TABLE 4,5.1.1 summarizes the results of the interviews on

the served population and daily consumption,
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TABLE 4.5.1.1  SUMMARY OF INTERVIEWED DOMESTIC CONCESSIONAIRES

Primary Secondary Secondary Dally  Per Capita

User . User Primary Total User Consumpt. Consumption
Area H.H, Pop. H.H, Pop,. % H,H. Pop. liters/day
Cabuyao 49 272 7 44 16% 56 316 61.257 194
§ta. Rosa 37 197 20 79 407% 57 276 48,265 175
Rifian 35 197 23 101 51% 58 298 55.248 185
Area along
Bifian line 66 376 49 196 52% 115 572 80.100 140

(Sta. Rosa)

(2) Unit Water Consumption and Total Water Consumption

Unit water consumption by consumer type was estimated using
reported water consumptlon (metered) for the month of June, 1986
including the secondary users/borrowers as based on the interview
results. A summary of average unit water consumption by municipality
both from recorded data for the month of June and results of meter

reading during the interview 1s given in TABLE 4.5.1.2,

TABLE 4,5.1.2 UNIT WATER CONSUMPTION BY WATER CONSUMER TYPE (METERED)

Domestic

Munici- Inter- Commer- Institu- Indus-
pality Data 1n June view clal tional  trial

1/cap.d cu.m/con.d 1/cap.d cu.m/con.d cu.m/con.d cu.m/eon.d
Cabuyao 173.6 1,250 194 1.100 1,223 -
Sta.Rosa 151.7 1.274 *175 17.033 1.450 26.840

140

Bifian 121.7 1.096 185 1.471 - -
Total 150.8 1.231 ‘ 174 4.621 1.357 26,840
Note: % Average in the core area. Average in the area along Bifian line.

With regard to the unlt domestic consumption, the figures
from meter reading are larger than those from the data for the
month of June. The Ffigures from the meter readings seem to
correspond to the daily maximum as was gathered from the conces-
sionalres during the interview., The average consumption figure
by municipality corresponds to the water supply status in rela-

tion to the location of the spring water source with service
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area. However the figures are comparatively larger than those of
similar municipalities, It was concluded thréugh interview with
concessionaires and officials concerned that the figures may
include the water caused by wastage and leakage In the sgection of

gservice connection between the water meter and faucets.

The number of metered connections for commercial, institu-
tional and industrial use is limited in the subject area. There-
fore estimated average unit water consumption for these uses is
not a reliable bases for future demand projection. The average
fi{gure by consumer type may however be used to estimate present

water consumption by unmetered connections,

The total water consumption by study area as estimated is
shown in TABLE 4.5.1.3. The following are the bases of calcula-

tion:

Metered connections: Reported figures for the month of

June by consumer type

Unmetered connections: Estimated figures using municipal
average per connection consumption

and number of connections (Data on
June 1986)

TABLE 4.5,1.4 summarizes the total water consumption in

round figures by study area.
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TABLE 4.5.1.4

SUMMARY OF WATER CONSUMPTION BY STUDY AREA

Unit: cu.m/day

Water
Study Area Consumption Percentage
a. Core area of Cabuyao 1,050 27.6
b, Core area and area
along Cabuyao~Sta.
Rosa line in Sta, 1,350 48,7
Rosa
¢, Area along Bifian
line 1in Sta. Rosa 500
d. Bifian area 900 23.7
Total 3,800 100
{3) Flow Rate Measurement Results

of pipeline in TABLE 4,5.1.5.

The measurement results are summarized (rounded off) by section

Continuous measurement for

one day was

conducted at 6 points and a short time measurement at the spring and

another point,

TABLE 4.5.1.5

MEASUREMENT RESULTS

Detailed records are given in TABLE 4.5.1.6.

Section of Pipe

Line Measuring Point Dally flow R. M.
Transmission line: Total of 2 out- 10,000 Details are gilven in
lets from exist~ "Discharge rate of
Spring - ing spring Spring"
Reservoir area
Approx. 3 km from 11,000 reference point
spring
Cabuyao-Sta. Rosa  Manhole In the pre- 5,600 24 hours
Line: mise of Reservoir
Reservoir - Entrance of core
exit of Sta, Rosa  area of Cabuyao 5,600 '
Outlet of Cabuyao 3, 400 !
Outlet of Sta. Rosa 50 " 53 cu.m/day
= flow into Bifian line
Bifian Line: Reservolr premise 4,050 24 hours
Reservoir area - Entrance of Bifian 1,550 "

Bifian area
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TABLE 4.,5.1.6 FLOW RATE MESUREMENT (24 HOURS)

CABUYAG  BINAN  RESEAVOLIR J CABOYAD &, 8, ROSA - SUFPLLED  OUTLET OF 8, K, SUPFLIED ENTIARCE OT RINAN

TIME STA. ROSA LINE WATER STORACE  3TA. ROSA *LINE MOUNT T0 Inflow [ Outflow AHOUNT TD

LINE 1 1 LEVEL, VOLUME LINE & 3 CABUYAC [} 3 STA. ROSA 1
-1 138 RN TR L] 191 113 58 0 s 128 "
1 -2 100 166 1.37 iz 137 137 &0 4] [ ] 131 a8
1.3 122 186 198 1,286 101 141 80 o § 138 ”"
I~ 100 166 1.9 1,3%8 208 141 _63 4] H 138 1]
L =5 184 162 L0 1,552 211 140 7l a 2 133 [ 1]
$ -4 sk 168 2.06 1,500 19 129 50 2 0 137 78
6 =7 mn m 1.94 1,418 113 113 110 n a 144 56
T 121 174 1.05 1,313 219 108 11} 1% ] 157 k)
LB | %3 1Tk L2 1,27 219 111 108- s 0 166. 1N
t-1lo % 170 1.6% 1,144 222 111 11! i3 4] 160 (3}
10 « 11 w1 186 Ll 1,049 ‘214 o8 31+ 43 Q 151 43
=11 29 1] 1.40 g8~ a1 128 108 in [} 176 . ’ pi]
12=-1 m 173 1.1 209 287 15% 112 - 42 0 197 111
13 - 14 182 145 1.10 150 I 168 . 104 b4 ] 1] 1%6 [1}
14 - 18 83 (148) 1,08 118 m 173 106 b} [+] 00 &7
15 = 14 175 (144} 1.0% Tih 109 182 107 0 0 202 HS
16 = 17 %0 (164) 0.98 62 ' 19s 186 109 1n b 213 37
17 = 18 2196 (168) 0,90 804 Fil ] 133 115 b1 ] 0 n is
18- 19 b1 {168) 9.43 56% % 142 111 » o 11t &7
19 - 20 oo {168) 0.8% 569 297 182 115 0 L] 102 M
20 - 21 187 161 0.5 569 21 15t ) 17 ) 138 "
2] - 22 13% 169 0.9% 841 169 112 57 1] 118 81
2.1 40 TT SR TR T B 1Y 178 120 56 S 0 171 18
2) - 2% 131 1467 1,26 a10 188 129 5_§ o $ 124 19
TOTAL 5 %64 4,013 - 983‘ 5.610 3,417 2,19) 952 39 3,940 1,533

Short time Measurement
460 m/hr.
fntrance of pinan

Sta. Rosa

Legend:

(:)‘ Measurement Point

FIGURE 4.5.1.3 LOCATION OF MEASUREMENT POTINT
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1

FIGURE 4.5.1.4 shows the flow rates along the main pipeline from
the spring to the service areas together with the amount of water

calculated to be to major service areas.

Because of no flow/quite low pressure at the junction area of
Bifian and Cabuyao-8ta. Rosa lines, approximately 550 cu.m/day is
transmitted by the Bifian line to supply part of Sta. Rosa through the
Cabuyao~-Sta., Rosa line. Approximately 1,000 cu.m/day is discharged
from the reservoir into Cabuyao ~ Sta, Rosa line between 4:00 A.M. and
6:00 P.M,

(4) Discussions and Conclusions on not utilized water /unaccounted~for

water
1) Transmission lines

The two sections of the transmission Iine from the spring to
the entrance of Cabuyao area were studied using flow rate mea~

surement results,
a) Transmission line from the spring to the reservolr area

Discharge rate from the spring box : 10,000 cu.m/day
Transmitted amount at the reservoir area 3

9,650 cu.m/day
Supply to the high class residents, leakage and other
losses : 350 cu.m/day

Although approximately 3,000 cu.m/day were suspected to
be leaked in the study section during the Phase T
survey, the measgurement result revealed that the amount
of water transmitted from the intake of the spring box
was substantial, The "C" value may be more than the
expected figure taking into conglderation the existing
pipe alignment and the year of its construction. It is
concluded that the pipeline installed is In strafight
alignment with the fleld and that the water does not
contain unfavorable materials associated with "C" value

and the joint portions are not damaged,
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2)

b)

Transmission 1ine from the reservoir area to the en~

trance of Cabuyao.

Transmitted rate at the reservolr area : 5,600 cu.m/day
"{Cabuyao - Sta, Rosa line)
Transmitted rate at the entrance of

Cabuyao t 5,600 cu.m/day

There 15 no difference between the above measurement
results in rounded off figures. Additional flow rate
measurement between the two points were conducted
thereby confirming that the figure is almost the same

as the one mentioned,

Distribution networks

The relationship between distributed water amount and water
consumption 1is summarized in TABLE 4.5.1.7 and FIGURE 4,5,1.5 by

study area.

TABLE 4.5.1.7 RELATIONSHIP BETWEEN DISTRIBUTED AMD CONSUMED WATER

Distributed Water Percentage
Study Area Water (cu.m/d.) Consumption of utilized R.M.
{cu.m/d.} water
a. Core area of
Cabuyao 2,200 1,050 48%
b. Core area and
area along
Cabuyao - Sta.
Roza line 3,900 1,350 35
¢, Area along
Bifian line in
Sta. Rosa 2,000 500 25
d. Bifian area *2,000 900 45
Total 10,100 3,800 38 ( ) means
(8,100) {3,300) (41) excluding €. area

Note : * Distributed amount Includes that from the exlsting

pumping station (reported supply amount)
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The percentagé of utilized water for the four service areas
shows low levels with a maximum of less than 50 percent. The
water consumption is estimated using the monthly average figure
(June, 1986), however, the result of the meter reading for the
domestic consumption as revealed during interview was higher than
the average (10% to 50%)., Assuming that about 20% is added to
the average water consumption, the average percentage of utilized
water in the system excluding the area along Bifian line is cal-
culated at approximately 50 percent. Accordingly almost half of

distributed water is counted as unutilized water,

As to the causes of not utilized water, further detailed
investlgations will be required with a speclial emphasis on ser-
vice comnections with leakage, and non-metered and i1llegal con-

nections as the culprits,

Unaccounted-for water

An accounted-for water was estimated by municipality based

on the following:

a) Metered connections : water consumptlon reported for the
month of June
b) Non-metered connec-
tions + 18 cu.m/connection-month for the
concesslonaires with one faucet.
(R14/connect.) and 1 cu.m/additional
faucet-month (B0.6/connect.)
¢) Metered but not
functioning t Average charges per connectlon are
calculated and water consumptlon per
connection is estimated according to

the metered rate.

TABLE 4,5.1.8 shows the accounted-for water by municipality.
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Approximately 3,600 cu.m/day corresponds to the accounted-
for-water, while 6,500 cu.m/day or about 65 percent of production

amount is unaccounted-for water,

It may be worthwhile to notice that there are a number of
additional faucets In the category of non-metered connections,
The water consumption In the whole system was estimated at 3,800
cu,m/day without consgidering the consumption at the additional
faucets because there was no data availlable on the per faucet
consumption. Additional faucets are for the primary consumer or
for other families (secondary users/borrowers). Depending on who

uses the faucets, per faucet consumption could differ.

If the average per faucet consumption 1s assumed to be 1.231
cu,m/day which is the overall average of the domestic metered
connection, ahout 260 cu.m/day would be the additicnal consump-
tion. The following is the percentage of utilized water in the
total system, except the area along Bifian line, using the above

agssumption.

Distributed water

-

8,100 cu.m/day

Water consumption (1) : 3,600 (= 3,300 + 300)

Water consumption (2)
(20% additdional)

4,300

Percentage of utilized water : 55%
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APPENDIX 6.8.1 SELECTION OF SAMPLING POILNT
Sampling points in the project area took into account the following:

- Fxisting sources, i.e., spring and deep well, to evaluate the
qualitative characteristics of the present water system;

- The other deep well sources at representative locations, thus, a
general Impression on the areas overall water quality could be
established;

- Important well sources, e.g. the free-flowing wells in Sta. Rosa,
By comparing test results of each, relative analysis on the
continuity of the aquifer i1.e. similar valves would probably
describe some water source, could be done; and

- Large well source (NIA wells) and the Laguna de Bay as they pose

to be alternative sources for the system.
To summarize:

- Two (2) existing deep wells in the city water supply system

- One (1) existing spring In the city water supply system

- Seven (7) deep wells

- Four (4) shallow wells

- One (1) potential spring

- One (1) surface water source (Laguna de Bay)

- Three (3) faucets and one (1) shallow well for bacteriological
analysis

FIGURE 6.8.1,1 shows location of the selected points.
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LOCATION OF SUMPLING POINTS

.

1Mpd 2MITINTS e

oy Ty ————

v TSurirn

T gm0t

FIGURE 6.8.1

i

0% T
-
~

- 57 =




sistee [enB0[oLIoeq Jog - 3 -
32MOS 137M 30BImMG —
BSAs AJddns Jojem £310 ay) J0] Sulids [RIJLQ] -
1= mo{jels - g
170 43 - )
. BSAS ATddns Jajem £310 9 91 BUlidg — g
IFSAS ATddns Joqem 710 o) Ul S[l<m doof - ¢ fAI0Baye) i

fw gy - Mo g0 b £6 4% O 28 0% 8y S & W Wl 08 %9 1 w0 3 S1gn] veyey | g SUnds| (g
10 ey - I g0 0§ 9N LWe 0 9 g 0§ U g 6 g € 0L 0% W0 | 6 BIqny veyey | T 2utxdg| 67
- - -2 -2 T4l ST - -2 o m8 - -} 3 CeAE) ‘0I0pIS] WS | Ch-d VIN| 8
100 B0 - m 00 £ 91 Sv® 0 T2 9% 89 §&Z 9 1@ 9% SIS £l & LD I cetnge) | Tyl | LI
0 050 - 90 WO £ 68 £ 0 8w 8B SL € M B L S &L %8 wE | ¢ oeAnge) ‘I Spawje | 1| 4o
e 2 T T - - - - - - - - -1 9 oedqe) ‘sl Spiowsaqey | joney | g
00 WS - ®0 B0 S¥ Vel ZEE 0 SM 8w It @ @ W @ 06 WL U5 8w 4 esoy "®]S ‘Aeg op eunse] 7l
00 w0 - 1w g0 001 98 g@e 0 GLU 8§€ 8 Se& 9 G oF 5 WL &£ &0 | 2 esoy ‘ES ‘ofejdy | IS4 VIN| €l
- - ® - e - - - - - - - N eso ‘eiS ‘oferdy| jeaney) gl
100 80 - 0 00 2 99T §%E 0 TW, % LS ¥ 6 % €2 0% L WE wT| « ey "elg ‘seqey| TS| T
o BT - 00 W0 ST SN zME 0 61 v . 2L 0 W Bl 8Z Oy @L VE K0 | I eSOy "21S ‘oAnSed [ Gi-d VIN| 01
i 91 - I8 PO € 91 9w 0 8W &E ¥S &£ £ 9l gz Sy %I 8L FO| 2 eyt “Ueseidwey | 964 VIN| 6
wo &F - I g0 ST 66 Te® 0 8% 8T vL ¢ & 9 &z M wl WE ST 2 esoy "B15 ‘Sungeony| S VIN| 8
- - - - - - - L D e - 5 - S v %8 - - | ¥ weglg ‘ojg Aepni{  Z-MM) L
- - ® - - - - - - - - - - - - - - - | =9 veglg ‘owonsy wes|  Td| 9
00 180 - 00 S0 S 98 £WE 0 6k 8® L8 06 & A 9% 0B KWL ®IEI| ¢ wuig ‘owoqy wes | [| §
00 96 - 1w 00 06 9L g0y O IO S ST B 6, 9% 8 0B 9L 09 KT ¢ uemg ‘weqere|  gd| ¥
- W - - - o T o 0L - - = - - - - - - | 9 uelg ooy ues | ey | g
00 @0 - W g0 &L 98 LWE 0 9 0% Y6 & & Bl @ 0% TeL ML 19| v ey P4yt | T#M| 2
00 Wi - 20 &0 § 6E gwWe 0 g9 9 L6 & & W BZ 0¥ &L COF 90| 2 veuig ‘osoqele) |83-d VIN| T
(/5w (/%)  NED (/R (A1) (A1) (/8 (180 (189 (1AW (/8 (/8 (18 (UR) /81 (/M) @/se) (- ) (1) (L) | dam uot3ea0 o T o
NCRGONTNCHOE W S oS D SO SO ™M ® % B PRy PRy 3y o W sal cemby+ apdieg

NYNIG-VSO¥ ‘VLS—QVANEVD — SISATVNY ALITIVAD YAIVM ¢°8°9 XIANIIIV

- 58 -




Standard for Drinking Watex

Philippine National
Water Quality: Physical, Chemical and Radiological

Bacteriological Quality Standards

Requirements
o Parameter Maximum Permissible
level*
Turbidity 5 units
Color 5 units (s) **
Oder ) Unobejctionable
Threshold odot number Note more than 3
Tasle Unobjectionable
Total Salids 500 (s)
pH 6.5-8.5
Phenolic substances 0,001
Radionctive Subs. Gross Alpha 3 pCift
Gross Beta 30pCifl
Trace Elements Arsenic 0.05
Barium 1.0
Cadmium 0.01
Chromium 0.05
Copper 1.0
Cyanide 0.0
Fluoride 0.6
Iron 1.0
Lead 0.05
Manganese 0.5 (s)
Mercury 0.002
Selenium 0.01
Zine 5.0(s)
Organic Cehmicals Synthetic
Detergents [MBAS) 0.5
Oil & Grease Nil
Persistent Pesticides Aldrin 0.001
puT 0.05
Dieldrin 0.001
Chlordane (.003
Endrin 0.0002
Heptachlor 0.0001
Lindane 0.004
Toxaphane 0.005
Methoxychlor 0.1
24 ~—E 0.1
2,4,5 =T o.M
PCB Nil
Other Chemicals Calcium 75
Cldoride 200 (s)
Magnesium 50 (s)
Nitrate (NO 1) 30
Sulfate 200 (s)
Hydrogen sulfide 0.05 (s)

Minimum Requirements on Bacteriological Quality

2} Chlorinated or Otherwise Disinfected Supplies

Efficient treatment culminating in chlorination or some
other form of disinfection should yield a water free or any
coliform organism however polluted the original raw water
may have been, In practice it should not be possible to
demonstrate the presence of coliform organisms in any
sample of 100meE. The efficacy of the purification process
snd method of sampling should be looked into when a
sample of the water entering the distribution system
does not conform to this standard, In testing chlorinated
water, presumptive positive tubes shouid ajways be sub-
jected to appropriate confirmatory tests.

b) Non-disinfected Supplies

Where supplies of this sort exist, no water entering the dis-
tribution system should be considered satisfactory if it
yields E coli in 100mR, If E, coll is absent, the presence of
not more than 3 coliform organisms per 100m¢ may be
tolerated in occasional samples from established non-
disinfected pipes supplics, provided that they have been
regularly and frequently tested and that the catchment area
and storage conditions are found to be satisfactory. If
repzated samples show the presence of coliform organisms,
steps should then be-taken to discover and, if possible, re-
moave the source of pollution. If the number of coliform
organisms increases to more than 3 per 100m¢, the supply
should be considered unsuitable for use without disinfec-
tion. . :

¢) Individual or Small Community Suppiies

Where supply of waters are individual wells, bores and
springs everything possible should be done to prevent
pollution of the water, It should be possible to reduce
the coliform count of water from even a shallow well to
fess than 10 per 100mQ%. Persistent failure to achieve
this, particularly if E. coli is repeatedly found, should,
as a general rule lead to chiorination or boiling of the
water for domestic consumption.

* All units are in mg/% unless, otherwise stated.
** (5) — Secondary standards; compliance with the standard
and analysis are not ohligmiory.
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APPENDIX 7.2.1 WATER RIGHT IN THE SPRING AREA

Water Volume

User Name 1l/seec cu.m/day Purﬁose Remarks

1) Canlubang Sugar

Estate 461 39,830 industry the water after power
‘ plant

2}  Yulo 96 8,294 drrigation
3) Canlubang Pulp

Manufacturing 457 39,485 electric

power
Total 1,014 87,609

Source; NWRC

The total of 48,124 cu.m/day comprising item 1) and 2) in the
above table may be water amount available including river water and spring

water. The amount was also field confirmed as follows:

a) Existing spring for the CSBWS waterworks and potential springs
: 12,600 cu,m/day
b) Transmitted amount to Canlubang Sugar estate
H 15,000 cu,m/day
c) Flow rate at the upstream of nearby river
15,500 cu.m/day
Total : 43,100 cu.m/day

The water utilized for the Canlubang Sugar Estate at present
might be used for the CSBWS waterworks in the future when its business
activities would be discontinued as related to the survey term. It is
advantageous to consider spring water sources for the water supply, how-
ever, a total of 12,600 cu.m/day may be the maximum available volume at

this stage. Negotiations with the private sector to acquire additional
spring water should be done in the future.

- 60 -



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 %

Local Component F EC

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

KW Cost

7 450

15 560

22 640

29 720

37 790

44 840

51 890

59 960

66 1,020

74 1,080

BREAKDOWN OF COSTS IN 7%

Local Component FEC
Material Labor Direct  Indirect Total
Skilled Unskilled
Equipment 9 - - 42 5 56
Civil Works 21 : 9 5 - 9 44
Total 30 g 5 42 14 100
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(3) Booster Pump Station

42 + 0.1 log
€ = (72.16 - 13.68 log Q) x Q(O 42 + 0.1 log Q)

(6/H - 0.25)
« HO.BOi(log Q-0.7

where,

C = cost for electric motor drive (thousand peso)

Q = design capacity (1/sec)
H = total dynamic head (m)
BREAKDOWN OF COSTS IN %
Local Component FEC
Material Labor Direct Indirect Total
Skilled Unskilled
Equipment 11 - - 53 2 66
Civil Works 17 9 6 - 2 34
Total 28 9 6 53 4 100

(4) Pipeline Cost

Following pipe materials are presently available in the
Philippines:

~ GI {(galvanized iron),

- PE (poly-ethylene),

~ PB (poly-butylene),

~ PVC (poly-vinyl-chloride),

- SP (steep pipe),

- CI (cost iron), and

- AC (asbestos cement).

Among these materials, the use of CI pipe is limited due to
its high cost and AC pipe is also rare by safety reason.
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- Followings are comparison of unit

cost at the 1985 price

level,
(Unit: B/m)
Diameter GI PE PB PYC 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 44.7 - -
50 87.5 61.4 76.4 33.9 -
63 117.7 - - 48.0 -
75 180.3 - - 81.3 ~
100 23(0.8 - - 122.4 235.0
150 - - - 256.9 250.0
200 - - - 506.5 290.0
250 - - - - 315.0
3060 - - - - 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 esti-

mates of wmajor transmission and distribution pipes, SP 1s con~-

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

of less than 150 mm taking Into account the transportation cost

and easy installation,

Diameter (mm)

150 (
200(
250/(
300(
350¢(
400(
450(
500(
600 (
700(

PVC)

SP)
")
I!)
H)
ll)
")
l|')
l'l)
ll')

Unit Cost (B/m)
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1,
1,
L,
1,

Source

410
520
630
760
900
970
160
330
600
910

: LWUA Design Depart



BREAKDOWN OF COSTS IN %

Local Component FEC
Material Labor Direct Indirect Total
Skilled Unskilled
Equipment 23 - - 4 27 54
Civil Works 17 7 - 18 46
Total 40 7 4 45 100
(5) Valve In-place Cost

Piameter (mm) Gate Valve (R)

Butterfly Valve (®B)

50 1,700 ~
75 2,900 -
100 3,900 -
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 Depart
BREAXKDOWN OF COSTS IN %
Local Component FEC
Material Labor Direct Inditrect Total
Skilled Unskilled
Equipment 9 - - 63 5 77
Civil Works 12 3 - 2 23
Total 21 3 6 63 7 100
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(6) Internal Network

Population Density

Total Length of

Unit Cost (B/ha)

Pipeline Diameter Diameter
(Person/ha) (m/ha) {100/150) (75/100)
50 ) 64 18,300 14,900
60 67 19,300 15,700
75 72 20,900 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 CQSTS 1IN %
Local Component ¥ EC
Material Labor Direct Indirect Total
Skilled TUnsgkilled
Equipment 22 - - 7 27 56
Civil Works 17 7 4 - 16 44
Total 39 7 4 7 43 100
(7) TIn-place of Service Connections
Diameter Without Meter With Meter Meters
{inch) B/unit B/unit R/unit
1/2 450 210 400
5/8 - 3/4 520 © 1,280 880
SERVICE CONNECTION WITHOUT METER
BREAKDOWN OF COSTS IN %
Local Component FEC
Material Laboyr Direct indirect Total
Skilled Unskilled
Equipment 9 - - 60 2.5 71,5
Civil Works 17 3 6 - 2.5 28.5
60 5 1G0

Total 26 3 6

- b5 -



SERVICE CONNECTION WITHOUT METER
BREAKDOWN OF COSTS IN 7%

Local Component FEC
Material Labor Direct Indirect Total
Skilled Unsgkilled
Equipment 4 - - 83 2 89
Civil Works 6 1 3 - 1 11
Total 10 1 3 83 3 160
(8) 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 Lgbor Direct Indirect Total
Skilled Unskilled
Equipment 8 - - 57 5 70
Civil Works 10 - 8 10 - 2 30
Total 18 8 10 57 7 100

(9) Elevated Tank/Ground Reservoilr

1.144V0.749
0.639

Elavated Tank: C 0,615 H

20.05 Vv
where, C = cost (thousand peso)
H
v

Ground Reservoir: C

fl

overflow elevation above ground level

storage volume (cu.m)
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BREAKDOWN OF COSTS IN %

Local Compbnent F EC

Labor

Material Direct Indirect Total

Skilled Unskilled

Equipment
Civil Works

Total

4 - - 3 2 9

53 5 7 - 26 91
57 5 7 3 28 100

(10) Gas Chlorinator In-place Cost

Water Tlow Maximum Chleorine Unit cost l/
Type Condition ~ Feed (kg/day) ®
I-A constant 22 98,100
I-B constant 45 119,100
II-A Varilable 22 147,700
I1I-B Variable 45 169,300
1/ ZEmpty gas cylinders and automatic switchover include
TYPE I-A, I-B
BREAKDOWN OQF COSTS IN %
Local Component FEC
Materlal Labor Direct Indirect Total
Skilled Unskilled
Equipment 15 - - 41 5 61
Civil Works 25 6 3 - 5 39
Total 40 6 3 41 10 100
TYPE II-A, II-B
BREAKDOWN OF COSTS IN %
Local Component FEC
Material Labor Direct Indirect Total
Skilled Unskilled
Equipment 21 - — 53 2 76
Civil Works 12 6 2 - 4 24
Total 33 6 2 53 6 100
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(1) Administration & Operation Bullding

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

ADMINTSTRATION BUTLDING
BREAKDOWN OF COSTS IN %

Local Component FEC
Material Labor Direct Indirect Total
Skilled Unskilled
Equipment 20 - - - 16 36
Civil 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

(12) FEnergy Cost

¢ = N (h) (2u) (Em) ™!

where,
¢ = cost {thousand peso)
Np = pump power demand (kw)
h = hours of operation
P, = unit power cost (R /kwH)
E = motor efficiency (0.85)
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(13) Chemical Cost

C = (Annual Water Demand)'. D. UCL x 10~

where,

annual cost for chlorine (B)

i

chlorine dosage (mg/l)

UCL

[

unit cost of chlorine gas (B/kg)
(14) Minimum Cost Diameter
Following cost function 1s applied to determine the most

economical diameter of pipelines that are not simulated by the

network anglysis.

Dmin. = 187.7 Q0.486 C~0.315 (Ec/Oe)0'17
where,
Dmin, = minimum cost diameter
Q = water flow (1/sec)
C = "C" value (Hazen William Formula)

Ec = energy cost (B/kwh)

Qe = overall efficiency
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APPENDIX 7.3.1  ALTFRNATIVE STUDY OF WATER.SOURCE AND TRANSMISSION

(1) Cost Estimates of Water Source and Transmission Alternatives

Required Facilities Unit Cost Alternative 8-1 Alternative §-2
(®) Q'ty Cost Q'ty Cost
{R1,000 peso) (®1,000 peso)

Construction Cost
1. Water Sources

Deep Well 1,160,000 16 units 18,560 4 units . b,640
Deep Well Pump 790,000 16 units 12,640 4 units 3,160

Intake Pump Statlion

8,366,000 - - 1 unit 8,366

Sub Total 31,200 16,166
2. Transmission Line

¢ 250 mm 630 /m 10,000 m 6,300 2,400 m 1,512

¢ 350 mm 900 /m 700 m 630 - -

¢ 400 mm 970 /m 1,800 m 1, 7hé 1,100 m 1,067

¢ 450 mm 1,160 /m - - 1,300 m 1,508

¢ 500 mm 1,330 /m 500 m 665 - -

¢ 700 mm 1,910 /m 4,400 m B, 404 1,000 m 1,910

Sub. Total 17,745 5,997
3. Water Treatment

Rapid Sand 61,204,000 - - 1 unit 61,204

Fiiter

TOTAL 48,945 83,367

Operation & Maintenance Cost (15 years)

1. Energy B 0.3 /KWH 77,790 23,337 48,360 MWH 14,508

2. Laborer B 1,200 /MM 16 persons 3,456 5 persons 1,080

3. Maintenance (10% of Const- - 4,895 - 8,337
ruction Cost)

TOTAL 31,688 23,925

GRAND TOTAL 80,633 : 107,292




(2) Cost Estimates of Transmission Alternatives

Pipe Length :
Pipe Size P gth (m) Uit Cost Cost (B x 1,000)
Phase 1 Phage II Total (B/nm} Phase I Phase II Total
Alternative T-1
¢ 250 mm 1,400 4,800 6,200 630 882 3,026 3,906
# 350 mm - 700 700 900 - 630 630
¢ 400 mm - 1,800 1,800 970 - 1,746 1,746
¢ 500 mm - 500 500 1,330 - 665 665
¢ 700 mm 3,200 1,200 4,400 1,910 6,112 2,292 8,404
TOTAL 4,600 9,000 13,600 6,994 8,357 15,351
Alternative T-2
¢ 250 mm 2,200 4,800 7,000 630 1,386 3,024 4,410
¢ 350 mm - 700 700 900 - 630 630
¢ 400 mm 1,100 1,800 2,900 970 1,067 1,746 2,813
¢ 450 mm 1,300 - 1,300 1,160 1,508 - 1,508
¢ 500 mm - 500 500 1,330 - 665 665
$ 600 mm ' - 3,200 3,200 1,600 - 5,120 5,120
¢ 700 mm - 1,200 1,200 1,910 - 2,292 2,292
TOTAL 4,600 12,200 16,800 3,961 13,477 17,438
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APPENDIX 7.3.2 COST COMPARISON OF THE TWO CASES

Case 1 Construction of transmission line from the spring to the existing

reservoir area, enasbling use of the additional springs.

Case 2 Development of an additional well in Bifian with a production of
approx, 5,200 cu.,m/day, as an alternative, to utilize new spring

water sources.

A new well site for Case 2 1s tentatively scheduled for development in
Sta., Rosa, with a minimum transmission pipeline length of 1 km. The cost

requirement for Case 1 is bigger than that of Case 2.

Case 1
Item Unit Quantity Unit Cost Cost R.M.
Pipeline
@350 m 4,100 970 3,977,000
Total . 3,977,000 3,300cu.m/day
Cage 2
Item Unit  Quantity Unit Cost Cost R.M,
Well Construction
#250 x 200m unit 1 940,000 940,000 0=5,200 cu.m/d
Pipe line ¢200 m 1,000 410 410,000
Pump Station unit 1 790,000 3.7 cu.m/min
x 40m x 37kw
Sub-Total 2,140,000
Operation & Mainte—
nance Cost 15 years
Electricity kwh 5,208,000 0.38/kwh 1,562,400
Labor ‘ unit 1 216,000
Maintenance 214,000 Const. Cost
x 0.1
Sub-Total 1,992,400
Total 4,132,400 for 5,200 emd

(2,622,500 for 3,300 cmd)
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APPENDIX 7.3.3 COMPUTER-AIDED HYDRAULIC ANALYSIS OF DISTRIBUTION
SYSTEM (Cabuyao—Sta. Rosa~Biiian)

o List of Computed Cases

Alternative  D-1-A (1995, 2010)
D-1-B (1995, 2010)
D=2 - (2010)

o Note

This appendix show the results of Hydraulic Analysis aided by the
computer. The distribution network is shown in the figure of follow-
ing page. The nodes, however, with no flow and 20.00 m in Dynamic
Head was treated as a dummy node, Those nodes can be ignored and have

no relation te the computation results,
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APPENDIX 7.3.4 EXCERPT FROM LWUA METHODOLOGY MANUAL

F. COST COMPARISON
General

Anaylsis and evaluation of alternative are based largely on present-worth
cost studies, taking into consideration the salvage valuse after the design
period. Cost comparison is based om 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 1s within the limit of cost estimating accuracy
(10-15%) further cost comparison shall be made applylng escalation factor to
1980 unit prices. For escalation rates, refer to Chapter VII-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 bhased on the
projected July 1980 unit prices. All estimates on imported materlals 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 1tems imported for the public water
supply project. The cost of any facility to be replaced during the design
perlod (1980-2010)} is included under the capital cost for the particular year.

Annual Cost

Annual costs are all costs associated with the maintenance, operation,
and management of the project, These include 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
series at a gilven 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 dally 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 is
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 1life (Refer to Table VI-1 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

¢ivil Works Economic Life Equipment Economic Life

Wells 30 years Wells (pumpilng engine or motors) 15 years
springs 50 Springs (vales, plipes) 50
Transmission Mains 50 Transmission (pipes, valves) 50
gtorage Facllities _ 50 Storage (valves, plpes, level gauge, ete.) 50
piginfection Facilitles 50 Disinfection facilities (chlorinators, mech-
pistribution Mains 50 anical equipment and filter equipment,
Tnternal Network 50 pipes, valves) 15
Service Connections 50 Distribution mains (pipes, valves) 50
Fire Hydrants 50 Internal networks (pipes, valves) 50
gperational Bulldings 50 Service connections (meters, pipes) 50
Operational buildings (workshop, etec.) 15
Fire hydrants 30
Vehicles 7

fet Present Worth

The net present worth cost of an alternatlve scheme is the difference between the total
present worth of capital cost and annual cost minus the present worth of salvage wvalues,

For Conatruction Cost: C =¢C -G
n c 8
1 1 - n
G =Cx———= €, = Cx T x (1 )
{1+ 1) {1 + 1)
For Annual Cost:
CC_ACX 1 n
(1 + 1}
where, .
Cn = net present worth comparable cost
CC = pregent worth of construction cost
CS = present worth of salvage value (design year)
€ = construction cost

SL = service 1life

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 8.2.1.A BREAKDOWN OF COST ESTIMATES .
' (Unit: thousand Pesos)

Cabuyag-Sia.Rosa-Binan [UNIT COST iPhase |(Staze {)XPhase |(Staze 2% Phase | Total Phase || Cost
C i {TEM NUMBER ' COST ¢ NUMBER v COST 1| NUMBER ' €OST | NUMBER ¢ 0ST
1 SOURCE FACILITY.. 1 I [ -
“[CTI0EEP WELL CONSTRUCTTON | 1180600 a: 1] 4 4640 41 . 4640 11 12760
(2)0BEP WELL PUMP w/HOUSE 120000 Ly 790 41 3180 54 3950 111 8690

Flow Heter =150 §2000 Lt &2 41 748 51 31D A

SUB-TOTSL - o b 851 8048 i___#d00 32132
T2 TRANSHISS (0% FACILITIES 1 ! ! !
(3P ise Protection I ] ! 1

D=200 251 400 100 01 o| 400i 100 } 0

=300 , | 400 135 Q! 0 400} 135 | 0
(2)ain Pipes ' ! ! ! -

0=250 {(Sleel Pipe} §30 1100 893 1300 818 2900 1512 4800¢ 3029

D=350 (Sleel Pipe) 960 0! ay = 0 0 ¢ - 0 7001 B30

D=400 (Sieei Pipe) 970 1100 ¢ 1067 0! 0 11001 - 1087 1800+ 1748

=450 (Steel Pipe} 1160 1300 ¢ 1508 0 a 13001 1508 0y ]

02500 {Steel Pipe} 1330 01 0 0! 0 01 0 500! 885

0=600 (Steel P|pe} 1800 0! 0 0: 0 01 0] 32000 5120

D=700 _(Slee} Pipe} 1910 01 0 0t 4 0 1] 1200 7 2292 |
SUB-TOTAL {3503 ! B191 | 4322 13477

3 DISTRIBUTION FACILITIES ' 1 | ! Q |
(1 Reserveir 3417 g 01 1 adlT TIEFLIN
{2 Puna Factlity (Eaip.) o000 v 3084 15174 Vo 5A3T |
o (CiviD 1LY 1 0l 1__ 9864 13316
CITChirntn Faciity 22ka/d __ 98100 L I AL [
r_ _ + do = d3kgrd 1190001 [N [\ LI 01 0! [1] L1 119
({3EVgetric Subatation LI 383 ] ' (O 1113
(S)Distribution pipes i ! ! !
I2ain Plpes ! £ ! !

D=150 (PVC Pipe) 410 0l 0] 29500 1210 29500 1210 | 4000 " 1540

0=200 (Sieel Pipe) 520 01 0 1850 962 1850 ! 9562 5850 ¢+ 3004

0=250 (Slee! Pipe) 630 2050 1292 0! ] 20501 1292 8000 | © 5040

0=300 {Sieal Pipe) 760 | 2000 (5200 23000 1748| 43001 3268 | 71001 5308

p=350 {Steei Plpe) 300 1450 ¢ 1305 f4001 1260 2850 2885 25001 | 2250

D=400 (Sleel Pipe) 970 | 6001 582 0! 0| 600 582 2900: 2328

D=450 {Stee! Pipe) 1160 1450 ¢ {682 g 0 1450 1+ 1682 0! 0

0=300 (Sleel Plpe) 1330 9301 1264 goot  toGd 17501 2328 0: ]

D=500 (Sleei Pipe) 1600 | 3800 | 608D 01 ol 300! s080] 4500: 7200

0=700 (Steel Pipe) 19101 2501 478 | 0} 0 2501 478 a: 0

2)¥alves | 1 ] ; !

D=150 {(Gate Valve) 5300 0! 0 15 20 1514 80 181 95

0=200 (Cate Valve) 6700 0! ] 8! 40 61 40 00 1M

0=250 (Gate Yalve) | 11200 7! 79 0! 0 7! 79 a7 %02

02300 (Butterfly Valve) 34800 Tv 243 8! 278 151 §21 24t 833

0=350 (Butterfly Valve 74400 51 372 5! 312 10! 714 g1 595

0=400 (Butterfly Valve 95200 2y 100 3t 288 5: 476 0 0

D=450 (Butierfly Valve)} 125900 5. 830 0! 0 5: 830 ] 0

0=500 (Butterfly Yalve) 174000 3! 522 3 522 8! 10ag 0! 0

02600 (Buttertly Valve) 243800 131 3167 L0 0 131 3167 151 3654
__ 02700 CRutiectly Valve) 312200 L33 ar 0! .33 0l q

3)internal Yetwork t ! ! !

Copzercial 15Q0pon/ha 25700 0 g 181 483 181 463 g 0

Copercial 230mop/ha 30400 ~ 01 0 0! 0 0! Q 621 1885

Restidential 100pon/ha 18700 §2» a72 0 0 521 972 0! ¢

Residential 150cer/ha 21000 0 0 K} LI VY E /g 82 ¢! 0
__Residential 250oepsha | ___: 30400, 1 LS, L1} P 0! al 9! 0. __ 8611 (7089

4)Service Coneciions : : | ; '[ ¥

D=t/2 8101 4901+ 3970 15461 1+ 125251 20365 16195 42879 34732
v ] a0 4 i 84 A2 17! 18 (g ! __.__7_-‘_1_____9_5_J
5)Rehanilitatran ! ! ' i ! [ ! |

Vater Heler [/2°° 100 4§91 198 0! 0, 491 : 196 | 0 0

Valer Heter 373" &40 0! 0 0! 0 0! 0 0! 0

0ld Laterals - ! -B60 0: ¢ b 480 91 ¢

Service Canctn.va/Meten 430 2061 nz 0 0 2561 17 01 0
..gervice Concta.u/feter ! ARO1_ 1208 - o4 f Q! _...0t _1208: 10641 B S a
BiFiow deter D=1350 62000 1 [ 62! 0! 0 Ly 62! 0! [1]
g D=3s0 | 164000 : Lo, 184 Q! Qi Lo ABR L 1.3,
7JFire Protection [ : ;

H=150 ! vo1280
__o=lon ] e 3203350 3140 ]
SUB-TATAL LT85

4 Admmstration Bldy. 11820
ll!.)_l}.u_':r:n.t_i_mn..';e_tlt_ﬂ.r_ ....... deeeeee
Sul- TRTAL 1820

101 _2000: __200: 3800 __ 380 . 14100 _ 1410

c10L+ I, B L S - g 1. 101 I S I & 13000}

L __LH__"_[_ !

SLB-TRTAL (AN

i Reolacement of Eauipment I 20H4H |
TNT 44 ' 1826131

LY Lear Detectian ' 01
T GEAN D TUTAL 1d2013
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(Unit: thousand Pesos)

(Cabuvao-Std.Rosa-Binan UHIT COS 1848 1989 [ 1990 198971
LTEN N) 1T COST NO ¢+ COST | 30 .+ COST Ny v COST
1 SOURCE FACILITY _ I R ! T I
(Y YDEEP WELL CONSTRUCTION | 1140000 |- 0! 0 01 0 0! 0 Ly 1180
{2)DEEP WELL PUMP w/MOUSE| 790000 | . 0% . o© 1} 790 0! 0 ti 80
flow Meter 02150 £2000 0l 0 1 gal 0 0 LI g2
SUB-TOTAL i gl P [i] R
T TRANSHISSION FACILITLES ' ; T '
(1)Pipe Protection ! I !
D=200 251 | of 40017 100 ! 0 0
! D=300 -3 ! 0 400 ! 135 ! 0 0
(2)Main Pipes i ! i
D=250 (Steel Pipe) 830 ; 0| ltoo: 693 ' o| =001 s0d
D=350 (Sleel Pipe) 800 ! 0 0 ¢ ! 0 0
D=406 (Stee| Plpe) 970 ! 0| 11001 1087 ! a 0
D=450 (Steel Pipe) 1160 ! 0 1300+ 1508 ! 0 0
0=500 {(Steel Pipe) 1330 } 0 Q! 0 ! 0 0
0=800 (Steel Pipe) 1600 g 0 04 0 1 0 0
__0=700_(Steel Pipe) 1910 ; 0 gi 0 . 0 .0
SUB-TOTAL ! g1 + 3503 ! [}l ! a4
3 DISTRIBUTION FACILITIES 1 i 1 i
(D Reseryorr b L34 ! I
(2)Puas Facility (Eaig.) ' | 2090 1 e 13088 1
-do- (Civel) ! I ! _— 1___2HBE ' ol ' !
(_3 JChirntn Facility 22kg/d __ 98100 ¢ ' . 2! 196 1 0 01 11 98
- de - 45kg/d 1189000 ! ] ) Qi [ ol . 0 0!
{{yEieatric Sub-station | TR T 4843 o T
(S)Distribution pipes 1938 ¢ 1983 1880 | 198901
I)Hain Pipes ! ! |
D=I50 (PVC Pipe) 410 0 ; 0 { 0f 29501 1210
D=200 (Steel -Pine) 520 0 ; 0 : 0| 1850 962
D=250 {Stee| Plpe) 830 0 1050t 562 1000 ¢ 630 Q! 0
D=300 (Sieei Pipe) 760 ! 0 7001 532 1300 ! 988 2300 174!
0=350 (Sieel Pipa) 900 ; 9| 750: 875 700% 630 1400 12601
D=400 (Steel Pipe) 970 0 00t 291 300 291 0! 0l
D2450 (Steei Pipe) 1150 o| 8501 784 g00: 9828 0! a!
0=500 (Sleel Pipe) 1330 0! 950 1284 | i 0i 8001 084,
0=R00 {Stee| Pipe) 1600 of 33007 60801 i 0l ; 0l
_..0=700 (Sieel Pipe) E Lo N U 1 N1 LAY, £ I DU, I i 0
LValves ! ! [ ! : l
D=150 (Cate Vaive) 5300 i 0 i 0 ! 0 151 80|
0=200 (Gate Valve) 8700 0 ! 01 | 0 61 40|
0=250 (Gate Valve) 11200 9 4) 43 | 3 34 Q! 0 l
D=300 (Butterfly ValveX 34800 0 31 104 41 139 g1 218
B=350 {Butterfly Valve) 74400 0 3 223 2 149, 51 372 |
0=400 (Butierfly Yaive) 95200 Q I 95 | L a5 | 3 286 I
0=450 (Butterfly Valve) 125800 ¢ v 282 3r 3T 0! 0l
D=300 (Butterf!y Va!veﬂ {74600 ! 01 3 5224 ! ¢ I 522,
0=600 (Butterfly Valve) 243600 ! g 13¢ 3187 ! 0 0! 0|
._0=700 (Butterfly Valve 313200 R 0l ____1i___ 312 ‘ 9 0i_____0i
Jinterna) Network ! ] { ! | ! l
Commercial 150pap/ha 25700 : ] ! a. ! 0 4 103
Commercial 250pon/ha 30400 i 0 : 0! : 0 ! 0:
Residential (0Opop/ha 18700 | ! Q4 6! 486 , 6 486 : a {
Residential [50pop/ha 21000 | ! o) ! 0: ! 0 19+ 1659
|__.Residential 250poo/ha | - 30400 . ot _L [ R SO [ L VIR SO | Q.
1)Service Conectlons | : ' ' [ : (
D={/2 810! ! g 2451+ 1985 2450+ 1985 3093 2505
I CE 72 D S 1280 i [ U, ¥ B 33 120 ... R 4
) )Renabilitation | : | ! { ' t H !
| Water Meter 17207 00 491, 196 0: 0 0 0 : a
Vater Yeter 3/4°° 880 0! 0 0 Qi 0 Q) : 0}
-01d Laterals ’ I- Qi ! {30 s 4301' ! gt
Service Cnnctn.wve/Heten 480 | 82! a9 82 38 82 19 ! 0t
__Seryice fnnctn.u/Hater ! 03! 55 403 51! ' 0
t)Flov Heter D0=130 :
_des ] p=350 |
1)Fire Protection
D=150
L A1 R
SLE-TNTAL
1 DAdministration [ARER
Rperation Center L.
SUB-TNTAL )
5 land Acquesatien
Velele . L3000 2 HOO .
{Stored Haterial % Epoip, 8 -~ " [
SUR-TOTAL ] | ] ] ] '
f Keplacement of Eguioment ¢ | ] ! ! .
T b T 4, 1 1 1 [RE] (R EEY ! 1701 ' 1853
1 Luak fetection 1 240 il u ITHIN K I a0 ! [
U BRAND TOTAL ! ] IR E TN : 1531 [IEER
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(Unit: thousand Pesos)

Vater Yeter 1/2°
Vailer Meter 3/4'"
-01d Laterals

Service Cnnetn.vo/Heten

AL [ LA )
T)Fire Pratection
D=150
____ﬂ_=_l_(1_0___
SUB-TOTAL

Cabuyag-Sta.Resa-Binan UNET COST__1992 1983 - 1984 g9 |
ITEM 4yt COST NO ¢ COST o v COsST NQ 1+ COST
1 SOURCE FACIE{TY boose s d o . - H !
1JOEEP VELL COMSTRUCTION | 11460000 Ly 1160 1t lléo 1 ‘1160 [N 0
(2)0EEP YELL PuMP w/HOUSE | 790000 1t 790 4 T30 1 790 0! 0
__Flay Heter =150 §2000 11 8 11 a2 1 82 ai___ .9
SUB-TOTAL 312012 31 2012 3t 2002 0 1]
7 TRANSWISSION FACILITIES T i T
(1)Pipe Protection - , B |
0=200 251 0 0 0 0 0 0 gi 0
D=300 337 0 ¢ 0! 0 0 0 0 0
(2)Rain Plpes . {
p=250 (Steel Pipe) 630 200 126 2001 128 100 63 0
D=350 (Stee! Plpe) f00 0 0 0 0
0=400 (Steel Pipe) 870 0 0 0 ]
D=450 (Steei Pipe) 1169 i} 0 0 0
D=500 {(Stee| P{pe) 1330 0 0 0 0
0=800 (Steel Pipe) {600 -0 0 0 0
B=700 {Steel Pipe) _Is10 0 0. 0 0
1 SLB-TOTAL ! 126 ! 126! ' 63 * 0!
13 OISTRIBUTION FACILITIES 1 ] i '
: fl)Reservcir ; ! ! !
(ZYPump Facility (Faip.) Dl [ ! !
- wdne . (CIvil) T 1 1 i [T
(AyChirntn Factiity 32%a/d __ 98190 ) [ [ q. q. a g a
- do - d5hy/d 110000 a 01 0 ] 0. q- a. 0
(ijElectric Sub-station ' I o ' ]
(5Jbistrthution pipes 1892 ; 1993 ! 1994, 1995
1)%asn Pines ¢ ! !
D=150 {PVC Plpe) 410 oo 0 ; 0 i 0
D=200 (Steei Pipe) 520 ! 0 0 H 0, ! 0
D=250 (Sleel Pipe) 630 ‘ 04 0 : 0; ! 0
0=300 {Steel Pipe) T80 ! Q, ' : 0; ! Q,
=350 (Steel Pine) 00 R I 0, t 0! ! 0.
02400 (Steel Pipe) 870 ; 0, ; 0 | 0 : 0
02450 (Steel Pipe) 1160 ' 0; ¢ : 0, : 0
 0=500 (Siee! Plpe) 1330 ! Q Q ! 0. t ¢,
02500 (Steel Pipe) 1600 Y 0 i0. b0
02700 (Steel Pine) 1910 da 8 4] dmmee e SR Q
2)Valves - ! | ! ! ]
=150 {Gale Valve) 5300 ! 0; 0 ! 0 ! 0,
02200 {Gate Valve) §700 ! 0 0, : 0 ! 0
D=250 {Cate Valve) - -| 11200 ; ol 0! 4 0 i 0
0=300 (Butterfly Vaived 34800 Y b0, b0 P
0=350 (Butterfly Vaive) 74300 ! 0; ! 0, ! 0 ! 0
D=400 {Butterfly Valve} 95200 | o] ‘ ] L0 ; o\
D=450 {(Butterfly Valve) 125800 | 0 0 ] 0 b0
0=500 (Butterély Valve) 174000 i 0 0 ! 0 I ¢
0=600 {Butterfly Vaive)} 243600 ! 0 0, ! 0 ! ¢
_.D=700 CButterf)y ValveX 13200 (. S A S R R £ SO R
Ylaternai fetvork ! | ‘ | | | | ]
Coanercial {50pop/ha 25700 1; 103 | 1 103 3! 7, 3! 7,
Commercial 250ponsha 30300 ! 0 : 0; ! 0, . 0,
Residential 100non/ha 18700 ' 0 ' 0 ! 0, ! 0!
Residential !50pop/ha 21000 79 1653 79 1639, 70 1630, T6; 1633 !
_-Residential 250nga/ha ! - 30400, . ___ UL SRR VU | SO, R 0 e did 9,
! f ! i !

4

iDAdawnistratian Bldg,

5

Land Acquisi tran

Wehrele 7]

_________ . L TSR PUP

tored Material § Euuip,

[

Replaceaent of Equipsent

7

Leak Oetection

1
[}
Tl Al ]
1
]

GRAMD TOTAL

] v BT
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