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APPENDIX 3.4.1 Power Rate oflAngeles Electric Corporation

Residential
First 15 kwh B 0.40 per kwh
Next 35 kwh 0.38 per kwh
Next 51 kwh 0,35 per kwh
Next 100 kwh 0.33 per kwh

Excess lewh 0.32 per kwh
Minimum Charge : B4,80 for the first 12 kwh

Small General Service

Classifi~-  Conn. Load

B0.40/kwh

cation in Watts £0.50/kwh

GS-1 2,500 or less First 50 kwh Next 150 kwh

GS8~-2 2,501 to 5,000 90
GS-3 5,001 to 10,000 160
Gs-4 10,001 up 350

Monthly Excess : 20,33 per kwh
Minimum Charge : B7.20 for the first 12 kwh

Large General Service (GS-5)

Demand Charge

Plus Energy Charge First 100 hrs,
‘Next 100 hrs,
Next 100 hrs,
Over 300 hrs.

Minimum Charge : B300,00

260
440
900

210.00 per
B 0.35 per
0.32 per
(.30 per
0.28 per

B(.35/kwh

Next 300 kwh
550
1,200
3,250

kw

kwh
kwh
kwh
lewh



APPENDIX 4.1.1.A

Water Supply of the Subdivisions Visited
by JICA Study Team

Name of Subdivision

ITEM ‘ s .
Carmen= Timog | Villa Villa
ville Essel | Sunset Park Angela Teresa
Background Year
Information Established 1968 1969 1985 1981 - 19469
Mumber of
Households 550 222 70 281 300 500
Land area
(ha.) 47 ~ - 32 - 63
Ownership of
the system Ass'n. | Ass'n | Ass'n Ass'n | Ass'n Ass'n
Water Supply Commencemant
Status of Op'n 1968 1976 1965 1982 - 1968
Water source 10 1 2 6 4 Z
well well well well well well
Dist, Tank
capacity
(GAL) 50,000 | 11,000 { 10GLOO0 | 100000 - 100000
Number of
Connections 550 222 70 174 300 350
Served
percentage 100 100 140 62 100 70
Note: ~ No data provided




APPENDIX 4.1.1.B

‘ Water‘Chafgés_for the Subdivisions Visited by JICA
. Study Team

Villa Teresa WW:

Water Consumption

11
21
31
41
51
61
71
over

10
20
30
40
50
60
70

cu.m

100
100

Villa Teresa WW:

Water Consumption

cu.m

¢ - 10
11 - 20
21 - 30
31 ~ 40
41 - 50
51 - &0
6l - 70
71 - 100
over 100
Essel WW:

Residential

Bl4.50 cu.m/minimum

1.50
1.55
1.60
1.65
1,70
1.75
1.90
2.00

Residential

222.00 cu.m/minimum
2.
2.

2

]

NN NN

25
30

.35
40
45
.50
.60
.75

217.00 cu.m/minimum
1.80
- 1.90
2.00
2.10
2.20
2.30
2.50
2.70

First 10 cu.m (min) is B28.00 plus B2.00 per cu.m in excess
of 10 m3
rate at B160,00 per month.

Carmenville,

Sunset and Timog Park WW - charge is flat
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APPENDIX 4.1.3

LEVEL I WATER SUPPLY SYSTEMS
(AS OF DEC. 1984)

‘ ' Number | Fopu-
Barangay No. of ~of... |Estimated . [lation Served Remarks
Wells " HH |Pop, Served| (1986} | Percentage | -
1. A. del Rosario 3 31 186 . 5,069 3.7
2. Anunas 1 12 12 575 12.5
3. Capaya 3 32 192 3,763 5.1
4, Cuteut 11 110 660 16,227 4,1
5. Cutud 1 10 60 943 6.4
6. Lourdes N.W. 9 90 540 11,201 4.8
7. Lourdes S.E. 4 4D 240 7,504 3.2,
8. Pampang 1 10 64 2,347 2.6°
9. Pulungbulu 7 63 378 7,837 4.8
10. Pulung Cacutud 3 30 180 1,151 15.6
11. Pulung Maragul 2 20 120 4,760 2.5
12. Salapungan 2 22 132 7,815 1.7
13. San Jose 7 64 384 7,394 5.2
14, San Nicolas L 10 60 4,184 1.4
15, Sapalibutad 2 18 108 2,214 4,9 .
16. Sta. Teresita 3 30 180 11,866 1.5 |
17. Sto. Cristo 2 20 | 120 2,811 63
18, Sto. Domingo 1 9 54 14,566 0.4
19. Tabun 3 30 180 747 24,1
20, Virgen delos
Remedios 1 10 60 1,940 3.1
Total 67 661 3,966 114,714 3.5%
Note: Estimated population: 6 persons/HH
APPENDIX 4.1.4 LEVEL II WATER SUPPLY SYSTEMS
.(AS OF 1983)
Estimated
Barangay No. of HH | Population | Population Served Remarks
© Served Served (1988) Percentage
1. Anunas ; 60 360 575 62.6 Ave, persons
2. Cuayan 60 360 342 100 per Hil is 6
3. Cutud 40 240 943 25.5
4. Capaya 120 720 3,763 19.1
5. Pulung Cacu-
tud 125 750 1,151 65.2
6. Pandan 198 1,188 15,075 7.9
Total 603 3,610 21,849 16.6%
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APPENDIX 4,2.3 Pump Efficiency Test at No. 1 Pumping Station

The pump discharge rate, water pressure, and voltage and electrie
current were measured using different opening ratios of the gate valve,
The following 1s a rough percentage of the opening ratio of the gate valve
for the four examination steps. Approximately 50 to 60% of the ratio
geemed to be allowable during the examination as a response of the pump and

motor to the valve operation,

Valve Operation:

Case Handle Ope, Estimated Opening ratio
1 17.5 50 - 60%
2 11.5 40 - 50
3 6.5 30
4 4.5 20

Note: Number of turning for opening the valve completely; 23.5

The following Table shows the results of measurement,

TABLE 4.2.3.1 DATA ON PUMP TEST

Case Discharge TDH Ia Va Op IPM x0  OPM  p
Rate (1/s) (m) (Amp) (Volts) (KW {KW) (%)Y (KW) (D
1 43.3 27.9 93.3 240,0 11.8 33.0 35.8 28.1 42.0
2 43,2 29.9 92.13 246.6 12.7 33.5 37.9 28.5 44.6
3 43,1 32.9 93.0 250.0 13.9 34.2 40,6 28.1 47.8
4 42,2 34.9 94,7 250.0 14.4 34.9 41.3 29.7 48.4
Note: TDH = (measured water pressure ) + (distance between pump

operation water level and level of pressure gauge: 18.3)

Abbreviations and adopted formulas in the Table are given below.
Q : Pump Discharge Rate (1/s)
TDH Total Dinamic Head {m)
Current (Amp)

a
A Voltage (Volt)
0p : Pump Output (kw)
0 - .Q x TDH
P 102

- 14 -



IPM ¢ Input Power to Motor (Kw)
IPM _ Ta x Va x PF x 3
1000
PF : Power Factor (0,85)
LY Overall Efficiency of Pump and Motor (%)
Ao _ _OP  x 100
IPM
OPM Motor Output (Kw)
OPM = TPM x m
Am : Motor Efficiency (0.85)
Ap ¢ Pump Efficiency (%)
Ap _ _OP  x 100
OPM

FIGURE 4.2.3.1 shows the pump performance curb,

There 1s uno data available on the conditions In selecting an
appropriate pump and pump performance curb for the test pumping station.
As such, a comparative study of the pump efflciency hetween those Iinitially
planned and operated at present cannot be made except from a general view

point.

The coefficient assumed in estimating the efficiency of the pump,
the pump and motor, are general figures based on field experilence as fol-
lows:

PF = 0.85

o= 0.85 - 0,90 under the conditions of 60 Hz,

2-6p and 30~-37 Kw

The distance between water level during pump operation and the
elevation of the water pressure gauge in order to estimate dynamic head is
also assumed to be 18.3 m using the data on the pumping test conducted
about 16 years ago. There 1is a possibility that the water level during
pump operation at present might be about three meters below the assumed
water level. This calculation is based on the information on the declining

of water level at No. 9 pumping station (0.2m/year).

- 15 -
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The result of measurements revealed that the pump discharge rate

is around 42 to 43 1/s with a dynamic water head between 28 to 35 m. The

input Power to motor and motor output, gradually increased in accordance

with reduction of valve open ratlio., The fipures of OPM varied from 28 to
30 KW.

The motor output (60 Hz) for the vertical type multi-stage tur-

bine pump 1s as follows:

OPM = 30 KW
Pump discharge rate : 42 /s
Dynamic water head ! 5 m

The above figures are almost the same as those measured at the

pumping station. Because of the lowering of the water table, the present

pump operation conditions may be concluded as:

a} Pump discharge rate : 42 - 43 1/s
b) Total dinamic water head : 31 - 38 M

c} Input power to motor : 33 - 35 KW
d) Motor output : 28 -~ 30 RW

~17 -



APPENDIX 4.2.4 . Water pressure in the Service Area

Twenty-five points were pinpointed‘to measure water pressure as
shown In TABLE 4.2.4,1 and FIGURE 4.2.4.1., Sixteen points were service
connections, while nine were pumping stations, A topographic survey was

likewlse conducted at 60 points.

TABLE 4.2,4.1 MEASURING POINTS

Consumer Dia.
ITEM No. Location/address of the Points type of Conmnect,
Pump
Station I A, Mabini St. Domestic L/2"
2 San Nicolas St. " "
3 Rizal Extensgion " "
4 FKuliat St n "
5 8ta. Teresita " "
6 Bo, Pandan Marison " "
7  San Angelo " "
8  Pampang Rd " "
9  Division Rd. Mc Arthur Highway " "
Service
Area 1 224, Astoria cor. Vgutls Domestic /2"
2 308, 8th 5t. Marison " "
3  San Jose St. n "
4 1524, Jeus St. t "
5 427, Arvan Malavak " "
6 23, Magkalinis St. " "
7 628, M.L. Quezon St. " "
8 593, Rizal St. Commercial "
§ 819, Henson St. Domestic "
10 3 Ar 17 Rizal St. " "
11 235, Harvard cor. Astoria n "
12 1042, Henson St. Commercial "
13 J. Surla St, Domestic "
14 1948, Jesus Ext, " n
15 319, St. Rosario 8t, " "

16  San Joaquin St. " "

The results of the measurements are given in TABLE 4.2.4.3. The
contour line of the total water head and water pressure at 12:00 and 24:00
are depicted in FIGURE 4,2.4.2 A & B and 4,2,4.,3 A & B, These may repre-
sent distribution of water pressure for day time and night time, respec-
tively. The ground elevation at each point 1s given in TABLE 4.2.4.2,
which 1s used in estimating the total water head,

- 18 ~
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4.2.4.3 RESULT OF WATER PRESSURE TEST
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LEGEND:
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a6 "sc WATER HEAD CONTOUR

SERVED AREA BY ACWS
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FIGURE 4.2.4.2.A

CONTOUR LINE OF TOTAL
WATER HEAD AT 1200




LEGEND :

D SERVED AREA BY ACWS

o~ 0.1 WATER PRESSURE CONTOUR
o'l 0. km /em?

FIGURE 4.2.4.2.B

CONTOUR LINE OF WATER
PRESSURE AT 12:00




LLEGEND:
D SERVED AREA BY ACWS

~w—-0.s WATER PRESSURE CONTOUR
5

o. 0.1 km/em?®

FIGURE 4.2.4.3.A

CONTOUR LINE OF WATER
PRESSURE AT 24.00
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TABLE 4.2.4.2
GROUND ELEVATION AT SFLECTED MEASURING POINTS

Point 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Service
Area
G.L. (m) 86 84 82 81 95 91 89 90 90 95 86 92 83 90 B9 72

Point 1 2 3 4 5 6 7 8 9 10
Pumping

Station

G.L. {m) 91 93 91 86 94 84 79 97 - 88

Source: Topographlic survey (JICA) and data from City Engineers Office

The service area has a gentle slope of one to two percent form
northeast to southeast. The maximum difference of ground level in the area

is approximately 20 meters.

The location of the existing 11 pumping stations din ground level

terms is delineated below.

a) Northern portion of the area with a higher elevation; 8 P.S.
b) Western portion of the area with a higher elevation ; 2 P.S.

c) Southern portion of the area with a lower elevation : 1 P,S.

The ground level of the pumping stations affects the distribution
status of total water head and the area covered by each pumping station, as
shown in FIGURE 4.2.4.2.A and 4.2.4.3.A. 1In addition to the influence made
by topographic conditions, water pressure in the area 1s directly affected
by the pumping stations. The figures at the pumping stations vary EFrom 0.2
- 0.4 kg/cm2 at No, 5 P,S., to 1.2 - 1.7 kg/cm2 at No. 10 P.S., The results
of measurements made at the pumping stations revealed a dominant tendency
in the daytime and nighttime; the highest water pressure during the hours
from 8:00 A.M. to 5:00 P.M.; and the lowest from 6300 A.M. to 7:00 P.M.

This corresponds to general water use patterns during the day,

- 25 -



With regard to the distributilon of water pressure in the area and

the hourly wvarilation, Figures 4.2.4.2.B and 4.2.4.3.8B show the following:

a)
b}

e)

The water pressure changes through the day

The figure during daytime (6:00 A.M. to 7:00 P.M.} is quite

low (less than 0.1 kg/cmz) in most of the area except for the
limited area in the vicinity of the pumping stations. Further-
more, there 1s no water supply to the central portion of the
service are in the daytime (about 1/3 of service area).

Water pressure throughout the service are in the nighttime (8:00
P.M. to 5:00 A.M.)shows a little better figure than that in
daytime. However the pressure In the central portion {(1/3 of
service area) is still quite low with a figure of less than 0.1
kg/cmz.

- 26 -



youl sy U vldug  biloy

S I N R N IS I O 0 R S S DU D N iy I 7B | FEuera

H i — jo rol -n313su]

! *303vuD)
jo0 "oy [eta

T333100)

- - - - 1 - - Jo con /L —1aewzzol)

g6 4 £

~

10 "oy /1 paialan

—_— —u
*31330u0% n

jo "o

“I533uuo0g —

1 1 1 1 - - v/t 13

I'e
¢

¢ - - de Jor s o b- B oJee hin eslor leel: dz fe e 3 TARested
5 jo o

{7 333uuo) —saneg
[ R4 4 Tl £g 5y {32 81T |8yl fOTZ | »ET [CTT (€T [EZwE |9 9gTeST | 12 | evtve [ EL [ 7y 96T Z6 ,‘..w.o. “on /1

N R R R e

- JFUOT]
1 - - - - - - — - - - - - -] - - -]~} - - - - s133uuo0) -NIjI5uU]
. jo "o

- = = s = = = = - = - T - =1 -=-1T-=-T7T-= -~ - - = Z - javou/ w

£

*J33uuo) 1

_
i i 30 “oy
1

v6L| €89 - [ST} 3Z - |- - CEE _.:con__\mE te12

] “3nauuo]| /g ~19uRe]

3o "oy

Lot 7I1T} LO% i Y Y2 B Y | - - [0S - |ET {89 (Lis{oey{SeLt] %9 [Z8S| O - | - |05¢ 0z ;u:c_u\me

*323Udo) m\~

cor |ss |5 - e - - - - e jrorn e e |1 - 1= e i 1o ol
— Z -lpsasasy

o)

- - - - - - - - - - - - - - - - - - - - - - - .uu:OE\mE

EEEELTT]
1o oy

01 = 3 B N R N B R AT I A Rt M A SN RS g Jp e T - | aves/ u

o S S - wi€

“332UUD) ~saz0g
3o "ofl

onefe | 69 S6T ) T6S ) TLOL)0AGTjE6L Y CEv ) TTOTF98ET] — 16Ty - ami.mmm Lig [SeEUB¢H 6164 91S]) 9LT §£89S |v&LiT guaaﬂ\ma

— = o B S B e ~ 33505 ¢/ 1
ve ez fet [ oo oo | - fst |- ez ot |er {us foz|sotfos |z fern 6w 1o “on

=1
-
o
~t
o
2
—
v
L]
—

Tend | 9¢c | e21 [ 8ST] c%% [Si% |Gic| 1Rs| (&% |Or9 |cnE]ics|=al

€3[5L¢| 1y | ont| Tli| 2wy | Bz | 15c 009 |1SC 2481 1ownsua)
N iy —_— ST T
1 . ——
TB30L| Tz § 1z oz p 61 8L fr poer fst et e | eyundor el e ]t 9] s | v g .azwcﬂjl/f/!%

(o]
-

. A343 130NN ONY GIP3L5W AG NOTLOANNOD 40 d3gnN $°Z2° % XIANZddV

- 27 -




SESYVHD MEIVM ANV NOTIIAWASNOD ‘SNOTIDININD 10 WHIHON

T %%

XIANIAdV

88 €0%°16 6€S°¢€ 06°Z11°4% 895°¢ 86°'062°vE 00L°€E 146 1®305-4ng
02°649°1 9z 0Z°119°1 gl 00" %9 69 4 A4
0y THe 1 €L 00" %LE"T %9 0y°891 661 6 14
08°085°1 19 00°080°1 gy 08°05¢S 41 91 0¢
C6°CI1 21 Z6¢ G6TESH G 12T 00°659°9 z60°L 691 61
19°2S1°¢L 8¢ 12°Z10°s 81z 0% 0vi‘e 006°1 %9 81
0% €60 G/ 0% L42°¢€ 8y 00°918 761 J 4 L1
09°280°¢ 1€¢ 09265y Z1¢ 00°06% gLy 61 91
- 0T°168°¢ 191 00°8£8°¢C %€l 0Z°610°1 110°1 LT G1
09°L26°¢E 941 02°L6%°C €11 0% 0E%°1 98g°1 €€ U2
00°85% €T 00°8s% €2 - - - £1
08" %%8°¢L 1S€ 09°€25°L Zve 0Z°1¢¢E 162 ¢l z1
00°2Z1 g 002l 9 — ~ - 11
£€679Z0°S 01e €1°6E1°Yy 81 08" (88 661 €T 01
00°86L°¢ L91 00°%0% ¢ ¢St 00°%6¢ r4% z1 6
00°£89°1 8¢ 00°£g8 97 00° %58 L18 71 8
0% 918%Y €0z 09°2£2°¢ gHT - 08'£86°1 G6E" 1T A L
0%°91E°1 9% 00" 0¢s 9z 0% 948 818 0¢ 9
662409 641 6 ZLL T 2 00°0LT°Y 617 Yy cOT S
0% LEY Y £91 0%'€18°1 er 00" %Z9°C 916°2 06 i
GL60E T 8¢ GLTL10°T ¢y 00° 26T 98¢ €1 €
G9°1TL°8 60€ £2°958°¢ 9¢T 0%7€98°¢ 189°¢g €11 4
78 L69°Y 181 99°189°1 z6 81°910°¢ 75142 68 1
Amv SuoT1oeuue) mmu SUOT302Uu0) Amv ASMﬁoE\mEV SUOT12I2UU0) Jaquny
sadael) Fo Iaquny sadxey) Jo I1squny safaryn uoT3dmnsuo) Jo Iaqguny 2u0Z
T2 30] PP i@ l1awuqn p2 123198
*OILSEROT



0£°q18°8Y 98¢ 00" %€1°8C 80€ 0£° 189 °0¢ £80°g 817 Te10I-qng
C6°1LL°01 A AN e LLT°L L8 09" %6%°E ARSI S 77
07 1%L 01 00°05% < 0Z°16% L01 S 12
00°¢2Z¢ Y 00°62§ y - - - 0z
00°8.8 01 00°'0.2 £ 00°809 $LT L 61
- - - - - - - 81
00°8% I - - 00" 8% 51 I L1
00°0S¢ g 00°0G€ S - - - 91
00°988 01 00°988 01 - - - <1
00° %55 9 00°06% < 00" %01 0s 1 71
00° %9 1 00" %9 1 - - - €1
09°18 rd - - 09718 €1 4 71
07" 2€T1°1 6 09°666 8 08" ¢€T 29 1 11
02°058°% 8y 00" 8vE‘g vE 01°205°1 c99 1 01
0L°619°¢C 62 06°8L6 11 08°9€9°1 vZL 81 6
SET6%5 91 602 SET 1LY Y g9 00°8L0°0T 8v6°g iyl 8
08°¢G0°1 71 00°006 01 087261 79 z L
0T°€6L°% 09 00°0€Z°¢C LE 07°€96°1 L6S €T 9
0% %S¢ < 08°%El [4 09°61¢ 65 € g
00°071 z 007021 Z -~ - - 4
00°¢/ly 7 00°6Ly ¥ - - - £
09°9¢%°1 01 00564 L 09°1%9 0sE £ rA
O%°*GES L 00°60% g 0%°921 123 [4 1
() SUOT303UU0Y (&) Su0Tl1I3UU0) {4) ﬁcwu;.aﬁ.\m_.av SUDE3ID2UU0) I qUINY
‘saB8aeyn J0 Iaquny s931BYD _ Jo z=quny saBxeyn wotTadunsuon Io Iaquny suog
T=® 101 P2 x9o 3]s wuwuiq P=3Ii®° 19 H
TYNOIINITIISNI 3 TYIDYHRHOD
(P,3u09) T*%*%  XIQNFddv

- 929 _



BE 0T 1I¥I 8C1°Y 01°827°68 8.8°¢ 8¢° 89 “SS L61°2Y 05Z2°1 IVIOL
0Z°168 € 0T 181 Z 00 01L VAN I 1810 —-qng
00°01/L 1 - - 00 01L 71y I g
0¢" 181 Z 0¢" 181 Z - - - I
L - SUOTIJ2UU0Y (4D SUO0TII3UU0) ($) Eumoe\mau SUOTII3UU0YD Isgqmnyg
sag1ey) JO 1squny sadieul IO IDqENY sa3aeyn uoTldunsuon Jo Iaquny 2107
’ T8 107 ped= l=suwmwuig P® X2 33R
STVNOILNLILENT
(p, 1102} T'%"%  XIQNIddY

- 30 -



APPENDIX  4.4.2 COMPOSITION OF EACH BARANGAY IN TERMS QOF

WATER ZONE
. Composition Percentage
Barangay {Zone Number) of the Zone Remartrks
A, del Rosario 11 75
13 100
Clarc M. Recto 15 20
16 90
Cutcut 21 50
Lourdes Northwest 12 100
22 50
Lourdes Sur 7 75
- 9 100
Lourdes Sur East 16 10
17 20
Malabanas 15 50
18 5
Pampang 22 45
Pandan 18 95
19 100
Pulung Bulu 3 25
4 180
5 60
Salapungan 20 100
San Jose 1 5
2 50
3 30
San Nicolas 8 70
10 6Q
11 25
Sta. Teresita 14 100
27 5
Sta. Trinidad 10 40
Sto. Cristo 3 15
5 40
6 50
7 25
17 10
Sto. Domingo 1 95
2 50
Sta. Rosario 3 30
6 50
3 30
21 50
Virgen de los Remedios 15 30

Note: The percentage is calculated using household
number distributed in related barangays.
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APPENDIXK 4.4.3 WATER CONSUMPTION

4.4.3.A UNIT COMMERCTAL WATER CONSUMPTION (METERED)

Water Consumption(m3l) No. of Per Connection
Zoue Monthly Daily Connection Per Day(m3) Remarks
6 630 21 63 0.333
8 4173 139 159 0.874
9 1228 41 35 1.171
10 | 1113 37 39 0.949
i1 82 3 1 3.000
12 1297 43 187 2.389
13 0 0 0 -
21 432 14 14 1.000
22 570 19 57 0.333
Total 9525 317 386 0.821
4.4.3.B ESTIMATTON OF TOTAL WATER CONSUMPTION
Unic Daily
No. of Connectrions Consumption | Congumption Remarks

Domestic! Sub~Total 3,567 | 1.567 m3/d 5,589 ms/d

Commer~ | Metered 298 0.821 245
clal Unmetered 255 2.18% 556
Sub-Total 553 801

. Total 4,120 6,390

Note: * Average Consumption in Balibago Waterworks System
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APPENDIX 4.5.1 Unaccounted-for Water/Not Utilized Water

The Zone No. 1, southern tip of the existing service area was

selected as a model area 1In accordance with the following criteria,

a) Easy measurements of flow rate into or out of the area ensuring
served population of about 10% of the city total population
served,

b) The total maximum number of flow meter required should be less
than three,

c) The area should be predominantly residential,

d) Easy data collection

FIGURE 4,5.1.1 shows the flow chart to analyze unaccounted for

water/not utilized water,

(1)

Background Information and existing water supply in Zone No, 1
1)  Description of the model study area

The model study area, Zone No. I (see FIGURE 4,5.1.2) is located
in the southern tip of the existing service area with an approximate

area of 60 ha and population of 2,112 (352 households).

The area is predominantly residential with small commercilal
establishments along the Mc Arthur Highway. The major public facil-
ities within the zone are St. Domingo Flementary School and Camp Tomas
Pepito. The following 1s information obtained through the field

sSUrvey.

o S5t. Domingo Elementary School : 1,300 pupils and 33
teaching staff members

0 Camp Tomas Pepito : 155 personnel and 150 detainees

The location of households, commercial establishments and public
facilities as well as road networks in the zome is given in FIGURE
4.5.1.3.
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FIGURE 4.5,1.1 TLOW CHART FOR -ESTIMATION OF UNACCOUNTED-FOR-
WATER/ AND SOME FUNDAMENTALS

Field observation and | . © |Data Collection on water supply
interview in Zone Ne.l (City Engineers Dffice)

Summary of field survey Background information and existing water
(interview, observation supply '

and ter readi o

n'Dziails'ei Zﬁéix (1) Description of the model study area
(l).Charact;rigiics of the . Location and land area coverd by the zone

associated with * . Land use and major activities (Major P.

land use and water Facility)

snpply . Population and Households
] : Map/figure and Tables
. of i i
(2) ﬂg gf Eginzgﬁer:}egziér (2) Existing water supply in the study area
and served pop., secondary . Location, length and dia. of distribution

. i servi
users/borrowers, daily gzpeif(co . ciiii:a%b dia. of service
o . . c .
water consumption per nne 7

. connect. pipe) by metered and unmetered
c.
connect. /per capita by consumer type (including those for
illegal, public faucet, and free of
charge) @ Schematic drawings

v

(1) Comparative study of per commnect./capita
water consumption (metered connect. by
dia. of service connect.)

{2) Assumption of percentage of secondary
user/borrowers in the zone based on
field survey.

T
g
No. of connect./served pop. by

R
Present per connect./

Fow Tats maash metered, unmetered, borrowers capita consumption
and those for free of charge.
rement results : -
7 '] ta
. Production at Water consumption| |Water consumption| |[Water consumption
the P.S in the by metered by unmetered by illegal users,
zone . connect. connect. {borrowers
. Out-flow rate o | I
. Others Water consumption
Accounted for corresponding to
P g
T aRSmitred AMoUNT water collected charges
{one day) into the 3
Z s
one N r Utilized water
1

Unaccounted-Lfor
water

(metered/unmetered and
N Others

i
Leakapge and other
Unknown water

[Discussions on the results to adopt for the city plan]
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2

FIGURE 4.5,1.
LOCATION MAP
OF STUDY AREA
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2) Existing watef supply in the zone

The water sources for the zone 1s a deep well with a pumping
station (No. 7). The water produced at the pumping station is used
not only for the zone including the Camp area but also for Zone No. 2.
However the water pressure during daytime 1in the area far from the
pump gtation in Zonme No. 1 1s quite low. There is no water supply te
the elementary school during daytime. The diameter of distribution
pipes ranges from 50 to 125 mm with a total length of 620 m. (Refer
to FIGURE 4.5,1.3 on the location of distribution pipes).

a) Served population in the Zone
The served population comprises primary users and secondary
users/horrowers, which were identified through the field inter-

view, The following 1s the ocutline of the findings.

Field interview results

Inveatigations on the 36 domestic comnections, which account
for 40% of total metered connections, revealed the following

composition of users.

Type No, of HHs Served Pop.
Primary users 36 228
Secondary users/
borrowers 21 85

Total 57 313

The percentage of secondary users/borrowers to the primary
users 1s calculated at 37%, The figure seems to reflect the fact

that the zone is predominantly composed of apartment houses.

Estimating the population idn the zone and the number of

concessionaires

The study zone consists of 15 sub-areas. Population by

‘sub-area was estimated knowing the number of households and
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using slx persons as the average number of persons per HH.
Number of primary users was also estimated in the same

manner.

The population served 1s the total of primary users and
secondary users/horrowers. The percentage of secondary
users/borrowers to the primary users was assumed to he 35,
based on the field investigation, although this figure
should be further studied before an average figure for the

city is made (See TABLE 4.5.1.1).
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TABLE 4,5.1.1 POPULATION IN THE ZONE AND CONCESSIONAIRES

Sub~ Zone Served Population
Area Popula- Primary Secondary/ Served
tion borrowers  Total Percent R. M.
1 180 24 8 32 17.8
2 54 12 4 16 29.6
3&4 186 84 29 113 60.8
5 138 42 15 57 41.3
6 102 66 23 89 87.3
7 60 60 - 60 100.0Q All primary user
8 114 108 6 114 100,0 Most of population
is primary user
5 312 210 74 284 91.0
10 - - - - - No connection
11 108 78 27 105 97.2
12 96 66 23 89 92.7
L4 300 84 29 113 37.7
15 378 222 78 300 79.4
Total 2,112 1,098 331 1,429 67.7
Note : a) Secondary users/borrowers is 35% of primary users; average number

of HH : 6 persons
b) Population/pupils at the camp and elementary school is not
included in the Table,
The estimated total population served is 1,098 out of the Zone
population of 2,112, The percentage of primary users to the zone
population is approximately 527, while total population served 1s 68%.

b)  Water supply status in the Zone,

Number of connections by type of consumer as of May 1986 is
summarized in TABLE 4.5.1.2. ©Public faucets installed in the
premise of elementary school and those for the Camp were exclud-
ed, The total number of commections is 190 of which 91 (48%) is

metered,
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TABLE 4.5.,1.2 NUMBER OF CONNECTIONS BY CONSUMER TYPE

Data Source :

City Engineexrs Office -

- 40 -

Sube Domestic Commercial Institutional Total
Area No. of] Heter~] Unme- Metar-| Unme~ Meter-|Unme-  Meter-Unme=~ .
Hils ed teredi Totali ed tered|Total| ed |tered|Total ed ltered!Total
1 30 2 2 41 - 1| - - 2 | 3 5
2 9 | - 1 1] - - -] - 1 -z 2
344 31 | 11 3 14 {1 - 1 - - 12 | 3 |15
5 23 1 6 71 1 3 | 4 | - - 2 |9 ||
6 | 17 | 8 3 | 1f - - - - - 8 |3 |1
7 10 4 6 0] - - -t - - 6 f6 | 10
8 | 19 | 15 3 | 18} - A - 15 | 3 | 18
9 s2 | 4 |31 | 35| - - -] - - 4 31| 3
10 - - - S - - - - - - -
1l 18 10 3 13 - - ~ - - 10 3 13
12 16 7 4 11 - - - - - 7 4 11
13 14 4 3 7 - - - - - 4 3 7
1w | s0 | 9 5 | 1 | - -l - - - 9 | 5| 14
15 63 | 14 22 W% | - 1 1 - 1 14§24 | 38
Total ] 352 89 52 181 2 5 7 - 2 91 99 190
Note: Diameter of sarviece comnections by consumer type
Domesgtic: metered and unmetered; 1/2 inches
Commercial: metered, one 1/2 inch and another 3/4 inch;
unmetered, 1/2 inch
institutional: unmetered, 1/2 inch
TABLE 4.5.1.3 SUMMARY OF WATER CONSUMPTION AND CHARGES
Consumer Metered Unmetered Total
Type No. of m3 / Charge | No. of Charge |No. of Charge
Connect.. | month. (¥ Connect.] () Connect. 4
Domestic 89 2,754 2,802 92 2,077.04 181 4,879.04
Commerciall 2 34 126.4 5 409 7 535.40
Institu-~
tional - - - -2 181 2 181
Total 91 2,788 |2,928.4 99 12,618,064 190 5,546.44




The following is a summary of connections.

Unmetered
Type of Additional
Consumer Metered Unmetered Total Faucet
Domestic B9 (1/2™ 92 (1/2™M 181 182
Commercilal 2 (172" & 5 (1/2™) 7
3/74™)

Institutional - 2 (1/2"™) 2

Total 91 g9 190 182

Water consumptlon and collected charges by consumer

type

Water consumption and collected charges from

metered/unmetered connections by consumer type for the

month of May,

1986 are summarized in TABLE 4.5.1.3.

(Details are given in TABLE 4,5.1.4.A to 4.,5.1.4.C)

c) Per capita water consumption and domestic daily water

consumption.

Per capilta water consumption was studled by metered and

unmetered connection due to the following:

1}

il)

iid)

Insufficiency of water supply because of limited
water sources and pump capacity, especlally in the
remote areas where water pressure 1s less than 0.l

kg/cm2 through the day.

Some areas are provided with water supply only
during daytime or nighttime by means of wvalve

operation of the distribution pipes,

Most of the metered connectlons are installed
along the main distribution pilpeline, where com-

paratively good service 1s provided. On the other
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TABLE 4.5.1.4.A  WATER CONSUMPTION AND CHARGES (DOMESTIC CONNECTION)

Metered Unmetered Total
Sub- No. of 3 . Lo No. of’ No. of R.M
area  Connect. m”/month Charge (F) Connect Charge (B) Connect Charge(B) e
1 2 28 35.20 2 42 4 77.2
2 - - - 1 20 1 . 20.
3 &4 11 318 337.20 3 68 14 405.2
5 1 35 34, 6 120 7 154
6 8 266 260.80 3 74 11 334.8
7 4 99 103.20 ) 156 10 259.2
8 15 - 328 370, 3 69.45 18 439,45
9 4 111 114.4 31 668.06 35 782.46
11 10 269 - 276.8 3 62. 13 338.80
12 7 232 251.6 4 90 11 341.60
13 4 162 153.6 3 66 . 7 219,60
14 9 405 378. 5 114 14 492.
15 14 501 487.2 22 527.53 37 1,014.73
Total 89 2,754 2,802. 92 2,077.04 182 4,879.24
TABLE 4.5.1.4.8 WATER CONSUMPTION AND CHARGES (COMMERCIAL CONNECTTION)
Metered Unmetered Total
Sub- Na. of ‘ No. of No. of R.M
area  Connect. m”/month Charge(P) Connect. Charge(P) Connect. Charge(P) Y
1 - - - 1 90. 1 90.0
&4 1 14 70.40 - - 1 70.40
5 1 20 56. 3 270 4 326.
15 1 49 1 49 w/metar but
‘ not working
Total 2 34 126.40 5 409 7 535.40

TABLE 4.5.1.4.C  WATER CONSUMPTTON AND CHARGES (INSTITUTTONAL CONNECTION)

Metered " Unmetered Total
Sub- No. of 3 No. of No. of R.M
area Connect. m” /month Charge(P) Connect. Charge{P) Counnect. Charge(P) T
2 - - - 1 125, 1 125,
15 - - - 1 56. 1 56.
Total - - - 2 181. 2 181,
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hand, the remainling areas experience shortage of

water.

Water consumption and per capita daily consumption

{metered)

Dailly water consumption (metered)was reported for the
month of May at 91,8 cu.m/day for the 89 conmnections. Total
population served for the metered connections is about 700
caleculated by estimating the zone total population served
(1,429 persons) in Table 2.3.1 and the percentage of metered
connections to the total number of connections(89/181 =
497} .

Daily per capita water consumption was calculated to be
131 1/cap.day.

The caleculated figure using the meter reading results
from concessionaires selected at random during field survey
is 183 1/cap.day.

The summary of findings is shown iIn TABLE 4.5.1.5 in
addition to the water consumption for the month of May. The
average per caplta consumptioﬁ for the month of May for the
36 concessionalres is calculated at 157 1/cap.day. The
figures calculated using data collected through field survey
are 20 to 40% bigger than the estimated zone average for the
month of May. This result may be attributed ﬁo the differ-
ence of service level in the zone due to insufficiency in
water supply and the daily fluctuation in consumption. The
average figure of 131 1l/cap.day, can be the daily =zone
average consldering the constraints of the present water

supply.
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Water consumption and per capita daily consumption for

unmetered connections

Collections from unmetered connections for May was
B2,077.04., These come from the flat rate connections as
well as metered connections whose meters are under repair.
For the latter, water charge is an average of previous
month's consumption, It is difficult to assess the number
of faucets per household using collection as a basis.

Estimates were made, therefore, using the following:

Water consumption per connection for the flat rate
(B18/month, 1/2" service connection) 1s 15 cu.m/month
((R18-R14) 4+ B0.8/cu.m + 10 cu.m = 15 cu.m}. On the other
hand, the consumption range for the metered connection (See
TABLE 4.5,1.6) glves an idea of the average figure for

majority of the concessionaires,
The Table reveals that approximately 90% of metered connections

belongs to the consumption range of 0-60 cu.m/month. The average

consumption within the range was calculated at 24.2 cu.m/month,
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TABLE 4.5.1.3

Field Survey

Daily | Primary | Secondary | FPop. Data
No. Address Consump . User User Served VPR M.
1 1-1-8 0.7 5 12 17 0.6
2 1-3-13A 0.8 3 3 0.8
3 1-3-13E a.7 7 7 0.7
4 1-8-12M 0.5 4 4 0.8
5 1-8-12G L.6 5 5 2.7
6 1-5-5 2.1 5 5 1.1
7 1-3-2 1.7 12 12 1.8
1-3-15A 0.5 3 3 0.5 Commercial connec-
tion (excluded from
the Total)
8 1-9-17A 1.0 6 8 1.4
9 1-9~25 1.0 5 5 0.8
10 1-14-8 2.3 10 10 2.1
11 1-15-50B 2.2 15 15 0.7
12 1-14-204A 6.6 5 26 31 4,3
13 1-15-~51 1.0 1o 10 1.1
14 1-14-29 1.0 8 8 (1,0
15 I~15-50E 1.8 4 2 6 I.5
16 1-15-50TF 2.3 8 5 13 1.3
17 1-15-61 1.0 3 3 0.5
13 1~-15-17 0.9 5. 5 0.2
19 1-15-30 2.0 5 10 15 1.7
20 | 1-15-37 2.2 6 4 10 2.5
21 1-11-23 0.8 7 7 0.3
22 1-13-9 1.7 6 6 (1.7)
23 1-12-84 1.4 5 5 0.9
24 1-11-12 2.0 5 2 7 1.9
25 1-14-23 1.9 8 8 1.3
26 1-12-2 0.6 3 3 0.4
27 1-9-46 0.3 3 3 1.1
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TABLE 4.5.1.5(cont'd)

Field Survey

Daily | Primary | Secondary | Pop. Data
No, | Address Consump. User User Served f R. M.
28 | 1-7-2 1.4 5 5 | (1.4)
29 1-12-34 1.9 4 10 14 | 2.1
30 1-11-74 2.4 5 5 2.3
31 1-6-8 0.6 3 3 - 0.7
32 1-6-4 1.4 "B 6 0.5
33 | 1-6-1A 3.0 10 8 18 2.1
34 1-6-19 0.9 6 5 11 1.5
35 1-6-17 1.4 10 10 1.3
36 1-6~148 2.5 11 3 14 (2.5)
Total
(Domestic) 57.6 228 87 315 49.6

Note : Daily consumption obtained by meter reading

(Field survey)

{ )t used same figures of measured
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TABLE 4.5.1.6
RANGE OF WATER CONSUMPTION (METERED) AND MAJORITY AVERAGE CONSUMPTION

Calculation of majorilty average

Consumption. Summation Ave,
Range No. of Percen- of Ave, cu.m/ cu.m  l/cap.
(cu.m/mon.} Connect. tage percent, cu.m mon, Total /mon. day
0~ 10 15 16.9 16,9 5 84.5
11 ~ 20 22 24.7 41.6 15 370.5
21 ~ 130 16 18.0 59.6 25 450
31 ~ 40 13 14.6 74,2 35 511
41 - 50 6 6.7 80.9 45 301.5
51 ~ 60 7 7.9 88.8 55 434.5 2,152 24.2 102
6l ~ 70 4 4.5 93.3 65 292.5
71 - 80 3 3.4 96.7 75 255
8L - 90 1 1/1 97.8 85 93.5
91 -~ 100 0 0.0 97.8 95
101 ~ 110 1 1.1 98.9 105 115.5
111 -~ 1 1.1 100.0 120 132 3,040.5 30.4 128
Total 89 100.0
Note Overall average; 128 which corresponds to that eatimated

using data of May (131)
Per capita daily consumption for the unmetered connections was
estimated using estimated served population and number of connections
as follows:

i) Figure corresponding to the flat charge:

15 cu.m/month x 92 connect + 30 day+(1429 - 700)
= 0,063 cu.m/cap.day

ii) The average consumption of majority of metered

connectlions 24.2 cu.m/month x 92 connect.+ 30 + 729

= 0,102 cu.m/cap.day
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Per average per caplta consumption for the unmetered connections
seems to be between 63 to 131 1/cap.day.. Being within the consumption
range, 102 1/cap.day may be used for the purpose of this study.

Daily water consumption for the unmetered concessionaires is
accordingly estimated at 74.2 cu.m/day (24.2 cu.m/month + 30 days x 92

connection),

The water consumption of the domestlc origin is, therefore, 166
cu.m/day as a total of metered (91.8 cu.m/day) and unmetered (74.2
cu.m/d).

d) Unit water consumption and total consumption for commercial
use: Water consumption by the existing metered connections
for the month of May was recorded at 34 cu.m/month., Daily
per comnnection consumption.is calculated at 0.57 cu.m/day.
A figure of 0.5 cu.,m/day was meter-read in onme of the two
connections during the field survey. Inferred consumption
for the unaceounted connections was estimated using charge

composition as follows:

{(R90 ~ B40) + R1,6/cu.,m + 10 cu.m = 41,25 cu.m/month
41.25 + 30 = 1.375 cu.m/day

The figure of 1.375 cu.m/day may be used for the unmetered
connections since it corresponds to the charges paid by them

on a same basls of the wmetered connection,

Water consumption for éommerciai use is 8.0l cu.m/day as

shown below.

metered : 1,13 cu.m/day (2 connections)
unmetered 1.375 cu.m/day x 5 = 6,88 cu.m/day

(5 connections)

Tatal : 8.0l cu,m/day
e) Unit water consumption and total consumption for the insti-

tutional use: The existing two connections; the camp and

- 48 -



elementary school are unmetered. Unit water consumption
based on the charges is samé as that for the commercial
unmetered conneéections., However, i1t was confirmed in the
field that there is no water supply to the elementary school
during daytime. Therefore water consumption for the insti-
tutlional use in the =zone may be accounted to be 1.38

cu.m/day (one governmental office).

(4) Water consumption in the zone (Utilized water in Zone No. 1)

The total water consumption including domestic/commercial and

institutional uses is estimated at 175.39 cu.m/day.

Estimate of the water transmitted/distributed to Zone No. 1 from No. 7

pumping station

Preliminary survey revealed that part of water produced at no. 7
pumping station is distributed to the Zone No. 2 and 1s also provided

to the Camp without charge (unmetered}.

Under these conditions, flow rate measurement was conducted
through the day at the two points as shown in FIGURE 4.5.1.4 (the
point connected to the Zone No. 2 and that before the Camp compound.)

The measurement records are given in TABLE 4.5.1.7.

The water balance between production and distribution/consumption

is given below.

Q=(a; +ay) =q3+q,

where, Q production {(cu.m/day)
'ql : supply to the Camp (cu.m/day)
9 . supply to the No. 2 zone
qy Consumption in the Wo. 1 zone
q, ¢ water not utilized in zone No. 1

{leakage and unknown water)

The results of flow rate measurement are summarized as follows:
Q = 812,8 cu.m/day
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1

114.5
495.0

q, = Q- (q; +q,)
= 203.3 cu.m/day
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94

BALANCE BETWEEN PRODUCTION
AND DISTRIBUTION

Q=(q|+q25+-q3 +a,

LEGEND

@ FLOW RATE MEASURING POINT

N\ TNOT UTILIZED wATER

CAMP
COMPOUND

ELEMENTARY
SCHOOL

ZONE NO. |
CONSUMPTION ! Ug

FIGURE 4.,5,1.4

FLOW RATE MEASURING
POINTS
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"~ TABLE 4.5.1.7

FLOW RATE MEASUREMENT RESULTS

Unit!cu.mhour

Flow rate
C Production Connection Near Distributed
Time (No., 7 P.S.) | (Zone 1 & 2) | Capamp | into Zone Wo. 1 | R. M
0~ 1 32.9 26.5 6.4 0.0
1~ 2 32,9 26.6 6.3 0.0
2 -3 32.9 26.9 6.0 0.0
3- 4 32.9 26.8 6.1 0.0
4 -~ 5 33.0 26.4 6.4 0.2
5~ & 33.9 22,1 4.9 6.9
6 - 17 34,7 17.1 3.4 14.2
7~ 8 34.6 15.6 3.6 15.4
8- 9 34.5 16.0 3.5 15.0
9 - 10 33.9 16.1 3.5 14.3
10 - 11 34.0 16.8 3.6 13.6
i1 - 12 34,3 17.6 3.8 12.9
12 - 13 34.4 17.1 3.8 13.5
13 - 14 34,2 19.0 4.2 11.0
i4 - 15 34.2 20.3 4.8 9.1
15 - 16 34.2 19.6 4.5 10.1
16 - 17 34.4 17.2 3.6 13.6
17 - 18 34.5 18.3 3.6 12,6
18 - 19 34,2 18.8 4.1 11.3
19 - 20 34.1 17,9 . 4.2 12,0
20 - 21 33.9 19.8 4,7 9.4
21 - 22 33.8 21.9 5.7 6.2
22 - 23 33.4 24.6 6.8 2.0
23 - 0 33.0 26.0 7.0 0.0
Hourly Ave.| 33.9 20.6 4.8 8.5
Daily Total|812.8 495.0 114.5 203.3
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Utilized water in the zone and unaccounted-for water

Based on the above water comsumption and production/distributilon
from the water source, water utilized in Zone No. 1 18 calculated at
approximately 857 of distributed amount from No. 7 pumping station
{See FIGURE 4.5.1.5).

This FIGURE is comparatively high attributed seemingly to the low

water pressure and water use through the day,

Utilized water (percentage)
a) Distributed: 203.3, 100%
b)  Consumption: 175.39, 85%
¢) Leakage & Unknown:

27.9, 15%

istributfled Leakage

Production into Zone & unknown
upply = No. L =~ water -
(out of water consumption
Zone No 1)
100% 5% 25%

FIGURE 4,5,1,5 RELATTONSHIP AMONG PRODUCTION, DISTRIBUTION,
LEARAGE & UNKNOWN WATER AND CONSUMPTION
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Of the water distributed into the Zome (203.3 cu.m/day), approxi-
mately 15% (27.9/cu.m/day) is lost to leakage and other reasons.

Accounted—for water was estimated according to the following proce-

dure,

Domestic congumption

a) metered = 91.8 cu.m/day (89 connectilons)

) unmetered
87 connections (P18 - Bl4) ¢+ 0.8 + 10 cu.m
= 15 cu.m/connect.month{(0.5 cu.,m/connect.day)

0.5 x 87 = 43.5 cu.m/day
182 additional faucet B2 + 0.8

= 2.5 cu.,m/faucet . month (0,083 cu.m/faucet.day)
0.083 x 182 = 151 cu.m/day
5 metered (but not functioning)

1.03 cu.m/connect.day (metered average) x 5
= 5.2 cu,mfday
Sub-total 63.8 cu.m/day

(92 connections & 182 additional faucets)

Total 155.6 cu.m/day

(181 connections & 182 additional faucets)

Commercial consumption

a) metered : 1.1 cu.m/day (2 connections)

b) unmetered : (B90 - B40) + Bl.6 cu,m + 10 cu.m
= 41.3 cu.m/connect.month (1.375 cu.m/-
conn.day) 1.375 x 5 = 6,9 cu.m/day

Total : 8 cu.m/day (7 connections)
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Institutional consumption

a) unmetered: 1.4 ecu.m/day (1 connection)
Total accounted-for water 1is accordingly 165 cu.m/day. The

percentage of accounted-for water distributed form the source is

approximately 80, which seems to be above the city's average.
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APPENDIX 6.6.1

EXISTING WELL INVENTORY IN PAMPANGA

PROVINCE

Wall Nao Cepth Tested Spacl fic Trars- Location
JICB Origindl | el Yield Capacity | missivity| Barargay / Mundctpality
{m) {1/min) (lsmin/m) | (mS/day)
CcL-24 244 3,763 10 400 Mard!larg
{L-35 267 2,542 1co 150 Porde
-2 240 4,201 3N 6102 Std.Ana
Li-41 posts) 8,052 412 00 Baciter
E-20 20d 1,654 57 10 St Rosario Mazdlarg
1 PS- 1. 152 1,880 e - Mabini st PFraeles
2 -2 243 &21 42 - Mabinl st Freslss
3 T~ 2 125 ot &z - Mabinl st Preslss
d FS- d bt 24 g i7.% - Kulrat st Rraslas
5 PS- B 1o g5 . E7 - Balagtis  Fngeles
5 F3- 6 120 St 5.4 174 - Pardan Frestes
7 5- 7 214 gt 12.7 60 - San Jodcuin Rrgelss
8 - 8 104 e 12.7 £5 - Fampang, Argeles
g oS- 3 110 181 5.2 12 - St Criste  Frasies
- 10 PI-10 o2 657 12.3 o6 - Mo ther Frgeles
i PS-11 a2 497 18.2 32 - Miraeal Rrasles
14 F3-d 143 602 3.7 183 3 Ele schoo! « Arasles
16 17291 27 ed 1.3 4g - Mining Fraeles
19 17852 e | G 0.6 127 - Pardan Fracles
Zn 17¢543 49 26 1.5 17 - Sapal Ibutad fraslss
ria 428008 14 pd 1.2 12 - Pultn Cacutud Aeeles
24 BuE- B 182 1,970 14.5 141 - Lakardula  Paeles
27 43673 57 227 3.1 72 - Bal thago Paeles
29 BlsS- 4 122 1,722% =6 g2 - Balibago Pesles
&0 BuE- 2 21 1,472 20.4 72 - Josefd Subd Pgeles
31 17984 & 22 2.7 8 - Pampang, Reeles
32 17993 25 22 0.¢ 144 - Porparg, Ageles
24 W 152 -2 8.l 4.8 - Cutout Preles
28 12159 18 a7 1.5 5 - Gilzadarg  Porac
40 AZRTS a2 e 1.1 5 - Serora ‘Porae
d1 12156 19 20 1.6 19 - Macantian  Porac
42 13155 15 140 0.6, 229 - Hicantlan  Perdc
42 1185 12 20 0.9 A - Macantlan  Perde
44 12153 12 49 0.2 164 - Ml bdug Perac
46 19582 43 7B 0.9 B34 - St Gruz Frgeles
48 193532 a4 it 2.7 14 - St Cruz Rrasles
4E patio B 20 K1 1.5 o5 - Puling Mabata Porac
354 425253 4% 32 1.2 22 - Pasbutbulu  Porac
53 4ZERZE 49 sy 3.1 3.4 - Marpot Fresles
54 426029 a0 - 30 2.1 d4 - Hargot Preeles
55 4zZe0zz 82 19 2.0 2.4 - HMargot Aragles
57 224 64 33 1.5 25 - Saparbato  Rresles
ate] BBTZ 80 s 8.4 4.2 - Sapdriito Freeles
61 26241 05 B3 4.6, 118 ° - Glarls A.B. Arasles
62 2077 26 33 0.3 1€65 - Balugd Yil! Preelss
&2 17929 5. 5G 0.8 165 - Matldbands Praesles
RS C-5 208 - - - 161 Calzadarg Perac
R3S BuS- 7 2 1,308 3.5 212 - Dau Fraslos
&7 BlLS- & a2 2,498 15.9 157 - Heragon Vil Braeles
BS EF7A 92 359 8.2 104 120 Expoet Proc Prasles
70 426111 82 (6] 1.3 2t - Bal tbago Frasles
71 12162 21 o1 0.3 126 - Sertrebuldon Porde
7 17040 24 £G 1.5 a7 - Sepungbulacn Porac
T3 14724 21 =B 4.9 5.4 - Puleng Tdntol Perac
Td 18053 37 4% 1.5 e - Flanas Porac
N o587 32 21 1.5 17 - Planas Perac
T 17163 o 25 2.7 7 - Palat Perac
e 121581 an s 0.6 B3 - Mitla Poras
78 d2R01 di A 0.5 2 - Mitla Porac
T 13153 2 56 1.5 37 - Calzaddre  Porac
20 43671 24 33 0.2 41 - Balubad Perac
Rl dzem7 0 35 2.8 15 - Corgatba  Pordc
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APPENDIX 6.7.1 Selection of Water Quality Examinatilon Points

following

Over

Selection of these source were done 1n consideration of the

favors,

The points are located strategilcally i.e. possibly covering the
whole municipality whereby the results would be representative of
the overall condition in the area.

Samples were collected from areas where water quality is reported
to be undesirable.

Accessibllity and easy facilitation for sampling

selection of these points was done comprising of:

Eleven (11) deep wells int he city water supply system (ACWS)
Five (5) deep wells in the private/public system

Five (5) shallow wells

One (1) river

Four (4) water taps on the service pipe for bacteriological

analysis the location of these points is shown in FIGURE 6.7.1.1.
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Philippine Natjonal Standards for Drinking Water

Water Quality: Physical, Chemical and Radiological

Bacteriological Quality Standards

Requirements
Paramster Maximum Permissible
level*
Turbidity $ units
Culor 5 units (s} **
Qdor Unebejctionable
Threshold odor number Note more than 3
Taste Unobjectionable
Total Solids 500 (s)
pH 6.5-85
Phenolic substances 0.001
Radioactive Subs. Gross Alpha 3 pCifl
Gross Beta 30pCifl
Trace Elemenis Arsenic 0.05
Barium 1.0
Cadmium 0.01
Chromium 0.05
Copper 1.0
Cyanide 0.05
Fluoride 0.6
Iron 1.0
Lead 0.05
Manganesn 0.5 ()
Mereury 0.002
Selenium 0.01
Zinc 5.0(s)
Organic Cehmicals : Synthetic
Detergents (MBAS) 0.5
Gil & Grease Nil
Persistent Pestigides  :  Aldrin 0.001
DLT 0.05
Dieldrin 0.001
Chlordanc 0.003
Endrin 0.0002
Heptachlor 0.0001
Lindane 0.004
Toxaphane 0.005
Methoxychlor 0.1
24 —E 0.1
2,4,5—T 0.0!
PCB Nil
Other Chemicals + Calcium 135
Chivride 200 (s)
Magnesium 50 (s)
Nitrate (NO3) 30
Sulfate 200 (s)
Hydrogen sulfide. 0.05 (s)

Minimum Requirements on Bacteriological Quality

a) 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 100mf. The efficacy of the purification process
and 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 should always be sub-
jected to appropriate confirmatory tests.

b) Non-disinfeeted Supplies

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

¢) Individual or Small Community Supplies

Where supply of walters 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
less than 10 per 100me@. Persistent failure to achieve
this, particufarly if E. coli is repeatedly found, should,
as a general yule lead to chlorination or boiling of the
water for domestic consumption.

* All units arc in mg/€ unless, otherwise stated.
¥* (s) — Secondary standards; compliance with the standard
and analysis are not obligatory.
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APPENDIX 7.2.1 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 FEC

Material Labor Direct Indirect Total

Skilled Unskilled

Equdpment 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

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 %

Local Component FFEC

Material Labor Direct Indirect Total

Skilled Unskilled

Equipment 9 - - 42 5 56
Civil Works 21 9 5 - 9 44
Total 30 9 5 42 14 100
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(3) Booster Pump Station

C = (72.16 - 13,68 log Q) x Q

X

(0.42 + 0.1 log Q)

(6/H - 0.25)
H0.305(10g 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 g 6 53 4 100
{(4) Pipeline Cost

Phili

its h

Following pipe materials are presently available in the
ppines:

~ GI (galvanized iron),

~ PE (poly-ethylene),

~ PB (poly-butylene},

~ PVC (poly-vinyl-chloride),

~ SP (steep pipe)},

- CT fcost iron), and

~ AC (ashestos cement).

Among these materials, the use of CI pipe is limited due to
igh cost and AC pipe 1s also rare by safety reason,
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Followings are comparison of unit cost at the 1985 price

level.
(Unit: 8/m)
Diameter GI PE PB 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 44.7 - -
50 87.5 61.4 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 esti-
mates of major transmission and distribution pipes, SP is con-~
sidered for dlameter 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) Unit Cost (B/m)
150 (PVC) 410
200(SP) 520
250( ") 630
300( ™M 760
350( ") 900
400( ™ 970
450( ™) 1,160
500( ") 1,330
600( ™ 1,600
700( ") 1,910

Source : LWUA Design Depart

- 72 -



RREAKDOWN OF COSTS IN %

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

Diameter (mm) Gate Valve (B)

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
BREAKDOWN OF COSTS IN %
Local Component FEC
Material Labor Direct  Indirect Total
Skilled Umskilled
Equipment 9 - - 63 5 77
Civil Works 12 6 - 2 23
Total 21 3 6 63 7 100
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(6)

Internal Network

Population Density Total Length of

Unit Cost (RB/ha)

. Pipeline Diameter Diameter
{Person/ha) (m/ha) (100/150) {75/100)
50 C 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 COSTS IN %
Local Component FFEC
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
(7) In-place of Service Connections
Diameter Without Meter With Meter Meters
{inch) B/unit ®B/unit B/unit
1/2 450 810 400
5/8 -~ 3/4 520 1,280 880
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
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SFRVICE CONNECTION WITHOUT METER
BREAKDOWN OF COSTS IN 7%

Local Component FEC
Material Labor = Direct Indirect Total
Skilled Unskilled
Equipment 4 - - 83 2 89
tivil Works 6 1 3 - 1 11
Total 10 1 3 83 3 100
(8) Fire Hydrant In-place Cost
Type Size (mm) Unit Cost (R)
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

{9) Elevated Tank/Ground Reservoir

1.144V0.749
0.639

Elevated Tank: C 0.615 H

20.05 Vv

0

1

Ground Reservoir: C

where, € = cost (thousand peso)
H = overflow elevaticn above ground level
V = storage volume (cu.m)
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BREAKDOWN OF COSTS IN %

Local Component : : FEC

Labor

Material : Direct  Indirect Total

Skilled Unskilled

b - . 3 2

Equipment 9
Civil Works 53 5 7 - 26 91
Total 57 5 7 3 28 100
(10) Gas Chlorinator In-place Cost
1/
Water Flow Maximum Chlorine Unit cost —
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/ Empty gas cylinders and automatic switchover include
TYPE I-A, I-B
BREAKDOWN OF COSTS IN 7
Local Component FEC
Material Labor Direct Indirect . Total
Skilled TUnskilled
Equipment 15 - - 41 5 61
Civil Works 25 6 3 - 5 39
Total 40 6 3 41 10 100
TYPE IT-A, TI-B
BREAKDOWN OF COSTS IN %
Local Component FEC
Material Labor Direct Indirect Total
fkilled Unskilled
Equipment 21 - - 53 2 76
Civil Works i2 6 2 - 4 24
Total 33 6 ‘ 2 53 6 100
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(11) Admin

istration & 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

ADMINISTRATION BUILDING
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
OPERATTION CENTER
BREAXKDOWN OF COSTS IN 7%
Local Component FEC
Material Labor Direct  Indirect Total
Skilled Unskilled
Equipment L4 - - 30 6 50
Civil Works 26 10 5 - 9 50
Total 40 10 5 30 15 100

(12) Energy Co

C = Np(h)(

where,

st

1

Pu) (Em)

C = cost (thousand peso)

Np = pump power demand (kw)
h = hours of operation

Pu = unit power cost (B/kwH)
Em = motor efflciency (0.85)
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{13) - Chemical Cost

-3

¢ = (Annual Water Demand) . D UCL x 10

where,

1

annual cost for chlorine (®)

chlorine dosage (mg/l)

UCL= unit cest 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 analysis,

0.486 C-0.315 7

Dnin. = 187.7 Q (Ec/0e)0* !

where, _ _
Dmin, = minimum cost diameter
Q = water flow (1l/sec)
C = "C" value (Hazen William Formula)
Ec = energy cost (P/kwh)

Oe = overall efficiency
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APPENDIX 7.2.2 Excerpt from LWUA Methodology Manual
F. COST COMPARISON

General

Anaylsis and evaluation of alternative are based largely on present-worth
cost studies, taking into conslderation the salvage valuse after the design
period. Cost comparisen is based on present worth of net disbursement during
the period of 1980-2010 without any escalatlion 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 applying escalatiom factor to
1980 unit prices. For escalation rates, refer to Chapter VII-C: Escalation
Rates., Moreover, non-economic parameters may zlso 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 deollar. Further, 1t 1s 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 assoclated 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
serles at a given interest.

Personnel and maintenance costs may abruptly increase as additional
facilities are put intc operatien - e.g., the power cost at a pump station

increases in relation to the dailly 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. Tt is
agsumed 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 FACTLITIES

Civil Works Economic Life Equipment Economic Life
Wells 30 years Wells (pumping engine or motors) 15 years
Springs 50 Springs (vales, pipes) 50
Tratsmlssion Mains 50 Transmission (pipes, valves) 50
Storage Facllitles 50 Storage (valves, pipes, level gauge, ete,) 50
Disinfection Facilities 50 Disinfection facilities (chlorinators, mech-
Distribution Maing 50 anical equipment and filter equipment,
Internal Network 50 pipes, valves) 15
Service Connections 50 Distribution mains (pipes, valves) 50
Fire Hydrants 50 Internal networks (pipes, valves) 50
Operational Buildings 50 Service connections {meters, pipes) 50
Operational buildings (workshop, ete.) 15
Fire hydrants 30
Vehicles 7

Ket Present Worth

The net present worth cost of an alternative scheme is the difference between the total
present worth of capltal cost and annual cost minus the present worth of salvage values,

For Construction Cost: C =¢ =~C
n c !
1 -
Ce =Cx " Cc = C x _t x (1 - -ﬂfgirll-)
(1 + 1) 1+ )™

For Annual Cost:

1
Cc = Ac X o
(L + 1)
where,
Cn = net present worth comparable cost
CC = present worth of construction cost
GS = present worth of salvage value (design year)
C = construction cost

SI. = service life
1 = discount rate
nx = number of years between design year and base year
n = number of years between year of construction and base year

A = anmual cost
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APPENDIX 7.3.2 COMPUTER-~AIDED HYDRAULIC ANALYSIS OF DISTRIBUTION
SYSTEM (Angeles City)

o List of Computed Cases

Alternative D-1 (2010)
D-2 (2010)
D-3 ©(2010) Southwest Area
D-3/D-4 (2010) Northeast Area
D-4-A {1995, 2010} Socuthwest Area
D-4-B (1995, 2010) Southwest Area

o Note

This appendix shows the results of Hydraulic Analysis aided by
the computer. The distribution network 1s shown in the figure of
following 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 to the computation results.
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APPENDIX 7.3.3 Cost Estimates of Alterntive Water Supply Systems

(1) Water Sources (Common Facilities)

) Replacement of Pumps at existing wellsg
5 pumps x 320,000 B/pump

i

B 1,600,000

0 Reconstruction of one existing well
940,000 B/well + 640,000 B/pump

# 1,580,000

o Pump installation at test well B 640,000
0 16 new well construction
16 wells x (940,000 B/well + 640,000 B/well)
= 825,280,000
TOTAL 29,100,000

(2) Transmission Line

(Unit : Bx1,000)

Unit Alternative D-1 Alternative D-2 Alternative D-3  Alternative D-4
Pipe Cost

(B) Q'ty Cost Q'ty Cost Q'ty Cost Q'ty Cost

#200 mm 520 5,500 m 2,340 3,500 m 1,820 5,500 m 2,860 4,500 m 2,340
¢250 mm 630 500 m 315 1,000 m 630 500 m 315 1,000 m 630
¢350 mm 900 500 m £50 1,000 m 900 500 m 450 1,000 m 900
¢400 mm 970 1,000 m 970 1,500 m 1,455 500 m 485 500 m 485
¢500 mm 1,330 500 m 665 500 m 665 500 m 665 500 m 665
TOTAL 7,000 m 4,740 7,500 m 5,470 7,500 m 4,775 7,500 m 5,020

{3) Regervoir

Costs were estimated based on the cost functions adopted in the
LWUA Methodology Manual,

Alternative D-1

Ground Reservoir : Q = 3,525 cu.m B 3,705,000
= 9,531 cu.m B 6,996,000
TOTAL 210,701,000
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(4)

LWUA

(5)

Alternative D-2

Ground Reserveir !

Alternative D-3
Elevated Tank
{H=15 m)
Ground Reservolr :

Alternative D=4
Elevated Tank
Ground Reservoir :

Booster Pump Station

Coats were estimated based on the cost

Methodology Manual,

Alternative D-1

Q = 52,448 cu.m/day
H = 50m

Q = 19,347 cu.m/day
H = 40m

Alternative D-2

Q = 75,300 cu.m/day
H = 5(m

Q= 5,711 cu.m/day
H = 20m

Alternative D-3

Q = 50,800 cu.m/day
H = 50m

Q= 22,320 cu.m/day
H = 40m

Alternative D4
Q = 70,214 cu
H = 50m

.m/day

Energy Consumption
Unit Cost :
Alternative D-1

Deep Well Pump :
Booster Pump

x 15

0.3 B/KWH, Operation Period :

fol
I

= 13,056 cu.m

458 cu,m x 2
1,339,000 x 2=
4,026 cu.m
8,175 cu.m

Q

now i

Q
Q
TOTAL

Same as Alt.D-3
Q= 12,201 cu.m
TOTAL

610 1/sec

]

= 230 1/sec

TOTAL

880 1/sec

70 1/sec

TOTAL

390

1/sec

290 1/sec

TOTAL

= 820 1/sec

TOTAL

15

years x 0.3 B/KWH

— 06 -

B 8,554,000

B 2,678,000
B 4,034,000
B 6,342,000
213,054,000

B 2,678,000
B 8,192,000

10,870,000

functions adopted in the

® 8,863,000

B 4,106,000
£12,969,000

B11,814,000

B 1,532,000
B13,346,000

B 8,638,000

B 4,856,000
B13,494,000

211,171,000
211,171,000

years

TOTAL

4,432.7 MWH/year x 15 years x 0.3 B/KWH =
(2,217 MWH/year + 568.6 MWH/year)

B19,947,000

B12,535,000

832,482,000



(6)

Alternative D-2
Deep Well Pump : Same as Alternative D-1

Booster Pump 1 2,904.6 MWH/year x 15 years x 0.3
TOTAL

Alternative D-3

Deep Well Pump : Same as Alternative D-1

Booster Pump + 2,937.7 MWH/year x 15 vears x 0.3
TOTAL

Alternative D-4

Deep Well Pump : Same as Alternative D-1

Booster Pump : 2,892.9 MWH/year x 15 years x 0.3
TOTAL

Labor
Unit Cost : B 2,000/MM

Alternative D-1 and D--2

® 2,000/MM % 2 persons x 15 years

Alternative D-3 and D-4

g 2,000/MM x 3 persons x 15 years

- 97 -

B /KWH

B/KWH

B/KWH

o

hoH

It

]

B19,947,000
213,071,000
233,018,000

219,947,000
B13,220,000
®33,167,000

#19,947,000
#13,018,000
232,965,000

B 720,000

® 1,080,000



APPENDIX 8.2.1.A BREAKDOWN OF COST ESTIMATES

(Unit: thousand Pesos)

Apgeles - Phage 1(Stage 1)Phase I(Stage 2) Phase ) Total [ Phase || Cost
ITEM UNIT COST } NUMBER + €OST | NUMBER ' COST NUMBER ' COST | NUMBER ' COST
I SOURCE FACILITY | ______ | . ___ h— SR WU SV RO SR
(1)DEEP WELL CONSTRUCTION 940000 1! 940 6! 5640 7t G580 10+ 9400
(2)DEEP WELL PUMP w/HOUSE 840000 201280 61 3840 | a8+ 5120 101 6400
Vell Pump 320000 511800 0! 0 5: 1800 01 0
_ Flow Heter D=150 | | 620000 . Tiaml gl 312l ___13% _soal 01 620
SUB-TOTAL i 4251 19852 i 141086 16420
2 TRANSHISSION FACILITIES | ____| I ! LI W O R FU—
Hain Pipes . ! : ! : )
0=200 (Steel Pipe) 520 01 0 1500 ¢ 780 1500 180 3500 1820
D=350 {Stee! Pipe) 200 0! 0 500 ; 450 500 ! 450 500! 450
D=400 (Steel Pipe) 910 01 0 500 ; 485 500! 485 500} 485
D=500 {Steel Piped “1334 g1 0 [ 0 g 0 2800 3724
SUB-TOTAL 0! 0 0' 1715 0 1718 1 68479
3 DISTRIBUTION FACILIFIES | 1 . L e | I U W FI—
(JReservoir . ________ [ ________| -t .4202 S| ST | S O V11 L. 210 |
(25Pumn Fac ity (Faip. ). o] S T O 713 A A I
S, gk T, LSO IR O U S - 1 K e Oy 1. 22281 L2187 |
By rnen Faciifty 2zke/d 981001 71 887 iTTTERI T B ams 1 BT aed
(DElevated Tank | ] 13390001 _____( Q. . LR Ol .0 0 ( ¢! 2,..2678 |
(5)Electric Sub-station [ _______ | _ ] LI 2 W AR A 15131
(6)Distribution pipes ! : !
[)Main Pipes ! ! ; :
D=(50 (PVC Pipe) 410 1440 | 590 300! 123 1740 ! T13 G190 2538
D=200 (Steel Pipe) - 520 2370 1233 1080 ; 562 3450i 1795 2100 1092
0=250 (Steel Pipe} 630 380 ¢ 239 30! 195 690 ! 434 4170 2827
=350 (Steel Pipe) 900} 2800 ¢ 2520 410t 363 | 3210 2889 0! 0
D=100 (Stee!l Pipe} 370 1640 ¢ 1581 0! 0 1640 1 1501 0 0
D=450 {Steel Pipe) 1180 2240 2509 0! 0 22401 2589 0! 0
D=300 (Steel Pipe} 1330 460 ! 612 0! 0 460 ! 612 0! 0
=700 (Steel Pipe) | | 1910 ) 700; 13371 | 0 0l 7001 337! 100} 191
2)Valves ! ! ! i !
D=150 (Gate Vaive} 5300 51 26 £ 5 61 31 2l 11
D=200 {(Gate Vaive) 8700 8! 51 4 27 12 ﬂli T 47
0=250 (Gate Valve) 11200 11 11 ! 11 2 22 14 : 157
D=350 (Butterfly valve} 74400 g 670 1! g 10 744 | 0 0
D=400 (Butterfly Valve) 85200 51 478 0! 0 51 476 | 01 0
D=450 (Butterfly Valve) 125000 7! 882 0! 0 7 882 0! 0
D=500 (Butterfly Valve 171000 1! 171 0 0 L1 171 0! 0
__D=700 (Butterfly Valved _313200) 2l W 0l 0l 21 B260 0i .0
Dinternal Network ! ! ! !
Comwercial 100pop/ha 23100 0! 0 0: 0 0! 0 5 1733
Commercial t5tpop/ha 25700 0! 0 161 1181 46 ¢ 1181 ! 0
Residential 1[00pop/ha 18700 1401 2618 0! 0 140 2618 672 ) 12366
__Residential (S0popsha | _21000) ol ..ol __a03) mwe3l _doal seesl JE—
4)Service Conections ! ! ! !
0=t/2 810 39401 3102 14370 | 11840 18310 ' 14832 | 17340 14207
S L) 7 IO P 12800 00 ___ 261 & 303 ___ a9 L 50 ___! B8 | __= 30 ___: 38 |
5)Rehabilitation ! ! : :
Yater Heter 1/2'° 400 2878 1 1151 0! 0 28780 1181
0ld Laterals ! 857 ! 0 ! 857
Service Connect.wa/Metn 480 1440 1 600 0! 0 1440 ! 690
- Bervice Connect.y/Meten ¢ BEO | __ ¢ 629 1 __580 1 ____ o) .1 LU 6251 __ 8500 de
E3F 0w Hefer D400 | . 713000177 T O N T . (NN
T)Fire Protection ! ! ! !
0=150 L6800 01 0 0 0 01 0 951 1596
0=100 9400 0 0 01 Q Q1 a 430 4042
SUB-TOTAL o I 26533 tROGET ' G130t
Lil)administration Bldg, ! ! ) 1) 1820
2)0peration Center Ll ___ Ll 18801 _ R Ly _ 1590 WL 1090 )
SLIB-TATAL | 1590 | 0! 1) 1540 2 2910
5iland Acauisibion _______ | ______ 1201 2000 __348( 2000 240 | 49001 &38| ¢ 9300 [ __ L116 ]
Egnu;u; _______________ 300000 S . 8001 41 1200 61 1800 ] ¢ 4__1200 |
stored Material & Bouip, | | ______ 1o_.A38 | SN 3 1 VU SRR Y A OO SO 1
SUB-TNTAL ! 1386 ! 1959 I 35 13280
f Replacenent of Equipment ! 0 ! (] ! 0 126093
TOTAL 41314 {40079 | 81423 1 117088
7 Leak Detection 240 4128 ¢ 990 | 0 0 4128 ano ! )
GRAND TOTAL 143334 ' 40073 ' B2413) 1 117088
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(Unit: thousand Pesos)

naeles 028 1989 1994 T 1691
LTEN UNIT COST. WO T COST HO__ 1 COsT NO_ T COST | _ WO~ T COST
F SOURCE FACILITY ____ % _____ i ______ FOR [ I ]
CLYDEEF WELL CONSTRUCTION | 940000 0 li adp ; 0 21 1880
(2)0EEP WELL PUMP w/NOUSE | 840000 0 2t 1280 : 0 21 1240

well Pump 320000 0 ; 0 5! 1600 | Qi 0
__Flov Meter D=150 | ¢ 62000, __ ____! S 0 20 24 81 30 21 __ 124 ]
SUg-T0OTAL . 0 1 h344 1910 13944

2 TRANSHISSION FACILITIES 1. . . 1 __ ! T T ]
Main Pipes ! 0 ! 0 ! 0

02200 (Steel Pipe) 520 0 i 0 ! 0 i 0

D=350 (Steei Pipe) 800 0 ; 0 ; 0 5001 450

D=400 {Steel Pipe) 870 9 i 0 g 0 5001 485

D=500 (Steetl Pipe) 1330 )] ! 0 T 0 ! 0
SUB-TOTAL 0 i 0 ! 0 ! 935

3 DESTRIBUTION FACILITIES | [ _ ' __ ! I [ I -
(DReseryole 41 S W a0 4203 L] R SR
(DPump Factlity CEqep.d | 1 __ | N . 6all L. 830l [ 53 |
________ mdos ___CCavily b b el ]
(3)Chientn Facility 22ke/d __ 98100 SV Y 2:._.1861 V¢ S Asl) ] Ly 98 |
(DE evated Tank _______ f_ 1339000 ¢ ______ § P F N 0 g .1 0 . _..f I 0}
(3)Electric Sub-station |, [ O Vi 27971 ______ A S A ]
(6)0istribution pipes 1988 19891 1990 | [o91y

YHain Pipes : : : ; !

D=150 {PYC Pipe) 410 ; 0 240 | 98 200! 492 300 ¢ 123

D=200 (Steei Pipe) 520 ; 0 14901 775 830! 458 10BO 1 562

0=250 (Steel Pipe) 630 ! 0 380 239 0! 0 310 185

D=350 {Steel Pipe) 800 ! 0 15001 1350 | 1300 ! }170 4101 369

D=400 {Steel Pipe) 970 ! 0 910! 883 7300 708 01 0

D=450 {Steel Pipe) 1160 ! 0 1580 1 1833 6601 766 01 0

0=500 (Steel Pipe) 1330 ' 0 460 612 ; 0 01 0
.. 2700 (Stee| Piped | ___ 0] S wer 33Ty X 01 . ___ HE— Q.
Dvaives ! ! ' !

=130 (Gate Valve) 5300 ; 0 L 5 4! 21 L1 5

D=200 (Gate Valve) 6700 ; 0 5! 34 3 20 41 27

D=250 {(Cate Valve) 11200 ; 0 L L1 0 0 it 1

0=350 (Butterfly VYalve) 74400 ! 04 51 372 i1; 208 1! 7

D=400 (Butterfly Valve) 95200 : 0 31 288 20 100 o 0

D=450 (Butterily valve) 125900 ; 0 5: 830 20 252 0: 0

D=500 (Butterily Valve)] 174000 : 0 1t 1m ; ] 0; i

D=700 (Butterfly Valve) 313200 i 0 2! 626 { 0 0 0
3linternal Neivork ! : ! ! ! |

Commercial 100pop/ha 23100 : 0 ! 0 ! 0 ! 0

Commercial 150pop/ha 25700 : Q ! 0 I 0 i 257

Residential 100pop/ha 18760 ; 0 701 1309 700 1309 : 0
- Residential 150nopsha [ 210001 L. LS N L L S O— 01 .4 L. 1701
4)Service Conections ! ! ! !

D=1/2 810 ! Q| 1970 1596 19701 1506 | 2874 2328
=3 - lo__ 1280 [ 0l _____ W) 31 ] 10 (<1 8. g
S)Rehahilitation ! : ! l

Water Meter 1/2°° 400 28781 1151 0 0 0! i ;

Otd Laterals ! ! 429 ! 1238 !

Service Connect.vo/Hetr 480 480 ! 230 480, 230 480 | 230 !
_.Service Connect.u/Meten 8801 - 2000 1841 - 208 1831  : 08 B3I LI
B)Floy Metee 02400 ] 2450005 ____{ LA LR Lo . 2151 X 01 0 .1 Q. 01!
T)Fire Protection ! i i :

D=130 L6800 : ! ! !

D=100 9400 l } ! !

SUB-TOT AL [ 1565 | e T 0975 © G5

Li)Administration Bidy, i ] | ' ! | !
20neration Center | S Liasaol o S SO SAR—
SUB-TOTAL, — ~ — ~" Ty T o L1 1590 ! 0 ' 0t

9 jLand Aequisition 120! 2900 3181 R ol F 0, _ 2000 __ 240
Vehicle G000 T 800 i T 0l . b ] 0! ] Li_..360]
shored Maberinl & Eqwop. 1 - TTT_TT 00 300 o LU JOT - e 138 ]
SUB-TOTAL TTTTTTYTT g8 1246 16zl | 676

§ Replacement of Equipment ! ! ) | !
TNTAL L2542 | 127454 1137 11404 ¢

T Leak Detection 200 ) 1376 3301 (3/6' 330 {376 _ 330! i 0]
GRAND TNTAL j | 2872 27784 | ¢ 11877 211406
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(Unit: thousand Pesos)

inzelas. 1892 1093 1990 " 1955

1TEM UNTT COST__ N0 1 -COST NO__ !t COST MO 1 COST NO 1 COST
! SOURCE FACILITY | | IN—— . ; el ]
CDUEEP WELL CONSTRUCTION |~ 946000 T RV 177940 T
(2)DEEP WELL PUMP w/HOUSE | 640000 L1 6a0 LI 840 1t 840 11 edd

Welt Pump 320000 0! 0 0 g 0 0 0! 0
.. Flov Meter D=150 62000 Li... B2 Ly 82 L. 83 Ll 62
SUB-TOTAL 11842 3649 311842 311649

2 TRANSHISSIDN FACILITIES B 1 [ e _ b
Main Pipes ! 0 ! 0 J 0
D=200 (Steel Pipe) 520 5000 260 500 { 260 500 260 : 0
=350 (Steel Pipe) 900 S 0 ! 0 0 ! 0
=400 (Steel Pipe) 970 ! 0 b 0 0 : 0

0=500 (Steel Pipe) 1330 ! 0 ' | 0 ! 0

SUB-TOTAL 260 (960 360 ! 0
3 DISTRIBUTION FACILITIES | | . __ ! b ) Jl !
(1DReservoirn T R ! - e H : ]
(2)Pump Facility (Egin.) N FI LS O L N AN O S -
________ sde- __(Clvily 1 —— NS TR PR e _
(3)Chirntn Facillty 22ka/sd__ 981001 "~ - S [ JON 0 .0l 0 ! 0
(DElevated Tank 1330000 a: 0 0 9l . S | ) S doa X Q.
(S)Eleciric Sub-station R T [ oL ! o -
(G)0istribution pipes : 1992, 1993 ; 1994 | 1995 |
1)Main Pipes ] ! ! ]

D=150 (PVC Pipe) 410 ! 0 ) 0 | 0 | 0

D=200 (Steel Pipe) 520 ! 0 ! 0 ! 0 i 0

D=250 (Steel Pipe) 630 | 0 ! 0 ! 0 ! 0

D=350 (Steel Pipe) 900 ! 0 ! o : 0 ! 0

D=400 (Steel Pipe) 970 : 0 ! 0 ! 0 : 0

D=450 (Steel Pipe) 1160 ; 0 : 0 ! 0 | 0

D=500 (Steel Pipe) 1330 ; 0 ! 0 ! 0 : 0
__D=100 (Steel Piped | mio] [ [ R 1 d ol . I 0.
2)Valves ! ! ' i

D=150 (Gate Valve) 5300 ; 0 ! 0 : 0 ! 0

D=206 (Gate Valve) 8700 ; 0 ! 0 ! 0 ! Q

D=250 {Gate Valve) 11200 ; 0 ! 0 ' 0] : 0

D=350 (Butterfly Vaive} 74400 : 0 ! 0 ' 0 | 0

D=400 (Butterfly Vaive) 85200 ) 0 ' 0 ! 0 ‘ ]

D=450 (Butterfly Valve} 123000 : 0 ! 0 : 0 | 9

D=300 (Butterfly Yalve) 174000 ; 0 : 0 ! 0 ! 0

D=700 (Butterfly Valve) 313200 { 0 ! 0 ! 0 | 0
internal Network ! d ! !

Commercial 100pop/ha 23100 : 0 : ] ! 0 ! 0

Commercial 150pop/ha 25700 91 231 9: 23 91 23 91 231

Residential 10pop/ha £8700 1 0 ; 0 ! 0 : 0
.. Residential L5Gpopsha | _: 2L000 ) ___ BL:__ 17010 8l __ 1701, ___. 80,___l680) ___1 B0 1 _.1880
4}Service Conections ! S 1 |

D=1/2 glol 28711 2328 2874 2328{ 2874 2328, 2874} 2328
X2 S N 1280 | ____ Bl 8l . .t 6 ... Bl _f il S — LI 4.
5)Rehabilitation ; ! ¢ ! '

Water Meter 1/2"' 400 : ! : |

01d Laterals : ! ! ]

Service Cannect.wo/Metn 430 ! ! : {
_-Service Connect.w/Meter ___ BRG L. ... F O S AR SN S SN e
BV [ow Heter D400 _____ |7 35000177777 D g N SO S B (NN
T)Fire Prolection ; ! : )

0=150 16800 ; ! ! |

D=100 9400 - ! ! :

SUB-TDTAL , 5021 5021 5000 5000
1D Administration Bhidg. ! i ; J ' i
2)0pevation Ceatee i S 1 _______ b 4 e J
- SUB-TATAL T i 0 i 0! i 0 i 0
5 jand Acquisition [ ____ 20 - [ 0 - O 0} O NS dwmmnd 0,
Vehicle ____ _ ~CTTTTTTTIT 300000 1T 00 L L 3001 . . Lo 300: 0.
Stored Mater(al § Equip. | [ "7 T ! 9l L. 86 fao.93
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