





APPENDIX 3.4.1 DECORP POWER RATES (AS OF FEB. 1986)

Residential
First 100 kwh
Next 100 kwh

Excess kwh

Commercial
Classification
X-1

(Conn. Load: 1-5,000
watts)

X-2

(Conn.load: over 5,000
watts)

Industrial

Demand charge

Plus Energy charge

Streeft light rates

125 watts Mevrcury lamp
250 watts Mercury lamp

400 watts Mercury lamp

? 0.575 per kwh
.585 per kwh
-390 per kwh

First 150 kwh FO.

Next 150 kwh

Next 300 kwh

Excess kwh

First 60U kwh PO
Next 600 kwh

Next 1200 kwh

Excess kwh

¥10.

First 200 hrs.
Next 200 urs.

Excess hrs,

¥24.00 per month
48.00 per month
73.80 per month

575

L5490
60U
610
.575
.390
L6500
.610

per
per
per
per
per
per
per

per

kwh
ket
kwh
kwh
kwh
kwh
kwh

kwh

00 per kwh

.550 per kwh
.530 per kwh
.510 per kwh



APPENDIX 4.2.1 DISCHARGE RATE OF TiE EXISTING PUMP

The discharge rate of the pump was measured by means'bf'potable

flow meter covering fifteen existing pumping stations.

The time period for measurement was arrangeﬁ in aéﬁordante;with
6perati0n scheduie for each pump since most pumps are’being.dperated”
within. the limited hours from the economicai viewpoint with regard to
'the situation of pump operation, measurement was conducted for a: perlOd of
one hour for a majority of the pumps. However, the discharge rate at the
four pumping. stations (No; 2, No. 4, No. 5 and No. 16) were measured through
the day: Two of these pumplng staLlons (No. 2 and No. 4) are belng operated
through the day Other two pumplng sLatlons were’ con51dered for one day
" measurement to analyze the influence by the former two’ pumplng stations,

espec1ally durlng the perlod when the pumps stop operat1ng

Implementation Schédule

The implementation schedule was made ‘in éonsideration of the
available set of potable flow_meter_(B_sets) and associated with other surveys,

TABLE 4.2.,1. 1 shows overall schedule foﬁ;this survey.

TABLE 4.2.1.1 IMPLEMENTATION SCHEDULE

No. of ' Measurement

Date P.S, ___Time ) | .E;ﬁL
June 18 .No. 12 9;30 ' 10;30

15 9140 10:40

11 11:25  12:25

7 11:35 12:35

8 (4:05  15:05

14 C14:i0 0 15:10



bate

June i9.

June 26

27

July 26
27

No.of
_p.5,

i6

10

16

No, 6

Measurement Result

50

Meastirement .
__Time
8145 9145
8:50  9;

10:30 131:30
10:45 11:45

141200 15:20

i@:30 15:30

16:20 17:20
16:00 16:00

22600 22:00

18:00 18:00

19:00 19:00

R.M.

No. 16 PS was repaired after
measurement

‘Measurement results for the four pumping stations are shown

An TABLE 4,2.1.2. Regarding the results of the four pumping stations, the -

fludtuation of hourly discharge rates is less than 5 percent to the average

figure.



TABLE 4.2.1.2 ONE DAY MEASUREMENT RESULT
- AT THE FOUR PUMPING STATIONS .

Pumping ' S T
Station No, 2 ‘No. & < No. 3 No. 16 _ _
Time (cu;m/hr) _(cu,m/hr) :(gu;mfbr) (dq;mfhr)_ " Remarks
0 - 1 63 - 62 0 0
1 - 2 62 62 0 0
2 - 3 64 62 L0 0.
3 - 4 64 63 B ¢ 0
b -5 63 64 U 0
5~ 6 60 64 U 0
6~ .7 59 64 - 20 R ¢
7 - 8 bl : 64 20 38
8- 9 62 64 20 ' 40
9 - 10 6l 64 20 : 41
10 - 11 62 - 62 - - 19 . Y
11 - 12 b2 64 20 a4l
12 —- 13 - - 20 TS B :
13 - 14 - - 29 .40 - No. 2 & No. 4
14 - 15 - ' - _ 19° Co -39  Brownout
15 - 16 - - 19 i39 '
i6 - 17 63 65 19 . .39
17 - 18 61 ' 65 19 39
18 - 19 60 85 19 L39
19 - 20 _ 6l bbb _ 1y 40
20 - 21 -6 b4 19 39
21 - 22 62 62 19 T4l
22 -~ 23 62 61 0 0
23 - 24 . 64 62 0 0.

Hourly Average Rate :
(cu.m/hr) - 02 63 19 RS

Daily Dicharge Rate L
(cu.m/hr) 1,488 £,512 456 960
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APPENDIY 4.2.2 PUMP EFYFICIENCY TEST

The required condition in céndﬁcting pump efficiency testing are
givén below: .

(1) There is an existing functioning gate valve, sounding hole

and pressure gauge located properly at the pump station.
(2)  There.is a proper and convenient place to install the

portable flow meter.

Voltage, electric current and discharge rate measurement should be

made several times depending on the water pressure variation.

Selection of pump station for pump testing

: .'Duringjthe'survey, the existing facilities,of the pump stations
wefe in&éétigated, espeqiallyzthe existence of Eunt;ioning gate valvé, pressure
gaugé énd.s@ﬁﬁding hole, All the pump stations had no pféésufe gauges and
soﬁnding*holes. Out of the fltteen (15) pump stations, No. 10 located along
Arellano St. has a record on pumplng water level. TABLE 4.2.2.1 shows the

collected 1nformat10n

Pump station No. 10 was selected for this test in the light of
the aforementioned requirements. However, a hole was drilled to install
the bréssure gauge, The reliable data about the pumping water level provided-

by the DAWASA engineers was also utilized.

Field measurement

Varlatlons of water pressure and discharge rate were measured
at the different opening ratio of the gate valve. TABLE 4.2.2.2 shows the

test. data obtained al pump station No. 10.
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TABLE 4.2.2.2

TEST DATA ON PUMP STATION No. 10
DAGUPAN CLTY, PANCASINAN

' ; 2 )
T BATTRNL TTOR TV AVE. | T AVE.
STEP [(LPS) {(m) |(w) |(m) (Y’olti) Emﬁzl::} we /| 1 ¥ Joverann®| poued/} e 87
_ HP [KW IHP [EW | EEF(%) (%) (in)
1] 7.72| 6.1(10.7|17.8 | 220 20,3 [1.8(134]6:6{4.9 | 27.3 32.1 | 5.8
2 | 7.70) 6.5010.7|18.2 1 225 20 1841 3706.64.9 ] 27.9 32.8° ] 5.8
31 7.65]6.8{10.7{18.5| 225 20 186(139{6.6(4.9 | 28.2 33.2 | 5.6
4717611 7.7(10.7(19.4 | 225 20 1941 45(6.6[4.9 | 29.4 3.6 | 5.5
51 7.58) 795\10.7|19.7 | 221 20.5 19614607.7]5.0 | 29.3 36.5 | 5.7
61 7.51 8.4[10.7{2001 ] 220.7 | 19.5 {1981 48l6.4(4.8 | 0.9 36.6 | 5.4
7§ 7.50)8.8]10.7)20.51 223 19.0 2071 5006.24.6 | 32.6 8.4 | 5.3
8 }7.4519.2110.7|20.9f 222.7 | 18.5 |2.05{1536.1[4.5 | 33.6 3.5 | 5.2
9 r.37]9.9h0.7{216 ] 222 18.5 (2.09]1.56]6.0{4.5 | 34.8 40.9 5.1
16 | 7.32[.2po.7f2zEe 200 18.0. |2.110.57)5.9|4.4 [ 35.8 42.1 | 5.0
11 ['s.2513.010.7{24.7 | 220 18.0 |20315105.8]6.3 1 35.0 41.2 | 4.9
12| s.68 [13.5(10.7{25.2] 238.5 {18.0 {v.89|rails.glsa.n | 32.6 38.4 | 4.9
1/ Tow = Pd +Ps (PWL) + hf, WHERE hi is ASSUMED 1.0 u
2/ wmp = (Qx TOHY / 76.1 _
3/ e = (VAVE x I AVE x 3 x P.F)/1000 ; ASSUMED P.F. = 0.85
4/ OVERALL EFF = (WHP x 100} / I®P
' OVERALL Eff
. w DVERALL 21F MED MOTOR EEf » 0.85
5/ PudP EFF NOTOR EEE f\ssm HOTOR B !
6/ BUP = WHP / PIMP eff = INP x MOTOR Eff.




APPENDIX 4.2.3 WATER PRESSURE 1IN THE SERVICE AREA

Variations in presgures at strategic points in the distribution

gystem and in the pump sLations were monitored on a 24- hour basis utilizing

automatic pressure recorders and pressure gauges.

The'féllowing appreoach was employed to achieve the pursté of

this pressure survey.

A, Preparatory work

(1) Prellmlnary 5ulvey and discussion w1th the watelworku personnel
to binb01nt the proposed preqsure test p01nts '

(2) Made someAposters/placards informing the publlc regardlng the
on~301ng pressure survey.

(3) Hired some perbonnelfrecorders tor ths survey.

B. Implementation of the Sarvey : .
(L) Brleflng of the hired personnel/recorders regarding this
pressure survey. '
.(2) Brought the ersonnel/recorders to their deslgnated area.

" (3} Field measurement 1tself.

The following were considered in selecting the test points:

a} All. the existing pump statlonq shouid be 1ncluded in thls survey

b) The total number of test p01nts -should be around thlrty (30)

The test point locations are shown in FIGURE 4.2.3.1.  TABLE

4.2.3.1 shows the 24-hour pressure recordings.

~1.0-



TABLE 4.2.3.1

- 24-HOUR PRESSURE RECORDING IN IHE DISTRIBUTION SYSTEM

Pressure

. ; . D Range.,. Consumer Diameter
Nos, ~  Location Recorded (ki/cm™)  Type of Counnection
pullp 1 Galvan St. 6-29-86  0,70-0,99 .~ A.P.R, was installed
Station 2 Infr’on;‘. of City 6-29-86 1,22-1,33 - on the discharge pipe
" Hal :
" 3 -Rizal St. 6-28=86  0,25-0,49 » "
" 4 A,B,F. East 6-29-86 0.92-0,99 - "
" 5 - Burgos St. 6-23-86 0,17-0.,42 - "
v 6 -Perez St. (Mkt.) 6=-30-86 0,07-0,42 - "
" 7. Dag-Malved Rd. 6-27=36  0,25-0,63 - "
" 8  Nable St. 6-28-36 0,32-~0,63 - "
" 9 guanglaan . 6=29-836 0,50-0.92 = "
" 10 .. Arellana 5t. 6.29-86 0,63-1.0° - =~ "
" " 11 Pogo Grande 6=-27-86  0.14-0,35 - ' "
" ©12° Amado St. 6-31~86 0.21-0,53 = = on
" 14 ~ Nable St, - .  6-26-86  0,70-1,02 - "
w . 15 = Dag-Binmaley Rd. 6-27-86 0.42-0.77 - .on
" . 16 = A.B.F, East 6~28-86 1,12-1.48 - S »
Service 1 Back of Roslta .
Area ' Mktg, 7-4-86 0.04-0,35 Public ok
" 2 - Fernandez St. 7-4-86 0 =0,28 Faucet
" 3  Lasip Crande ' :
Elem. Sch. 7-1-86 0 =0,21 Idstitutiomal k"
" 4. Amado St. - - 7~2-86 0 =0.28 Public Fabcet %
" 5  A.B.F. West Ext, 7«2-86 1,06-1.06 " /q"
" 6  Queenan St.  7-4-86" . 0,28-0.69 " K
" 7 Bonifacio St.  6-27-86 0,07-0,32 " K
" 8 MNable St. 6~28-86 0,07-0,63 " 3/6"
E g  -Nable St. - 6-~26~86 0.63-1,06 v 3/4"
" 10  Wable St. . 6~27~86 - 0.46-0,99 " 3/46"
" - 11 .Avellano St 7-03-86-  0.04-0,35 " 3/4"
" . 12 Avellano St. 6-26-86 0,30-1,0 " L
" "13  Along Nat'l, Hi-way 7-03-86  0,07-0.56 " - L
" ‘14  Pperez St, (Mkt.) 7-03-36 - 0.11-0,60 "o A
" 15  Pantal St. _ 6-26-86 0.4 -1,2 Domestic L
* 16  A,B,F. West 6-26-86 0,5 -1.2  Public Faucet %"
" 17  ‘Caranglaan North 6-26-36 0 ~0.7  Domestic L
M 18  Bgy. Lucao- 6~26-86 0 =0,4 Domestic "
" .19  Lucao - '~ 7-31-86 0,18«0,56 Domestic P
" 20 A.B,F, East 6-26=86. 1,5 =2.2  Commercial 374"
" 21 Arellano St. -  6-26-36 0,3 -1,0  Public Faucet %"
" g0 Lasip Grande 7-31=-86 O -0,07 Domestic K
v : 1.0 ~-2.2 Commerical

23 A. B.F. Bast 6-26-86

fll‘
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APPENDIX 6.6.2.1 GEORESISTIVITY SURVEY

A surtace georesistivity Survey was perfofmed at‘thé alluyial
plains encompassing the municipaiities qf Biﬁmqley, Calasiao, Sta.
Barbara, Mangaldan ‘and ‘Dagupan City The iﬁvesfigétion was aimed.to
explore the stratigraphic SEquence of the différent lithological Qnits
in terms of resistivity and thlcknass, to define the extent of sallne
water intrusion into the éhallbw aqulfer and to select the mosL favorable

£

area for groundwater exploitation.
1) Location of Measurements

& total of 37 Vertical Electrical Soundings (VES) including:sbme.'
calibrations were carrled out at Cu]]ao, Malanay, Gueguesangan in Sta.'
Barbara: San Miguel, Ambonao, Calit and Banaoang in Calasiao; Tebeng in

Dagupan City; and Amulid in Mangaldan,
2} Fieldwork

Registivity prospectlng involves the passage of an - electric current
into the ground through a. pair of circuit electrodes (AB) and the measule“
ment of the resulting potentlal drop on the earths surface between a
pair of potential electrodes (MN)}_ The arrangement of measurements
was patterned after the Schlumberger eonfiguration'with a maximuﬁ

currernt elecirode separation of 1,800 m.

The impressed current (I} and the resulting-potential drdp (ﬁ)

were recorded for consecutive MN/2 and AR/2 sepaiaﬁidﬁ. .The rééults

-3~



were then recorded on the data sheet where the apparent resistivity

(Pa) was calculated using the formula below:

PA = (a8/2)% = (om/2)” Y\ . KV
MN T or Pa =

3) Method of Interpretation

The field data gathered were plotted on transparent double log
paper with the measured apparent resistivity representing the ordinate

and half the current electrode separation as abscissa.

The true layer resistivities and thicknesses were obtained
by comparing the field curves with precalculated auxilliary and master

curves.
4) _Equipment
Georesistivity Equipment (GRM 3,000) is powered by dry cells with

a maXimum'output of 270 volts and can read up to 3 amperes. For deeper
Soundingé, it can be powered by a 1300 watt engine generator power
supply which.can hrovide either direct or electrorating circuit,
5)  Results of Georesistivity Survey

The interpreted true resistivity values and the corresponding

depths df‘geologic contact are presented in TABLE 6.6.2.1.1 (1) to (4)

and were based from.field survey graphs.

-33~
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a) ~ Calibration Soundings

For hydrogeological interpretation of electrical soundings, it is

necessary to establish the pertinent resistivity of the different litho-

lopical units at depth by performing resistivity measurements at a

convenient point as close as possible to a well with known - lithology

or to the geologic outcrops.

5ix resistivity measuremeuts were executed néar deepwells‘drilled

at Bonoan Boquig, Lasip'Chiéo Ménguin and Ca]maj. The relation of

r351stiv1ty to the spec1f1c 11thologlca1 unit ls presented in TIGURE

6.6.2. l 1 summarlzed below.

Range of
Resistivity_
_ {ohm-m)

0.5

1000

- 1.5

- 10

3000

Lithological

Composition

Clay, s1lt, sand and . gravel lntruded w1Lh

saline water

Sand and gravel deposlted in. comblnatlon

with high percentag& composition of clay
and silt’

Sllt, sand and gravel satufated with fresh
water ' * : : :

Upper Miocene to Pliocene rock units
(basement: formaLlon)

Isolated sand-dune
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b) Interpretation of Survey Results

The result of the geofesistivity survey can be summarizod'in the
following electrostratigraphic'sectious, isoresistivity maps and

igotransverse resistance map.

Electrastratigraphic Sections

With reference to thé'fesults'of the calibration soun&ings, the
lateral and vertlcal relatlonsh1ps of the alluvial sedlments maybe

‘subdivided into five layers as shown in FIGURES 6.6.2. 1. 2ﬁ'6 6.2.1.13

Layer.l which oxhibits low to relatively high-resistivity values
in the range of 0.6 to 3,000 ohm-m forms: the superflolal layer Tﬁe_
1ayar w1th re51stiv1ty responses not exceeding 10 ohmnm corresponds to
clay and sand-sediments saturated with fresh or brackish water. The
values of 50 ohm-m or more can be correlated to comprise partly cenented
sand and gravel saturated with freshwater{ The coast neéar areas exhlbitug
IESistivity.vaIOes of 1,000 to 3,000 ohm-m corresponds to isolated oana

dune,
Layer 2 comprises the fluvial sediments of clay, siit, sand and

gravel intruded with saline water. The invasion occurs.in the western

belt of the investigation area and its approximate extent is presented

~40-



in FIGURE  6.6.3  of Main Text. This layer is believed not to
exceed 70 m in depth and has resistivity value ranging from 0.5 to

1.5 ohm-m,

Layer 3 exhibits resistivity vélues ranging from 2 to 10 ohm-m
conforming to sand and gravel deposited in combination with high
percentégé gbmpositioh of sﬁlt and clay. This layers abuts on the
basement formation at :a depth of approximately 300 to 350 m below-ground
surface in an area_néfthwesp of Dagupén City. The éxtent of deposition
in the southern portion tends to increase in depth as it underlies

Layer 4 as shown in FIGURE 6.6.2.1.5,

_Layef 4 corrésponds to résistiyity values in the range of 11 to 20
ohﬁ—m. Thg layer is deposited as a 1ens—shaped formation overlying
~ aud'@nderlyingfLayer 3 as shown in most electrostratigraphic sections.
This layer 1is in near contact Layer 2 and overexploitation of ground-
.Qater upstream maf lead.to this association especially in_éones high
pepmeabiiity. 'Moét of the déepwell drilled in the study area witﬁdfaw
water pértly from this.fofmation. Tapping this layer for groundwater
éxtracgioﬁ maybe possible and the aquifer may yield fair hydraulic

characteristics.
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Layer 5 presented resistivity values in the range of 23 to 72
ohm-m and is believed to be the baéemght formation. - It 1s assumed
part of the Upper Mioccene rock éequence comprising mostly of fine to

medium grains of clastic sediments composed of mudstone and sandstone.
The lithological uhits are mainly exposed at the mountain plains north-

east and southeast of Dagdpau City.

The interfinger fronts of Layers 3, 4 and the basement formation

are presented in FIGURE 6.6.3  of the Main Text.

Isoresistivity Maps

The isoresistivity maps presented in FIGURES 6.6;2.1.145'636.2.1.16
for current electrode separations equivélent to 100,200 andl300 m,'fesm
pectively, show uniform trend of resistivity incréasésias it entéfé the.
area immediately southeast oleagupén City; This conforms to:tﬁe=-
sounding poinfs located withiﬁ the hdundariés'of 10 ohm~m=of.more'COﬁt0ur

line.

The resistivity measurements may:indicate fair aquifer potentials
with good water retention capabilities in this area: The electrostrati-
graphic sections revealed that this formation has resistivity values’

in the range of 11 - 20 m with an averape thickness of 250 m.
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Isotransverse Resistance Map

_The'isotransverse resistance map presented in FIGURE 6.6.2.1.17
can be fegardéd'as a hjdrogeoldgical map because the transvefse regis~
tance is controlled by'both”thicknéss and permeability of the aquifer.
Thé areas bqundéd by greéter isotransverse rgsistancé contour line

.shoiuld coincide to an aquifer with greater potential,

The area énclosed by’ﬁ,OOO ohm-m or more contour line is presumed

to comprise permeable layer capable of sustaining med1um—capac1ty with-

drawal through deepwells.

The_resiétivity responsges were translated into its correspondingi
lithological units as interpreted from the calibration soundings shown

in FIGURE 6.6.2.1.1,
o) Findings/Recommendations

'Dagupén'City is situate&.downstream of the hydrogeological system
that éxtends;from tﬁe southern periphery of Lingayen Gulf towards the
ﬁorthwestéﬁﬁ part 6f:Térlac Province. Uncontrolled groundwater with-
~drawal upstream of ﬁhis system‘led'to the intrusjon of saline water
into the shallow aquifer deéper jinland. Hence, it is not advisabie.to

extract water from this aquifer as rate of intrusion is not determined.

The déepef aquifer may offer fair hydraulic parameters enough
to sustain ‘medium- -capacity withdrawal through deepwells. The formation

has.an avérage thickness of 250 m and has been ident1f1ed in an area

southeast of Dagupan City.
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APPENDIR 6.7.1 WATER QUALTTY EXAMINATION

(1) Objective

The objéctiVe of this survey is to evaluate the water quality of the
existing sources. Furthermore, the survey is focused on the clarification_
of geochemical feature in relation to the hydrogeological conditions of

the study area.

The examination result will be reflected in the prospective water.

supply plan.
(2} Implementation period

.1) Prépératory work T July 26-27

2) Field examination 2 July 28

3)  Sampling and 1ab0rat0ry analysis : July 28
(3) General Approach and Methodology

1) Sampling Points

Water samples wvere collected from the selected sampling

points for physical, chemical and bacteriological examination.

Selection of sampling Eoiqg.
The sampling points were selected eonsidéring the following cbnditipns:
~ To cover all existing deep wells.

-~ To evaluate the hydrogeological and:geochemical'feétdrés in the

study area.
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= To determine the bacteriological quality of supplied water.

- The selected sampling point were shown in TabLE 6.7.1.1 and FIGURE 6.7.1.1

TABLE 6.7.1.1 LOCATION OF SAMPLING POINT

- . } :
Item: ! Sample! ' )
?f .1 No. | sampling Point Remarks
Examination i |
T !

:Deep'well, Pump St. No.
: 1

1 1, Bgy 1
2 " NO- 2, ]| l
o 3 .n " No. 3’ 1" ‘
'_§ 4 - m " No. 4, Pantal :
o ! 5 - "  No. 5, Bgy IV i
5 ; 6 " " No. 6, Herrera '
! S% ' I 7 " " No. 7, Malued
! L’,}' : : 8 v " No. 8, Pantal
' o i 9 N " No. 9, Caranglaan -
o . 1o o " " No. 10, Pantal ;
| R S " No. 11, Pogo G. §
i é P12 k _ " No. 12, Tapuac ;
1=} P13 -“ " No. 14, Pantal
e ;14 ", " No. 15, Malued
: -g_ B " © " No. 16, Pob. Oeste
| 2 v 16 . - i, Carael (BWP)
: & 17 {Spring, Bonuan Guesset

\ |
18 jRiver, Mayruso River ' }
19 '|Shallow Well, Bacayao Norte !

)

] :

a3 120 'Service Connection in Lucao ; o ]
i% %0 E R 22 EPUbllﬁ Faucet ..Ln Pantal :
5? S 23 : in Pob. Oeste“ . % i

2} Sampling and Pre-treatment

 Water samples were collected and pretreated in such manner te corres-

pond ré-spect'ive chemical constituents to be analyzed in the laboratory as

follows:
Sample Container / Pretreatment . Items to be analyzed

L ) - 14 24
0 1,000 ml polyethylene bottle Water Temperature, pH EC, TD5, Ca , Mg

+ 2= -
nat, &, soi , CO3", HCO

- +.
4 cl , Te , Mn
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o 500 ml polyethylene bottle | . NH3-N, N03“N,'Fe+
with l'ml_of conce. H2504 to

maintain pH below 1.0

o 100 m} predisinfected polye-~ Coliform Group Bacteria (MPN)

thylene bottle

_ In.addition to the chemical prétreatmént all the collected water
samples 1n the respective’ polyethylene bottles were be kept in the black

polyethylene ‘bags with crushed ice to maintain water temperature below 4°C

durlng the transportation to the laboratory.
'3) Field Examination

_Water'temperature, pH and EC were measured in the field at the time of

water sampling.

Implementation procedure

Since the collected water samples need to be delivered to the laboratory
within 8 hours from fhe_time of'sampling, the water sampling was carried out
in the early morning from 6:30 to 8:00 ou 28 July, 1986. Thus the water -
samples were delivered to the Laboratory in Manila at 1:30 P.M.
(&) Result of water quality examination

The result of field and laboratory analysis is presented in TABLE 6.7.1.2,

The procedure of water quality analysis was based on the Philippine

Standard Method for the Analysis of Air and Water (Volume 2),
(5) Discussion and conclusion
‘The following facts are obtained from the water quality analysis:

"l) 7 ‘samples out of 18 samples which were collected as drinking water

Sourceq ewcludlng river water, are pot satisfied with the National
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Standard for Drinking Water (NSDW).

2) -Among those Samples unsuitable to NSDW, three samples of P 5. No.

r s

12, No. 16 and Deep Well (Crael) are also unsuitable for. color,

.3) The 1est four samples of ‘P§ No,.G, No. 10, No. 14 and Sha]low Well

(Bacayao Norte) are unsuitable for Ca, Ccl and TDS, or Cl and TDS._
4) pH range of the all samples is high. This can be recognized as
the sign of sea water intrusion. ' ' - -

5) Turbldlty of the samples is within the crlterla of dr]nklng water

except for surface water sample.

6) ALl the samples of Fe and Mn contents are’ within the crlterla of

drinking water.

7). Sea water .intrusicn was eXpected for ex1st1ng well Ko .. 6,._- _
No. 10, No. 14 and Shallow Well of Bacayao Norte from Lhe result of electrlc _

conduetivity in the field examination. This matter was proved by the analysis

of TDS, Na and C1~

by
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Philip.pine:Nati'onal St‘andard for Drinking Watet

Water Quality: Physical, Chemical and Radm!oglcal

Bacteriological Quiality Standards

Reguirements
Parameter Maximum Permissible _
teyel” Minimum Reguirements on Bacteriological Quality
Lo 5 units
z:::::dny 5 units (5) **
-Odor Unobejctionable a) Chiormnted or Olhenvlse Dnsmfected Supphes
Theesiold odor nuiter Note more than 3 Efficient treatment culminating.in chlorination or some
Taste Urobjectionable gther form of msmfectlon should yield a watet free or any
: : coliform organism however polluted the ongma] raw water
Totat Solids 500 () ‘may have been. In practice it should not be pcoss:b}e to
pti ' 6.5-8.5 { demonstrate the presence of coliform organisms in any
Phenolic substances 0.001 " .sample of 100m2. The efficacy of the purification process
Radioactive Subs. Gross Alpha 3pCill and method of sampling should be looked into when a
Gross Bera 30pCifi sample of the water entering the distribution . system
: * does not_conform to thls standard. In testing chlorinated
Trace Elemenis Arsenic 005 water, presumptive positive tubes should aJways be sub-
: _ g:‘;‘:"_ﬂ égi _ jECted to appropnaw confirmatory tests.
4 1T !
gg:;:]:um ?gs b) Non-disinfected Supplies .
Cyanide 0.05
Fluoride 0.6 Whete supphes of this sort exist; no water entenng the dis-
Iron 10 tribution systern should be considered satisfactory if it.
Lead 0.05 'yields E coli in 100m&. If E. coli is absent, the presence of |
Manganese 0.5(s) not more than 3 coliform orgarisms per 100m? may be
Mercury ¢002 - tolerated in occasional samples from established nom-
;’i’:‘im"m 2‘81(5) disinfected pipes supplies, provided that they have heen
' regularly and frequently tested and that the catchment area
Organic Cehmicals Synthetic and storage conditions are found -to be satisfactory. If |-
Detergents (MBAS) 0.5 repedted samples show the presénce of coliform organisms,
Oil & Grease Nit steps should then be-taken to discover and, if possible, re:
B move the source -of poliution. If the number of coliform |
Persistent Pesticides Aldrin 0.001 organisms increases to more than 3 per 100m&, the supply
g:ﬁrm gg(sn . should be considered vpsuitable for use wnhout disinfec-
Chlordanc 0.003 tion. -
Endrin 0.0002 : o
Heprachior 0.0001 c) Individual or Sma]t Community Supplies -
Lindane 0.004
Toxaphane 0.005 “Where supply of waters are mdmdual wells, bores and’
Me‘ho"-"‘?m‘“ 0.1 springs everythmg possnblc should be done to prevcnt
2‘44"5‘_5-_1_ gé! pollution of the water. It should bé possible 1o reduce
PCB T Nil the cohfqrm (_:ounl of ‘water from evena shallow_ wel; ta
Other Chemicats Calcium 75 less than 10 per 100m{. Persistent failure to achieve
Chloride 200 (s) this, particuladly if E. coli is repeatedly found, should,
Magnesium 50(s) as a general rule lead to chlorination or boiling of the
Hitrate (NO5) 30 water for domestic consumption,
Sulfate 200 (s)
Hydropen sulfide 0.05 (s}

* Al units are in mg/? unless, otherwise stated.
** () — Sccondary standards; compliance with the slsndard
and analysis are not obligatory.
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APPENDIX 7.1.1 _ Excerpt from LWUA Methbdology Manual

. COST COMPARISON
General

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

_ If the differences between net PW cost of an alternative and that of the
least~cost altermative is within the limit of cost estimating _dccuracy
{10-15Z) further cost comparison shall be wade applying escalation factor to
1980 unit prices.: For escaldtion rates, refer to Chapter VII-C: Escalation
Rates. tHoreover, non-economic parameters may also be influence the selection
of the recommended plan.

Construction Cost

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

Annual Cost

Annual costs are all costs associated with the maintenance, operation,
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 given interest.

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

Salﬁagé Value

~ The salvage values of facilities at the end of the design period 2010 are
important in ¢alculating 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 life (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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SERVICE LIFE CATEGORIES OF FACILIIIES_

TABLE VI-1
Civil Works Economic Life Equipment : i Economic Life
Wells - 30 years Wells (pumping engine or motors) _ 15 years
Springé 50 Springs (vales, ‘pipes) o 50 B
Transmission Mains 50 Transmission (pipes, valves) 50
Storage Facilities ' 50 Storage (valves, pipes, level gauge, etc.) 50
Disinféction Facilities 50 Disinfectfon facilities (chlorinatoers’, mech-
pistribution Mains 50 anical equipment and filter equipment
Internal Network 50 _pipeés, valves) _ : 15
Service Connections 50 Distribution mains (pipes, valves) 50
Fire Hydrants 50 ‘Internal networks (pipes, valves) . 50 .
Operat;onal Buildings S0 Servide connections (meters, pipes) _ B0
Operational bitildings (workshop, etc.) ©15
Fire hydrants 7 : 30
Vehicles : S ' . 7

Net Present Worth

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

For Construction Cost: C =C -C

n ¢ s
‘ 1 o ' © nx -on
C =Cx ———— Cc =0 x ___‘“""-:;:_ x (1 - “"";i:’“”)
n : .
¢ 1+ 1) (1 + 1)

For Anmual Cost:

1 .
CC= ﬂ:x n
1+ 1)
where, .
C = net present worth comparable cost
n : o
C = present worth of construction cost
¢ . _
C = present worth of salvage value (design vear]),
s . .
C = construction cost

SL = service life

i = discount rate
nx = pumber of yeafs between design year and base year

n = number of years between year of construction and base yéarr'

A = annual cost

—~HR-



APPENDTX 7.2.1 ALTERNATIVE STUDY OF WATER INTAKE FACILITY
7.2.1.1, HYdraulie Simulation of Technical Alternatives

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

‘meter of each facility, the followiug hydraulic simulation was carried out.

Radial Well

Q. = x k x (H2 - ﬁz)/In(R/ro)
where, ‘
Q = planned 'yiel_d; 5,400 cu.m/day
k = perme‘ab’li'llity"éOefficient; 5x10"[‘ m/sec
H = aquifer thickness; 15 m ' _
h = effeetive_ aquifer thickness during pumping (m)
R = radius of 'in.fluence'area;'!;{)() m.

r0= radius of radial collector {m)

H -~ h = drawdown (m)

R [ % i |
- ” 1 6 L
T - T

S WL

. “}4 .

PW.L.

X
/|
]

Through the trial 51mu1at1on of the above formula, the design
parameter of rhe radlal well was determlned to be 9 m for the effective
aquifer thickness and 15,5 m for the darlus of radial collector. By these
-parameters, the planned yield is computed to be approximately 6,010

cu.m/day._Thus,_four units of radial well can meet the required water

_ demand.
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Infiltration Gallery

f=kxLx (B -hIxR " x (t + 0.5 x ro)/h0 x‘ .:(2 X hO - t)/h0

where, _
Q = planned yiold 5, 400 2,880 cu. m/day
k = pe1meab111ty coefficient; 5x10° m/sec
L = length of gallely (m) '
H = aqulfer th1ckﬁess' i5m
h =.he1ght of gallery from the bottom of aquifer, 11 m
R = radius of influence area; 400 ™
t = depth of watér in gallery (m)

r = radius of gallery (m)

% e,

- L

m&

o
3 v

£ N j/. H

ho

As well as the radial well, the design.parameter of infiltration
gallery was determined to be 1.5 m for both the depth of water in gallery
and the radius of gallery, and 910 m. for the gallery length By these
parameters, the planned yield 1s computed to  be approxlmately 5,400

cu.m/day.

7.2.1.2.: Cost Estimates
Radial Well

The conqtructlon cost of the rad1a1 well is estlmated to be

approximately B1,240,000 per one unlt, as shown in TABLE 7. 2. 1 ‘1.
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Infiltration Géllery

In order to install the'infiltration gallery in the river bed,
_the volume of excavation and backfiliing with ‘relevant eivil works is
required. ~The following is a rough scketch of the cross-section of river

bed excavation,

The given cross-section has an area of 96 sq.m. When 910 m of
thé-required length of infiltration gallery is taken into account; the
total excavation volume will be about 87,360 cu.m. At B103/cu.m of the
unit  cost for excavation, this work item will require at about ‘B9.0

million.
7.2.1.3  Conclusion

In accordance with the above cost estimates, it 1s clear that the

radial well is quite economical than the infiltration gallery.
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APPENDTX 7.2.2  DATA ON THE UNIT COST FOR ESTIMATION OF PROJECT COST

(1) Deep Well Construction : Peso

'pepth {m)

Casing size (m/m) Cost
200G 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 '
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 o - Cost
Y E © 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 FEC
ﬁaterial - _ 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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(5) Pipeline Cost

Following pilpe materials are presentiy available in the
Philippines: '

- GI (galvanized iron),

- PE (poly-ethylene),

- PB (poly—butylene)}

- PVC (polyﬁvinyl_chloridé),

- SP (steep pipe),
- CI (cost.'ir(m),'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,

 Followings are comparison of unit cost at the'1985 price

Tevel,
: o . . . o (Unit: B/m)
Diameter {mm) GI PE, PB PVC SF
13 _ 20.8 13.8 9,1 . - -
19 : 24,7 19.9 . 13.6 L= -
25 32.3 25.3 £ 22,0 - -
38 59,2 41.5 44,7 R -
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 - Co- = 256.9 - 250.0
200 - - : - 5086.5 290.,0
250 - - - - - 315.0
300 - - - - 425.0
400 - - : - - . 520.0
500 - - ' - - - 700.0

600 . - - : . - - : 890f0-

Based on the above comparison, SP is.adVaﬁtégeous for the
diameter of 200'mm and above than'PVC jThué;'for thé'éoSf esti?
mates of major transmission and- distribution pipes, SP is 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,

7l



(3) - Booster Pump Station

0 = (72'16 - 13.68 log Q) x Q(O.lLZ + 0.1 log Q)

Collection Pipe

(6/0 - 0.2%)
_— HO.BOS(log Q=-0.7)
where, _
C = cost for electric motor drive {thousand peso)
qQ = design capacity (1/sec)
B = total_dynamic head (m)
BREAKDOWN OF COSTS IN %
Locai Compoﬁént ' FEC
Matérial .Labor _Direct Indirect Total
Skilled Unskilled :
 Equipment 1] - - 53 2 66
Civil Works 17 9 6 - 2 34
. Total 28 9 6 53 4 100
(4) Radial Well

Inner Diémeter(m) Inner Depth (m) Length {m/hole) Unit Cost (B)

5

10 7.5 1,240,000
b 16 ' : 12.5 1,76¢,000
BREAKDOWN OF COSTS IN %
Tocal Component = FEC
Material Labor Direct  Indirect Total
Skilled Unskilled
_:Equipment_ o1 - - 18 _1 20
Civil Works - - 25 2 2 - 51 80
Total - 26 2 ) 18 52 100




Diameter (imm)

150 (PVC)

200(S
250¢(
300¢
350(
400(
450(
500(
600¢(
700(

P)

.|'1)
.!I)

11)
ll)

"}'

lt)
lr)

II)

Unit Cost: (®B/m) :

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

Source : LWUA-Design:Dept.

BREAKDOWN OF COSTS IN %

Local Component. ' F E C.
Material ;abpr__ Direct - Indirect : Total
Skilled Unskilled ' o
'Eduipment 23 - - 4 27 . 154
Civil Works 17 . 7 - 18 LT 4G
Total 40 7 4 4 45 . 100
(6) Valve In-place Cost
" Diameter (mm) Gate Valve (B) - .EutterflyIVai;e-(P}'
50 1,700 -
75 2,900 -
100 3,900 -
150 5,300 -
200 6,700 -
250 11,200 o '
- 300 - 34,800
350 - VQ,AOO
500 - 95,200
450 = 125,900
500 - 174,000
600 - 243,600
700 - 313,200
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BREAKDOWN OF COSTS IN %

Local Compénent

: . .FEC
Material Labor . Direct TIndirect  Total
Skilled Unskilled
FEquipment 9 - - 63 5 77
Civil Works - 12 ' 3 B - 2 23
Total 21 3 6 63 7 100
{7 'Injte.rnal Netwo_rk
Population Density Total Length of Unit Cost (B/ha)
o : Pipelipe ' Diameter Diameter
(Person/ha) . {m/ha) .. £100/150) (75/100)
50 - 64 18,300 14,900
60 87 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 o
300 116 32,500 -
'BREAKDOWN OF COSTS IN %
“Tocal Component ¥F EC
Material . Labor Direct Indirect Total
Skillied Unskilled '
“E_quipm“e'nt _ 22 - - 7 27 56
Civil Works 17 7 _ 4 - 16 L4
Total -39 : A 4 7 43 100
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(8) In-place of Service Connections

Diameter . Without Meter With Meter

Meters
{inch) © R/unirv B/unit B/unit
1/2 450 : 810 . 400
5/8 - 3f/4 © 520 _ 1,280 880
SERVICE CONNECTION WITHOUT METER
BREAKDOWN OF COSTS IN %
Local Component : 'lF EC _
Material : Labor . Direct Tndirect - Total
' Skilled TUnskiiled :

-Equipmént 9 - - 60 2.5 71.5
Civil Works 17 3 6 - 2.5 28.5
Total 26 3 6 60 5 100

SERVICE CONNECTION WITHOUT METER
BREAKDOWN OF COSTS'IN %
Local Component L FEC
‘Material : Labor - Direct Indirect Total
8killed Unskilled-
Equipment 4 - - 83 2 ..89'
Civil Works- 6 S | 3 = 1 11
Total o I 3 83 . 3 100
(9) Fire Hydrant Tm-place Cost
Type " 8ize (mm) . Unit Cost "(B)
Commercial 150 . _ 16,800
Residential 100 . - 9,400
BREAKDOWN OF COSTS IN %
Locdal Component — . F E*C-
: o — — o
Material — 2 Pr. Direct ~Indireet = Total
Skilled TUnskilled o o :
Civil Works 10 8 10 - - 9 30
Total 18 8 10 s7. g 100
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(10) Elevated Tank/Ground Reservoir

0.615 ml:144,0.749

Ground Reservoir: € = 20.05 VO'GBQ

Elevated'Ténk: C

where, C = cost {thousand peso)
H = overflow elevation above ground level
V = storage volume (cﬁ.m)
BREAKDOWN OF COSTS IN %
Local Comﬁonent FEC
Material Labor Direct  Indirect Total
Skilled Unskilled
Equipment 4 - - 3 2 9
Civil-WorkS 53 5 7 - 26 _ 91
Total 57 5 _ 7 3 28 100
(il) Gas Chlorinator In-place Cost
Water'Fiow Maximum Chlorine Unit cost i
Type “Cotdition  Feed (kg/day) (®).
I-A constant 22 - 98,100
" I-B constant .45 ' 119,100
II-A Variable 22 147,700
I1-B - Variable - 45 169,300

1/ Empty gaé cylinders and automatic switchover include

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

Local Component FEC
Material - Labor Direct Indirect Total
Skilled Unskilled :
" Equipment 15 . - 41 5 61
: Civil_Works 75 b 3 - 5 | 39
Total 40 6 3 41 10 100

w] 0=



TYPE II-A, II-B
BREARDOWN OF COSTS IN Z

" Local Component FEC
Material Labor  Direct  Indirect . Total
Skilled Unskilled | - |
Equipment = 21 - - 53 2 76
Civil Works 12 6 2 . - 4 24
Potal 33 6 2 53 6 100
(12) Administration & Operation Building
Future Service ' Administration Bldg. Operation Center
Population (Thousand Pesgo) (Thousand Peso)
30,000 7,000 810
40,000 . 1,110 890
50,000 1,220 9490
60,000 1,320 15090
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 _Labgr . ——— Ditect . Indirect Total
Skilled  Unskilled : '
Eqﬁipment - 20 - - - 16 36
Civil Works’ 42 7 5 - 10 b4
Total 62 7. 5 - 26 100
OPERATION CENTER
PREAKDOWN OF COSTS IN %
Local Component' : . . " EC
s ' ‘L o ) o
- Material .ab017_. - Direct  Indirect Total
Skilled . Unskilled S . o
Equipment 14. - : . 30 5 @6: : :50 
Civil Works 26 10 5 S - g- " 50
Total 40 10 5 30 15 100
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(13) Energy Cost

C=NpxhxPux (Em)m1

Np = Q x g x H x (Eff, x 1,000)»1

where,

' = cost (thousand peso)

pump power demand (kw)

hours of operation

unit power cost (B/kwh)

motor efficiency (0.85)

water pumped (kp/sec)

gravity constant (9.8im/sq.sec)
= manometric head (m) '

= pump efficiency (average = 0.70)

-
it

-

it

=

H

T oe O Y S =0
i

=
h
1

(14) Chemical Cost

C = (Annual Water Demand) . D . U_ x 10“3
where, ‘ ' - CL
- € = annual cost for chlerine (¥)
‘D = chlorine dosage (mg/l)

_ UCL= unit cost of chlorine gas (P/kg)

(15) Minimum Cost Diameter

Followlng cost function is applied te determine the most
economical diameter of pipelines that are not simulated by the

network analysis,

Dmin. = 187.7 Q 7

0.486 CﬂO.BIS (Ec/Oe)O'l
- where,
Dmin. = minimum cost diameter
Q = water flow (1/sec)
G = "C" value (Hazen William Formula)
Ec = energy cost (B/kwh)
Qe = overall efficiency
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APPENDIX 7.3.1 COMPUTER-ATDED HYDRAULIC ANALYSIS OF DISTRIBUTION

SYSTEM (Dagupan city)

o. List of Computed Cases

Alternative - D-A (1995, 2010)

D-4 (Fire at LUCA0/2010)
n-B (1995, 9010)
o Note

This apﬁéndix shows 'the résulté of Hydraulié Anélysis_aided by
the computer, The_.distribution."ﬁetwork. is sho&n ~in 'the figure of
following page. - The nddés, however, w1th no flow and 20.00 m in
Dynamic Head was treated as a dummy ﬁode, Those nodes can be ignored

and have no relation to the computation results.
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APPENDIX  8.2.1.A:

BREAKDOWN OF COST ESTIMATES .

{(Unit: thousand Pesos)

{__ bagupah USIT COST Pirase Staze | )Phac PPV ;

IR s R T hmer e L Caal
! [%??B:%E'F*:A"E‘P”E‘PL ______________ E R . SUMRER © CoST :.\L,.mu\: ST :
. F VELL CONSTRUCTION 17~ 6406007 "% TR T R e T T S S

(2)DEEP VELL PUME w/HOUSE | 450000 3: ;lég I g0 IS G 07 0
" Fiow Meter D=100 . “2A000 85 200 7t poe 131 6750 0 0
(3)BEEP VELL PUMP REPAIR | 252000 101 2520 ol 151 315 0, 0
Flow Meter - D=100 25000 107 250 0! 0 1oy a0 01 0
(4IRADIAL VELL 17800600 0t 0 o 0 10y 250 0: 0
"VELL PUNP 403000 0l 0 ol o o g sy Toa0
| RADIAL VELL pure nouse | gisoo) 0l .0 ol ol i 4 10 oat
CSUB-TOTAL . - O ST 1 T A TR T T T T R o A ToeiEhey
3 TRANSHISSTOR FACTLITIES . S N N A 320
. 3 (] =600{SteeclY | {600t g TR T T Ty e e e s s b YRR
Eé%f;}iz::;l;:;z D=600{Steel ) l§00_ 0 Iﬁ 0 0 E 0{ 0 0§ 26000 41600
B5150 (PYC Pige) 110 51001 22 50 5 | :
D=200 (Steel Pipe) 520 | 1500 280 oo ‘533 2550 1320 ; :
gfzso (Stee! Pipe) 630°| 1000} 630 1050! o62| 2050 | {355 E 3
300 (Steel Pipe) 7600 7504 - 570l 550% 418 13001 98s| 2400 {82
01 1 £ 0
]
:
i 1 1 13
1)Main Pipes : ' ; !
0=150" (PYC Pipe) 410 01 | ‘ ;
0=200 (Sieel Pipe) 520 01 g 1?38! 922 1733? '922 %ggi l;gg
- D=250 (Sieel Pipe) 630 01 0 5501 347! 5501 347 61301 3875
- 0300, (Steel Pipe) 760 4401 334 | ‘32101 2440 38501 2774 0} 0
D=350 (Steel Pipe) 900 | 4401 396 400 380 8401 758 0! 0
T D=400 (Steel Pipe) 970 300 1 29i 0 0 3001 291 0 0
D=450 (Steel Pipe) i160| ‘2101 278 0 0f 2401 278 9 o
D=500 (Steel Pipe) 1330 2001 . 383 01 0 2901 388 0t 0
=600 -(Steel Pipe) 1500] 13601 2178 ol o| 1380: 2178 01 0
D=700 (Steel Pipe) ‘1910 3505 669 01 0| 330: 668 0l 0
RIVER CROSSING CD=1.5m 1658 1201 198 0t 0 1205 199 30000 497
CD=450 Materials 626 1200 5 o 0 1200 75 i 0
b2l daterials L stel L 0i ol 0l 00 0i .0l _ 3001 102
£ 1 1 ] ]
D=150 (Gate Valve) 5300 0! 0 - g1 i
0=200 {Gate Valve) 8700 0! 0 g¢ gg 6! ig !gi ;g
‘D=250 (Gate Valve) 11200 01 0 21 2 21 22 221 248
_ D=300 (Butterfly Valve 38800 20T 101 318 121 g 0! 0
© D=350 (Butterfly Valve 74400 2% 149 R 1 31 223 0} 0
D=100 (Butterfly Valve 85200 t: 95 01 0 185 0 0
D=450 (Butierfiy Valve) 125800 1 126 0l 0 1126 0i 0
.. D=500 (Butterfly Valve) 174000 11 114 01 0 10 174 01 0
- D=600 (Butterfly Valve) 243600 51 1218 0 0 51 1218 01 9
__D=700 (Butterfly Valve) _ 313200 1i___313 0 0 L1312 Qi 0
3yinternal Nefwork | [ 7T VT TR YT T VT 081 |
UPTO 1990 {5049 ; 0 | 5049 |
__wpTOtes L i o | geg |___B9B |
4j%ervice Conections | T YT TR [ e
=172 - 8101 22791 18461 311 soss{ 6090! 4932] 89801 T2l
R L N N 1280 171 221 T i 241 3 L — if ! 20
53Rehabilitation | T T I A T [
" Mater Meter 17277 400 | 13921 557 0l 0| 13921 557 :
Vater Meter 3/4°’ 880 161 14 01 0 161 14 i
0ld Laterals : 1osn 01 0 01 571 ;
Service Connect.wo/tetir 480 7241 318 0! ¢ 7241 348 !
. Service Connect.w/Meted 8801 ldoyi 12331 0. f Qi _1M0L: i3 1._ . S
G)Flow Heter : ; i i
____ =600 .l ows00e| o ei ol i ol _oi -l L1 218
T)Firé pProfeciion - i ! ; S
D150 18800 o1 9 01 0 01 0 827 M
D=100 9400 0 .. 0 01 0 01 0 28 1 2841
SUB-TQTAL 735301 0+ 3382 0135683 34939
5t yAdministration Bidg v ' : 1, 1810
H e 13800 04, 1 0
& i ) 71380 TN
8 : L 0] _2200: 1321 22000 1320
' PR 1 N S 31900 31777800,
; Y gm0l Lo 398
- SUB-TOTAL ] Y ) [T v 1782 v 3118
7 Replacenent of: Equipment ! 0 [ : 0 14562
TOTAL : 1 48100 121569 159969 1 120400
B lLeakage lielection 5401 42501 1040 g 01 42501 1020 ! 0
GRARD TOTAL . ] v 40420 1 21569 V70949 ' 120400
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(Unit: thousand Pesos)

Bazigan UNIT £0S0__1988 I
I E] I NG 1 tDST i ;3394 05T : 1950.. ez L1931
U SUGRCE FACILATY .. I ] | 1 10 : - COS'- A0 Lo31
CTY0EEF VELL CONSTRUCTIUN | 640600 1 ] a7 T IR e
¢2)DEEP WELL PUMP w/HOUSE { 45000 H 0 25 ?333 : : ?338 2
Flov Meter D=100 25000 ' 0 1 100 at 100 %
(5IDEEP VELL PUMP REPAIR | 252000 ; 0 10! 2520 N 2 5
Flou Neter D=0 25000 | ! 0 101 250 ! 6 | 5
(4)RADLAL WELL 1760000 | i 0 t 0 N v 6
VELL PUNP . sosonol i i 0 { 0 | .
__RADLAL WELL PUNP HOUSE : 633000 ; 0 f 0 ! 0 | 0
SiE-vOTAL YT T BT TR 1T T 3
7 TRANSHSSLON FACILISIES 1~ P 7 | i ' i 2230
C{idain Pipe D=s00(5teel) fgao | T 07T FR o i i) Y
(2)Hain Pipe i : i 0 - 0 ook
D=150 (PVC Pipe’ | b0 1 g
iog fotser. bioe) 520 o) aer ue) ol o) sel A
0=750 (Steed fipe) 630 i of looo: 830 6 g gi ;
0=300 (Steed Pine) 760 | | of 7501 570 0! of 5501 "
s'tIa‘l-)‘T" {J)_g_?ﬂ (Steel Pigey 1 ¢ LR — L— g_ E_Hz_s_ﬂ_u_ i o29s0l as0ai._assel 700 : 630
A [ 1)
3 Siov Sand Filtration Plant | ] ' SMS: I A LER : 1479
1 1 B : l
] i ]
] 1 o ) i
E ! - ! 800
: i : '
| [ T T
(S30istribution b - 5T g I B
bistributy n pipes . 1933-; -1.989E 1990 EE TR
D=150 {PVC Pipe) 110 ; B . i 0 E 0 : E o
0=200 (Stee! Pige) 520 H i o a5y 93
0=250 (Steel Pipe) §30 | ‘ g E g ; S| i 3
9=300 (Steel Pine) 760 | : 0 ' 0 ; i RS I
5350 (Steel Pipe) 500 : 0 ! FA IR I sai0; 23l
9=100 (Steel Pipe) 970 : 0 : 0 §3°‘ 33 100, 360
=450 (Sleel Pige) 1189 ! i 0 i 0 243: b : g
0=500 (Sleet Pige) 1330 i 0 i 0 290 218 : g
0=40G (Sleel Piped 1600 ! H i 1360t 2176 % . i 3_86. : )
0=700 (Sicel Pige) 1510 ° : o 450 - 563 ] H 9 i 0
RIVER CROSSING €D=1.3= 1 1633 ¢ i 0 i 01 120 | J : 0
=250 Jater:als §26 1 H ¢ H 0 20 199 | ; 0
__0=250 Yatertals . 740 i 0 : | 20 o : g
SValees T TTTTTRTTTTTTTETT : -1 : : S L Ot ¢
02150 (Cate Valve) 5300 ; : | ] ’
B=200 (Gate Yaive) G760 ‘ 3 E 8 : > el 3
D=250 {Gate Vaive) 11200 i 0 : 0 | 0 8 ed
0=200 (Butterfly Yalve) 348600 ¢ ¢ ; 0 : : 2 22
0250 {Butlerfly Yalved 74400 i 0 R 2 n o, 318
(=400 (Butterfly Valved 95200 ! a i 0 2 e b o
0=450 (Butterfty Valvel® 125900 ! 0 i 0 Bt - ! 0
0=300 (Butierfly Yalved 173000 i 0 : 0 1r 128 P8
0=500 (Butierfty Yalved 213600 | o 51 1218 o : g
D=700 (Butterfly ValveX 31320¢ i 0 L F 313 : : i ’
Iyinternal Network b ¥ - : ' g . 0
UPTO 1990 ! ] ¥ ' P
Ui e _ ! i 2525 L2521 ;
{¥Sarvice Conactions | | VT "'"‘:""‘ - : - -k
p=1/2 ' ' : o
e !gég . i e nag 9231 1140: 923 7831 818
3¥Renancii taun-n"h_‘“"T"“ﬁ”’i"""_T""""‘i"'""‘ﬁ """ "0'1’ ““““““ N L!—II ------- - 15
Vatar Yeter /270 ' 100 309 | 57 H : ;
Gater deter 3/4°" B0 18 e . 0! 0. 0! :
0id Laterais H H g ¢ 0 :
Service Connect.vo/Meln 480 VIV 116 21! 288 : 285 i
__Service Connec! Metan 880 1 167 - 31l T oS LR 18 :
83 low Yeter __—___--__—_i'_-_-___f'—_-'_"T“"""'_'I“"""4'"6""{*""“4“1“1 ““““ H 6‘1;‘—--'{1‘[ --------- .
L | 215 : ! ' ]
e prafe‘c'f:;,r"‘""l"-]"'ﬂ-ﬁ'"- -------- i Mt S 0! SN - K
0=150 ' : ; T
B ol | = | ]
SUR-TOTAL 7 : ST ' S 1'
SilJ.\nlmlrnxlrumn Bidn 7 ; 1094 1 #3153 L G L _chlBg !
2)oeration Center f | | | : i ; : f ’
SUg. ity TTTrommom T L P G } Ll A tomranit : '
i 6 Land icawisttron : i 5 l - Lo 13402 . 0: T T g’
50 200! 1321 ) 0t 1 0. ) o
} S [ Y
SUB-TOTAL bomemees 1 el L8 : :
7 Reptaconent of Fuiiomeat ! : ‘ 452! [REE 1 149 1 i LY
TATAL ' : . |553: R M— .- L
8 Leakaye Oetection 33022 : . 13H2H ! " 103151
GRAND TRTAL 42 i M0 3:“ —— KLU [T R 2 — g ;
THUL 19363 1 T Al 1 03151
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Dagupan

(Unit: thousand Pesos)

- UNMIT COST | 1957 07 . \OE
) [Ten. - T i NSO T TR
[ SOLRCE FACTY : : ) LS T i AT
HOODEER VELL CONSTRUCT 1o 0000 T T T T T g [ e e e e
(2)DEEP VELL PUNP w/HOUSE| 450000 { ! ‘jgg i ! ggg g: 1280 1: 840
* Flow eter =100 25000 | i a3 { ) S b5
(3)DEEEF VELL PUSMP REPAIR | 252000 : D L R b,

Flou Heter b=100 25000 i 0 . a ' 9 : ’
(AYRADIAL VELL 1760000 i 0 : 0 i 3 : .

YELL PuMp - 403000 | | 0 | 0 | 0 | 5
S RARMAL WELL PUMP HOUS| £31000 ! ' 0 : 0 i 9 ; ’

ke e e W e e i e L S G U RV, . U 0
SUR-TATAL l i S P TIET TR T T 3

2 TRAXSMUSSTON FACILITIES 1° i ; I - T ——
(1)Hain Pipe D=(00(Steei) Y600 : il e A el T — S il
(2)Hain Pipe ‘ E -0 | 0 : 0 : a

D=150 (PVC Pipe) 410 || 1t00: 451 100 163 900! 363 W0 164

p=200.(5leel. Pige) 520 0t 0 9 0 4500 231, 600 312

93250 (S?.Et.‘l “Pipe) &30 0 . Q ! 530 . 117 500 H 315 { J -

S~ . : . i Y Q

$=300. {Stee! Ppe) 760 ¢ 0 0° 0 0; 0 6" 0
. D=350 (Steel Pipe) P 1 . 5 0! 0! 0 0! ? g
SUR-TOTAL -~ "7~ T R R

3 Slow Sand Filtralton Plant i t 1 1
T DISTRTBUTINR FACILITIES 1 . 1 i :
H t

1)Matn Prpes l: i i i

=150 (PYC Pipe) 410 I & ; 0 i 0 ; 8

D=200 (Sieel Pipe) 520 ' 0. ; 0 ; 0! ; 0

D=250 (Steel Pipe) 630 : 0 : 0 : 0! : ¢

02300 (Steel Pipe) 760 ; 0, ; 0 : 0! E 0

0=330 (Steel Pipe) 200 ! ¢ ' 0 ' 0} ' ¢

=400 (Slee! Prpe) 970 ; G : ) i 0 E o

0=450 (Steel Pige) 1160 : 9 ; g , 8 - 0

=500 (Stee! Pipe) 1330 v 0! : ¢ : 9 : 0

D=600 (Steel Pipe) 1600 : 0, : G| . ] L Q

D=700 (Steel Pipe) 1310 ! 0 : 0] : 0 : 0

RIVER CROSSIKG CD=1.5z 1658 : 0} : o ! 0 : o

‘0=450 HMaterials ’ 626 ! 9 ! 04 ! 0 i Q
. 0=230 Materwals ..l SE1CH SOOI LSS URSUNEE SR U AU
2)Valves i ! ' 1 :

0=150-'(Gate Valve) 5300 : ¢} ' o ! 0 : ¢

0=200 (Gate Valve) 8700 : L ! 2 ! a : )

0=250 (Gite Vaive) 11200 ' al ' 0 | 0 ' 0

0=300 (Butterfly Valve 34800 ' 9, : 0 : ] ; Q

D=330 {Butterfiy Yalve) 74400 { Q : 0 ! 0 ! ¢

=400 (Butterfly ¥alve) - 55200 1 0 ! ¢ ! ] : 0

02450 (Butterfiy Valve§ 125300 : 0 : 0 ; ¢ : 0

0=300 (Buiterfiy Valve 174000 i 0 ! 9 ! 0 ! ¢

- 02600 (Butterfly Valve) 243600 ! 0 : 2 ' 0 : 0
_.D=700 (Butterfly Valve) 313200 | : 0 ' 0 ' 9 ' 0
I)internal Network ‘ , : ; ;

UPTO 1990 : : : ;
_UPTA 1995 (S PVSUUD U £ 5SSO AP 1. - SPRUUOUND U I ! 15 SO i 414
iiService Conections F ] . | . '

p=1/2 210 752 617 763 517 782 617 762 817

_b=1/4 12801 ___ L £ S I b ' ______ = £ S L N
5)Renahiliiation ) . | \

Vater Meter 172" 100 . . :

Vater Yeter 3/1°° 880 o 3 : '
© 01d Latérals . : ' ;

Service Connect.vo/tetn 480 N ; | : '
__Service Connecl.w/fetes @ % 880 e b
G)Flov Meter | : . i
L O 250000l 0l L] 0 e 1 0
T)Fire Protection o . i l !

p=1350- 16800 ; ‘. i : .

D=100 . 9400 . - -

“SGB- TNTAL : i i H00_ 0 i 17
St INdinisiration BIGx - ; i . f .
Ryooeration Genter b | s SO U
SUB- 1AL, ; 0 D 2
6 iLand Acowrsition :
[‘Sf_e_"_'_c_i_e__-_-___' ________ % :
tored Matertal & Equip. 2f | e
SUE-TOTAL ey [ R 2 L =
7 Renlacémeni of Eouspment | I : 0 A - -
TOTAL " ; 7194 2§53 | 241
¥ Leahaze Nerection ! 240 0 - ...,,,” ]
GRAND TOTAL | i 2311 Ta i 2114
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APPENDIX 8.2.1.B

PROJECT COST WITH FOREIGN AND LOCAL CURRENGY

BREAKDOWN (1986 Price Level, Dagupan City)

-9

SUMMARY
Phase I, Stage 1 N _ o
(Unit: thousand -B)
Local F.E.C  Total
Direct Comstruction Cost 21;868_ 26,532 48, 400
Physical Cont. (8% of D.C.C.) 1,749 2,123 . = 3,872
Sub Tota] 23,617 28,655 : 52,272'_
Leakage Detectlon 1,020 - '1,020:
Detailed Design (10% of S.T. . - SRR :
in Stage 1 & Stage 2) 3,778 3,779 7,557
Construction Supervision ' : _
: {4% of S.T.) 1,045 1,046 2,091
Total : 29,460 33,480 62,940
Phase I, Stage 2
. (Unit' thousand B)
Local FLELC Total'
Direct Construction Cost 9,604 11,965 o 21;569
Physical Cont. (8% of D,C.C. ) 769 957 - ‘1,726
Sub Total 10,373 12,922 23,295
Construction Supervision : _ L . ; __'
' (4% of §.T.) 609 223 932
Tgtal ' 10,982 13,145 o 24,227
Phase II :
(Init: thousand ?)
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
Detailed Design (10% of S.T.) 6,501 6,502 13,003
Construction Supervision = y o f
(4% of $:T.) 5,201 - 5,201
Total 69,086

79,150 148,236



‘The following tables show the breakdown of the project cost in
each design year, The unit of all figures is thousand pesos. Project cost
is further broken down into the Foreign Exchange Compornent and the Local

'Currenhy Compornent. ~Abbreviations in the tables are as follows:

CCOST e Cbﬁstructioh Cost
C.FEC --— Cost for Civil Work in .the Foreign Exchange Compornent
C,DOM ——- Cost for Civil Work in the Local Currency Compornent'
' C.D,UﬁSKL ~-- Cost for Unskilled Laborer of Civil Works in the Local
| ' Currency Compornent, ' o
E.FEC — Cost for Equipments in the Foreign Ekchange Compornent
'E.DOM —— Cost for Equipménts in the Local Currency Compofnent

COST = C.FEC + C.DOM + E.FEC + E.DOM
The ekéhangé rates used in the cost estimates are as follows:

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

(cost; thousand peso)

Stage 1 Stage 2 " Phase 1T
Ttem . Cost ' Cost . Cost
Operation & Maintenance Cost

Salary 1,730 p/M.M 1,080 1,495 1,806
Fower 0.50 B/kuH 484 746 1597
Chemical 27 Rlkg .90 122 o
Miscellaneous . 690 1,051 1,902
Maintenance . 511 8060 ) 1,482
Total : 2,855 ° A ST 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 Goverage Ratio to
Respondents Household Total Household
4,050 11,616 - 35%

‘The resulfs of the market survey are obtained as shown in TABLE

9-3'1-11

From the  market survey, the income distribution of the

respondents are shown as follows:

Income Btacketl/ Ave.Pesos  Number
B900 and below 650 1,027
B901 to B1500 - 1,224 1,227
21,501 to B2,500 2,121 674
B2,501 to P4,500 3,501 458
4,501 and above 8,406 314

1/ Residential, excluding no-income and no-answer

~99-~



TABLE 9.3.1.1 MARKET SURVEY SUMMARY

Total Number of Respondents: 4050
1. Distribution According to Building Type

_ : No. %
&, Residential . :og3727 . 92,02
b. Commercial .= - T 269 6.64
¢, Industrial : : 64 1.33
2, Distribition According to Source of Water _
a. Connected to System : 1310 32:35
b. Neighbor's Connection o BGY 14.00
c. Public Faucet Y 1467 o 36.22
d. Privaie System _ t 665 16.42
e. Water Vendov : 26 0.64
f. Others . 15 0,37_
3. Average Personé ?er Household '
‘a. Residential / Number of Sample . @ 6.69 / 3711
b. Commercial . / Number of Sampie ' §6.78 i 267
¢. Industrial / Number of Sample : 8.76 / 54
4, Willingness To Connect (X%)
Residential Commercial Industrial  Total
a. Yes © o 31.26 21.56 20.37 3047
b. Ne © 36.84 29.00 44.44 36. 42
¢. Undecided H 0.78 0.74 .00 o 0.77
d. ¥/ Own Conm.: 31.12 48,70 35.19° 32.356

5. Average Monthly.ﬁater Needs

Type / Number of Sample ! Residehtial Commercial Industrial

a. Kerosene Can / 1006. :  10.23: P 5.50
b. Drum /1705 2,33 '3.98 5.02
" ¢. Gallon / 194 62.65 10.71 10,00
d. Others- /1122 55.52 60,20 118.19

6. Ave. Monthiy Electric Bills for Residential Users (PES0}1:121.20
Number of Effective Respondents . ¢ 3122

7. Income Disfribution . 3 :
{ Residential, Excluding No-Income and No-Aaswer )

AVE.PESO NUMBER

a. P%09 and Below : 650 1027
b.  P901 to P1500  : 1224 1227
c. PI501 to P2500 2121 674
d. P2501 to P4500 . 3501 458
e. P4501 and Above : 8406 314

....lQO..



Existing major sources of water for the respondents and

willingness to cotnect by each source of water are

Willingness to Connect

:.Sources of Watér” _ Distribution Yos No
Coﬁnected te System .32% - % - %
Neighbor's Connection 14 64 34
Public Faucet : 36 41 58
"Privalte 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 néighbor's connections, In addition, only'l% of
the .respondents depends on water vendors.'ahd others for its ﬁater_
Hscurces,v Ff@?f the above tabie; the maiority of the respondénté using -
”néighﬁpr's cbnneétions Arc'willing to conhéct to the waterwofks system,
wﬁilé'theimajoxity of respondents using public . faucet and private_systeﬁ

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 DISTRIBUTiQN OF WILLINGNESS TO CONNECT BY_iNCOME BRACKET

Income Bracket

- Sources of Water B900 B901- PB1,501- P2,501- P4,501-

T o N & below B1,500 22,500 P4, 500 & above

Connected to System - 13% 27 %  45°% 49 % 61 %
Neighbor's Connection 19 15 13 11 A
public Faucet | 53 42 27 18 10
Private System - - 14 15 15 2r 25

Willingness to Connect

Yes S o 33 33 29 29 20

N : 54 39 26 21 19
" Undecided . 1 1 1

With Own Connection 12 27 A /9 60

~101-



As shown above, around 50% éf the'reépbhdénts belongihg-ﬁofthe
high income . group is already connected to the exiéting"@éte§wpfks
system. However, the extention of waterworks is.rather'limitéd:in'the
low income group, being dépéﬁdént mainly on publié faucet for their.water

s0Urces,

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

conmect and the user's types are shown as follows

“Answer Residential Commercial Inaustfiél- Total
Yes - ; 3132 216 % 20.4 % 30.5 %
No~ S 3648 29.0 bbb 364
Undecided  : - - 0.8 0.7 0.0 - 0.8

With Own Comn. :  31.1 48.7 35,2 32,3

Résidential users accbuﬁt forRQZZ of the total fesponéenfé_and*
Qillinghess to connect on the part of the respondents is ouly 30% of the
total, while unwillingness to comnmect is 36%. - it is observed from the
result of the market survey that one third of”respﬁﬁdents, ésbeciaily in
the low income group; are not williug to connect to the waterworks system

in Dagupan city.
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INTERVIEW SHEET FORMAT USED IN THE MARKET SURVEY

1334L5

i K33120ds fsamyig - 0O
ABMBIAIFILY 1004 - Q 81310 =~ O onush 193NN - A
‘ayed - 9 4eliro - 9 mafvm uca:\ 2313) we3IsAs @PITaj2d - Sd
peon - 4 mhu] = ‘ 123083 23{ynd - 34
rewrosdy ooy A3vp - 1 awuys3Uey Leay ueTyRne} s, 1o - Ol
P mﬁuu.nuc co.mumEuOMRﬁ . pool . A ‘ 10 UEN-01d4 .~ M mE1IG AT 03 oy ud Lol - 7))
FROR ZHE v 6 paee BP0 U6IIIPUSH BUTPTING s 3795 ]I JnnEuss ~ FOUD RI0 e
- : ) : [ 5 |
i
3
o
~—
§
T sa0qv | 005'vd | 006°zd | 006°td | mo1am | yirg o1 edsm 1 S
C . Luwco. , vma , ..om b} 17 01 pue 3111 spooN Foalten n:mms.mvnou pU Emu. ﬂur ol
3uspuods 9y puen 10c ndj 106724 | _10S°1d 196d ) 006d | =sa13 | as3ea o3 R R T T | doss
*qpigf. v ewedlyUTATIued Ay uoH o3diaay Y oAy Bug1iin wel ..u 71 wfu:qm .
aKoz ATOHYEYE ALITYSIDINOR/ALID "ol #0018



APPENDIX  9.7.1  TINANGIAL INTERNAL RATE OF RETURN (FIRR)

in the calculatlon of Financial Internal Rate of Return (FIRR)

the f0110w1ng two - indicators are normally used to evaluate - f1nanc1al

profitability of a project.
(1) Internal Rate of Return on Invéstment (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 baséd'dﬁ the aséﬁﬁption-that the total -
capital investment is covered by its dwn Ca?ital‘ 'Thereﬁoré,"the;
financial ¢oudition9' such as the loan condltlons ‘on “borrowed capital,
changes. on ‘the ratio of equlty to total capltal requlrement and others
have mno .effect on the IRROI. ' Accordingly, thg_ IRROI_ 1nd1cates the

 profitability of ;hefPfojeét itself.
(2) Internal Rate of Return on Equity (IRROE)

The term IRROE indicates the 1nterna1 rate of return on equ1ty,'
and assesses’ the‘ profitability only with respect to equity .and the
ability to.recdver-funds_invested:in the Project as eéuity. Here, the'
IRROE is calculated on the basis of such f{ﬁaﬁciai conditions proper to:
the Project ‘as the loan conditi&ns on borrowed capital and amount of-

capital owned.
In this ‘study, the FIRR was calcuiated'uéing'the same method

applied in the study report of the BACOLOD CITY WATER DISTRICT PHASE. il
WATER SUPPLY PEASIBILITY STUDY DRAFT REPORT VOLUME 3 by LWUA,
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APPENDIX  9.8.1 ~  PROPOSED WATER RATE

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

achieve financial self-sufficiency are as follows :

(1) - Water rate for 1/2 inch connections of commercial users
_ . Rate/ _ _
" Period Unit TFirst 10cu.m  11-20ct.m  21-35cu.m Above 35cu.m
1988 ®l1.0 £ 50.0 B 6.8 B9.2  Bl13.0
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 32 160.0 - 21.6 29.6 41.6
1996 3.9 - 195.0 264 36.0 50.8
1997 4.5 225.0 30.4 41.6 58.6
(2) ‘Water réte for 3/4 inch connectioﬁ of domestic users
‘Rate/ _ _
'Period' Unit First 10cu.m 11~20cu.m 21-35cu.m  Above 35cu.m
1988 B1.0 B 40.0 BS54 B 7.4 BI04
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 T 19.2 27.0
| 1993 3.0  120.0 16.2 22.2 31.2
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 %.3 - 33,3 46.9
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(33 Water rate for 3/4 inch connection of commercial users

Rafa)- - e S
Period  Unit First 10cu.m ~ 11-20cu.m  21-35cu.m - Above 35cu.m
1988  B1.0  B80.0 - P08 PL4.8  P20.8
1980 1.5 120.0  16.4 22.0 31.4
1990 1.5 120.0 16.4 22.0 . 3l.4
1991 2.0 160.0 21.8 29.8 41.6
1992 2.6 208.0 28.2 38.4 54,00
1993 3.0 240.0 324 4h ik 6244
1994 3.2 256.0 3.6 474 66.6
1995 3.2 256.0  34.6 YN 6646
1996 3.9 312.0 4242 '57.6 812
1997 4.5 360.0 48.6 66,6 - 93.8
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Mr, Dante‘T. Reyes
Mr. Catalino Caparas

Mr, Isidro T. Hildawa
Mr, CeSaf E. NMepomuceno
Mr. Noe C. Zarate

Mrs, Josefa L., Pradel

‘Mr. Felizardo P. Manto

C My, Caritb P. Torres

Governor, Province of Léguna
Provincial Civil Security Officer

Executive Assistant/Development
Coordinator

Waterworks Supervisor, Province of
Laguna

Mavyor, Municipality of Cabuyao

Mayor, Municipality of Sts. Rosa
Mayor, Municipality of Bifian

Municipal Development Coordinator,
Cabuyao

Municipal Planning and Development
Coordinator, Sta. Rosa

Municipal Census Officer, Sta. Rosa

 BAYOMRONG AND SOLANO

Mrs. Belen ¥, Calderon
Mrs, -Natalia F. Dumlao
‘Mr..Clamente G. Bacani
Mr. Artemio P, Bahia
Mr,'JeSUS_E. Caléta.

Mr._Tomas'C. Garra

Mr. Geoffrey B. Magday
Capt., Federico M. Bolusan

Mr. John Bagésao
Mr. Lunbert Galima

Governof, Province of Nueva Vizcaya
Ex~-Governor

Provincial Secretdry

Provincial Attorney

Provincial Engineer,

Supervising Project Analyst
Provincial Planning & Develop't
Office

‘Concurrent Provincial Waterworks Officer

Provincial Waterworks Supervisor

Mayor, Municipality of Bayombong

Mayor,'Municipality'of Solano
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Mr.

- Mr.
Mr.

Mr{

Mr,
Mr.

Toru'Hayaéhi‘

Masatoshi Momose

Chikara Amitani

*. Masuomi Hiroyama

RHideaki Fukui

Takafumi Kiguchi
Yukio Maejima
Fumiaki Ichino

Mitsuo ‘Tsutsumi

Masaakl Awamoto

STUDY TEAM MEMBERS

Team Leader :
Legistration/Organization . 5
Nippon Jogesuido Sekkei Co., Ltd, (NJS)

'Water Supply Syetem Planning, NJS
Water %upply System Planning, kTq

Tranqmission/Dlstrlbution System Planning,
NJS .

Transmiqeion/Dlstribution Svstem Planning;
NJS

Facility Design, NJS

'Water Source Planning, NJS

' Wéter,Source Planning,

Richo Soil Ihvestigatibn'Co.,:Ltd..'
Well Development, NJS

Flnanc{al and Economic Ana1y51s,
Techno Consultants, Inc,
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MINUTES OF THE MEETING

A series of méetings between JICA survey team and LWUA
personnel regarding the inception Report were held during
March 18 to March 24, 19885 to confirm the objectives, ‘scope of
work and schedule for dimplementation of - the study. Also
discussed during the mectings  were - undertakings by hoth
parlies and approaches to the project. '

The followiny are the items agreed upon:
I. Objective of the Study

The objecltive of Lthe  study is lo preparc = Basic

Development Flan and Short Terwm Development Flan for the water
supply projecls in the following tour project areas,

1. Angeles City, Pampanga

2. IDtagupan City, Pangasinan _
4., Cabuyao, Sta. Hosa and Binan, Laguna
4, Bavombong and Solano, Nucva Vizxcaya

2. Scope of the Study

The study will be condancted in four {4) phases including
works both in L[he Philippines and in Japan. The foellowing are
Lhe oulline of each phase:

2.1 Phase 1: Formulation of Basic Development Plan

a} Collection and review of data and information
cavatlable '

by Implementation of ficld survey

c) Outline of Basic Develeopment Flan S :

d) Preparation of framework for the Feasibility.
Study ' :

e} Preparalory work [or implementation of Phase 11
study : SHEORT

2.2 Phase li: Field lnvestigation_for Prepéraﬁ%ah”d?;
K ' feasibility Study o SEo
. = - .‘

d4) Field Investigation P

o Geoeleactiric prospecting

o Tesl well drilling and pumping .test _

o Inventory of wells and pumping tests of
selected existing wells

o Measurement of vield at springs




b}

d)

o ‘Testing of existing puwmps

o Measurement of unaccounted-for-water and
“hydraulic survey _

o Investigation of existing water . supply
facilities :

Study ot availability of materials and equipment

foer construction and improvement of water supply

facilities and capability of loeal contractors

Heview of design criteria for design of propoesed
water supply facililies

Study Qf the alternative water supply schemes

Phase [11: Preparation 'of Feamibility Study (Draft

2.3
Final Heport)

a}) Preliminary design of the recommended watler
supply systems among alternatives

b) Ilecommendation on organizalion/management of the
system and establishment of water districts

¢} Implemenlation schedule

d) Cost estimation for construction, eperation, and .
maintenance of the systenm

e} Financial study

- 2.4 Phase 1V Preparation of Final Report

3. Approach to the Project

3.1 Development of Masier Plan

a)

)

Study Areca

Study of Tundaﬁcnta{s for the development of
Master Flan will be made. covering the entire

w_cjty/muﬁicipa]ity. However, +the plan for the

water supply system should be limited to those

‘areas te be covered by level 117111 systews.

Target Year .

The base vear for planning is 986 in principle
and target year is 2010, In addition, the
vears, 1890, 1995 and 2000 shall be considerecd
althouvgh detailed. study, such as breakdown. of
population by sub-area shall be only made ftor

the present, 1990 and 2010,




c)

d)

e)

1}

Plan of Water Supply System

Layout of the xistlng "and proposed pipelines
and other: major fac311fies will be shown on the
map :

-Hough Cost Eglimates

Rough cost eslimates will be made using cost
data prepsred by the LWUA “for feasibility
studies. o ' :

Water Sources

Based on the data on water resources collected
during Phase [, applicable water sources will be
recommended Lo meet  the waler demands and other
rondltlons 1nblud1ng socio-economic nends

Establ1shment of the Water Dlstrlct 

Information on Lhe willingness by the cities and
municipalilies as well as present problem areas
in management of the existing water supply
systems will be collected and evaluated to make
recommendations for implementation of the water
supply project. : :

3.2 Preparation of Framework for the Short Term
Development Plan :

a)l

L)

c)

Previous . reports, it -anmy, prepared by ‘the
city/municipality will be reviewed. The subject

area will be recommended in consideration: of -

existing. service area, pote rntial. water. re-
sources, unecds and willingness of the inhabi-
tants, -and financial viability. Marketing

surveys will be conducted by the LWUA }1nan01dl
stPlGllSL% to support the study.

Target Year -

The bdse'year is 1986 in mnﬁﬁcipie and targét
vear is 1990 for the four project areas,

Water Sources

Existing’ waler sources . including  springs. and
deep wells will be “evaluated ‘to: their maximum
safe capacltles improvement of existing source

tao1]1t1es and new dpvelOpmenL requ1rements W1]1
also be studied: - -




d) Preparatory work for the ficld survey during
- Phase T11. :

Most of the measurements in the field will be

conducted during the Phase I1. Since the work
_ for test well drilling is critical, timely
- arrangement/procurement of equipment and

material at the initial stage of the Phase II is
indispensable.. Detailed discussion to reach an
agreement "for - the purpose between two. parties.’
will be made -during the last twe weeks of PFPhase
I period reflecting the result of field survey
and collected information. Responsibilities by
- ecach party . for implementation of the fTield
examination will be accomplished in accordance
with the minutes exchanged on October 23, 1985,

4, Schedule ftor [mplémentation of the Study

4.1

-4 o2

Phase . 1

“J1CA team started tield work from March 17 and
is scheduled to finish its Phase T work on April
27. Discussions on the methodologies and required

“arrangements as well as collection and review of

data will be conducted in Manitla during first hailf
of the .study period, Field frip to the subject
cities/municipalities will be done within two weeks
during - latter half of the study period. The
outline ol Lhe basic developmenl plan and Fframework
of the short term plan will be prepared by the end
of this Phase. Detatled schedule 1s atlached
hervewith. '

:Phase I{ to Phase [V

. Phase 1l field work is tentatively scheduled
to start from:the beginning of June 1986 and Final

- Report will be submitted at the end of February

‘1987 in Phase IV period.

5. Undertakings by JICA and LWUA

~ In acecordance with the agreement between JICA and LWUA
signed on October 23, 1985, each party will accomplish -its
responsibilities, : '

e
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20
21

22

24
25

26

N27
A28
29

april 1

Mon

Tué
Wed

Thur
Fri
Sat
Sun
Mon
Tue

Hed

Thur
Fri
Sat

Sun

Hon
Tue

Hed

Thur
Fri
Sat

Sun
Mon
Tue
Wed
Thu

Fri

¥ y

SCHEDULE FOR IMPLEMENTATION OF THE STUDY

Activities
1st Groupt Tok&buﬂanila, visit to Japan Embasay & JICA.

A.H.1 Courtesy call on LWUA, - . |
P.M.: Explanation of and discussions on Inception Report,

Discussions on Inception Report, data collection and required
arrangemants, '

Prepatﬁtion of minutes and data collectioﬁ.
Exchaﬁgeléf miﬁutesB
Inner ﬁeeting_of Survey Team..
- do -
Collection and review of data and informati on.
2nd Group: Tokyo-Manila, review of data and {nformation.

. Analysis of data and information collected,
- Preparatory work for the field survey

Analysis of data and information collected,

B Group: Manila-Dagupan/:.C Group§ Haﬁila-

Dagupan
A Group: Cabu?ao, efc%! Dagupan Ciiy S Dagupan City
. Data collection . Data collection
. Field Survey . Field Survey
. Discussions with |, Discussions with

officers : officers

Bayombong, Solano

Prepérétion of Field/ Preparation of Fiéld'_ : C'Gfoﬁp; Dagupan
Report .. Report _ _

= do = : , - dé:cl o l; Dagupén-ﬂanila
fA Group: Angeles Citqu Group: Bayombong & - Cahﬁyéd; atc,
. Data collection . Data cgf}gg%iaﬁ _
. Fleld Survey « Field Survey Angelas City

. Discussions with . Discussions with
officers officers
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'Apri1-12 Sat Preparation of Praparation of Fleld

Field Report Report
Sun - - do ~ B Group: Dagupan-Manila
14 Mon Review of data and information
15 Tue . Preparation of Baslc Development Plan and Framework of
- short term plan
16  Wed - « 4 =
17 Thur - do =
18 Fri - do =
19 sSat - - do -
Sun Preparation of Report
21 Hon Preparation of Report
22 Tue « do =
23 Wed - do -
24  Thur Meeting with LWUA
25 Fri Meeting with LWUA and visit to JICA and Embassy
26 Sat Inner meeting
@ Sun Manila - Tokyo



MINUTES OF MEETING

HUNICIPAL WATER SUPPLY PROJECT STUDY

Maalla, June 18, 1986

‘s::¢9P§2%” ;' 7

Teru Hayash

Study Team Leader - Adhinistrator.
Japan International _ ocal Water Utilitles
Cooperation Agency _ Administretion:



HINﬁ_TES OF THE MEETING

. A series of meeting between the JICA study team and LWUA
officials regarding the Phase II Study Program for the Muni=
cipai‘Wate: Supply Project were held from June 9 to June 18
1986 to confirm the placement of the Progress Report scope’
of work and schedule of implementation of the study.’ Also
discussed during the meeting were undertakings by both parties
and approaches to the Phase II Study, '

The following are the items agresd upont
i. Frogress Report

: ~ The study team submitted ten (10) cépies of the
Progress Report to LWUA on June 8, 1936,

2. Contents of the Phase II Study
2.1 Plan of Vater Supply Systeﬁ'

- A plan of water supply system for the years 2010
‘and 1995 shall be prepared showing relationship of
the major facilities -and shall be incorporated in the
Final Repotts.

Z.ZI'BESICZOQVEIQPEQHE Plan

The Basic Davelopment Plan (2010) is recommended
in the Progress Report as a result of the alternative
study including potential water sources and requirad
facilities, Supplemental description and schematic
drawings will be prepared. Cost comparison between
alternatives will be made based on the prasent cost,

2,3 Shoxt Term Development Plan’

" The water supply system for the immediate improve-
ment (1995) should be planned considering the relation
to the Basic Development Plan, :

2.4 Hydraplic'C&i;ulﬁtion

~ Hydraulie CElgulhtion on the recommend ed water
supply system should be carried out.

2.3 Tﬁrgec Year

The target yeatr for the immediate improvement is
1995. Required study for the fundamentsls will be
made for. the year 1986 (base year), 1995 (immediate
improvement) and 2010 (long term development), res=
pectively, Implementation schedule for the year 1990
may also ba included as the stage 1 of the immediate
improvement program,

G




N AL

2.5 Design Criteria

Design criteria for feasibility study should -
follow the LWUA guidelines. To some extent, how~.
ever, alternatives may be acvcepted {f ‘Teasons arve
justifiable, : :

2. 7 Composition of Repotts

. Composition of Intetim Repcrt and Draft Final _
Report will be finalized through the discussion “bet~
ween the Study Team and LWUA during the Phase XI
Study period.

Arrangement for Phase 11 Study
3.1 Land scquisfitioen foE Test Qeil Sitéﬁ

LHUA shall at its owi expense, be responsible
for the land acquisition for test wells prior to
the schgduled test well drilling.
3.2 Preparation for Drilling Eqﬁipmeﬁt

In. accordance with the Minutes of . Heeting bet-
ween JICA and LHUA dated October 23, 1985, LWUA shall
at its own expense, be responsible for the provision

of equipment for test well drilling.

One driliing rig shall be provided within the
month of June, and anather oune beginning July.

_ Test_well drilling in‘thc three,study areas
shall be. completed within the Phase. II Study periad,

3.3 Safekeeping of Materials for Test Wells

‘LWUA.shali be respcﬁﬁible faf”safekéeﬁihg of .
materials for test wells which are supplied by JICA.

3.4 Field Survey
1. Schedule of the LHUA Engineers

Required arrangements be made by the LYUA
according te the following schedule:

" Rodolfo Oamil ' $ 6/16 - 7/15 (Angeles City)
Allen Lowe = 1 7/16 - 8/15 (Cabuyao, Sta.
S , .~ . Rosa, Biﬁan)
Abelarde Buencamino: .6f16 - 7/13 (Dagupan)
Melchor Casil.. s 7!13 - 8/16 (Bayombong &
o : Solano)

Schedule for the two hydrogeologis:s will be
decided afrer making arrangement of drilling

machine.




2, Liviﬁg allowance and travel cost for LWUA
Engineers .

LWUA i3 vesponsible for LHUA Engineer and
vell drillers,

In accordance with the schedule, they may
work on Saturday!Sunday, if necessary.

3,: Vehicle arrangement

Land Cruiser : LWUA will provide s vehicle

' (Land Cruiser) for the survey
in Dagupan and Bayombong and
Sclano from June 16 {Mon) to
August 15, 1986.

4, Prep&raLion of road map for Cabuyao, Sta,
Rosa and Bifian. :

LHUA.(Allan) uill prepare and confirm (in
the area) the road network for the subject
area planned in the progress report. ' Aerial
‘photograph be utilized for this purpose.
This work should be completed by the begin-
ning of July,.

3.5 . Market Survey

LUWUA shall conduct the Matket Survey for Angeles-
City on the third week of June.

3.6 Hater Quality Analysis

: 'ﬁecéssarf.arrangements for water quality analysis
will be made at the LWUA laboratory or other institUu
tions.

3,7 EiéctricrLogging Equipment

LHUA will provide the gtudy team’ with a set of
electric logging equipment,

3.8 Data on Unit Cost

LWUA shall assist the study team in the collee-
tion of necessary data for unit cost,

MM - 11



22 Baptember 1935

MINUTES OF AGREEMENT BETUEEN LWUA nnﬂ JICK

: Discussions on the Interim Report and the requirement
for completion of the Draft Firmal Henovt were made beotween
the two parties (JICA and LWUA) from September 18 to 22,
1966, Fundamentals for planning water suppiy system forv the
four study argas and basic approauw/flguxoq which were iacoev-
porated in the Interim Report were agreed upon discussiaas,
In addition, the following major subjects wers sonfirmed by
the two parties:

1) Completion of Tast Well Conscruclion
( .

‘the sbhedul :d test well conscrucrian at the
three sites, Lagupan, AncclLs ‘and Sta., Posa is
behind schedule due to the delay of precurement
of well drilling'eouinment repair of broken equip-
meat, land acquisition {ov. test well sites as well
as unfavsrablo weather, C

i E ] . . . C

Under these circumstances, the gparties agreed
that LWUA will nmake all aefforts to catch up with
the delay of construction, : :

ﬁ}

(2) E;aft Final Rerort

items to be includad In th: repo:t

The major i
are az follows:
Chapter 1 Summary and Recomumdations
Chapter 2 Ceneral Backyround
Chapter 3 Dascription ol the Study Aréa
Chapte & Existing Systsm . :
Chaptea Pepulation and Water DJmana Pre;ect:uns
thp;er Water Resources

Chiprer
Chanter
Chapter
Chup cex

Chupter

analysis and Evalustion of Alternacives
Recemmended Plan : '
Financial Feasibitiwy Anal s bl

Econnmic Feaslbilicy Analysld
Organdzacion aad Managément Study -

LY > R - BN~ )
o=

o

Drawirgs ko be prepavad compr ~c'gencral plan and

in
stanidavd drawings for majer facilities,

Neted: 44!? , f;)
, 'JTEA .
AT \S“Mi T N Cﬂr’f s h
ALFEDC 8, ESPANG | TORU HAYASHI _
Planning Manager Team Leader - JI0A
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MINUTES OF MEETING

- MUNICIPAL WATER SUPPLY PROJECT STUDY

Manila, December 8,1986

\74% A, /a,g/u\

Toru Hayashi rthofs P, Alma Jose
Study Team Leader . Administrator

Japan International ' . Local Water Utilitles
Cooperation Agency ' Administration
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MINUTES OF THE MEETING

A series of meeting between JICA survey team and LWUA
personnel regarding the Draft Final Report on Municipal Water
Supply Project were held during the period December 2 to
December 8, 1986 to present the report on the study and con-
firm its contents, : :

From Chapter 2 to Chapter-5, i,e,, General Background,
NDescription of the Study Area, Existing Water Supply and
Sanitation Conditions,vand_Population-and_water‘Démand'Pro-_
jections, mo problem was noted since the contents of these
chapters have already been discussed and concurred by both
parties at the time the Progress Repotrt and Interim Report
were submitted,

The major items to be revised/-upplemented are as fol=-
lowss :

Techuical Aspect

1. Alternative study of transmission/distribution pipeline
system:

. Staged construction of pipeline:

An economic evaluation of staging construction of trans-
mission and distribution mains will be studied and pre-
sented in the report. Two phases of construction should
at least be considered taking into consideration the
following recommended construction Phases:

Phase I =~  (1989-1995) .
Phase II - (1996-2010)

. Alternative of pibeline routes: If theré are aﬁaiiij
able roads, 2 alternatives will be studied for major
main routes, Others will be discussed and cancelled,

. Economic cost comparison ' . -

As per request of LWUA, economic evaluation will be
made for the discount rate of 12 percent, The esti-
mation using the rates of 10% and 15% will also be
made for reference purpose,

2. Hydraulic calculation for the distribution network.
The computation results of alternative and recommended
distribution system will be ingdfporated in the Appendix,

3, Review and revise/supplement the alternative study,
Chapter 7 with reference to the presentation,

4, Preparation of implementation schedule using bar-chart.
Based on the implementation program shown in the Draft
Final Report, bar-chart showing construction period by
phase will be prepared for major facilities. That for
Phase II is roughly prepared. ' :

MM ~ 14



»7.

Preparation of a plan of water supply facilities showing
the differences of construction phases., The scale of the
plan may be approximately from 1/20,000 to 1/25,000,

Cost estimates

Required cost for the services of leakage detection and
for repair/replatement of existing pipes and accessories
will be added under the following conditions:

a) Old laterals: The subject length of the pipeline
is 10-30% of the total length of existing laterals,
Unit cost is that for new construction. '

b) Service Connections: Required cost is estimated
based on the unit cost given below :

iPBSO-(materia1)+ labor cost} x No, of existing
: connections

c) Cost for leak detection: B240/connect x'No; of ex-
: ) isting connections

Study of economical sizing of pump transmission mains,

'Financial Aspect

i.

.Finanéial'schemé should hot inelude government grant since

the policy of the LWUA changed two months ago. The soft
loan may be utilized to supplement regular loan. LWUA can
extend soft loans up to a maximum of 50% of the total pro-
ject cost, '

A certain percent of Water District equity to the total
construction cost may be considered depending on the
ability-to~pay of the W.D.

Per latest policy Engineering cost is computed as a fixed
percentage of estimated construction cost (ECC), ECC is
equal to the summation of basic comstruction cost, phy=
sical contingencies and price contingencies. The percen-
tages are:

ECC < P20n = Engineering cost is 13% of ECC
ECC > P20M = Engineering cost is 10% of ECC

[

Construction supervision is 4% ef ECC
Debt service table
a): Sténdard.procedure = Regular loan can finance dis~
“bursements for the first four (4) years and soft
Loan for the next 4 years, However, the combination

of the two types may be adopted..

b) Preparation of separate debt service tables for
regular loan and for soft lean,
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Preparation of a table for nnescalated 0O & it costs .
Equivalent volume of water sold

. Water consumption for the first 10 cu.m will be calcu-
lated using the total number of domestic connections
and 10 cu.m/connection

. Range of water consumption maybe as‘foliows:

1y First 10 cu.m,
2} -11-20

- 3) 21-35

&) over 35

The present percentages for the ranges from 11 cu,.m -
to over 35 cu.m will be used for the calculatlon of the

total equivalent volume.

F1nanc1a1 Internal Rate of Return (FIRR) computation

In conformance with LWUA procedure FIRR w111 be computed

based on the total investment not just the portion funded
by WD equity to measure the eff1c1ency of the pro;ect as

a whole, .

The FIRR.m#y at least be equal to the weighted averdge of

‘the interest rates of the loans (regular and soft loans),

The- period for this analysis can be extended (20 to 40
years)., .

As per LYUA standards; fifteen (157 )percent inflation:rate
is used,.

Economic Analysis

In consideration of the characteristics of the project,
IERR may be lower than the desired level,
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