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CHAPTER IX
DESCRIPTION AND COST OF THE RECOMMENDED PROGRAM
A. GENERAL

This chapter deacribes the immediate improvement program, and
the first and second stages of the long-term construction program.
In addition, the capital and operation and maintenance costs of the
recommended program, concepts concerning sewerage and drainage,
comments regarding the management of water resources and a statement
regarding the environmental impact of this project are included,
Appendices F, G, N and 0, Volume II, are discussions of Design Cri-
teria, Basis of Cost Estimates, Construction Methods and Materials,
and Outline Specifications, respectively. The reocommended oongtruct—
ion program consists of the following 5 implementation steps;

l. Immediate Improvement Program (1978-79)

2. Stage I Phase A of the Long-Term Construction Program
(1980-85)

3. £Stage I Phase B of the Lang-Term Construction Program
(1986-90)

4. Stage II Phase A of the Long=Term Constructiqn Progran
(1991-95)

5. Stage II Phase B of the Long~Term Construction Program
(1996-2000)

Source

The current sources of water supply to Silay are wells no. 1, 2
and 4 located within the poblacion. These wells currently produce
approximately 20, 22 and 21 lps, respectively, or a total of 5,000 cumd
(24-hour operation). From the discussion of alternatives in Chapter
VIIT, future water supply will involve increased oxploitation of the
aquifer underlying Silay. A total of 12 wells (including the test well
constructed during the course of this study) will be requirad to meet
projected water supply demand to the year 2000 based on the provision
of sufficient well capacity to supply 133 percent of anticipated maxi-
mum—day demand. The Silay Water Distriot will also be required to
secure water rights with the National Water Resources Council.

Storage

Silay ourrently has 570 cum of elevated storage. This total
volume consists of a 190-cum elevated storage tank looated near
the site of existing we'l no. 4, and a 380-cum elevated storage tank
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near the site of existing well no. 1. Because the relatively low
overf'low elevation of the 190~cum storage tank is hydraulically in-
compatible with other recommended facilities, this tank will be
abandoned early in the construction program. The recommended volume
of storage capacity (as discussed in Chapter VIII) is equivalent to
6 percent of projeoted maximum-day demand. It is recommended that
total additional storage volume required by the year 2000 be divided
between 2 sites, as discussed in subsequent sections of this chapter.

Distribution System

The existing distribution system of the SIL-WD serves portians
of the poblacion and barrios Rizal and Mambulac. Seventy-five percent
of existing piping were installed between 1930 and 1955. Additional
areas within the poblacion and barrios Rizal and Mambulac, and some
new area in Barrio Guinhalaran, will receive service by 1980, with
further additions by 1990, By the year 2000 these communities, as
well as Barrio Lantad, wiil receive virtually complete water service
coverage.

A total of approximately 27.7 km of 100-250 mm pipelines will
be cerstructed by 1990, including 3.6 km of pipelines to replace
existing pipelines that are undersized or in poor condition. An
additional 12.5 km of pipelines will be constructed by ithe year 2000.
These do not include new internal network pipelines that will be
constructed during the study period. Figure IX-1 (arpended) shows
the overall recommended oconstiruction program by construction phase.

Internal network, service connections and fire hydrants will
be installed in a program parallel to distribution dystem growth.

Administrative and Ot4her Service Facilities

In addition to the Bource, storage and distributicn facilities
required for the production and transportation of water to consumers,
it will be necessary to provide other facilities to improve the ad-—
ministrative, operaticn, maintenance and quality control capabilities
of the water district. 4an administration building will be constructed
during the immediete improvement program. A plumbing shop will be pro-
vided during Phase I-A, Bacause of the proximity of the SIL-WD to
Bacolod City, a much larger water district, it has been assumed that
the latter will share its laboratory and meter repair facilities with
the SIL-WD.,

IX-2



B. IMMEDIATE IMPROVEMENT PROGRAM {1978~79)

While the findings and recommendations of this report are
being reviewed, pending their approval by the SIL-WD, LWUA and fi-
nancial agencies, certain steps may be taken to facilitate imme-
diate improvemonts in the SIL-WD water supply system. These "high~
impaoct" improvements will provide improved service to existing oon-
sumers and additional service to a limited number of new conneotions,
before the implementation of the long=term construction program.

The existing operating wells within the SIL-WD osn produce about
54000 cumd for au estimated served population of 5,900, This amounts
to a daily produotion rate of about 850 1lpod. Although two of the
3 existing wells are more than 25 years old, the existing source
capacity is deemed adequate to meet projected system demand beyond
1980. It is recommended that the test well conatructed during the
course of this study be furnished with a pump house, pumping equip—
ment and other equipment required to make the facility operational.
Although not required on a priority basis, the additional well will
provide siandby capacity and provide sufficient water to overcome
excessive leakage while the leak deteoction program is being conduoted,

Disinfection facilities, including chlorination buildings,
chlorinators, scales, booster pumps and other required appurtenanoes,
will be provided at each of the 3 existing operating wells and at the
proposed additional well., These facilities will provide an initial
dosage of 2,0 mg/l to maintain a minimum chlorine residual of O.1
mg/1 at all points within the distribution system.

The provision of better pressure distribution throughout the
SIL-WD system on a 24~hour basis will tend to worsen the current
level of system leakage and wastage. It is therefore essential that
an intensive program of leakage and wvastage surveys and associated
system repairs be undertaken durii; the immediate improvement programe

New distribution pipelines will be construoted within the SIL-dD
serviocs area. These pipelines are listed in Table IX-1 and shown in
Figure IX-2, The majority of these pipelines will provide water sup-
Ply to areas vreviously unserved, such as Seaview, Elena and Employee
Subdivisions and Barrio Guinhalaran. The remaining pipelines will
provide system loops or improve service to sections of the currently
served area. The total of approximately 9.5 km of recommended pipe-
lines consists of 200 meters of 250-mm pipelines, 2,960 meters of
200-mn pipelines, 2,175 meters of 150-mm pipelines and 4,160 meters
of 100~-mm pipelines.,

All the existing 908+ service connections will be provided with
aeters dur the immecdiate improvement program. In addition, 35
percent (318) of these commections will b2 repaired or replaced.

T S ——
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TABLE IX-1

DISTRIBUTION PIPELINES
IMMEDIATE IMPHOVEMENT PROGRAM

Pipe Pipe

Pipe Diameter Lm’th
Number Location/Description : (xom) (m
125 Rizal 8t. Soutk of Preedom Blvd, 250 190
148 To well at Node 66 250 Jo
200
120 Freedom Blvd. E=st of Rizal St, 200 150
122 Freedom Blvde Ez2st of Rizal St. 200 75
123 Freedom Blvd, Fest of Rizal St, 200 175
127 sigal 8t. South of Freedom Blvd, 200 130
130 Rizal St. South of Freedom Blvd, 200 310
131 Rizal St. South of Freedom Blvd, 200 125
133 Rigal St. Scuth of Froedom Blwd, 200 245
134 Rizal St. South of Frecdom Blvd, 200 405
135 Rizal £t. South of Firoedom Blvd, 200 250
136 Boe CQuinhalaren 200 310
140 Along Matapoy Crosk 200 140
141 Freedom 3lvde Lust of Rizal St. 200 225
142 Freodom Blvde Ezst of Rizal St, 200 190
143 Freedom Blvd, F=st of Rizal St, 200 230
) 2,960
101 From Freedom Nlvde to 5 de Noviembre St. 150 250
104 From Freedom Blvds to 5 de Noviembre St., 150 210
105 Rizal St, 150 570
108 From Freedom Y:vil. to Abad St, 150 75
110 From Freedom Nivde to Abad St. 150 75
111 From Freedem 31vd, to Abad St, 150 185
144 Bonifazio St 150 240

147 Pipe Intercomncciion at Rizal and

Bwigon S5t 150 10
500 # Hefilena Subdivision 150 560
2,115
100 MoKinley St. in Po. Mmhulao 100 230
102 Bo. Mambuleo 100 90
103 MoKinley St, in Ros. Mnhulac 100 130
106 Abad °t, 100 300
107 Lopez St, 100 300
109 Abad st, 100 250
112 Elena Developme=t 100 380
113 Elenn Davelopwent 100 90
114 Elena Davslopmant 100 90
115 Elena Davelopment 100 320

* Not used in ocompninor anelyuis
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Pipe
Number

116
117
121
124
126
128
129
132
137
145

146

TABLE IX-i (Comtinued)

Looation@gsorizg ion

Elena Developinent

Elena Development

From Freedom Blvd, to Abad St,

Elena Development

Hofilena Subdivision

Hofilena Subdivision

Hofilena Subdivision

Hofilena Subdivision

Bo. Guinhalaran

Pips Interoconneotion at Plaridel St. and
Zamore Sto

Pipe Intercomnection at Rigal St, and
Zamora St.

IX-5



About 400 new connections will be provided within the present
service area and an additional 1,132 connections will be provided
within the 1980 gservice area extension,

The operational capabilities of the SIL-WD will be significantly
improve d by the construction of a new administrative building,
complete with office space for administration, billing and record
keeping, and a small library. This building will be furnished with
desks, filing cabinetis, typewriters, addressograph and validating
machines, A vehicle, production meters for the tliee currently
operating wells, anc cther minor distribution system appurtenances
will be provided,

Table IX-2 presents the breakdown of costs (at 1978 price
levels) for the immediate improvement programe The total project
cost of P5,18 million consists of P2.65 million in foreign exchange
and P2,53 million in local currency.

C. FIRST STAGE. OF THE LONC-TERM
CONSTRUCTION PROGRAM (1980-90)

As a result of alternative studies, a scheme for development
of source, storage and distribution facilities hLas been seleoted as
the recommended program. This selected scheme has been described in
Chapter VIII, In this scheme, the entire SIL-WD service area, up to
the year 2000, will be served by groundwater abstracted from the under-
lying aquifer by wells near the service area. The water produced will
be transported to congumers via pipelines to be constructed along the
alignments of existins and proposed roadvays.

The first stage of the recommended cunstruction program, in-
cluding source development, storage, treatment and distribution fa-
2ilities, will be implemented in 2 conztruction phases with dura-
tions of 6 years and 5 years, respectively.

Existing facilities are incorporated into the recommended
scheme tc the greatest extent praciical, although the 3 existing
wellas are assumed to be abandoned by 1986, and about 1,700 meters
of existing pipelines will be replroed during Phase I-A,

CONSTRUCTION PHASE I-A (1980-85)

Source Facilities

Current capacity of existing wells in Silay is estimated
to be approximately 55000 cumde The test well drilled for aquifer
stratigraphic and production information during the period of study
will be completed and furnished with pumping equipment during the
immediate improvement programe It is anticipated that thisg well will
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TABLE IX-2

COST SUMMARY
IMMEDIATE IMPROVEMENT PROGRAM
 Cost ()
1
Item Local Foreign Total
Source Facilities
Pump Stetion complete and
chlorination facilities for
test well)
Materials a d Equipment 26,200 161,300
Civil and Structural 54,800 - .
81,000 161,300 242,300
Distribution Pipelinos
1200 r x 250 mms
Materiale and Equirment 11,600 44,000
Civil and Structural 24,200 -
(2,960 m x 200 mn)
Materiuls and Equipment 94,700 373,000
Civil and Structural 251,600
(2,175 m x 150 mn)
Materials and Equipment 47,600 188,400
Civil and Structural 158,000 -
(4,160 m x 100 mm)
Materials and Equipment 16,0600 166,400
Civil and Structural 220,500 -
(Valves)
Materials and Equipment 16,900 44,200
Civil and Structural 15,300 —_—
857,000 816,000 1,673,000
Sub—total-z/
Materials and Equipment 213,600 977,300 1,190,900
Civil and Structural 124,400 - 124,400
938,000 977,300 1,915,300

%jCalculated at U5$1.00 to ®7.00
Contingencies and engineering costs are 15 percent and 10 per-
cent, respectively, for these items,

IX-7
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TABLE IX-2 (Continued)

Service Connections
Convert 90 existing connections
to metered connections)

Materials
Civil and

and Equipment
Structural

(Replace 318 existing

connections)
Materials
Civil and

and Equiprent
Structural

(Install 1,532 new connections)

Materials
Civil and

and Equipment
Structural

Administrative and Miscellaneous

Administrative Building and

Equipment )
Materials
Civil and

(Vehicle)
Materials
Civil and

Sub-tota1d/
Materiale
Civil and

and Equipment
Structural

and Equipment
Structural

and Equipment
Struoctural

Leakage Survey and Repuirs

Materials
Civil and

3
-/ Contingencies and engineering costs are 10

and Equipment
Structural

Cost (P)
Local Foreign Total
- 176,200
32,600
7,600 92,200
92,500 -
36,800 741,500
501,000 -
670,500 1,009,900 1,680,400
18,000 43,000
363,000 -
30,000 30,000
411,000 73,000 484,000
92,400 1,082,900 1,175,300
989,100 - 989,100
1,081,500 1,082,900 2,164,400
4,000 6,000
21,000 90,000

respectively, for thesec items,

IX-8
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TABLS IX-2 (Continued)

Item

Miscellancous Items
Materials and Equipment
Civil and Structural

Sub—total‘-l/
Materials und Bquipment
Civil and Stiructural

Total Construction Cost
Materials and Equipment
Civil and Structural

Contingencies
@ 15 pexcent
@ 10 percent

4

Engineerin
@ 10 percent
@ 5 percent

6
La.nd-/
TOTAL PROJECT COST

ﬂ'/No enginecring and contingency costs

items.

é/Engineering costs consist of 65 percent forei

Cost (»)
Local Fox‘eifn Total
5,000 17,000
1,500 -
6,500 17,000 23,500
9,000 23,000 32,000
22,500 0,000 112,500
31,500 113,000 144,500
1,1 §6,000 a0, 000 1,826,000
2,051,000 2,173,200 4,224,200
140,700 146,600 287,300
108, 200 108, 300 __2_16,500
2,299,900 2,428,100 - N472¢ 000
17,100 143,200 220,300
1,600 00 119,000
2,418,600 2.34%.700' 5,007 4 300
115,000 - 115,000
24533,600 2,648,700 5,182,300

on recent projects of this type.

6
-/ Includes land costs for

adminigtration building and Plumbing shope

1X-9

are included for these

én exchange, based



producs about 2,700 cumd to orovide a total source capacity of
7,700 cumd within the SIL-WD. 'This will be adequate to meet pro--
jeoted system demands, based on source prodaction «qual to 133
percent of maximum-day demand (28 discussed in Chejter VIII) une
til 1982, (See Figurs IX~3.)

During Phase T-A (1982) two ad itional wells will be construc-
ted and exieting well noe 2 .11 be ubandoned due to its age and
anticipated declining productivity. The resuitant additional
91400-cumd source capmcity will increase the total gource capacity
to 11,200 cumds This will satiefy projected water demande until
1986, at which time additional source devolopment will be remired.
The propoesed wclls will be located at nodes no. 91 and 94 (see Figure

1%-4).

The wells to be ccnstructed will be 200 meters deep and will
consist primarily of 250-mm diameter casing and screen. They will
be provided with pumping equipment, valves, piping, meters and ancii-
lary equipment.

Of the wells to be consiructed during Fhasc I-A and subsequent
phases, a sufficient number will be provided with dual (diespl,elec»
tric) drives to meet projected average-day aystem demand, The other
wells will be provided with electric prime movers. Each well will
be provided with a chlorinaticn facility, complete with an isoleted
structure ccntaining a chlorinator, chlorine gas cylinders, booster
pump, scales and all asuociated vilves, meters and piping.

Storage Facilities

As indicated by the altcrnative studies in Chapter VIII, the
most economical combination of source and gtorage facilities to satis-
fy peak demands roquires that a voluma equal t+ about 6 percent of
maximm-day requirements be provided in the form of storage tanks.

The existing 190-cum storage tenk located ad jacent to existing
well noe. 4 has an overflow clevation too low to be hydraulically
compatible with the other elements of the recommended program. This
tank will therefore be abandcned during rhase I-A. The existing 330-
cum Btorage tank located adjacent to well noe 1 will be adequate

In 1982, elevated storage tank will be construoted at node 6
(see Firures IX-4 and 1X-5), near the intersection of Rizal Street
and Freedom Boulsvard. This storage tank will have an overflow ele-
vation of 23,4 meters, and a usable volume of 500 cums At this time
there will be a total of 880 cum useful elevated gtorage within the
SIl-WD. This will be adequate to meet peak water supply demand within
the distribution syeptem until 1991,

1X=~10



The location of the additi-nal storage tank on 2 second
site wun determined to Lo more hydraulically effiri-»? than would
be the case with sll sterage capncity tocated at a cingio sita.
This evalualion was made during the cowputer analyses of the dis-
tribution system.

Distrilution Pipelines

Fipslines pceeposad “or instullation during the immediate
improvement program extsid service to rew areas in Barrios Quin—
halaran, Mambulac ond Rizal «nd in the direciion of ihe roposed
nev weil eant of the Zlera Development witn virtus.'y no addition-
al pipelines within the -oblasion. Thoying Prass Ien 1% is recemmend-
ed that about 1,740 meters of sxisting ipslines within the poblacion
be replaced with new 10(-250 mm pipas. It is also rsoommended that
about 4,620 maters of 100-250 pm diameter nipelines be censtruoted to
improve service in axisting wervioce ararg: 1o extend service to new
areas; and to provide tr.namission sapacily to additional wells con—
structed during this phase. The proposed Fhase I-d r.ipel ines are
lipted in Table TX~3 &nd are shown in Flgures IX-4, 1X-5 and IX~1
(appended)q

Pipeline replacements within the poblacion include construction
of a pipeline from the mtorage tank near existing weil vo. 1, along
Plaridel and Zulusta Straets; a pipeline from the siorage tank and
pump station located at oxisting well no. 41 an extension of the
pipeline previously oconsiructed along Renifaocio Street to Freedom
Boulevard; reinforcement of the pipeline tlong Rizel Street, from
Burgos Street to the vicinity of Barrio Lantad Road: and veinforce-
ment of the pipeline aloug Matagoy Street leading to Barrio Rizel,

New pipelines to be conetructed during Phase I-A include an
extension along Rizal Str~eet near Seaview Subdivision; a new pipe—
line east of Seaview Subidivieion; servioce area extension wvast of the
Elena Development and the poblacion; pipelines from the well at
node no. 91 in Barrio Rizal; en additional pipeline to Barrio Mambulae
(along Freedom Foulevard); a pipeline to prov.le sarvice to Barrio
Lantad; and a pipeline ulong Rizal Strsel te the well at wode no, 94.

The pipelines to be oconstructed during rhase I-& include 345
meters of 250-mm pipelinassj 6,745 meters of 200-mm pipelines; 2,930
neters of 150-mm pipelinsa and 1,340 motera of 100-mm pipelinss,
or a total of approximztely 11,360 meters of pipelines with dia-
meters from 100 to 250 rm, All required valves and fittings will
be included.

IXw19






Pipe
Numbe>

221
223
234
238
241

244
245

204
218
219

227
229

231

237
239

201
213
217
226
228

230
232
233

TABLE IX-) | lvaviloued)

Locat ion/Descriptiom

Fagt of Elema Develspment

Seaview Subdivision

Freedom Blvd, West of Rizal St.
Freedom Blvd. {Bo. Mamtulsc)
Burgos Ste %o Storage Tank
MoKinley St. South of Bonifreio 3t,
East of Seaview Subdivision

East of Seavinw Subdivision

Bo. Lantad Rd.

Bart of Elena Development

Fagt of Elena Development

Seavisw Subdivision

Seaview Bubtdivision (Rigzal 3t,)

Pipe Interconmneotion at Bonifaocio and
A, Tana St,

Pipe Interoonncotion at Bonifacic and
Zamora St

Fresdom Blvd. (Bo. Kambulac)

Pipe Interconnection near Tras Fuenies
Creok

Bo. Lantad Rd,.

From Abud 8t. to MoKinley S+,

East of Elena Development

Seaview Subdivision

Pipe Interoonneotion at Flaridel St. and
Burgos St,

Pipe Intercomnection at Rizal South of
Public Flaga

Fipe Tnteroconnection at Bonifacio St
and Abad St

Pipe Interoonnoction a2t Bonifacio and
Burgoe 5%,

IX-13

200
20C
200

200
200

150
150
150
150
150

150
150

150

100
100
100
100
100
100
100

100

Total

2,230
230
260
310
150

10
10
10

-]
1,050

9,620
11,360



Interusi koiwor':

Zyigting distribution system piving and inpternal network
piping,; ingether with the pipelines installed during thoe immediate
improvement program, provide service to 182 hectares within the
S~ servics area by 1980, The remeainder of tha 1980 service
area will be provided with internal network piping - 1985. 1In
addition,; 50 perceni »f the additional area to rec e service bv
4990 will be provided with internal network piping by 1985,

7hus, hy 1985, the final year of construction Phase I-A; a
total of 340 hectares within the SIL-WD service arsa (37 percent of
the year 2000 nst service arsa or 75 peroent of ‘the 1590 net ser-
vice area) will ba provided with equivalent internal neiwork aystem
piping. This oonsists of 182 heotares covered by existing pipes in
1980; 92 hestares covered hy distritution pipelines installed during
Fhase I-&; and 67 heotares of internal motwork piping installed du-
ring “have I-h, The detaile of the proposed internsal network system
are presenid in Annex IX-C.

Servios Conneotione

During Fhase I-4 about 35 percent (318) of tns existing 908
service oonnectione will be rsplaced or rapaired. Together with the
318 other service connsctions replaced or repaired durirg the imme-
diete improvement program, total mejor repair or replacement will
oover 70 perocent of the existing connectioms hy the year 1985, Be-
cause of the percentage of existing pipelines installed before 1951
and the poor quality of instaljation practices and materisis used,
it has been assumed that the exinting service commec:ions to be re-
paired and replaced provide sub-etendard service.

dbout 3,065 new sarvioe connections will be installed between
1981 and 1985, at a rate of 610 conneotions per year. Henoe, Ly
1985, the SII-WD will have & total of 5,505 oonneotions. The detailed
schedule of servioce oomnection installation is presented in
Anvex IX-C,

Fire Hydrants

The SIL~-WD has 45 fire hydrants installed within the distri-
bution system. However, field surveys indiocate that cnly 78 per-
oent (35§ of the existing hydrants are serviozable and capable of
providing fire protection servioce to about 28 heotares of the pre-
sent service area, if system pressures are raised to within acoept-
able limits,

Additional 289 heotaree within the service area will be pro—
vided with fire proteotion eervice in Phase I-d by installing fire

14
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hydrants. Ry 1985, fire hydrant servioe will have bsen provided to
34 percent (317 heotares) of the projeoted year 2000 service ares,
Of the 317 heoteres to receive hydrant service, about 100 hectares
within the Foblacion, Barries Rigal, Guinhalaran and Mambulac will
reoeive a higher level of hydrant servioce due to higher property
values and high population densities within these communities. A
detailed schedule of fire hydrant installation is presented in
Annex IX-C

Plumbin‘ Shog

During Phase I-A a plumbing shop will be construoted and equipped
with all tools required for the innmtallation of water meters and ser-
vice comnections, as well as for repair and installation works within
the distribution systen,

Cost Summary - Phage I-A

The cost summary for proposed oconstruotion during Phase I-A is
presented in Table IX-4., Based on 1978 prioce levels, the total pro-
Jeot cost for this phase is P11.49 million, with a foreign exchange
component (FEC) of P5¢29 million whioch inocludes direct and indirect
import items. Table IX-4 also shows a cost breakdown based on ma-
terials and equipment procurement and required civil and struotural
workse Materials and equipment oonsidered in this breakdown include
pipen, valves, pumps, water meters, fire hydrants and chlorinators,

CONSTRUCTION PHASE I-B (1986-90)

Source Pacilities

As system demands approach the available source capacity in
1986, additional wells will be constructed. Two wells will be cone-
tructed in 1986 to provide 5,400 cumd additional source capacity.
Existing wella no. 1 and 4 will be abandoned at this time beoause
of anticipated declining productivity. Total source capacity within
the SIL-WD will henoce increese to 13,100 oumd, sufficient to satisfy
system demand until 1982, The proposed additional wells will be oon-
structed at nodes no. 108 and 31(nee Mgures IX-4 and IX-5).

In 1988 and 1990, 2 additional wells will be required. These
will be constructed at nodes 127 and 122, respectively (see Figure
IX-4), and will each produco about 2,700 cumd, Thus, the total source
production capacity will be 18 500 cumd by 1990. This will be suffi-
cier- to sutisfy system water éemand until 1991-92 at which time addj--
tional wells v:ill be required to be able to mest the projeoted water
supply demand.

All wells conastructed during Phase I-B will be equipped with
1 nired structures and pumping, metering, piping and disinfection
equipment,

IX-15



TABLE 1X-4

COLT SUMMARY - PHASY I-A

Item

Source Facilit

ies

(2 wells complete with ecuip-

ment and chlerination Tacilitiesn)

Materials
Civil ang

Storage Fociis

and Bquipment
Structural

tiesn

(500 cum elevated storege

tank at Node N
Matericls
Civil und

oe 6)
and Faquipmsnt
Struactural

Distributieg_PiEQlines
z345 m x 250 mn)

Materials
Civil «xnd
{64750 m x 200
Matericle
Civil and
{2,930 m x 150
Materinla
Civil and
{1,340 o x 100
Materials
Civil and
{Valves)
Matericls
CiV'il and

8 .

Sub-total~/
Materialo
Civil and

Y el o e g

Z/Calcula

&, .
Conting

and Equipmont
Structural
min )

and Equi eent
Structural
mmn )

and Equipmsnt
Struoctural
i )

and Fquipmant
Stractural

and Equipnant
Structural

and BEquipment
Strvotural

Cost (p) .
?’I
Loocali EE&&HQE! Total
52,400 537,600
1244000 -
807,000 537,800 1,344,600
732,600 52,300
31 00 2 00
7,046,500 “’”‘Zé%’%’,goo 1, 308, 100
20,000 75,900
41,700 -
216,000 850, 500
573,800 -
64,500 254,900
213,900 -
5,400 53,600
71,000 -
12,500 37,900
122100 . e
19231,500 1,272,800 2,504,300
1,703,400 1,862,790 2,965,100
1,981,600 209,300 2,190,900
3,05,%0 2'072'()00 5,157,000

toed at USEI.00 tc #7.00.

eneize and angincering conts are
percent; respectivaly, ior these itoms.

IX~1¢
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TABLE IX-4

tom

Internal Network
Ted ha

Materials and Equipment
Civil and Struetural

Serviocs Connections
1315 replacements and 3,065
new oomnections)
Materials and Equipment
Civil and Struotural

Pire Hydrants

Materials =2nd Equipment

Civil and

Plumbgg Shop

Structural

and Tools

Materials
Civil and

and Equipment
Tructural

Bu'b-totalg/
Materials and Equipment
Civil and Structural

al Construction Cost
Materials and Equipment
Civil and Structural

Contingencies
@ 15 Percant
@ 10 Perocent

2/ Contingencies and engineering costs are 10 percent and 5

(Continued)
Cost _(P)
Loocal Foreign Total
36,100 282,700
226,900 =
393,000 282,700 875,700
81,200 1y575,700
.1.-.@.28._0_0 O
1'17 ,000 1]575'7m 2, '7m
784300 267,800
11“2,500 -
93, 23718“ 4 11 m
2,000 26,000
o0 wn
}3%‘:'60'6 T 26,000 391,000
197,600 2,152,200 2,343.888
1,930,000 - 1,;3 .
2,127,600 2,152,200 4,279,800
1,301,000 4,014,900 51315,900
209,300 120
5e212, 4,224,200 9+436,600
462,300 310,800 773,600
5!2, 00 215,200 _428,000
59666,200 4,750,200 10,638,400

percent, respectively, for these items,

X=-17



Item

Ehgimseriné1

@ 10 Fercent
@ 5 Percent
Sub~total

Land
TOTAL FROJEGT COST

TABLE IX~} (Continued)

Cost (P}
Local Foreign Total
6,175,200 5,288,700 11,466,900
24,600 - 24,600
6,202,800 5,268,700 11,491,500

1—0-/ Engineering costs ocnsist of 65 percent foreign exchange,
based on reoent projects of this type.

IX~18
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During thase [--B 1,230 meters will be oconstruoted to reinfuroo pre-—
viously instalied pipeliucs, and 5,480 raters of addivional pipeiinec
@ill be renvtructad,  Prepoged Phase 1-1 pipelines ar: iisied in Table
id-f and shown in Mgures IX-}, I¥~5 and IZ-1 (appended).

Proponed reintorcemenat pipslines inolnds a portion of Freedom
bovlevars neur the well «i node no. 6, a portion oi Bizal 3treel sas
of Barrie Lantad and tie pipeline east of Ssaview Sundivision to the
weil at node no. 3224

Naw piralines in Phase I-B will prwwide pdditional aservice in
barrios santad, MualgMacbulac and Seaview Subdivision, Pipeliue oon=
nections will also be made to walls construoted during this phase (at
nodes nc. 322 and 127).

Tra pipelines to be coustrucied during Fhase I~ include 5C meters
of 250~ jipelines; 4,140 metavs of 20C-mm pipelines; 1,730 meters of
150-mm pipelines; aed 1,440 motera ol JCO-mmn pipelines, tctalling 7,410
meters of pipelincs with diametars frem 100 to 250 mn, All required
fMtting: and valves will be provided.

Internal hetwvork

During Phass I-B ou additional 1493 hectarss of squivalent internal
petwork will bLe installac. This will oconmist of 19 hectares covered by
distribution systen pipsiines und 94 hectares of internal notwork piping,
all installicd during this phase. Hence, by 1990, 49 percent of the year
2000 net service urea will receive internal network riping.

Sorvice Conncchtions

During Phase I-B atout 3,065 additional service connections will
pe installed within the STL-WD service area, at a rate of 61C camections
per year. Ly 1990 there will be a total of 8,570 servioe connections
within the vater district.

Fire Hydranls

During conatruction Phase I-B, about 137 hectares within the SIL-WD
service arca Will be provided with fire protection service by fire
hydrant installations This additional area will bring the total area
covered by fire hydrants to 454* hectares by 1990 (49 percent of the
year 2000 service area served by internal network piping). About 20
additional hectares within the poblacion will receive higher level of
fire hydranl cervice, with the remainder of the area to receive normal

residential-tvpe service.

*Includer 28 heotures presently sorved by the exiating syotem's
iire hydrantsa.

IX=19



Pipe
I

Humbar

je0
22
123
206
207
244
245

246

138
210
209
222
243
247

119
139
203
235
236

118
126
128
129
202
225

IABLE Ti-5

DISTRIGBUTICN FYTL DN~ CHASK T

teastion/Meecrt b iy

Rein?oroenyﬂt Mg
frazdom Blrde Fart of
dreaaon Blode Bast of
Freadumn Blvde Laui oi
Rizal St. Baot of Bo.
Riusai Ste EBast of Bo.

Flenis deveiopnani
Llera Developmant
Elena Devulopinent
Lantad
Leutad

Faet ol Seaview Sabdivicion
Bast of Seaview subdivision

Addivioral Plyes

To Well =t Node lice 122

Matagoy St

From Matagay Cresiz Road Bast of Bo.

On Road Bast of 8. Lantad

To Well ai Node lioe 308

To Woll at Node Xo, 127
Mcllinley 3t, Fast of Rizal St

Elerna Iisvelopment

Fror Fatagoy St. o Maragoy Crask

o, lantod
Frocdom Blvde Went of
FPrecdom Blvde Werst of

Elene Drivelopment
Hofilann Subdivicion
Horvlenu Subpdivision
Hofilena Subdiviuion
Bo. Laniad

Seaview Subdiviaion

L:.”mey Sta
Loney St.

Py e
Dissater
¢

SO
200
200
200
200
200
Sub-Total

250

200

Lantad 2

200
200
200
200

150
150
150
150
150

100
100
100
100
100
100

Sub-Total

Tatal

370
320

130

450
240
2,310

100
450
320
290

2l
1,130

250
160
185
245
250
Y
1 ,440
22230
7,410

o

n



Cont Summsry - Thasa L-B

The oost summary for propozed eonmirusticm during Phasae i-B
is prssepted iu Table [¥-6. Based cn 1978 prios levels, the total
projeot cost fur this phase ia 9,50 millien, with a foreign ex-
change sompement o PA.8) miilion.

Be  SEIOND STAGE O WR , ‘
LCNTERD CONSTRUGTION PROSRAR {1991-2000)

The resond mtags of th: reosz-ended prograr inoludes provie
slon of additicnal source, vtorege sad ddstribution fascilities and
8xpansion of intargal network, tervins conmections and fire Pro—-
teotion faciliiies. Theme sorks will bs implemenied in 2 construo-~
tion phases,

CONSTRUCTION PHASE Itk {1991-95)

Souree Muoilities

As rroviousiy stated, welis insimlled during Phese I-B will
provide sufficient total production ocapaciiy to meet system water
demand wrtil 1991, To provide adaequate souroce capacity to neet
system dumind bayond 7995, 3 wells will be constructed during
FPhase II-A. Thewe wells will each produce an estimated 2,700 cumd,
and will be sonstructed at nodes no. 119, 128 and 129, in 1991,
1993 and 1995, respectively. The <dditional 8,00 cumd souros
capacity provided during this sonsiruction phase will inorease the
total capacity to 26,600 oumd for the SIL-WD, whioch will be suffi-
olent t¢ meel nystem demand until 1996-97 (see Figure IX-3).

Storaxe Faoilitiqg

in srder v provide eufTicient wlevaied storags capacity to
neel sycriem poak domsnd dn ths yasr 2000, an additionsl TOO oum of
storage oopaoiiv will be required. It is recommended that a 200-~cun
storage tank ba constincted in 1993 at node no. 57 (the site of
of exdzting well nc. 1), Luring the same year snother eleveted sto-
rags tauk of 500 cum capeeiiy will be constructed at node no. 6, the
alte of the tank conetirue’ g dwring Phaca I-he

At {he tims of constru~riion of these storage tanks, the storage
voluws oquired beysnc the year 2000 should be investigated to en-
gure thet ihe most wconomical long-term oonstruction program is im~
plemanisd,
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SO3T SUMMARY ~ PHARSG (-B
—— Cost (&)
Itew Loew? Poretgn’”  Total
Soures Facjlitia:
{4 wells complets wiin eyuipe
went nru chlorinatiae Faole
]i. ‘ilcv}
Materizla and Nguinmant 104,800 1,075,200
Civil and Structursl 1,505,200 e — .
1,614,000 1,075,200 2,689,200
Mat-sv- aln 'mr. tquip 2,300 11,000
Civil ena Steuctural 6,000 e
fd 19C w x 200 m»f
Meteriale and Zouipment 134,100 527,200
Civil and Structurs) 1564200 -
(1,730 m 150 ma)
Materisia awd Bquimmend 35,100 150,600
Civil and Struotural 126,200 -
(1,440 m 1 107 1)
Material. and Bquipoent 5,800 575020
Civil and Structural 76,300 -
(Valves)
Matericis and Equipmsnt £,200 16,500
Ci“,il x‘—nd '-'J‘“tc *‘ﬂ] 614“’ ~ [
758,200 766,500 1,524,800
Sub=totsliss
Materials and Equipment 291,900 1,841,800 24133,700
Civil and Siruotural 2.080, 300 - 24980, 300
24372,200 1,841,800 4,214,000

dﬁulou latad gl

Contingsuolss wmnd ﬂnginoori'
cent, rempaotively, for these

;33100{‘ = mﬁ (}O
1} oogte ars 15 percent and 10 per—

items. N
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Itomal Feiwork

During Whase TI-4 sdditiomsl 237 hectaren of equivalant ine
terral network will ha inefalled, This will consiet of 43 hLoo-
tarer coverad by disiriluiicn fysien pipalines and 192 hectares of
interrel network piping, all installsd during ‘his phase, About
T4 percent of the yosr 2000 net servies arsa ¥ill rsueive sgiiva~
len. inte-rsl network piping by 1995,

Servics Connsct iy

Puring Fhaze 1I-& 3,900 additionsl ssyvice sonnections will
be installed w.thin the arves served by the SIl-W2, at a rate of
about 780 oomnsctiona per yehTe lisnce; Yy the yoar 199%, there will
bu & total of 12,47C mervioe conrections within the SIi~WD servios
RYCE.

Pire Hydrants

Buring oonsiruotion Phasze Iid; 237 heotares within the SIl~WD
service area will ba provided wiih fire protection service ty fire
hydrant insisllasion, This additionsl ares wili bring the total
area coversd by fire hydrants to about 691 hec.ares Yy 1995 (74 per-
ocent of tko rear 2000 nervios area serwed by internal network

piping).
Comt Summary —~ Fuage IT-A

A cost summary for proposei construction during FPhase II-4 is
pregonied lun Table IX-8, based on 1978 price levels. 'The total
projest ooet for this phase ia £13e52 million, wit“ a foreign ex-
chauge compomant of P6,17 willion,

COXSTRUCTION PRASE 1I-B {1996-2000)

Source Manilitiss

Juring this fina) phaao of the recommendsd congiruection prog-
ram, 2 additional wells will be required, It is recommendsd thet
these wells be constructed at nodes no. 126 and 125 (ses Pigure IX-4)
in 1997 and 1998, respectively, Fach of the wells will have a oaps.-
olty of 2,700 cumd, and will be provided with structures, pumping,
metering, piping and disinfeation faoilities 83 roquirsd, The addi-
tionel 5,400 cumd capaocity provided during Phase I1~B will inoreaze
the toial acuros capmoity to 32,000 cumd - sufficient to satisfy syn-
tem demand until {he year 2000,
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CO3T SUMMARY -~ PHASE IT-A

Iiem

Source Fajilities

ZB wells ocomplete witli equip—

! J’iEI)}E TY""'H

ment and chlorination fasilitiea)

Materinlas end Equipment
Civil and Struciursl

ftorage Facilities

,200 oum elevated etorage

tank at Node No. 57)
Materials and Equipwent
Civil and Struoctural

(500 oum elevated storage

tank at Node No. 5)
Materiale and Equipment
Civil and Structural

Distribution Pinslines
(5,335 m x 200 nns
Materials and Equipment
Civil and Struoctural
(250 m x 150 mmn)
Materials and Equipment
Civil and Struotural
(990 m x 100 ma)
Materials and Equipment
Civii and Struotural
(670 m x 250 mn)
Materials and Equipmont
Civil and Struotural
(Valves)
Materials uud Bquipment
Civil and Structural

Cost (’l .
Local Fareiggiz/ Total
78,600 806,400
L.131.99C it S e
1,210,500 806,400 2,016,500
355,700 254400
152,500 101,600
732,600 52,300
—213,900 202,300 R
1,554,700 388,600 1,943,300
171,600 675,400
455,600 -
5,500 21,800
18,200 -
4,000 35,600
52 ’500 =
38,900 147,400
81,100 -
7,700 23,600
14200 e —
843,000 907,800 1,750,800

15/ Calonlated at US$1.00 m #7400
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TABLE IX-8 (oontinued)

Item Local Foraign Total
Sub-*otallé/
Materials and Equipment 1,394,600 1,791,900 3,186,500
Civil and Structural 2,213,600 310,900 2:524,500
3,608,200 2,102,800 5,711,000
Intarnal Network
162.1 hectares
Materials and Equipment 103,000 805,700
Civil and Structural 1,017,200 -
1,120,200 805,700 1,925,900
Servioe Conneotions
(3,900 new conneotions)
Materials and Equipment 93,600 1,887,600
Civil and Structural 1,275,300 - ~
1,368,900 1,887,600 3,256,500
Fire ants
(237 hectares)
Naterials and Equipment 45,700 156,100
Civil and Struociural 67,100 -
112,800 156,100 268,900
Sub~tota1ll/
Materials and Equipment 242,300 2,849,400 3,091,700
Civil and Struoctural 2,359,600 — i 2,3%9,600
2,601,900 2,849,400 5,451,300
Total Construetion Cost
Materials and Equipment 1,636,900 4,641,300 6.278,200
Civil and Structural 4,513,200 310,900 4,804,100
6,210,100 4,952,200 11,162,30C

lé/Continganoies and engineering costs are 15 peroent and 10 peroent,
respectively, for these items.

Contingencies and enginesring ocosts are J0 percent and 5 perosnt,
respectively, for thess items.
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Item

Contingencies
@ 15 peroent

@ 10 percent

ineerin
@ 10 percent
@ 5 perocent

Land

TOTAL PROJECT COST

T A ——

lg/tngineering cosis consist of 65 peroent foreigu

TABLE IX-8 {continued)

Sub--total

Sub-total

- Cost (F)

Local Fovaign Total

541,200 515,400 856,600

260,200 284,900 545,100
7,011,500 5¢552,500 12,564,000

229,900 426,900 656,800
—104,900 1245900 299,800
7,346,300 6,174,300 13,520,600
—900 = —200
7,347,200 6,174,300 13,521,500

exchange,

based on recent projects of this type.
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Although under the reccmmended rrogran, sufficient socuroe
capacity will be provided to satisfy projected demands until the
year 2000, consideration should be given to demand beyond this
year during Fhage II-B to provide the most economiocal program of
source development, ‘

Distribution Pipelines

The majority of pipelines to be installed during Phase II-B
are reinforcemsnts to existing pipelines and other pipelines in-
stalled during the recommended construction program. These in-
clude reinforcements alon® Freedom Boulevard, Plaridel and Mo~
Kinley Streets, within the poblacion, & portion of Rizel Street
east of Barrio Lantad, and the pipeline from node no. 116 to the
well at riode no. 108,

Additional pipelines, extending beyond the anticipated year
2000 service area, will be required to transmit flows from the
Phase II-B wells to demand centers within the service area. These
pipelines extend to wells looated at nodes noe 125 (northeast of
Barrio Lantad), 126 (northeast of Barrio Rizal) and 129 (southeast
of Barrio Guinhalaran),

The recommended Phase II-B pipelines are listed in Table IX-9
and shown in Migures 13-4, IX-5 and IX-1 (appended).

Internal Network

During Phase 1I1-B, an additional 237 hectares of internal
network piping will be installed. This will provide equivalent
internal network system service to a total of 928 hectares within
the SII-WD service area or 100 percent of the year 2000 net ser—
vice area, ,

Service Connections

About 3,900 additional service ocomneoctions will be installed
during this phage, at a rate of approximately 780 oonneotions per
year. Hence, hy the year 2000, a total of 16,370 oonnections will
bhave been installed within the SIL-WD servioce area.

Fire Hydrants

During construction Fhase II-B, about 237 heotares within the
SII~WD service area will be provided with fire proteotion service
by fire hydrant installation. This additional coverage increases
the total area oovered hy fire hydrants tc 928 hectares by the ysar
2000 (100 percent of the year 2000 service area served by internal
network piping).
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Pipe
Number

208
302
303
318

320

322
323
324
325
326
327
328
329

301
303

304
306

TABLE IX-9

DISTRIBUTION PIPELINES - PHASE II..B

Looation/Descri

Reinforcement Pipes

ion

Rizal St. East of Bo. Lantad

Rizal St. at North Bo. Lantad Rd.
Rizal St. at North Bo. Lantad Road
East of Seaview Subdivieion to Well at

Node No. 128
To Well at Node No., 108

McKinley Ste West of Rizal St.
McKinley Ste. West of Rizal St.

Plaridel St.

McKinley St. West of Rimal Ste
McKinley St. West of Rizal St,
Freedom Blvd. West of Rizal Ste
Freedom Blvd, West of Rigal St.
Freedom Blvd. West of Rigal St.

Additional Pipea
North Bo. Lantad Road

Risal St., Narth of North Bo. Lantad Rd.

To Well at Nods No. 125
To Well at Node No. 126

X-30

250
250

Total

Pipe
Length
_Lef.

335
60

580
320

J.120
2,445 m

100
100
190

60
130
130

65

620

480
1,100 m
360

B

5,265 m



Cost Summary Phase II-B

A oost gumpary for construction during Phass II-B is present-
ed in Table IX-10, RBused on 1978 price levels, the total project
cost of this phase is $10,28 millicn, with a foraign sxchange oss-
ponent of P5,21 million,

E. CAPITAL COST SUNMARY

The oapital oosts for each puase of the recommended oconstIuo-
tion program, including the immediste improvement program, are sue-
marized in Table IX-1i, Ths total projeot ocsts pressnted in thia
table inolude enginesring, oontingsncies snd land costn. All oone
(Strustien sost emtinates are bamed on 1978 prios levels, The
.foreign exchangs component of the total project cost includes the
costs of direct and indireot import items.

¥, ARNUAL OPERATION AND MAINTENANCE €OST3

Annual operation and maintenance oosts include pereonnel,
power, fuel, chemicals, maintenance, offioe supplies and othsr mis~
osllanecus expenses which are necsssary to sustain the overall water
supply system, The total annual budgeted cost of the existing systenm
wes 285,300 in 1976, Following implementation of the immedists
improvements and the long-term oonstruction program, the annual ocost
will inarease due to the additional oosts for personnel, chemicals,
fuel and maintenance.

The annual operating and maintenance ocosts are astimated to bs
0,5 million, P1.3 million and P2.2 million in 1980, 1990 and 2000,
respectively, The breakdown of these costs is presented in Table IX-12,
All costs shown are based on projested 1978 price levels.
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TABLE IX={0

COST SUMMARY PHASE IT~D

. Cost (®) -
1t
Item Local Foreig Total
sourca facilities
(2 wells complete with equip-
ment and chiorinaticn faoilitias)
Hatertals ang Ejyuivment 52,400 537,600

Civlil and Structural 154,600 e
807,000 537,600 1,344,600

Distribuiion Pipelines

(860 m x 250 mm )

Baterinle and Equipment 4%,900 189,200

Civil and St»uciural 104,100 -
(3,545 m x 200 mm)

Materiale and Equipment 113,500 446,700

Civil and Structurel 301,300 -
(860 m x 150 mm)

Materials and Equipment 18,900 74,8600

Givil and Structural 62,800 -
(Valv.s)

Materiale and Equipment 5,100 17,700

Civil and Structurel 24700 -
20/ . 1,300 7231:400 1,389,700
Sub-total=
¥aterials and Eguipment 239,800 1,266,000 1,505,800

Civil and Struotural 1,228,500 - 1,228,500
1,468,300 1,288,000 2734, 300

Internal Network

(237 Ha)
Matevialas and Equipment 127,200 995,200 1,122,400
Civil and Structural l,2g6,§00 —T 1,256,500
1,383,700 995,200 2,378,900
Service Connections
(3,900 new conneotions )
Vaterials and Equipment 93,600 1,887,000 1,980,600
Civil and 3tructursl 1,273,300 oo 1,275,300
1,3%8,900 1,887,000 3,255,900

Pt Attt .

1
2—3/Caloulated ut 7881.00 12 7,00,

Contingenoias nnd engineeriang costs are 1% peroent and 10 per—
cent, respeotively, for these items.
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TABLE TX-10 (oontinued)

Ttom

Fira Kviranta

{237.3 hootares ]
Materiala and Bgquipment
Civil and Struvotural

Sub-tota12Y

Matoriale and Bquirment
Civil and Siruotursl

Total Congtruciion vost
Materials and Egquipnent
Civil and Struotural

Contingencize
@ 1% peroeni
@ 10 perocant

Sub~total

aa/

Engineer tng=%
@ 10 paresnt
@ 5 parcaent

Sub-total

Land

Z0TAL PROJECT COST

e A——

Cogt {»)
Local Foreign Tovnl

45,800 156,300
1,100 —— -
112,900 156,300 245G, 200
266,500 3,038,500 3,305,100
2,598,900 e 2,798,900
2,885,500 3,018,500 54504 ;000
506, 4C0 44304,550 4,810,900
3,827,400 e 2,827,400
4,333,800 44 304,500 8,638,300
220,200 189,900 410,100
..286,600 et 032800 220,400
4,840,600 4,798,200 9,638,800
110,000 204,400 314,400
~A13.600 £11,100 244700
5,064,200 5,213,700 10,277,900
e 500 S e 20C
5,064,800 5,213,700 10,278,500

e [' .
-“-}/Contingenciau and enginoaring costw are 10 percent and 5 pere
csent; respaciively, (o thens itema.

LoD
2.
aeea

) -
Mginecring costs consist of &Y perocar

basad on resent projesis of Lhis typo.
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TABLE 1X-]1l

CAPITAL

COST SUMMARY

Construotion Constructiom Conmtructian Frojsct Cost (P)
Phase _ __ Pesriod Ceat (F) Looal Foreign Total

Innediats

Improvament

Program 1978-79 4,224,200 2,533,600 2,648,700 5,182,300
I-A 1980-85 9,436,600 6,202,800 5+288,700 11,491,500
I-R 1986=-5¢, 7,985,700 4,881,700 4,806,500 9,688,200
TTwd 199195 11,162,300 7,347,200 G,174,300 13,521,500
1B 1996~20060 8,638,300  _5,084,80C 5:213,700 10,278,500

41,447,300

TABLE I¥-12

26,030,100 24,131,900

ESTIMATED OPERATION AND MAINTENANCE COSE‘S—‘Q/

50,182,000

Adninisiration Power, and o
Yoar and Perasonnel 1‘-“&91-2;&-/ Chemiealsgy Maint@nanoo—‘fé/hliaoallaneous Totel
1976 186,600 43,600 1,900 29,000 24,200 285, 300
1380 253,000 128,500 14,100 £7,900 35,400 458,500
1985 253,900 272,200 27,800 136,400 57,100 883,400
1990 213,400 416,000 41,500 205,300 91,900 1,268,100
1995 673,600 605,000 59,600 254,000 148,000 1,780,200
2000 757,600 794,100 77,800 370,900 238,400 2,238,300
23 (Caloulated at 1978 prioe levola.

g.-/Includas diesel fuel for

ol

inoluder chlorine

(@ #5.

pump operation (® #1.31/1 and other
nisoellansous el and ¢eleotriocity items.

0/kg)s

=~/ Mointenonce for pipelines, structures and other
oaloulated at + percent pexr annum on total construoctiom
for mochanioal equipment is calculated at 2 percent per

=34
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T, IFWERACGT/DRA SFAGE COYCEPTS

tgambing Iralnape Jyute

the esxisting drainage system in 31lay consiste af a central
comduit conpleting of 1.000; 1,200 and ;500 mm disueter reintoroed
Sorigveds oipese.  Thess 2<¢iend along Rizal Street Fior Freedom Tounle~
vaxd to Ketigsy Oreek end are fed by & aetwork of 400 e diametar
reinforned conarste ninsy laid a&long tho sireets of $he ~ora elty sire
rounding the pubiie plucae Thess relstively large cendults ave in tuem
Fad b 7o extonsive svoiem of smaliae- unlined open nirsei canala oon-
shyuelaed zleag whireecs peripharal o the carva eitv. ALY watar drainad
by thoo aveZenm iy oRreded nesthward te o diespooal i .int on Matigay Creck
wptol wvbteguanilys Joins Metegny Creal, fovsing Bas. Oresk whioh flows
Rtoul 7 ke berovs smubying inlo Quiesres dtratv. Tho southeastern and
weztero portione or the ruieirnlity sre drained sxcingively by omall
walinad #arthon ceaals vhich “rangport storm watar to Guimaras Stroi+
vie Cobug COresk und smal) natural drainage - 1ls nsar RFerrio Nambulse.
Bedsting drainsgs facii ties sre shovp in Py ¢ TieGe

T lergar conduitso alony Riga) FHrest wers oonstrucvied in 1968-7¢
by the wunioipal mgesring dopartusnt to contair the ficws irangportad
2F t ke older oxigting syatom of drainage pipes und oanals, Although
e sore olty arsa of Hilay 1w relativaly well dewclopsd with raspsoct
b drainege Fasi)itdes, additional required works have not been dons
hecseae of the inability of the municipality to gererate funds, The
munielpslisy meiuntairs the drainags faocilities witkin an axisting in~
sdequeie road malinlenanns budgst.

The mwaller unlined strest canals ars eerssntially earthen irenches
varying in width Trom 0.5 40 1,0 metar, with depthes varying from 0.25
0 0.5 meter,  Although the flow from some sireet ocanals is directed
Lo tha  larger angtwork of drainage conduits, frequently, the out-
iying cannle ainply overflow ingo adjacent low-lying sreas, especially
dusing parieds of heavy raintell.

The existing draintge facilitien wera ocenstrusiad £9° the collece
vlon and dispamel of sicrm watar rumoft, Most or tha street canale
erg vy dueing non~reing perinde. During rainy porioda, surfece runoff
28 wwll e some minaellaneous sglid wagte, 1o carrisd by the strsat
senals, with minimal josastia sawags contrituting o the total flow.

Fasld obaervardenr LT the drainsge syotem in 5lizy are as followus:
T Tha major diepowal acsa fer atorm water runoff is Guimaras
Dtrait, via sarious umall natural waterways such as Hatigay,

Hatagoy and Cabug Cresks.

“r Domastic wastewnter ia discharged iuto mepiic tanks and pit
prigiaz. Sowe roof drainags (s transpertnd to ithese faoi~-
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acoasional Tlosding

ring ~uing perlodn.
AR EPAIER, -

e srore

=3 oot L oaE Ll am 2upre.
ol © domentdes s ew %f trave. s averland T
drainags fae hies o ’aw»'vg arett Wusing Teiny sorleds

2« The publis o

goantEyed slong Py Purgwe irest, Jm dralrad
renily 1 H

fhe Rizal Steset dcalneges pins wit s abeoetd

gegiion oF AR pivwe  The slanahtesiouss sorying the
;uni“*p»‘ LY loos Gt pao fhotohaleran, south of e
ponlacice, and im dr looal siveat canale ddveciiy
inte Guimaray Sivai

4o The sunislpalivy mwiatzing <he gxisting dxuinggy systemx with
funds silooated for voad paintevnsnce.

J¢ At prowent, iiers ds ounly one knowp oomcersial Feeducer of
wousus) HLF’P”"‘QT, o poultey fara To-aied sesr the iten-
seotion of ¥readem Foulevsrd =nd Risel 5v.aet. There are nu
other kavin indneirise prodiclng signifioans wartewntars,

£ 14 EFE Y vRETe8 i3 ocle
- wmmie ¥ tod beuled te o dump slte loentud
in 'ﬂ&h&;ir* &0 3 opksclon, nsar valuy Creal;
Tueas wanies rrz 1Y burned.
T Miaer ologging of drainsgs conduitn ie omivad Ty deposition

6. lowa!lly ercdad soile and ihe demping of 50146 waatw
Bateriais inva the 2rainags conalg.

E. Fo signifissul Tlood protlene hawe bsen srperiesced ia Silay,
u&?”?d3 arees uwye perlodically flcoded Tor several huuds,
% odvadin resdily afier fne congaticn of rainfall,

-

wautiﬂhﬂnip with Infrasirugiuce ens Osher Fruringering and
Eoomonie Iuw*oy

et o

The orovision of EHYersgs and Arninsage Taoilities within tae 811~
Lipmifiiesnt saunact on water Fepply mnd otk or infrastrusivre
Gomporantys  Similarly, wconcwics {publia’s ability-to~puy) end iLa
stutus of public heal-z affacnt dirently the fesscibility of previding
gayarsgy atd dralaage sdlitien,

F- 5
s
E
a“
.; 7]

aly m*nor Shoma WREeS drainage protviome

Y} ar ot 1t appears roni dreainege faoi-

in Sliayta 1ist of infrestroctures
fiag tas implmendadion

Apdeal and o0~

In visw of tua veint
Seing exparisnces in
1itien 40 not warrant 11
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Information from the Department of Health indicates that in
1976, 23 percent of Silay households had water~borne toilet facili-
ties, 16 percent had olosed-pit type toilets and 61 peroent had no
toilet faoilities, It ie unlikely that such a low percentage of
"modern" facilities can economically justify a near~future sewerage

program,

The rationale for the provision of wastewater facilities has
traditionally been based on aesthetics and public health benefits.
At present, there is an obvious water supply problem in the SIL-WD,
As the water supply problem is resolved; wastewater volumes will in-
crease, Related aesthetis and public health staudards will improve
in time, increasing the urgency for soiution of the wastewater prob-
lem,

Projeoted Wastevater Volumes

Wastewater flows in the SIL~WD were projeoted for the years
1990, 2005 and 2025, These estimates are shown in Table IX-13,

The servioe area coneidered for the wastewater projections was
the core area to receive water supply by 1980, Thim area is the most
densely populated area in the water distrioct, and is the area where
public health and nuisanoce problems associated with wastewater will
be greatest,

The wastewater volume which oould be collected was determined
by estimating the peroent of water supply oonneotions (domoltio
and commeroial/induatrial?fzstitutional) with sewer comneotions during
the design period from 1990 to 2025, It was aspumed that all water
supply conneotions would have sewer oonnections by 2025, and that in
1990, 30 percent of domestic and 50 peroent of commeroial/industrial/
institutional water supply conneotions would have sewer oonneotions,
It was assumed thait there would be no unusually large water—corsuming
oonnections during the design period, and that 90 percent of water con-
sumed would therefore be returned to the sewers, An allowance was
made for groundwater infiliration into the sewers, based on projeoct-
ed percentage of physioal area with sewers and an infiltration rate
of 0.15 lps/hectaro. The number of sewer conneotions required during .
the design period was then checked to ensure that the annual rate or
sewer conneoctions was realistically within the capabilities of the
water district,

IX=37



TABLE IX-13

AVERAGE DAILY WASTE{ATER FLOWS
SILAY CITY WATER DISTRICT

Wastewater Flows (cumd)

BE=XI

Commercial/
Served Design Industrial/ Infiltration
Area : Year Domestic Institutional Allowarnce Total
Fotlacion 1990 566 151 757 1,514
2005 2,072 587 1,148 3,807
2025 7,€95 1,974 1,594 11,463
Barrio Rizal 1990 165 44 292 501
2005 605 171 420 1,196
2025 2,306 576 5€3 3,465
Barrio liambulac 1990 208 55 603 866
2005 761 216 868 1,845
2025 2,899 725 1,205 4,829
Barrio ;
Guirhalaran 1990 133 35 £ 56 434
2005 487 138 32 1,007
2025 _1,857 464 _.531 _2,852
Total 1990 1,072 285 1,95¢& 34315
2005 3,925 1,112 2,818 7,E55
2025 14,9357 3,739 3,913 22,609




Alternatives Available

The ocost of seweraga/drainage facilities for the SIL-WD area is
expected ti be significant.

The provision of a financially self-sufficient sewerago/drainage
system ie seldom achievel even in developed countries., It is likely
that the SIL-WD is no exception t< this rule, ’

Feasible alternatives for sewerage in SIL-WD area appear to be
as followss

(1) individual (septio tanks) or unified public collection
system;

(2) combined or separate sewcrage/drainage systems;
(3) various degrees of centralized community Bewage treatment;

(4) disposal system (river. land, or bay disposal) for treated
sewage,

The question of whether the SIL-WD should construct a combined
or a separate sewerage/drainage system depends on economic oirocums~
tances,

An alternative to the combined system which must be investigated
in detail during the sewerage feasibility study is the provision of
open canals (peripheral drains).

Alternative treatment and disposal methods for intercepted waste-
water may consist of:

(1) Screening of gross solids, high-rate lagoons and effluent
discharge into Guimaras Straite.

(2) Some form of treatment such as conventional primary and/or
high rate secondary treutment may be applied. Treated
wastes may be used potentially for agricultural irrigation.

Recommendations

As soon as the first phase of the water supply program is under-
way, a comprehensive seweraﬁe/drainage feasibility study should be
undertaken. This study must address the issue of combined versus
separate sewers. It should also update the population and water demand
projections of this water suppl' study.

Once the decision has been made to use either the combined or
separate system, the water district muat embark as promptly as rossible
on 2 street sewering and house connection program.

4 plumbing code should be developed by the SIL-WD to coordinate
plumbing requirements for water, wustewater und surface runoff faci~
litiess Thie code becomes very important and meaningful particularly
it a separate system of sewers is adopted.
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In the meantime, a house-to-houge survey should be conducted
to inventory existing wastewater and toilet facilities. As-built
drawings of storm drains and peripheral canals must be compiled and
accurately recorded in preparation for the sewerage/drainage feapi-
bility study.

For residences and establishments that currently lack waste dis—~
posal facilities and are financially unable to provide the modern
flush toilet with septic tank, the Department of Health (Division
of Environmental Sanitation) has developed an inexpensive water—seal
toilet,

Permanent rights-of-way should be acquired for the main routes
that will be used for drainage/BeWurage canals,

Dumping solid wastes into waterwiys, cunals and manholes, should
be strictly prohibited. Solid wustes not ¢nly pollute the water, but
are also very unsightly and serve as habitats for flies, rodents and
parasites, The proper Landling of solid wastes should be studied and
planned carefully,

He MANAGEMENT OF WATER RESOURCES

In order to make the best use of water resources available for
present and future demands of the SIl~WD, certain technical and manage-
ment steps must be considered. These considerations are primarily
related to the collection of data concerning the chemical quality and
amount of water produced by the district, and a data storage and re~
trieval syutem which would be made readily accessible to those organi-
zations dealing with the subjects These are discussed further in
Appendices M and Py, Volume II of this report.

I. UPDATING THE WATER SUPPLY MASTER PLAN

To be a meaningful working document, this water supply master
plan muet be periodically updated. Changes related to technological
developments, social goals, land use concepts, unforeseen population
growth or movement, etc., must be reviewed for possible long-range
impact on the programs recommended in this report. An outline of the
steps required for such periodic updating is presented in Appendix Q,
Volume II,

Jo ENVIRONMENTAL CONSIDERATIONS
Appendix R, Volume II discusses some of the ways the construction
program may affect the environment of the study area. Some of the

nalural resources affected by the program are irreplaceable, requiring
due consideration before actual construction,
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ANNEX IX-C

DISTRIBUTION SYSTEM GROWTH

(Gereral
R Y

It is necessary to projeot the growth of the distribution sys-
tem in order to estimate the required expenditures for internal net-
work piping, service connections and fire hydrant requirements. The
projection of distribution system growth is based on (1) an appor-
tionment of the served population among individual sections within
the service area, (2) the projected number of persons served by each
connection, and (3) the individual areas of projected served seo~-
tions within the service area, The details of these items are dis-
cussed below,

Served Population

The projections of served population presented in Chapter VI
are prosented in Annex Tuble IX-C—1, according to individual com-
munity served and respective service areas in 1976, 1980, 1990 and
2000,

ANNEX TABLE IX~-C-1

SERVED POPULATION FROJECTIONS
SILAY CITY WATER DISTRICT

1976 1980 1990 2000.
Community Service Service Service Service
Served Area Area Area _Area
Silay Poblacion 4,424 8,250 21,890 35,730
Bo. Rizal 878 2,410 7,510 16,660
Bo. Mambulac 598 3,030 12,730 20,770
BO. Lan'tad - - 4,240 10,200
Served Population 5,900 15,630 54,870 103, 160
Total Service Area
Population 21,280 41,440 84,610 130,770
Percent Population Served 28 38 65 79
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Number of Persons per Connection

Based on the pilot area survey made within the present .SIL-WD
service area, the average number of persons served per servioe con-
nection is 6¢5. It is anticipated that this number will slightly
decreuase during the study period. It has been assumed that the ef-
fects of future increased living stundards and family plamning will
be offset by the effects of future inward migration. Hence, the
estimates of average population served per connection are 6,4 for
1980 and 199C and 6.3 for 2000,

Total Served Area for Individual Communities

The totdl areas of the individual served communities were pro-—
Jjected on the basis of field studies and locations with potential
consumers of the SIL-WD water supply, These projections are pre-
sented in Annex Table IX~C-2,

ANNEX TABLE IX~C~2

TOTAL SERVICE AREA
SILAY WATER DISTRICT
(in hectares)

1976 1980 1990 2000
Commumnity Service Service Servioe Service

Served Area Area Area Area
Silay Poblacion 69 123 215 272
Bo. Rizal 14 45 104 200
Bo., Mambulac 21 93 104 107
Bo. Guinhalaran - 1 94 256
Bo. Lantad - - 89 197
104 302 606 1,032



Area Served by Internal Network

In order to project the net area to be served by internal
network piping, the gross served areas presented in Annex
Table IX-C-2 were modified, taking into account ‘the percentage
of population served throughout the study period (65 percent
and 79 percent of the service area population in 1990 and
2000, respectively) and the actual area served by installed
piping by 1980 (182 hectares), Thus, the modified served areas
correspond to 182.0, 454.5 and 928.8 hectares in 1980, 1990 and
2000, respectively (60, 75 and 90 percent of the total servioe area).

It has also been assumed that distribution systcm pipelines
passing through the service areas will provide service to the
areas within 50 meters on each side of the pipelines. The resul-
tant net arcas to receive internal network are given in Annex
Table IX-C-3,

Number of Service Connections

The number of service connections was projected by dividing
the served population (see Annex Table IX~C~1) by the average
number of persons per connection. The estimated number of service
connections for each community within the service area is present-
ed in Annex Table IX~C-d.

During the leakage survey, which will be conducted as part of
the immediate improvement program, it is expected that some exist—
1ng service connec’ions will be identified as ma jor sources of
leakage, It is projected that major repair or replacement will
include 35 percent of existing service connections hy 1980, and
an additional 35 percent during Phase I-A., This schedule of re-
pair and replacement is based on findings that about 75 percent
of existing connections were installed before 1951 ard that ma—~
terials and installation methods previously used were substandard,

Areas to Rececive Fire Protection

All areas to receive water supply service by the year 2000
will also receive fire protection service by thies time. Normal
residential-type fire hydrant service will be provided, except in
tliose areas where high property values or high population densi-
ties are expected. Portions of the poblacion, barrios Rizal,
Guinhalaran and Mambulac will receive a higher level of fire pro-
tection service, The schedule for fire hydrant installation is
listed in Annex Table IX-C-5.
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ANNEX TABLE IX-C-3

NET AREA SERVED BY INTERNAL NETWORK SYSTEM
. (in hectares)

" ervet, (8009) (i56630) (metaon) omvianoy)
Silay Poblacion (110,7)* 31.4 19.1 41.8 41.8
Bo. Rizal (27.1)% 10.1 11.4 3944 51.0
Bos Mambulac (19,5)* 1644 2645 2.8 9e2
Bo. Guinhalaran (24.7)# - 8.2 6446 8040
Bo. Lantad 9.5 28.4 43.5 553

-‘.-.--——.-—.-—-M

Net Area Served
By Internal Net-

work (182,0) 6744 93,6 192.1 237.3

Area Served hy

Distribution Pipes 92.1 1944 44.9 -
Total Cumulative Area

Served 34145 454 4 5%* 691.5 928, 8#x#

*Figures in parentheses indicate areas served by 1980, The total
182,0 hectares represents 60 percent of the 1980 service area.
The remaining 120.0 hectares of the 1980 service area will be
served by 1985,

**Represents 75 percent of total 1990 servioe area.
**¥*Represents 90 percent of total 2000 service area.

IX—C—d
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ANNEX TABLE IX%-C—q

SCHEDVLE FOR SERVICE CONNECTION INSTALLATION

Community Immediate
Served Improvements FPhase I.A Phase I-B FPhase II-A Phase 1I-B
—_— (1978-80)  (1981-85) (1986-90) _(1991-95) (1996-2000)
Silay Poblacion (681)#* 609 1,065 1,065 1,125 1,125
Bo. Rizal (135)# 245 395 395 735 735
Bo. Mambulac (92)# 378 760 760 655 655
Bo. Guinhalaran 300 515 515 905 905
Bo. Lantad - 330 330 480 480
Total (908)# 1,532 3,065 3,065 3,900 3,900
Cumulative Total 2,440 54505 8,57C 12,470 16,370

¥*Figures in parenthesis indicate existing service connactions.
ANNEX TABLE IX~C-§

SCHEDULE FOR FIRE HYDRANT INSTALLATION

Community Phage I-A Phase I-B Phase II-A Fhase II-B

Served (198 1-85) ( 1986-90) (1991-95) ( 1996-2000) Total

bi;gglacion 71.1(61.2)* 31,0(20,0)* 57.3 573 244.T##(81,2)#
Bo. Rizal 57.3(14.0)* 27.9 4742 47.5 179.9 (14.0)
Bo. Mambulac  30.8(13.0)* 15.0 25.4 25.3 96,5 (13.0)#
Bo. Guinhalaran 73.4(11.4)* 35.8 60.5 60.6 230.4 (11.4)*
Bo. lantad _56.6 276 46.6 46.6 177.3

TOTAL 289.2(99.6)% 137.3(20.0)x 237.0 237.3
CUMULATIVE

TOTAL*# 317.2(9946)x 454.5(119.6)%  691.5 928.8 928.8

e — S———

*Figures in parentheses indioate areas to receive high~level hydrant servioce.
*#Includes 28.0 heotares presently served by fire hydrants.
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Discussions herein on fire protection assume that adequate
distribution mains will be provided and that hydrants are required
to obtain the available fire flow, '

Distribution System Computer Printouts

The following computer printouts (see Annex Tables IX-C—6
and IX-C~7) indicate the estimated hydraulic conditions within the
SIL-WD distribution system in the year 2000. The peak-hour and
minimuim-flow conditions are included as representative of the design
conditions at that time. The oritical conditions considered for
some pipelines are not necessarily the peak or minimum oonditions,
but the majority of the proposed pipelines are carrying capacity
flows during peak-hour corditions.

The format of computer printouts is discussed in Chapter XII
of the Methodology Manual, Pipeline numbers from 0 to 100, shown on
the computer printouts, represent existing pipelines. If an exist-
ing pipeline is replaced; the O to 100 series pipes are replaced by
400 series pipes, The pipelines with numbers beiween 101 and 199
are recommended for installation during the immediate improvement
program. The 200 series pipelines are intended to satisfy 1990 de~
8ign conditions and the 300 peries pipelines, to satisfy year 2000
design conditions.

Some of the pipelines in the recommended construction program
may appear to be in a construction phase not indicated by appro-
priate pipe numbers., This may result from other conditions govern-
ing the staging of recommended facilities. An example might be a
300 series pipeline included within the Phase I-B (1986-90) con
struction program. The 300 series indicates a pipeline required for
year 2000 service, to be installed after 1990. A well required be-
fore 1990 might be located along the 300 series pipeline, and would
require installation of the pipeline before 1990,
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42 2¢

1A
MM

1590
150
150
100
159
150
100
150
150
150
150
150
150
150
1069
100
100
100
100
150
100
100
100
100
150
150
159
150
150
150
150
150
150
200
150
100
<00
150
150
i50
100
450
i50
200
200
150
150
100
100
100

L
MTRS

223,
190,
230,
2354
17¢C,
80,
335,
1C,
240,
125.
11¢.
100.
10cC,
15C.
60.
130,
260,
130,
6.
230,
Ee
105,
1204
100.
110,
110,
115,
100,
120.
130,
110.
10C,
1¢¢,
704
10C,

Ss

Se
135,
19Ca
105,
180.
105,
Y

50,
10
80
170,
L30,.
190
15¢&,

AUEX PABLE IX-C<7 (oemtimmed)

He
c

gy
60

8y

70
1C0
1ovu

10
1¢0

80

80

tv

80

80

£0

10

10

10

10

70

b0

10

10

70

10

€0

€0

80

&0

80

€0

€0

80

tC
110

g0
€0
110

80

€0

70

70

10
100
110
110

10

80

10

70

10

K=VaLut

e dd3E~ui
Oel7cic=0i
Va2 d8E~01
Qe iz OV
Qeldi~vul
Cod78E=y2
VP & VIV
Cedlat~ye
Os2il:c-v1
C. 1 U*E-Ul
0.904E-02
0s 904E~p2Z
0.17£t~01
0s500E~01
CelusE 0O
0.242E QU
0.10dF 0Ov
0e542E-0l
0¢20dE~0Q1
Gse T09c=-vul
Qe876E~01
0.1QVE 0O
OOBJ“E-UL
0-99"’0E'U2
00994E“U2
Os l04E~vi
0904t =02
Oel 0EE=~U1L
QelluE=Q1L
Ce994E~02
Qe dU4E=UZ
CevavE=~Uc
Qe 804E=U3
0090“&‘02
0s320£~y2
00611E‘U4
0s122E~01
0.17£E_Ul
Oel2<E~0U1l
0s150E 0o
Uel22E-Ul
0.105E=-01
0eb617E=U>
Osl23€E-U3
Ce9lbk=uUg
Oel54E=01
Oslist v
0.154dF 00
Jei29E WU

IXwCm16

FLOW

4.54
470
5419
Veb2
2489
lel8
islé

le57

JeldY
Ve J0
4429
3403
o831
le42
Usedd
Qe
Vae3d
Va6
Ve 65
Vet
O.31
217
la75
l.20
2.78
4e47
5651
5039
3.09
7.80
6477
10603
18.29
3150
13,01
0.V
31.50
12.77
3.62
D%
le 60
4491
1¢00
e 35
22433
O.13
Deb
VoY
Oeal
Je 45

~=VE { =

MPS=--(K

Oe26
De27
Ued9
J.08
Oely
327
Jei?
JedYy
Jed2
Uel4
Vel?
Jel5
0.J8
0¢06
0.J5
0495
0.08
0.08
U.02
0.04
U435
0622
0el5
O.156
UeldH
0.31
J¢30
Uel?7
Qevé
0.38
0«57
1.03
1.00
0.74
JaeV
1.00
De72
0620
0,350
Oe 20
D.23
0.06
0.71
0.71
Jedl
Q.02
JeJb
0eJ)5
Jeld

Ld
Ly
LO
LQ
La
La
La
Lo
La
La
L0
L0
LJ
L9
LJ
LJ
LJ
La
LJ
L
La
(Y
LQ
0
LO
L0
LJd
LO
Lo

LO

Lo

LJd
LJ
Lo

LI
Ly
LI
LI
Lo

L3

La
Ll
L)

L3
LI
LJ
La

L]
LJ

HI

HI
Lo

HI

L]

LJ
LJ
L3
L3
LJ

==HEADLUS S~=
MT MT/1)00 Cx
0+34 1,49
030 laeby
Q.44 o5l
Je.U8 0.34%
L0407 0.43
0.01 Q.08
U. 36 1.006
0.01 Oel4
Je00 D01
0.01 008
0.15 1.3%
0.07 0.71
D.06 Jebl
003 0,17
0.01 J.21
0. 02 017
0.04 0.12
0.04 J.32
0.02 U.38
0.00 0.02
0.01 Je10
0.58 5450
0.28 2.36
0012 1017
0.07 0.60
O.16 leas
0425 cel3
0.20 204
0.09 deTi
0.53 4.06
De34 3.12
0.65 6449
2.06 19.66
0451 7435
1.05 10.47
0.0 U.U
0.0¢ 7.35
le36 13.10
0.19 0.98
0.70 .04
0.36 1.638
0.23 2e21
0.01 2.07
UelG 2483
0004 3.b’
V.00 0.00
0.00 0.02
0.03 Je22
0.03 Uelg
0.03 J.19



ANNEX TABLE IX-C~7 (contimued)

PIPE  NCEES OIA F=W  K=VA L Ui FLlH  =oVicm=  -=HEADLUS S
NGO  FRCM-TO MM MTRS C MPS~={K MT MY/ 1302 C
5¢ 42 4¢ 100 120. 79 Caldsic v OelU 3421 LO V.00 Jelhl
57 45 43 100 180. 10 Col5UF Ou VebHad J4Jd8 LI 0,07 Selb
58 47 45 100 1€5, 70 0Q.l%aC U 155 «2) L3 0.35 1.88
4549 46 36 200 1éfe 1U0 Q0.l34E-u¢ Fa90 D32 LU 0.11 Qa7
64 41 37 100 125 10 0.1)J)+2 vV lede Weld> LI 0415 1.20
461 438 4¢ 200 8le 110 Q.55dE-03 797 0432 LI 0.07 0.7
46/ 51 47 150 20Ue 1CU0 UeiZubt=~uy o9l JelT LU 0.09 Dot
463 48 49 150 112. 1{0 Q.663E~Uc leds D410 LI 0.02 U.l6
464 44 50 150 90. 100 0.333z-uc le42 V.93 LU 0.01 0.111
465 ha 48 200 400s 1i0 Qe.494E-v¢ 12419 De33 LO 0.51 Le2?
66 53 51 160 26C. 10 Ge242F wu le43 0.19 LO 0.48 leo?
ol 22 54 75 26C,. 10 C.982E 0¢ Ue34 UodB LU V.13 Q.67
68 £4 55 75 57C. 70 0.193E U Jeld Je.03 LU 0.04 D.0s |
69 55 88 75 S0. 10 C.305E vu Je06 0e0d LI 0.00 D.G2 1
70 88 56 75 13C. 70 O.4%uc wu 0.13 0.92 L3 0.01 0.07 L
71 28 27 100 110. 70 0.917¢-014 Le3¢ DJel7 LI 0.15 letd
473 15 140 100 140. 100 C.319E-01 2431 026 LO 0,30 l1.57
414 14C 24 100 100. 100 O0.43.:8-01 24U1L 0.6 LO U.l6 1.57
76 12 14 100 10, 10 0e.834E-0c¢ debl U.33 LU 0.05 4.53
471 349 38 200 1Ca 11C C.l25E-03 22445 Vel 0.04 3.93
1ov 3o 55 100 230« 100 0.99lE-01 1.00 G.l3 LY 0.10 Det3
101 Ei £8 150 250 100 O0.150E-01 2.31 0.16 LO 0.10 Je40
102 gi 86 100 90. L1CO0 0.333L-01 0.04 0.0l LU 0.00 J.J30
103 ¢l 86 100 120. 100 0.560F-01 1.42 0.18 LD 0.1l c.82
Lo4 20 87 1590 210. 100 0.l26E-ul 3.20 Q.13 LO 0.1l 0.52
105 13 6 150 470, 1CO0 0.28lt-ul 4«39 Uel3 LU 0O.44 0.93
106 €2 5 100 300. 100 0.129E vo 1e53 041y LO 0.28 0.95
197 &4 61 100 300 100 0.129F v le7i Va2 LO 0.35 1.17
108 3] €2 150 i€. 100 0.449E-02 2e28 Velld LU 0402 0423
109 6% 62 100 250« 1C0 0.104E Qv Je38 Qed>d LO 0.02 0.07
110 64 65 150 1% 100 0.449t-v¢ Z2edi Ueld L) 0.03 Ouul
111 | 64 150 1€, 1(0 QullifE-ul 4493 J.23 LO 0.21 1.15
112 10 2 100 380. 100 O.lo+c QU «21 0Val5 LU 0.23 J.0l
114 12 11 100 5C. 1CC 0.38uFE-01 ledo Dedé4 LY 0.12 l.56
115 12 68 100 A20. 1C0 0.136E vy Ue33 0J.04 LU 0.02 J.U6
116 66§ 71 100 290. 100 0.1l25c vu Uel9 Vev% LU 0.01 Jel%
117 6¢ 69 100 105. 1C0 C.4528-01 le4o Q.19 LI 0.09 Ueb7
llb el 68 100 250. 100 0.103t wu le34 017 LD 0.19 J.74
116 163 67 150 100. 100 0.598E-02 2065 Dei5 LI Q2.04 Je35
120 1l1l¢ 193 250 15Cs 110 0.625E-03 dle43 Ue50 Ue29 1.92
) VS R 65 100 270. 100 0.1l6E QO 217 0423 LO 0.49 1abl
122 1S2 192 250 5. 110 0.312&-03 £4.62 0450 0.12 Laeb?
125 19z 1 25u 175« 110 C.724t-us 22 3 Qaead 0.23 29
L24 €5 1 oo 7Ce 1CO 0.302F-01 190 D.13 LU 0V.U3 Oe.43
125 13 6 250 15Ce 110 07918 -uL 7.9L U.l6 Ld 0.04 Uel9
16 3 T4 100 330. 160 wv.laclE o 0.83 0Qeli LJ 0.1l1 Jel%
127 le 73 200 130 110 O.lolc-u2 Ye34 0.39 LU 0.10 J.77
126 & 75 100 345. 100 0.1l498 vvu 0.9F U.l2 LU 0.13 037

IX~C~17



Pipt
NO

125
| REY))
131
13¢
123
1.4
i35
36
137
133
13y
140
14i
laz
143
144
145
14¢
L47
l4s
201
202
2G>
204
235
206
207
29

209
210
211
212
213
214
21>
210
217
218
219
220
221
222
223
224

228

Tl -

226
2217
223
24y
230

NOLES
FRILM-TY

17 15
11 76
3¢ 77
£C 76
&l 6C
52 81
£2 34
85 8¢
Et 54
5L 8y
GC 8y
90 3
1 P
P 3
3 6

5 5
24 23
27 20
3¢ 37
te 112
J¢ 101
st 100
S6 9§
Ste 97
51 g5
S5 52
$3 95
Y E 93
G3 92
> Gl
91 S0
106
€2 10¢
1(6 105
li2 105
193 104
61 102
1C2 12
104 102
94 96
1C7 104
1C7 108
1GS 33
1Cs 85
8¢ 110
Li0 111
84 111
40 41
41 4¢
15 l6

Dla
MM

100
<00
200
190
£00
<00
<00

> 200

100
=00
159
200
200
200
2U0
150
100
100
18C
250
100
100
150
150
200
<50

> 250

250
200
200
200
<00
100
200
2C0
200
109
i50
159
250
200
290
200
150
100
loo
159
100
150
100

L
MTRS

AMKEX TUBLE IieC~T {oontinwed)

H—W
C

100
110
110
1C0
110
L1V
110
110
130
119
1GI
110
119
110
1123
100
1C0
1C0
180
110
100
1€0
1CC
1C0
119
119
110
110
110
110
119
119
LG
119
110
110
169
1o
1¢9
119
110
1:0
110
100
1C0
1Co
1C9
1C0
1¢D
1Cu

K-vAL Ut

Callut wuy
U,383E-0c
Uelo+E~uUg
Oal52E v
Ue J0E~-U.
O.5dut~u¢
Ceaba®-0e
0a159C uo
Osa57t~-0.
0.2698-01
OebosE~Uc
Vo 2 T38~0¢
0.6235E~0,
Q2848 ~ug
Ue 14‘"’&"01
0s431E~y2
Jet3le-ui
.59 5~u0n
0e4llt-us
de 125 U
Cal9lE~utl
Qet¢ 35k~ 9l
Qe 4 2UC~-0UL
Oc 5“01&_05
Ou125E~us
0.1400-0¢2
0.53uE~u/
Ued4bE~0¢
0.401E~02
000 19:"02
O.Ll12E WU
O.309L -0y
Q. x)Ll..‘t-Uf.
UQSL‘)E-UC
Oel34F VO
Q.150E-01¢
0.341E-vl
0."17E-\)‘f
Qal6lE-Ug
0.2J0+E-0¢
Je 620t~y
Gel5LE JU
Oed34t=01
065 33E-03
Qe43LE-V2

IXwC=18

FulW

Ced?
11.39
12444

Qe85
13.60

Baa?

ekl

Yed<
1e52
Jebu
1.d9
2.27
).313\)
13.70
15.21
Uedb
1.39
«11
Ye 3o
31.50
Je92
U.80
Ye35
1493
007\)
14,69
L4451
Z%415
Bl
5401
5.C1
Q.04
l.65
le14
3405
De57
Jd.67
2e85
Je%l
3leiu
"’. 15
0.0
10,77
4. Q3
le4y
Je97
la15
Je 23
U. 00
U.061

~=V E L
MPS ==K

Jed?
Ue 32
L)."'o
Uell
Jet]
0.27
Q. Jl
Jusl
.19
Yal?2
Dl
Qa7
Daul
Jet4
Vet o
\Jc‘)i.{
Jely
Jedl
Je D0
Jeb%
Jell
Ja.10
JelD
Vell
JeO2
J,30
k.)cj.)
De4§
N0.23
Joelb
J.16
J.oo
0.21
Uel%
Jel2
V.02
0439
Jelh
Jalv
Jeat
Dei3
Ued

Deldd
Je2s
0.19
Uel2
Qed?
L).Jj
Je )
JeJ3

Ly
LG
L0
L)

Ly
L
L0

Ly
Ld
Ll
Ly
Lo
L)
La

L
Lu
L)
Lo
tJd
LO
La
L
LU
Lo
L)

LY
Ly
LU
iy
L
Lu
Ly
L
Lo
Ld

= HEADE UL G

MT MT/ 1500

J.06
0435

Jeld

012

J«38
026
0.00
J.26
(.35
(0.090
.08
.03
De3b
0«30
Jebt
J.00
J.01
0.00
Q.04
0.02
Jell
Ua07
Uel29
J.15
0.00
V.08
Oel8
0.51
Ue55
U, 0
0.08
JeU0
Del8
J.CO
0. 06
V.00
0.006
UI LO
UJe33
De.U2
0.0
0.17
Je Q8

0.32

V.00
Je03
000
V.00

0.00 .

J.15
1.06
nend
Q.32
1.‘:.‘{)
Daeth
200
Cabh
Uebs
001
a3
Qe0h
109
1.59
l1.61
Je01
1.40
J.01
4412
248
0 n.—:‘?
Je29
Uebl
(7‘020
Vel
0,502
Je0J
1.6

O.09
0.4
O.’L‘Q
U .OJ
1.09
Ua002
J.l%
J.00
0.21
Jel?
0.58
2.48
JerT
0.0

1.01
Jatl
Jetil
J ./‘l
‘\'J.O!(
0.03
J .00
0.17

LK

1

— e
(SR I &5

LJ

-



ANAEX TABLE XX-0-7 {-ontinued)

PIPE  NUOLES DIA L H-8  K=VALUE FLOW ~=Vii~— ~—HEADLUSS=-—
NO FR{M-TO MM MTR S C eSS ~~CK MT MT/1000 (K
231 2:¢ 20 150 1Ce  1€0  CaByut—us 320 0J13 LY V.01 0.92
232 141 12 100 10s  1CU  QekslE~yg Ja22 Ved3 LD 0.00 J.03 L]
233 3o 34 100 10 100 Q.431E~0c JeQs UaJdd LU U.00 JJ.U) LI
234 Se & 200 6CCe 110 Qe7ali~y2 Ue32 04d2 L3 0.00 0.00 LD
235 ¢ 54 150 29C. 1CC Ww.1735c-01 ded3 0417 LU V.13 047
236 54 55 150 570 1CU  0.34iE~ul leds 0,30 LO 0.04 Jeud LI
237 55 88 150 90. 1CO0 Ue534L=-us Qets VeI LJ 0.00 .02 LO
238 R | 56 200 130 110 CeloOtl=-0Q¢ 2edd 0eJ3 LU V.01 Ues07 LD
239 5¢ 55 150 10 1C0  0.598L=va Zeld 0412 LI vC.00 Uod& LD
2490 6 130 ¢50 10 1i0 0.4l%E~u4 241 Jeoo 0.03 24061
241 31 35 <00 105 110 Qelsdk~0¢ loed  J,0.2 0.23 2e2l
242 1us5 116 200 5€0. 110 0.617L~u2 1e34 J.04 LU 0,01 O.02 LD
243 1ls 127 200 450¢ 110 0VeS80E=-J¢ 0.3 Je) LO 0.0 .0 LI
244 114 109 250 580. 110 Qal4ck-u¢ Ine84 V.52 LU V.40 06y
245 121 114 250 470, 110 0.1 95b-ye 17.00 0,35 LO 0.37 0.79
246 LZC 121. 250 SC. llO 0.&06&"0-’ 3105\’ \.)004 0.12 2.‘*8
2417 t 13 200 24C. 110 Qeed96b-9c bes9¥ Je21 LO 0.09 0.3y
301 123 95 200 13Ce 110 Uua9OLE-0Q 5.7 J.18 LU 0.23 0.22
302 S& 123 250 860. 11U 0.2502-02 6491 ULl LU 0.D1 Ueld LJ
303 122 124 250 560, 110 OQu24lE-y¢ 0.57 Q.91 LJ 0.00 Us00 LI
304 124 125 250 J60s 110 Qelbuk=ul 0.0 JeJd LI 0.0 JeJd LI
305 9z 120 200 425. 110 04325E-0¢ le4d U.0% LO W.0L 0.22 L)
300 120 126 250 5CC. 110 0.204F=-02 Ve 0 Jed LU 0.0 0.0 LO
307 89 119 200 685. 110 0s8%40E=~-02 140 J.u4 LU 0.02 U.02 LI
309 117 1¢5 100 €50. 1CO0 0.366E uwu 165 0421 LI 0.92 1.05
311 103 117 100 140 1C0 Ce6045E=01 .92 0.24 LO 0.20 l.d4
312 1¢1 113 200 340 110 O0.bbIE-Y2 .02 0425 L) 0.32 0e54
313 112 8l <00 87C. 110 0Q.107B~01 0e86 (o222 LU 0.38 Y
3la (11 115 1%50 25C. 1CO (Cel390k-01 l1elo J.07 LI Q.02 .08 LO
318 121 1le ¢£50 3240. 110 0Q.ld3t-ud 1450 0.3J LU 0.19 0459
319 1le 128 250 670 110 0.z T9tL-ul 0.9 0.3 LO 0.0 0.0 L3
320 lle 107 250 115C. 110 0e2 79E=Q¢ 13434 0427 LU 0.58 V.50
321 116 29 200 11G0. 110 Q.130E-Ql 0.J Jed LU 0.0 040 L3
323 17 18 150 10Ua 100 Ve595L-02 3.51 «20 LU V.06 0.61
324 18 20 150 L90. 100 Odlleb-uy .78 0.19 L0 0.03 O0.17 L3
325 18 16 150 60. 100 0V.359t-02 le99 0.11 LD 0,01 0.21 L)
329 19 21 150 130 10 0Q.7T7€E-0c Le?5 - JelJ LO V.02 0.17 L]
321 60 2Z 150 13C. 1C0 Q471772¢-04 dedl Qole LU 0.04 032
328 23 60 150 65. 100 Qu38%c =92 270 0el5 LU 0V.I2 0.-8
329 25 23 150 65 100 UdSwiib=~ye 1e29 0e07 LU 0.01 J.10 LI

IX+(19
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ANNEX TABLE IX-—C-7 (oontinued)

NGODE CROUND FLOW hGL HEAD —ceeeao PRESSURE=======
ELEV ELEV MTRS ATM===-CK PCT DROP==-(<
1 He5 -0.40 30.10U 23400 2428 -4.90
2 5-0 —0960 29077“ ‘:‘f.?? 2-4\) —3019
4 5«0 -0.39 29 454U 24454 2.33 . =227
5 5.0 -0.61 29 455U 24455 2.38 —~2¢31
6 2.0 =-1.43 26.C3U 27.03 2.02 -0.10
7 Jad -0.5¢ 29411U Z5.01 2448 0442
8 6.0 =054 29.56U £3456 2,28 ~2642
9 bel =-0.20 29 « 90U €390 2.31 =3.91
'U 6.0 ‘0.4.5 BOOSSU 4‘1-55 2.38 "6073
ll 5.5 “0026 29.57U 2“1’.U7 Z.;‘)3 "2041
12 5.5 -0.C8 29. 84U 24451 2435 =3.45
13 5.0 ~0.10 2y «46U £4 440 2437 ~le9¢
1‘0 500 "0007 29.41U 2“‘.41 2.36 -1-72
lb 5.5 ~0. 10 49.75U Z‘f.ff) Z'Jb "50 17
1€ 5.5 -O-Ob 29.74“ 4.’4-&4 2.55 ‘3017
17 4.5 ~0e52 <9.34U 24+84% 244V -1.39
18 440 -0.22 29.<8U 25.248 2645 ~i.12
29 3.0 0.0 29425V C0.25 2.54 -0.95
22 2.0 "0.50 29021U 270&1 2.03 -007'&'
23 5.0 -0.12 29.28U 24428 ' 2,35 -l.15
24 5.0 -0.12 29.29U 24429 2.35 -l.21
25 540 -0.10 29.28U 24.24 2435 -1.19
20 545 -0e11 29.t6U 24436 2.36 =3.67
z7 5.5 -0.11 29.86U 24430 2430 =3.67
29 6.0 ~0.20 32.6lU 26.01 2.58 -15.71
30 065 0.0 23.13u cbes63 2¢58 ~18.34%
31 045 3le 530 33.1e6U 26466 2.58 -18.50
22 beb 0.0 33.13u Lbe03 2.58 -18.34
23 6.5 -0.2¢ 3157y ¢5.07 2¢43 -11l.40
36 6.0 ‘0013 29..55U 2.‘5«55 2.25 "2-37
37 0.0 -0.1¢& 27.50U £3450 2.28 . -¢a 19
33 5.5 -0.1¢C 29.23U <3473 2430 -(.99
39 5.5 -0.11 29.27U 23.77 2430 -1.16
40 5.0 ‘0013 29.27U é‘fcd? 2.35 "1.14
41 5.0 -C.2: 29.27U 24421 2635 -l.14
42 3.0 _OOCb ;9.2"U 2002’1 2.54 '0092
"3 .3.5 "Coslf 29-24U 25.’4 2.’09 ‘0.95
44 b.0 =0.29 29.3CU <4430 2435 -l.26
45 5.0 -0.14 29431V e 2435 -1.28
4 € 6.0 "0.07 29.65U 2J.b5 8029 —2085
41 6.0 —~0.14 294€5U 23.65 2629 ' =2.b5
48 6.0 =0« 3¢ c9.12U 23.72 2.3V -2.15
49 640 ~0.40 29« 70U 23470 229 =-3.06

IX=C-20



ANNEX TABLE IX~C-7 (oemtinued)

NGDE GRQUND FLOw HGL HEAD memm===PRESSURE==—e =~
ELEV ELEV MTERS ATM-—-CK PCT DROP---(K
51 6.0 ~0a15 294 14U 2oel4 2430 ~3424
52 6.0 "00 EE 30023U L’.Q-&J 2135 "5.35
55 0.5 ~l.61 £9.04U 28.5% 2.706 =0el4
56 O.b -2.23 (9-(3U d:.‘;:; 2.70 "‘0.10
31 565 -22.3°%U 25.C0 25.50 2.27 0.00
59 5.5 0.0 29.C4U 23454 24238 =0.16
63 be0 -0. 85 29. 84U 23 .84 2431 =-3.65
64 6«0 -06 40 29« E9U 25e09 2631 -3 .86
65 0e0 "0015 29:86U 25.86 2-3’. —30 73
66 6«0 21.59 3Jde76U 24.76 2440 ~7.65
67 565 -0.64 30.41U PR 24l -6,00
68 5.5 -0,21 30.22U l4.72 2436 -5.21
66 5-0 "Oul7 .‘-OCLJU ZDQLJ 2.43 -4072
10 3.5 -0.62 30.C0OU <0450 2457 ~3.92
71 3-5 -0031 30012U 26.02 2.56 "4.39
72 440 -0.66 30.24U CL24% 2e54 -4.97
i3 ¢ o0 -0.5¢ 29.C6U 21.06 2.62 -0.23
14 0e5 -0.58 28 455U 28.45 2.75 0.18
15 Je5 -0.91 29.04U ZBeb4 2.6 -0.13
76 2.0 ~-0.€4 29-10U 27016 2403 "'0.60
17 240 "0-78 29.49() leY Zobb —1083
78 0.5 -0.57 29 443U £8.93 2.80 =l.52
30 2.0 -0.37 27 e E6U l.00 2.68 =243
dl 1.5 -l.07 Ve 04U 28454 2416 -3.78
83 <5 ~0e.9¢& 30.5€U eVl 2.72 =590
84 l.O "0082 30.30U 49.30 2084 "4.65
89 2.5 =-l.06 30.€5U cbel)d 2.72 —-6.21
46 105 —0046 2‘).14U 417064 2.68 -0051
87 la5 ~U.36 29.14U i1.64 2458 -0.50
39 d.0 -leCE 294 €9V cl~0% 2.10 ~3.29
90 8aU ~0.54 23.77U 21L.717 2.11 -32.67
91. 900 0.0 ZQQCSU AU.U5 ZQJZ "4-25
92 6.0 ~-é« 3¢ 254 S4U 23494 2632 -4.06
93 645 -0.7¢ 30 .49V 23499 2432 -6.62
95 6.0 ~0.€2 20.31U 2431 2635 ~5.69
97 5.0 -1.23 3021V 25431 2¢45 ~5.46
98 2e5 "Oo?C 30.46“ 27.90 2e71 -5.53
99 340 -l.42 304 16U 21,76 2469 6475
lOL R 2‘0 ‘0092 30.3bU 26.36 2.75 -5002
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ANNEX TABLE IX=C-7 (oentinued)

NCDE GRJIUND FLOW HGL HEAY —eeee—a PRESSURE====mus
ELEV ELEV MTRS ATM=---CK PCT DROP=--CK
104 6.0 —-le32 3C.08U 24«8 2.39 ~7.28
105 7.0 ~le44 29 « 55U 24455 2.18 - =251
106 7.0 -0« 5¢ 29 .56U 22456 2.18 =253
107 545 -le 1€ 30. 74U 29.24 2.44 -7.39
'.Od 5.5 O-O 30.7‘0U CcDel4 2.44 ‘7.39
109 245 -0.96 20.73U 28ec3 2.73 -6.53
119 240 ~0.5¢ 20.35U £8e53 2eT4% ~4.92
111 1.5 ~-0.67 3327V 20417 2e73 =4 461
112 6.0 -Ue 40 30.73U 24.73 2e3¢% ~-7.54
113 455 "1016 3014&U 45.92 2.51 -5080
114 4.0 -lele Zlel3U 27.13 2.63 ~B.53
].15 1.5 "'1-16 3\).25U 28c75 20’8 -4054
118 3.0 =-1.34 2954y 20454 1.9¢9 2471
123 10.0 ~1ls40 29.S3U 19,93 1.93 -4.88
121 545 0.0 31.51u 20401 2652 =10.66
122 Ye5 21.5¢C 3l.€3U 6413 2453 -11.19
12.3 7.0 '0057 30099“ 25.99 2032 "‘9003
124 3.0 =0.57 30.59U €2eS9 2423 ~9.46
125 3.0 0.0 30.99U 24499 2.23 -9.4%6
126 ).U.O 0.0 29093U 190’3 1093 '4.88
127 L0.0 0.0 29.54U 19.54 1.87 -2 .85
129 5.5 000 .':l.dZU &5-54( 2050 "9.86
130 Ce5 =3z.41U 27.00 28450 2.70 0.00
140 4.5 0.0 29.45“ 2495 2.42 -1.83
Lo} 55 ~0.C5 Z29.8lU Z4e31 2035 ~3446
192 6.0 "0. 2& 30033U 24033 2.56 '5077
193 6.0 -0.17 30.45U 4445 2,37 =629



CHAPTER X PFINANCIAL FEASIBILITY ANALYSIS
A. GENERAL

The financial feasibility analycis herein establishes a
detailed set of guidelines that the water district management may
use in making crucial decisions during the next few years. The
technical aspects and project cost of the recommended plan have
been presented in Chapter IX. Its economic justifioation follows
in Chapter v1. In this chapter, a plan is developed to indicate
how and when funds will be used to operate and maintain the system,
implement the program, establish reserve funds, and re.ire indebt-
edness.

Water rates have been developed on the basis that the system
will be finanoially self-supporting. Capital funds for the recom—-
mended plan will be derived by borrowing from international lende
ing agencies and LWUA. The water rates that have been developad
appear to be within the ability-to-pay of the average householder
in the water distriot. The financial analysis includes those re-
venues and disbursement for the proposed construction program from
1978~1990 (Immediate Improvements Phase I-A and Phase I-B). All
revenues and disbursements shown between 1990 and 2000 are those
directly attributable to continued service and expenses occurring
from facilities constructed between 1978 and 1990,

B. THE EXISTING SYSTEM
Perscnnel

As of March 1976, the SIL~WD plantilla consisted of 27 per—
sonnel with key positions already filled up. Recent developments
have been directed towards updating its personnel rules and regula~-
tions and the adoption of LWUA guidelines in the area of personnel
management ,

Water Rates

As of September 1976, the system had a total of 908 service
conneotions, of which 248 werc metered and 660 were flat rate.
New water rates were implemented on 1 March, 1977. The new rate
structure charges P14.50 for flat rate and P12.50 plus P0.50 for
every cubic meter in exoess of 10 cum for metered oconnection. Com=
mercisl and industrial users are charged twice these rates.

Finai cial Statument

For the year 1976, SIL-WD had an average monthly operation and
maintenance expense of roughly $20,000.00 while average monthly gross
income lags behind considerably at approximately P8,500.00. Bigger
losses are expected if allowances are made for depreciation. In
addition to its revenues from water sales, the district has also
been receiving subsidy from the city government. As of January 1,
1977, the subsidy was in the amount of $7,000 per month for 9 months.

K=1


http:P8,500.00
http:P20,000.00

The finarcial positicn is expected to improve with the continued
subsidy, the impleme:ntatlon of increased water rates and the
installation of the commercial practices system.

Historic financial records have not been based on organizeaed
acccunting system, Therefore: data on the past finances of the
rresent system is inadequate to form sound bases for future pro-
Jections., 1t is necessary to make certain assumptions for the
financial feasibility analysis. Thege are discussed later in this
chapter, Validity of these agsumptions will be tested as the pro-—
Ject is implemenied.

Ce  DEVELOTMENT COITS
The cost estimates of the facilities needed to improve and
expand wualer services of the water district over the development
planning period are presented in Chapter TX. (ost estimates of the

facilities are based on the jrojected July 1978 unit prices.

Project Costs

Froject costs of facilities recommended for implementation in
Phase I-A are summarized on an annual basis in Annex Table X~C=1,
Engineering servicesg for design and construction supervision are
broken down. It has been assumed that 70 percent of the engineering
services applies to surveys and design and 30 percent to construction
Bupervision. Design costs are shown in the year proceding construct~
ion. Contirgencies (15/10 percent) are distributed uniformly during
the construction period. Toreign exchange component of total project
cost includes cost of direct and indirect import items, as well as a
portion of the engincering costs.

Egcalation of Costs

To account for tle effects of inflation, capital cost estimates
are escalated. This has been done Year by year on an item by item
basis usin- escalation factors computed from assumed inflationary
trends and applied to thre basic current cost data as shown in Annex
Table X~C~2. The escalation factors used are based on an average
annual ra‘e of inflation of 10 percent per year from 1978 through 1980,
8 percert from 1981 to 1985, and 6 percent per year thereafter. On
the other hand, annua) costs and family income are escalated at a rate
of 8 percent all throuszhout the 23-yvar study pers .d, These escalation

factors have been assumed to apply equally tc the local and foreign
exchange costs.

D. OPERATION . MAINTENANCE COSTS

This cost category cove.s cash éxpenses required to keep the
system operating and adequately maintained. It assures the continued
maintenance of the water district's revenue-~producing capacity and
protuction of its investment. Included in this cost category are:
personnel, power, chemicals, maintenance, rental, and other miscel-
laneous expensea which are necessary to run ’he overall water system,.
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Hest items increace in accordunce with the gquaniity of water
produced; the number of customers .served; and the extent to which
the phyrizal plant will be operated and maintained.

The cperating costs of the existing and fuiure syslems are
precented in Chapler 1Y,

E. FINANCING POLICIES COVERING LOCAL
AT DISTRICY DLEVELOPMERT

The following are the major potential sources ot ffnds which
can be ntilized by the SII~-HD:

Operatiry Source

To the exteni thnt revenues from the operaiions of the local
water disirict exceed annual cash requirements for all other pur-
poses, funds can be devoted to financing development costs. As a
practicul matter, it is highly desirable to finance significant
proportion of development coests in this manner in order to reduce
the amnint that must be borrowed and the associated debt service
cost,

Hon~Oporating Sources

Non~operating sources of funds for development include 3 besic
groups;

1s Loans - funds may be borrewed by the water district for
development. Cne of LWUA's primary functions is lending
funds for developent to water districts. From the water
district's point of view, LWUA is the primary, if not the
onlyr realistic source of fundss LWUA borrows both forcisn
currercies aind penos at varying terms and relends needed
funds to mter district according to the composite terms
needed Lo smpport the blend of debt scrvice t-rms LWUA
itself must meets At present, LilUA's terms include:

Tmmediate Ymrrovements Loan Phace I-A und I-B Loan
Interest - 9 jorceot ser amnum to bhe G percent per 2nnum to be
o nr B
somputed 2t D percent per computed monthly at 4 per—
renthe Interost Jdue on the cent per wonth from the yeir
lceal corponent is 1aid followii; the late of dis-
annually.e  Interveut on foe bursement .

e iimn exchioyse i eapitalized
Jdurirg constraction.
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Immediszte Improvements Loan fhege I-4 and I-B Loan

Total loan outstanding at the
end of conetruction period
earns snother full year inte-.
rest before repayment,

Duration - 3O-year loan, disbursement 30-year loan from the date of
assumed made &t mid-year, initial disbursement,.
thue will earn interest for
6 montha.,

Principal -~ Amortized equally for 30 ysars No principal payments due dur-

24

3.

to start ons year after cons- ing construotion period (con-
structions, struction periods of Stage I ~
Phages A and B are explained
in Chapter IX). Prinoipal repay-
ment periods ie 30 years less
the duration of ihe disbursement
period,

Charges and Assassments - oconsist of payments made hy nev >ustomers
and benefiting property owners for *he ‘ats of specific portions
of the facilities being developeds Typiocally, suoh ocharges are
made for the costs of new construction and water meters and for all
or a portion of the costs of new distribution system extensions,
IMUA guidelines suggeat that new customers may pay for connections
and water meters, hut currently do not include an assessment for
distribution system costs. For purposes of this analysis, new ous~
tomers were assumed to bs paying for the new connections and water
meters on a revolving fund basis. These sources are referred to as
"contributions in aid of construction® in accounting terminology
and have the effect of reducing the amounts to be borrowed, Since
many new customers will not be in a poeition to pay oconneotion fees
(or benefit assessment charges) in cash, 1’ will be neocessary to
provide financing assistance, Present practice is to allow such
payments to be made at o flat monthly rate of P5,00 over a peried
of 10 years,

Grants or Crediis -~ LWUA has access to loan funds on concessionary
terms and is thus able to relend funds at rates that are below
market rates. This in itself is a ‘oredit' available to the

local water district borrowere In some countries, the national
government makes outright grants to local water distriots in
recognition of the overall national Jenefit of having safe and
reliable water systems. Another approach is for the government

to advance a portion of the funds needed during the early years

of development ai little or no intereat to assist the lnocal uti-
lity in building ite finanoial capacity. This is another form of
‘oredit' as referred to above, Later, as the revenue base expands
and development expenditures decline, the local utility refunds
such advances as permitted by its ocash position., At the present
time, however, the local water distriot is expected to
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undertake its development programs with no equity
participation by government or assistance other than the
LWUA loans, '

Reserve Reggiremeﬁts

Since reserve requirements are tied directly to obtaining
development loans from LWUA, they are considered as funds required
to support capital deﬁalopment. After total revenue requirements
are determined, LWUA guidelines suggest that 10 percent be set aside
for reserve funds. For purposes of this study, a lower percentage
will be used, starting at 3 percent progressively inoreasing to 10

percent,
F. FUNDS FOR CAPITAL DEVELOPMENT

Once the basic data requirements are met and the financing
policies outlined, funds required to cover development costs are then
determineds The most important document in this regard is the break-
down of proiect costs as escalated and shown in Annex Table X~C=2,

Depreciable Assets/Denreciation Expenses

Capital assets agquired eaoh year become subject to depreoiation
in their first full year of servics, Thus a pipeline completed in
1978 beoomes "depreciable in 1979« 1If it has a 50-year life, depre-
oiation continues for 50 years and i% is assumed to be retired in the
518t year. The cost of large facilities that require several years
to construct is carried as "work-in-proosss® until completed,

Annex Table X-F-{ shows the water distriot's assets and depre-
ciable value forecasts, the initial purpose of which is to show the
appropriate "depreoiable™ values for use in calculating replacement
costs and annual depreciation expenses, At the same time, year-
end book values of assets ars shown as well as the value of work=in.
process,

Baged on the schedule of assets, annual depreciation expennes
were caloulated and are shown in Annex Table X-F-2,

Revelving Fund for Connections

To assist new customers in financing service connection charges,
it is neocessary to provide vorking capital for a revolving fund, It
is proposed that LWUA's precent policy which provides for the oosts
to be payuble at P5,00/month over a 10=year period be increased to
P6.83 by 1978 to cover the inoreaced unit price of meters, Net in-
flow funds will be required cver a period of 10 years to build suffi-
cient income to support the annu2l costs of conneotions, At some
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future point, income exceeds annual expenditures and the revolving
fund can be used to refund the earlier advances of working oapital.

Arnex Table X-F-3 indicates the working capital requirements.
In this table, the two key assumptions ares

1. The monthly installment payments are based on actual
costs of constructing service comnections and meters;
thus, the monthly payments by customers conneoted to the
system in 1981 would be greater than by those who would be
connected to the system in 1978 to account for the esce -
lation of construction costa,

2, Sixty (60) percent of all new customers would utilize
the installment method of financing connection charges,

Revenue Unit Forecast

The present LWUA rate polioy incorpcrates the use of "revenue
units" (RU) in determining the basic ocost per oubio meter of water
to domestic consumers. Commercial and industrial customers are
charged twice the unit price for domestic use and wholesale water
distrilutors are charged thrioe the basioc price. As defined, a
"revenue unii" is an arbitrary unit of measure into which discharges
from pipes of various sizes are reduced to a 3/B-inoh connection hy
the use of conversion factors,

Thus, the discharge of a 3/8~inch conneotion (actually a 4=inch
connssiion, but regulated by a water meter to glve the discharge of
& 3/8-inch connection) is multiplied by 1.0; that of a 4-inch by 2,5;
that of a $-inch by 4; that of a 1-inch Ly 8; and so forth, to get
the total RUs delivered,

Two charges are levied on metered connections - the servioe
charge and the commodity charge. The service charge is the fixed
charge which covers the first 10 cum of water, It varies aocording
to the size of the conneotion, The commodity charge is payment for
water oonsumed after the first 10 cume The unit price is uniform
for every size and type of connecotion,

Annex Tables X~-F-ja and X-F-4b give the revenue unit forecast,
G. ANALYSIS OF WATTR RATES

Ability-To-Pay Issue

Presidential Deoree No. 198 stip:lates that water districts
must be financially self-sufficient, In the past, most water systems
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e ol Toen sBle to generate sufficiant reveren to cover cven

gush the -peraticn wel maintenance expenses due to verious faclor:,
includirg poor priciug schewmes, defective collection system and in-
adeate consumer promotions The ma jor reason for insufficient reva-
nuep, housver, do that certain consumers bedir served by the water
digseriel bowve nuch low dncomes and lience, are ns! in e finanoial
position (o pay the Mell costs of the system. tierefore, bhefore a
water sy tem fgodnproved and exparded, the ability~to-pay of the popu~
lation Loroeted to be served must first be ascertained,

Since water districts arc not expected to be extended sovern—
ment sulidy, this han significantly simplified the analysis of the
factors (flecting ability-to-pay. The fuctors that aflect ability-
to-pay «w» the nnnual ir ome of families covered by the water dis—
trict an! the percentuge of their income allocated to water supply.

In Zech 1975, an informal survey was conducted among Water
District General Managers to help gather data nueded for the ability-
to~pay studies, Questionnaires were distributed to 15 water districts
covering provincial areas that differed in tize, location and economic
conditions.

The w.swers given by the general managers of the 15 water dis-
iricts are summarized as follows:

1) Though 10 of the water districts were revenue-producing
prior to the change in management of the water districts,
13 imposed increased water rates upon takeover.

2) Wator consumers generally accepted the increase after some
explanations justifying it. Only five received formal
complaints about the increased rates while eight received
formal complaints about the poor quality of water supply.,

3) Ten had difficulty in the ccllection of water bills primarily
due to dissatisfaction of consumers to the water service.

4) Assuming that capital and service improvements were made,
the general munagers indicated they could increase their
rates by as low as 25 percent and as high as 447 percent
for the average and below average households.
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A formal survey was conducted in April and May, 1975 in the oity
of Lipa and the municipality of Tanauan. These piliot areas Were
gelected becaus~ (a) they are at present experiencing water supply
problems, (b) the income level of their families is similar to that
of the national income figure, and (o) they are uear Manila, only
about 2 hours away by bue,

The survey covered 556 families, classified imto 4 inoome groups,
Approcimately 28 per:ewi came from ths low—1income clasas (below 7220/
month); 55 percent rrom the niddle-income group (P?ﬁ1-750); 1 peroent
from the upper middle income clags {P751-1,500); and 5 percent from
the high-income group (above ¥1,500),

The table below prusents the hignlights and pertinent findings
of the surveéy:

ESTIMATED ABILTIY-TO-FAY BY INCOME GROUPING

Weighted
Average
Above
Income Group P220 r221-750  P7151-1,500 P1,500
% Disiribution 28% 55% 12% 5%
Probable Abilitye
to~-Pay on Basis
of Impriyed
Service P13.50 P24.50 #3700 P67.50  P25,00/mo
Estimated Average
Income P20 P660 £1,000 $2,700  P680/house~
. hold
Abhility-to~Pay
Divided by
Average 1acome 64 1% 3.TR 3.7% 245% 37%

The foregoing table indicates .hat the low=income group may be
able to pay a m:timum of P13,50 a nonth for water (about %.1 percent
of their average income), In the extreme end, the high-'un:.: group
may be able to ray a maximum of P67.5C a month for wate: Loy 2,45
peroent of their average income), This disparity in the - iuuntage
of income allocated to water by the 2 income groups may weil be the
best argument of those advocating & socialized price siruoture.

The probable maximum ability-to-pay of the pilot area average
household is abcut P25,00 per month,

3;’I'his Tigure includes eppropriate allowances for the respondents
understating their income or willingness to pay and the increase in
amount they are willing to pay as a result of improved services,
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Family Incows

I: the Survey ol Households Bulletin Sories No. 24, publiahed
July 1973 by ths WCSC, Manrilu (pege 3. Tablse 5), the following dats
are ygiven:
Manila Other

Total Total and Urban
f.. ilies Urben Suburbs Areas Rural

Medien Family Annual

Income, Pesos P2,454 P3,972 P5,202 £3,650 F1,954
Size of Jample,
Familivs 6,347 1,913 525 1,388 4,434

The above data ars for the 12-month period May 1970 to April
1971, more or less. The tigure for "other urban arsae". P3,65C
mediar family annual income, may approximats, or may be a little
less, than the median 'amily income at the areas served with riped
water. Ae the figures oited above show, in general, people in urban
areas tend to be financially better off than pesople in rural areas.
The term 'urban areas" includes all urben areas in the country, in
gensral, most urban arsa of the city or munioipality. The inhabitants
of the oentral urban arvas are expectad to be somowhat wealthier then
the other areas of the oity or muniocipality.

By July 1976, thc annual income for "other urban arcas” cited
above, essalated at 1C percsnt par yaar, would be about P6,200/year.

The report, "The I'ilipino Family, Comsunity, and Fation" by
Emma Porio, Frask Lynoh and Mary R. licllnsteiner piblished by the
Institute of Philippine Culture of Ateneo de Manila University in
April 1975, oitas in Tsble A9, page 99 the results of a survey in
April 1974. The families surveyed wesre distributed among 15 urban
areas, and inoluded 373 families in Metro Manila. Exoluding the
families in Meiro Manila, mean monthly inoome of the remaining 1,599
families waa P572, or 6,864 per year. Escalating this income at an
annual rate of 10 percsnt, by 1 July 1976, it would be an income of
about P8,510 per year. Thess 14 urban aress are among the more urban-
ized in the country. They included, for instanoce, only 3 munioipali-~
ties, the other eleven being classified as oities. The median popu-
lation of the 14 urban areas in the 1970 census was about 70,000.

Based on these data, tha msan family income of the people re-
siding in the water servioe areas of the communitios whose water
systems are proposed to be improved might be, by 1 July 1976, some-
what between the P6,200 per year (developed from the 1970/71 data of
the NCSO) and the P3,510 per year (developed from the data of Porio,
Lynch and Hollnsteiner), For lack of other data, the average water—
using family may hav2 an income of about 7,900 during 1976 (or
P660 per month, which is close to the Lipa household survey). This
is equivalent to an ennual inceme of $1,000 for a family of six or
Beven.
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Initial Rate Determination

Severla trials wers made to coms up woth "revenue unit" (RU)
prices that can be used for s perivd of several yeurae T4 1w good
practice for the waler district to adjusi orives SVBryY 3 years or
80, instead of amuall,,

Jased on the trials made, ths water ratves estalilizhed are as
follows:

Period Hetor Rate (P/h)
1978--1980 0.80
1961~1983 1,20
1984--1986 1.50
1987-1991% 1.70
19921996+ 1.80
1997-2000% 2,00

The tirst step of PO.80/RU was selected as an intermediate rata,
in anticipation of the second step (P1.20/RU) which is indicative of
the required coet to make the system financially viable. The rate
of P1.20/RU in 1982 cont }svels is squivalent to P0.82 in 1978 prices
(based on 10 percsnt discount rate), Likewise P1,50/RU in 1985 is
equivalent to ®U,77 in 1978 prices.

Feasibility of Charges

The question of feasibility is a matter of analyzing whether or
not the customars of the water district are able to pay the required
charges both now and in the future in order to obtain safe and re-
liable water services., Inasmuch as the proposed water rates repre—
sent the '"mean", determination has been made for that group of hougew
holds whose income (?700/mo) also represents the "mean'. Protable
uge of water by this group was claculated at 24 cum per month,

For present purposes, the study covers consumers with 1/2-inch
connections inasmuch an they comprise the bulk or the domestic/éovern-
ment consumers. Workiug bacl, the 1979 rate of P0.70 per revenue

unit wil) yield a monthly service charge of P17,50. The commodity

sttt —————a——

*The rates from 1090 to 2000 cover only expences of debt servioce
and operation and maintenance costs inourred for facilities oconstructed
up to 1990, Water rates from 19°.0 ~ 2000 would be highor if the S1L-WD
continued to oconstruct additional facilities from 1990 to 2000,

Frobable use of water by incume groups

Income Bolow pper Waighted
Crouping Average Average Middle High Mean
Probuhle Water

Use (cum/mo) 16 24 32 44 23,7
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charge for 1 24-mm coraumption is POLEC {070 x .4}. 2P evly
connected customers who avail of the j0-yesr installment plun,
monthly crrenditure ter water will increase by P6.61 to wccount
for the zervice conncel.on chargs,  Sinen Loth water anu household
incomes :ucreage gach year, the impact ¢ the installment charge
on the cx;enditure paitern of the heusebold will decline over the
10~year @eriod of payment. Tuc estimated impact of the increased
rates aud comnnectior c¢harges on honsehsld patterns is shown below
for the mid—-point of ¢ch rote blocke

1974 1682 1285 1989 1994 1998

Escalaled income of
houseliold earning
P700/mo in 1976
(& per year) 880 1,110 1,400 1,900 2,800 3,520

Expenditure for 24 cum
water conswaption-
service charge

(first 10 cum) 20,00 30000 37.50 42.50 45,00 50.00
Commodity charge
(Rate/ﬁu x 14 cum) 11.20 16,80 21,00 23.80 25.20 28,00

Income alliocution to
water (or existing
congumers %) 3¢5 4o 42 3.5 2.5 242

Connection charse for
Now custumera

(P6.63/mo in 1978) 7251 9463 12.13  15.31  20.48 25.85

Income allooution
to water for new
customero 4ed 5¢1 5«0 4.2 3.2 2.9

Since the mid~point of the jeriod wae selected lor comprison, it
should be noted that the proportions shown would b slightly higher
in the year preceding ihe mid-point und lower in tic succeeding year
of each rate block,

In the example slicwn above, the provortions o the household in-
come rcquired for water services (except in 1982 and 1935 which are
the crucial years) are considored within the limit of the ability—to—
pay studics done in Lipa City whers williv;moeuss to pay feec ror improved
gervices was found to lLe about 3.7 porcent of the liouschold income.
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Iy the final aualyeis, ir any sisilicant diprosvencnt is do
be achicved in the scope @nd quality of public water service and
if the requirement for cummercially viable and financially se¢lf-
supportin: water disiricts is to be maintained, al) grouns of water
customers will have to pay subslantially hixher ¢liwges for water
services lhun they have paid in the rest.

Socialived Water Ratgg

A policy guideline in the structuring of water rate charges
is that they must be reasonable and realistic. Since water is a
prime comuodity both for the poor and the rich, thre socinliged rate
may be determined such that n greater financial burden is carried by
those w?o can afford (but not to the point that it becomes oppressive
to them).

In the pr ceding sections, specific rates established meet the
cash requirements for an improved system and at the same time fall
within the average consumert's ability-to—pay. Under this scheine,
the cost for the first 10 cum consumed is F20.00 and the subsecquent
consumption, ?O.BO/cumn Thus the monthly rates fox the following
water consumption will bes

Unire (cum/mo) Goat/month (?zf
16 24,80
18 26440
20 28.00
22 29.60
24 31,20
30 36.00
32 37.60
44 47.20

The catimated impect on the average income honsehold (assumed
to have -« menthly 1976 income of P660) and the below avaerage income
houschold {sssumed to have an adjusted monthly 1976 income of $300)
i as follows:

Farcent of Inoane
Frojected 1979  Monthly Usage  Cost of 4Alloocated
Income Level Monthlv Income of Water HWatoer/mo tc Water
Below Averagre P30 16 cum P24.8D 645
Aver:, o £30 24 cum 31.20 3.8

*or 'winch conmection ioreutic clurmiiicition,
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The procedis o tible shows that the financisl bwrden
below aver e income group is heavy.

A cectelized vricuoe alternative has boen develonnd to re—
licve 1h 0 low ivcowms groups ot the Lich fimociad ooer of gaber with
the T'olleuttyr rate strusture:

P / N
firet S onm/mo at Pd.,d/;um
-~ o~
Lrom 1724 cua/ﬁo ot LIS
- / !
from 25 or more cum/mo at 2475/ cum

The resulting morthly rater for the various woeter vsagres will
[#] 3

Usa;ze (cum) Cost/menth (P)

16 14440
18 18430

20 22.20
22 26. 10
24 30,00
v 46. 50
32 52,00

44 85.00

The corresponding impact on the various income levels is as
follows:

Psroent of Inocme
Projected 1979 lonthly Usage Cout of Allocated
Income Lovel  Monthly Income of Water Water/mo to Water
Below Avirare P 380 16 cum P14.40 3,8
Laverae 830 24 cum 30,00 3.6
Jpper Fidlle 1,260 32 cum R2.00 441
High 2,910 44 cum £5400 2,9

The orceedirg table shows thist wcross the income profile of the
cormmunity, tiie roenthly costs »ungs From 2.9 - 4.1 percent of house—
hold wncorme,

Revenue rorecant s

Estimdted uture levels of income from water sales are shown in

N

Annex oy le X431,
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He FIVANCIAL 3UiIuay

Several tricls have been conducted in developing the fore—
caste of "inuncial staiemerts of the SIL-MD. Thews statemento are
bagedl » ihe following majur ausumplbione:

1o Reverve Fundi 3 percent of selee for 1978-1990; 6 percent
Tor 10%1-1395; and 0 percent for 1996-2000.

2o lmenlilastilless 2 percent of grous revenuc roequirctisnts
For the firat year of a new rate application, and 1 percent
for the second and third years,

3. Accounts Receivable: equivilenti to 3 months of saleg.

4o Acoounta Poyaolst  equivaleni to 2 months of operuting
CXPINECS

Fxternal Dorrowing Required

Armux Table X-l1 show.. & cuwmmary of the external Lorrovwing
requireu and the annual debt servicing of the loanse Two separate
analyses were made for the immediate improvement loan and the
Phases I-A and 1-B loans to comply with prevailing LWUIA terms.

Borrowing will start in 1978 and continue through 1950, The
immediate improvement loan (1978-1981) will amouni to #6.437 million,
The FPhace I-A loan will cover the 8-year period 1978-85 inclusive
and will imount to »14.631 million. The ihase I-B loan will cover
the S5-~yeur period 1986-90 inrlusive and will be about P15. 181 million,

The immedicte improvement loan of P6.437 million consists of
P5.590 million in eacalated capital expenditures (see Table X-C-2)
and PO,847 million capitalizad interest. The Phase I loan of P14.631
miilion in 1978 and ™15.181 million in 1986 inoluds escalated capital
expenditures (sec Table X-C~2) less revenues from the ssrvioce canneo—
tion revolving fund (sec Tahle X-F-3).

Frojecti v of Minencidal Statlerentn

ansier Table X-H-2 shows the net income (loss) on a yearly basis,
Fet loss ¢ forecasted in 1920 and 1983,

et drcome cumeletive would show positive velues in fiftcen
of the Ii-vear =+ludy reriod.

Ctivr reloted dte cuch as walsr production, water sales, un-
accounted-tor-weter aml rate of return based on net ixed amset in

operation ee olgo precented in the table,

Cacgh Plew Stateimentn

The canli flow stutement jprovides an indiculion of the adequacy
of work ¢ cupitals T is not genornlly sufficient to cover cush
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outlays with revenues because of the tendenay of ocash reoeipts

to lag behind cash outlays, In general, an expanding organizaticn
with an active capital development program and increasing level of
activities will require similarly increasing quantities of working
oapital,

Annex Table X~H~3 presents the annual projected "Sources and Appli-
cation of Funds." Potential net dooreasec are expected in the year
1978, 1983, 1997 and 2000. By 2000, positive net cumulative ocash
balance will be P22.478 million even if “cash at the beginning of
1978" has been assumed equal to zero.

Other Financial Statements

Appendix Table X-H-4 presents the "Projeoted Balance Sheat"
whioh shows the projected fixed and current assets, liabilities and
equity of the water district from 7976 to 2000,

Rate of Return

Digoount rate of return on total investments (Annex ~ .ble
XPH-S) m.asures the true efficienoy of ibilizing investments on the
projeoct from a broader perspective. Taken from a different pers—
peotive, it measures the effective utilization ol total investments
employed in the project. It shows what the compounded growth of
investment within the projeot cyole would be based on the interplay
of ocash outflows and the resulting inflows from suoch investment,

Net asset salvage value of P4.370 million is added to et ongh
inflow in the year 2000, This is done based on the assumption that
the projsct will terminate ir the last projection year, Henoe, as-
sets are to be liquidated and all liabilities are to be paid from
the prooeeds of the assets.

Several trials were made in finding the rate of interest that
equated the present value of the cash inflows to the unrecoverad
investments, In the SILl-WD, the rate of return, with the assumptions
made, is estimated to *e 9.14 percent.

I, FINANCIAL RECOMMENDATIONS

1s The water district should establish a revolving fund to assist
new customers in financing service comnection charges,

2. The proposed water rates (for domestic consumers) to effeoct
self-sufficiency are ar follown:
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Period Water Rate‘!'[RI_J)

1978-1980 0.80
1981-1983 1420
1584~1986 150
1987-1991 1.70
1992-1996 * 1.80
1997-2000 * 2.00

It is recommended, however, that in the implementation of
these rates, the water districts follow the socialized prioing
approach whioch will generate the same amount of income to meet
its remirements,

3« The recommended plan for the first oomstruction phase
(Phase I-A) of SIL-WD is financially feasible. Borrowing
for that period would be P14.631 million.

External borrowing would estill be neocessary for the
Phase I-B period,

*These rates are reocommended to cover expenses inourred by
implementing and operating facilities included in the Immediate
Irprovement Program and Phases I-A and I-B only.
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DEVLLOPMEN:' COSTS



Item
3curce Facilities a) Ecuipment
b) Wells
Storage Facilities
Sistributicn Fipelines
Internal Network
Fire Hydran.s
Service Connection a; Fipes
b) FKeters
Flumbing Shop 8) Equipment
bg Structure
Izmediate Improvements a) Source Facilities 1.

%) Distribution Pipelines
¢) ..iministration Building 1.

2.
d) Vehic.es
e) Ssrvioe Canrsction 1.
2.
f) Leakage Survey and Ragpair 1.
2a

l/ g) Miscellaneous Items
Peagitility Studies=

Sub-tot alg/
Land

Total Projeot Corté/

ANNEX TABLE Z~C-1

PROJECT COST OF RECOMMENDED PROGRAN
SILAY WATER DISTRICT
WITAOUT ESCALATICN

(r =z 1000)
1978 1979 1980 1981 1982 198) 1984 1985 1986 1987 1968 1989 1990  Total
7 19 82 52 382 191 191 1,224
21 61 1,211 165 1,210 605 505 3,878
26 19 1,550 1,655
51 151 989 289 588 123 903 903 5+097
7 19 - 151 151 151 151 186 210 210 210 21 208 1,354
5 13 163 103 103 163 114 61 61 51 51 51 349
20 58 - 457 45T 457 45T 529 414 414 414 414 414 4,505
7 20 - 157 157 157 15T 186 157 57 151 157 152 1,628
- 1 31 32
4 i0 406 420
Equipment 204 204
Structure 102 102
1,125 991 2,116
Equipsent 2 59 n
Structurs 14 405 419
- 59 69
Pipes 459 417 47 1,293
Meters 230 209 209 348
Labor 56 55 111
Equipment 5 5 10
24 24
52 212 264
2,421 2,651 1,827 2,294 4,999 868 868 1,355 3,337 1,745 1,638 842 1,538 26,483
115 29 1 141
842 .,638 26,624

2,536 2,651 1852 2,294 4,999 868 868 1,355 3,338 1,745 1,638

yCmputed at approximately 1% of the total precjeot cost.

g_/Includen design (first year of each major segment of development), supervision of comstruction and comtingencies apread

uniformly during the period of comstruction.
}/Does not include irnterest during conatr:ction.

For calculated interest see Table X-H-1,
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Ttem
Escalztion Pactor

Source Facilities
2) ESguiprent
b) Wells
Storage Facilities
Distritutior. Pipelires
Tnterral lletvorx
Fire IZydrznts
Serr-ice Connectior
a) Pipes
b) Meters
Flumting Skop
a) Bqui-rent
v} Strucsice
T-rediate Inzroverernt:s
2) Scurce Fecilitios
1) Beuinient
2) Structure
b} Disz+ribution Pipelines
¢} Ad-inistration Buildang
1) Zquipmert
2) Structure
i) Vezicle
e) Service Comnection

1; Piper
2 Meters
f) Leakage Survey & D.-nairs
1; Laber
2 Ir:ipment
-) iscel.aneous Itrra
fezsibility Studies
Sub-Total
Land

Total Prcect Cost

FROJEC

ARNEX TABLE X—C-2

COST CF RASCOMMERDED FROGRAM
SILAY CITY WATER DISTRICT
WAITH ZSCALATION

{* x 1000)
1976 1979 1980 1981 1982 1983 1984 1983 1986 1987 1988 1989 13390 Total
1.300  1.000 1.210 1.307  1.412 1.525 1.547 1.779 1.886 1.999 2.119 2.246 2.381

7 21 539 G3 720 408 <35 2,240

21 57 1,710 294 2,282 1,282 1,441 74297
25 26 2,159 2,301
51 156 1,197 1,293 1,395 219 1,703 1,205 7129

7 21 197 213 230 249 331 396 420 a5 472 195 3,176

5 14 - 135 145 157 170 203 115 122. 129 137 125 1,477

20 54 597 545 £97 753 941 71 £22 277 330 23 2,119
7 22 285 z22 239 259 331 295 314 333 353 379 2,360

- 1 41 L2

4 1 531 315
o 2
102 102
1,125 1,290 2,215
2 76 78
14 446 460
- 76 76
459 459 505 1,423
230 230 253 713
56 61 117
5 6 11
24 24
52 257 — 399
2,421 2,917 2,212 2,999 7,058 1,323 1,431 2,412 6,293 3,489 3,471 1,892 3,901 41,219
115 30 -2 147
?.536 2,517 2,242 2,399 7,058 1,323 1,431 2,412 6,295 3,489 3,471 1,892 3,901 41,966
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SN PINE X-P-i
ASXET SXD DEFRECIAKIE VALIR FORECAST

SILLY UATER DISTRICY
{r x 1000)

mmwmz&mmmmmzﬁwmmmmmmuﬁmwmm
I. ASSE?S AITED BT YEAR BOD

Source Facilities a’ Equipment 7T 21 539 93 120 453 455
) Vells 21 67 1710 294 2282 1282 1443
Storage Pacilities 26 86 2169
Distridbution Pipslines 51 166 1197 1293 1395 219 1703 1805
Intermal Betwork : 7 23 - 3T 213 230 249 331 396 420 445 472 4%
Fire Rydrents 5 Y - 135 W5 157 170 203 15 122 129 137 145
Service Conmection a) Pipes 20 & - 597 645 6971 2 M1 T8 B8 87T 930 986
%) Neters 7 2 - 25 222 239 259 331 296 314 313 353 Ry
Plmbing Zhop a) Bquipment 1 - 41
%) Btrecture 4 1M1 = 531
Immediste Inprovemt=ts a) Semrce Paoilities
1o Equipment 204
2, Structure 10
bg Distribation Pipelines 1125 1090
o) Mministration Buildtn;
2+ Structurs 14 446
lg Yehicle - 76
8) Service Connection
i. Pipes 459 459 505
2, Maters 230 230 253
£, leakage Survey and Repairs
1. lador 56 61
2, Equipeent 5 6
€) NMisocellanecus Items 24
Peasibiiity Studies 52 57
Replacesernts a Sexroe Facilitiee - Bquipment £79 1368
b) Bervice Cennections ~ Neters 590 628 6. 530 S&2 596 632 678
o) Flumbing Shep - Byuismant 105
4) Aministration ilding = Equipment 207
s) Yahiolss 130 195 . 294
?) Leakange Survey aad Rapairs = Radpment 14 15
€) Maocsllanscus Items 68
Total Assets Addeéd Ry Year-Enid 2421 2917 2212 2999 7058 1323 1431 2412 6423 3489 471 182 3901 - - 1447 850 666 635 1930 596 632 9re
Il. IRPRECIABIE VALIES
Ae 50 Years Servioe Life »
Existing Pacilitiase 285 3195 3057 3010 2963 1685 1620 571 1571 1461 1461 1461 1351 1359 1351 1351 1351 1351 1351 1359 1351 1351 1351
Storage Pacilities - 26 112 112 112 231 2301 2301 2301 2301 2301 2301 2301 2301 2301 2301 2301 2301 2301 2301 2301 2301 2101
Divtribetien Pipelines - 11 2432 39 4522 6317 6317 6317 6336 8239 10044 10044 10044 10044 10044 10044 10044 10044 10044 10044 10044 10044 10cy4
Iaternal Batwerk - 7 28 20 225 438 658 917 1248 1644 2064 2509 2981 476 3476 MUTE M6 MT6 3MT6 MT6 M6 U476 3276
Pire Rrirents - 5 19 19 154 299 3£ 626 829 4 1088 1195 1332 W77 U7 WUTT WUTT W7 W4Tl WTT 4TT WUTT 14T
Servies Commectisn - Pipes 479 1002 1507 2104 2749 346 4199 S0 IR1 649 T625 8556 w4 Ba2 B2 9542 9542 9542 B2 9542 9542 9542
Plmbdisg Shop « Struacture - 4 15 15 S46 546 S46 546 S45 546 345 46 S46 4S5 846 546 546 S46 546 546 46 346 546
AMutsigtration Building «~ Sirnetare - 450460460460460460460460460460450460450460460‘60460460450‘60460

“ .
lsskage Survey and Bepairs o leber B EELARHERLERDER AR AR AR IR R I 07 W7 957 917 117 W7 997 117 197 117
SoBc 50 Soure Mfe 3155 4952 T242 8857 11603 UN2 1531 17054 6748 21633 24808 26259 27688 29314 29314 293U 29314 29314 29314 29314 29314 29114 2934

e W
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AMNEX TABIE X-p-1 (CONTINUED)
b~ -
ASSE? AND IEPRECIABLE VALUE PORECAS?
SILAY WATER DISTRICY
(* x 1000)

126 1979 1386 1921 1982 1963 1964 1985 1986 1987 1988 182 1290 1297 IR 199 194 1T 1336 1997 199° 1199 2000
3 )} .ars Service life e
Feasibliity Studies = 32 322 309 309 309 309 309 309 309 309 3C3 309 309 ¢ 305 306 309 309 _3CS 309 309 309
Total 30 Years Life - 52 T av3 309 309 309 309 309 3uy .. It w9 $303 309 3 309 309 503 30T 309 309 309
Ce 25 Zears Service lLife ’
Zxisting Facilities R 149 149 149 149 149 -~ - - - -
Sovr-e Pacilitles - Structure. -~ .-~ - Wm0 102 1 R 102 162 102 192 1t 1e: 15z 102 1@ 1E 1R R 2
Source Pacilities - “ell~ = 21 83 B8 88 1798 1798 1796 2092 4374 4374 56565655 7097 ¢ 97 7037 7097 7097 109 2097 7097 337
Total 27 lears Life 149 272 333 339 1339 1900 1900 190 2194 4476 4476 5758 5758 7135 U133 7192 7132 7199 7193 T199 7199 7199 7199

D ", zears Service Life

Extr =g Pacilities 14 14 - - - - - - - - - - - - - - - - - = - - -
Source Facilities = Equipnent €11 232 232 2312 1M1 T 771 864 1584 15 1989 1389 2.:4 2444 2L 2812 2791 2731 2791 362C 3620 3£20
Service Connect: ‘n = Maters - 237 489 742 T 1169 1408 1667 998 2294 2 2341 3294 3{T3 3671 .73 40RE 4402 4°%5 5140 5480 5837 6210
Plusting Shop - fquippent - - 1 1 12 42 42 42 42 42 42 42 4z 42 4¢ 42 42 41 41 1= 105 108 105
Acairistration Bull<ing - «—er- - 2 78 78 78 -2 78 78 78 78 -3 73 2 "5 78 78 76 207 DX A 207 207 207
leakage Survey and  padrz - . ulpcent - 5 1 1 11 11 11 1 1 n 1 11 1 ‘1 1 1 o) 23 29 29 25 29 29
Aisce a.im Itezs - 28 - 22 24 24 24 24 24 24 24 24 22 24 - < 2s £8 68 48 53 (& 68 58
Total 15 Years Life 114583 %35 iwf 133 2095 2334 2593 3017 40%Y 4347 5085 543F 6272 €272 ¢ 2 7oes 7538 i B340 9773 L6 14233
Ee 7 Years Service Life
Vekricle = = 16 7€ 16 16 75 16 76 130 30 130 130 130 130 130 196 13€ 193¢ 193¢ 19€ 1€ 158
Total 7 Years ‘e - - 1€ 76 76 76 76 76 16130 13¢ 13C 130 130 130 130 136 196 1€ 196 136 "6 €
DITL IEPRECZIARIE VALLES 3448 5369 8544 10709 13661 TRR 20550 21932 24344 30581 3407C 1~ 35323 43224 43224 43> 4 L2062 2L73€ L4363 45158 46527 46684 4725
TCTA BOOK VAL LP ASSETS U.HER THAN LANT 5869 8786 107 13708 20719 20615 2171 24344 30767 4070 3751 133 63224 43224 43225 fe: 7% 24312 45222 45504 4728E 47723 47516 48223
S M5 215 143 145 145 145 145 145 147 147 14 A1 6T 147 147 T 147 18T a7 147 RS -5 )
T0TAL BCLE VAL'E ZF 1L ZAFITAL ASIE™ €334 8901 10901 13853 2 "4 20760 22126 24435 30914 34217 3768¢ 3958C 43371 43_ . 43371 L4818 45059 L5503 4575 L7438 4T27C LTSEY 1:iiTE
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1978
1979
1980
1981
198z
1983
1584
1985
1986
1987
1988
1989
1990
1991
1992
1923
1994
1995
1996
1997
1998
1955

ANEX

TABLE X—Fep

SCHEDULE OF DEFREZCIATION EXFINSES

SILAY WATER DIZTRICT

64

99
145
178
232
298
319
341
375
433
496
525
554
586
586
86
5t6
556
586
5856
586
586

VIV |

10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

(® x 1000)
Net
Total Accumulated Accumulated
Annual Depreciation Book Value of Assets Derreciation
Service Life Category Depreciation Prior Retired Juring the Year Year
Year 50 Years 30 Years 25 Years 15 Years ] Years Expenses Year 20 Years 25 Years 13 Years 7 Years Total End
6 8 - 78 2,215 2,293
11 40 - 152 2,293 2,445
14 56 11 228 2,445 128 114 242 2,431
14 73 11 286 2,431 47 47 2,670
14 89 11 356 2,670 47 a7 2,979
76 140 11 535 2,379 1,278 149 1,427 2,077
76 15€ 11 572 2,087 65 65 2,554
76 173 11 611 2,594 49 49 3,156
88 201 11 585 3,156 - 3,841
179 269 19 910 3,841 110 76 186 4,565
179 290 19 994 4,565 54559
23C 339 19 1,123 5,559 5,682
230 363 19 1,176 5,682 110 110 7,748
288 418 19 1,321 7,748 9,069
288 418 19 1,321 9,069 10,390
288 418 19 1,321 10,350 11,711
288 470 28 1,382 11,711 479 130 609 12,484
288 503 28 1,415 12,484 356 356 13,543
288 530 28 1,442 13,543 253 253 14,732
288 556 28 1,468 14,732 246 245 15,954
288 634 28 1,546 15,954 761 761 16,739
288 658 28 1,570 16,739 239 239 18,070
288 683 28 1,595 18,070 259 25¢ 19,406

2000

586

10

X=Fe=3



ATEX TaZLE X-P-3

CRXL'Z CAPITAL REQUIRZER
POR REVCLVD G 1D FOR iIEW CO}'I'ECTIOIFS
SILAY CITY WATER DISTRICT

Total P x 1000
Iusber of Iiaober of P2ring Moentihly — - — =
Yumber of  Installzent Installment Horthly Tnstallrent Lump Suw Installcent Anmual dorking = Curulative
Tew Plan Plan Installcern;  Plan, P crepent Increner Payments-/ Payments Total Comstruc-_  Casital Capital
2ar Cernrectiors Added Pzid (Curnlativs) (Escalafed) Added Dequc*ed " (Escalated) (Cumulative) Payments tion Costl/ Required Reguireme:
T8 310 158 0 306 6.63 25 o 129 13 142 323 131 1€1
1279 511 507 ; 613 Te51 28 | 142 39 181 355 174 355
1580 511 307 : 520 £.26 30 } 156 68 224 391 15 522
1251 243 368 % 1,288 8.32 39 ; 203 103 396 507 251 723
1252 513 368 i 1,656 9.63 43 : 219 144 363 548 185 308
1373 31 332 ; 2,024 10.49 46 3 237 188 325 532 167 1,375
1204 213 356 2,352 11,23 50 | 255 236 432 3¢ 147 1,222
*al3 313 RE- 2,752 12,13 34 . 278 &g 564 fe{ela) 126 1,348
1538 313 by 3,128 12,66 57 : 253 4 637 732 33 1,443
1357 Z13 3% v 3,236 13.53 %0 ¥ 310 L2 712 73 % 1507
1238 313 348 153 3,711 14455 84 13 329 351 720 222 42 1,549
1759 £13 368 307 3,712 15431 68 27 328 450 38 271 33 1,58
12:C 713 e 337 3,833 16.23 72 2 363 531 900 323 23 1,605
1291 o] c 338 3,425 17.20 0 35 0 532 532 Q 532 1273
133 ; 368 3,127 18.23 41 491 491 491 582
I 358 2,759 19.32 45 446 445 446 136
: 368 2,351 2C.48 48 398 398 _ {398) (262)
, ! 358 2,023 21.71 i 52 346 346 (346) (608)
g | 368 11655 23,01 : 56 250 290 (250) (£98)
i : 368 1,287 24.39 59 231 231 (231; (7,129}
' 368 919 25.85 62 169 169 (169 é:,zs&)
l l- 4R 551 27.40 i - 66 iR 103 102 , (103) :,401;
368 183 29.04 70 33 33 - (33) (.44

g/nccu:ullted instzllront poyeerts are celcuiited or tihe basis of 100 nercent increcental additions durzng previous years and 50 3ercent of the last year.

2322 or the assumntion that installment plan will be oaid back ir ter years.

ﬁ/;ssumed to be 43 rercent of constructior. cost.
amount tos Tte shouldered by the custorers wrhich is : 2/3 of pipes + meters.

X~F-d



AXNEX TASLE X-P-4a

STRATIFICATION P SERVICE CONNICTIOR
SILAY CITY WATER DISTRICT

Domestic/Coverrrant ___ Zommercial/Industrial
Year 3t ar an Sub~Tetzl = 2 an Sub-Teizl Totzl
1272 4,186 50 12 1,248 128 27 15 170 1,475
1320 2,340 86 21 2,1 ° 220 47 25 293 2,440
1585 4,632 124 48 4,8, 496 106 55 &1 5,505
1296 7,185 322 75 7,542 771 164 93 1,028 2,572

AITEX TAZLE X-P-1b

/
RAEVARE TIT F'CRECASTQ

Jdomestic / _Joverrnert . Commercial / Industrial Service Estim2ted Cemsumption
Texr -=n = 1" =" Seal i Gramk/ Ck‘arge1 0 (cun/~=ar)
{2.5) (1.0) (3.5)  Sub-Totz: {5.0) (8.0) (36.0) Sub-Total Tota (Rrs\-/ Dozestic Commercial
1578 2,565 200 c6 3,261 640 216 240 1,095 4,357 522,840 327,340 42,735 117,280 L4,610 TAL,730
1260 3,100 34 168 51612 1,120 376 415 1,892 74504 900,480 598,565 79,335 341,32 29,335 1y 231,355
1985 11,505 776 384 12,665 2,480 248 944 4,272 16,937 2,032,440 1,208,150 171,188 €26,37% 183,737 2, 43,040
1990 17,913 1,208 600 19,721 3,85 1,312 1,486 6,655 26,376 3,165,120 2,403,160 380,695 1,458,720 314,57¢C 3y 177,310

g/ mputation of revenus units based on LWUA guidelines on structuri~g vater ratcs,
and total of number of connections multiplied their respective conversion factors for computing revenus units (in RUs).
tiply grand total by 120 (Qerived from 10 ¢ month, the minimum avount covered by the service oharge 12 months/year) in RUs.
_/Domestio consumption - (120 x number of domestic connestions) x uge factrc, Use faotor for d.omstic/in:titutional clasgsification is 1.
Commercial consumption - (1206 x number of commercial connections) x use faoior. Uss factor for cemmsrcial classificatior is 24

X—F=5
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ANALYSTS OF WATER RATES



ANNEX TABLE J=Ge1

REVENUE FORECASTS

SILAY CITY WATER DISTRICT

Estimated

Number

of RUS Income F_x 1000
Year Rate/RU (Yearly from (Bad Other Total Net

P in 000s)  Sales Debt)  Incom Income

1978 0680 745 596 12 12 596
1979 0680 1,038 830 8 17 839
1980 0080 1,331 1,065 11 21 1,075
1981 1,20 1,633 1,960 39 39 1,960
1982 1.20 1,936 2,323 23 46 2,346
1983 1420 2,238 2,686 27 54 2,713
1984 1450 2,541 3,812 76 76 3,812
1985 1450 2,843 4,205 43 85 4,307
1986 1450 3,310 4,965 50 99 5,014
1987 1.70 3,777 6,421 128 128 6,421
1988 1,70 4,244 79215 72 144 74287
1989 1470 4,711 8,009 80 160 8,089
1990 1.70 5,178 8,803 88 176 8,891
1991 170 8,803 88 176 8,891
1992 1.80 9,320 186 186 9,320
1993 1480 9,320 93 186 9,413
1994 1.80 9,320 93 186 9,413
1995 1.80 9,320 93 186 9,413
1996 1.80 9,320 93 186 9,413
1997 2420 10,356 207 207 10,356
1998 2,00 10,356 104 207 10,459
1999 2,00 Ve 10,356 104 207 10,459
2000 2,00 5,178 10,356 104 207 10,459

zjy%ther income (derived from meter replacement charges, contingency
fees of new connections, servioe fees, etc.) is about 2% of sales,
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ANNEX TABLE X-E-1

DEBT SERVICE SCHEDULE OF TOTAL PROJECT LOAN#*
SILAY CITY WATER DISTRICT

( x 1000)
Outstanding Loan
End of Year Capital Repayments Interest ravments Total

Immediate Phase I-A Immediate Phase I-A Immediate Phage I-4 Debt
Year Improvement and JI-B Total Improvement and I-B Total Improvement and I-B Total Service
1978 2,449 6 24455 - - - 46 - 46 46
1979 5,075 298 5,373 - - - 148 1 149 149
1980 6,110 1,558 7,668 - - - 214 27 241 241
1931 6,437 4,251 10,688 - - - 223 140 363 363
1982 6,389 10,946 17,335 48 - 48 579 383 962 1,010
1583 6,337 11,844 18, 181 52 - 52 575 985 1,550 1,612
1984 6,280 12,783 19,063 57 - 57 570 1,066 1,636 1,693
1985 6,218 14,631 20,849 62 - 62 565 1,150 1,715 1,777
1986 6,151 20,479 26,330 67 110 177 560 1,317 1,877 2,054
1987 6,078 22,846 28,924 73 110 183 554 1,816 2,370 2,553
1988 5,998 25,427 31,425 80 110 190 547 2,056 2,603 2,793
1989 5,911 26,317 22,228 87 164 251 540 2,288 2,828 3,079
1990 5,816 29,154 34,970 95 164 259 532 2,369 2,901 3,160
1991 5,712 28,876 34,588 104 278 382 523 2,624 3,147 3,529
1992 5,599 28,487 34,086 113 389 502 514 2,539 3,113 3,615
1993 5,476 28,098 33,574 123 389 512 54 2,564 3,068 3,580
1994 5,342 27,542 32,884 134 556 690 493 2,529 3,022 3,712
1995 5,195 26,986 32,182 146 556 702 481 2,479 2,950 3,662
1996 5,037 26,322 31,359 159 664 823 468 2,429 2,857 3,720
1997 4,863 25,544 30,407 174 778 952 453 2,369 2,822 3,774
1298 4,674 24,766 29,440 185 778 967 438 2,299 2,737 3,704
1999 4,468 23,874 28,342 206 892 1,098 421 2,229 2,650 3,748
2900 44243 22,871 27,114 225 1,003 1,228 402 2,149 24551 3,779

*Immediate Improvement, Fhase I-A and Phase I-B only.
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ANNEX TABLE X-BE-5

RATE OF RETURN OF TOTAL INVESTMENT
(DISCOUNTED CASH FLOW METHOD )
SILAY CITY WATER DISTRICT

(* x 1000)
Net Total Net 18t Trial 2nd Trial
Dubt Increase Cagh Cash  Present Values 5% Present Values 107
Year Senvioe In Cash Inflow Investments Inflow _PFactor Value Factor Value
1976
1977
1978 48 (161)  (115) 2,597 2,712) 14,000 (2, .2 1,000 2,712
1979 149 90 239 3,099 2,860 o952 (2,723 «909 2,600
1980 241 134 375 2,519 2,144) 907 (1,945 «826 1,71
1982 1,010 298 1,308 7,058 54750 «823 (4,732 .+683 3,927
1983 1,612 (187) 1,425 1,323 102 ,784 80 «621 63
1984 1,693 4771 2,170 1,431 739 4746 551 564 417
1985 1,777 815 2,592 2,412 180  .711 128 «513 92
1986 2,054 980 3,034 64425 (3,391) 677 (2,296) 467 (1,584)
1987 2,553 1,455 4,008 3:489 519 «645 335 o424 220
1988 2,793 1,924 4,717 3,471 1,246 o614 765 «386 481
1989 3,07¢ 2,202 5,281 1,892 3,389  .585 1,983 350 1,186
1990 3,160 2,467 5,627 3,901 1,726 557 961 «319 551
1991 3,529 3,061 6,590 - 6,590 0530 3,493 ¢290 1,911
1992 3,615 2,593 6,208 - 6,208 505 3,135 «263 1,633
1993 3,580 887 4,467 1.447 3,020 ..481 1,453 239 1,453
1994 3,712 1,256 4,968 =0 4,118 458 1,886 218 898
1995 3,662 1,158 4,820 4,154 436 1,811 +198 822
1996 3,720 850 4,570 31935  «416 1,637 +180 708
1997 3,774 (181) 3,593 1,95v 1,663  .396 659 »164 273
1998 3,704 1,168 4,872 596 4,276 377 1,612 «149 637
1999 3,748 709 4,457 632 3,825, ¢359 1,373 «135 516
2000 3,779  (121) 3,638 972 7,056/

342 2,412 0123 868
+7,828 ~T1,637

Rate of Return = 9,14%

"—4/ Inoludes net asset value of P4,370

Total Assets - P 55,159
Total Liabilities - ( 28,311)
Cash - ( 22’478)
Net Asset Value - p 4,_};(_9

X=H-5



CHAPTER XI ECONOMIC FEASISILITY ANALYSIS
A. WATER AND THE KCONOMY

Introduction

Water is a basic requirement in any country's economic develop-
ment and no economic activity can take place without it. However,
this basio function diminishes in relative importance as a higher
level of ecnnomic development is attained by a country. In most
instances, the availability of water alone will not Bpur economic
growth for there are other gignificant factors that influence deve-
lopment, such as peace and order, political stability, rate of
taxation and availability of infrastructure facilities. Hence, a
water supply project must be considered as only one part of a re-—
gional developm~nt program. It must be viewed within the context
of the overall government program.

Considering that the Philippines is still a developing oountry,
water supply plays a fairly important role in the national or re-
gional economy. Traditionally, water has besn made availaole to the
consuming public at very nominal rates. There is a tendency for the
consumerg to use water wastetully., As a consequence, the regard
given to it is far below its true impnrtance.

To the water consumer, the value of water is measured by its
coniribution to the satisfaction of the family gioup which uses the
water. His peraspective includes himself and his household and gll
the health, well being and productivity aspects of family life. To
the busineesman, water is valued for all it does to improve business,
From the national viewpoint, the benefits to the water user, both
househclder and businessman, are only a part of the total,

Major Uses of Water Supply

Demestice Water for domestic use is usually given top priority
because water is essential to 1ife and, up to a point, essential to
general well-being., Estimation of the beneficial value of water for
domestic purposes is best viewed in terms of average willingness to
pay for water rather than do without ite It will be noted that the
willingness to pay is higher than the price charged insofar as mecsti
ugers are concerned.

Industrial Use. Water is used by industry primarily -as a factor
of production. In some inslances, it . oes into the production proocess
as an input. This is the case for the soft drinks industry. Onme
method of determining the value of water to industry is to analyze the
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cost of alternative industrial processes which produce the same pro-—
duct but use less water. This is not, however, always possible and
may be unduly laborious.,

Other Uses. Crop irrigation is one of the major uses of water.
The value of water used for irrigation purposes can be estimated by
an elaborato caloulation of "with" and "without" project conditions,
All other costs are assumed to be paid and water becomes the residual
claimant under "without" and "with" project conditions. Detailed
analysis of the area to be irrigated is required.

Another important use is hydropower generation. Water used for
this purpose may be valued by comparison with the lowest-cost alter—
native of providing electric power. Lastly, bodies of water serve a
basic role in many recreational acotivities. Ordinarily, water qua-
lity is not adversely affected by recreational use. Water value
in this case depends on a number of factors such as acoessibility,
setting, beauty and quality.,

In the Philippines, the National Water Resources Council
establishes the water priorities, in pursuance of the policies laid
down by its charter, Presidential Deoree No. 424. In general, the
system of priorities for the development, oconservation and utiliza-
tion of the country's water resources refleots the current usage of
water and is responsive to the changing demand for water., Another
presidential decree (Presidential Decree No. 198) has declared that
the creation, operation, maintenance and expansion of water supply
and wastewater disposal systems are a national poliocy of high
priority.

B. METHODOLOGY

Recommended and Next-Begt System

the recommended system and those of the next best system. In thisg
method, the capital expenditure costs and the operating and main-
tenance costs for both alternative systems are transformed to an
equivalent annual cost basis during the projection period., The
comparison will show which of the alternative systems will generate
the same level of benefits at less cost.

Benefit-Cost Ratio

A second approach in determining the economic feasidility of
water supply project involves the following steps:
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l. The identification f the economic benefits and costs that
can be attributed to the establishment, operation and
maintenance of an imp. oved water supply sysiem;

2. The determination of the possible bases for quantifying
these benefits and costs; and

3. The comparison of the preseit value of the benefits likely
to be generated and the present value of the costs,

The results of the economic analysi.’ are then expressed as a
gingle ratio called the benefit-cost ratio. The project is considered
feasible if the ratio is equal to or greatexr than 1:1.

Internal Rate of Return

Another method involves the calculation of ‘he economic internal
rate of return of the proposed project. The total amount of the
benefits as well as of the costs is determined throurhout the pro-
jection period. By trial and error, the interest rat. at which the
present worth of the benefits is equal to the present warth of the
cost is then caloulated. The project is considered desi.;able if
its internal economic rate of return is higher than the m.vimum
rate generally a:ceptable in such projects, which is usuall r the
opportunity cost of capitzl.

Method(s) Adopted

Both the second and third methods were employed in determining
this project's economic feanibility. These two were considered morv
appropriate than the first method because in this case, the reoom-
mended plan has already been selected from several alternatives an
the basis of present worth cost comparisons (as discussed in Chapters
VIII and IX).

Calculation of Benefit and Cost Streams

The economic studies cover only Stage I of the proposed water
supply program, which extends from 1978 to 1990. Benefits, however,
were projected up to 2000. This is because the benefits from the
faoilities to be constructed up 1o 1990 would continue to accrue
beyond their construction period,

The construction costs included in the analysis are those which
will be incurred up to 1990, except r:placement coste and the operation
and maintenance costs which were projected up to 2000. This is due to
the fact that proper maintenance of the facilities will have to be
undertaken regularly for as long as benefits are desired to be realized
from the syutem,
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Estimates of benefits and cosis wvere based on 1978 prices. In
recognition of inflationary pressures, all benefits were escalated
by 10 percent from 1978 to 1980, by 8 percent from 1981 to 1985 and
by 6 percent from 1986 to 1990. A1l project costs were also escala-
ted in the same mannsr, with the exception of operation and mainte-
nance costs which were esczlated v1iformly by 8 peroent all throughout
the study period. In both caBon, howevar, the escalation factor for
1990 was held constant up to 2000. This is because only Stage I of
the proposed project is being considernd in the economio analysis;
anence, only partial inflatirn has besn adopted.

C. CUANTIFIABLE BuNEFITS

The economic benefite thal will be derived from the proposed
water supply improvement program ror the water district may be
classified into quantifiable and necn—quantifiable. Quantifiable
benefits are those which can be 8xpressad in monetary terms. On the
other hand, non~quantifiable benefits are intangible but real, and
are extremely difficult to express in monetary terms.

Benefits resulting from the proposed projoct were evaluated on
an incremental basis, i.e., on & "with" or "without" prinociple.
Henos, tho benefit firures refleot only those that will accrue to
the service area as a result of the improvement or the water supply
system. They exolude the benefits arising from “.he present system.

The quantifiable benafits that are discrssed in the following
sections are: increasz in lang values, improved health conditions,
reduction in fira demege, zn? beneficial value.

Increase in Land Velun,

The implementation of the wator supply projeot will result in
an inorease in the lanc valuyg of the servioce area. However, it must
be pointed out that the increase in land values canhot be attributed
solely to the water supply project. Any difference between the ac—
quisition cost and the prescnt market value of a piece of land evolves
from a series of market and publ:c foroes which exist whether or uot
the water supply project is uncrrtaken. Such forces include the
general pace of industrializat;on, construction activity, inflation,
land speculation, taxation, -.unlic land acquisitioi: and svlling.

More particularly, such a dif'ference could be the result of a general
estimation of productivity due to infrastructure investments which
include a water eupply projoct.

The portion of land valuesg attributable to the provision of an

improved public water supply system was estimated in the household
survey in Lipa City (May 1975) to be about 22.6 percent of the

X1+



market value of 2 piecs of land., It is raascnable iv sscume that
this figure represents ith2 inoromentsl value of a piece of land,
given acossa to water sudply. Jx a wosoific instance, a residential
lot about 400 sgn bhas tho following merket values:

Without Waicr 400 gow x P50 = 20,000
Witk Vator 400 gz x P65 w  P26,000

Ratio = j.3 or 30% inorease

In this particular case, the iacremantsl cost of ¥6,000 ologely
ropresents the narket vilue of a private wall (complete with pumps,
electrio controls, etec.) to earve the premices.

On the basle of this informatiom, it may be conservative to
assume that 20 perocnt of the value of land sarved by the water
distribution system occuld ts attributed to tho water supply project.

Asmumpticns wmade for this analysis are oxplained in Annex XI~C.
Annex Table XI-C-1 shcus thes conputzationa of this Wsnefit, whioh
amounts to a presant worih of ? 22,7 million.

Health Benofita

The establisimont of a watsr cupply syuiom in a community will
neoessrrily briay about Fsalih bonerits to tha population. Undoubt-
odly, the provigica ef s3fe, putable waisr to tha porulation is a
prerequisite for the mcinienancs of win mur hoaalth standards. These
hsalth bonafits =re ordinarily -raiforied in the followings

1. A gizrifioant i:duotics im t..2 ircidonce of water—borne
diseaear such z9 cholare, dyrentery, gastro-snteritis,
end typhodd/pecityphoids 4% ¢ vacult, thero will be a
decrease in *ths amoun of ti-~ lont by incom2 earners
vho are =2fflictsd with nuoh ~lgeasen.

2. A subsaquont reducticn in i rature deaths due to the
lowsr incicdene: of wator-bormn dipssran.

3¢ A correspording rocuction iv madical oxpanpas for the
Hame rragon,.

Calculation for ihe avalth benstits and rosoointed assvmptions

ugad are prerented in Annax XI-C, pfnanx XI~C~2 shows the health
benefits on a yearly banis, with = totel progant worth of P9l14,362.
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Reduotion in Fire Damage

With the installation of suitiable fire hydrants especially in
the high-~value as ¥x>11 as the rezidemtial districts in the servios
area as part of the propowed project, savings due to reduoced fice
damages will result from the availability of an adequate amount of
water and increased water pressure fox fire-fighting purposes.
Caloulations relative to this banefit are explained in Annex XI-C
and shown in detail in Annex Table XI-C~3, The presant value of
this benefit amounts to P8.3 milliom,

Ne attempt was made to quantify the inccavenieaoce to the people
rendered homeless and the valuo of humer lives lcst dune to fire.

@ al Val t

This benefit (sometimes called "eansumer satisfaetion™) is
quantified by the additiomal revenue gensrated by the water district
a8 a result of an improved watsr supply projeet, In the case of a
community whioch previcusly did not have any piped water system, the
"oonsumer satisfaction™ benafit zaY be measured by the full amount
of the economio value of tha acoourted-for-water.

For a ocommunity where the propused projeot involves merely the
expansion and improvement of the sxisting system, this benefit may
be measured by the economic valuas of the inoremental water produotion
direotly resulting frem the improvement of the syatem,

For this bemefit, the omoept of consumers surplus was adopted,
This oconcept takes into account net only what households and commer—
oial establishments are aotually paying for water tut also how mueh
more the consumers are willimg to pay for this essential commodity.
Caloulations for the beneficial value of water aX. shown in Annex
XI-C and Annex Table XI~C~4, The rresent value of this benefit amounts
to P19.8 million,

De NON~QUANTIFIABLE BENEFITS

The non—quantifisble benefits arising from a water supply pro=-
Joot are generally as importamnt an the quantifiable benefits, How-
ever, they do not easily lernéd themselves to valuation, The approach
taken herein is to aalmowlodss thoir eximtence end importanee. No
atterpt has beun made 1o qurutify or inolude them in the benefit-cost
ocaloulaticus,

The proposed water supply projeot will set off a chain of events

beyond its oomstruetion periocd. Thome activitics include among others
the inducament to industry to establish plants in the servios area due
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to availability of dipendablo waser supply. Without such eupply,
new industrial wnd ocaxerecicl establismhments weuld be foroed to
develop their own supply system o rolocste slsevhere. The overall
cost of providing sepurate wuter syitoms is normsily iwrge and
represents a dstorrent io invest in the area and oonsequemtly to
industrial devsloprant.

Because of ths z-ployment gensrited by the project, hired
laborern are ablo to cpend <thair wagso for purchasing goods at the
losal storas. Hoaco, enoh poso thoy sponéd is gensrated back into
the inoome sirsas cf ih9 loenl esazcmy. In the operation and mainte-
nunce of the projsst, the wutor drtriet would find it advantageous
to purchase required zupplion lecally sal sngege looal aervioe.

Ees BUCNCIHIC COSTS

Gemsral

The total ocost c¢f tho propozed wator supply system is the sum
of all expenditurer roquirod 4o roaligs projeoct cbjeoctives and
benefitn,

Costs have beca divided inte ths following:

1¢ Projesct Costa
20 Replassment Coats
3e Operating cad Maiztcnanse Josts

In genoral, ecmcnic nouis ~ro ensior to ideutify and quantify
than benafits. Thin 'u bec-use nacst of tha costs are inourred in
real, monotary tarr= io par for oitlsr geods or services while bene-
fits aro uruslly inir7ible,

Project Costo

Project occnts Jis~linde e ornstiucticn nost of the proposed
Tacilitics such a8 pirene, rotera zad acipmeat, as well as, enginser-
ing services ard coatingamoick, ral land cost. The ocost of the feasi-
bility etudies has alno been inelvied,

Annex Table XI-¥'-% showen tha senmtiruetien ocsts of the proposed
water supply nrojact Jor tha waisr district. They are listed by
oomponent as ts typr of expenditvre in 1978 prices. They are further
broken down into foraigm ovd cemeantic osmponents.
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annsx Tablc X&-b.i shows the converaion of financial costs to
eccuomic costs through shadow prioing and other adjustments. The
present value {3ee Tabie XI-E~4) of total economic project cost for
SIl--WD amounts to P22,D million,

Replacement Costg

Baged on the oriteria used in the finanocial studies, vehicles
have a life axpsctanay of 7 years while meters are expected to be
replaced every 15 years. Other items which have a sarvice 1life
of 15 years ars the equipment of the source faocilities, plumbing
shop and administration building, as well as those for leakage survey
and repair and misoellaneous items. 411 wells and their structures
were assumed 1o be servioeable for 25 yeara. The feasibility studies
were aggumed to be valid for 30 years. 411 other facilities in the
systam are expooted to last for 50 years,

During the 23-~year period from 1978 to 2000, thereforse, vehioles,
meters, squipment with a aarvice life of 15 years and the miscellanacus
iters will have to bs replanad, Annax Table XI-E-2 ghows the replace-
ment schedule and costs of vehioles, metors, oquipuent and miscella-
neous items, The premant value of total replacemeat costs (see Table
XI~E-4) for SIL-WD amounts to P631,900,

Salvage Value

Annex Table XI-F-3 shows the enlvage value in 2001 of all the
capital equipment to be used in the project, The percentage of sal-
vage value was based on the remaining mervice life of the facilities
in 2001, For SIL-WD, the presemt worth of the salvage value {(nee
Table XI-E-4) is P2,3 million.

Operating and Maigtnngggo Comt

Uperating and maintenance vosts refer to the costs associated
with the maintemance, operation ami managenent of the projeci,
Otherwise known as annual costs, thay include peraonnel, power,
chemioals, and other misuvellaneous maintenanoe expensoes suok as fuel
and lubricatio-, repairs, commnication needs and offioe rental,
Only the operating ani maintenance costs of the proposed projeot
(i.e., excluding those of tha present system) were oonsidered in
this study.

Annex Taule XI-E-4 presents the incremontal anmal recurring
costs assoociated with running and operating the water distriot up
10 2000. The present value of these costs amounts to 8,6 million,
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Caloulation for Beonomio Costs

The econcile cosl may be wprossed ae the adjusted (shadow
priced) projaot coet plus repiacemwnt cost pluec opar ,ng/maintsm
nance cost les: galvege valuoe. Annex Tsbla XIwEwq &...~s the com
putation of toial cocnomic wosty for SIL-4D; amounting to P29
million-

F. BENRFIT-COST ANSLYSIS

The pummary of tha quantifiable econmomic benefits and saconomio
costs for SIL-WD is shown below. Thay are expressed in their preo-
sent values (dimcountod at 12 percent) after the 1978 prices have been
egoalated,

SUMMARY OF BENEFITS AND COSTSs
(in 211lion 18808 )

Benefiig Cuptp
Inorease in Land Values P 22,708 Projeot Costs P22,039
Health 0.914 (+)
Reduction in Fire Damcyge 8.328 Replacement Comt 0.632
Beneficial Value 19,768 (+)
51.719 Operating and
et Haintenanoce (ost 84581
Sub_?o;al 31,252
Salvage Value 2,268
»28.984

Benefit Cost Ratio - 1,781

The preceding table showg taat the quantifiable benefits exceed
the eoonomic costs asgoociated wish the improvement of the water
supply system in SIL-KD, Under tho principle of benefit-ocost ratio,
the project iy, therefore, connidered economioally feasible,

The actual bemnefits of the proposed project may be really
greater than what tho benefit~cost ratio rapresents because the non-
quantifiable benefita have not been incorporated into the analysis
for obvious reasons.
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Go INTERNAL ECONOMIC RATE OF RETURN

The internal economic rate of return (IERR) ie the rate at whioh
the present value of the quantifiable benefits is equal to the present
value of the economic costs of the proposed project, It is genarally
held that for a project to be feasible and desirable, ite IMRH should
be higher than the prevailing opportunity cost of ocapital. In this
particular study, the opportunity cost of capital is 12 percent,

For S/L-WD, the IERR1s 80,5 percent as shown in Annex Table XI-

G~1e On th2 basis of the above stated Principle of IkRR, the pro—-
posed projeot appears to be eoonomiocally feasible and Justified,
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ANHEX AI-C
QANRTIFIABLE BRENEFITS

Portion of Land Vaiues Attributable to Kater Supply Project

Annex Table Xi-C~] shows the present values of the portion of
land values attributeble to the proposed water supply projeot, bamed
on the following esmumptions

1e¢ In acoordance wi‘h the staging program of the construction
of facilities, the 1980 servioce area of 302 heotares was
projecied to i .orease in the following mammer; by 22 hectares
from 1980 to 1981; Yy 23 heotares from 1981 to 1982; vy
25 heotares from 1982 to 1983; YWy 27 hectares from 1983 to
1984; by 29 heotares from 1984 to 1985; by 31 hectares from
1985 to 1586; by 33 heotares from 1986 to 1987; Wy 35 heotares
from 1987 to 1988; by 38 heotares from 1988 to 1989; and
by 41 heotares from 1989 to 1990,

2, Land use was assumad to be 86 peroent residential and 14 per-
cent oonmoroial/in-titntiontl/gndnltrial throughout the pro-
jected period. This olassifiocation was based on the water
demand projeotions in 1980 hy oonsumer category, as shown
in Chapter VI,

3. The 1977 ocosts of land based on estimated market values
in Silay City are:

Residential t P20 peor aqm
Industrial/Comersial/Institutional 1 P35 on o

These coato were aasumed to be oonstant over the projestion
period,

4. The portion of the total cost of land specifically attribut-
able to the provision of water supply was assumed to dbe 20
peroent of the cost of land, This land value benefit was
escalated Ly 8 persent from 1980 to 1985 and by 6 peroent
from 1985 to 1990.

5¢ A discount factor of 12 percent was used to obtain the Present
values of the benefits. This is believed to be the opportunity
oost of capital and is commonly used for public investment pPro-
Jeots like water supply development,

For SIL-WD, the land value benefit in its present worth amounts
to P22.7 miliicn, '
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ANEEX TABLE IT<C~1

FORTIDN OP INCHEASED LAND VALUES ATTRIBUTABLE TO PROJECT
SILAY WATER DISTRICT

_Land Use {agn) Cost of Land (® x 1000)
Cemmerciai Commarcial
Institutional/ Institational/

Rosidentisal Industrial Residential Iaduatrial
2’657|6m 362,4(-0 P53,152,0 .’12,68'400
193,600 26,400 3,872.0 94,0
202,400 27,60G 4,048.0 966,0
220,000 30,001 4,400,0 1,050.0
237,600 32,400 4,752.0 1,134.0
255,200 34,800 5,104.0 1,218,0
272,800 37,200 5,456,0 1,302,0
250,40C 39,60¢ 5,808,0 1,386.0
308,000 42,000 6,160,0 1,470.0
334,400 45,£20 6,688,.0 1,596.0
360,800 49,2, 11216.0 1,722.0
5,132,800 727,200 $106,656.0 P25,452,0

20 Parcant
Total Cost Benefit Tue
of Land te Projsct Escalation
(® x 1000) (® x 1000) Pactor
$65,836.0 13, 167.2 1.210
4,796.0 95942 1307
5,014,0 1,002,.8 14412
5445040 1,090.0 1.525
5,886,0 1,177e2 1647
6,322,0 1,26444 1.T79
5,758.0 1,351.6 1.88¢
T:194,0 1,238.8 1.99+
74630.0 15526.0 2,179
8,284.0 1,656.8 2,246
8,938.,0 1,737.6 2,381
P132,108.0  P26,421,6

XI-C-2

“acalated
Bensfit

]P x 10001

$15,932.3
1525367
1,416.0
1,662.3
1,918,8
2924," *
2,549..
2,876.2
3,233.6
3,721.2

4,256.3
$41,083.9

Discount Present Valus

Pactor of Tansrit
at 124 (F x 1K)
«797 P12,698.1
eT12 892.6
636 900,5
o567 42,5
«507 20
452 1,016.7
«404 1,02¢.8
«361 1,038.3
322 1,041.2
288 1,07%¢7
P22,708.;
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Health Bepafits

To determine the amount of benefit arising from the reduction
of income loat of those afflicted with water—borne diseases, perti-
nent statistics on morbidity rate were gathered from the Department
of Health. From 1964 to 1974, an average of 598.4 out of every
100,000 population in Silay City were afflicted with primary water-
borne diseases every year, regardless of age, gexy; and income class,
The same rate was assumed for the service area in the absence of specific
data. The morbidity rate in the service area was assumed to remain
constant during the 21-year projection period,

Since not all of thoge afflioted with said diseages are wage—
earners, an adjustment was made aocordingly., Based on the 1970
Census on Population and Housing of the National Census and Statis-
tios Offioce, 38 percent of the municipality's population was econo—
mically active,l/ It was asgumed, therefore, that only 38 percent
of 598.4 per 100,000 who were afflicted with primary water—borne
diseases were economiocally aotive, Hence, this is the only segment
of the population who would suffer a reduction in income due to said
digeases. Furthermore, these afflioted wage—earners were assumed
to be earning P8 a day and unable to work for 15 days on the avarage
because of their illness. The final figure corresponding to the
economic cost of time lost due to water-borne diseases was therely
arrived at by multiplying the number of pecple afflioted with water—
borne diseases by 38 percent, by P8 a day and then by 15 days.

Another health benefit that oould be asgooiated with the estab-
lishment of a safe publis water supply mystem is the reduction of
the economic cost of the premature death of thoge afflioted with
water-borne diseases in the service area. Obviously, the reduotion
of the life span of the population caused by said diseases is an
economic loss to the oommunity.

This economic loss due to premature death was determined by
multiplying the number of people who die because of water~borne
diseases (assuming that a waier Bupply improvemant program were
not undertaken) by 38 percent and the: by P11,629. The projected
mumber of such deaths was baged on the average of the 10-year mor-
tality rate for primary water<b.rne diseases in the proviice of
Negros Oocidental as &athered f.-om the Department of Health. These
figures indiocated that 93+4 persons died of the 598.4 per 100,000 who

J/Ebonomioally aotive population includes those who are 10
Years old and over, whether employed or unemployed, excluding re-
tired persons, students and housewives,
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were afflicted with water borne diseases. This mortality rate was
asauned to be oonstant over the projection period, The 38 percent
corresponds to the portion of the servioe area population who are
income earners, The P11,629 rspresents the monetary value of each
death. This was derived from the estimated income to be earned by
the average wage-earner over a period of five years discownted at
12 percent plug 20 percent asscoiated economic costs (summation of
P200 ; month x 12 months x discount factor + 20 peroent associated
costn),

The third health benefit that can be derived from the improve-
ment of the water supply in the service area is the reduotion of the
inediocal expenses of person afflioted with water—borne diseasas,
According to the Lips City pilot survey on "Ability To Pay",_? an
afflioted persons spends 113,00 annually on the average for medical
expenses which include hospitalization, medicine and doctors! fee,
Based on this finding, the total mediocal -expenses inocurred due to
water-borne diseases were arrived at by mltiplying #113.00 hy the
mumber of people affljoted with such dimeases in the service area.

The sum of all three eoonomic costs related to health benefits
had to undergo three final adjustments to arrive at more meaningful
figures, First, 40 perocent of the total economic lous due o water-
borne dimeages was taken as the health benefit directly resulting
from the water supply improvement program. This reduoction was made
to account for tha fact that not all water—borne diseases are cauged
by a poor water system and may also be due to less than ideal per-
sonal hygieme or lack of aewerage facilitieg, Seuond, the 40 per-
cent health henefit was escalated by 8 percent from 1980 to 1985,
by 6 percent rrom 1985 to 1990, after which the eacalation fractor
was held oonstant up to 2000, Third, the escalated health benefit
was discounted to itg present worth at 12 percent, Annex Table XI-C-2
shows the caloulations asgociated with the health benefits for STL-WD,
The total present value of said benefits after the ad justments amounts
to P914,362,

Reduction in Fire Darage

The proposed water supply irprovement program will result in
increased water pressure and roliable supply for domestic as well
as for fire~fighting purposes. At present, it ig estimated that
approximately 10 parcent of the total poblacion of Silay City is
oovered by the existing effective fire hydrant service, With the

g/hefer to Methodology Mamual, Chapter 20 for "Ability to Pay"
studies,
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ARXXX PABLE XI-C-2

STLAY WATER DISTRICE

HELLTH ERNEFITS

Total Zconozic 40 Fercent Esoalated Preasent
Cost of Tima Econozmic loss Lose« - Due to Byduction dne Radection Dos  Discount Value of

Served lost Dus To Due to Presaa~ Cost of Illness,/Preca— s Project Escalation te Project Pactor at Bealth
Popelstion DNlaess {1) ture Death(2) Madical Erre-ses(3) _ture Jeaths (Denesit) Pactor (Benef=t) 12 Percent = Benmefit
15,430 P 4,265 64,373 10,569 P 79,206 P 31,883 1.210 P 38,336 . 1517 * 10,554
17,721 4,235 72,984 11,983 89,803 35,51 1,307 45,49 712 34,428
20,033 5,483 82,754 13,587 101,824 40.72 1.412 514510 «636 36,576
22,781 §,216 93,824 15,404 115,444 46,1 1525 TO421 «567 39,979
25,823 7,048 106,317 174465 130,890 52,356 1.647 86,231 <507 43,719
29,23 7,391 120,611 19,802 148,4C¢ 59,362 1.T19 105,605 <452 47,73
330 9,050 136,752 22,432 168,264 61,306 1.585 126,938 A 04 51,233
37,46 10,272 155,316 25,456 190,774 76,310 1.99 152,543 <361 55,068
42,683 11,647 175,791 28,862 216,300 86,520 2.119 183,136 322 59,034
45,3% 13,205 199,316 32,724 245,245 98,098 2,246 220,329 »288 63,455
54,870 14,972 225,584 37,103 278,059 111,223 2.381 264,823 237 4060
i 229 60,644

{ | 0 541289

: i +183 48,463

i i «163 43,166

| i g “148 38,644

| «130 3 427

«116 30,719

L «104 27,542

- «093 24,629
54,870 14,972 225,984 37,103 278,059 11,223 2.381 264,823 083 —21,960
£4,001,251 P914,362

XXul-5

Total fopulation 69,202
Econoalcally ictivet 26,375
or
Ferbidity Ratw: 558.4
Norzoelity Rate: 93,2

(1) 38%xr598.4 x S.,P.x 8

100,000 x ™S

(2) 32£x 93.2 x S.P.
100,0CT x P19,829

(3) 598.4 .
160,000 Xe SePe x P11}



implementation of the program which will involve the insgtallation
of new fire hydrants, the extent of f.ve protection coverage will
be axpanded. Henoe, a reduction in fire damage is expected in the
service area,

This reduotion was asgumed to be 0.75 peroint of the oombined
assessed values of all structures in the service «vede For Silay
City, the averags assessed value of each struoture w. e assumed to
be P18,80 The number of structures was derived from ‘he projected
popalation to be served hy the tem, assuming that each “ousehold
has an average of 6.1 memberad/,

The fire proteotion benefit was based on the assumed overall
reduction in fire damage, but oorrelated with the schedule of fire
hydrant installation in the service area, Peroentage of fire pro-
teotion starts at 10 perocent in 1980, gradually inoreasing to 100
percent in 1930 in accordance with the extent of the servioce area
to be covered YWy the fire hydrants.

The net reduction in fire damage was esoalated by 8 percent
from 1980 to 1985, by 6 pereemnt from 1985 to 1990, after whickh the
escalation faotor was held oonstant up to 2000, It was then dis-
oounted at 12 peroent. The present value of the fire protection
benefit, as shown in Annex Table X1-C~3 amownts to P8, million,

Bmggig;al Yalue of Water

Since water is essential to human 1ife, ali members of the
served population in the service area presusmably would be willing
to obtain it in gufficiemt quantities at some given price. With
the proposed improvement of the system*s facilities, the volume of
water production im expected to inorease oonsiderably to serve the
needs of the growing population. This will Wwring about additional
revemues to the water distriot, espeoially sinoce & price inerease
of water may be justified in view of the improved servioce,

In general, water rates charged Ly the water distriot do mot
refleot the true value of water, Moreover, it is recognized that
households and commeroial users are really willing to pay more than
what they are actually being charged for water oonsumed, From the
soonomic viewpoint, tharefore, there is a consumers® surplus, This
oonsumers' surplus refers to the additionmal amount oonsumers are
willing to pay over and above what they are paying for water, For

3/ In the absence of assessed value reoords on Silay City, the
figure on Gapan was used,

4/ Based cn the 1970 Census on Housing in Negros Occtdental
provinoce,

XI=-C-6



ANNEX TABLE XI-C-3

REDUCTION IN PIRE DANAGE
SILAY WATSR DISTRICET

Het Raduotioen
Total Value 37 Overall Reduction Percentage in Pire Damage Escalated Discount Pregsent Value
Fumber ef »18,800 o in Pire Damage of Pire Bonerit) Escalat Value eof Factor of Net Reaefit

Yoar Stnwturely (r x_1000) {,OOEI P x 1000 Protection *x 1000 Paote Bst Bednction at 124 (= 1000}
1980 2,562 P 48,1656 F 361.2 10% P 3641 14210 P 43.7 <797 P 34,8
1581 2,905 54,614.,0 409.6 15 61.4 1.207 80,2 712 37.2
1982 3,294 61,%R7.2 464.5 22 102,2 1.412 144.3 +636 $1.3
1983 3,735 70,218,0 52646 32 168.5 1.525 257.0 »567 145,7
1584 4,234 79459342 597.0 48 28646 1,647 472.0 «507 23543
1985 4,801 90,258.8 676.9 71 480.6 1.779 85540 «452 3865
1986 54442 102,328.4 76745 76 583.3 1.886 1,100, 1 404 444 4
1987 6,171 116,014.8 870.1 81 T704.8 1999 1,408,9 «361 503.6 .
1988 6,997 131,54346 986.6 87 858.3 24,119 1,81&,.8 <322 58506
19589 79934 149,159.2 1,118.7 93 1,040.4 2,246 2,336.7 +288 673.0
1990 8,995 169,106.0 1,268.3 100 1,268,3 24381 3,019.8 257 T76c%
1991 : ! I 1 .229 691.5
1992 i , i £205 6151
1993 1 -183 552.4
1994 ! «1€3 492,%F
19% ! . 146 440, ¢
1996 | .130 3926
1997 ] «116 350.5
1998 ; ; -104 314,
1999 ¥ v v v s ¥ v <093 282,
2000 8,995 169,106,0 1,268.3 100 1,268.3 2,384 3,019,8 2083 250,6

P41,734.6 £8,327.7

2/Doz-ivm:l from the served populatiom projections in Ghaptier VI, assmming that thers are 6.1 members per
household socording to the 1970 Census ar Housing in Negros Occidental.

6 d on the assessed value records in Gapan, in the absenocs of similar data on Silay City.

1/Escalated annually by 10 percent from 1978 to 1980, by 8 peroent from 1980 to 1985 and by § parcent from
1985 to 1990, after which the escalation factor was held congtant up to 2000,
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purposes of this etudy, this additional value has been estimsted to
be 50 percent higher than domestic water rates and 23 erdent higher
than commercial/industrial/institutional water ratesd/,

In the determination of this benefit, the following steps were
taken!

1¢ Only the incremental volume of acoount ed-for-water was
considered; hence, the 1977 acoounted-for-water amounting
to 291,999%cum was deducted from total acoownted~for-
water projections in Chapter VI, The water demand Pro=
Jeotions in Chapter VI, expressed in liters pexr capita
per day, weras oonverted to cubioc meters per year,

2. Classification of acoomntsd-—for-swater into domestio and
others (commeroial/institutional/industrial) was based
likewise on Chapter VI,

3. The price per cubioc meter of water for domestio use was
derived hy de—esoalating the rate per revenue unit of
water in Chapter X, Annex Table X-O=1, The rate of wvater
for other uses (oommeroial/institutional/indwstrial) was
assumed to be twice that for domestic use, The rates were
then adjusted upwards to refleot consumers® surplus: 50
percent highor for domestioc water and 25 peroent highar
for others.

4. The net economio revemmes were obtained by subtracting
the assumed 1977 revemes of SIL-WD of ¥78,000 from total
eoonomio revemues. The net eeemonic revemes may be
oonsidered as benefits of the proposed project sinoe
revenues of the existing system have been duly exoluded,

J¢ The net eoonomic revemmes were then escalated by 10 per-
cent from 1978 to 1980, by 8 percent from 1980 to 1985,
by 6 percent from 1985 to 1990, after which the escalation
Taotor was held constant up to 2000, Finally, the escalated
values were disoounted at 12 peroent to obtain their pre-
sent valuesg,

For SIL-WD, the benefioial value of water amounts to a present
value of P19.8 million, as shown in Annex Table XLaCued,

Q/ Refer to Procedures for the Eoonomioc and Financial Analysis
of Water Projects, LWUA, May 1976.

* Based on Chapter IV, accounted—for-water in 1976 was 220,416
cum/yr, In 1980, projected accounted-for-water, is 678,889 cum/yr, with
a growth rate of 32.476 percent per year. Hence, accounted~for-water
for 1977:

220,416 (1432476) = 291,999 cum/yr.
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Cum Der year
Others Priocs Per

Incremental

Accounted-Fo or Domsstio
Year {cum/year (88%)
1977 291,999
1978 94,832 83,452
1979 220,461 194,006
1380 386,890 340,463
1981 466,102 410,170
1382 561,531 4944147
1983 676,498 595,318
1984 815,004 717,204
1985 981,868 864,C:4
1986 1,182,894 1,040,947
1987 1,425,080 1,254,070
1988 1,715,850 1,510,828
1989 2,068,356 1,820,153
1990 2,491,330 2,192,810
1991 : ,
1992
1993
1994
1995
1996
1997
1998
1999 & v
2000 2,491,830 2,192,810

rato1q
i/

to 01?_57111 the incremental volume.
The price per cum of water for domestio use was derived by des=escalating the rate per revenus unit of water in Table X~G=1, Chapter Xj ““e

(12%) Domestic Others Domestic Others Domestic Othery

11,380
26,455
46,427
554932
67,384
81,180
97,800
117,824
141,947
171,010
206,022
248,203
299,020

i
|
|

299,020

«80
<74

«63
.61
357
52
«49
45
W46
+43
«40
«37

10

1.60
1.48
1436
1,90
1.76
1.64
1.88
1.76
1.62
1.70
1.58
1.46
1.34
1426
1.22
.14
1.04
.38
«30
» 32
86
+80
<74

ARNEX TABLE XI-C-4

BENEPICIAL VALUS OF WATER
SILAY WATER DISTRICT

Boonomic V,

Per

1.20
1.1
1.02
1443
1.32
1423
1.41
1432
1.22
1.28
1.19
1,10
1.01
«35
R
+86
.78
74
«68
59
65
«60
56

2.00
1.85
1.70
2.38

Boonomic Water
Revenues

Total

Economic Eacala*

10041
215.3
34763
58645
65243
732.2

1,011.3

1,140,5

1,270.0

1,%.2

$9797.9

2,002.2

2,214.7

2,083.2
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SER
Vw0 ®

133.
148.2
16644
229.8
259.2
288.:

3640
407.3
454.2
502.4
47245
457.5
427.6
388.7
367.8
337.9
343.9
322.9
299.0
27841

Revemnns  Facto

122.9
26442
42642
719.6
800.5
8598.6

1,24141

123997

1,558.2

1,969.5

2,205.8

2,45644

2,717.1

245557

2,474.9

2,313+4

2,099.1

1,990.5

1,829.0

1,856.9

1,74842

1,€14.7

1 ’5“01

Esculated Discount

Present value
of Ecozomic

Economic Factor at Reven::e
Revenus 12 Percent (P x 1000)

1,000 122.9 1.0 12243
1.100 290.6 533 253.5
1.210 515.7 <797 1.0
1307 940.5 712 6€3.6
1.412 1,130.3 636 742.9
1.525 1,370.4 567 T77.0
1.647 2,044.1 #507 1,03644
1.719 2,490.1 «452 1,125.5
10%6 2,938-8 0404 1 ] 18703
1.999 3'93700 .361 1'421.3
2.119 4,674.1 .322 1,505.1
2.246 95451761 .283 1,588,3
2.381 6,469.4 «257 1,062,6
6,085.1 229 1439345

' 5,892-7 .205 1,208|O

! 5,508.2 .183 1,00%,0
4,998.0 +163 81447

| 4,739+4 +146 69240

i 4,354.9 «130 56641

g 4,421,3 «116 51249

; 4,16245 104 432,9
3,844.6 .093 3575

2.381 3,586,0 .083 297,6
80,033.7 19,769.2

water for other uses (commercial, institutional and industrial) was aseumed to bs twice that for domestic use,
Assumed to be 50 percent higher than domestic rates and 25 percent higher than rate for ‘others?’.

Escalated amnually by 10 percent from 1978 to 1980, by 8 percent from 1980 to 1985, by 6 percent from 1985 to 1990, after which the escalation
factor was held conetant up to 2000,

2/Tho 1977 volume of 291,599 cam per yorr of accounted-for-water was dedncted from the water demand projections throughout the study period
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Souroce Facilities

a Equipment

b, “tructure
Sterage Facilities
Dis:-ibution Pipslines
Interns® Wetwork
Fire Eydrants
Servioce Ceonnoctiens

s Pipes

b) Rezen
Pluabing Siop

a) Zquipment

b) Structure

Ianediste Izprovesarnts
a, Source Pacilities
1, BEquipmernt
2, Structure
") listridution Facilities
c) Aduinistration Building
1, Equipmert
2. Structure
d; VYehicles
Servioe Connscticns
1. Pipas
2, Eeters
f) Leakage Survey and Repair
1. labor
2, EKuipment
g) Misoellsnsous Itexs

Peasibility Btudies
Sub-Total

Land

Tetal Project Cort

AFNXT 24BIX IJ-8-1

CONVERSIOR OF FINABCIAL COST TO BCONIXIC CO9T

SILLY WAPER DISTRICT

Shadov Pric
SNE Em mgﬂoa Economic

Pauancial Poreign Balanoe of Econoaio
Project Exchange DJomestic Unskilled Domewtio 1 h.lg/ Others Conponent Labor Others Pnj-g ¢ Consvruction
—Lost _ Compomant Cempopent __Labor m}/_ﬁﬂ_ A z 1,2 x .5 11,0 _Costid’ Coat:
1,224,000 1,197,064 26,936 74935 19,001 950 18,051 1,436,477 3,968 15,051 1,45E,496 1,152,9¢€"
3,878,000 959,168 2,918,832 859,855 2,058:97‘7 102,949 1,956:028 1:151,002 429:928 1.956:028 3:536:958 2:796:01.‘
14655,000 396,620 1,256,380 360,985 895,39 44,770 850,625 478,344 180,493 850,625 1,509,462 1,193,25C
5,097,000 2,646,485 2,450,515 1,137,810 1,312,705 65,625 ,247,070 3,175,782 568,905 1,247,07C 4,991,757  3,%M6,053
1,864,000 800,534 1,063,466 442,750 19,716 31,036 589,660 960,641 221,370 589,680 1,771,€3€ 1,532,6:
849,000 489,206 359,TH 101,090 < o, T4 12,935 245,769 587,047 50,5.5 245,77 87_,361 764,81%
4,505,000 2,198,679 2,306,31 1,375,835 930,486 46,524 883,962 2,638,415 687,918 883,962 4,210,295 3,645,276
1,628,000 1,356,313 271,687 162,075 109,612 5,481 104,131 1,627,576 81,038 104,131 1,812,745 1,565,476
32,000 29,601 2,399 351 2,048 102 1,946 35,521 17 1,6 37,642 32,55
420,000 12,977 407,023 59,599 347,424 17,371 330,053 15,572 2% 793 330,053 375,424 325,003
204, 000 197,552 €,448 2,643 3,6 191 3,614 237,062 1,321 3, 221,57 191,30
10. ,000 6,055 954345 39,332 SCL€.; 2,831 53,782 177 13,66€ 53,%2¢ 80,71 62,606
2,116,000 1,063,457 1,052,543 513,360 535,183 26,79 512,224 1,27€,14. 256,680 512,224 2,045,05. 1,61€,642
71,000 49,481 21,519 3,154 18,365 918 174447 59,377 1,577 17 e 78,401 61,977
419,000 12,977 406,023 59,521 346,502 17,325 36,177 15,572 25,760 325,177 374,520 296,052
y 000 35,145 33,855 - 33,855 1,693 12,182 42,174 - 32,162 74,136 58,764
1,293,000 633,300 659,700  411,23% 248 469 12,423 236,046 759,960 205,615 236,046 1,201,621 949,898
648,000 537,664 110,336 68,179 41,557 2,018 39,479 645,197 34,389 35,475 719,065 565,23
111,000 90,000 21,000 8,820 12,180 609 11,571 108,000 4,41C 11,571 123,981 123,955
10,000 6,000 4,000 1,680 2,320 116 2,204 7,200 840 2,20 10,244 10,242
24,000 17,000 7,000 500 6,500 325 6,175 20,40C 250 6,175 26,825 26,823
264,000 147,840 116,160 - 116,160 5,608 110,352 177,408 10,352 287,760 287,760
26,483,000 12,885,118 13,597,882 5,617,305 7,980,577 399,029 7,581,548 15,462,142 2,808,652 7,581,548 25,852,341 21,215,100
141,000 - 441,000 = 141,000 1,050 133,950 - - 133,959 133,950 33, %C
26,624,000 12,85|118 13.73806& 59617,305 8.121.577 406,079 797157498 15,462,142 2,“1652 Ty715,498 25,986,291 21,349,05C

st cempenent less wms! lad laber eset,
200t compomsnt aftcr wakilled laber cest was deduncoted froam it.

a/ stic oe

/Go-putod (33

_/lktd.na W adding fareign exchamge sest, wmaskilled laber amd cest of ‘ethars’ after they have desz sdjusiad through ehadow pricing.
Derived ky subtracting cemtingencies amd angimsering services frea the ecsmsaic project cest.

t
5 paroent of desmmst!
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Year

1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998

1999
2000

Total

ANNEX TABLE XI-E~2

REPLACEMENT COST
SILAY WATER DISTRICT

1978 PRICES
(* x 1000)
Miscellaneous
Vehicles  Meters ent Items Tetal
P 29,8 P 29,8
29,0 29,0
29.8 P 209.6 P205,1 P 5.3 P 449.8
29,0 203.3 84.8 31741
18346 21,5 205.10
15047 31.6 182,3
15C.7 3597 51044
1507 15047
190e7 15047
P117.6  P1,199.3 P681,.2 P 26.8 $2,024.9

XI=iim?



ST AL WTek)

SLUTATE YALOR T 2001
SILAT ¥ATKR LISTRIC?

1978 PRICES
(¥  1000)
50 Years 30 Years 25 Yours 15 Years 7 Years Infinite
Foonomic Salvase E_:--mic Salvage Foc - mic Salvage Ec.nomic Salvage Sooncailce St : Eoonomio Selvage 3~
7alue Value Yaiue Value Va. 8 VYalne Value Yalue Yaluna Yalue Value Value Total >~

? 1,359.9 5& 76145 P S56.7 275 F 153 > 7.8 122 » S«3 110 1008 P02 P 895.3
1,672,2 58 9€3.9 44.T7 16 Te2 9T7e1
1,372.3 60 64344 231.1 kX 7643 23.7 100 7434
1,664.,8 & 1,032,2 1,032.2
2,453s5 & 14576.6 BT2.4 28 244.3 1,820.9
535,0 66 33641 384,
585.0 68 3197.8 397.6
71,0 70 546, 120.2 40 48,1 594.¢
1,262,2 T2 508.8 82.3 44 383.8 r 5104 7§ > 35,7 1,328.3
1,268,014 $34.0 150.7 13 19.6 3.6
563.C 76 428.5 436.2 S2 226.8 330.6 0 6641 2144
563.86 78 439.8 150,7 27 40.7 483,5
559.2 Eo L4748 436.2 60 261.7 35.3 B3 110.7 " 813.6
420,00 60 252.0 23,8 145 P 4.2 25642
2B8.1 67 133.0 25.0 25 844 201,48
205,17 715 145.7 149.7
182.3 80 145.8 145,8
$10.4 &7 444.1 . AL,
150.7 93 140.2 40,2
. 37953 100 79,5 3795
P14,3%4,¢ P2,472.7  P28V.8 P 91.6  P2,855.8 P1,181.2 £3,%13.8 71,9771 P88 F12.6 P339 F133.9  P12,E65.1

1otal Ecenomic Valuer #21,329,0

Total Salvage Valos 1 P12,869,1

w&lvm values {.7 sach ysar represent the salvage value ef the itez in year 2001,

XI=E=3



AIOEX TABLE XI-B-4

SIRIARY GF ECONONIC COSTS
STLAY WATER DISTRICT

(* x 1000}

Presert Presert Present Present

Talus Value of Value Talue

Escalation Escalation Escalated Escaiated Esslated Esoalated Discount of Raplace- of of

Replacement Sunqa /O and X Totel Pactor Por 19/ Factor Per 0 Preject Replacemert O and ¥ Tetal Factor at Project ment O and X Total

Project Cosmt Cost Vﬂw—/M Costs (ther Coste~= O snd X Coniz—/ Cort Cort Cost Ccatn 12 _Percent Cowt Comt C.ct8 Coste
£ 2,531,7 836,3 711.0 2,602,2 1,000 1.000 2,531.2 71,0  2,602,2 1,000 2,531.2 7.0  2,602,2
2,543,¢ 977.1 143.4 2.687.¢ 1.100 1. 080 2,798.0 154.¢  2,952.9 .93 2,498.6 138.0 2,636.9
1,865.1 743.4 194.6  2,059.7 1,210 10166 2,256.8 226.9  2,483.7 o797 1.796.7 180,86  1,979.5
2,217.4 1,032,2 280.2  2,497.6 1.307 1.260 2,893, 1 353.1 3,251,2 712 €,063.5 251.4 2,314.90
4,784.5 1,820.9  356,7 5,141.2 1,412 1.360 6,755.7 485.1 7,240.8 «636 4,296,6 308,5 ¢£,6x.*
849.6 36l 497.0  1,346.6 1525 1.469 1,295.6 73C.1 2,025.7 «567 734.6 414.0  1,125.€
849,6 397.1 5377 1,387.3 1,667 1.587 15399.3 85343 2,252.6 «507 709.5 432.6 1,142.1
1,334.8 SM.8  579.1  1,913,9 1,779 1,714 2,374.6 9R.6  3,367.2 452 1,073.3 448.7  1,522.%
3,267.3 29.8 1,325.3 652.6 3,% .7 1,886 1.851 6,162,1 56.2 1,208.0  7,426.3 <404 2,489.5  22.7 488.0 13,000,z
1,708.€ 25.0 P36 T48.3  2,486.1 1.993 1.993 *.415.9 cc.0 1,£95.9 4,969.8 «361 1523301 20.9 540.0 1,7%.C
1,604,5 721.4 810.4 2,434.9 2,119 2,159 3,399.9 1,749.7  5,149.6 »322 1,094.8 563.4  1,655,2
825.2 48C.5  888,2 1,713.4 2.241 2,332 1,853.4 2,071.3  3,924,7 -288 533.8 5%6.5 5,504
1,608 ,6 819.8 963.8 2,568.4 2.381 2.518 3,820,6 2,426.8  6,227.2 «257 981.9 623,7 1,602.6
963.8 2,426, 2229 555.7 555.7

93,8 2,426.° «205 497,; £97.5

93,6 2,426.¢ 167 444.1 448,17

429,8 256.2 : 1,413.6 1,071.0 3,427.€ .163 1724.€ 355.6 570.2

317.1 201.4 1,280,9 133.0 3,181.8 . 146 11C.2 3%2.2 464.5
20.,1 149.7 - 1,168.9 488.3 2,915.° .130 63.5 3155 37%.¢

1E2.3 245.8 1,146.1 . 434.1 2,866, 116 50.4 251.% 331.9

510.2 444.1 1947442 : 1,215.3 . 3,642.1 o104 126.4 25244 378,z

150, 7 140,2 . 1,114, - 358.8 .y 2,785.6 «093 33.4 225.7 255, 1

1%0,7 3759.5 963.8 1,114, 2,381 2,518 358.8 2,426,8  2,785,6 4083 29.8 20,4 231.2

25,986,2 $2,02£.9 16,361,0 44.372.1 40,961.2 4,795.5  37,086.7 82,%3.4 22,0351 €31.9  8,580.6 131,257,¢
Salvage Value 12,869, 1 T12,869,1  2.38% T20,641,3 -074 242605
31,503.0 52,202,1 26,982 ,1

"—S/‘tae ammal salvage values were not escalated individually eince they Tepresert values for 20013 benoe,
only their sum was escalated by the factor nmed for project and replaceasnt costs.

J9/Prciect oost and replacement cort wers sscalated asmally by 10 percent frea 978 to 1960, by 8 pervent
from 1980 to 1985, by € percent frem 1965 to 1990, after which the esoalation facter aas bald constant mp to 2000,

20/0p-nung and meintenance cests were escalated annually by § percent frea 1978 to 1990, after which the
escalatien factor was keld constant uwp te 2000,

XI=Fd
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ANNEX TABLE XI-G-1

IRTERNAL RATE OF RTTURN
SILAY WATER DISTRICT

(® x 1000)
Discount Present Value Discount Present Value
_Sscalzated Value FPactor at at 80 percent Pactor at at 85 percent
Year Bz2nefits Costs 80 perceat Benefits Costs 85 percent Benefits Costs
1978 12249 2,602,2 1.000 122.9 2,602,2 1,000 122.9 2,602,2
1979 290,.6 2,952.9 «556 16146 1,641.8 541 1572 1,5975
1980 16,530,0 2,483.7 «309 5,107.8 76745 292 4,826.8 72562
1981 2,321.5 3,251.2 «171 397.0 55640 . 158 366.8 5137
1982 2,748.1 74240.8 «095 26141 687.9 .085 233.6 61545
1983 3,360.1 2,025,7 «053 17841 107.4 046 154.6 9342
1984 4,541.1 2,252.6 «029 1317 6543 «025 11345 5663
1985 5,700.1 3,3€7.2 «016 91,2 53.9 «013 T4e1 43.8
1986 6,71449 7442643 <009 6044 6648 007 47.0 5240
1537 8,37445 4,969.8 <005 41.9 2449 «004 33.5 19.9
1988 9,909.8 54149.6 +003 22,7 154 «002 1948 103
1989 11,795.7 34924.7 «002 23.6 TeS «001 11.8 3.9
1990 14,010.3 €,24744 « 001 14,0 6e2 001 14,0 6.2
1991 9,369.7 2,426,8 e =] 0 ) 0 )
1992 F917763 2,426,8 ' | : i ; |
1993 8,792.8 2,4264.8 - a ‘ ! ~
1994 8,282.6 3,497.8 é !
1995 8,024.0 3,181.8
1996 7973945 249151
1997 Ty70549 2,860,
1998 T944Te1 2164201 : i ; i
1999 T,129.2 2,785.6 v v ¥ v v v
2000 6,87066 2,785.6 2] 8 9 8 ) [
166,858.3 6,621.0 6417546
82,843.4 6433947 6,603 o2
Salvage Value - 30,6413 = 0.0 0.0
52,20241 6,603,2 64339.7
342 1.00
Present Value 80% = 17.8 IERR = .80 + 1748

Present Value 85% =

164.1
181,.9

181.9

= 8005%

XI=G~=1



METHODOLOGY

MEMORANDA



TAMP DRESSER & MoOKEE INTERNATIONAL INC.

Methodology Memorandum No. 1
To .t L, V. Gutierrez, Jr.
From 1 4. de Vera

Date 1 4 January 1977
Subjeot: Pilot Area Survey

A. Need

In astimating vater accountability, data on the ratio of
borrowers to primary users, average persons pdr househcld, and
per capits consumption are necessary. Information on oapacity
and willingness—to-pay would greatly aid finanoial analywis.

In all cases, these data are not readfly available in the
Fhilippines. The only way to get these data would be to actually
perform & house-to-house gurvey within the served areas of the
water diatriot (WD). Considering time and Zinanoial oonstraints,
& pllot area survey would be the best approaclh. This is merely
surveying a representative area within the WD and projecting the
data obtained for the ontire served area of +he WD,

B. lethodologx

1. Choose a pilot area within the WD, Deeirable requirements
for the area are as followss

8. adequate line pressures, preferably with 24~hour servioej

be metered connections;

Ce presence of domestic as well as commeroial connections.
Ratio of oommercial to domestls commeotions for the area
must not exceed that for the entire WD

de representative income levels of the conoessionaires.

2, Devise a one-page questionnaire so that it:

a. 1s easily understood by WD personnel (who will serve as
interviewers);

bs provides relevant information;

Ce provides a means of cross~cheoking some answers given
by respondentsj

d. would make tabular analysis easy.

A sample gusstionnaire is attached,

MI1-1



Co

3e

4

Get aspisiance from the WD persomnel in the house-to-house
survey. It is suggested that they do the actual interview
because of their faziliarity with lcoal customa and dialsotse.
However, before allowing the WD enumerators to prosesd on
their own, it is neocessary thad:

as the enumerators be given a thorough briefing on the
importance of the survey, as well as the yurpose of
each item in the questiornaire,

ba the enumerators be aocompanied to the firgt Pew
houses, and given additional pointers or feedback
before they proceed on their own,

Donduct & house=to~houge survey of all households within
the pilot area, 4 mep at ihis peint irndicating the exist-
ing houses (with their code numbers) wonld be necessary.
The fellowing would be helpful during the survey:

a, brief the respondents about the purpese of the survey
before asking questions. It is very important that
they be receptive to the interviewsrs. Otherwise data
given couid be misleading.

be in asking for estimates of congumpiion, avoid ueing
technical terms, i,e., liters, gallons, ste, Use
local containers like pails, drumse or whatever they
use. Note the capanity of the container in the
questionnaire.

Data

The following data may be obtained from the survey:

1.
2
3.

4.
5.
6.

Te

Pilot area density

Average peracns/household

Borrowers from commected households and percentage of
households dependent on the WD

Potential concessionaires

Consumption estimates

Inocome levels and tho respeotive rates showing
willingness to pay for improved service

Water accountability

Mil-2



WATER DISTRICT

PIIOT AREA QUESTIONNAIRE

DATE

P1,500 above

d delinquent

TIME
INTERVIEWEE ADDRESS
TYPE OF DWELLING . CONSTRUCTION MATERIAL
~ NON-WD :
WD CONCESSIONAIRE CONCESSIONAIRE FOR ALL HOUSEHOLDS
1. NO. OF OCCUPANTS: 1. NO. OF OCCUPANTS: le WD-WATER AVAILABLE$
Noe of hours

2s CLASSIFICATION: 2o SOURCE OF SUPPLY: Time
[J Domestic (Jown private well 2, PAUCETS:

[ Commercial Clrainwater 01 73 a5
O Institutional OIspring 0 2 04 .
3 Industrial Clpublio faucet . .
) CIWD concessionaire 3¢ éﬁ“'}‘%’z O3 O

- . HH Code No, -

3+ SIZE OF CONNICTION: CIpublic well 4+ FLUSH WATER CLOSkIs
w1 U Pl Clothers' private well 01 o2 O3 @3
o P o o__ - ~—|5, MANUAL WATER CLOSET:

; . . 01 D2 O3 o_

4. TYPE OF CONNECTION: 3. CONSUMPTIONS 6. Clw/septio Cw/o sapt
Clmetered: meter functioning [Jfree tank tank
LCImetered: meter damaged (paying

Te AVERAGE MONTHLYS
DO flat rate (unmetered) vo}wume used per Consumption BAlling/F (7
5. APPURTENANCES (Comnected to Paying P WDt = o
System) for *| others: w—
Owith hand pump REMARKS ° ‘-
(Jwith electrio motor pump : 8+ USER:
HRS used/day I w/ borrowers
™um, rated EP 2 w/o borrowers
GPM Total no, of HH
borrowers
Total no. of HH horrow:rs'
6« OTHER SOURCE ASIDE FROM WD: ocoupants
O Qther HE 9« How muoh would you be
[wells O wells
willing to pay if
Olsprings (3 springs
: . Wwater servioe were
CIrainwater J rainwater
0 O improved?
month,
(T0 BE FILLED UP AT THE WD OFI*ICE)
1. HOUSEHOLD CODE NO. Je WD CONCESSIONAIRE: e
. ENUMERATOR
(Odregistered

2. INGOME: CJ unregistered
Clbelow average (220 below; FOSITION
Claverage P221 -~ 750 4, PAYMENTS:




CAVMIP DRESSER & MoKEE INTERNATIONAL

Methodology Hemorandﬁl No. 2

To

t L. V. Gutierregz, Jr.

From t A, de Vera

Date

31 January 1977

Subject: Eetimating Water Aocountability

A.

Need

To be able to determine future water demand per capita,
need for leak detection and survey program, and the lavel of
developmert possible for reducing wastage and leakaye, the
following information must first be available.

1. Ratio of acoountedefor and unacoounted-

for-water,

2. Ratio of wastage and leakage in relatimm
to total production.

3. Domestic consumption per capita.

Althoughk there are various methods for estimating water
acoountability, the selaction of a method depcnde on the
purpose for which it is to be used and the level of acouraocy
desired. Acoounted-for-water as used herein refers to the
revenue-producing water for the water district. It is the
sunm of the billed metered consumption and inferred water oon-
sumptior at flat-rate connections.

B. Methodology

1. Pilot Area Survey

8. Objective -~ To be able to satimate total accounted-
for and unacocounted-for-water. Accuracy will depend
on the reliability of the consunpti7n figures as
obtained in the pilot area survey.

be Data Necessary — Monthly production; number of metered

and unmeiered connections; water rate schedule; pilot
area data; and total monthly metered consumption.

l/Refer to Methodology Memorandum No. 1.

MM2-1
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Stega

1)

2)
3)

4)

5)

Obtain total number of houssholds dependent on
water system. To do this, first 6btain ratio
of households “Zspendent on the system to total
households in the pilot area and apply ratio to
the whole service area. Computa for number of
primary and secondary.users.

Compute for inferred flat-raie use per mcnth,
Compute total aoocounted-for-water by adding average
monthly metered oonsumption and total inferred
flat-rate use per month,

Unaccounted-for-water ig total yroduction less
accounted-for-water. It is also the total of
potentially billable water plus wastage, lealcage
and other uses.

Potentially billable water ic the sum ofs

0 Usage of borrowors from flat-rate
primary users;

0o Unbilled flat-rate use

o Wastage of flat-rate users

2. Weighted Average of First 10=-City Survey

- 1

b.

Objective - In a water cystem with all functions hilled
as flat-rate, oomputing for water accountability is
impossible without resorting to detailed surveys. How-
ever, this method impliecs that the figures obtainad
during the first l0-arca rurvey (CDM ~ 1975) approximate
those of other water districts. Aocuracy, however, is
not determined.

Data Necoseary — Total monthly production and figures
obtained during the Firat 10-Arec Survey of CDM.

M2-2



3.

Ge

Steps
Multiply monthly produotion bys

«31 to get acoounted-for-water

«1l to get underestimsted flat-rate use
+26 to 2ot wastage

+25 to get leakage

«07 fo- others

Field Study Method

b.

Ce

Objective = To be able to determine within % 5 percent
acouracy water aocountability figures. This metiied,
however, is time—consuming and very expenaive,

Data Noooanurx =~ All datu received shall be gons rated
in the field. The number of concessionaires ar: the
water rute schedule are basic requirements.

Stegs

1) For each section of transmission and distribution
line in the water aystem, appropriate measuring devioss
shall be installed in order to determins the smount
of water flowing in and out, water ussd by ths ..on-
oessionaires, and water leakage,

2) Desk-top analysis is then neocegzary to determins
water accountability,



CAMP DRESSI R 5 MoKEE INTERNATIONAL NG,

METHODOLOGY MEMORANDUM NO,. 3
To ¢ L. Vs Gutierrez, Jr.
From ? P, del Rosario

Date ¢ 8 Pebruary 1977

Subjeot: Classification of Water Districis Acoording to
Future Water Requirements

A Mirodugiicn

The purpose of this methodology manual is to classify water
distriote (WD) so that future water requirements may be estimated.
The factors to be considered in classifyire WD's are soconemic and
social development in the district's boundaries, probable sources
of additional water supply and the people's “pility~tompay for
improved water servioa,

The group with the probable highest per capita consumption
is lalelled Group I; and the group with the probable loweat
water consumption, Uroup V., Affluent and highly urbanired
water districte may fall under Group I,while legs developed
and small water distiriocis, under Greup V,

B. Hbthodolggy

The initial service area of the WD will moet likely inoclude
the central urban area or core oity (poblacion)s Mo olasaify it
according to future water demands, the WD and ite ocentral urban
area are judged acoording to 5 grouping oriteria = 1975 urban
inoome, 1975 standard of living, 1975 business indexy 1980 cost
of water, and served population in 1980. For eaclk ctiterion, a
number of points, from 0 to 20, are allotted to enah water
district. The total number of rointa under the 5 opitaria
determines the oclasaifiocation of the WD,

Table MM 3-1 lisis the 5 oritaria by which the WD can be
olassified, and the points allotted to rankings in eaeh ori-
terion,

The grouping of the WD'e based on the rsnge of total
points under the 5 criteria 18 as follows:

MM3-1



TABLE 3N 3=l

WATER DISTRICT GROUPING CRITERILA

1975 1975 1975 1580 1380
Urbzn Tncome Standard of Livine 2usiness Index Cost of Water Served Populat3ion
Incecze Texes #» of Households « o Househrolis % of Comzercial Source of Fopulation
Paid by Urban Points with Refrigerazors Points with Flush Toilets Points CEstabliskments Points  Additjonal Points Served in Points
Zezidents (¥} 20 irn Urban Area "10 -, _%n"Urban Area 10 in Urban Area 20 water Supnly 20 Urban Area -29
Zore than 30,600,000 20 more fhan 3G 10 zore than 60 10 zore than 6.6 . spring, gravity 29 more than 156,000 20
. type
28,082, L0132, 000, 000 5 25.1 ~ 30 g 50.1 ~ 60 9 4ab = 646 16 100,001 - 156,060 18
5:000,002-10,0C0,000 1€ 201 - 25 8 £Jel = 50 8 3.1 = 4.5 11 Spring with
booster punp 17 8,001 - 10C,000 16
1,000,031~ 2,000,060 14 i5.1 ~ 20 ( 30.1 « £Q 7 1.7 = 3.0 7  Istiltration
with skert trange
Eissim  ljpe/
well points i4 65,001 - 80,000 14
500,001~ 1,000,600 12 10.1 -3 € 20,1 - 30 é 1.0 = 1.6 -4 52,001 = 65,000 12
100,001~ 500,000 10 5 - 10 3 10 <~ 20 5 leas than 2 T2 nfiltratioa with
long tronamis—
sion line/
wolle 11 41,001 = 52,000 10
50,G01-~ 100,000 8 less than 5 4 less than 10 4 31,001 - 41,000 9
20,001~ 50,00C 6 Surface water
without
reservoir 7 22,001 - 31,000 8
8,001~ 20,000 4 Surface water
with reservoir 5 15,001 -~ 22,000 7
4,001~ 8,000 .2 10,001 - 15,000 ¢
4,000 or less 1 leas than 10,000 S



Groug Total Pointa

1 70 and above
I 60 - 69
IIY 50 = 59
v 40 ~ 49
v 39 and below

In allotting points under sach oriterion, readily available
data are taken from the latest NCS0 report (1970 or 1975 oensus).
These data are: total population in the ity or minioipality;
total households; numher of urben bousehclds; number of commer=
oial establishmenta; number of induatrial sstablighaents; nutber
of households with refrigerators; and nunbsr of households uning
flush watsr-sealsd tollets. 'The data on total income taxes psid
in the oity/municipality in 1975 wsre obtained from the BIR offics.
Data on the probable mources of additional water supply were
taken from the recent preliminary hydro-—survey conduoted by INUA
and the WD,

The following is a procedurs for assigning points to a WD
on the basis of the 5 orituria,

1e 1975 Urban Irooms

Urban income im basad on the total inocie taxes
paid by individuals.and business entitias and the par-
oentage of urban households with respeot to total house~
holde in the city/municipality* IT the 1975 data are net
available, the perocentage of urban households is projected
to 1975 by applying an inorease of 0s1 $0 0,4 perocent
per year. In projecting the percentags of urban housew
holds, growth characteristiocs and urban development
must be oonsidered, The projected percantage is mul-
tiplied by 1975 total income. Tahle MM 3~1shows the
breakdown of the aunual inoome with points ranging
from 1 1o 20, :

2. 1975 Standard of Living
The standard of living i measured by the number
of households inm ithe urban ares with refrigeratore and
thoss with flush wator-sealad toilets,
The peroentage of nrban housshnlds with refriger~

ators with respeot to voial urban households is projeoted
to 1975, if the 1975 consur is not - .ilable, An increase

MM3-3



4.

of 1 to 4 reroent per annum is applied, depending upon

the recent sconomio and wetial development in the oity/
munioipality. The same prooedurs is applied to the
percontage of urbar houneholds using flush water~-sealed
toilete. Table MM 3i-1 showe the percentages of houssholds
with refrigerators and thome with flush trilets with res-
pect to tolal urban households, with points ranging from
4 to 10,

1975 Businesns Tndex

The businese index is measured 9y the percentage
of oommsrcial establishments with respaot to total urban
houssihiclde in 1975. Ome industria) establishment (data
from NCSO ocensus) ie aseumed to be squivalent to 10 com-
meroial establishments léxcept when the 1975 census is
available). An increase of 1 to 20 establishments per
year is applisd, depending on the rsoent business aotivi-
ties and urban devaiopment in the oityyhunicipality. The
number of urban households in 1975 is obtained by multi-
Plying the 1975 Yotal houssholdg (total population +
averags of 7 persons/household) by the 1975 percentage
of urban householut ay derived in the methodology for
1975 urban iscome. "ra 1975 sum of commercial agtab-
lishments divided by the number of 1875 urban households
is ths business index of the oity/munioipality. Table
MM 3-1 showa the various levels of business index, with
corresponding points ranging from 2 to 20,

1980 Cost of Water

Tho cost of water is inferred from the probable
Eource of additional woter supply by 1980. The probable
source of additional wyter eupply is weighted accord~
ing to its apparent éoconomic viadbility., A 8pring souroce
that is located within the 1980 mervice area and can flow
by gravity is considered the most eoconomical. Surfaoce
water requiring complete water treatment with impounding
resorvoir is the most expennive. Infiltration galleries
with short or long transmission lines, wells, or epring
souree requiring booster pump, are considered to have
might; betwuen the most and least expensive (ses Table
MM 3-1).

MM3-4
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5¢ GServed Fopulstion in 1680

The served population in 1980 is pro jected by
delineating the futura service areas of' the WD and
projecting the population of the oity,/munioipality
and of the service t.eas, The 1980 servad population
is determined s a portion of the gervice area popula-
tione In prejecting the population servad and the
future gervica arezgs, economic growth and urban developw
ment, avallability of water 8wroly and capability of
the water district to provide serv: rmust bs oonsidered,

Expeoted Water Demand 2y Class of WD

The experienoe of the LUi-CDN staff, especially during
the First Ten Urban Areas Pro jeot in tha Philippinas, has besn
uged to assign values of expected water demand to the 5 oclasses
of water districts. These expacted weisr demands are shown in
Table MM 3-2,

Example of Weter District Classification

This method of classifying a water digtrioet is illustrated,

with the Silasy City W -tor District a3 an example, Available

data for Silay City are taken from the NC30 and BIR reports,

and from the preliminary hydro-survey by LWUA and the SIL~ND,

The following data were obtained:
Total income taxes paid in the oity - $20,049,139 (1974~1975)
Total population in the city ~ 103,493 (1975)
Total number of households in the city - 10,915 (1970)
Total number of households in the urban area - 3,693 (1970)
Total number of commercial establishments in the oity 36 (1970)
Total number of industrial establishments in the city - 1 (1970)
Total urban houweholds with refrigerators - 266 (1970)
Total urban households using flush wator-sealed toilets - 807 (1970)
Probable source of additional water supply - wellas (1980)
Population in the service area - 21,280 (1980)

. To determine the specifio weights of the above daty for sach
grouping criterion, the methodology developsd is applied ea follows:

MM3-5



TABLE MM 3-2
WATER DEMAND OF WATER DISTRICT GROUPINGS

Yoar -
Classificaticn 1980 1990 ~ 200
Group I
Domestic use, lpcd 140 155 175
Commercial/Industrial/Institutiona)
% of domemtic 17 21 25
Equivalent, 1poa _%4_ _3% Ky}
Aocounted-for-water, lped 164 1 210
Unaccounted-for-watey
% of production 40 28 20
Equivalent, lpcd 109 13 92
Total production required, lpcd 273 261 262
Group II
Domestic use, lpcd 120 135 150
Commercial/Industrial/Institutional
% of domestio 15 17 20
Equivalent, 1pcd 18 2 30
Accounted-for—-wa.ter, lpcd 138 1-5-8- 186
Unaocounted-for-water
% of produciion 40 28 20
Equivalent, 1ped 22 b2 45
Total production required, lpcd 230 220 225
Group III
Domestio use, lpod 105 120 135
Commercial/Industrial/Institutional
% of domestic 13 16 18
Equivalent, 1pecd A4 A9 24
Accounted-forewater, lpod 119 139 159
Unacoounted~for-water ,
% of production 40 28 20
Equivalent, 1pod 19 24 40
Total production required, lpcd 198 193 199
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TABLE MM 3-2 (Continued)

WATER DEMAND OF WATER DISTRICT GROUPINGS

Year
Classification 1980 1990 2000
Group IV
Domestis use, lpcd % 110 125
Commerc: 11/Industrial/Institutionad
% of ‘omestic 12 14 16
Equivzlent, lped 12 15 20
Aocounted-for-water, lpod 107 125 145
Unaccounted~for-water
% of production 40 28 20
Equivalent, 1pcd n 49 36
Total production required, 1ped 178 174 181
Group V
Domestic use, 1ped 90 100 110
Commercial/Industrial/Institutional
% of domestic 10 13 15
Equivalent, lped 9 A3 a7
Accounted~for-water, lped 99 113 127
Unaccounted-for-water
% of production 40 28 20
‘ Equivalent, 1pod B 66 ‘44 32
Total production required, lpod 165 157 159
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1. 1975 Urban Inocome

In 1970, the urban households accounted ror
3348 percent of the total households in the city,
But dus to recent developments in the local sconomy
and subdivision housing projects in the urban sector
of the city, the number of urban nouseholds wag pro-
Jected to inorease to 35 percent in 1975, The product
of the total 1974~1975 inocome taxes and the 1975 per=~
centage of urban households represents the urban in-
comée taxes which amount to about P7.017 million,
Table MM 3-1 gives this a waight of 16 points,

2, 1975 Standard of Living
This is measured by:
+e 1675 urban households using refrigerators

In 1970, 7.2 percent of the urban house-
holds had refrigerators. Due to economic and
housing developments, the percentage was esti~
mated to inorease to about 12 percent in 1975.
Table MK 3-1 gives this a weight of 6 points.

b. 1975 urban households using flush water-sealed
toilet facilities

In 1970, the households with toilet facili-
ties represented 21.9 percent of urban househelds,
Due to the recent housing developments in the
urban area, the households with toilet facili-
tiec were projected te be about 32 percent in 1975,
Teble MM 3~1 sives this a weight of 7 points,

3. 1975.Busineas Index

It is assumed that one industrial establishment ia
equivalent to 10 commercial establishments, Based on
the 1970 census, the number of commercial astablighments
(equivalent industrisl establishmonts included) was
46 (36 + 10), Mhese establishments were expected to
have increased to 96 (at 10 establishments per year)
in 1975 Total urban households increased from 3,693
in 1970 to about 5,180 in 1975 (1975 population of
103,493 + average 7 persons/househoid)., Hence, the
business index in 1975 was 1.9 percent (commeroial estab-
lishments divided by the number of urban households in
1975). Table MM 3-1 gives this a weight of 7 points,
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4. 1980 Cosi of Water

Based on the hydro-survey of LWUA~CDM and SIL-WD,
deepwslls appear 1o be the most probable econominal
source of additional supply. Table MM 3~1 gives a
Welght of 11 points for this source.

5« 1980 Served Population

By 1980, the served population is expected to be
about 15,6301/as projected from the 1975 NCSO Census
of Population and Fousing. Table MM 3-1 gives this =2
weight of 7 points.

Thercsfore, the SIL-WD has 2 total of 54 points :under the
5 eriteria, indicating that it tielongs to Group III. The water
demands of this group from 1980 to year 2000 are listed in
Tahle KM 3-2,

Table MM 3~3 claseifics 16 water dimtricts in the
Philippines aocording to ihe 5 grouping critexia,

A ————— .

l/See Chapter VI, Table VI-3, of the Silay City Feasibility
Study Reporte.
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TABLE MM 3~3

SUMMARY OF CITIES/MUNICIPALITIES SUBJECTED
70 THE WATER DISTRICT GROUPING CRITERIA

1 Standard of Li

Urban Urban 1880 Cost

1975 Households Bouseholds 1975 of Water 1980

Urban with Hefri~ with Plush Buginess Source of Served Y,

Incoma garators Totlets Index Supply Popalation Total
City/Mrmicipalits (Points) _(Points) (Points) ~ (Points) (Points) _(Psints) Points Grouy
Dizlig, Surigao del Sur 14 & 7 11 4 7 59 3
Urdaneta, Pangasinan 5 7 9 11 11 8 50 3
Calamba, Laguna 14 9 10 7 17 é 83 2

y ueva Eeija 6 8 9 7 11 5 &7 4

Silsy City 16 - & T 7 il 7 54 3
Cebu City 20 10 10 "7 5 20 72 3
Davas City 16 9 9 16 1) ic T3 1
Baowlod City 20 9 g 7 11 13 T4 1
Zamboanga City 34 7 9 T 7 16 2 2
Digos, Davac del Sur iz 6 9 7 11 5 50 2
Bacacay, Albay 1 5 e 11 20 5 i 3
Bangue?, Abrs 1l s <] 7 20 4 43 4
Dalaguete, Cebu 1 5 & 4 11 9 34 5
Baybay, Leyte 10 g 8 16 5 é 58 3
lRoxas ity i0 9 8 16 7 6 56 3
Cotabato City 12 9 8 11 11 7 58 3
(longapo City 18 9 10 2C 11 1
Subic 4 5 6 16 11 S 47 4
San Fernando (Pampang:) 6 7 20 11 7 65 2
Tarlao 12 8 8 18 1} 8 &3 2
Cabanaiuan City 12 8 19 11 11 9 &1 2
Lipe City 8 8 10 16 13 i 50 2
Lusans~Pagbilao~Taysbas V.1 6 8 7 17 12 64 2
Daet lo 5 4 4 20 10 53 3
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odology Memoraninm No. 4
t L. V. Gutierres, Tra
s E. Jacildo
: 20 January 1977

sct: Probability Avalysis of Strsam Flows by Gumbal

Nead

In evaluating the murface water pourcas for waler sunply
purposes, the analyst has to focus his interest an statistioal
frequenoy of extreme low flows. Sinoa the exacl gaquernos of
streamflow for future vsars can not be pradicted, ha also has
to oonsidar the prebable varistions in flowe in order to
develop a design an the bazie of caivulated risk,

In 1941, B, J. Gumbel devised a probability method by
whioh recurring flows cen be computed. for design requiremente.
Under this method, the hydrologic data are anslysed as an
"extreme value' dimiribution and ‘the sets of hydrologic data
are plotted as straight lines. Gumbel's method has been found
advantageous to usa,

Basioc Data

The hydrologio data are found in Surface Water Suppl

Bulletins published by the Water Resources Division of the

Bureau of Public Works (BPW). Data are presented ii. the follow
ing sequence:

te Name of river basin

2, Name cf stream

3+ Location of gaging station in latitude and longitude
4+ Drainage area in square kilometers

5s Records available: months and year

6+ Goge elevation

Te Extremes; megnitude and dates of maxisum and ninimug

flowe
8. Remarks
9. Revisiona

10 Presentation of daily discharge for one ysar

Mi4~1
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It should be noted that Surface Water Supply Bulleting
after 1967 have not been published; they ars om file at the BrW
HWater Resmources Divieion,

Methodology

Below are the steps in Gumbel's probability analysis of
streamflows.

Table MM4~1

1. Tabulate the monthly flows (mean, minimm or
maximum, whatever is desired),

2. Take note of any chenges in the Yearly records as
gtated under "Remarks" or YRevisions" of the
Bulletin. Write them under »emarks in Table MM4-~1.

Table MM4-2

1. Arrange all monthly flows in ascending order, i.e.,
from lowest to highest. Any flow that occurs
mora than once should be listed.

2+ Rank the arranged flows under "m",

3. Take the logarithm of Q.

4s Solve for the probability flow by the formula

m
T X 100
where, m is the rank of a particular flow
n is the total number of recorded flows.
5+ ©Solve for the return period by the formula
n+l
m »

Figure MM4-1

l« Plot log Q as ordinate against probability as
abscissa. Figure Mid~1 is Cumbel's spacial proba-
bility paper.

2+ Draw a straight line (month ling) passing through the
points marked in step C~l. If not all the points
fall on the line, adjust the line such that it
passes on the average path of the points. Any
return period which falls on the line is in month'e
term. The line may be extended in order to reach
periods not covered by it.

3« Take the antilogarithms of the values of return
periods in months as projected on the log Q soale
(ordinate). The antilogs are the recurring flows in
cubic meters per day.



TABLE ¥M4-1
MEAN~-DAY DISCHARGE PER MONTH

Basin: Pampanga (San Vicente) Gage Elevation: 11,05C m
Station: Pefiaranda River nits:e cuad T 1,000
Location: lat. 15°18%46™; long. 120°56'307

Drainage Area: 575 sqkm

Minimum--Day
Dis(:ha.rga/’
Year Jan Feb Mar Apr ¥ay Jun Jnl Angz Sep Oct Nov Dec Tear Remarckan
1965 - 2,283 753 351 372 1,313 - - - 3,239 5,156 4,358
1966 - 2,915 - - 8,941 1,595 2,682 4,215 5,425 1,413 9,801 5,380
1967 4,922 857 1,189 547 873 425 1,012 6,614 4,415 5,707 5,896 125
1968 66 77 120 540 a5 - - - - - - 117
1969 141 32 336 689 664 301 3,203 2,394 2,248 1,175 1,785 2,190
1970 1,98y 814 279 17 17 2,561 2,928 1,628 9,590 11,725 9,689 6,915

1970 3,123 642 732 294 1,499 4,567 4,021 1,824 1,377 11,161 5,229 15,007
1972 5,992 4,873 406 1,461 16T 415 18,347 15,977 6,306 216 4,701 2,896
1973 697 823 82 108 % 686 2,525 2,650 4,405 14,582 4,149 2,124
1974 1,405 1,332 2,191 471 621 3,781 3,497 10,761 10,014 12,567 16,317 13,693
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MEANFLO® (PENARANDA RIVER, SAN VICENTE)

m  ocumd x 103
1 17
2 17
3 32
4 66
5 17
6 82
7 95
8 96
9 108
10 117
11 120
12 125
13 141
14 216
15 219
16 294
17 301
18 336
19 351
20 372
21 406
22 415
23 425
24 471
25 540
26 547
27 621
28 64z
29 664
30 686
31 689
32 697
33 7132
34 753
35 167
36 814
37 823
38 857

TADLY MA-2

GAPAN WATER DISTRICT

Log §

40230
40230
40505
44820
4,886
40914
44978
4.982
50033
5068
50079
5¢697
5149
5334
5e446
54468
50478
5526
5e545
5:570
5608
50618
54628
5¢673
5732
5738
54793
54808
54822
56636
5838
54843
5864
50877
54885
5.911
56915
5933

1i4—4

Probubility

(~m ¥ 100)

n+1

.

(e 93
185
278
3.70
4063
556
6.48
Te41
8433
9.:26
10418
11611
12,04
12.96
13.89
14,82
15.74
16467
1759
18.52
19,44
20637
21,30
22622
23415
24407
25.00
25.93
26,85
27.78
28.70
29.63
30656
31.48
324491
33.33
34426
35.18

Return Period
(Montha)

(Rl)

108,00
54400
36,00
27400
21,60
18400
1543
1350
12,00
10480

9.82
9,00
8431
TeT1
T«20
6475
6435
6400
5¢68
540
514
2491
4.70
4450
4632
4415
4400
3486
3e72
3.60
3.48
3438
3.27
3.18
3.08
3400
2.92
2,84



TATLT MM4~2 (continued)

MEANFLOW (PENARANDA RIVER, SAN VICENTE)
GAPAN WATZR DISTRICT

Return Period

Probability (Months)
Q ~2 ot
ouzd x 103 Log @ (G x 100) (2

873 5941 36411 2TT
1,012 6005 37.04 2.70
1,175 64070 37496 2.63
1,189 6075 364089 257
1,313 54118 39.815 2651
1,332 6124 40.T41 2445
1,377 64139 41,667 2.40
1,405 62148 42.592 2.35
15413 6. 150 43.518 2,30
1,461 6e 165 44.444 2.25
14495 64176 45.370 2420
1,628 6e212 47.222 2.12
1,785 6+252 48,148 2.08
1,824 6.261 49.074 2,04
1,989 64299 50,000 2.00
2,124 64327 50,926 1.96
2,190 64340 51.852 1493
24191 64341 52.778 1.89
2,248 64352 534704 1.86
2,283 64358 544630 1483
24394 64379 554555 1.80
2,525 6402 560481 1.77
2,650 64423 570407 174
2,680 6.428 584333 1.1
2,896 64462 594259 1469
24915 6e465 60. 185 1466
2,928 6e466 61,111 1464
3,123 6.494 62,037 1.61
3,203 6.506 62.963 1.59
3,209 6.510 63,889 156
3,497 6.544 64.815 1254
3,561 64552 65.741 1452
3,784 6.578 664667 150
4,021 64604 67.592 1448
4,149 6.618 68.518 146
4,215 6.625 69.444 1444
44358 6.639 70.370 142
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MEANFLOY (FRAARAND. RIVER, SAN VICWTR)

TABLE MLA-2 {cortinued)

QAPAN WALEL DISTRICY

Q
m oumd x 103 Loz O
77 4,405 6ohi4d
78 4,415 €+645
79 4,567 £ 66O
80 4,701 6,672
81 4,673 64683
82 4,922 54697
83 57?56 60712
84 54229 56718
85 51380 6e731
86 54425 6¢734
87 2 707 6.756
88 5,896 6.770
89 54992 6.778
90 64306 6,800
91 6,614 6.820
92 .915 6+840
93 8,541 64651
94 9,590 64982
95 9,689 6.986
96 9,801 60991
97 10,014 7.001
98 10,761 7.032
99 11,161 7,048
100 11,726 7.069
101 12,567 7.099
102 13,693 72136
103 14,582 T.164
104 15,007 Te176
105 15,977 7203
106 16,317 7213
107 18,347 Te264

v ;
rroben!lity

iMd-6

ll ﬁOH
f&sfz)
730948
74074
ThHe 000
750526
160352
17778
?81704
794630
£0.556
81,481
82,407
€34333
840259
854185
864111
87.037
87.963
88,889
89.815
90.741
91.667
92.592
93.518
940444
95.370
964296
70222
984148
99.074

Retury Pepic

{;1“{ G)

( ii\
m s

e wiLr

3.40
1,238
1:37
1.3
1e3
1432
1030
1.28
YA
1.26
1??#
1623
Teei1
1.20
1,18
1217
'106
‘Q :_l)
e 14
1012
1o 11
.10
1,09
1,08
f.OY
1.06
1.05
104
1.03
1.02
1601



RETURN PERIOD (MONTHS)

GUMBEL DISTRIBUTION
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LHEMP DRESSER & MalkEY 17 RIRATICNAL

Yethodology Memorandum No. 5

To ¢ L. V., Gutierrez, Jr.

From : J. B, Arbuthnoi/B. R. Conklin

Date : 16 May 1977

Subject: Quantity of Storage Versus Rete of Toply
A. General

B,

The d2manc for waler in a water system is not uniform,
therefors, the system mus% be designed ito supnly water =t
varying rates of demand.

One common method of suppiying water at varying rates
is to provide & spucific amcunt of source pumping oapsoity
and supply the difference between demand and pumping capa~
city from a water storage facility.

The most economical amount. of pumping capacity and
storage veoiume is selected based on cost studies of alter-
native combination~ of facilities that would meet a com-
mmnity's needs. Some of the factors that should be oconaiderad
in these cost studies and some basic guidelines for selecting
propsrly sized facilities are presented in this memorandum.

Discuesion

The amount of water a community needs at any particular
instant is primarily dependent on the following factorsi
l. The number of people within the community

2. The number of water-consuming facilities within the
average home (faucets, toilets, showers, automatic
washing appliances, ¥tc. )

. 3+ The habits of pecple (what times people eat, shower,
sleep, eto.)

MM5-1
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Ir general, daily usege of water rcllows a pattern with
two peak usage periods during the day and low upage late at
night, Figure MM5-1 shows a typioal variation measured in a
peotion of the Cebu City distritution symnten,

The relationship of the peak usage on an average day can
be determined statisiically for s given commnity. The sta~
tistical peak is an average of each person’s peak usage and
has two important properties:

1e The astatistical peak is & funciion of the number
of people in the community., The fewer people, the
higher the peak may be because each perason's peak usage
could more eamily affect the total flow.

2, The statistical peak mshould be recognized as & mathew
matical average, and on some days the peak usage could
be mich higher or lower than the atatistical peak,

The common engineering practice for water systems ig to
supply water from a source at maximun-day rates either by pumpe
ing or gravity. Maximum-day demand is the maximum quantity of
water used during an entire day in a single year. Water usage
can be at oy near maximum-day demand for a period of weeks
during summer months. Sourace capacity must equal maximmn-day
demand because it would be impractical to store suf ficient
water to supply maximim-day demand rztes for more than a few
dayoe .

1.

The difference in demand between the peak~hour demands and
the supply (whioh is equal to maximum-day demards) ocours during
& period of short duration whera demand exceeds supply. Stored
water is used to meet thia short period of excesg demand and is
called operational storage. It should be noted at tais time that
there are three categories of storage:

1e Operational storage — uged to meet hourly fluctuations
in demand.

2, Bmergency storage — used to meet demands in oase of
breakdowns in source facilities; typically equal to
@ full day's demand,

3« Fire storage ~ used to meet the required volume of
water ged to extinguish the worst fire expected in
the community.

pBH5=2
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Ce

Storags requirements for the last two categories have been
largely neglected in these studies because of the sxcessive cost
involved to provide the storage.

Methodology

The enginesr must determine the amount of storage and souroe
capacity to meet the demands in a speocific community. A set of
curves thet relate the peak hourly usage to the numbT of people
in & community has been developed by CDM and others. Practioe
has shown that a volume of about 15 to 20 percent of the maximum=
day usage is required as operatianal storage if souroce facilities
can supply maximum-day demands., Combining the "peaking ourves" with
the operational storage requiremont, a second set of curves relating
the quantity of storagh to the number of people, at different rates
of source supply, has been developed (see Figure MM5=2).

Up to this point, the only option that has been disoussed is
to supply peak-hour demands from storage facilities. In many cases,
the cost of storage faocilities is so high that it may be more eoo-
nomical to provide additional source capacity and reduce the quan~
tity of storage. This is espeolally true where storage is provided
in elevated structures that are very occstly, since they are built
to withstand earthquakes. The curves in Figure MM5-2 have been
used in this study to determine the requirements for storage at
various supply rates in order to prepare cost comparigons of altere
native supply and storage combinations,

'];/ASCE .amlal of Pra.otioe No. 37'
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A.

General

This mamorasdun develops zn expression For the nost eco-
nomic size of a irslina for pumped weter systems based on two
cost factors: cost of vipe=in~placs and cost of pumping
(energy). The lavper 4hs 1ip2 the greater the cost of con-
struction, Alsc, the large: tho pipe the lasser the cost of
energy required io vumr water through the pipe. The moat eco—
nomic pipe sizes would ho where the inoremental oost of pumping
is equal fo the incremental cost of pipe coastruot .on,

In most situniiony, the above oo . faotors ar the most
important factorr :u dotermining the - :onomioal siz - of trange~
mission maine. Evin ihon these are n it the only important
faotors, ii is still zdvantageous to mnow what is the most
soonomic size of pije with regard to vhese two faotor..

Be General Relaticashic |
The totai'annual cost W a piﬁ@ line is ec:al to t1e sum of
ito consiruction cost (oXpr Bged on an amortiz.d annual basin)
plus ils annual pumping cos: .
C, = C —;Cy
t c r
To determine the mout +.conomic pipe diamater botk thy fao=
tors on the right hand side of the equatioci were expressed in
terms of the diamater of tha pipe. The e uation was then
differentiated with respact to tre diametsr, and solved for
the dé eter for whioh the reaulting exp ession was gqual to
28ro.
E/Total Annual Cost w Anm 31 Cevatruc ion Cosi + Annual
Pumping Cost.

?-/d(ct) 'ﬂ(cc) d(cp) n ), ulere X = pipe diameter
[ . +
dx dx- dx

NS

[1,'] o
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D.

Anmnnl Cengtruction Cost

The oconstruction cost of the pipe was taken from Table G-4
of Appendix G, Baasis of Cost Estimates, in Volume II of the final
report.  Jomis ware adjusted by adding & value for necessary
valves and by escalating these by 10 percent per year for ‘2 years
to obtain July 1978 comstruction costa. These costs were then .
Increased by 15 percent Tor contingenciez and then by 10 peroent
for engineering. The following equation was derived and represents
the adjusted construction costs in Table O-4 in terms of ihe dia-
metor,

¢ = 2845 (Dia.)1'292 = « - = Bquation 1

C is the installed cost of pipe in pesos per meter, and Dia, the
diameter of the pipe in metera.

The amortized annual cost of construoction is the cost of ocon—~
struction miltiplied by the capital recovery factor. (as influenced
by the economic life of the pripe and discount factor)s The gene-
ral equation is:

Angual- Cost of Construction = CRF x 2845(Dia.)1'292
-~ = = =- Equation 2
where CRF is the capital recovery factor; for n m 50 years, dig-
count rate = 127, CRF is equal to 0.12042,

, A
Annual Pumping Cogt

The annual cost of pumping energy may be expressed in terms
of the amourt of water pumped, the energy required 1o overcome
the frictional loss in the pipe, the price of electrical energy
and the aefficiency of the pumping machinery, The general equation
may be written am: ’ '

Annual Cost of Pumping Energy = Ma:;fiyz:nzy :31.”3 : :og

~ = = = Equation 3

whore maes/Yeer is the amount of water pumped in kilograms; g, the
gravitational constant; Hf, the energy los% by friction of flow

in the pipe expressed in meters; P/kwh, the cost of energy in peaos
per kilowatt hour; and 3.6 x 10 6,the number of newton-neters per
kilowatt hour, - '

The friction losa of ensrgy in the pipe may be expresged in
terms of the diameter utilizing the Hazen-Williams (HaW) equation,

1.852
L x MLD .
il 361,27 1852 4,87 = 7 = ~ Equation 4

where L is the length of pipe in meters; MLD, the flow of water in
million liters per day; C, the Hagzen & Williams roughness coeffi..
eient; and Dia, the diameter of the pipe in meters,

1M6=2
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Tne metihod wsed v to rsige ths dDrferense belweon actusl Tlow
and tha bage rlcv Lexpraseed &5 & porcentige) o the 2.857 powers
Thae =rhis oFf Ghe sem Pove Lha O Todha astveat Flow Lo fhe design
tlau aach yuiged o the J.0%92 vewer 1o oamual oo bhe RV O O
¥¥ 6.2 and Table I G-} presant tuo pogeibla Tlow varisiions and
this esdloulisted enavgyr reriamnlity Fseoter fopr enah,

The two flow patterus gelsolad "r Pigara BH &2 ars net

oomaerly uded davign ourves. fayiorn 1 wes aelsolod to ﬂhvw that

iY a Glzher cele o fleas dbhae the x"f;rl.f;f:.-;:-‘_' e G pemped i ;

the pipaling Guring & portiom of ths &ay, tne BUR in sreater %h'
-

1o0s Pattern £ shows thet if ths actual flow rate ia neasly squal
to the design Jilow, the EVE weuld be neariy sgoead to (el

dn EVF of less thau 1,0 would Be 6 MOPe OOImON CSYTTanes
sinca the mujority of vipeiinge are Jseigned fo4r doos mesiwes fuitore
flow. The sugeestsd ¥UF in a Following sealion 18 an ezample of
an EVF loar than 1.7,

Application of TVF

The EYF omu e uced witk ¥igurs FY 6-1 im ocaloulating the
minizun gost pips dlameter., The BVF iz inpexted lunte the zomesl
energy cost aquation (cqtion 3) and then included inm tha ddf-
fargntiction, resuiting ra & veslued azuablion a3 followse

C’a-’iiﬁ?ﬁ

=

ol
A

C"«

e

{ Pouns /Xl )

Minimum Gaats F”FO'1633 gLﬁ
M e ) . Yo 1023
axalar Ve ”:_ﬁ {Eﬂfio‘ﬂ"l‘f-’) e 1023
The application of EY: requires 2 dteps: fir
ninlme cosnomiad pipeline for moma £lovw wsing Fngr Hﬁ &
suCoDAy aaiculate the EVR for inc astuel flow sar
sultiply the pipa sizs cnleouluted in Stop | by 4
tha N.18%3 vaver.

Svggented TVF

The feamibiiity report on ihe Seoend Ten Freovinoisl Usban
Areas desals mainly with distribution pivelines; iherafora, &
suggested EVF thet is applicebls to digtrilutien systems is pree-
senied hersin.

The csloulation of an EVP Jdupends entirely on the flow datsn
or asmumed {low within 2 speeifie pipaline, The only avourete
data produced durisg ths Taasidbiliiy atudies sre {ths diuvrael
flowvariationa mesoured In & poriion ol Cehue The puwl Yiow in
ths Cabu data wvaw 2,06 which ie grsaier than ithe design Tlowy

T
o=t
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TREBLE HN 61

CAVELE VEUTT POR DINEREAT FLUN BLUriass

Flow Faitern lic, i Flow Pattern No, 2

Paxosnt of Average Ynergy rorocnt oF Kverage Eoarms

Hemy Iny Dewwsnd Veristion Day Demend Yariation
1 32 Ga 035 458 0,123
2 36 Qeos-ﬁ 45 00123
3 39 0,068 48 Ce123
4 33 0.242 100 1,000
5 46 0,109 100 16000
6 35 0.854 100 1,000
7. 193 §e522 120 1682
8 206 T 855 120 1,682
9 198 14015 120 1,682
10 156 3e554 120 1.682
11 169 4456 120 1.682
12 129 2,067 120 10682
13 123 16805 120 1682
14 95 0. 864 120 1.662
15 99 0572 120 1,682
i6 96 0. 890 120 1.682
17 107 1e212 120 14652
18 - 133 26255 120 1.682
19 130 2,113 120 1.682
20 37 0.672 100 1.000
21 64 00280 1C0 14000
22 54 0172 100 1000
23 42 . 0:084 48 0.123
24 38 0,063 48 0s123
444038 284481

44,038 . 284481
m’z ?24;&0 = 3183 EVFz 24.000 & 1*19

1346~-8






K.

used for this study. Figure KM &3 presents an adjusted graph of
diurnal fiow using the shape of the Cebu curve but a maximum
peak of 1475 The NVP for thias ourve is equel to 0.32 (see Teble
Wi 6-2) and when raised to the 041623 power, equals 0.83.

In praciice the EVF used for distribution systames in this
astudy is only significant when the pipeline size iz greater than
300 mn (significant means that EVF changes the recommended pipe
size ty a large incremental size)e

Esanple

Problem: Seleot an economical distribution pipe sige to con-
vey a peak~hour flow of 20 MLD. The cost of power is 49 centavos
per kilowatt hour, the pump efficiency is 81 perocent,and the
motor efficiency ia equal to 90 percent.

Scilutions

Pesos/kwh - +49
Bff «81 x 490

w 672, say o575

From Figure MM 6-1 using the flow of 20 MLD sand Pesos/kwh/
Eff = ,675 select & pipe size of 500 mm,

For a flow variation in a distribution main, the EVF is equal
to 0.32 and the EVF raised to the 0,1623 power is equai to 7.83.
The most economical pipe sige for the actusl flow variation is
equal to 0,83 x 500 m or 415 mm} so0 choose 400 mm pipe size,

1M6~T



10
11
12
13
14

16
17
18
19
20
21
22
73
24

TABLE MM

62

“EVF* POR DISTRIBUTION SYSTEN

Feroent of Average Percent of JDesign Energy 4 /
Day Demand Flo Variation

35 20 06010

40 23 0,015

39 22 00013

37 21 0,012

13 42 0,084

134 7 0475
164 94 0,838
175 100 1,000
174 99 00972
163 93 0,813
162 93 0,813
134 T 0475
118 67 00317

94 54 04172

4 54 0,172

94 54 0,172

105 60 04233
129 14 04424
123 70 0.362

96 55 0,182

12 41 0.079

58 33 0,042

47 27 00024

40 23 0,015
7716

16 _ . 0.1623
EVF = 4. 00O 032 EVP = 0,83

i;thing 175 percent of average day as base flow for pipe design.
raised to the 2,852 power,
* Energy variation at con*ant flow

# Perocent

Design Fl: .

MM6-0
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