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CHAPPSH IX DESCRIPTION ALD COST OF RECOMMELDED PLAN

A. GIMNERAL

The immediate improviment program and the first and second stages
of the long-term construction program are described in this chapter,
In additior, the capitul and operation and maintenance costa of the
recommended progrwms, concepts concerning sewerage and drainage, com-
ments regarding the management of water vresources and a statement
regardiny the environmental impact of this project are included.
Appendices I, G, N and 0, Volume II contein discussions of Design
Criteria, Basis of Cogt Estimates, Construction Methods and Materials,
and Outli.e Specifications, respectively. The recommended construction
program consists of the following five implementation steps:

1. Immediate Improvement Program (1978-79)
2+ Stege I Phase A of the Long-Term Construction Program (1980-85)
3+ Stape I Phase B of the Long-Term Construction Program (1086-90)

4. Stage IT Phase A of the Long-Term Construction Program
(1991-1995)

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

Source

The current water supoly sources of San Fernando are five wells
located in the poblacion and nearby harrios. Because of poor produc—
tivity of two of the wells (in barrios Lourdes and Sio. Nifio), an
additional well will be required to meet the projected demards of the
PrH-dD beyond 1980. This well will be drilled near the San Fernando
Southeast Diversion Hoad during the immediate improvement prosgram, and
will be cenipleted and furnished with pumping equipment.

Future water demands of FER-WD will be supplied by wells (see
Jource Altcrnative, Chapter VIII) to be constructed during succossive
consiruction phascs to meet projected increases in demand. These wells
will be located within the year 2000 service area and located at an
average distunce of 1 to 2 km from one another, to minimize the effects
of mutual interference, Fach additional well will have an anticipated
cupacity of 2,725 cumd. By year 2000, a total of 14 wells will have
been constructed,

Distribution Storage

The FER-WD currently utilizes one of two existing 380-cum cleva-
ted distribution storage tanks. The reinforced concrete elevated tank

Ix-1






of analysis are diseussed in Appendix K, Volume II, and Chapter
XII, lethodology Manual.

The method of selecting pipeline sizes consists of analyzing
Gonumber of Plow requrrenents and operating corditiony, and design—
ing each pipe Por the worsit set of conditions. Jince each computer
analyasis critical Lo a differcent series of pipes, there is no

eingle rrogroan reonlt Lhat can be included herein as alesien run.”

The conmuter prandouts Cor the peak-hour and minimim-hour
corditions are included in annex 1X-C an representative of the wors
conditions Lor pipe design.  The poesk-hour condition can, in gennral,
be considored as thoe "design Tun Cor the mejority of pipes. How-
ever, certoin variations in operational modes, espscially in syatems
with well supplies, cen be more critical for scme pipelines.

Lurirg final desiyy of the recommended facilities, it is impera-
tive thet the desigu engzineer re-run the computer program to deter~
mine the critical condition for ezach pipeline to be designed. It is
algso inmortant to revise the progrim durlag ezch design phass to take
inte account the actual aystem conditions. 1t ig recomnended that a
new scries of hydraulic studies be conducted on the distribution sya-—
tem after scme improvements are completed and the syatem operates with
adequate pressure for 24 hours a day. The results of the new studies
cun be incocporated into any future designs, Other considerations in
updating Lhis report are dircussed ir Appendix @, Volume II,

In svae ecases, fucilities in the last phages of construction
are orly decicned for a short torm to the year 2000. These facilities
are Incivded in the cost analysis to determine their economic impact
on the feawibility study. However, from # tachnical point of view,
the shori-term facilities may not be the most practical or economical
to construct.  During the design of the lact phases of the recommended
constructiun program, ihe desipn enginecrs chould study alwernatives
bevend tie yeor 2000 and design facilities acecordingly.

2.  IMMEDIATE IMPROVEMERT PROGRAM

While the irdings nd recommendations of this report are being
reviewed, vending theiv approval by the FER~WD, LWUA and financial
acencies, cert.oin Lteps may be taken to facilitate immediste improve~
ments in the FEN-WL watoer supply system. These "high impact" improve-
ments will provide improved anrvice to existing consumerc and provide
additional service to a limited number of new connections to tho sys-
temy hefore implewentation of the initial phase of the long~term
conptruction program,

At present, about 33 percent ol the service area ropulation is
actually nerved by the FRR-WD system. By 1980, the total population
served witnin the 1980 service area boundury will be 16,980 or about
38 percent o the total population in the service area,
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The immediate improvement progcram will improve and expand water
supply scrvice primarily by the addition of sovrrae; distribution, ade
ministrative wand operational facilities, The program consinta of
the following major items:

1) The comrpletion of one prod

} wetion well And provigion of a
structure and pumping foc

litiey;

2) The provision of effective and reliable disinfection aquipm
ment to provide full-time chlorination within the distribu-
tion systen;

3) The installation of wbout 20.0 km of 100 io 250-mm diameter
distribution pipelires;

4) The initiatiorn of an extensive leakage detection survey and
repulr prograoi;

(N |
S

The provizsien of wmeters for 1,245 existing service con-
nections, the provicion of about 1,250 new connections,
and the repuir or replaccement of approximately 10 percent
(125) of the existing connections (seo Figure T'=2);

6) The construction of new admiristrative and shop buildings
and provision of appurienant equipment such as shop tools,
water meter and laboratory facilitiern, vehiclas, office
machines and furvaiture, etc., to incresse the operational
canabilities cf the water Aietrict.

The wely, located near the San Fernando southeast diversion road,
will be dralled and equipped with a pumphouge, pumpset, flow meter,
valves, ctce, and will oroduce whout 2,725 cumd.

New distribution noing will be instadled as shown in Figure
1X-2 and sumparized in Tulle 1X-1. These mains will primarily scrve
aredas entiulde the precent service area, It is anticipated that the
Yarger projpoced pipelincs will serve 2s main arterics in the future,
while the procesed 10C-mm pipelines will, in most cases, provide
service Lo additienal consumers within the present service area,

The jcevision o Ller presourae throughest the FLEk-WD distri-
bution system on & 2d-hour basis will tend to increase the current,
level of uystem leakare and wostage, 14 is, therefore, essentiul

thit an anlensive proccom of leakage and wasioege surveys and related
system copeirs be nndevicien during the immediate improvement programe

Chloruation equivment, conlete with structures, will be pro-
vided ol toe cites of the proposed woell ond ihree exr1ating wells to

IX-4
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Pipe
Numbex

420

408
409
411
448
449
463
468

403
405
406

407
441

416

196

114
122

TABLE IX~1

DISTRIBUTION PTIPELINES

IMMEDIATE IMFROVEMENT PROGRAM

Location/Description

Replacements

Poblacion Well o Node 18

Along San Fernando Northeast Diversion
Node 13 to Storage Tank

Along Gen. Hizon Avenue

Along Capitel Blvd,

Along Zapitol Blvd.

San Pedro Well to Node 80

Along San Pernando Diversion Road

Along San Fernando Northeast Diversion
Along San Fernando Northeast Diversion
Along San Fernando Northeast Diversion
Along San Fernando Northeast Diversion
Along San Fernando Northeast Diversion
Along High School Blvd.

Along V. Tiomico Street

Roed

Road
Road
Reoad
Road
Road

Sub-total (Replacement Pipelines)

New Pipelines

From proposed well to lnde 58

Along Capitol Blvd.
Along San Fernando Subd. Road
(BOo s‘tO- Niﬁo)

IX5

Pipe Pips
Diameter Length
(mm ) (m)
250 50

50

200 80
200 60
200 550
200 300
200 175
200 100
200 400
1,665

150 50
150 100
150 150
150 125
150 175
150 250
850

100 300
250 100
100

200 80
200 330



176
183
186

-—)
o
-~

19%
201
202
203
204
205
206
207
208
209
210
211

102
103
105
106
107
110
112
113
118
119

Along

PABLE 1%~1 {Continued)

Desoription/Location

San Fernando Subdivision Road

(Bo. Sto. Niiio)

Along

San PFernando Northwest Diversion Road

(Boe Sto. Nifio)

Along

Pampanga Capitoel Subdivision Road

(BOn Stao lecia )

Along

Pampange Gapitol Subdivision Road

(Bo. Sta, Lucia)

Along

Pampanga Capitol Subdivision Road

(Bo. Sta. Lucia)

Along

Pampangie Capitol Subdivision Road

(Boe San Pedro)

Along
Along
Along

Gen. Hizon Ave.—~MacArthur Highway
Gene llizon Aveo-MacArthur Highway
Franda Gubdivicion Road

{Tloe San Licolas)

Along

Franda Subdivigsion Road

(Po. San licolas)

along

Gen. Hizon Ave.-MacArthur Highway

Lode 13 to Nede 14

Along
Along
Along
Along
Along
Along
Along
Along
Along
Along

Along
Along
Along
Along
Along
Along
Along
Along
Llong
Along

Capitol Blwvd.
Capitol Dlvd.
Capitol Ilvd.
Capitol Blvde.
Capitol Blvd.
Capitol Blvd.
Gen. Hizon Ave,-MacArthur Highway
Gene. Hizon Ave.-MacArthur Highway
Gon. Hizon Ave.-MacArthur Highway
Gen. liizon Ave.-MacArthur Highway

Juliana Subdivision Road (Bo. Juliana)
Sun Fernardo Northeast Diversion Roed
Juliana Subdivision Read (Bo, Juliana
Juliana Subdivision Road (Bo., Juliana
Juliuna Subdivision Road (Bo. Julianaﬁ
High School Blvd.

eopico Subdivigion Road éPohlaciong
Teopaco Subdivision Road {Poblacion

Sun Fernando Subd. Road éBo. Sto. Niiio)
San Fernando Subd. Road {Bo. Sto. Nifio)

1x-6

Pipe
Diameter

(mm)

Fipe
L (}ngt h
(m)

200
200
200

200
200
200

200

200
200
200
200
200
200
200
200
200
200
200
200
200

150
150
150
150
150
150
150
150
150
150

90

200

80
150

60
320
120

80

120
500
70
100
100
125
50
150
250
125
350
100
200

1,000

400
100
300
200
100
150
170
150

80

70




TABLE IX~-1 (Continued)

Location/DesoriEtion

Along San Fernando Subdivision Road

(Boe Sto. MNifio)
Along San Fernando Northeast Diversion Road
Along San Fermando Southeast Diversion Road
Along Pampanga Capitol Subdivision Road

(Bo. San Pedro)
Along Pampanga Capitol Subdivision Road

(Bo. San Pedro)
Along Pampanga Capitel Subdivision Road

(Bo. San Pedro)
Along Pampanga Capitol Subdivision Road

(Bo, San Pedro)
Along Pampungae Capitol Subdivision Road

(Bo., Sun Pedro)
Avong Aurea Subdivision Road (Bo. Sta. Lucia)
Along Franda Subdivision Road (Bo. San Nicolas)
Along San Fernande Scutheast Diversion Road

Along V. Tiomico Sireet

Along Juliana Subdivision Road (Bo. Juliana)
Along Farin Subdivision Road EBO. Julianag
Along; Farin Subdivision Road (Bo. Juliana

Lode 35 to Capitol Blvd. (Bo. Sto. Nifie)
Along San Fernendo Subdivision (Boe Sto. Nifio)
Along San Fernando Subdivision (Bo. Sto. Nifio
Along San Fernando Subdivision (Bo. Sto. Nifio
Along Sun Pernando Subdivision (Bo. Sto. Nifio
Aloryg San Fernando Subdivision (Bo. Sto. Nifio)
Along Magdalena Subdivision Road (Bo. Sto. Hifio)
Alony; Aurca Subdivision Road (Bo. Sta. Luciag
Alory Aurea Subdivision Road (Bo. Sta. Lucia
Along Aurca Subdivision Road (Bo. Sta. Lucia)

IA~T

Fipe
Diameter

(mm)

Fipe
Length
(m)

150
150
150

150
150
150
150

150
150
150
150

100
100
100
100
100
100
100
100
100
100
100
100
100
100

70
250
670

340
200

50
140

70
100
340

4,350

400
23
690
130
70
120
350
520
350
170
110
80
380
230



153

TATRLE IX-1 (Conditued )

. 7. . .
Locsbtion/lesoription

Along Pampunra Capitol
(Bo. Sta. Lucia)
Alons Pampanga Capitol
(Boa Sta. lucia)
Slons Pampanga Canitol
(Bo. Sha. Lucia)
Along Pampanga Capitol
(30, Hta. Lucia)
Along Pampanga Capitol
(Bo. Sta. lLucia)
Along Pampanga Capitol
(Bo. Sta. lucia)
Alons Fampanga Capitol
(Bo. Sta. ILucia)
Alonz Pampanga Capitol
(Bo. Sta. Lucia)
Alons Pompanga Capitol

(Bo. Sto. Lucia)
Along Pampanga. Capitol
(Bo. Sta, Lucia)
Along Pampenga Capitnl
(Bo. 3ta. lucia)
Along Pampanga Capitol
(Bo, Sta. lucia)
Alonz Pampanga Capitol
(To. 3ta. Lucia)
Alongr Pampanga Capitol
(Do, Sta. Lucia)
Mong Pampinga Capitol
(Bo. Sta. lucin)
aleny Pamponga Gapitol
(Doe Sta. lucla)
Along Pampanea Capitol
(Ba. Sta.lucia)
Along Yampanga Capitol
(B0, San Pedro)
Along Pampanra Uapitol
(Bo. San Padro)

Subdivision
Subdiviaion
Subdivision
subdivision
Subdivision
Subdivision
Subdivision
suhdivision
Subdivision
Subdivision
Subdivieion
Subdivision
Subdivision
subdiviasion
Subdivision
Subdivision
Subdivision
Subdivision

Jubdiviaion

IX-8

Road
Road
Road
Road
Road
Road
Road
Road
Road
Road
Road
Road
Road
Road
Road
Road
Road
Noad

Road

Pipe
Diameter
(inm)

Pipe
Length

{m)

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

80
50
130
240
220
150

120

150
130
120
120

70

170
100
130
100
190
110



Pipe
Munbher

160
161

162

175

i77
179
180
181
184
193
197
198

v , a . . -
TABLE IX~i  {Uentinued )

N ’ .
Deseriprion/Locet ion

Along Pampanga Canitol Svbdivigior Road
¢ o o
(Eo. St Lucia)

#long Pampanga Ganitol Subdivicion Road

(Bo. San Padro)

Along

(Bo. 8an Padro)

Along

Pampanga Capitol Subdivision Road

N

Pampanga Gapitol Sublivision Read

(Bo. San FPedro)

Along

Pampanga Capitol Subdivision Road

(Vo. San Juan)

Along

Pampanga Capito! Zubdivision Reoad
> 3

Bo. San Juan)

Along

Pampanga Capitol Subdivision Road

(Bo. S2n Juani

Along

Pampanga Capitol Subdivision Road

(Bo. San Juan)

Along
Along
Along
Along
Along
MNongg
Mlong
Along

Aurea Subdivision Road {Bo. Sta. Luoia)
Aurea Subdiviegion Road aBou San Nioolag
Aurea Subdivisicn Road (Bo. San Nicolas
Auvrea Subdivizion Rozd (Bo. San Nicolas
Frapda Subdivision Hoad {Bo. San Nicolas)
Prande Subdivision Road {Bo. San Nioolasn)
V. Tiomice 3treet

Mogdalena Jubdivision Rosd (Bo. Stce Nifig)

Pipe Pipe
Diameter Langih
{1un) Al

100
100
100
100
100
100
100

100
100
100
100
100
100
100
100
100

120

150

wn
(@} e)

Oy <=3 1Y ~J
S oD

100
420
70

250

e tee

8,760

Sut~total 17,110
Total 19,975
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improwed
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by the esonatruciion
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o Za&omg/ly £0 maintain A minimum chlo-
at all points within the distribution

raleraite 3ervice comnections will be pro-
About 0 percent (125) of these connec—~
replaced, Au additional 1,250 new con-
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19,980} of the dtotal service area popula-
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4 new administ

&5 of
ot
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trative building,
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Keeping, ond omall iibrary, This new buiiding will be furnished
With decis, clai: frling CTblLFLJ typewriters, addressograph
2nd validutire machines, & lahorad ory and plumbing ghop will also
g coratcten ngd ?qui;wed wWwith ,0»1% required for the installa-
tiooy deatnr and rosuir of water meters and service connectionsa,
and for vopuiv and insrallabion work 1s the distribution system,
Table Ui=2 vrousontc the breakdown of cost {at July 1978 price

levelu) Sor the ijmmedisto inprovement program.  The total proieot

cost of M9 million consiuts of Pl 96 million in forsign exchange
and PALEY million in loecal currenc,
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980-1990)

& siudise, & scheme for devalopment

sourses aad congiruction of distribution facilities
seiad an t‘ recommended program.  The alternative
“*udles are deacribed in Chaptor VIII, In the recommended scheme,
the erntive WhRI-WD servics arez, up to the year 2000, will be served

by groundviier ahstractad

oroducad i oo conveyed 1

be construct.g in existing
The Diral sliws of E%ﬂ
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#1311 be imsiomorted 1 Lwo
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to an 4o L oan extent as
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gequent pocr hydroaais

Trem 100&1 iy constructed wells,

The water
v concumars oty distribution pipelines to

read rishlseofay WAY s
roecommended construction orogram, inclu-~

‘catment, oand
sonphmetion

Letwoen

distribution facilities,
phases, The first construce
1980 and 1985 mnd the second,
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ata ancorporated into the recommendod prog.-
About 87 garcpnt of the exigt-

DIl ciical.

ovk, becauss of its extreme ags and con-—

ie capucitx, will ba veplacad ontween 1980 and

1990, During Phoee Len {?y&amﬂH), Y percent of the axisting piping
will be replaced and 25 percaut, during Phase I-B (1986*90),

Thirty-

TXw10


http:inatalu.on

TABLE T2

CONSTRUCTION COST SUMMARYI/
IMMEDIATE IMPROVEMENT FROGRAM

Cost in Pasogy
Item Local Foraigm= Total
Source Facilitien
(One Production Well Complete) ]
Materials and Bouipment 216,000%, 122,000
Civil and Structural 215,000~/ o
(Disinfection Facilities for
Four VWells)
Materials and Equipment 9,600 69,200
Civil and Structural .. 16,000 -
456, 600 194,200 647,800
Digtribution Focilities
(Leakage Deteciion and Repair)
Materials and BEquipment 15,800 64,700
Civil and Structural 58,900 29,000
(250 mm x 150 m)
faterials and Bquipment 8,700 33,000
Civil and Structural 18,200 -
(200 mn x 5,565 m)
Materials and Equipment 175,000 700, 300
Civil and Structural 471,400 om
{150 mm x 5,200 m)
Meterials and Equipment 113,3C0 453,000
Civil and Siructural 377,500 -
(100 mm = 3,060 m)
Materials and Equipment 32,900 361,800
Civil and Structural 482,400 -
(Valves)
Materials and Equipment 36,000 94,100
Civil and Structural 32,600 -
1,822,700 1,735,900 3,558,600
Administrative Pacilities
(Administrative Building and
Equipment )
M¥aterials and Equipment 37,600 55,800
Civil and Structural 363,000 - e

A v e e s et

%;197“ price levels,
U5 31,00 = F7.00.

+

Well censtruction cost is bamed on asotus) hid received in QOcteober
1977 during the design phass of the Immediats Improvemant Program.

IZ~11



Item

(Lahoratory, Flambing

TABLE IX-2 {Continued)

Cost (7)

Le

19
I8
S

and Heter

Repair Shop and Equipment)

Materials and Bquipment

Civil and Ziructural

A
Submtotulm/

I

Materinle «nd Shuirment

Civil ond Htructural

Py

Jorvice Connentions

36,500
122,200
596,300
681,400

2,194,200

2,875,600

(Supply 1,245 connrcliong uith
weters, repluce 125 connecte
iong end inutall 1,230 aew

Canecticnu}

Materitls and Bhuipment
Ut o
o

Civil ana Siruetural

Mizcellauegus

(Two Vehicles)
Materials
Civil and Structural

(Mincellmisens Ttems)
faterisls
Civil and Siractural

ot
Sub-tctuli/

Matorials i Bjuipment

Civil and Struectural

et L st o 4 e

i/Cantingencies and engineering are 1% and

for these itsma,
/
o

Tor these itema,

2nd Bquipment

and Bguipmend

33,300
0;000

523,300

60,600

s

5,000

—

omri—

65,000

98,300
490,000

588,300

pyd . . . . X -
= Contingencies and engineering are 10 and s

IX~12

Foreign

180, €00

o
B e e

236,400

25 134,500
29,000

s 2 B et P ¢

832,700

2,815,960
2,223,200

2,163,500

882,300

882 ,300.

60,000

8,000

- 68,000

950,300

950,300

5,039)100

1,405,600

e ——_————. bt

133,000

P e b Bt

1,538,600

10 percent, respectively,

parasnt, vespeotively



TABLE IX~2 (Continued)

‘ Comi {F)
dtem Liocal Foreign Total
Total Conutruotien Cost
Materials and Bquipment 779,700 3,084,800 3,864,500
Civil and 3tructural 2,684,200 29,000 2,713,200
Sub-total 3,463,900 3,113,800 6,517,700
Contingzencies
@ 15 percent 431,400 324,500 755,900
@ 10 percent 8385000 95,000 193,900
Sub—-total 3,994,200 3,533,300 7,487,500
Em;ineerithl '9/ .
@ 10 percent 202, 860 376,700 5794500
3 percent 29,600 _ 55,000 600
Sub-total 4,186,600 3,965,000 84,151,600
Land 102,300 -~ 102, 300
Total Troject Cost 4,288,900. 3,565,000 8,253,500

6 : .
-/éonuist of 65 percent foreign exchange, basgad on recent mimilar
contriacts.

TX-13
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The salient featlures of system piping installed during Phase 1-A
are: 1) the provision of a 200~mm dizmeter system "core' along Gsne
Hizon Avenue, froir Burie Del Pilar through the poblacion conter; and
2) the extonsion of 200-mm pipelines to the barrios of San Nicolas,

San Felipe, San Juan, Dolores, Sta. Lucia, 3an Jose, and San Pedro,
Details o all pipelines to bte constructed durine this phase are listed
in Tuble I¥%-3 cad shown in Figurce IX-d snd TX-1 {appendad)e

All pipelines vecommended for construction during Phase I-A ure
designed to provide lydroaulic capacity Tov expocted veak flows, although
some pipeiines will require reinforcement before the year 2000, Pipe-
lines of 250 mm and larger have been considered for "phased® construce
tion, if technically and ecovemically feasible, with ultimate capacity
made avoilable only durisy the later phases of the ;roject. All
necessary volvee and appurtenances have been included in the cost esti-
mates for the project pipelines.

The finnd coimputer printovte for the yeur 7000 peak hour and
mininum tlow conditious are inclwded in Annex 1X=C,

Interrnal Network

The uchedole of addaticons to the internal network is presented
i deteil in Annex TX~C.  The existing internal retwork cystem in 3an
Farnando will be improved and expanded by replacang 2 portion of the
existing pipelines and installing new pipelines in areas which are
currently unserved. The existing pipelines, together with the recom—
mended pipelines instiiled during the immediate improvement program,
will provide service to approximately 275 hectarss within the 1980
service area of FER-WD.

A totul area of 42 hectares will roceive service directly from
distributicn pipelines instolled during Phase T—=A. An additional arca
of aprroxim-.tely 551 hectares will bs served by internal network ins-
tallations Thic will provide service to 100 percent «f the 7980
gervice ares; and 57 percent of the additional area to be served Yy
1990. A dederipiion ot internal network system is presented in
Appendix ¥, VYolumn IT.

Service Connections

During Phase I-A, 4 total of 3,620 new service oconnections will he
installed at & rote of about 600 comnections per yeur. By 1985 the
FEt-WD will have a total of 6,115 service conneotions. In addition,
about 1,120 existing service connections will be replaced or repaired.
The detuiled iustallation schedunle of servico conmnections ig preaented
in Annex IX-.C,

IX-15
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TADLE IX~-3 (Continued)

Pipe Pipe
Pipe Diametor Length
Joumber Locution/Description (mm) {m)
301 Along Sun Pernando lNorthwest Diversion Road
(Bos San Juan) 200 630
306 alongy Villa Victoriz Subdivision Road
(Io. San Juun) 200 680
3u¢ Along Capati Subdivision Road (Bo. Doloreﬂ) 20¢ 550
306 Alongs Sian Fernando Diversion Road 200 450
316 Along Singian Subdivision Road (Bo. San Nicolas) 200 570
317 Along J. Olivas Subdivision Road Eno. San Felipe; 200 470
319 Along J. Olivas Subdivision Roasd (Ro. San Felipe) 200 480
325 Along Bridge Crousing (Bo. Sto. Nino -~
[lo. San Pedro) 200 140
326 Along Pampangn Cupitol Subdivision Road
(Boe Stae Lucia) 200 420
330 Along Franda Subdivioion Road (Bo. San Nicolas) 200 ..320
4,710
321 Along Del Pilur Subdivisicrn Road
(Bos Dol Pilar) 150 930
327 Along Sun Fernando Southwest Subdivision Road
(Bo. San Nicolas) 150 180
328 Alonys San Fernendo Southwest Diversion Road
(Bo. Sun Nicolas) 150 120
329 Along San Fernando Southwest Diversion Road
(Bo. Sun Micelas) 150 250
331 Alorg Pampanga Capitoel Subdivision Road
(Do. Sta. Lucia) 150 120
332 Along Pampanga Capitol Subdivision Road
(Bo. Sta. Lucia) 150 75
333 Alonge Pampanga Capitol Subdivision Road
(Boe Sta. Lucia) 150 80
334 Alony Pampuanga Capitel Subdivision Road
(Bo. Stu. "meia) 150 280
335 Along; Aurca Subdivision Road (Bo. Sta. Lucia) 150 520
2,555
316 Mongs Pampangzs Cupitol Subdivision Road
(Bos San Pedro) 100 410
337 Along Pamparygziv Capitol Subdivision Road
(Bo. San Juan) 100 250
338 Along Frandic Subdivision Road (Bo. Sta. Lucia) 100 3150
. 1,010

Sub~total _8,375
Total 13,250

IX-17
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IX-4

SCHEMATIC PLAN OF DISTRIBUTION SYSTEM
SAN FERNANDO WATER DISTRICT







TABLE IX-~4 (continued)

Cost in Peuvos

) Local Foreiggjy* Total
fire }Lydrantsa/
(468 ha)
Materials and Equipment 155,900 532,000
Civil and Structural 228,800 g -
384,700 532,000 916,700
SubnTotalﬁ/
Materials and Equipment 1,454,900 3,376,200 4,831,100
Civil and Structural 3,078,100 51,400 3,129,500
4,533,000 3,427,600 7,960,600
Service Connec‘hionsg/
(3,620 new connections and 1,120
replacement )
Materials and Equipment 114,700 2,077,300
Civil and Structural 1,507,900 -
1,622,600 2,077,300 3,699,900
.Sub—Totala/
Materials and Equipment 114,760 2,077,300 2,192,000
Civil and Structural 1,507,900 - 1,507,900
1,622,600 2,077,300 3,699,900
Total Construction Cost
Materials and Equipment 1,569,600 5,453,500 7,023, 100
Civil and Structural 4,586,000 51,400 4,637,400
Sub-Total 6,155,600 5,504,900 11,660,500
Cont ingencies
@ 15 percent 6:.0,000 514,100 1,194,100
@ 10 percent 162,200 207,800 370, 000
Sub~Total 6,997,800 6,226,800 13,224,600
Engineerin&uz
@ 10 percent 320,400 595, 100 915,500
@ 5 percent 71,200 132,300 203,500
7,389,400 6,954,200 14,343,600
Land 674500 - 67,500
TOTAL PROJECT GOST 7:456,900 6,954,200 14,411,100

2/Contingencies and engineering costs are 10 percent and 5 percent,

respectively, Tor these items.

onsists of 65 percent foreign exchange and 35 percent local currency.






Pipe

HNumber

423
425
428
431
432
433

460
461
466

417
418
419
421
429
439
440

303
318
324

302
304
305
310
3N
312
314
320

TABLE I%-5

PHASE I-B DISTRIDUTION PIPELTNES

Pipe
Length

(m)

Pipe
Diameter
Location/Description (mm)
Replacements

Along Consunji Street 150
Teopaco Subdivision (Poblaocion) 150
Along Teopaco Subdivision Road {Poblacion 150
Along Teopuco Subdivision Road (Poblacion 150
Along Toopaco Subdivision Road (Poblacion 150
Along Teopaco Subdivision Road (Poblacion 150
Along Teopuco Subdivision Road (Poblaocion 150
Along Bo. Sta. Luoia Road 150
Along Bou. Sta. Lucia Road 150
Along Bo. San Juan Road 150
Along Consunji Streect 100
Along V. Tiomico Street 100
Along V. Tiomico Street 100
Along Consunji Street 100
hlong Arellano Street 100
Along Teopuoco Subdivision Road (Poblacion) 100

Along

Arellano Street

100

Sub-Total (Replacement pipelines)

New Pipelinesn

From proposed Bo. San Agustin Well to node 118 250
From proposed B>, San Felipe Well 1o node 123 250
From proposed Bo. San Juan Well to node 51 250
Along Sun Fernando Northwest Diversion Road 200
Along Sun Fernundo Northwest Diversion Road 200
Llong DGim Fernande Northwest Diversion Road 200
Along Sun Fernando Diversion Road éﬁac&rthur Highway) 200
Along Sun Fernando Diversion Road Maodrthur Highway; 200
Along Don Ramen Village Rood (Bo. San Agustin) 200
Along MachArthur Highway 200
Along University Site Subdivieion Road

(Bo. San Pelipe) 200

Sub~Total

Total

IX-22

400
100

TQ
175
100
100
100
300
450
300

2005

200
100
100
125
250
200
250
1225

3320

50
50

180

360
530
800
450
500
300
600

210
41 10
4290
7640
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COST SUMMARY FOR CONSTRUOTTON SPAGK I PHASE B

- Cost in Fosos,

Ttom Logal Foreimdl/ Total

Sourse fnerlities

S A 1e ki Ak P R4 L P2 s o den e ABon 7 LTSS

IThrea comricic wells)

sahera amt Bguipment sl 800 3.,0‘)'2,600
?i;\L and Ubructural 13L‘,OU 71,100
(Disinfuction nilitaes Yor
thres whllig)
Fatorials and Bguipment 7,200 31,960
Civiloapd eactaral 125000 _ -

~
Sr
35

2,735,200 1,181,600 3,916,8

aL.n e e lidyeae—
(380 cum tank in 1988)
Materials ond Feuipment 545, 300 38,900
Givil and Strucbural 233,700 155,800

719,000 194,700 973,700

’
. : e iysas 2
Admainistiralive bacilities-=/

{Additions) Laborabory Fguipment)
Materials and Egquipment - 162,100
Civil anc Structural - -

- 162,700 162,700

/

\)

Plnlenab

(250 mEmoK m)
Materizl. and Fgquipment 1C,400 36,600
ivil and Structural 21,800 -
(200 mmox A.110 m)
Materinds il Houipment 12¢ ST
Civil and stractural 348,100 -
(190 wm % 2,099 m)
Materaiole and Egnipment 45, 600 162,500
Civil and Structural 152,800 -

ot Ermm. 1 Vs 4 A 0 et e e

11/ Comyputed st DS B1.00 to P7.00.

12/ - , : : .
. Contingencien (nd engineering coats are 15 percent and -10 percent,
rospectively, For thase items.

1%-23
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Ttemn
(100 mm x 1,225 m)
Materials and Byuipment
Civil and Strmctural
(Valves)
Materixds and Equipment
Civil and Structural

Internal Networkig/

(99 ha)
Materials and Bquipment
Civil and Structural

Fire Hydrantsjg/

(115 ha)
Materiale and BEquipment
Civil and Structursl

e L 12

Bub-Total
Hateriali and Equipment
Civil and Structural

Service Connecticnsg$/

(3,015 new connections)
Materinls and Equipment
Civil and 3tructural

X 12/

Sub~Totalls/
Materials and Equipment
Civil and Structural

TABLE XX-6 {Coniinuad)

Cont in Pauga

Local Foreismid/ Total
4,400 45,900

65,200 -

22100 = e
797,200 817,300 1,614,500
53,100 415,200
524,200 -
577,300 415,200 992,500

22,900 78,100

13,600 -

56 4500 78,100 134,600
2,105,900 2,616,700 4,722,600
2,839,300 232,900 3,072,200
4,945,200 2,849,600 7,794,800

73,000 1:459,300

985,000 o
1,058,000 1,459,300 2,517 4300
73,000 1,459,300 1,532,300
985,000 - 85,000
1,058,000 1,4597300 215177300

1 . . s \ -
»Q/Conilngenclcw and engincering costs are 10 percent and 5 percent,

respectively, Tor these iitemu,

X-24
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Total Construction Cont
Materials and Equipment
Civil and Structural

Contingencies
@ 15 percent
@ 10 percont

4

&1gineeringu"‘
@ 10 percent
% 5 psrcent

Land

TOTAL PROJECT CO3T

14/

~-" Consists of 65 percent foreign exchange

TABLE 1X~& (Continued)

Coat in Fesos

Logal ForeignTd’ Totul
2,178,900 4,076,000 6,254,500
3.824,300 232,900 4,057,200
6,003,200 4,308,900 10,312,100

741,800 427,400 1,169,200
105,800 145,900 251,700
6,850,800 4,882,200 11,733,000

313,700 582,700 896,400
48,500 90,000 138,500
7,213,000 5:554,900 12,767,500

101,200 - 101,200
7,314,200 5+554,500 12,869,100

IX-25



D. SECOND STAGE OF THE LONG~TERM
CONGTRUCTION FROGRAM (1991-2000)

The sccond gtage of the recommsnded program includes pro-
vision of additional aource, storage and distribution facilities
and expansion of internal nelwork, service conneotions and fire
protection facilities, These works will be implemented in two
construction phases,

CONSTRUCTION PHASE II-A (1991-95)

source Facilities

Four additional wells will be constructed at the following
nodes: node 105 (along MucArthur Highway in Barrio San Nicolas)
in 1991; node 120 (along MacArthur Highway in Barric Dolores in
1992; node 121 (in Barrio Son Felipe) in 13993 and node 112 (in
Barrio San Juan) in 1995, These sourco facilities will increase
production cupitcity by 10,900 cumd,; brirging the total capacity to
about 32,175 which is gufficient to meet system demanda until 1996
(see Figure IX%-3), The well at node 120 will be equipped with a
dual (electric/diesel) drive.

Nigtribution System

The distribution system improvements recommended for consiruoe
tion during Phase II-A will provide reinforcement to previously in-
stalled pipelines in barrios Sto. Nifio, San Nicolas and Dolores and
to extend service to unaerved areas of San Felipe and San Agustin
A totel of 5,565 meters of pipelines, 200 mm and 250-mm in diameter,
will be constructed. The pipelines for Phase II-4 are described in
Table TX-7 ind shiown in Pigures 1X-4 aund IX-1 (appended).

Internal Nutwork

Two-hundred and sixteen (216) hectares of internal network
will be provided during Phase 1I-A in additien to the 32 heotares
served dircctly by distribution pipelines. Hence, a total of 831
hectares 1will be receiving water service. This is 79 percent of the
projected area to be served in year 2000.

Service Connectiony

An additional 5,400 service connections will be installed during
Phuse TI-L, at o rate of abovt 1,080 connections per year. By 1995,
the FER-¥/D will have a total of ahout 14,530 service connections.

Mire Pro}gption

Turing Phase TI-A, an additional area of 248 hectuares will be
provided with fire protection service by fire hydrant inetallation,
This will provide 79 percent coverage of the total arcas to be coveraed

IX-26
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TARLE

PHASE TI-p B

Tx=7

STRIBUTION PIPELINES

- 4 . v
Loci-bion/Descrintion

From proposed Doe San Folipe
From propoted Eoo O icoley
Prom proposed Bo. Do Juin
ffrom sned Bo. Dolores el

A]JHL, FacArtner {1 huny
Alony Machrthuar Ix)zJ»F ¥

H.
WO xf‘l\

alony Lo Divevnion

Along; oy
Adone Cam
Along i o Biver Li'iOI‘l
iy heay )

From tode 4
Alongr Gurabol Plvd,
Mo)s,nf Cioprtol Ylvd

1

Llong Dan Moonacda Divergion
( BacArthur Highway)
Singrian Subdivision
Viow San Hicolas)

Along J. Otives Dubdivimion

{:‘ﬂo, Snn "‘L<7jf\e‘)

Mons Do Forns ovico Hen
Along: PRI md U
Alonyg:

Elens

axloo Heo
ivieion lig

!
AT
EETRY SR

Subad

LET JOSe
Cop AY
Vo, Dan Jo 5y

Aleny o Jope Subdivision b

(hos Ban Joue)
Aloney Dan Jose Subdivinion
{(Tio. Sgn Jone)

Alony san Jode Subdaviesion

(Foo Chn Jose)

R

node 121
node 105

wrll b
wall de
sl b node 112
11 o rrosde 120

tgad

Houd

Hoad

d

Road

it
d
ad

ad

load

RESERS

IX-27

Pi.
Diam
(m

pe ¥ine
oter Lenglh

) (m)

250
250
250
250
250
250

200
200
200
200
200
200
200
200
200
200
200
200

200

200

200

50
50
50
50
300
)\)O

bl e

1000

550
300
175
400

T0
150
250
450
570
470
500
550

270






TEARLE 1%-8

COST SUMMANY FOR CONSTRUCHTION 5TAGE II

TLem

.
— . - R $ /
Source Facilitiedfs

(Four complete wells)
Matericle and Bauipment
Civil nnd osrructural

(Lisinfecticn fucilities for four

wella )
Materials and Equipment
Civil and Structural

Elpe]inegﬁJ/

(250 mm x 1,000 m)
Materials and Egquipment
Civil and Structural

{200 m x 5,565 )
Paterinis and Equipment
Civil and Stractural

(Vaives)

Moterials und Equipment
Civil ona Structural

. N 16/
Internal uetwnrk-/
(216 ha)
Faterizic and Eauilpment
Civil and Structural

/

. .16
Fire Hgdranmnlﬁ/

(248 na)
Materials and BEguipment
Civil and Struciura

€ ot et et e 00 e Y8 99

¥ o
o

respectively, for these

lgéﬂompvted al U.lis 31,00 to 7.00.

hah'd 4“ y
Liiem ';"

PHASE A

Cont in Pgaos

Locul

1,700, 100
1,909, 100

9, 600
16_,\/00

Foreigr 12/

1,326,500
102,800

Tetal

e e L

3!()341‘800

58, 100
121,000

1754100
471,400

4,700
21300

760,300

-—

16,500

5,203,300

835,600

116,700
1,152,900

937,000

913,100

11772,6‘:)()

1,269,600

5,600
87,300

513,100

203,000

2,182,700

146,960

203,000

srbingencies and engineoering costs are 195 percent and
itami,

319,900

10 percsnt,
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LCundinued )

Coat in Fesos

LO cal

e o

2,123,900

Foreign--

ety

3,518,800

15/

4

'Pr‘)‘f, Er‘i

5,642,700

%ﬂ@é@? 108,800 &beJ&
BRSNS 61,00 9,508,700
130,700 213,600
3 76‘42 40 =

1,894,900

130,700
1,164,200

2,613,600

2,613,600

B

2,744, 300
1,164,200

1,894,900

2,254,600
20927,200

L 7\/?),6(’0

6; 132,400
102,800

7,781,800

6,235,200

4,508,500

8,387,000
22630, 000

14,017,000

883,100 543,200 1,426,200
189, 500 261,400 450,900
£,854,400 1,039,800 15,894,200
382,700 710,800 1,052,500
L 86800 161,200 248,000
9y323,900 7,911,800 17,235,700
LA35,000 135,000
9,458,900 J# 11,800 17,370,700

10 percent and

poroent,






Fire Protcction

Durivyr Phase II-B, an additional area of 223 haciuares will be
provided with lire protection servieo wy fire hydrant irstallatiern,
This will provide complete coverage of the total area served by the
year 2000 (see Annex IX~C for details of hydrant installation),

Cost Summery Phase 1I-3

The cost summary for construction during Phase II-B is presented
in Table 1%-10, Based on 1978 price levels, the total project cost
of tiis vhuse 18™6.76 million, with a foreigr exchange component of
P7.62 million.

E. CAPITAL COST SUMMARY

The capital costo fer each phase of lhe recommended construction
program, including the immediate improvement prosram, are summarized
in Table TX(-11. The total vroject cest shown in this tuoble includes
engineering, contingencies and land costs, A1 construction cost esti.-
mates are based on 1978 price levels. The foreign exchange component
of the total project cost includes the coats of direct and indirect
import itoms,

Fo AKFUAL OPERATION AND MAINTFNALCE COSTS

Annual operation and maintenuance costs irclude personnel, power,
chemicals, mzintenance, rentuals, office supplies and other miscellaneoun
expenses which are necessary to uUbtulh the overnll water supply system.
The totul annual budgeted cosi of the evisting svotem in 1977 was
#285,400.  Pollewirg implementition of the proposed improvement and
censtruction wrogram, the antual cost will increase due to the addition-

-

al coste vor personnel, chemicils, power and maintenance.

The nrrual coste of operatine wd muinteining the FER-WD facilities
are estimuicod to be P409,900, £1,157,500 and ¥2,250,400 in 1980,
1990 and 2000, respectively. The ostimated brnumdovn of these costs
i shown 1. able TX=12. All cosls showm are based on projocted 19743
price levalg,

<2
+

EALIAGE/DHATNACE COLCLEPDS

}'J)']Ftll " E-)I':.'.il i :‘—:(‘ (I~r“"}

The ecxisting dradnage oystom of Zan Ferpando {see Figure 1¥-5)

orsists meinly of oper. and covered concrate rectangular cunals rangiug
from 0,30 to G40 meter docp and 0,40 e 0,60 meter wide, in the nob—
2 ! i H
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COST SUMMARY FOR CONSTRUCTION STAOE 13

Ttam

Source Facilitie®®/

(Four complete wells)
Fateriasls and Egquipment
Civil und Structural

(Pisinfection facilities for

four wells)

Materials and Equipment
Civil and Structural

/
Y )
Pipellnesﬂif

(250 mm x 2,250 m)
Materials snd Equipment
Civil and Structural

(200 mm x 2,8C0 m)
Materialu and Equipment
Civil and Structural

(Valves)

Materials and FEquipment
Civil wnd Structural

/
Internal Networfgb

(195 ha)
Materials and DBquipment
Civil and Structural

Fire Hydrantgd!

(223 ha)
Meteriaels and Pquipment
Civi) and Structural

TABLE IX-10

Cost in Pesngy

PBASE B

Local

[ Dye

1,700,100
14509,10G0

9,600
L 16,000

3,634,800

130,700
272,300

88,100
237,200
3,700
4,600
736,600

1044500
1,032,500
1,137,000

44,400
65,100

109,500

12/ computed at US $1.00 o #7.C0.

Foreignid/

1,196,500
102,800

69,200

am
B

1,568,500

495,500

352,400

g

14,4500

vt

862,400

817,800

817,800

?511400

151,400

5,203,300

O al

1,599,000

=

1,954,800

260,900

20/
~‘/Contingencies and engineering costa are 15 psrcent and 10 percent,

respactively, f'or these itemsz,

Tx=34
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dten

’ !
Sub-Total2%/

Materianls and Equipmant
Civil and Struciural

/

ya
Service Connection@éij

(5,410 new connecticnn)

Materials and

e

Sub-Total=l/

Hateriala and Equipment
Civil and Stroctural

Total Conmlruction Cost

Materiuly sod Egquipment
GCivil nd Structural

Convln euoien

@ 15 percent
@ 10 porcent

2ef

Eﬂginum'iﬁﬁ !

@ 10 percent
@ 5 percent

u’l']d

e —

TOTAL FROJEGT COST

”1,.

= Lontingmencies anad

renpectively, ior ih

-Za’uonnintn oi' A%

Equipment
Civil and Structura

snganeerin:
i‘he 513 i’{‘nﬂmﬂn

TABLE IX-10 (Continued)

Cest in Pesos

Local

2,081,100
3;536,900
54617 ,900

130,900
],167,500
1,898,400

130,900
1,767,500
1,896,400

2,212,000
24394,.300
715167300

842,700
189,500
8,548,900

363,000
8612

8,$91 800

135,000
9,133,800

costs are

percent foreiim exchango,

1%-34

fovalgn
RERUSS R £

3, 29 ;300
162,800

ot A

3,400,100

2,618,400

2,618,400

2,6189400

-—
L 0048 e gt i

2,618,400

5¢515,700
102,800
6,018,500

510,000
261,800
&,790,300

674,100
1614500
74625900

o
. o o S

7,625,900

Total

T P

J ,378 & »“?

ettt s

9,018,000

4,516,800

2,749,300
1,167,500
4,516,800

8,127,100
22407100

13,534,800

1,352,700

421,700

15,339,200

1,037,100

248,400

16,624,700

135,000

16,759,700

10 perecant and 5 percent
PN ’



TABLE IX~11

CAPITAL COs'T SUMMARY

Construction Counsiruction Congtruction Projoct Cost {P)
Phage __FPeriod Cont Local Foreign Total
Irnmediate
Improvement  1978-79 5,577,700 4,288,000 3,965,000 5,253,900
14 1980-85 11,660,500 7,458,900 6,954,200 14,411,100
IT-A 1991-05 14,017,000  $,458,900 7,911,800 17,370,700
I1T-B 16962000 13,534,800 9,433,800 7,625,500 16,759,700
Total 56,102,100 37,652,700 32,011,800 69,664,500
TABLE IX-12
ANNUAL OFERATION AND MAINTENANCE COSTS
fnnual Cosis (?f:L/

Iiom 1911 1380 1990 2000
Administration and Personnel 102,400 181,000 359,200 542,200
Power and el 125,000 176,000 510,600 1,031,600
Chemicals - 32,100 51,300 184,000
Haintenanoe 51;000 67,500 161,700 403,100
Miscellaneousn 10,000 13,300 34,500 89,500

Total 288,400 465,900 1,157,300 2,250,400

23/

~— Computed at 1978 price levels

1%-35
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TABLE IX=13

AVERAGE DATLY WASTEWATER PLOWS
SAN FERNANDO WATER DISTRICT

o kinevedatar Mlows {oumd)
Commer'oialf
Served Dasign ."induutrizﬂ/ Tnfiltration

_Area Tear  Lomestic Institutional  Allowance  Total
fallacion 1990 359 61 363 783
2005 1411 310 515 2,236

2025 9,534 2,384 726 12,644

Karrio Gta. lacia 1090 111 14 356 486
P05 627 138 506 1,271

2005 4,237 1,059 713 6,009

farrio Jan Pedro 1990 113 19 104 236
2005 524 137 147 G08

2000 4,217 1,054 207 5,478

Barrio Dolores 1900 281 48 84 413
2005 1,534 338 120 1,99

2025 104304 2,591 168 13,123

Farrio Julisna 1690 112 19 65 196
206G 401 88 92 581

200 nL,T712 678 130 3,520

farrio del Pilar 199¢ 179 30 285 494
2005 1,129 248 405 1,782

A 7,631 1,908 570 10,109

Terio San Jose 1990 142 24 97 263
2005 1,146 252 138 1,536

e 74146 1,936 194 9,876

darrio San Juon 990 65 11 272 348
2005 362 80 386 329

2070 <3406 614 544 3,614

Harrio Sto. Nibe 1996 271 46 531 848
2005 15533 337 754 2,624

SO05 0 10,358 2,590 1,063 14,011

tarrio Hon HUicolas 1690 114 19 117 250
2004 1212 267 166 1,045

205 L1492 2,098 233 10,473

fatnl 1990 1,047 266 2,274 4,317
2005 e, 980 2,195 3,229 15,404

DORE AT A4 76,062 1,548 38,847
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aeeurniely recorasd iu preparation for the sewerage/drainage
feagibility study.

For residences and oustablishments that curcently laok waste dis-
posal facilitieu and are Uinsnclelly unable to provide modern flush
toilet witn oeptic tenk, the Departmont of Health (Division of Ene
vironmentel Sanitntion) has developed an inexpsnsive water—senl
toillet,

Permanent rights—of-way should be acquirsd for the main routes
that will ba used for drainage/sewer&ge canals.

lamping solid westes into waterways, canals and manholos; should
be strictly prohibited. 5olid wastas not only pollute the water,
but are also very unsightly and serve as habitats for flies; rodents
and parasites. The proper handling of s6lid wastss should he studied
aud planned carefully.

H. MANAGEMENT OF WATER RESOURCES

In order to make the best of water resources available for present
and tuture demands of the FER-WD, certain technical and mansgement
ateps must be considered. These coneiderations are primarily related
vo the collection of data concerning the chemiocsl quality and amount
of water produced by the district, and a data ztorage and retrieval
system which would provide esscy accessib‘lity to those organizations
dealing with the subject. These ars discussed further in Appendix P,
Volume TT of this report.

le UPDATING THE WATER SUFPLY MASTER PLAW

To ba a meaningful working document, this water supply mastsr plan
must be pericdically updated, Changes related to technological develop-
ments, social goals, land use concepts,; unforsssen population growth cr
movement, eto., must be reviewad for possible long-rangs impaot on the
programa recompended in this report. An outline of the st9ps required
for such periodic updating is presented in Appendix @, Volums II.

J. ENVIRONMENTAL CONSTDERATIONS

Appendix R, Volume II discusses some of the weys the construc-
tion program may affect the environment of the study area. Some of
the natural rescurces affected by the program are irreplaceable, re-
quiring due consideration bsfore actual construction.
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ANNEX IX~C
DISTRIBUTION SYSTEM GROWTH
General

It is necessary to project the growth of the distribution system
in order to estimate tlie raquired sxpenditoares for internal network
piping, service commections, and fire hydrant requirements. The pro-
jection of distribution system growth is based on (1) apportionment
of the served population among individual sections within the service
area, (2) the projected number of people served by each conneotion,
and (3) the anticipated total area of individual aerved sections within
the service area. The details of ihese items are discussed below.

Served Population

The projections of served population presenied in Chapter VI are
presented in Annex Table IX-C-1 sccording to individual community
served and respective ssrvice arsas in 1976, 1980, 1990 and 2000,

Numver of Persons per Connection

Based on the pilot area survey conducted within the present ser—
vice area, the average number of persons served by a single service
connection 1s To4. However, it is esiimated that the overall served
population per service connection within the water district service
area ig slightly lees. It has heen agaumed that the effaects of future
increased living standards and family planning will be offset by the
effects of future inwurd migration and that tha reeultant per—connection
population will he 6.8, 6.0 and 5.5 persons by 1980, 1990 and year 2000,
respectively.

Total Served Area for Individuzl Commnities

The total areas of individual served communities have been pro-
jected on the basis of ficld studies and locations with potential
consumers of ithe FER-WD water supply. These projections are presented
in Annex Table IXe(-2,

Areas Served Dy Internal Network System

In order to project the net area o be served by internal network,
the gross served sreas presented in Annex I1X-C—2 wore reduced im pro-
portion to the expected percentage of population served (see Annex
Table 1%-C-3). Served population in 1980, 1990 and 2000 were projocted
to be 38, 63 and 74 percent, respectively, of the total population
within the corresponding service area. It wun, therofore assumed that
82, 71 and 76 percent of the total service area would actually receive
water sorvice by the yoars 1980, 1990 and 2000, respectively. This was

IX-~C-1



ANNEL TALLY TX~C-1

STRVED POPULATION PROJECTTONS
SAN PEREANDO WATEN DISTRICT

Community Sarved

Foblacion
Sta. lweila
San Fedro
Dolores
Juliana

el rilar
San Joge
San Juan
Sto. Nirio
San Nicolas
San Apustin
Jan Felipe
WJuebiauan
San Isidro
Del Rosaric

Total Served Population

Total Hervice Area
Populaticon

Fercent Corved

1976 1980 1950 2000
Sarvics Haervice LServics Garvice
Area Area Araea Area
3,612 1,970 10,630 14,130

825 1,440 3,090 6,280
555 1,380 3,340 6,250
400 1,440 fy 330 15,360
924 1,440 37,430 4,020
175 120 54310 11,310
910 2,020 4,220 11,480
175 800 1,920 3,640
1,140 2,310 8,020 15,4350
320 3,360 12,140

2,390 5,170

510 1,240

700

1,530

380

8,715 16,980 54,650 109,580
26,498 44,620 86,510 148,090
33% 385 635 4%

TX Qo2



ANNEX TABLY, IX-C-Z

TOTAL SERVICE AREA (ha)
SAN FERNANDO WATER DISTRICT

1976 1980
Service 3ervice

Community Served Area Area
Poblacion 48 56
Stae Lucia 37 55
Jan Pedro 11 16
Dolores 6 13
Juliana 8 10
Dal Filar 9 44
San Joue 8 15
San Junn 21 42
Sto. Nifo 58 82
sSan Nicolas - 18
Uan Agustin - -
Jan Felipe - -
GQuebiauan -~ -
San Isidro — -
Tel Rosario -~ -
Total Service Area 206 351

IX=C=3

1990

Sarvice
_Area

64
72
25
142
1
98
26
103
94
44
63
78

way

824

2000
Servico

Area



ANNEX TABTE IXwCw3
1/

BET AlteA TO RECEIVE TN, MO8y
FOR THLLVIDUAL COMAUNTTTES (ha)

1976 1580 1990 2000
Service Jerviga Servace Service
Community rierved Arag Area Area Area
Fohlacion 4 50 61 69
Sla. Lucin 55 58 6o
San Pedro 16 20 47

Dolores
Juliana
Del Filar

8 114 139
9 14 14
32 49 T1

Vi W0 0N\ A

San Joss i2 22 92
San Juan 32 82 165
Sto. Nifio 2 57 61 81
san Nieolos - 18 35 5%
San Agustin - - 32 85
SGan Felipe . - - 35 62
Quebiauan - - - 35
San Isidro - - - 54
Del fRosario - - - 23

Total Kot Aroca to be

Sarved 109 289 583 1,054
Total Service Area 206 351 824 1,387
Percent off Total Service Arem 53 82 1 76

1/]',1'10111(1(:{: areas 1o be served diractly by distribution pipslines.

2/

e/, . . .
~' Hem:inder of the 1980 service arvea not served by 1980 will be
served by 1985,

IX~Cmd)



1t served areas of all
"iari%ﬂ and recommendod
pureent of dhe total
tha 1980 service area

calculated as 2 weighted averuga of
the barrios. For the G20 servien

vipelinos woll oovor ahoot

aren to bo verved (209 pe
not covered by the exjiating ,ipa]jnes world e served
fully 1W the year 1985, Phe aceuned verconiaces of aeea served for
1990 ond 2000 e Yower than thous Tor 1DFE0 %uuauuu ¢{ the extengion
of water service area to oublying havrios.  The aren of theua barrios
incleded in the sarvies area is relativeliy lavee comparced to their
reoiceted served nopulation.

Yoy e b
necL:

The reduced served arcen (swee Annex Table IH-Ce3) wore further
raduced ticad on the assumption thal

‘

P . . e
L {1) some of the distritution

tyniem pipen Included in the analyses are actunally internal network;
hi

ar

and {2) mome of the propesed alslritution pipelines will serve as
cauivalent dnternal nadwerk. 1t basg been srsumed thatl relovant distrie

bution systom pipelinen onp nerve an avea within 50 meters on each pide

fy

1

of ths prgaline.
The net areas o recelve internal petwork are tabulated in Annex
Table IX-0~4, @ccording to service area and in Annex Table [%-C-=5,

according to construction phana,

Humber of Soarvice Gonnsoticons

The number cf gervice connestions wag projested by dividing the

gerved populction by the average mumbor of persons por connections
The estimated number of serviee commections fer each community with-
in the mervice ares is presented in Annex Table IX~Ce-6.

Turing the leakoge survey which will he conducted as part of the
immediate improvemout program, it is ezpscted that soms existing serw
vics connections will be :dentified as major mources of leakage. It
is projected that major repair and replacement will include 10 percent
of the existing eervice conrections by 1980, and the remaining 90 per-
cent during Phase I-4.

Areas Heceiving Fire Protection

Tha total areza to receive wuier supply service by 2000 will alse
receive fire protechtion wervice Ly tbe same yosar. A high levol of firve
protection will be provided for areay whero high property values or
high population densitien are expected. llence the ontire San PFernando
pohlacion, barrioy Sto, Nific and Juliana, and portiens of barrio Del
Filar (209) and barrio 3an licolas (25%) will receive high-level fire
vrotection. The reot of the barrice served will be provided with
normal residentlal-type fire hydrant service., The schedule of fire
hydrant inetalletion is listed in Anmex Tabls IXA-CG=8,


http:eervi.co
http:leceiviF.re
http:anpu..pi

TOTAL AREA GERVED T‘[ THTERNAT, } J‘l‘:luHR ‘-2:-/

SIVPLINTANG rate Bt H .
SYSEN BY QOUSTHUOMLON

Phaga 1i-d Phane 118

£1996-2000]

m)n*mum Ly Served

[Py

{ o0} - &
( 55 ) - 4

SRR - 14 13
(7)) 4 13 12
{9 ) - - .
P .

Lo } - £ >
{3z - 47 23
{( 21 ) 25 42 41
P o) - 26 -
(e - 15 5

ol L - R ' bl -

f".«l‘;'x Pl j Jif 21 14 14

Guotlauarn - o & 13
Sa-l: _L.x:...\_lf‘.'(, - s > 54
el Resario = o - N _2;3‘

voral (275 193 15 248 223

feimlative Totald 468 583 31 1,054

et S - Ao 2

Incivdes arsas 1o be gevved direchly by distribution pipelinas.

/
1 .
& hven served ty 1960,

IXeuGers



ANNEX TABLE IX-C~5

St [ R i Sy .'44 "
paca DR R NN

NET ABTH 10
' BUCTION FHASE (ha)

¢ 1 )
SYSTEM RY CoN

AMEELE LG

Iinprovemeni Phase I~A Phase I=] Phase {I-d  Phase
Community Served (1978-1980)  1981~-86) (1986-90) (1994=95)  {iuys-2c

Febiacion 50 11 - 8
Stas Lneia 55 - - 4 -

San Pedro 14 6 - 14 13
Jolores 7 44 44 13 iz
Jduliana 9 5 - o -
el Filar 32 17 - 22
San Jose 12 10 - 23
Juan Juan 21 36 25 42
Sto. Mifis 57 4 - 20
San Hicolan 18 1 - 19
st Apustin - - 20 27
San Felipe -~ 11 10 14 13
wuninianan - - - 14 13

-&-\P’Q'
LY S

AT
=19

Isidvo - v - - 41
el Rosario - - - - 2
— ———s e — e T

)
]

o=
-
2
-3
N

151 99 216 195

Area Served by Dictribution

Fipelines (ha) - 42 16 32 wr
Dnawlative Total Baquivae.
Tent Internud Sotwork

s 275 458 583 831 1,054

T¥CT
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CHAPTER X FTHANCIAL WEASTDILITY ANALYSIS

o

2 PRIV &
Ny GIENERAL

The financial feasibility analysis hevein establishes a detailed sat
of gudelinen thut the weter districh manasoment MAY w35 1N Making orucial
decintong during the uext wears, The techuical aspects and project coust
o' vhe rocommsnded plan howve boas presanted in Shaplor TX. Ils coonomic
Justification Tollows in Chapler XI. In thie chaptar, & plon is developed
to indicate how and whea {unda will be used to operata and maintein the
pysten, imvlemeat the yprosram, sstabilzh recerve funds ond retire ine
debtedness.

Water retes have beon developed on the basis that the system will
be tinuncinily welf-supporting,  Capital funds for tha recommonded plan
Wil be obtaind by Lorrcuin Yrom international lendine agencies and LWUA.
The water rates that have been developod aproar bo be within the ability-
to-pay of the wveras e hcuschelder in the water district.

The financial anulysis incluades only thoss veverr s and disbursements
for the proresed consiruction program Crom 1578 to 19%0 (Immediate Improve—
menis, Phase I-4 and Phasa I=B3).  All revenues and disbursements shown
batwzon 1990 (md 2000 are thoze directly sttrabutable Lo coriinued service
#nd exponses wecurring frow fucilities constructed betwoen 1978 and 1990,

e THE ELISTING SYSTEN
Ferscnnel
Az of 50 Hovember, 1977, the FER-U¥D had a tctal 26 personnel. With
the progrum or expansion, tlere i1s a need to augment “us present staff,
The district iy currently upgrading the quality of its staflf to comply with
LWUA guildelines in personnel management,

As of April, 1977, FER-HD had 1,245 connsctions all charged on a flat--
rate bugis.

During the later part of Derember 1977, the district gought an increass
in its water charges.  Thesr new rates have been approved by LWUA and took

etfect on 1Janvary 1978, The rates are us follows:

ictered connectionss

Domeutic/Govm;nmint
Commercjal/lnduatriai

#1.00/R.U.
#2.00/R,U.

X1


http:aCux'r.ig
http:deviOw.ad

Flat Hate Conncotlons:

Lomeatic/overamant : 1/2"  « P 30.00 psr month
Al - 49,48 pay monkh
Commerclal/inausirial: /2N - 60,00 per menth

/4" - 96,00 psr month
M =~ 192,00 per month
BT - 480,00 per month

Minancial Statements

" i At

(2

The financia snbs of ¥ihe+iD for the period 1 January - 30
Hovember 1977 show operating revenuss of #9226 2009460 or an aversge of
P20;0CU per monik, Operating expenses for the sane period totalled
F953 032:1) or an averapge of ?23,0”0 per nonth.  The diqtriot, tharew

fore, incurred an everags menthly daficit of abont P ,400. A bigger
deficid would result if allewsaces were made for deprsciations

The district 18 now in the process of installirg the Commaroial
Pragticec Mamal which piresceribes detailed accounting procedures.
However, historical financial ricords have not bsen based on crEanisad
basic accounting system. Therefore, data on the past finances of the
vresent uystem are inadequate o Lhrﬁ & sound basis for fulurs pro-
Jections. It ia, therefore, necessary to maks certain agsuaptions,
The financial feasibility of ihcse aussumptions will be tested as the
project ii lmplemonted.

Co LEVERLOPMENT COSTS

The cost estimates of the facilitiesc noeded to improve and expand
Wwater servicee of the water district over the developmeni planning
peried are presented in Chapter IX, Cost estimates of the facilities
are based on the projected July 1978 prices.

Iroject fosts

Projoet costs . facilitiss recommended for implamentation in
Stage T ave sammarized on an annual basis in Annex Table X=(-1.
Engineoring services for design and construciion supervision are hro-
ken down, It has been assumed that 70O percent of the eryrineering
services apply to surveys and design and 30 percent to construciion
supervision. Deeign costs arve shown is the year preceding construce~
tion. Contivgencies (15/10 percent) are distributed uniformly during
the construction pericd. Forsign exchangs component of total project
cost includes cost of direct and indirect import items, as well as a
portion ¢f the enginecring costa.

Eacolation of Cosis

To acceunt for the effects of iuflation, capital cost estimaten are
escalated. 7Thiz has been done year by year onm an ilein~by-item basis

Kot
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Estimated Average
incoms $220 P660

Ability—-to-Pay
Divided by Ave-
RGN 6 '(I/' 3.'[’%

1,000

3.7%

#2,700

2.5%

P680/household

374

A second survey on abllity--iu-pay was conducted in San [fernando,
Pampanga in April 1977. The respondents included 298 familias, all

watar district concessionaires.
summarized as follows:

Upper

Low Middle Middlae
Income Group P300 P01-800 P801-1,500
% Distribution 13 52 24
Probable ibility 18.90 22.80 38.50
to Pay on Paasis
of Improved 3ervics
Estimated Ava—
rage Income 213 555 1,157
Ability-to~lay
Divided by Ave-
rage Income 8.9% 4.19 3.1

High

1,500
11

42.60

2,682

146%

The results of the survey are

Weighted
Average

27576

889

3.0%

In ferms of absolute values the results of the San Fernendo
gurvey update the results of the previous survsy in Lipa/Tanauan,
Batangas. 'The above tables indicate that the low income group may
be able to pay P13.50 - 18,90 a month for water (6.1 - 8.9 percent
of their wverage incomes). In the oxireme ond, the high incoma
group may be abla to puy a F42.50 - 57,50 a month for water (only
1.6 - 2.5 percent of their averayga incoms).
percentage of income allocated to water by the two income groups may
be the tewt arsument for advocating a socialized price mtrncture,

Family Income

This disparity in the

In the Survey of Households Bulletin Series No. 34, published
July 1973 by the NCSO, Manila, (page 3, Table 5), the following data

are given:

X~9



















He FINANCIAL SUMMARY

Several trials have been conducted in developing the forecast of
financial statements of the FER-WD. These statements are based on the

following major assumpitions:

1o Reserve Fund: 3 percent of sales for 1978-1990; 6 peroent
for 1921-1995; and 10 percent for 1996-2000.

2. Uncollectibles: 2 puresnt of gross revenue requirements
for the first yoar of & new rate application, and 1 percent
for the second and thivd years,

3. Accounts Roceiveble: equavalent to 3 months of sales.

4. Accounts Payable: eguivalent to 2 months of operating

Xpenses

Cle

Externul Borrowing Reguired

Annex Table X~i-1 shows a summary of the external borrowing
reguirac ond the anmual debt servieing of the loans. Two separate
analysce were made for the immediate improvement loan and the Phase
I-A und I-3 loans to comply with prevailing LWUA terms.

Borrowing will start in 1978 and continue through 1990. The
immediate improvement loan (1978~1981) will amount to P9.837 milliou.
The Phase I-A loan will cover the S-year period 1979 inclusive and
will amount to P20,469 million. The Phase I-B loan will cover the
S=yeur period 1986-90 inclusive and will be about ¥21.298 millionm.

e tmediate improvement loun of P9.837 million consists of
PU.461 million in sacalated oapital expenditures (see Table X~C~2)and
P1.376 millior oapitalized interest. The Stage I loans of P20.469 million
in 978 st P21,298 mitlion in 1986 include escalated capital ex—
penditures (see Takle X-0-2) lese revenues from the service connaction
revolving und (uee Table X~F~3).

rrojections of Flnancial Statements

Annsx Tubla X-l-2 shows the net income (loss) on a yearly basis.
Net losses are forecasted in 1978,1979, 1987 and 1990. Net income
cumulative would show positive values in twenty of the 23-year study
pericd.

Other related data such as wator production, water sales, un-~

accounted~for-water and rate of return based on net fixed assets in
operiation are also presented in the table.

X=15






Period Water Rate P/RU

1978-1980 PO.75
19811984 1.10
1985-1987 1.20
1988-1990 1.30
1994--1996+ 1.70
19972000+ 1.90

It is recommended, however, that in the implemeatation of these
rates, the water district follow the socialized pricing approach
which will generate the same amount of income to meet its require~
ments,

3+ The recommended plan for the first construction phase (Phase I-4)
of FER-WD is financially feasible. Borrowing for that period
would he 120.469 million.

External borrowing would still be necessary for the Phase I-B
period,

*This rate is recommended to cover expenses incurred by implementing
and operating facilities included in immediate improvement program and
Stage I only.

Xe17
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ANEX TASLE X=C~1

FRCJZIT CCST CP 2WCOMENILED PROSGRAN

3

{* x 1,000}
ltes 1978 1933 18353 1381 122 1583  19&4 1383 1386 1387 31335 15E 19%2  ZTzxal
“rzeas I-% and I-3
Source rzcilities a) Zguiprent 30 221 221 & 213 212 212 1,152
h) dells 166 1,213 1,218 243 1,219 1,219 1,248 5,508
c) 3tructure 16 121 120 24 116 115 13 €27
Traascission azd Jistridation Facilities 229 73 673 873 67 ace 383 333 3£z 3E2 38z 5,235
‘ 126 372 172 372 12 231 236 235 138 215 213 3,22
74 218 217 217 217 2235 32 32 2 32 31 1,330
a) Yeters 32 186 1£6 186 186 212 155 135 153 5 134 ,TEN
v} Pipes 110 641 641 &40 640 715 aoé 2CE acT 227 <C7  S.435
Ztorzse Facilities T8 1,134 1,232
LaToratory Zyuipzernt 13 133 2CE
Im=siiaze Ix-roveren:is a) Zource Facilities 1., Zgvipoent 269 269
2, aslls 423 £23
3. 3tructure 128 128
b} Transmission axnd
- Iistribution Facilities 4,502 . 4,502
c) Afminigtration
Zuilding 1. Bguipment 118 113
2. Structure 453 . 432
d) lavoratoary, Plusmbing
Keter Repair 1. Zquipment 275 : 275
2, Structure 201 201
e} Veticles 139 133
£) ¥iscellaneous 15 . 15
g) Service Connaction 1. MNeters 441 111 1m 663
1/ 2. Pipea 378 293 291 IEQ
?easibili:}; Studies~ 83 273 356
2
Sud-totalY 7,431 1,185 675 3,651 2,089 2,088 3,847 2,810 4,105 1,213 2,757 2,755 1,209 33,419
Land 102 68 101 271
Tszal Froject 3::3%}-’/ 7,533 743 4,210 315,83¢C

apzroxizately 1. of the total project cost.

sisn {f1rst ye2r of each zajor sesment of develcpment), supervision cf camsiruction and contingencies
oleY 1y Zuring tze pariod of censiruction.

/S0es not incluis inierest durirg construction. For calculased interest, see Tadble X-3-1,

X-0-1



SILSTIT
FRWGIIT

bt

Ites 127 1254 1329 TN Zotal

1.000 1.64 24382 Z2.3%%
364 78 27€ 2,083
2,006 443 2,136 11,5843
18 15 ) 132 < 252 1,138
252 330 95C 1,026 1,108 1,s2 758 35¢ G470
133 435 £28 587 £13 sz2 470 528 5,612
31 ) 3%¢ 331 357 408 i 7z 2,108
35 243 253 282 36 377 31C 348 24131
12, 235 5 576 1,052 1,243 i€ 14 34337
113 2 115
’)J -'SC'JV
253
=3 L33
123 122
2,508 : 2
118
£5%
]
201
e, Yehizles 135
) Xisceilane: i5 . 135
51 3ervice Zcmnectisaz 1. esers 421 122 134 97
Z. Pipez 372 120 352 1,550
Fea=idility Ituites 33 330 413
Tyn—tct2d 74431 1,304 o016 4,772 2,949 3,1%¢ 6,006 4,973, 7,74C 24426 54047 €,108 Z40-. 56,544
Lend 102 32 130 374
Tetzl Froiest losmz 7335 3,30 833 4,772 2,54% 3,13¢ 5,008 4,535 7,33% 2,226 5,8:1 6,133 2,%:C £5,913

Rl
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AVNnX TLDLE X—F-

SCHEDULE OF DEFRECIATICON EXFENSES
SAN FERNANDO WATER DISTRICT

(P x 1,000)
Total Net
Annual Azcumulated Boox Tzlue of Asseis Accumulated
Lepreciation Depreciatior “gtired Zuring the Year Depreciation
Year S50 ¥r 30 ¥r 25 ¥Yr i5 Yr T Yr Expenses Prior Year 50 ¥r 23 Yr 15 ¥r 7 Ir Total Yaar End
1978 44 - 31 9 - 134 3,197 34337
1979 157 3 81 83 20 344 3,331 56 436 492 3,183
1980 148 3 54 95 20 321 3,183 1,347 835 2,182 1,322
1281 153 14 54 105 20 346 1,322 93 99 19565
1982 204 14 118 140 20 496 1,569 39 99 1,965
1983 256 14 118 158 20 566 1,966 99 99 2,433
1984 312 14 101 177 20 624 2,433 99 430 529 2,52¢
1985 377 14 181 222 20 814 2,528 99 99 3,24
1986 458 14 159 253 34 858 3,243 139 139 4,067
1987 546 14 291 324 34 1,209 4,062 54275
1988 589 14 2931 345 24 1,273 5,271 6,54+
1989 638 14 354 396 34 1,476 6,544 8,027"
1390 691 14 504 451 34 1,694 8,020 9,714
1991 741 14 504 467 34 1,760 9,714 133 133 11,341
1992 T41 i4 504 467 34 1,76C 11,341 13,101
1993 741 14 504 467 51 1,777 13,101 238 238 14, 64C
1394 741 14 504 604 51 1,914 14,640 1,118 1,118 15,43%
1995 741 14 504 613 51 1,223 15,436 190 130 17,165
1996 741 14 504 628 51 1,938 17,169 134 134 13,972
1397 741 14 504 684 51 1,994 18,973 532 532 20,435
1998 741 14 504 711 51 2,021 20,435 263 263 22,10z
1999 T41 14 504 139 51 2,049 22,193 284 284 23,958
2000 741 14 491 804 77 2,127 23,958 326 670 358 1,354 24,731
XwFe?



Instailoent ek Aanmual wersing Turzlative
Flap Increseyt Increoent  Payments— Cerstrugyion Capital Lapital
< . 3. N P
Yoy (Esecalated) Added Deiuctedd {Fscalated; (Cumula Cost~’ Pezuired Zezuirecents

250 6.53 22 105 10 L4 148
: 53 7.51 23 116 32 ésC 230

23 750 .26 25 528 55 113 225

23 iyt .92 45 240 ERi 535 32

2t 1.£13 .53 55 25% 133 47 3z

252 2,552 12,28 54 250 121 £55 1,172

14 2,15€ 11423 5& 302 247 7355 11378

434 2,322 12.13 53 23 32 a1z 14357

22 3,282 12.56 56 282 €7 ~2c 1,822

: : 30542 12.€3 58 305 425 761 *,£35
1282 £03 125 3,821 14.45 33 15 324 47 e ] 1,882
1575 £22 257 3,522 15,33 57 22 343° 519 S 1,459
1350 233 252 2,123 18,23 71 24 36L SE4 702 {12} 1,243
1324 342 3,763 17.20 16 3£3 (3£3; Ty 27T
1252 438 3,325 18,23 %8 515 {515} 562
1323 X7, 2,259 19,32 52 263 {251} a3
1224 234 2,481 20,48 56 407 14L7) 338)
43858 43z 2,027 21,71 61 326 {32, (554)
1556 138 1,629 23.01 60 256 (z88) {242)
1227 3€2 1,267 24.39 58 22t (222} {4,158}
1338 352 505 25.85 51 1€7 Vi6T; 17,235)
1353 352 543 27.40 35 <02 (102} 140330)
230 352 181 23.04 §9 33 {32) 4,472}

A . - . - - .

-l -+5 are cxlculated on the basis of 100 percent increzertzl ziditiens 2uring previcus years and 30 percant of ihe last ez
'—'/3355:'. e 4 d 3 sretellment piar will be paid in ten Fears.

-‘;"'.r'\::..::e: 12 ta 45 percent Cf CONEIIUCTIOoL COSte

—/i.:c:;r.t <z te shouldered Ty the customers wilchk isi 2/3 of ripes + Deters.



-ﬁ/!mltip‘-.y zran

73 smectic conouzption ~ {120 x puzber

ommercizl ecnmaumpticn - (120 x number of ©

cf dopestic cornecticcE) X use facicre

evci2l conrecticnas) x use f

X-F-5

actor. Use factor for comercial classification 18

2.

Dse factor for domestic/ingtituticnal classification is 1.

T :-zsiic/Jovernoest Comcereizis/Industrial
Tezr e ren el Sub-Total /2" 3/4" an Sub-Total Total
1=7E 1,134 75 37 1,245 231 g2 22 416 1,662
1580 1,703 112 1,371 3162 125 137 24 2,495
15E5 4,373 275 38 4¢586 3 308 136 1,529 £,173
1250 £,221 Z1c i) 8,847 1,323 437 501 2,283 F,130
LEYNEX TABLE X-F-db
REVENlE WIT mEECLSIS/
SAY FESKAYDO WATER DISTRICT
Domestic/sorernzest Commercizl/Industrial Mnimmaa Estimsted Consuzption Com=odity Charge Total
1/z" /4" ™ Sub- 1/2% 374 1% Sub~ Gra.—.dg Charge ) {cumfr ) {RUs Epvenue
Year {2. {2.0) {2.0) Total {5.0} (8.0) {16.0) Total Totel {RUs )}~ Dcoestio  cozmercial Serectic=-Tc PR
1978 2,833 300 255 431 14205 564 1,472 3,341 6,772 812,640 216,52¢ TCHO0 ET,OTP 42,320 333,95C
1980 4,232 248 452 S¢14 1,810 1,000 2,192 5,002 10,156 1,218,720 744,500 144,690 520,080 73,820 1,812,420
1985 10,432 1,10¢ 1,108 12,635 4,435 2,248 5,376 12,259 24,895 2,937,400 1,423,320 222,285 813,180 774£10 3,236,190
1530 13,578 1,£40 1,648 13,865 6,525 3,656 8,016 18,297 7,163 4,459,560 2,701,00C 452,805 1,875,350 369,430 £,708,812
c
# Acopetaticn of revenue ynits pased cz LWUA Cuidelines o strustoring Wter rotess
1»6 —and to4al of nuxber of ccrmecticas raltiplied Yy their rospective conversian factors for computing Tevenue unils (RUs ).
4ctal 3y 120 (derived from 10 azz/no::rth, 4+bs minimms amount coversd ty tke mini=m charge 12 mcnibs per year ) ic RUs.
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Apeie = e
sl BaeLT

REVENUE FORECASTS
SAN FEENANTIO HATER DISTRICT

alimitad
Numuer

¥ PToial
fate/RU e {Bau Cipar | Fq"e‘-‘.

Teor __ ¥ Sales  DgdE)  Tncomst¥ Inoom
973 075 1 1B 35
1972 g t i 13 “1 1043
1980 075 1 1y A58 14 oy 1,372
1981 1,40 2 7 A6 49 42 2,461
1982 .10 z 2,028 20 W I,.058
1985 1.0 3, 4,00 id ol 3,437
1984 .16 3 i 38 7 3,802
198 .20 3 4, Q5 a 4,726
1986 1,00 4 r 54 106 G444

1987 [, 5 : 61 &

1985 1,0 g 140 1948 1]

1985 1,30 80 P60 4

1960 1,30 &7 174 &,8

: b 50 ! B L CR I O I o9
G s 10,054 101 201 i, 164
1993 i 10,062 101 201 10,104
1594 11,405 228 228 i1,40%
1924 1 11,4035 114 2EE 11,519
1996 .90 11,405 14 2l 11,518
1997 1.0 12,747 255 29% 2,747
1998 1.90 10,747 127 550 12,875
1905 1,400 A 12,747 127 e, 875
2000 1,490 6,709 12,747 127 7,875

e ik A, \ 1 s G vt e L
1/

-
Y
-

~= Other incoms (devived from "("!er rapiacanent charges, ocontine
gengy feesn of new connactions, service feea, ohe,) is about 2 parccand af

3ulen,
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G. INTERNAL ECONOMIC RATE OF RETURN

The intersal ecemomic rate of roturn (IERR) is the rate at which
the present value of the quantifiable bernefits is equal to the present
value of the economic costn of the proposed project. It is generally
held that for a project to be feoanible and desirable, ity IERR should
be hizher than the presvailing oppoctunity cost of capitales In this
particular study, the opportunity cost of capital is 12 percent.

For FER=-WD, the IFRR is 42.72 percent as shown in Annex Table XIw

G-1s On tlhe basis of the above stated principle of IERR, the proposed
project appears to Le economically feasible and justified,

XI-11
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ANNEX XI~C
LI BENERFTTS

to Hater Supply Project

Poriicn of I

B
B P

i .-1 Vul\ll At‘

fncox Tabio K-t o the present valus of the portion of
land valute atteivatable to ke propesed uater supply project,; based

t the following sssuapnrionsg

iee vith the stagling progran of the cone
i .‘,tmp of feeilities, the 1980 service area of
151 hectaves was projected o incresse in the fol—
lowlng muaners by 31 hsctares from 1980 to 198143
by 3 hoclaran trom G811 40 19825 by 37 bestares
From 1982 te 1983; Yy 0 hectares from 1983 to
19843 by 44 huciaras trom 1984 to 19855 YWy 47 heo-
tures from 197 4o 19863 by 52 heztaras from 1986
to 1587; by 57 usclares rrom 1987 1o 1988 ty 61
bectares froem 1988 to 1989; and by 67 heotares from
()89 to 1990;

s Lomd uze wag aszsumad Yo bw 87 percent rocidential
and 13 poreeat comsercial/ msf;nu*‘io'uvl/lr'duutrnal
throughout the projection pericd., Thisz clasgifi-
cationws bavad on the watsy demand projectione
in 1980 by consumer cstsgory, &a shown in Chaptor
vi.

Js  The 1977 costs of land based on eotimated market

e

4
valuas in San Pornande 818}

Residential t P 40 per sqm
Industrial/Commerois J/Inutttutlonal t P S50 psr sqm

Thoouw coots were ssgumed to be constant over the
projection uericd.

4, The p:;r%w'n of tha total cost of lend mpacitically
attributadle 9 the provision of water supply vas
aystimed 'tc Do 10 ;;m*cant of the coat of land. This
land value benei’it was enczlated Yy B peroent from
1980 to 1285, ewily Cpsvcent fran 1985 to 1990,

KI~C~1
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The total economic revenues wsre ihen esocalated Ly 10
percent from 1976 $o 1980, by 3 percent from 1980 to
1985, by & percend from 1965 to 1990, after whieh the
Ehc s Factoy wse held conegsant up to 2000, [Floally,
the encslated vaites vers discounted at 12 perosnt to
ghtain thelr present values,

For FER-D, the veneficinl value of water amcunts to a present
H

value of #21.50 miil

igny s shown in Amex Table XI-C-d.
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ANUEL PABLL A7-J-2

REPLACEMENT COST
SAYN FERLANDO WATER DISTRICT
1978 PRICSES
oy 1000

Laboratory

Year Vehicles Metery Equipment Misceliancous Bquipment Total
1978
1979
1980
1981
1982
1983
1984
1985 12945 129,.5
1986
1987
1988
1989
1990
1991
1992 129.5 129.5
1993 417.9 585.4 1443 1,017.6
1994 134.8 26.4 1612
1995 104.8 - 104.8
1996 17¢.7 195.5 372.2
1997 17647 - 176.7
1998 1767 - 1767
1999 12945 1767 1955 501.7
2000 200.1 RYEY 12.2 250,0

38845 1,564.4 1,040.5 1463 12.2 3,019.9

KT wafim?
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TAMEP DRESSER & MGXEE INTERNATIONAL INC.

Mathodology Memorsndum No. 1
To t L. V. Guiierrer, Jr.
From\\ $ 4. de Vera

Date 1 4 January 1977

Subjeot: Pilot irea Survey

A. Need

In astimating watsr scoountedbility, data on the ratio of
borrowera to primery users, average jorsons par household, and
por oapita consumpilon are wnocessary. Infompation on oapsoity
and willingness—to~pay wouwld graetly aid finsnoial analyeis.

In all oases, these data are not readily availsble in the
FPhilippines. The only way 4o get these data would be to aciually
perform a house-~to-house survey within the served aress of the
water distriot (WD). Copsidering time and rinanoial oonetraints,
& pllot area survey would be the best approach. This is mersly
surveying a representativa area within the WD and projeoting tha
data obtained for the ontire served ares of the WD,

Bs Methodology

l, Choose 2 pillot area within the WD. Desirable requirements
for the area are as follows?

8. adequate line preasures, proferably with 24<hour servicej

be. metered connectiions;

C. presencc of domestic as well as commercigl connections.
Ratio of commercial to domestio cowneotions for the area
muat not exceed that for the emtire WD;

de vrepresentative ircome levels of the conosssionaires.

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

8, 18 easily understood by WD persommel (who will serve as
interviewers),

be. provides relevant information;

C. provides a meanz of{ cruss-ocheoking some answers given
by respondente;

d. would make tabular analysis easy,

A sample gusationnaire io attached,.

MI1~-1



3. Cet assistance from the WD persomnsl in the housae-to~house
survey. It is suggested that they do the actual interview
becauoe of thelr fawiliarity with lccal customs and dlaleots.
Howaver, hefore allowing the WD enumersturs to proseed on
their own, i1 iz necessary thaty

ge vhe enumermtore be ziven a thorough briefing on the
importanca of the survay, a3 woell as the purpese of
scch item in tho guesiioruairs.

b, the envmeraiors be sacompanien to the first Tow
houses, and given additional pointerse or feadbask
befors they yrocsse on their own,

4, Conduct & house~io-houne aurvey of arl households within
the pilei area. & wap st ihis peint indlioating the exighe
ing honeeo {with their ccde mmbere) would he nocesasITy .

.

The fcllowing wouwld be hedoful during the ourveys

a, brief the renpundents zhout the parpess of the survey
bafore asking vassticns., It in very important thai
they be receptive to the intarviewsrs. Otharwise data
glven could be mizlesding,

b in asking for astimates of conpawpiion, avoid using
tectnical terma, i,s., litors; sallons, stce. Use
local containers like pails, drums or whalever they
uss. Note the capasity of the oontainer in the
gqueptionnairag.

Co Data
The following dsta may be obtainmsd from the BUrvVey &

l, Pilot area dangity

2a  Averago perzons/hoveehold

3. Borrowers from connected householde and perosntage of
heuseholds dopendant on the W

4. Potential conceseionaires

5. Consunption estimates

6. Incowe levals and the respective rates showing
willingnesa 1o pay for improved servius

Te Water accountsbility

MR1=-2



WATER DISTRICT

PILOT AREA QUESTIONNAIRE

DATE

TIME
INTERVIENER ADDRESS
TYPE OF DWELLING CONSTRUCTION MATERIAL
NON-«/D
DN T 0 1
WD CONCESSICKAIRE CONCESSTONAIRE FOR ALL HOUSEHOLLS
l. NO. OF OCCUPANTS: 1. NO. OF OCCUPANTS: l, WD-WATER AVAILABLE14
No. of hours
2o CLASSIFICATION: 2o SOURCE OF SUPPLY Time
[ Domestic [DJown private well 2. FAUCETS:
) Commeroial (Orainwater 01 13 a5
1 Institutional OIspring O 2 04 .
[ Industrial OIpublic faucet . 3, SHOWERS:
] WD concessionaire 1 Cle2 O3 O
‘ . . HH Code No. —
3» SIZE OF COMNZCTION: CIpublic well 4+ FLUSH WATER CLOSLI:
o 4 1 gen [Jothers' private well o1 @2 O3 d_
QO o o o - |5, MANUAL WATER CLOSET:
\ 01 M2 13 J
[4 | . n [a—
4+ TYPE OF CONNECTION: 3. CONSUMPTION: 6. Oiw/septic Diw/o seps <
(Jmetered: meter functioning CIfree tank tank
Cimetered: meter damaged [1paying
Ts AVERAGE MONTHLY:
O flat rate (unmetered) vo(]i:‘nre used per Consunption Billing/i T
5. APPURTENANCES (Connected %o Paying ¥ "Dl = e
System) for :h B" e
(O with hand pump RENARKS oLhers "
Olwith eleotrioc motor pump : 8. USER:
HRS used/day 3w/ borrowers
Pump rated HP 0 w/o borrowers
GPM Total no., of HH
borrowers .
Total no. of HH borrowoers'
6, OTHER SOURCE ASIDE FROM WD: oocupants
Dwgﬁl's Df%"%—@ 9. How much would you be
(I springs [J springs willing to pay if
CIrainwater [ rainwater water servics were
O O improved?
monthe
(TO BE FILLED UP AT THE WD OFFICE)
1. HOUSEHOLD CODE NO. 3e WD CONCESSIONAIRE:
ENUMERATOR
{1 registered
2., INCOME: J unregistered
Obelow average 5?220 belowg POSITION
Claverage ‘#2221 - 750 4., PAYMENTS:

Cupper middle (®751 - 1,500
Shigh érl,soo above

J up~to-date
(1 delingquent




CAMP DRESSER & MoKEE INTERNATIONAL INC

Methodology Memorandum No. 2
To 1 L. V. Gutierreg, Jr.

From 1 K. de Vera
Date : 31 January 1977

Subject: Estimating Water Aocountability

A, Need

To be able to determine future water demand per capita,
need for leak detection and survey program, and the level of
development possible for reducing wastage and leakagze, the
following information must firet be available.

l. Ratio of accounted«for and unaocounted-
for-water.

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

3. Domestioc consumption per capita.

Although there are various methode for estimating water
acoountability, the selection of a methed depends on the
purpose for which it is to be used and the level of aoouracy
desired. Acoocunted-for-water as used herein referas to the
revenue~producing water for the water district. It is the
gum of the billed metered consumption and inferred water oon-~
sumption at flat-rate connections.

B. Methodologx
1. Pilot Area Survey

ae 0Objective « To be able to sstimate total accounted—
for and unaccounted—for-water. Accuracy will depend
cn the reliability of the consumpti7n figures as
obtained in the pilct area survey.

b. Data Necassary -~ Monthly production; number of metered
and unmetered connections; water rate schedule; pilot
area data; and total monihly metered consumption.

l/Refer to Methodology Memorandum No. 1.

MM2-1
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Ce Stepa

1) Obtain total number of households dependent on
water system, To do this, first obtain ratio
of households dependent on the system to total
households in the pilot area and apply ratio to
the whole service area. Compute for number of
primary and secondary .users.

2) Compute for inferred flat-rate use per month.
3} Compute total avcounted-for-water by adding average

monthly metered uonmumption and total inferred
flat-rate use per wmonth

4) Unaccounted—for-water is total production less
accounted-for-water. It is also the total of
potentially billable water plus wastage, leakage
and other uses.

5) Potentially billable water is the sum of:

0 Usage of borrowers from flat-rate
primary users;

0 Unbilled flat-rate use

0 Wastage of flat-rate users

2. Weighted Average of First 10~-City Survey

B

be

Objective ~ In a water system with all functions billed
as flat-rate, ocomputing for water aocountability is
impossible without resorting to detailed gurveys. How-
ever, thia method implies that the figures obtained
during the first 10-area survey (CDM ~ 1975) approximate
those of other water districts. Accuracy, however, is
not determined.

Data Neoeseary - Total monthly production and figures
obtained during the First 10-Area Survey of CDM.

MM2-2
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Stepy
Muliip:y monthly production oyt

«31 to got acoounted-Tor-water

o1l to fet wndsresgtimated flat-rate ume
«26 to z0t wastsgs

+25 to gat leakuge

«07 fov othars

Field Study Methed

Ke

b

C.

Objective ~ To be able to dstermins within ¥ 5 percent
acouracy water nocountability figures. This mathod,
however, is iime~ccusuming and very axpsnpive,

Data Necespary ~ 411 data reacsived zhall be gonerated
in the tield. The nuwmbsr of concemsicnaires and the
water rais schedule ave basic reguirements.

Steps

1) For sach sactien of transmingion and distribution
line in the water asyatem, sppropriate messuring devioea
shall be inatalled in order to datermine the amount
of water flowing in ané cut, water uaed by the con-
cesgicnairsu, and water leakago.

2) Dosk~top analysis is then nsoassary to determine
watlor accountability,

¥M2~3



METH

To

CANS DRESSER & MolEE INTERMNATICHAL

ODOLOGY MEZMORANDUM NO. 3

t L. V., Gutierrsz, Jr.

From 1 P, dal Rosario

t 8 Februsry 1977

Subjects Claseification of Wetsr Distriots According te

Ao

B,

Puture dater Requirementas

Jhiroduction

The purpcse of ithis methcdology manual is tc claswify water
distriote (WD) so that futurc water requirements may be estimated.
The factors to be considered in classifying WD's are soonomic and
social dovelopment in the district's boundaries, probable sources
of additional waoter supply snd the people's ability-to-pay for
improvsd water mervicas

The greup with the probable highest per capita consumption
is labelled Group I; and the group with the probable lowest
water consumption, Group V. Afflusnt and highly urbanired
water districte may fall under Group I,while less devsloped
and small water distrioctas; undsr Qroup Ve

Methodology

The initial service area of the WD will most likely inolude
the central urbsn arda or ocore oity (poblacion)s To olagsify it
ascording to future water demands, the WD and its central urban
area are judged acoording to 5 grouping oriteria ~ 1975 urban
inoome, 1975 standard of living, 1975 business index; 1980 ocost
of water, and served population in 1980, For each oriterion, a
number of points, from 0 to 20, ere allotted to sach water
district. The total number of points under the 5 otritsria
determines the olassifioation of the WD.

Table MM 3-1 lists the 5 criteria by which the W9 can be
olassifiad, and the points allotted to rankings in esch ori-
tericn,

The grouping of the WD's bamed on the rangs of total
points under the 5 critaria 18 as fcllowss

MM3-1
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TABLE KN 3-1
WATER DISTRIGT CROUPING CRITERTA

1975 1975 197= 1930 1380
Urban Income Staniard of Livipe Zusinass Index Cost of Water Served Population
Incoze Jaxes ~ of Householids % o Households - %> of Cozmercial Source of Population
Paid "/ J"m.. Points with Refrigerators Peints with Flugh Toilets Points ZSstabliskeents Poinis  A3Zitioral  Foiunts Served ia Fointg
Zezidents (2) 20 iz Urban Arsa . 20— in Urban Area 10 in Jobar Araa 20 w2zer Sumsly 20 Urhan Area -28
re than 3,000 20 more-thin 10 10 zore than 60 10 zore than 5.6 Tl sSpring, gravity 20 mere itian 156,000 20
typa
0C2,001-30,000,0600 18 25.1 = 30 9 5C.1 =~ GO S Le8 = 6.5 s ‘ 100,001 = 15C,000 18
olvie} »001-16,006 , 000 1€ 20,1 ~ 25 8 5045 = 50 & 3.l ~ 4.5 13 Sprinz wish
Bocster puzp 17 80,001 - 106,000 lé
000,081~ 5,000,600 14 15.1 = 20 ; 30.1 - 40 7 1.7 = 3.0 7 izfiltratica
with ghert trange
missim lige/
well points 14 £5,001 ~ 80,000 14
500,001~ 1,002,000 12 i0.1 = 3 é 20.1 ~ 20 é 1.0 = 1.6 4 52,001 -~ 65,000 12
100,001—- 500,000 10 5 =10 5 10 ~ 20 5 laas than 2 2 Infiltration with
leng tranamis—
gion line/
welle 21 41,90} -~ 52,000 i0
50,001~ 100,000 8 less than 5 4 less than 10 4 31,002 - 41,000 9
20,001~ 50,000 6 Surface water
: withsut
Teservoir 7 22,001 -« 31,000 3
8,001~ 20,000 4 Surface water
’ with res=rvoir 3 15,000 - 22,000 7
4,001~ 8,000 . 2 ; 10,901 = 15,000 3
4,000 or less 1 : less than 1G,000 £

M3~2



Groug Total Points

I 70 and above
11 60 - 69
III 50 =~ 59
Iv 40 ~ 49
v 39 and below

In allotting points under sach oriterion, readily available
data are taken from the latest HCSO report (1970 or 1975 census).
These data ares total populationm in the oity or suniolpality;
total houscholdsy numbsr of urban houreholds} nuambor of commerw
oial establishments; number of industrial astablighmentn; num.or
of households with refrigerators; and numbsr of houssholds uning
flush water-saalsd toilets, Ths data on total inoome taxes paid
in the oity/munioipality in 1975 wsre obtained from the BIR offios.
Data on the prubable mources of sdditional water supply were
taken from the reoent preliminary Lydro~survey conduoted by LHUA
and the WD, '

The following is a procsdurs for agsigning points to a WD
on the basis of the 5 oriteria. '

Te 1975 Urban Income

Urban income is based on the total inoocme taxes
pald by individuals and business entities and the por=
centage of urban households withrespeot to total house-
holds in the city/munioipality. If the 1975 dmta are nmot
available, the porocentage of urban households is projeeted
to 1975 by applying an inorease of 0,1 te 0.4 percent
per year. In projeoting the peroentage of urban hounew
holds, growth characteristios and urban development
must bo oonwidered, The projectsd percentage is smul~
tiplied by 1975 total inoome. Table MN 3-1shows the
breakdown of the aannual inoome with points ranging
from 1 to 20,

2s 1975 Standard of Living
The standard of living is measured by the number
of households in the urban area with refrigerators and
those with flush water-sealed toilets,
The psroentage of urban households with refriger~

ators with respsot to total urban households is projeoted
to 1975, if the 1975 census is not available. An inorease

MM3-3
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of 1 to 4 poroent ror anum i3 applisd, depending upen
the veoani cconomio and sotiial developmant in ihe oity/
municipality. The sams reossdurs 4s applisd to the
parcaniagn of urlan households vefag flunh water-sesled
toilets.  Talleo M 0 T Lhe porcentwes of households
with refrigerators wnd thoue with [lush teoilets with ras-
pact in togal urben novianolds; with poinbs ranging from

4 to 1D.

i

1975 Pumiugsz Inde:

The buginens indsx iz maasurad by ihe parcontage
of aommarcial gutaniishoents with ranp2ot to total urban
Hounahiolds W95 (me indusiris) estad!ishment (data
from WISC ornsueg) is snewwd o be ggquivalent to 10 come
meroinl opzantiehmeaty Levoapt when the 1375 census is
availablo i,  An dncrsase of | to 20 03%sblishments per
yoar is apulisd, dopending on Lhe rocent bunineor notivie
devalopmens {n the city/muntcipality. The
16

D]
number of urben househalida in 197% iIs obtaingd by multie

pPlyinkg tha 1974 tata% honuuhn]gm (total nopulation +
averagu of 7 permonu/houselold) oy ihe 1975 perocentage
of urban housaholds ns dsrived in the mathodology for
1575 urban income. The YIT5 mwm of commercial sptabe
lighments divided by the numher c 1875 urban houssholds
is ths busminasa indsx of {he oity, municipzlity. Tahle
MM 3-1 shows the various levals ¢f business index, with
corresponding pointe rengirg fram 2 to 20

1980 Cost of Weiow

The cost of weier iz inferrsd From the probable
sourcs of additional watser gaph ;7 by 1980. The probable
Houros of additional watar wupp 7 18 waightsd accord-
ing to ite apvarsnt eognamic vi nility. A spring mouroce
that iz located within tha 1987 c2rvice arga end can flow
by gravity ic consicarved the me .t reonomical.  Surface
watyr requiving complets wsiar csatment vwith impounding
regervolr is “the monl expennive Infiltration gallories
with chort ov long irsnmnission linoe, wslls, or spring
Boures requiring booster pump, i78 tonsidarad o have
woights batween tha most and le:st sxpsnsive (mee Table
MM 3~1). ‘
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5¢ Served Populaitien in 1680

The sarvaed population in 1930 is projected by
gelineating the futuro servica areas of the WD and
projecting the popuiation of the city/munioipality
and of the service arsas. The 1980 servod pomilation
is determined as a portion of ths wervice arsa popula~
tion. In preojecting the population merved and the
future service areas, economic growth and urban develop-
mont, aveilability of water supply and oapability of
the water district ‘o provide wervise ruat bs considared,

Co Ixpeoted Water Demand Ry Clnas of HD

D.

The experience of the IKU3-~CDM staff, esprolally during
the First Ten Urban Arcas Projsot in the Fhili; pinea, has been
used to assign values of expected water demand to the 5 classes
of water districts. These sxpected weter demands are shown in
Ta.ble MM 3-2 .

Example of Water District Clapgifioation

This method of classifying a water distriot is illustrated,
with the Silay City Water District as an example, Avallable
data for Silay City are taken from the NCSO and BIR reports,
and from the preliminary hydro-survey by LHUA and the SI1~ND,
The following data were obtaineds
Total income taxas paid in tha ity - $20,049,139 (1974~1975)
Total population in the city - 103,493 (1975)
Total number of houssholds 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 oity - 1 (1970)
Total urban households with refrigerators - 266 (1970)

Total urban households using flush water-soaled toilets = 807 (1970)

Probable source of additional water supply - welis (1980)
Population in the servioce area - 21,280 (1980)

To determine the specifioc weights of the ahove data for sach

grouping oriterion, the mothodology developed is applied as follown:

MM3-5



TABLE MM 3-2

WATER DEMAND OF WATER DISTRICT GROUPINGS

Yoar
Classification 1980 1990 2000
Group I
Demegtic use, lped 140 155 175
Commsrcial/Industrial /Institutionsl
% of dsmestic 17 2l 25
Baquivalent, lped ~%Q _%% 25
Accounted~for-water, ipod 164 1 210
Unaccounted-for-water
% of production 40 28 20
Equivalent, 1pcd 109 13 52
Total production required, 1lped 273 261 262
Group II
Domestic use, lpcd ) 120 135 150
Commercial/Industrial/Institutional
% of domestic 15 17 20
Equivalent, lpecd 18 _g% _%g
Accounted-for-water, lpcd 138 15 180
Unaccounted-for-wateyr
% of vroduction 40 28 20
Egquivalent, lpcd 92 62 45
Total production required, lpcd 230 220 225
Group III
Domestic use, lpcd 105 120 135
Commercial/Industrial/Institutional
% of domestic 13 16 18
Equivalent, 1ped 14 19 24
Accounted~for<water, lpcd 119 139 159
Unaccounted-for-water )
% of production 40 28 20
Equivalent, lpcd A9 24 40
Total production required, lped 198 193 199
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TABLE MW 3-2 (Continued)

WATER DEMAND OF WATER DISTRICT GROUPINGS

Year
Classification 1980 1990 2000
Group IV

Domestic uase, 1lpcd 5 110 125
Comqercial/lndustrial/Institutiona&

% of domestic 12 14 16

Equivalent, lpecd 12 15 20
Accounted~for-water, lped 107 125 145
Unaqcounted~for~water

% of production 40 28 20

Equivalent, lpcd I .49 36
Total production required, lped 178 174 181

Group V

Domestic use, iped S0 100 110
Commercial/Induutrial/Institutional

% of domestic 10 13 15

Equivalent, lpcd 9 13 17
Accounted~for~water, lped 99 112 127
Unaccounted-for-watar

% of production 40 28 20

Equivalent, lpcd 66 T 44 32
Total production reyuirad, lped 165 157 159
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2,

3.

1875 Urban Incoms

I 1970, tre urhan heuseholds accounted ror
33¢8 percent of the total househslids in the city,
But due to recent dovilopmenis in the local economy
and subdivision houming projecis in the urban sector
of tha city, ithe aumber of urban nouseholds wag pro-
Jected to incrsaze to 35 percent in 1975, The product
of the fotal 1974~1975 income taxer and the 1975 per—
centage of urban houscholds represents the urbsn in-
coma tayea which amount to about F7.,017 million,
Table MM 3-1 gives this a waight of 16 points,

1575 Standard of Living
This is measursd bys
&. 1G75 urban houassholds using refrigeratorn

In 1670, 7.2 porcent of the urban houss-
holds had refrigerators., Due to sconomic and
housing devsiopments, the percentage was onti-~
mated to inorsase to about 12 percent in 1975,
Tabls MK 3~1 sives this o weight of 6 points.

bs 1975 urban households uging flueh water-sealed
toilet faoilities

In 1970, ‘tho households with toilet faoili-
ties reprosented 21,9 percent of urban housshclds,
Due 1o the recent houning developments in the
urban area, the households with toilet facili-
ties were projocted te be about 32 percent in 1975,
Table MM 3~1 givss thin a weight of 7 pointa,

1975~Busineﬂa Index

It is aseumed that one industrial establishment is
equivalent to 10 commercial establishments. Based on
the 1970 census, the number of commercial establishments
(equivalent industrial establishments included) was
46 (36 + 10)s These establishments were expected to
have increased to 96 (st 10 establishments per year)
in 1975. Total urban households increasad from 3,693
in 1970 to about 5,180 in 1975 (1975 population of
103,493 + average 7 persons/household), Hence, the
business index in 1975 was 1.9 percent (commercial astab—
lishments divided by the number of urban households in
1975). Table MM -l gives this a weight of 7 points,

MM3-8






TABLE MW 3~3

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

1 Standard of Li

Urban Urban 1380 Cast

1975 Houssholds Bouseholde 197 of Water 1980

Urban with Befri~ with Flush Businesas Sourss of Served

Incoxne geraiorg Tuilete Index Supply Fepilation Total
Ci micipalit {Points} _(Points)  _(Points)  (Pointe) (Points) ! cints) Foints Group
Bislig, Surigaoc del Sur 14 & T 11 14 7 59 3
Urdaneta, Pangasinan & 7 9 11 11 g 50 3
Calamba, Laguna 14 9 10 7 17 & A3 2
Gapan, Husva BEeija 6 8 ) 7 11 5 47 4
Silsy City 16 - & T 7 11 T 54 3
Cebtu City 20 10 10 "7 5 20 72 3
Davag City 1€ 9 Q9 16 11 10 72 1l
Bacolod City 20 9 9 K 11 13 74 1
Zambeanga City L 7 9 T 7 16 o z
Digos, Pavas dal Sur 12 5 9 7 11 5 50 3
Bacacay, filbay 1 5 2 11 20 5} pys 3
Bangued, Abra 1 & 8 7 20 A 48 4
Dalaguste, Cebu 1 5 g 4 11 5 34 5
Bayvay, lLerte 10 9 8 16 g & 58 3
Roxas City 0 9 8 16 7 8 58 3
Cotabats City 12 9 & 11 11 7 s8 3
Qlongaps City 18 9 10 20 11 1
Subic 4 5 6 16 11 5 7 4
San Fernardo (Pampangs) 14 6 7 20 11 7 65 2
‘Tariso 1z 8 8 16 11 8 63 2
Cabansxuan City 12 8 i 11 1 9 61 2
Lipa City 8 8 10 16 11 7 60 2
Laeans~Fagbilac-Tayabas 14 6 ) 7 17 12 64 2
Dret 10 5 4 4 0 10 53 3
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CANP DRESSER & MoKEE IiNTERMATIONAL

Methodology Memorandum Noe 4

To

¢ L. V. Gutiorres, Jre

From t+ E, Jacildo

Date

20 January 1977

Subject: Probability Analysis of Stream Flows by Gumbel

Ae

B.

Nead

In evaluating the surface water sources for water Bupplf
purposes, the analyst han to foous his interest on statistioal
frequenocy of axireme low flowse Sinsca the exaot gsequenoe of
gireamflow for futurs vsscs can not be pradicted, he alwo has
to considar the prcbable variations in flows in ordsr %o
develop a design on the basis of caloulated risks

In 1941, K. J. Gumbel derized a probability method by
whioh recurring flows can be computed for design requirements.
Undsr thiz method, the hydrologic data are enilyzoed as an
"sxtreme valus" distribution and the seis of hydrologic data
are plotted as siraight lines. Cumbel's method has besn found
advantageque to uses

i
Bssioc Data

The hydrologic data ars found in Surfacs Water Suppl
Bulletins published by the Wuter Resources Divieion of the
Bureau of Public Worke (BFW). Date are presented in the follow=
ing sequence:

1e Neme of river basin

2+ Name of atream

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

5« HRsoords available: montha and yoar

6+ Goge olavation

Ts Bviremee; magnitude and dater of marisum and minienm

Tlows
8¢ Remaris -
9« Revisiona

10s Presentation of daily diacharge for one year

Mi4~1
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It should be noted that Surface Water Supply Bulletins
after 1967 have not bheen publighed; they are om file a%t the BIW
Water Resources [ivieicn.,

Methedolozy

Belew ure the steps in Gumbel's probability analysis of
streamflowe.

Tublo HM{-1
1. Tabulate the monthly flows (mean, minimum ox
maxirum, whatover is desired),
2. Take note of any chenges in the yearly records as
gtated under "Remarks" or “Revigions" of the
Bulletin. Write them under remarks in Table MM4-1.

Table MM4-2

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

2. Rank the erranged flows undex "m".

3. Take the logarithm of Q.

4s Solve for the probability flow by the formula

Sy 100
n+l
where, m is the rank of a particular flow
n is the total munber of recorded flowge.
5. Solve for the return period by ths formula
ntl,
—s

Figure MM4-1

1. Plot log Q as ordinate agzinst probability as
abscissa. TFigure MMd-~l is Cumbel's special proba—
bility paper.

2. Draw a straight line Gnonth line) 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 pointe. Any
return period which falls cn the line is in month's
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 om the log Q soale
(ordinate). fThe antilogs are the recurring flowe in
cubic meters per day.

MM4~2



TABLE MM4—1

MEAN-DAY DISCHARGE FER KONTH

Bagin: Pampanga (San Vicente) Gage Elevation: 11,050 m
Station: Pefiaranda River Units: cumd x 1,000
Location: lat. 15°18%46"; long. 120°56930

Drainage Area: 575 sqkm

Hinimum-Day
Disc:harge/

Year Jan Fad Mar Apr Moy Jun Jul Aug Sep Oct Hov Dec Tear Bemarks

1965 - 2,283 753 351 372 1,313 - - - 3,239 5,136 4,353

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 12

1968 €6 7 120 540 96 - - - - - - 117

1969 141 32 336 689 664 30 3,203 2,394 2,248 1,175 1,735 2,190

1970 1,989 814 279 17 17 3,561 2,928 1,628 9,550 11,726 9,639 6,315

1971 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 T€T 415 18,347 15,977 6,306 216 4,701 2,896
1973 697 323 82 108 %5 686 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

143



MEANFLOW (PENARANDA RIVER, SAN VICENTE)

Q
m  oumrd x 103
9 17
2 17
3 32
4 66
5 77
6 82
7 95
8 96
9 108
10 117
i1 120
12 125
13 141
14 216
15 279
16 294
17 304
18 336
19 351
20 372
21 406
22 415
23 425
24 471
25 540
26 541
27 6214
28 642
29 664
30 686
3 689
32 697
33 732
34 753
35 167
36 814
37 823
38 857

TARLE MMA~2

GAPAN WATER DISTRICT

Log &

4,230
46230
40505
4820
#4886
40914
44978
44982

- 54033

54068
56079
5697
50149
5e334
5e446
5468
50478
5526
5e545
5570
56608
50618
50628
56673
5eT32
5738
54793
5808
50822
5836
54838
54843
50864
5877
54885
5911
5915
50933

HMlod,

Probability
n
(n+1 x 100)

WPl P ¥R PSR

(93
4285
278
3.70
4e63
5256
6048
T4
8433
9,26
10418
1111
12,04
12.96
13.89
14,82
1574
16667
1759
i8.52
19444
20637
21.30
22022
23.15
24.07
25.C0
25.93
26,85
27.78
28.70
29.63
30456
31.48
3241
33.33
3426
35418

Return Periocd
(Montha)
(251
0]

108,00
54400
36,00
2700
21460
18400
1543
13450
12,00
1080

9.82
00
8431
TeT4
Ta20
6475
6435
6400
5468
540
5¢14
4491
4.70
4.50
432
4515
4.00
3086 :
3.72 ;
3460
3.48
3.38
3.27
3.18
3.08
3400
2.92
2:.84



TAPLY MM4A-2 {continued)

KEANFLOW (PENARANDA RIVER, SAN VICENTE)
GAPAN WATER DISTRICT

Heturn Period

Probability (Honths)

Q By il
owd x 103 leg @ Gapx 1) G
873 5941 36.11 2,77

1,012 66005 3704 2470
1,175 6070 37496 2.63
14189 64075 33,889 2457
10313 56118 39.815 2.51
1,332 64124 40,741 2445
1,377 6+139 41,667 240
15405 64148 424592 2639
15413 6150 43.518 2,30
1,461 6o 165 A4 444 2425
14499 6.176 45370 2620
17595 60203 460296 2.16
1,628 6a242 47.222 2,12
1,785 64252 48.148 2.08
1,824 64261 49,074 2,04
1,989 6.299 50,000 2,00
2,124 64327 50926 1.96
2,190 64340 514852 1,93
2,1 64341 52.778 1.89
2,248 60352 534704 1.86
2,283 64358 540630 1483
24394 64379 554555 1.80
2,525 6402 564481 1.77
2,650 64423 570407 1474
2,680 6.428 584333 TeT1
2,896 60462 550259 1.69
24915 60465 60. 185 1,66
2,928 6+466 614111 1.64
3,123 6.494 62.037 1.61
3,203 64506 62.963 1.59
3,209 6.510 63.889 1¢56
3,497 64544 64.815 1054
34561 64552 654741 1452
3,781 6.518 664667 1450
4,021 64604 67.592 1.48
4,149 6e618 68.518 1446
4,215 6.625 69e444 1444
4,358 6.639 70.370 1042

MM4-~5



MEANPLOW (PEHARANDA RIVER, SAN VICENTE)

Q
m oumd x 103
T7 4,405
78 44415
79 4,567
80 44701
81 4,873
82 4,922
83 2,156
84 5,229
85 5,380
86 5425
87 5,707
88 5,896
89 5,992
90 64306
91 6,614
92 64915
93 8,941
94 9,550
95 9,683
96 9,801
9 10,014
98 10,761
99 11,161
100 11,726
101 12,567
102 13,693
103 14,582
104 15,007
105 15,977
106 16,317
107 18,347

TABLE MMd-2 (continued)

GAPAN WATER DISTRICY

1 oF Sz

6644
64645
64660
6.672
6,688
6. 697
6eT12
6718
64731
6+734
6.756
64770
6.778
6.820
60840
64951
6.982
6.986
64991
T.001
7.032
T.048
- T+069
7.099
Ta136
Te164
T«176
T+203
T.213
T+264

Probability

s m .
i?.t_ x 100)

MN4~G

714296
72,222
730948
740074
75.000
75926
764852
17778
784704
79+630
804556
810481
82.407
834333
84.259
854185
86,111
87.037
87.963
88.889
89.815
90.741
91,667
92.592
93.518
94.444
95,370
964296
97.222
98.148
99.074

Return Period
(Mantns)

)

1040
1438
1,37
1435
1433
1432
1.30
1.28
1.27
1.26
1224
1.23
1.21
1.20
1019
1217
1416
1415
1:14
1.12
1e11
1.10
1.09
1,08
1.07
1.06
1.05
1,04
1.03
1.02
1,01



RETURN PERICD (MONTHS) GUMBEL DISTRIBUTION
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AU IMORESSER & N R IRYTERSrnt SeTdigaL

Methodology Memorandum No. 5

To

..

La ¥s Cutierrez, Jr.
From ¢ J. 3. Avbuthnot/%. B, Conklin
Datea ¢ 16 May 1977

Subject: Quantity of Stovage Verous Nate of Supply

A. General

The Aomant for wabler in e watar sysiem is not uniform,
therefore, the system must ha degigned to supply water ail
varying rateaz of demnnd.

tne comuon methed of supriying waler at varying rates
is to previde = speecilic amount of scurcs pumping capacity
and supply the Zifferances bhotwesn demand and pumping cape-
city from a wabtur estorage Taeility.

The west scenemicsl amount  of pamping capacity and
storage voiame is selcceitad baged on cost miudies of altex-
native conbinationr ¢f facilities that would m2et a com—
minityts needs.  Some of the factore that chouid be considersd
in thesme cott atudies and some basic guidalines for selecting
properly sizod facili‘ies are presented in thim memorandum.

‘e

B. Discussion

e m—

The amount of wster a community needo at eny particular
instant is primarily dependent on the following factors:

l. The nupber of people within the community
PEor

2. The number of water-conswming facilities within the
average home (faucets, toilets, showers, automatic
washing appliancesn, wtca)

3. The habite of pecple (what timss poople eat, shower,
sleep, oto.)

HVC,



sy o f wator Sellcws 3 patiersn with

iy O

In general, <aily uouss
two peak usege pariods durluy the day and low usage late at
night. Figure M5~ ghows 8 Lypiogi variation measured in a
Baotion of iho Sebu Uity Aisdtvibuiion uysbtemse

The relationship of the peak usage on an average day can
be determined siatiniiconlly {or s given comwmnity. The gta-
tigtical pealk is an nwsrage of cach person's pesk vesge and
has two important preperties:
Te The atatistical peak is n funcrion of the pumber
of pocple in fae compunity. The fewer people, the
higher the pesk wmzy ke Lecsunae each person's peak usage
could more sawmily alfsot tha {total flow.

2¢ The statistical pauk should be recognized as & mathee
mrtical average, and on some days the penk usage could
be much higher cr lower than the siatistical psak,

The common enginsering practles for water systsms 1s 1o
gupply water from a sovrces at meximume~dsy rates sither by pwope
ing or graviiy. Haximm-dzy demsnd is the maximum quantity of
water used during an entirve dey in a aingle year. Water usage
can bs &t or noear mavimunday demand for a period of weeka
during summer months, Source capacity must equal maximim-day
demand bscause it would be impractical to store sufficient
water 1o supply maximur-dey demsnd rates for more than a few
days.

The difference in demand hetween the peak—hour dsmands aud
the supply (which is equsl io maximum-day demands) ocours during
& period of ghort duration where demand exceeds supply. Stored
water is used to meet thim short period of excess demand and is
called operational storage. It should bs noted ot this time that
there ars three categories of storage;

ts Operaticnal storage — uged to weet hourly fluoctuations
in demand.

2o, Mmergency storage - used to meet demands in case of
breakdowns in scurce faoilities; typically equal to
a full day's demand.

3s Pira atorage « used to weet the required volume of

water used to extinguish the worst fire expected in
the commnity.

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

Methodologyv

The engineer must determine the amount of storage and source
capacity to meei the demands in a specific community. A set of
curves that relate the peak hourly usage to the numb_y of people
in a community has been developed by CDM and others. Practioce
has shown that a volume of aboui 15 to 20 percent of the maximum—
day usage is required as operational storage if source facilities
can supply maximum-day demands. Combining the '"peaking curves" with
the operational storage requiremont, a second sei of curves relating
the quantity of storage 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 disocussed is
to supply peak-hour demands from storage facilities. In many cases,
the cost of storage facilities is 8o high that it may be more eoo—
nomical to provide additional source capacity and reduce the quan=-
tity of storage. This is espacially true where storage is provided
in elevated siructures that are very costly, 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 comparisons of alter—
native supply and storage combinations.

1/AE’:CE Manual of Practice No. 37.

MH5=3






TARMIE DRESSDER & Meil 5 SR TS EmmaTIOMAL

Methodology Memorandum No. 6

To

From

t L. V. Gutierrez, Jr.

J. Arbuthnot; B, Conklin

Date ¢ 22 March 1977

Subjeot: Economical Sizing of Pumped Waterlines

A.

B,

General

This memorandum develops an expression for the most eco-
nomic sige of a pipeline for pumped water systems based on two
cost factors: cost of pipe~in-place &nd cost of pumping
(energy). The larger the pipe the greater the cost of oon-
struotion. Also, the larger the pipe the lesser the cost of
energy required to pump water through the pipe. The most eco=
nomic pipe sizes would be where the inoremental cost of pumpiiig
is equal to the incremental cost of pipe constructione

In most situations, the above cost faotors are the most
important factors in determining the economiocal size of trans—
mission mains. Even when these are not the only important
factors, it is still advantageous to know what is the most
aoconomic size of pipe with regard to these two factors.

General Relationship

The total annual cost of a pipe line is équal to the sum of
its construotion cost (exprcssed on an amortized annual basil)
vrlus its annual pumping oost.,

CtnC -i-Cl/
c P

To determine the most tconomic pipe diamater botk the fao=
tors on the right hand side of the equation were expressed in
tarms of the diameter of ths pipa. The equation was then
differentiated with respect to the diametsr, and solved for
the digmeter fcr whioh the resulting expression was equal to
2erc.=

l/Total Annual Cost = Annual Copstruction Costi + Annual

Pumping Cost.

g/d(ct) a(cc) d(Cp)‘ w 0, where X = pipe diameter
] + .
dx dx dx

MH6=1

HuC.



D.

Amusl Cenmmiruction Cost

DY

Th# construction cost of the pipe was taken from Table -4
of Appendix C, Bamis of Cost Botimates, in Volums IT of the final
repovie domln wers acjussed by adding o ovalus feo necesaary
valvea and by sgcalating theass by 10 parcant per year for 2 years
to obtain July 1978 sonstruction costu, These costs were then
ineroanzc by 19 vorcent for sontingencisz and then hy 16 percent
for snginesring, The following equation was derived and rapregents
the adjusted cenoiruction coets in Tabla G-4 in termo of the dia~
metor,

o
¢ 2845 (Dia.)1°29L e e e Eguation 1

C ie the installad cost of Pipe in pesos per meter, and Dia, the
diametor of the pipe in wetors,

The amovtized annnal cosi of construction is the cost of con-
struction multiplicd by 4ho oapitai rocovery factor.(as influenced
by the aconomic !ife of the nire and diascount factor). The gena~
ral equalion is;

Annual Cost of Construciion = CRF x 2845(Dia.)1'292
- =~ = - Equation 2
where CRF ig the oapital recovery factor; for n = 59 years, dis-
count rats = 127, CRF is equal to 0.12042.

Anhual Pumping Cost

The anmrual cost of pumping energy may bs exprarsed in terms
of the amount of'water pumped; the energy required ‘o overcome
the frictional loss in the pipe, the price of eleot ical anergy
and thy effigiency of the pumping machinery. The g¢ieral equation
nay be written ase: ' -
. ! ’
Annual (-gt of Pumping Evergy =

AN

Mass[Ybar xXgxHf x P
efficiency x :.6 x 10

~ = = = Equation 3

whers mass/Year is the amount of water punped in kilograms; g, the
gravitational constant: Hf';, the energy lost by friction of flow

in the pips expressed in meters; P/lowh, the cost o7 energy in pesos
por kilowatt hour; and 3.6 x 10 6, the number of newton-meters per
kilowatt hour,

The friction losa of energy in tho pipe may be expresged in

terms of the diameter utilizing the Hazen-Williame (H&W) oquation,
w1852
Hf = L’x LD 1,852 4.87 "=~ Equation 4
361,27 ¢°° nre

where L ia the length of pipe in meters; MLD, the flow of water .n
mnillion iters per dey; C, the Fazen & Williams roughneas coeff; .
elent; and Dia, the diameter of the pipe in meters,

MG~-2
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TAHLYE MH 61

SRPFLE MRURY POE BUREESALT FLUW PLTTOagy

Flow Faitorn Ho, i Flow Pattern No. 2
Parosnt of Lrerage Ynergy fyrcont of Kverage Tnarg
Hour oy Lawand Yeristion Yay Dayapd Yeriation
1 32 50139 48 0,123
2 36 o081 48 0a123
3 39 D063 48 Ce 123
4 33 0342 100 1,000
5 46 0,102 100 1000
6 35 G864 100 1,000
7 193 §:522 120 1.687
8 206 To855 120 10682
9 198 14015 120 1,582
10 156 30554 §20 1.682
11 169 4466 120 1,662
12 129 22007 120 1,682
i3 123 1.80% 120 1.682
14 95 0,864 120 12652
15 a9 0.572 120 1,682
16 96 0,890 120 : 1.682
17, .+ 107 , 1e212 120 la 662
18 133 - 2255 120 1.682
19 130 o 2«113 120 1.682
20 87 0,672 100 500
21 64 0,280 100 12000
23 42 0.084 48 0.123
24 36 | 0.963 48 0123
44,038 284481
mvey He2B . rs ey 55481 o 119

166






used for this study. Figure M &3 presents an adjusted graph of
diurnal flow using the shapa of the Cebu ourve but a maximunm

peak of 1«75« The EVR for this ourve is equel to 0.32 (see Table
MM 6-2) apd when raised to the 0,1623 power, equals 0483

In praciice the EVP used for distribution systems in thias
study is only significant when the pipeline sige is greater than
300 ma (significant means that EVF changes the recommended pipe
size by & large incremental size).

Ko Eaanple

Problem: Select an economical distribution pipe size to ocon-
vey a peak-hour flow of 20 MLD., The cecst of power is 49 centavos
per kilowatt hour, the pump effiociency is 81 percent,and tha
motor efficiency ia equal to 90 percent,

Solutioni

Pesos/kwh _ ___ .49
Bff «81 x .90

= o672, 82y #4575

From Figure MM 6~1 using the flow of 20 MLP and Pesos/kwh/
Eff = ,675 select & pipe size of 500 mm.

For @ flow variation in a diatribution main, the EVF le equal
to 0.32 and the EVF raised to the 0,1623 powec is equal to 0.83.
The most economical pipe size for the actual flow variation is
equal to 0.83 x 500 m or 415 mmj so choose 400 mm pipe size.

IM6-~T



TABLE WY Ge2

_MBVR" FOR DISTRIBUTION SYSTEM

FPercont of Averase Parocant ;:E/De sign Energy
Eoue Day Domend e Elo Variation

1 35 20 0,010
3 40 23 02015
3 39 22 0,013
4 37 21 0,012
5 73 42 0,084
6 134 11 0475
7 164 94 0.838
8 175 100 1,000
9 174 9% 06972
10 163 93 0.813
11 162 83 0813
12 134 ' 0475
13 118 67 06317
14 94 54 0,172
1 94 54 0,172
16 94 54 0.172
17 105 60 0.233
18 129 14 0.424
12 123 70 0.362
20 96 55 0,182
2 72 41 0.079
2 58 33 0,042
73 47 27 0,024
24 40 23 0,013
TaT16

e e gll8 o w32 w® 1623 L o,8

D T e

%ﬂing 175 psroent of averrsge duy a8 base flow for pipe design,
< Equalys Pervent Dosign Flow raised to the 2.852 power,
* Ensrgy variation at oconstant flow

MM6-8
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