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PREFACE -

In resPdnse to the request of thé Government of thé Republic-of
the Philippines, the Japanese Government decided to cooperate in
formulating a master élan'and making a feésibility study on the Local
Water Supply PrSject and entrusted the wak to the Japan International

Cooperation Agency {JICA}.

The JICA sent to the Philippines a survey team from 28 June 1981
to 27 December 1981, The team‘exehénged views with the officials
concerned of -the Government of the Philippines and conducted field
SQrveyé in the Ilocos Norie Province (Laoag‘city, Bacarra Municipality,
Pasquin Municipality, Vintar Municipality and Paoay Municipality}, the
Albay Province (Legaspi City and Déraqa Municipality) and the Bohol
Province {Tagbilaran City). After the team retﬁrned Eo Japan, further

studies were made and the present report has been prepared.

I hope that this report will serve for the development of the
Project and contribute to the promotion of friendly relations between

our two countries.

I wish to express my deep appreciation to the officials concerned
of the Government of the Repﬁblic of the Philippines for their close

cooperation extended to the team.

June, 1982

Gl Ao

Keisuke Arxita
President

Japan International

Cooperation Agency
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WiC
BPHS
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BCGS
NIA
PAGASA

NWRC
DPWTC
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km

cm®, sq cm
m<, sq m
km?Z, sq km
m3, cu m
cn/sec
m/sec
m3/sec

m3/min, cu
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the Governmént of the Republic of the Philippines

the Japan Inteérnational Cooperation Agency
the Local Waterx Utilities Administration

- the Government of Japan

Watexr District

willingness—to—connect

the Bohol Provincial Watéxrworks System
the Albay Provincial Waterworks System
the Ilocos Norte Metropolitan Waterworks
National Economic Dévelopment Authority
National Census and Statistics Office
Bureau of Coast and Geodetic Survey
National Irrigation Administration
Philippine Atmospheric, Geophysical and
Astronomical Services AdmihiStration

Naticnal Water Resources Council

Department of Public Works, Transportation and

Communications

Ministry of Public Works
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meters per second
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wd/h, cu m/h
mjfday, cu m/day
1/sec
S 1/min
'lkc/d |
kg/em?, kg/sq cm
ha:
%
°c
mg/ L
PTG
pH
ppm
mn/year

rpm

kwh
1N

kW

PVC
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CcIip
DIP
G5P
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cubic metex per hour
cubic meters per day
litexs pei second
liters perx minute
liters per capita per day
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percents

degrees centigrade
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SUMMARY

I. General
1.1 Physical and Socioeconomic Conditions

The Project Area includes one city, Laoag, and four municipalities,
_Pasuquin, Bacarra, Vintar and Pabay. Poblacions of these municipalities
are widely scattered generally in the alluvial plains formed by rivers.
The area is dotted with low hills and bounded with the sea on the west
and high mountains on the north and east. The plains extend beyond the

southern boundary of the area. Main features of the Area are as follows.

{1) Location: North-western tip of Luzon Island in the
Fhilippines
{2) Topography: Consisting of alluvium, hills 30 to 60 m

high, mountains, and dunes

(3) Climate: Rainfall = 2,100 mm/year
{May to Gctober in wet season)

(4) Population: 151,210 in 1980, with 1.23% of annual
growth rate :

(5} Socioc-Economic _
conditions: Identified as an agricultural area
Dialect: Ilocano {99%)
Road Condition: Better than other pro-
vinces )
Public Water Supply: Existing, however
: supply conditions
poor
Sewerage System: Not existing
Electricity: 71% in eleéctrification
Transportation: Accessible to various
points in the island by
roads

5-1
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1.2 Existing Water Supply

Most ocutstanding is overall deterioration. of the existing facili-
ties due to long-term use for the past fifty years, resulting in leaks
and low water pressure, Although some facilities have been added to
strengthen the supply capacity, the present supﬁly conditions are far
from satisfactory. There are some wells and an infiltration gallery
constructed recently, but they have not been put in use yet, because
punps and power supply facilities are not installed. Meters are very
1nsuff1c;ent and so no accurate rvecords of production and consumption
are ava1lab1e. Major features of the existing water supply are summed

up as below.

{1) System: Started in 1930's with springs.
Currently owned and operated by the
Ilocos Notre Metropolitan Waterworks.

(2) Water Source: Springs, riverbed water and groundwateyr

(3) bistribution System: storage facilities and distribution
networks: Transmission pipelines (24,500 n
in length and 300-200 mm in diametex} and
distribution pipelines (32,700 m in length
and 250-75 mm in diameter)

{4) Present Water Use: Maximum amount of supply = 5,180 cu m/day
Served Population = 25,000
Service Connections = Total 3,166

(5) Watex Rate: peso 20.0 per month for domestic use in
Lacag and Peso 15.0 per month in Bacarra
and Pasuquin (Minimum change for the
first 10 cu m)

5-2
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I1. Master Plan

For master planning the water supply system, a period from the
present up to the year 2010 was taken for the design period. Served
population was assumed to gradually rlse from the present 25, OOD (17%
of total populatxon) to 127,600 (62%) at the end of the design period.

Based on the served population, future water demand was projécted.’

ali potentlal water sources to meet the projected water demand
were investigated in the project area, including springs, groundwater
and riverbed water. As for the use of water sources, all water sources
were arranged in the design. so that the distance between the source .

and the served areca is as close as p0551b1e.

The whole design period was divided into Phases I, II and TIT,
Phase I intends to utilize'fully the existing'water sources, with some
improvement and addltlon of facilities to allev1ate the chronlc water
shortage within a rather short perlod up to the year 198?. Phase i)
intends to expand the water supply system in the middle term future up
to the year 1991, for_Which plan.more reliable design féctors, to he
gained by the Phase I project, will be used. Thé remaining period of

the design period is termed Phase ITI.

Major figures and items of work are tabulated below.

5-3
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Ilccos
(1)
(2)

{3}

(4)
{5)
(6)

{7

(8)

Target Year:

‘Sexrvice Area:

Population
Projection:

Served Population:

Water Demand:

Water Sources:

Facilities to be
Constructed:

Project Cost:

pPhase 1

= 1987
Phase II = 1993
pPhase 111 = 2010
Present 1  1;?80 ha
1987 't 2,701 ha
1993 : 4,906 ha
2010 : 10,531 ha
Present :. 151,210
1987 : 166,410
1993 : 178,090

2010 : 204,870
Present : 25;060 (1L7%)
1987 44,130 (27%)
1993 : 72,980 (41%)
2010 : 127,660 (62%)
Present : 6,060 cu m/day
1987 : 10,230 cu m/day
1993 : 14,980 cu m/day
2010 : 27,530 ¢cu m/day
See page 5.
See page 6.

Phase I Phase Il  Phase III
Foreign $2.95 M $4.23 M $7.90 M
Local §3.03 M. $2.55 M $4.62 M
Total = $4.98 M $6.78 M $12,52 M

(Costs as of July 198l: - Not including
price escalation)

5-4
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Facilities to be Constructed

Phase I

Phase IIX

Phase IIX

A, Dilumot Spring

a) Transmission Pipe
b) Break Pressure

Chambey =~

¢} Ground Resexvoir

B. Bacarra 1/G

a) Intake Pump Station
b) ' Transmission Pipe
'¢) ‘Elevated Reservoir
"d) Roofing of Ligao

. :Reservoir

& West Riverside 1/G

Intake Pump
Transmission Pipe
Ground Reservoir
bistribution Purp
Station

Elevatéed Reservoir

a)
b)
c)
d)

e)

D. Vintar T/G

A. San Mateo I1/G

" Infiltratién Gallery
Intake Pump Station
Transmission Pipe
Ground Reservoir
Distribution Pump

" a)
b)
c)
d)
e)

B. Bacarra I/G IX

Infiltration Gallery
Intake Pump Station
Transmission Pipe
Ground Réservoir

. a)
b)
<)
d)

C. Vintar 1/G
Grouwnd Reservoir

D. Bacaria 1/G
Intake Pump Station

E. Nangalisan /G
a)

b)
<)

Infiltration Gallery
Intake Pump Station:
Transmission Pipe

A. Bacarra I/G I

Infiltration Gallery
Intake Pump
Transmission Pipe
Ground Regervoir

a)
h}
¢}
d}

B. Vvintar 1/G

a) Infiltration Gallery
b} Intake Pump

¢} Transmission Pipe

d} Ground Reservoir

C. San Mateo I/G

Infiltration Gallery
Intake Pump
Transmission Pipe
Ground Reservoir
Distribution Pump

a)
b)
c)
d}
e)

D. Nangalisan 1/G

a) Imfiltration Gallery

Tlocos

a) Intake Pump d; Blevazeg Reser?01r
b) Ground Reservoir e} Ground Reservoir b) Intake Pump
. - . < ¢} Transmission Pipe
E. Laoag Deep Wells F. Distribution Pipe d) Ground Reservoir
: G. valve e) Ground Reseivoir
a) -pump Station T f) Distribution Pump
b) ‘Transmission Pipe . ' i
) ansmis: Lp H. Fire Hydrant g) Elevated Reservoir
¢} Ground Reservoir
d) Distributicn Pum . 2 i i i ipe.
) ,% ?1b P I. Bulk Meter E. bistribution Pipe
Station .
e) Elevated Reservoir . IR Y ;
) T J. Chlorinatoér ? Ya}vg
F. Nangalisan E/G L . Pire H
g / K. Service Meter G. Pire Hydrant
a} Infiltration Gallery |_ S . H. Bulk Meter
b) ‘ Intake Pump Station L. Stored Material _
¢} Transmission Pipe ) . I. Service Meter
4} Ground Reservoir M. gd?ig§strat1ve ,
. . g . Hui _1ng J. Stored Material
G. bistribution Pipe
H. valve o N.  Operational Center )
I. Fire Hydrant _ K. Vehicle
Js Bulk Meter 0. Vehicle
K. Chlorinator
L. Service Meter .
M, Stored Material
N. vehicle
S+6







uwﬂtz.ﬁai B S e AR

CEEP WELLS
f r

S

- Phase 1 : 2.15&:314
< Fhase ¥ 3 2,040a7/d
- Phase III : 2,00&:3/4:!

1A
LAORG

Elevated {100a 3’

#200mm x 3,000e

L 18]

TRANSMISSION PIPE

= Phase I

,020m

("h
3/&
ELEVATED RESERVOIR

+ 500m
S500m
-2

Pg200um x 1
#200nm x 1

- Phase II
- FPhasa I[II :

]/d

Ysa

]/d
130m

~ Phage IIX : 2,200m

TRANSHISSION PIPE

: 2200w x 1,000m

3 800a

Phase III

TRANSMISSIOH PIPE

500m

- fhase I
~ Phasa IX 3 I,

/a
- Phase I : PL50mm x 2,00

TRANSMISSION PIPE

190w’ 74
.5702°

2
s 5
~ Phase I :

-~ Phase IIL
— Phase [XX

pRI
s
e

%

im® x 3

BREAK PRESSUNE CHAMBERS
15m

~ Phase 1 :

TPAMSMISSION PIFPE

DILUMOT SPRING
- l,BZO‘mde

h r_....et.

¢

2700 g e

" 2 .vm_.{...
. L% IW..- )

g PRI S e S

B




L8

- Phase [ : #200ma x $,100m
- Phase IIT : ¢200om x 5,100m

TEANSMISSION PIPE

Ground I490m3)
Elevated (I.Ol'hj)

RESERVOIR

~ Phase IIf

000m

&
.nnma
m o W
»
S
P o, v X o gmm
.\b\\.“ - " SR
\ﬂ d.u.m v 3.
o 'y o~
oﬁ\ LY. B Bm m..l
SUANEF RIS T
gl R I g3 e
EEEE: mu mmm
. © ' [
543 _
m%mm mm
[ T |
- = Lot . mm
N -, " V-
e & N -
&3 P u "
oo, " a
- -
- -
BHEREIN
s e oL NEmE
[ =~ R Y ..l a%o m
E m -t = R !
¢ S o o Ml: al -G.
m‘mu %II - u_& -~ 9
¥ & & g e 4 B VY w
«£ 5 44 MII...D -
w4 & i g
. £ & e |87
g A B INEEIHE
AT RN R R
bt B v
LE L

TN, |
__ . mw,,% s
Rl

INEE

. w

Wl 3F

c 2 mm..\. mm

3N3/] HMLA vow

. mwmm R

: ~ a ay - - g

2-.2!.. 3)3 me.,\_.\\mm
A e ook SR amwm% _
& ;e A e
SNIEEE Tile| 1% ’ m.
- by ® 2w
m_})mm.lm_._. - o=
mim:._uf. _ﬁwm m o @ 1S
23227 A EgR(71, ,h,,
H..::IWII\W\IV.) o ﬂm... .
a5 P g - . :
8533 PP, Go | E £
w M M Mv fﬁ.-ov-. k/ ﬂ o - m iy ~ m._
mmm%m.oo\ «l .%m _ .._

I CmaPn 25 L

W

ELEVATED RESERVOIR
- Phase [ 1 230m

2
7 _
v g8
3 5=
l.s. LI |
B P
£ p
b mm
: EE
L Y
‘M‘,.. - ,Ilu
7 g . 2 o
3 / 0" %3
.n_ J..I% %ua
& @ 2 & &
g 28 IE
.t_. D...Il\l L I |
- g a7
LT Lo
v ® Wm -
[ . - -
' m.k\.\ﬂ.}ffﬂu\uv ,mml._? >
R Y 1B
s o o
L muu}.nm
N .
. a d . ) ot
28 . e gy MEhE g BERRRES




C TGRS
l.. o

~

v 2 %‘-‘f.—f ‘3-:4‘;.]

e Ve

”t.t.
sy
s

-’
, 6

o eihe T YT e Sy
o o5 --w.N ¥ P, : A .
el p Y : y aod n.\.u..,\w 3

»
Y - o0

.\..\\.\w\v‘.fﬁ

J/d
Ya

4500
934

SAX MAIEO I/G
« Phase II z 1
- Phase IE[ ; &

~ Phase III : $3300my x 4,500n

TRANSMISSICH PIPE

L ]
’
- Phase LI : P200m x 4,500m

- Fhase I

1,560

- Phase IIL

d
/a

SE4aly,
5,126a7

] 112m3fd
: 1,

[ ancarisan 176
- Phase ¢

- Phase II

=~ Phase IiI

T =

i L)
-

~-
-

g

rd

TRANSMISSIOH PIFE

z P150um x 1,000m

- Phase II

VATED RESERVOIR

g

3
ERMITA 1/G
- ssou’/g

- 380u

ssn senrrbl sukd

S IR A o
5~

- Phase 1 : 2200w x 7,400,

- Phase 111

¢ Ground (490m7)

RESERVOIR
Phase 111

F

l '
ﬂ_,....f._z_.\f...
Aw_.....\v.....\ o
R TN /

l_ .HJP‘I:.
RN AR
PR -t .IIL.\{V-\J L

s

$300mm x 7,400m

Elevated [100um°

IS Tyt

T

TRANSMISSTICN PIPE

@F200ma x 5,100m
- Phase III : §200ma x S,lOOmV

Preoosed Water Source

.} Existing Water Source

- Phase I

TRANSHISSION PIPZ

- fhase [ ; g200m x 8,000m

- Phage IIT : P300we x 8,000m

. Existing

Facilicy

line

Progosed Pigeline

1pe=

sed Facility
titing pi

Brogo:
Exi

o' My F\--

S hn..
s o ‘_k\.ob,

.‘xf

1

/W

AL REN

e






1locos

IL¥. Feasibility Study

Feasibility study was carried out for two éases§ Case 1 study
was made on the initial project, namely, Phase I, as is'generaliy made
in the feasibility study of a project, and Case 2 study was made on the
conbined pro;ect of phases I and XI, as thlS is deemed more benef1c1a1

for the development of the municipalities concerned.

The Iesultsrbf both Case studiés indicate that the two cases are
feasible. The only difference is that the Case 2 project is to given

a government subsidy of 25% of the total investment cost.

(1} Implementation
Schedule: - Phase I : 1982 - 1987
Fhase I + IT : 1982 - 1988

{(2) Project Costs: Phase I - Phase I + II

Foreign $4.82 M $10.40 M
Local $3.43 M $6.22 M
Total $8.25 M $16.62 M

{Costs including price escalation
according to implementation schedule)

{(3) Financial -
Feasibility: Phase I =  : Feasible
Phase I + II : Feasible with government
subsidy of 25% of total
investment cost-

S-8 .
Ilocos
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Construction Schedule for Phase X

{ Target Year: 1987 )

Yeay

Work Ttem

‘83

‘g4

85

‘86

'87

‘88

89

(Appraisal & Loan Procedure)

Engineering Services

Procurement
-~ Transmission &
Distribution Pipes,
Pumps, Water Meters, etc

givil Work

- Dilumot Spring System
—~ Bacarra I/G SYstem

- West Riverside L/G
System

- viﬁtar I/G Systenm
~-Laoag,bee§ Well System
- Nangaliéan I/G System
—_Transmiésion &

Distribution Pipes,
Pumps, Water Meters, etc

1}

Note: DD = Detailed Design
SV = Supervision of Construct

Manufacturing & Shipping
Construction/Installatio

O x A
It

ion

n

§-9°

" Ilocos

Tendering Procedure {(Advertisement/Tendering/Evaluation/Award)




Project Cost for Phase I { Target Years 1987 )

Note: = Unit = One Thousand Pesos =
- Prices as of 1lst July 1981

'000 Pesos

Ilocos

Peso 7.80

- Foreign Exchange Rate: US § 1.00 =
Cost
Work Items foial Foreiqn Lgcal
' Cost cCurrency Currency
i Comiponent | Component
A. Dilumot Spring System 2,258 1,069 1,189
B. Bacarra I/G System 2,520 1,159 1,361
C. West Riverside L[/G System 2,388 1,064 1,324
D. Viatar I/G System 502 252 250
E. Laoag Deep Wells System 5,389 2,882 2,507
F. HNangalisan 1/G System 8,950 S,737 3,213
G. Distribution Pipe 4,693 3,145 1,548
H. Valve 38e 282 104
L. Fire Hydrant 858 566 292
J. Bulk Meter 185 148 37
K. Chlerinator 120 -108 12
L. Service Meter 2,080 1,602 478
M. Stored Material 305 238 67
N. Vehicle 140 70 70
" Sub Total
° 30,774 18,322 12,452
Detailed Design Cost { 10.5% } 3,231 1,939 1,292
Supervision Cost ( 3.5 % )} 1,077 646 431
Land Cost . 200 - 200 |
Total 35,282 20,907 14,375
Physical Contingency { 10°% ) 3,529 2,091 i,438
Total 38,811 22,998 15,813
Price Contingency 25,541 14,663_ 10,938
Grand Total ( Project Cost ) ‘64,352 37,601 26,751
{Equivalent (Equivalent | {Equivalent
to : to to
Lﬁ US$8.25 M) Us$d.82 M) US5$3.43 M}

S-10
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Water ‘Rate Schedule
(Phase 1)

DOMESTIC AND GOVERHMENTAL SERVICE CONNECTIONS, 1/2"

Note:

- Jrirst 10 3| cCharge for Each added n® 2/ Chaxge 3/
Year” 1/ — - — . _ * . pex . .
- = | 11-20 . 21-45 over 45 Revenue Unit
1981 4 55 00 6.96 1.12 1.3 ) o.80
1982 20.00 0.96 1.12 i.36 0.80
1983 30.007 - - 1.44 1;68 .2.04 | 1.20
1984 47.50 2,28 2.66 3.23 1.90
1985 52.50 2.52 2.74 3.57 2,10
1986 60.00 2.88 3.36 4.08 2.40
1987 62.50 3.0 3.50 435 | 2.50
| 3988 70.00 3.36 3.92 4.76 2.80
1989 77.50 3,72 | 4.34 5.27 . 3.10
1990 '86.25 . 4.14 4.83 5.87 3.45
1991 95.00 4.56 5,32 6.46 3.80
1992 104.50. 5.02 5.85 7.11 4ﬁ18
1993 11500 5.52 6.44 7.82 4.50
1/ To obtain charge per m3 for the first 10 m3 classified by

connection size, multiply R,U. charge shown in
3/ above by the following connection size factors.

Domestic : 1.0 for 3/8"

i
Commerical: 5.0 for 1/2"; 8.0 for 3/4%; 16.0 for 1"; 40.0 for
1 1/2“

2/ To obtain charge for each added m3, multiply R.U. charges
skown in 3/ by the following block factors.

Domestic ~: 1.2 for 13-20 m3; 1.4 for 21-45 w3; 1.7 for over
" 4% m3

Commercial: 2.4 for 21-45 m3; 2.8 for 45-100 m3; 2.4 for over

100 m3

S-11
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Construction Schedule for Phase ¥ + II

{ Targeéet Year: 1993 )

Year

WO:rk Ltem g2 g3 184 ‘g5 ' '86 a7 88"

189

{Appraisal & Loan Procedure)

Engineering Services

Procurement

- Pransmission &
distribution pipes,
pumps, water meteérs, etc.

Civil Work

- Dilumct Spring System

- Bacarra I/G 11 System

- San Mateo I/G System
—'Laoaq Peep Wells System
- MNangalisan I/G System

- Transmission and
distribution pipes,
pumps, water meters, etc.

it

Note: OD Detailed Dasign
8V = Supervision of Construction

T .= Tendering Proceduré (AdVertisementhenderinq/Evaluation/Awardl
M = Manufacturing & Shipping
C =

Construction/Installation

§5-12
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Project Cost for Phase I + II

{ Target Year: 1993 }

Note: - Unit = One Thousand Pesos =

'000 Pesos

-~ Prices as of 1st July 1981
- Foreign Exchange Rate: US § 1.00 = Peso 7.80

Cost
Work Items o ?breign Local
Total A
- Currency Currency
Cost . o

| Component | Component
A. Dilumot Spring System 826 207 619
B. West Riverside I/G Systen 243 219 24
C. Vintar I/G System 194 175 19
D. Bacarra I/G II System 2,844 1,290 1,554
'E. San Mateo I/G Systen 3,422 2,125 1,297
F. Laocag Deep Wells System 5,949 3,088 2,861
‘G.  Mangalisan I/G System 10,154 6,080 4,074
H. Distribution Pipe 24,844 16,645 8,199
I. Valve 1,666 1,215 451
J. Fire Hydrant 2,801 1,849 952
K. Bulk Meter 173 138 15
.. Chlorinator 130 117 13
M. Service Meter 1,71 5,984 1,787
N. vVehicle 210 105 105
" Sub Total 61,227 39,237 21,990
Detailed Design Cost { 10.5% ) 6,429 3,857 2,572
Supervision Cost ( 3.5 %) 2,143 1,286 857
| _Land Cost 200 - 200
Total 69,999 44,380 25,619
Physical Contingency { 10°% ) 7,000 4,438 2,562
Total 76,999 48,818 28,181
Price Contingency 52,610 32,251 20,359
Grand Total ({ Project Cost ) 129,609 81,069 48,540

{Equivalent [{Equivalent [{Equivalent

to-- - to - - | te E
US$16.62 M) [ US$10.40 M)| USS6.,22 M)

5-13
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RECOMMENDATIONS

1. Implementation of the Project

The water supbly.Maéter Plan pfoposed a long térﬁ dévélopﬁeﬁt prd—
gram up to the year of 2010, and recommended its implementation by stéges,
namely, Phase I up to iéﬁ?; Phase IX dp tb 1993, and Phase III up to the
final target year 2010.

In accordance with the above reCOmmpndation, the presént feasibility
study was made with regard to two cases, i.e., Case 1 for Phase I projeck,
of which the major intention is to maximize use of the existing facili-
ties, together with urgent improvements and reinforcement works, and
Case 2 for a combined project to Phase I and II, which includes, in addi-
tion td the Phase I works, GEVelopment of a new water source/s and pipe-

line exténsion works.

The results of the study of the two cases indicate that both cases
are téchnically and financially feasible, meeting satisfactorily the basic
requireménts concerning loan ceiling, water rate and consumexrs' paying
abilify. Case 2, however, ié based on the given conditions that a
national subsidy.equivalent to 25% of the total project cost will be

provided to the project.

As regatds ihpleménting the watex supply development project, it is
desirable to consider the Case 2 project, becéuée it can meet the water
requirement over a medium term fufure, contributing to the unimpeded social
development of the community concerned. Decision of the impiémentation
must be made solely depending on the national policy. If case 1 should
he selecﬁed for impiementétion, the Phase II project should, needless

to say, follow immediately the Phase I project.
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2. Technical Recommendations
1} Periodic Review of Hastex Plan

In prepering end drawing out the.present water supply master plan
and feas1b111ty study some assumptions were 1nev1tably maﬂe owrng to-

_ 1nsuff1c1ency of necessary data, and furthermore, the pro3ected devel-
opment of the area, together with water consumption, may p0531b1y drffer
from the actual future development. Therefore, review and rev151on of
the present report is recommended from time to time as requlred, at

-least once every five years after the commencement of the operation of

Phase 1 or hefore 1mplementatlon of the. subsequent phases.

2) Measures to be Immediately Taken

Reduction of leakage and wastage is the most effective measure to
substantially increase water supply. As water shortage in the served
area 15 presently very acute, it is recommended, that the newly formed

. water drstrlct should concentrate its effort on reduction of leakage
and wastage even before the proposed pro]ect is started. Water thus
saved can‘alleviate the.suffering of the cqstomers from water shortage,
and may in addition be supplied to new customers. Besidee, the financial

position of the water district will accordingly be impfdved.

At present, leakage and wastage from the plunblng systems account
for more than half that of the whole water supply system. Therefore, to
'max1m1ze the results of the leakage abatement activities, all existing
SeerCe systems should be 1nspected, and all leaks thereof be reparred.
Further, to dlscourage wasteful use of water,_all the connectlons
should be metered . If requlred, fund necessary for metering should
be borrowed on a short term bas;s, though the cost for meler procurement

and installation is provided in the present project cost.
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3}  Population and Water Demand ‘

- Population growth may be influenced by changes in the social

- conditions and industrial development in.the:area, and water deménd
will.be affected accordingly. Therefore, population, both total and
served, and ﬁater_demanﬁ_sbould be continuously reviewed, and in
addiﬁion the Eategorized water demand should be calculated. I? is
advisable to revise the projected figures in the master plan according

to the above review.

4) Water Loss and Metering

Loss of water from the water suéply system means inefficient
operation and maintenance of resocurces and loés of revenue to the
district. To maintain sound managemenﬁ and self-sustaining water
district, loss of water nust be prevented by all means. Loss of
water can be knowrn by the metering of water production and comsumption,
and, by analyzing the results of metering, causes and remedies for
such loss can be established. Installation and maintenance of meters,
on account of this, is essential for production facilities and all

consumers' connections.
5) Water Rate Schedule

The current water rate schedule is composed of basic and sur-
charge rates. The surcharge rate is about half of the basic rate.
This system is applicable to the cases the supply capacity is larger
than the water demand, and there is a need to induce the consumers
to use more watexr. However, in the case of a water supply system
with no sﬁrplus capacity, it is a nérmai practice to make .the sur-
charge rate higher than the basic rate, to compel the consumers to
save water. As the water district has a rather limited supply
capacity, the latter rate schedule together with 100 % metering is

considered absolutely necessary.
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6) Training of Staff in Operation

'  Du¥ing the field survey of the existing water supply systems,
variousﬁinéffigiencies in oPetétioﬁ were noticed. Such inefficiencies
originbte from lack of skill angd khcwledge in operation and insuffi-
ciéncy of”fund'forfmaintenance} To'reﬁedy'this situation, a thorough
training 6f the staff concerned is considered indispensable. IWUA is
prbviﬁing such training. It is;-théfefbre."strohgly recommended
that staff concerned be given an opportunity to participate in the

training course and improve their capability in their assignments,
7) Preparation for Phase II1 Project

Emphasis of Phase I is placed on restoration of the originally
- designed capacity of the system by rehabilitating all defects of
the é#istiﬁg facitities. This measure will provide a sound basis for
‘futu¥e expansion of tﬁe water supply system. On account of this
basi¢ purpose of the prdject; the supply capacity will soon be over-
taken by the growth of water derand. Therefore, the preparation for
Phase II has to be started as early as possible.  Furthermore, all
factors to be uséd for the design of Phase II works should be gathered
from the actual development of the water supply conditions ag Yesults

of Phase I project.
8) Observation of Salinity of Groundwater

' 'Acédrding';o the past experience, in the Paoay area salinity of
 groundwater, both shallow wélls and deep wells, is suppoééd to change
. with‘ptbgfeﬁs b£ time. . As reportéd in Appendix 5. Study on Water
Sources, salinity in deep gtodnd‘Watef is slightly higher than that
of sﬁalldﬁ‘qroundwater. When groundwatér is withdrawn from the well,
the mdvemeht'of groundwater éauses change in salinity. -This change
must bé'fegdlarly observed so és to enable to take remedial steps in

time.
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9) Water Qﬁality of Infiltration'Gallery'Water

The pfésent test results show that water from the two ihﬁilé‘
tration galleries is polluted by doméstic;waste water in the Laocag
area. As such polluted water has adverse effects on human healfh;

| the quality of the gallery water should fegulaily be monitoreﬁ; and
neceséary actions be taken. As far.as this condition conﬁinues,_or
even worsens in the future, watér taken from the qallefy'systém must
be treated so as to ensure its gétabiiity, or the ekisting two infil-~
tration galleries should be replaced by new ones so designed as to

take only riverbed water,

10) Water Right

Intake of water for water suppiy from water sourcés, suéh as 
springs, riverbed water and groundwater, and comstruction of facilities
for such water intake should be authorized/approved by authorities
in charge in compliance with relevant laws and regulations. It is,
therefore, recommended that formal procedures for such authorization/

approval be taken before the implementation of the present project.
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}. TIntroduction

1.1 Authorization

The present report on water supply master plan and fe331b111ty
study is prepared in accordance with the terms of reference of the
 Contract for the Eng1neer1ng Servlces (the uork} made’ Hetween the
Japan Internat10na1 Coopetatlon Agency (JICA} ‘and Nlhon Svido Consul-
pants, Co., Ltd. (the Consultant{ on June 22,,1981. The work was
eaflier requeeted by the Governmen£ of the Philippines to_the Govern-
~ ment of Japan, and the latter decided to undertake fhé work ‘through
JICA within the frame of the—inteiﬁatiohal c00peration pfogram. With
regaxd to executioﬁ'ef the present work' the 1eading agency of the
Government of the Ph111pp1nes is the Local Water Ut111t1es Administra-

tion (LWUA).

The WOrk'consiste of two parts, n 3amely, pteparatibn of the master
plan for the water supply of the Ilocos Norte Water DlStflCt to be
formed and preparation of the fea91h111ty study of the initial portien

of the project env1saged in the said master plan.

1.2 Objective and Scope

The objective of the work is to establish a comprehensiVB water
supply plan for the Ilocos Norte Water Dlstrict coverlng Laoag, Pasuquin,
Bacarra, Vintat, and Paocay (the study area) for a long term perlod up to

- the year of 2010, 1nclud1ng preparation of a project having a highest
priority, w@lirbe Stgdied:wiph régérd_;o:its feasibility in the aspects

both technical and financial in PART THREE.
The scope of the master plan covers:

1} Data collection and analyéis,
2} Eetablishmpnt of the target year for planning,
3) Deflnltlon of. served area for planning,

4) Estimatlon of populatlon,



S5)
6}
7)
8)
9)

10)
11)
12)
13)

The

1)
2)
3)
4)
5)
6)
7)
8)
a)

10)

11}

12)
13)
14)
15)

16)
17

Estimation of water demand,

Study of present status of waterworks,

Study of ﬁater source,

Plaﬁning of water supply system,

Rough estimation of costs for construction, operatidn
aﬁd maintenance,

Preparation of iwplementation schedule,

Study of Interim Progran,

Socio-economic study, and

studies of organization, operation and management plan.
scope of the feasibility study covers:

Definition of the target year,

Definition of project area,

Estimation of population to beé served,

Estimation of the water demand,

Studf of improvement of existing facilities,

Study of water source, _

Study of required facilities and layout of facilities,
Study of design criteria,

Preliminary design,

Preparation of construction schedule,

Study of construction materials and labour force and
study of construction ability of local contractors,
Preparation of constructicn method and procurement
method of materials and equipments,

Estimation of costs for construction, operation and
maintenance,

Estimation of benefits,

Financial analysis,

Studies of orqanization, operation and management plan,

Preparation of Implementation program.

1-3
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1.3 Terminology

The following words and térms in the present report mean as set

forth below:

{a) Waterx Dlstrlct - Yocal water dlstrlct foxmed pursuant to the
_Pxov1ncla1 Water Utilities Act. '

(b) Rural Waterwo:ks Association - a:rural watéerworks association

' .ofganiZQd pursuant to the Executive Oxder No. 577.

(c) Level I syétem - develéped point séufcé,'such as artesian well
or protected spring, genefélly suited for clusters of around 15
“households for a shallow well and 50 households for a deep well.

(d} Level II system - Level.i plus a system of communal faucets,
generally suited fof mbre dense clusters of around 100 households.

{e) Level III systém - system of individual house connections.

(F) Point Source - generally a protected well or a spring with no
distribution system, which has a distance to the farthest user
of no.moré than 250 m. .

{g) Poblacion - an urbanized area in a city/town

{h) Barangay - a political unit or cormunity in a city/tbwn, however
“Barangay" in this Report refers to that which is located outside

of a poblacion.

1-4
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1.4 Compilation 6f the Report

As of March 1982, the formation of a sanle water dlstrlct in-
c1ud1ng all of the city and four municipalities has not been f1nalxzed,
and ‘another alternative plan is under con31derat10n by LWUA and the
local governments concerned, namely, to form 1) one water dlstrlct for
Laoag, and 2) one water gistrict for the remalnlng_mun1¢1pallt1es.
Under the circumstances, the master plan and feasibility study for
water supply of the said city and muniCipalities, all inclusive as
one district, is considéred not necessarily sufficient. To facilitaté;
therefore, the uﬁe of this master plan and feasibility study for such
a split case, Sections of Part Three concerning construction costs and
financial projections will separately.be studies and provided for

the above alternative plan of the water district formation.'
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2. Present Conditions of the Study Area

The study area of the Ilocos Norte Water Distric¢t to be formed
covers one 01ty and four mun101pa11t1es, that 1s, Laoag, Pasuquzn,
Bacarra, Vlntar and Paoay., This chapter desc¢ribes major natvral and

socio-economic features of the study area.
2.1 Natural Conditions

2.1.1 L0ca£ion

The Province of Ilocos Norte is located on the north-western tip -
of Luzon Island, and the study area con51st1ng of the city of Laoag and
other four munlclpal;tles is in the middle of the Province. The distance
from the capital Manila to the study area is about 480 km by the highway,
and the capital and the study area are linked by the bus transportation
system or by cars, taking about eight to ten hours. There is, in addi-
tion, the airway system connecting the city of Laoag with the capital

Ménila, which takes about two hours.

2.1.2 Topography

The topography of the study area has four distinct types, that
is, dunes, aliuvium,'hiils 30 to 60 m high, and mountains of which the

highest is 560 m.

The dunes are found in a wide area along the seacoast, especially
stretching in the direction of Bacarra to Paan. The dunes have two
types: one, of recent sediments and the other, of rather old origin.
The latter form hills of 30 to 80 m in elevation and extend like a

narrow belt along the sea shore.

The alluvium extends over a vast area in Paoay, Bacarra and Laoag.

The alluvial plain has a Qery gentle inclination toward the sea.

1-6
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, Hiils, scattered in the study atea, have many small valleys and
" .generally their slopes éré'génflé. This shows that the hills have

easily been eroded, ahd S50 the contour lines are irregular,

Mountains are in thé nétthern pétt of Pasuquin.. Their elevations
‘are high_ and the slopes Steéper.- In the mountainous area, there are

many small streams and a few springs.

2.1.3 Geology

_ ‘Dunes, which are dominantly located in Pacay are mainly composed
of medium sand. The formation is permeable and contains water, and at

some places,'shéllqw wells dig in the dune produce good quality water.

Hills, scattered in the area east of Pacay lake, consist of Plioccene-
. Pleistocehe'fdfmation. Due to'erosion,'countless small valléys have .
:.deveioped'in the hills. Alluvial sediménts_éoéer the valleys. The
Pliocene-Pleistocene formations are composed of clay, silt, sandstone

and'graVel.

'Alluvium which extends in Pacay and Laoag arecas is composed mainly
of silt, sand and gravel. The alluvial plain in and around Pacay contains
plentiful groundwater'and ﬁqny shallow and deep wells have been sunk,
widely scat?ered in the area. Both shallow and deep well waters in Pacay

have somé salinity. The alluvial plain in f.acaqg has potable groundwater.

Mountains located in the north of Pasuguin are formed of cretaceous-
Paleogene igneous rocks. ‘The formations have fissures, which'sérvé as
good passage fd: groundwater. A few springs with abundant yields are

found in the mountainous area.
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2.1.4 Climate

. The study area belongs to the zone with two pronounced seasons:
dry and wet, according to the meteorological classifiéétion of the

country. The period of October to April is dry and the vest is wet.

The area has an annual average rainfall of 2,098.5 mm (normal
1951 - 70} with an extremély low average 25.9 mm per month from October
through April and a very high average 383;5 mm per month from May to
Septgmber. The annual precipitations in the area are not much varied

every year.

Table 1.2.1 Climate Record, Laoag City

(Period: 1951 - 1670, Normal)

Source of Data: Annuwal Climatological
Review, 1974
{PAGASA, March 1980}

Month Rainfall Rainy Days Relative

{tm) Humidity

. (%)

Jan 6.3 2 73
Feb 2.0 1 72
Mar 6.2 2 72
Apr 24.7 2 71
May 122.1 8 75
Jun  436.0 16 82
Jul 404.2 19 84
Aug 565.7 21 86
Sep 189.5 18 86
oct o 65,5 7 78
Nov ' 59.5 | 6 75
Dec ' 16.8 2 74
Annual 2,098.5 105 77
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2.2 Population

The population 6f the whole study area is'151,213'a¢cording to
the census made in May.-l980.- The population.of Laoag totals 69,659,
and the population of the other municipalities of Pasuquin, Bacarra,
Vintar and Paoéy is 81,554. The population in each municipality is

tabulated below:

May 1980 Population

Laoag ' 69,659
Pasuquin : 17,813
Bacarra ' 23,369
Vintar ' + 23,356
Pacay : | 17;016

TOTAL ' 151,213

The above population is distributed among the 221 barangays in
which 34 percént or 51,941 of the total population is concentrated '
in the_urbah area while 66 percent or 99,272 is considereéd living in

the rural area.

The populatibn increase for a period of past lb years, in terms
of average annual growth rate, was 1.2% in Laqag, 1.9% in Pasuquin,-
1.2% in Bacarra, 1;8% in Vintar and 1.1% in Pacay. It is observed
from the above that éépulatioh increase in the study area is stagnant
and oniy Pasuquin and Vintar are still exceeding the average rate of

1.7% in Ilocos Norte.

1-10



Table 1,2.2 {1) Past Popul

ation Trend: Laocag City

(1970 - 1980)

Ilécos

Population

~ Average Annual

Lagui Sail

Bafahgéy. . _ _ Growth Rates (3) _
: 1970 1975 1980 1970-75  1975-80  1970-80
1. Apaya 712 726 712 0.4 -0.4 0
2. Araniw 502 676 585 6.1 2.9 1.5
3. Bacsil North 622 726 762 3.1 1.0 2.1
4. Bacsil South 572 664 796 3.0 3.7 3.4
5. Balacad 783 756 796 -0.7 1.0 0.2
6. Balatong 208 1,049 1,017 2.9 -0.6 1.7
7. Barit Vira-
Pandan 706 815 1,000 2.9 3.5
8. Bengcag 854 895 1,040 0.2 .0 2.0
9. Buttong 1,029 1,205 1,279 3.2 2.2
10. Caaocacan 803 9268 1,098 3.8 . 3.2
11. .Cabungaan North 803 866 900 1.5 .8 1.1
12. Cabungaan South 611 666 684 1.7 0.5 1.1
13. calayab 1,044 1,072 1,194 0.5 2.2 1.4
14. Camangan 401 472 488 3.3 0.7 2.0
15. casili 480 545 577 2.6 1.1 1.9
16. Cataban 458 472 531 0.6 2.4 1.5
17. cavit 543 639 694 3.3 1.7 2.5
18. Caraycay 583 654 680 2.3 0.8 1.6
19. Cibua North 592 494 545 -3.7 2.0 -0.8
20. Cibua South 607 624 655 0.6 1.0 0.8
21. Gabu North East 455 464 475 0.4 0.5 0.4
22. Gabu North West 778 925 865 3.5 -1.4 1.1
23. Gabu Sur 878 as3 1,099 0.1 4.5 2.3
~ 24. La Paz East 562 618 699 1.9 2.5 2.2
25. La Paz East 807 875 963 1.6 1.9 1.8
26. La Paz Proper 420 451 415 1.4 -1.7 -0.1
27. La Paz Proper 558 647 610 3.0 ~1.2 0.9
28. La Paz West 489 517 564 1.1 1.8 1.4
29, 896 979 1,051 1.8 1.4 1.6

1-11
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Jable 1.2.2 {2)  Past Population Trend: Laoag City
. : (1970 - 1980}

~ Average Annual

. Population Growth Rates (%)

_ Barangay .‘ — _

L 1970 - 1975 1980 1970-75 . 1975-80 1970-80
30. Lataag 541 591 607 1.8 0.5 1.2
31. Maciladig 684 759 828 2.1 1.8 1.9
'32. Mangato East 484 - 536 483 2.1 -2.1 o
33. Mangato West 543 592 638 1.7 1.5 1.6
34. Nabutas North 592 587 611 -0.2 6.8 0.3

' 35. Nabutas South 522 635 596 4.0 -1.3 1.3
36. Nalbo 664 805 937, 3.9 3.1 3.5
37. Nangalisan East 668 755 838 2.5 2.1 2.3
38. Nangalisan West 481 517 546 1.5 1.1 1.3
39. Pila 854 917 991 1.4 1.6 1.5
40. poblacion{u) 30,203 31,336 32,365 0.7 0.6 0.7
41. Raraburan = 420 531 802 4.8 2.5 3.7
42. Rioeng 785 886 898 2.5 0.3 1.4
43. salit Bulangan . | | -

Passagui 544 787 891 7.7 2.5 5.1

44 . San Mateo . 439 477 447 1.7 ~-1.3 0.2
45, Santa Maria 661 718 811 1.7 2.5 2.1
46. Santa Rosa 402 487 444 3.9 -1.9 1.0
47. suyo 427 490 563 2.8 2.8 2.8
48. Talingaan 666 687 759 0.6 2.0 1.3
49;_iangid o 583 613 675 1.0 1.9 1.5
50. vira 446 541 626 3.9 3.0 3.4
51. Zamboanga €62 o069 729 0.2 1.7 1.0
TOTAL 61,727 66,259 69,659 1.4 1.0 1.22

Note: (u} - Urban
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Table 1.2.3 Past Population Trend: :Pasuquin Municipality
(1970 - 1980) '

L Population Average Annual
Barangay “

L _ Growth Rateés (%)

1970 1975 1980 - 19706-75  1975-80 1970-80
1. Batuli 139 197 174 T 7.2 ~2.5 2.3
2. Binsang - 284 527 539 “13.1 0.5 6.6
3. Cababaan-Nalvo 267 232 288 =2.9 4.4 0.8
4. Caruan 390 377 519 0.7 6.6 2.9
5. Carusikis 249 386 473 9.2 4.1 6.6
6. Carusipan 273 280 345 0.5 4.3 2.4
7. Dadaeman 234 284 315 3.9 2.1. 3.0
8. Darupidip 261 279 282 1.3 0.2 0.8
9. bavila 1,605 1,799 2,084 2.3 3.0 . 2.6
10. pilanis 346 322 372 -1.4 2.9 0.7
11. pilavo 209 230 268 1.9 3.1 2.5
12. Estancia 387 480 565 4.4 3.3 3.9
13. Naglicuan 504 . 611 686 3.9 2.3 3.1
14. Nagsanga 419 430 530 | 0.5 4.3 2.1
15. Ngabangab 401 444 483 2.1 17 L
16. Pangil 205 203 210 0 0T 0.2
17. Poblacion{u) - 4,561 4,748 4,837 0.8 0.4 0.6
18, ‘Pragati-Bungro 288 309 343 1.4 2.1 1.8
19. Puyupuyan 351 435 459 4.4 1.1 2.7
20, Solongan 116 175 226 8.6 5.2 6.9

21. salpad 537 219 255 - 3.1 -

22, San Juan 637 682 817 1.4 3.7

23. Santa Catalina 520 557 631 1.4 2.5 2.0
24. Santa Matilde 258 296 312 2.8 1,1 1.9

25. Sapat - 3% - 307 - 4.9 -
26. Sulbec 285 . 265 303 1.5 2.1 0.6

27. Sarong 246 250. 247 0.3 -0.2 0
28. Susugaon . 472 559 633 3.4 2.5 3.0
29. Tabungao 162 156 160 -0.80 0.5 -0.1
30. Tadao 169 132 150 -5.1 2.6 ~1.2
TOTAL 14,775 16,258 . 17,813 1.9 1.8 1.0

Note: (u) - Urban
1-13
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Tahle 1.2.4

Past'Pquiation Trend: Bacarxra Munibipality

22,118

{1970 - 1980)
sarangy | POPtlation e oaan 1
: R 1970 1975 1980~  1970-75 1975-80 1970-80
1.-Bani 418 427 500 0.4 3.2 1.8
2. Buyoﬁ ' 666 686 801 0.6 3.1 1.9
3. Cabaruan - 834 933 965 2.3 0.7 1.5
4. Cabulalaan 578 607 651 1.0 1.4 1.2
5. Cabusligan 619 645 116 0.8 2.1 1.5
6. Cadanatan - 907 991 1,078 1.8 1.7 1.7
7. Calioit-Libong . 523 568 626 1.7 2.0 1.8
8. Casilian 233 334 425 7.5 4.9 6.2
9, Corocor 401 41 486 - 1.9 2.0 1.9
10. Dufipes 564’ 556 662 -0.3 3.6 1.6
11. Ganagan 453 500 . 548 2.0 1.9 1.9
12. Libtong-Apaleng 816 896 1,013 1.9 2.5 2.2
13. Nacupit 355 370 422 0.8 2.7 1.7
14, Nambaran 525 661 631 4.7 ~0.9 1.9 °
15. Natba 413 433 450 1.0 0.8 0.9
16. Paninaan 352 335 346 -1.0 0:6 -0.2
17. pasiocan - - 591 634 636 1.4 - 0.7
18 Pasugal 419 435 425 0.8 -0.5 0.1
19. Pipias 751 838 910 2.2 1.7 1.9
20. Pulangi 52_5 562 643 _1.4 2.7 2.0
21. Punto 368 387 - 429 1.0 2.1 1.5
22. pablacion{u} 7,716 7,967 8,001 0.6 0.1 0.4
23. Sangil 578 619 712 1.4 2.8 2.1
24. Tambidao - - 174 197 213 2.5 1.6 2.0
25. Teppang 411 442 475 1.5 1.5 1.5
26, Tubburan 546 614 605 2.4 -0.3 1.0
TOTAL 20,736 23,369 1.3 1.1 1.2

Note: (u) - Urban
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Table 1,2.5 Past Population Trendi _Vintar Municipéiity'
" {1970 - 1980)

_ o Population Avérage Annual
Barangay -

. | __"_Growth Rates {3)
1970 - 1975 1980 . 1970-75  1975-80 . 1970-80
1. Mbkir 657 759 824 2.0 17 1.8
2. Alsem _ 381 435 466 2.7 1.4 . 2.0
3. Bago _ 350 312 384 N ~2.3 4.2 0.9
4. Bulbulala 893 969 991 24 0.5 1.3
5. Cabangaran 571 661 702 3.0 1.2 2.1
6. Cabayo 618 - 649 666 . ‘1.0 0.5 0.8
7. Cabisocolan 819 _ 501 596 - 3.5 _ -
8. Canaan 528 534 644 0.2 3.8 2.0
9. colombial! - 39s 434 - 1.9 -
10. Bagupan 440 422 469 -0.80 2.1 0.6
11. paiton 683 708 766 0.7 1.6 1.2
12. pipitat 653 730 810 2.3 2,1 2.2
13. Esperanza 364 331 274 -1.9 -3.8 -2.9
14. Ester 849 924 1,031 1.7 2.2 2.0
15. Isic isic 902 980 1,047 1.7 1.3 1.5
16. Lubnac 873 993 1,152 2.6 3.0 2.8
17. Nabanbanag 386 420 467 1.7 2.1 1.9
18. Malasig Alejo 381 603 670 - 2.1 -
19. Manarang 521 597 582 2.8 -0.5 1.1
20. Mangaay 344 500 . 527 - 0.7 -

' 21. Mamoroc 545 599 608 1.9 0.3 1.1
22. Malampa 432 492 508 . 2.6 0.6 B
23, Parparoroc 543 627 766 2;9 4.1 3.5
24. parut 585 744 769 4.0 0.7 2.8
25. Salsalamagui 604 693 747 2.8 - 1.5 2.1
26. San Jose 615 357 346 - -0.6 = -
27. santo Tomas>! - 322 164 - 2.5 -
28. Tamdagan 624 714 794 2.7 2.1 2.4
29. visaya 588 640 733 1.7 2.8 2.3
30, Poblacion{y) 3,696 4,035 4,217 1.8 0.9 1.3

TOTAL 19,455 21,655 23,356 2.2 1.5 1.8

Note: {u) - Urban _
1-15
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Table 1.2.6 Past Population Trend: Paday Municipality
' (1970 - 1980) '

Popula t'i on Average - Annual

Barangay’ - . _ Growth Rates (%)
: B 1970 1975 1980 1970-75  1975-80  1970-80
1. Baesil 426 452 436 1.2 -0.1 0.2
2, Cabagoan - 232 . 234 252 - 1.5 0.8
3. cabangaran ‘288 318 334 2.0 1.0 1.5
4. Callaguip 1,273 1,404 1,458 2.0 0.8 1.4
5. Cayobog - 271 255 304 C-1.2 3.6 1.2
6. Dolores (v}’ - a1z 493 - 0.8 -
7. Laoca 236 235 221 6 -1.2 0.4
8. Masintoc 503 529 535 1.0 -0.2 0.4
9. Monte 332 354 352 1.3 -0.1 0.6
10. Mumulaan 395 438 473 2.1 1.5 1.8
11. Nagbacalan 1,494 1,723 1,877 2.9 1.7 2.3
12. Nalasin 853 ' 889 932 0.8 0.9 0.9
13. Nanguyudan . 341 195 470 3.0 3.5 3.3
14. Daig-Abulay Upay 313 323 376 0.6 3.1 1.9
15. Pambaran 344 201 288 -3.4 -0.2 -1.8
16. Panatong ‘ - 802 : 847 - 1.1 -
17. Pasil = 594 634 62l 1.3 0.4 0.4
18. San Juan - 287 254 © . 233 -2.5 1.7 -2.1
19. San Pedro 258 350 430 6.3 4.2 5.2
20. sideg 175 123 302 13,0  -1.4 5.6
21. Suba ' 653 706 932 - 1.6 5.7 3.6
22, Sungadan 6718 717 793 1.1 2.0 1.6
'23. Surgin 678 629 657 -1.5 0.9 -0.3
_ 24;_Ver6nica'(ﬁy - - 228 226 - 0.2 -
25, poblacion (u) 4,027 2,460 2,521 - 0.5 L=
26. San Agustin = 567 578 . 663 0.4 2.8 1.6
TOTAL 15,218 15,994 17,016 1.0 1.2 1.1

Note: (u) ~ Urban
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2.3 Socio-Economic Conditions =

The study area including Laoag‘City; PaéuQuin,'Bagatra, Vvintar
and Paoay is basically agricultural. Even Laoag City which is most
'highly urbanized among other—municipalities is agribultural_és ingi-
cated by the fact that B1% of its total land area is considered agri-

cultural or rural.

Most of manufacturing industries_iﬁ.the area are of'the‘cottage
‘type. Commercial establishments ave limited to small-scaled ones
such.as drugstotes, groceries and other daily:goods dealers with the
exception of the distribution center of .agricultural products in Laocag

City.

The census conducted in May 1980 registered 151,213 as the total,
population of the area, a gain of 8,929 ox 6.28% from May 1975. This
increase in terms of annual grOwth is only 1.23% which is far below
the national average rate of 2.64%. This is attributable to an excess

of ocut-migrants over in-migrants.

Ilocano is now the major dialect of the Ilocos Norte Province
and is reportedly used as the mother tongue by 99.2% of all the popu-
lation of the province, with Tagalog by 0.25% and others by 0.55%.

The educational attainment level of the study area is among the

highest of the Ilocos Norte province.

Speaking of the conditions of infrastructures, the area is bestowed

with better highways and roads compared with other provinces.
The mode of transportation in the area depends upon that of motor-
cycles and jeepneys, with the small percentage of the population owing

cars.

Water supply-serﬁice is being provided by a provincial system,

the service of which is, however, poor as deéscribed in Chapter 3.

1-17
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The area does’ not have sewerage systems. Sdmé'residents‘ntiliﬁe

sept1c tanks, but becaUSe of thexr prohibltive cost, most cannot afford-

The study area "e‘:&éléyé both the communal and éanal irrigation systems
malntalned by dlfferent Zanfera a35001at10ns and the National Irrlgat1on
Admznlstratlon and 1frlgat16h systems in the area are considered to6 be

noxe advgnced than the national level,

Electrlc power sétvice is glVen by the T16c0s Norte Electrlc Coopera-
t1ve Whlch has at present 19,297 consumers, "70.8% of the potential house-
holds in the aréa,

¢ Gastro- Enten.tls, typlcal water--borne dlsease, ranks hlgh among
the ten leadlng causes of morbldlty 1n the study area; second in Laoag

_and Paoay, first in Bacarra ang- Pasquln; and fourth in Vintar.

Fo¥ details, please refer to Appendix 6.
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3.. Existing Water Supply

3.1 General

Existing water supply systems in the study area range from com-
plete water supply systems of Level IXI to Slmple point sources of Level
I. Densely populated areas of Laoag, Pasuquxn and Bacarra are - served
'by the Ilocos Norte Metropolltan Waterworks, a Level III system. A
new water supply system now under construct1on will serve the densély
populated area of Vzntar with completlon target w1th1n 1981, and
another water suppiy system is also under constructlon for Paoay.

The former of the above systems is undertaken by the Provincée and the
latter by thé Ministry of Public Works. There are Level I énd ir
systems in many of barangays of the city and municipalitiés of the

study area.

The follow1ng sections present an overall picture of the technical,
operational and manager1a1 aspects of all the above—mentloned water
_ supply systems, whlch 15 to serve as a basis for the plann1nq of 1mmedlate

and long-term water supply 1mprovement and expanSLOn.
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3.2 Watef Sources

The water sources which are presently used for water supply in the

study area are the following, as detailed in Aﬁpendix 5.

1 Springs
' Qi'Rivéiﬂed ﬁéier.
| J}IDeeﬁ wélls' |
4} shallow wells :

Majdr features of the above water sources are as follows:
(1) spring

Ali‘sﬁfings'fn uée'in'the“sﬂudf area aré'preéehted.in Téble 1.3.1.
They are.all located in the mountaincus area of Pasuquin. HTﬁeir
characteristics are that 1) they are at rather high elevations,
‘mo;é.ihan_éob:ﬁ ébové éeé levei,.é) tﬁey afe all 0utdrops of
grouhdwéter fiom fissures'iﬁ'fhérlaVa 6f Quartzite, 3} their ‘
yieids véry”ﬁith.seasons; nore preéisely.with pfecipitatidn, and
4) Bararxing spring watéf ﬁoﬁld sometimes have high.turﬁiditf |

during heavy rains.

With regard to the yeild of the springs, the Tlocos Norte Metro-
politan Waterworks OffiCe-indicated that the threelsprings shown
in Table 1.3.1 have a minimum yield of 1,820 cu m/day in total.
In July 1981, which falls in the middle of the rainy.season, the
yield of the springs.was observed in the field, The yield there-~

of was so large as to produce overflows at each spring.

Apart from the above observation, transmission qﬁantity was
estimated based on the pipe diameter and the Flow gradient, and
it was found to be zbout 2,200 cu m/day, as described in Appendix

3.
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' Table 1.3.1 Spring Yield

Spring . : . Minimum vield &/
Dilumot - 700 m3/d
Bararing. . 580
Dinalsuan _ 540
Total ' 1,820

1/ By Ilocos Norte Metropoiitan Waterworks .

(2)

Riverbed Watexr

Riverbed water is tapped by way of the infiltration gallery.
Presently there are three infiltration galleries in the study

area, as shown in Table 1.3.2.

The infiltration gallery built at the left bank of the Bacarra
River has good quality water, but the other two qaiieries installed
at the right bank of the Lacag River produce poor quality water.
Of the latter two, the Erinmita gallery appears to be directly
taking in the river water, as évidenced by the fact that when the
river water gets turbid, the gallery water also becomes turbid,

In addition, the two galleries are taking polluted groundwater
from the poblacion area, which is dénsely populated and where
domestic waste water infiltratés into the ground. The correlation
of the groundwater, the river water and the gallery water is

discussed in detall in Appendixes 1 angd 2.
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(4)
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Deep Wells

In the Paocay municipal area, there are séeveral déep wells-sunken
as point sources for level I or Level I1IX ﬁaterfsupply systems, 1In
the area almost all deep wells have fairly bigh saline water,

excluding the wells north of the Pacay lake located in thée sand dune,

In lLaoag, a number of deep wells have baeen sunk by MPH but are not
operated yet. Well water is potable.

Shallow Wells

In Lacag, the shallow wélls have generally high conductivity due
to pollution by domestic waste water, and are not necessarily
suitable for drinking, though widely in use for domestic purpose

in the area.

In Paoay, thé shallow well water has generally high sélinity, only

except the water taken from the sand dunes. B8Sesides, such salinity

water is yery limited in quantity.
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3.3 Distribution System

JOf-allfthe_waféraséurces'stated-in the foregoing séction, the water
sources that ate'présentlyluséd'bg the-Iloqos_Norte Metropolitan Water- -
works are the ﬁhree’spfiﬁgs of Dinalsuah, Bararing and Dilumot, and the
three: 1nf11tration gallerles of Bacarra, hest Rivéerside and Exmita.

The springs are located in the northexn mountalnous area of Pasuguin and
‘the infiltration galleries in the sexved areas of Bacarra and Lacag as

shown in Fig. 1.3.1 and Pig. 1.3.,2.

The.transmission line, 200/256/300 mm in diameter and 24.5 km -in
total length, of the spring water starts at the Dilumot spring, éollecting
Dinalsuvan and Bararing apring water, and ends at the beginning of the
distribuﬁidn networks of Laocag. The two poblac¢ions in PaSuquin and Bacarra
are sexrved through distribution netwoxks that are connected directly with
the transmission line. On the way, barangays in Pasuquin and Bacarra

take water fromrthe transmission line.

Thé Bacarra infiltration gallery, which was intended to increase
the supply capacity, pumps water into the Ligao reservoirs located
in Laocag via the Barit bdoéter'puﬁping station. ' The reservoirs have-a
capacity 1,980 cu m and 380 cu m each. -The West Riverside gallery
strengthens the water supply in the Laoag poblacion area by pumping
water directly into the distribution main. The Ermita gailery pump
1ifts water into an elevated tank with a capacity 380 cu m constructed
nearby, and the water is distributed by gravity in the served area of

Laoag.

Distribution_pipelines in Laoag, Pasuquin and Bacarra were installed
in 1930's and they are presently still used. In case of Paocay, they were
1laid in 1960's together with.constIUCtion of a'deep well which was abandoned
in 1975 due to saline water intrusion, Though being out of service now,
they are serviceable on completxon of a new water source by this pro;ect.
Dlstrlbutlon plpellnes in Vlntar were recently installed by MPW and are
;eady_for use. Almost of all the pipelines are of cast iron or gaivanized

" steel pipes.
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Fire h&drants-ére placed at ﬁ;iﬁ corners in:poblacions bf'Laoag,
Pasuquin, Bacarra and Paoay tO some extent‘,_éegardingiﬁﬁbiié faﬁcets,
in Pésuquin, some fire hydcants has a function of public faucets though
.they'ate out Of service presently, In.other poblacions, there:are nd_

pubklic fauéets.

There is—a_viéible leakagé'on a transmissibn pipeline linking Dilumot

Spring and Laocag City, at a rivey crossing point over Bacarra River,

Petails of the existing pipelines are presentéd_in Table 1.3.3,

- Table 1.3.3 Existing Pipelines in the Study Area

Diameter Length o
Pipelines . {(mm) = (m) © Material Year Installed
| fransmission 300 3,000 ¢CIp o
| _ | 40 o IR o31, 1959,
Pipelines 250 3,100 cCIep 1969 and
' 200 18,400 cIrep 1979
Total 24,500 m
250 1,000 cIp
200 1,200 cre Around 1930
Distribution - 125 1,200 GSpP
Pipelines 100 - 9,800 GSpP
75 18,800 ¢sp
Totai 32,700 m
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.- As regards water pressure of the spring water system, the transmi-
ssion line'is:Subjected'tﬁ an e¥cessively high pressure,'because there -
a¥e no break pressure chambers. Nevertheless, the portion béyond the
Bacarra bridge the water pressure is too low that almost no water

reaches the reservoirs at Liago.

. bue to the high pressure, coupled with insufficient maintenance,
there are fairlyzlarqe leaks on the transmission liné. -As no bulk water
meters are provided on the start point of the transmission line and
étrategic pbints;of.the distribution mains, no reliablée transmission or
distribution quantities can be cbtained. Estimation of the present
lcakage, therecfore, has to be made by measurement of transmission quan-
tity and estimation of consumption based on the number of connections
or served populatlon, 1nstead of calculatlon of leakage by records. In
this regard, details will be treated in 3.4 Present Water Use ang

Appendix 3.

on the other‘hand}the infiltration gallery'systems are not équipped
with bulk water meters, production quantities are not recorded. The
présent'production; therefore, was measured during the field survey,

the results of which are shown in Table'1.3.2.

As for water pressure in the served area, it is generally very
1ow, as descr1bed in Appendix 4., 1In wider areas of the Laocag poblacien,
where a fleld survey was undertaken, water is only available intermittently,
with écme places with no water thr@ughout the whole day. It is noticed
that the consumers' peculiar way of water use, namely, to store water
“at their hbuéeholds with taps léft open, has soine connections with the

extremely low water pressure.
Although efforts to distribute water as uni formly through the day

and area as possible are being made, no tangible results are obtained

yet, mainly due to insufficiency in production and storage.

1—26_



Ilocos

As regards leakage, visible 1eaks on the ground surface are very
rare, but this fact leads to susplcion that 1nv131b1e underground leaks
may ex15t. To ascertain actual condltlons of thé ex1st1nq pxpellnes,-
some representat1ve spots were dug to 1nspect the 5011 and the condltlons
of pipe corrosxon. Major flnd;ngs of the ;nvestlgatlon_were that-pH of
the soil_wasiqenerally highef.;hqn'T}'Sulfate 6oncentrations rqngéd from
62 ppm to 199 ppm, and chloride_poﬁtéhté were in a range of 2_ppm to 11
ppm. Exteridr surface of therlaid pipe had.encrﬁstationé,'but ﬁittingsl

of the pip wall were not detected.

From the above conditions, as well as the results of water analysis,
leaks may, it is concluded, be attributable to the aging of the'pipelines
and the poor maintenance of all the facilities; it may not be caused by

s0il corrosiveness.
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3.4 Present Water Use

Present water use in the Ilbbos‘ﬂorte Metropolitah-wétErWOIks_=
(INMW} cannot he obtained from the records of service meter reading
since only less than 20 percent of the total sérvibe-tonnections are
equipped with service meters and_actual'total consumption has never
becen measuted. ‘Therefore, preSenﬁ water use is assumed using the pre-
sent water supply amount from the existing sources. The total pro-
duction, équivalent to the maximum supply amount, is estimated 5,180

cu m/d in 1981 as described in 3.2 Water Sources,

_The above production accounts for overall average consumption of
207 liter per capita per day for an approximate served population
of 25,000. Wwhile, the overall average consumption per service connec-

tion is estimated as 1.64 cu m/d.

The present sexvice connections are 3,166 in tofal, of which only
544 connections or 17 pvercent of the total are metéred. Out of 544 metered
service connections, 500 connections are f¢und in Lacag and 44 connectios
are in Bacarra, while no metered connection is in Pasuguin. The break

down of service area is shown in the Table below.

Table 1,3.4 Presént Serﬁice Connections

Use Category Laocag Pasuquin  Bacarra Egiﬁl
Domestic 1,238 740 942 2,920
Commercial 185 20 38 243
Industrial 3 - - 3
Institutional - - - -

Total 1,426 760 280 3,166

As for system loss and leakage or unaccounted-for-water, the
actual amount cannot be measured from the balance of‘supply and con-
sumption since no consurption records are available as mentioned pre-
viously. HdweVer, a trial eéstimation of the system loss and leakage
can be done aé in the following. The average water use per service connec-

tion in INMW is 1.64 cu /4, 49.2 cu m/month, which includes system
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loss and leakage. While, the average metered water consumption in the
other water districts in the Philippines, ref. Appendix 8, is 32.4

cu m/ronth per connection as exgeriencéd in 1978. Assuming that the
above average meteréd waterx consumption can by adopted as the potential
water consumption in INMW the system loss and leakage will be theé balance
of the said two amcunts, that is 16,8 cu m/month per service connec-
tion. Thus, the system loss and leakage wiil be counted a& 34 percent

of the total supply in the INMW.
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3.5 Present Water Rates

3.5.1 PpProcedure for Determining Water Rates

The original establishment of water rates and their changes are
recommended by the Waterworks Superintendent through the Provincial
Treasurer to the Provincial Governor. Based upon the initiative of
the Provincial Governor, the Sangguniang Panlalawigan {Provincial
Board) deliberates upon and approves the recommended water rates. A
public hearing is sometime conducted by the Sangguniang Panlalawigan

for this purpose,

3.5.2 Present Schedule cf Water Rates

The present water rates came into effect in 1980. As shown in

Table 1.3.5, thée water rates differ according to service areas, the
reason being that the production cost of water is not same in the three

different areas, as they ﬂepend upon different types of water sources.

3.5.3 biscounts

In view of & very limited number of hours of water supply a day,
particularly in specified areas during the dry season, the Waterworks
often discount the prevailing water charces for those consumers who

submit their complaints of poor services if and when their compliants

are verified.

3.5.4 Billing and Disconnections

No bills are sent to flat rate consumers who are required to pay

water charges every three ronths. To the metered corsumers, water bills

are rendered by meter readers every three months. When a consumer fails

to pay the water charces within 15 days after the bill becores due, dis-

connection is ordered for the delingquent consumer.
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Table 1,3.5 Present Schedule of Watei¥ Rates

1. Flat Rate

Domestiag
Lacagqg: : 820.00 per month.
Bacarra and :
Pasuguin: P15,00 per month
Commercial B30.00 per month _
Industirial P40.00 per month for small-size industries
B50.00 per month mediuwm and large-sized
industries °
2. Meter Rate*
Laoag: - £20.00 per month minimum charge for the first
IO cum

P 1.00 per cu m for additional consumption

Bacarra and _ :
Pasuguin: P15.00 per month minimum charge for the first
10 cum

B 0.75 per cu m for additional consumption

Note: * Same rates apply to Domestic, Commercial and Industirial

Consumption.

Source of Data: 1Ilocos Norte Metropolitan Waterworks.
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3.6 Present Institutional Water Supply Practice

3.6.1 Responsible Agency

The Ilocos Norte Metropolitan Waterworks is owned and operated by
the Provincial Government of ¥locos Norte. Its Superintendent and
other staff merbers are all Provincial Government officials and

.employees,

3.6.2 Policy-making Function

The policy-making function relating the water supply and the imple-
mentation of those policies are carried out by the Provincial Governor
subject to the fesolutions or approval of the Sangquniang Panalalawigan

{Provincial Board}.

3.6.3 Direct Responsibility

The direct responsibility for important matters such as the pre-
paration and execution of annual budgets for the Waterworks and the
recommendation of changes in water rates is placed in the Pfovincial
Treasurer. In these important matters, the role of the Waterworks
Superintendent is.indirect and limited to the presentation of necessary

reference data to the Provincial Treasurer.

3.6.4 Accounting

The accounting of the Waterworks is not separated from thét of
the ?rovincial Government, and the income and'expénditures of the.Water—
works are accounted by the Provincial Treasurer's Office as part of the
Provincial Government's income and expenditures, The expenditures of
the'Waterworks consist of personnel expeénses and maintenance expenses
which are further subudiﬁided‘ihto 16 items. Table 1.3.6 shows the
income and expenditures of the Waterworks for the year 1977 to 1920,
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and its budget for 1981 of the Waterworks is nol carried cver to the
following fiscal term but is incorporated intc the surplus or deficit

of the Provincial Government accounts,

3.6.5 Relationship with Consumers

The reiationship_of the Waterworks with the consumers is governed
by the Provincial Tax Code and the Contract on Water Services which is

made between the Provincial Government and each consumer.

3.6.6 Organization .

The staff of the Waterworks is organized as shown in Fig. 1.3.3,
and consists of the éuperintendent, and other 23 staff membérs who are
grouped into three sections, i.e., “Maintenance & Operation Section",
"Administrative Section” and “Credit Collection Section". The super-
intendent belonqé to the Provincial Engineering Division and is also
assigned to supervise the Telephone and Telegram System being operated

by the Provincial Government.

3.6.7 Office Procedure

The desciiptiph of the assignments to each staff member is given
by the Provincial Governor, but the functional relationship ahong the
staff members is not clear enough to show the definite chains of
cormmand. Delegation of authority and inter-section communication are
being made at the discretion of each staff member in charge. The Water-
works has no written office procecures and no manuals for the mainte-

nance and operation of water supply facilities.

3.6.8 Personnel Management

The Waterworks has no established system of recruitment, énd no
programs for petsonnel.training. New-comers are usually trained by

senior staff members on the job.
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Table 1.3.6 Income and Expenditures

Ilocos Norte Metropolltan Waterworks System
{1977 - 1981)

neport or “the dctual Collectlcnu and the
Betinates of Income end the sctusl and
dotinstes of Bxponditures of the Ilo-
cos 2orte vaterversi: sycten for the
valendar Years 18997-19S87

Incore:  Xewn  ietual Sebinates
.19??— - 186,706.43 - 220,000.00
1678 209,881,350 D¢ 200
1579 166,874, 20 2006,000.C0
1880 ‘ 205,760, 30 200,000,080
Poel = = = oo m 815,702.20 T B4C,C00.0

BxXpenditures: .

. 1977~ =
Perconsl Dervice— - 4 35,S24.82 14?,098.07
v aintonenece & Ctherp ’ : .

Uhvﬂ'tlnf TEDenNse s~ 52,827,506 70, D\\.
Prgrle = - = - 121,952,585 217, O,Q.O?
- 1998 '
fersoncl sorvice- 95,470,854 1ao 8cx.1
r.aintenence « wther _ i
Oporzting bxpensce- ' 50,905, 4) 70,000.00
PTetel- - - — - —- -~ _ 15?,4?5025 210,562.15
1829
Persinel wervico- : 7,658, 2% 143,257.15
invopunes - wbhoo _ o
5 i .iﬂr.‘ NN - 32129"?-53 6; uv‘.': o(‘ '
Sewnitil Luiloy— 1,38, 502,25% ?thﬁ,l 1.15
C T lotpl- - - - - - - 1,751,050.G8 ~2,711,708,51
o leen
Personal “ervice- : - 95,222.02 172,824.31
fiaintensnce & Cther o
Cperating Expenses- 9%,118.97 1 93%,568.,00
Capital cutlay _ 908315? el 1,26%,168.90
’ J.Otc«l—-' - - - 1 C D’q‘] 007 1,551,561. 21

CARPITIBD CORRICT:

PAULA A, PASTCR

Asst., Prov, freaquror & 0IC
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Table_1.3.7 Budget of Ilocos Norte hetropolltan haterworks

for 1980

Frovitos of um; Ropte
Fage 17

o 1 Past Yoey 1979 ¢ Suswont Yoaw 1980 ¢ Budget Yeurtyst
Objsot of Experdituyes , (49dwad) . (Eatinsts) R (rovieate)

&

S 4 g
§ 1.233013.

. + 560,89
YT YT R
[ ]

m ¢ 8,000.60
Gspautioatien somm ', - $50.09
Bapele & Halbt, 4f Fedte & Bidg, ¢ t 1m
gapaua anéeféaurtm ¢ : ¢ 19;0@-“
T JUNDUVR o - S - -

tic2 & %8 ¢
Bepets » - P00 | 139000

Rspadr of Tindpedads

5 32,290,690 . "omo@ ¢ leqooo.

11, Coydtad lutisy! 4 ' Am000i00 4 -
Patedts o ~ o8 V110763 0 BE,26¥eVB 1 ip2ebifetd
) t 3
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1., General

This Part discusses and proposes a water supply master plan for
the Ilocos Norte Water District to be newly formed taking over the
ekisting watey supply system owned and oper;ted by the Tlocos Norte
Metropolitan wéterworks and, in addition, the water supply facilities
at vintar and Pacay which are not operational. yet. . The master plan
w111 treat level III systens as a mainstay.of water supply in the

District.

The master plan will praje&t the needs for water supply over a
long iénge future and preéesent a water supply system to meet the growing
water'demand.  For a short range future, in particular, full utilization
of the existing deteriorated and not-yet-working facilities will be
studied in detail, sc as to obtain most cost-effective solutions for
the.water supply'system to be constructed. Based thexreon, the feasi-
biiity study, technieai and financlial, of a project necessary for the
short term future ﬁater demand will be conducted in the following Part

Three.
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2. Targek Year and Sexved Area

2.1 Target Year
fa) Phase T

Basically the purpose of this Phase project is to satisfy the present
water requirement which has not been met in recent years due to
deterioration of the water supply facilities, by rehabilitation,
improvement and some additional works, within as short a period as

possible. .

Taking into account the work volume, financial constraints and the
required time for foreign financing, six years time is considered
optimal., As i1llustrated in. Fig 2.7.l1, the Phase I proicct will
reguire at least five years from the commencement of the master
plamning and feasibility study until completion of the construction
works, that is, the completion is in the end of 1986. Therefore,
the target year, which is defined as the year when the designed
supply capacity equals to the water demand, must be at least a few
years ahead of 1986. And during the period between the completion
of the work and the target yeér,‘preparation for the succeeding
Phase II project must be made. As is known from the barchart in
the figure, one year for this period is a most realistic solution,
not making the construction cost of Phase I unbearably high. After
all considered as ébove, the target year of Phase I is proposed as

lag7.
{b} Phase 11

Major purpose of this Phase project_is'to provide water for all
consumers of the served area which is realized in the previous
Phase and for additional population in the therxecafter extended
built-up afea, and to upgrade the level of conéumption in accord-

ance with the improvement of the whole national living standard.
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For this Phase, six years time i$ also cbhéidered_ appropriate From
the same standpoint as Phase I. Therefore, the target year is

proposed as 1993,

{¢} Phase IIL

Iong range planning of public facilities in the Philippines is
currently beiilg made with the year of 2010 as the target year.

As water supply is one of the public utilities, the said year is

employed as the target year of the present mastery planning.
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2.2 Sexved Area

The Yocal water District Law stipulates thét_a water district,
when formed, covers all the hﬁnicipal or city area, but on the other
hand the Executive Order 577 (an order concerning formation of RWA'S)
allows that Yevel I and IT systems be constrxucted and maintained in
the area of the water district in consideratioq of econony and early

realization of water supply sexvices.

Served area, for which water supply is being planned by the
present master plan is, in accordance with the intention of the above
Law and Executive Order, delineated to confine such an area to the
existing built-up area for the short térm plan, and to the anticipated

built-up area as the final serxved area for the long range plan.

General topography, natural barriers, and'éoning plans are also
concidered in datermining served are¢a limits by each phase. Based
on technical, topographic, and socio-economic conciderations, the
served area boundaries for.différeht phases of program implementation

are determined as follows, and shown in Fig 2.2.1 through Fig 2.2,5,

1. Present Served Area- the area presently served by éexisting
éystem,'l.280 ha approximatly,

2. Phase I Served Area- the reinforcement and the extention of
present served area, where minimum investment is required
but maximun number of persons can be servéd to create a high
impact/effectiveness on the consuvmers in the W.D. The Phase I
served area is extended approximately by 1,421 ha totaling to
2,701 ha.

3. rhase Il Served Area- further extension of sexved area into
4,906 ha, taking into account the extent of development
within the design year of 1923 in the WD.

4., Master Plan Served Area- the total aréa within the WD
jurisdiction where service can be provided technically and

financially. In this study, the main objective is to



Ilocos

provideé water service to the maximum number of persons
within the area in the Master Plan period. The expanded

served area is 10,531 ha in total in the year 201¢.
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