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3. Projection of Population and Water Demang
3.1 Population Projection

To estimate the study area population which is one of the basic
factors of water requirement, the past. census made by the National
Census and Statistics Office (NCSO} is used as the most reliable

demographic data.

The total study area population is projected on the basis of
separate projections for the city éore_or poblacion and'the_rural
barangays within the study area. The method of past trend extrapola-
tion is applied for population projection of such "micro-economic"

areas of barangays in this study.

The procedure or the methodology of population projectién for
this study is included in Appendix 8. Based on the said methodology,

population projections for the study area have been worked out.

Population trends indicate that the population'in the study area
would increase from 151,213 in 1980 to 204,874 in the year 2010. The
projected popuiatiOn by city/municipalify and the design'year.is
tabulated in Table 2.3.1 and graphically shown in Fig. 2.3.1. Popu-
lation projections by barangay are shown in Table 2.32 thru Table
2.3.6.

The high and low growth of population pfojection in the study
area has been made separately from the adopted one. Régardihg the
high projection, the high series of NEDA-POPCOM projectioﬁbés intro-
duced as a useful data for the high population projection. While,
the low growth of QOpulation in the study area is projected as shown

in Table 2.3.7,

Remarks: 1/ Population Dimensions of Planning, III Population
Projections of Cities and Municipalities in the
Philippines 1970 - 2000.
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The populatlon in the served area is pro;ected by deSLQH year
based on the aerved area which is dxscussed in the preced;ng section
of 2.2 Sexrved Area. The population in the served area is showvm in

Table 2.3.8.

The coverage of served pépulation for the Master Plan has been
projected based on the above population ‘in the served area taking
account of the wiliingness-to-connect (WIC) of the projected consumers

_and future improvement of the consumers living standard.

The average percentage of WTC in the Phase I1I project area is
62 %, which is obtainied by a market reserch made in the study.
Based on the market study the percentage of WIC of the urban and rural

area for future planning is projected as shown below:

Average Percentage of WIC

1987 1993 2010
Urban Area 74 94 100
- Rural Area 50 . 70 80

The sexvéd population which is estiﬁated approximatély 25,000 or
17 % of the total population in 1980 w@uld'inctease to 44,125 or 27 %
in 1987, 72,982 or 41 % in 1983, and 127,660 or'62 % in 2010, fespec—
tively. .The seérved population by design years is shown in Table 2.3,9
and graphically shown in Fig. 2,3.2,

Note: As the results of projection of population served, perceéntage
of population served to total population would not reach high
value, This is due to following characteristics of scattered
barangays of this aréa which would not been 1nc1uded in the
served area becausc of economlc reason.

Characteristics of these barangays:
1) PopulatiOn density is rather low,

2) bistance from poblacion is far, and/or
-3) Topographical elevation is rather high.
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2010

1980 1987 1993
I1locos Norte W/D
1. Lacag Urban area 32,365 33,749 14,774 37,216
.Rural area 37,294 41,976 46,088 55,376
Total 69,659 75,725 80,862 92,592
Average annual increase{1) .1.2 1,1 0.8
2. Pasuguin  Urban area 4,837 5,044 5,197 $.562
Rural area 12,976 15,278 17,024 21,201
Total 17,813 20,322 22,221 26,763
Average annual increasef{i) 1.9 1.5 1.1
3. Bacarra Urban area 8,001 8,228 8,377 8,666
Rural area 15,368 17,176 18,113 20,168
Total 23,369 25,404 26,490 28,834
Averége annual increase(%i 1.2 0.7 0.5
4. Viatar Urban area 4,217 4,616 4,300 5,611
Rural area 19,139 21,847 23,865 28,456
Total 23,35 26,463 28,765 34,067
Average annttal increase(%) 1.8 1.4 1.0
5. Paoay Urban area 3,240 3,339 3,428 3,646
Rural zarea 13,176 15,159 16,325 18,972
Total 17,016 18,498 19,753 22,618
Average annual increase(s) 1.2 1.1 0.8
Total Urban area 52,660 54,976 56,5676 60,701
Rural area 98,553 111,436 121,415 144,173
Total 151,213 166,412 178,031 204,874

1locos

Table 2,3.1 Ppopulation Projection in Ilocos Norte WD

2-14



Ilocos

{00,000 _
L . HISTORICAL ' .
raons
90,0004 F-~- PREECTED : 4
_ _ -
rd
-~
s
//
80, a
7
’/
s
I,
70,000 .
60,000 '
z
14
50000 // _ N
& -
4 40000
_ AVINTAR
30000 =T
Y S  _——{BACARRA
" _t—— — -} PASUQUIN
P —
- - PAOAY
20,03(1 / % — ::’ --“"_—‘ —_
- — -
_/ &
Z:/ /i /
Orf = e
10,000 a | I ]
0 - - _ : ,
1950 1950 1970 1880 1990 2000 2010
1987 1993

YEARS

Fig 2.3.1 TIlocos Norte Population Projection

{Medium Series)



116¢cos

~PONUTIUCD DG O3~

9 o1 $08°7 2t 9°gt 67’1 0°Z — T60°1T et et £96 a5t 4895 29 WT CCT
£IT'T A L16 0T ¥1e 'z 669 ISRy WS WY YT
8§ CTAAE AR 012 F4 A0 ¢z IALM 6827 £z i6TsT §60° % 69 Mg BAeD T
197 SET'T 80 oezz T66 =34 ' 6 0z . vee 1 6T 598 89 EaH UdIoN nqed TT
0% 0 Les [~ :1:}-4 r'0 Siv AFRT WRION NAVD 1L
vy tve g0 6°F 9tL 0'Y 9'E £e9 870 vE 559 167 uInes wndId ol
A1 1127 0 [ Ak e¥s u] tA4 75 0 .ﬂ.m svs LYz UIXON WY 67
=38 56 8°0 9'z €8 ¢ »'2 09¢ 91 [ fs]-3] St feplexeq g1
96 8ET* T z°T 6'L 626 o'z M se8 $'2 6 69 81T ATARD *LT
sz LEL 8°0 (A4 bis] &7 0*z 68% $° T 8'1 TES £6% cqnduru *9T
't 806 T [ 4 1372 0z L2 59 61 e LLS SLT ) TTTERD ‘Y
o.n. €Ll [ s'T e =24 LAk 4 098 A4 61 :i:4d 3T uebeued 7
18 009’1 9T S Lee'T 0T 'y 2Te' T v T g vaT’ 1T £l nc.?.nou "ET
62T LT6 0'1 6 0T 41 [+ ot L 1T g6 1) 991 Rnos webunaed *IT
1442 QT 2¢0'T 0T TLH 1 Q06 yazon wedunged 1T
1'% geT’e 6°T 6°Z 6L5°7Y .v..n s°% 69T z'e o..u 860°T LS weowowy 01
z°6 66’ T z°T §°L 879’1 9T 5T oy’ 61 6°5 6LL'T [314 buoaang ‘6
8°L yeL'T st 9 ove'Y o'z LM | seT'T 0z A oro’T £ Gesueg g
T°% 16877 "7 ¥z asv’l vre L1z i LT'T §° % LT 000’ »09 uRpued BITA QTIVE L
&K $EC'T B0 re 99T'Y 0'T Tt 860'T T 0t LT0°T 6CC bucaeieg '9
LA L09 ] 91 L08 o] 9'T ‘ LOB 70 91 96 :4:3) peaeled ¢
6 $Ep‘T % e TOT'T v'2 2 | 900°% vg iy 96L 06s ysreg TTosvE 'y
STI't 7 266 - ' tss 1981 2-73 BIoN TIE0vE ‘¢
e £18 g0 284 QT4 &1 Ty . 6¥9 &1 't g9s 134 MRy 2
81 TTL o] g1 T 0 g7 ﬁﬂ [1¢4 o] 81 T 0% eledy +1
LY
cwaﬂ“M”a&om uoTIVINdod sy nﬁu_qouu .._M.uhw“”mom ueyaeTndod uudmn“wzouu n”whw““amom votietndeg uuam.ﬂ.“ou.xouu cM“MMMMMom uotaeTodog (vy) Rebuere
0107 0Taz M“Mmcm nwmm cset £661 TN CeAy L BET LB8Y TEOUWY ceavi T 28617 vory ¥
’ . e C66T = LB6T ; LFET - 08671
\ .

UOTAIDSLOX uoTIvIndod beoRT ZzZ'¢*2 oIdel

2-16



Ilocos

=PBNUTIUCY 3¢ OF=

_ .
9T RS 40 2z 618 $'T 1z 373 $'T m 8'T 44 __ 59¢ LAl
. . . . . ceebuTTRL "RY
oy oT0" T g*0 gc 258 0'T et 1€8 T m ore 654 L e . TR 78
, zvs 2t 9L o't £89 27 W £9s . ofns *i¥
T2 8Lg 80 81 $08 01 et oLy o1 m 9'7 vwy 6.2 vson VIS ov
! _
$'g 09C'T g% 9°9 950° 1 o'z 6% I pee Tz [ Us 118 091 BIIOH wAURS ‘Sv
1 £5% ) S 1 447 o |t TSt T'0 Iost Loy "9 osyeN UeS ‘uy
£z FA%= R o'z L't §o¢’T L . et 5°t T'T 68 28 Tnbesvg
_ uobuerng 1aTes LY
1444 DT 0°T 97 £00°T 01 _ vz 066 v T geg ' ETv busoty *Zv
9w BET'T o'z £'¢ whg vz w 8z 99L 'L ot AL (3} uThaeuey Ty
11 oTT! Lt vo LoLy viL've §°0 £ty evLSE 9'0 N ) 59t ¢ 62L (h) uotsvided ‘o
ol BLE"T 8'0 Lz £02'T s $°T 001"t 51 re 166 ver v 6
. B ' . uesTIRbURN *
ceet $LL 01 peet 759 ¢'7 - 865 1 - 11 1T 168N UPSTIRHURN ‘BE
9T’ T 5T LOT'T 0T €86 £z 8te aBey uesyrebueN “(C
57Tt £T6'T 0z 6% $LE°T vz LL TR §'¢ 79 L56 334 oqTeN *of
ges 978 80 e €1 5T cor z589 €1 ¢ 968 coe u3INAT HVINGEN 5L
4.4 4] £re 0 (4] 0 T8 YIION EVANGeEN Ve
. . » . . oM OIvbhuey
— {68 80 bery 08L $°T 8 ot £1¢ 91 1ot gey - 3 W fL
{evy o <Ay 0 1 ] Loy jseg oyebwey *I¢
5y TR ¢ z'1 L v’ T 02 ¢ 5%6 67 62 828 062 ZIPRTIION TC
£'1 oL 870 T $0% 01 0°T 155 T 6'0 L0% ses beeaey ot
¢ Twe't 80 T saz't §°7 6"z CSLT'T 91 9z 150°T oTE TTeS TRSPT 62
Ly 5L 80 T 099 07 ge 729 »T g'e v9s FA-Y ageM 2ed W1 8T
. . . . Todo1d 7ed wI LT
o 69L 80 58 689 0't g 6¥9 60 08 019 - : 4 79
sty 0 STy 0 i e ¢ STt xedoxd zed ¥ 9T
[
fatsuig (%) fateu ) (x)
co4w4a:mom voTawyndod| vy 1m01n cowwmunmom uoTIeTnded | a3wy wamoIn cM“M”M”Mom usTIvTRdad| PITL YImOAD cM”““M”mom uoTIRTNECY o) PP
0t0z - 0707 Tenuw ey T 661 Tenuwy “eav | 70 o6t | Yenwwy reav| TN o 0861 eazy ¢
. 0702 - ¢66T] £667 = L961 (867 = 096t}

2-17



Ilocos

weqIn (0) relonN

£ z65°z6 g0 o) 29808 Tt 6's STL6H A s's . 859769 FATAE A O TYs0u
!

. |
g9 0cs 80 AT oes ¢t Vg 8L 0T o's 2L P eburoqmez °Tg
&1 9L7T 81 6T 16 vz T 6L v 0"t 9te 09 RXTA 0%
.nu..ﬂmaro ) Aavey 1LY {v)
vorsendog UOTIYINGOZ | mawy mmoan noawq.nwmom vorswrndod | avmy wimors cnﬁwc_ﬂo uotaetndod| BAWM VBMOXD =Mﬂwcw_mo uotaerndog ) feb

10z ooz Tenuy Ceay| £661 Tenuwy Ay .ﬁmww 4 L86T TetULY *any .owwﬂ T omet mexy eoumIed
; OT0Z - L66T T66T = Lm6T LO6T - 0861 ,

2~-18



-pOnUTIUCD 2 O3~

g T
- m 58 £1 - vy kA - ' 06¢ _ g% - L0% - aedeg gz
90 967 €1 90 © g6s gy a0 -1 0z 50 Fald reo BPTTIWM VAURS b
gt A70°T T z°1 618 8T 0% §2¢ _ 0°z 6'0 €8 169 Buteav) vaues ‘gz
r'T £oceY 1484 1T 18071 81 “oe1 16 62 80 T8 166 uenp uvg *r7
a*0 19v 51 50 86t zz vo b1e o' 50 552 oTL - pedies ‘17
£o 625 o2 7'0 69¢ sz 20 a1 0% T 922 29577 uebULTOS '0F
5% 9L €1 9z 809 g1 §'z ovs §'¢ T2 65t o1z urdndnbng -1
0'¢ L4 50 Bz 00 59 L'z €81 “ 8% vz Lwe E1al oabung-wiebexg gy
Lot r96'¢ vo ¢-Lt LeT'g ¢g 2t yYO’S 9°0 €91 (C8%Y L62 (n) woTIRIAOY LY
670 4 §°9 8'0 912 z'0 g0 111 z'0 89 3¢ €T Trbuea 9t
484 o4L et 9'2 815 8t ez 565 o'z o't ter 13 qebuweaben "¢
9°Z T £t e L9 gt a1 9T vz et 08¢ 8¢ L
¢ FA 2 0l £*T sz . 906 81 e »ig $'T 6T 9Ro ast uenotben g1
a0 1zo°T T°T §'0 028 'z $'0 92U 1 vo 596 £g6T wvroveasy *I1
.N,.o. FA-14 £t 1°0 1 gsg 8T 10 61t £'T T'0 =314 w2 QUeTrS "IT
51 (13 (28] vt Lo 50 €T 16 La €7 { Lt £E62 ETURTTC *OT
'z osy'e get gt BTL T 61 51 0ov’z vz €1 ¥80° L »oEIT vTTARG 6
Tt vos 5 o1 08 $'0 o't 862 8°0 60 797 £o8 drprdnaeg g
vy 6% £°1 §'¢ T rw 18 8% o't 5z 518 977 wwovpRg *4
L'z 9L% T Tz Ty 81 61 h Lov bz 91 gbe 1z wedrsnaey g
o1 910" T o'z T T ¢z o't ! 1124 ooty A" €Ly 19 STHTENIED ¢
07z 908 4 4T £69 oz vt | AL XN tARY 1334 Loy wenavy 'y
Lz e §'0 §' vie §°0 vz _ 50¢ _ 80 £z 68z 52T SqTPN VevqRaen *f
zT 1T 0 9'1 128 - v'1 _ BoL o' ot 655 L1s Buesutg *2
071 8L g1 80 .|~ £22 8T Lo _ 002 _. o'z 90 TR 187 yroaRg. 1
Fagsuaq {%) AaTsusg . (v} AsTs _ €9

sorgvvieg WTTINOL P RO ordergoq WIITIONNd | 9 000 | ol g | MR vy Beernl I Dy sodes ) (v -

_ otor - cest)  CO6T te6t - sogr) 96T (osT - saet| 0OV

116c0s

UOTIDRL0XZ uoTIeTndogd UTRNONSRE £tz STqRL

2~19



-

Iloces

. uegin {B) 930N
v 1 €9L792 L 2T trz’r 5 1T 11 TIEOT 61 6*G €181 ore‘8Y TYLol
10 08T 0 T'0 0$T o T'0 08T, "0 1*0 051 vrO’ T oRpRL "0
L' 09T 0 FA+] 09T 0 Lo Qo1 0 Lo 09T 14 ovbunael, "67
T §50°T £°Y 6'0 Lee 87T 90 5L il 4 L0 _nnu k-l verbneng ‘82
Lo LrZ Q =l [A24 s} L0 [A:24 0 [ 3] [A 44 ..nnn, buoxng ‘.z
0 41 (4] 20 ore $'0 0 aTE T e £o% LT’ T daqins ‘or
Raysusg - W Favsuag (ad fats : (v X
; voTawrndog| » STSURQ 3YSusg
S oawn a wmm nuqunu uoTIRTnEOd uoTIRTNGSd | 83T 1ML uoTavTRdod vorsendog| snwy zunouu vorieTndod uotawndod tey) febureres
oToz TN ‘Ray 66T 66T TFOUUY “SAY hmm.ﬂ. LB6T TRRUUY “3AY 086T 066T eory
| ovoz - teet| 66T ~ (B6T LB6T = 0B6T )

2-20



. URgn (MY iRAON

L vEg'ez .80 g 06Y 92 IAL] £g. LT YA A 0'c 69C7EY 86L°4 TYL0L

£ 0L €0 2t 699 50 T 6% (1284 T ccy Les URZMML 92
T's ove 80 o'y (31 0°% £y L25 ¢ T &°¢ sitr 22T bueddes gz
L3 86z 80 o't o9z 0T 60 114 34 80 £T2 oLT ORPIQNRY BT
o ¥66 g0 &'z 899 o't L'z Bte o'z vz Tt zog - Tibwes gz
9T 99978 - z°0 09t Le'e £'0 AL S+ gzz'e | o0 £ st 100’ % 1143 (M) uetodwIRnd "IT
T BLS 8'0 o't $0% o't 6°1 1A st Lt szv vez oabuma 1z
b A4 vee $*0 0% 4:13 T 6T vEL 61 et L) t8e¢ BueTng -0z
A 84 £87° 1T <70 vrot £80°T 0T 86 | vZo'T A ] 016 11=11 sv1dtg ‘61
LY 447 0 AR 74 ) 0 L1 _ szv ¢ L't sze 0sz TebneveE 8T
A 4 144 g0 o'z 889 50 6T _ 899 AL g1 oY .11 ueooTERd "Ll
90 vt L] %0 14 0 $'0 ovE 0 %0 9% L29 weruTIRg 91
8y ozs 0 7 9 veb $'e LA &Ly 60 Ty 0%y 80T e@EN "CT
o0 508 g0 9z 654 01T 134 sTL 97 Tz e 06z uvIequeN T
T LLs 8¢ 0t ¥04§ T 3] SLY L1 8o 2zv Bzs ITdnown. tet
oY FIP'T 8'0 st 9ET'T 0T o o1’ T 0"z 62 £10°1T 0sE. busTedymbuonqrT "1
FAR T £°0 51 £99 0t $'1 $29 6'T DR 8rs Y uwbewed ‘11
o'z {64 M) AR 0L o1 9'T eeL ST s 29% 55y sediang *01
L 0L9 8°C [ 13- 0t 4 155 8T 4 98y s61 AOIOICD 6
$'s 69 0 0's £t o't Ly 865 0°s - 442 o921 weTTTER) g
vy L8 $°0 oy 4wl o't 8¢ Yoo LT L34 114) 981 Buoqrr-3001TD "L
14 ve'y 8o %' oLzt o't £°6 $6T' 1T 13k 4 gy 20071 $TT UELIRIDED ‘9,
96 496 90 ve fge 0t 6L (312 v A4 144 001 webITsuaqed g
54 oL 0 vz L £°0 £z . toL T 1Tz 159 Lot uRRTETNOED "B
'y vzt 80 L't Tt o1 $°¢ gc0't €1 z'e $96 00t UENARED *C
oy £oY’t 80 $°% £96 o't g'c | L06 81 6t to8 vLz uokng 'z
z°¢ 689 90 g2 09 . 0°Y 9 " L9S g1 £ o0s L1z Tueg 1

c.“wwu;c?'mo a co.wwMMMﬁom S.Mx ““vfuonu cM“M”M”Mo 4 voTieTndod | eavy ﬂ“wwouu cMMHM“”m.om ueTReyndod n.uthuw:ouw c..wwuﬂw._m_wwom votierndog (ey) Rebuereg
0TOT M“amcm nNMM 66T €661 Mmmmnm TaAy L8eT LBET auqcnm..u>¢ oBsT 0851 woay
, F2-13 LBET = 0861

Ilocos

UOTASRLOIF UCTIBTNUOSF

TRICoRE Yot OTSeL

2~-21



=PANUTIUCD B O~

Il;>c<>s

LT’ T

- 9P 11 T T 596 4T 7T ¥9g T 98 Lyl 8L RO TEETYE “ 52
(241 T T o1 A4 S60°T A4 9'6 vhe o 8¢ 69 86 anxed ‘uz
'€ STt 't s 860 T 0°z Tz S48 st PR 4 9L e - sozoTedIRg LY
50 arL - T L 3] 144 51 v0 9% 91 0 808 BEV'T wduetew ~zz

T oL 50 z°0 969 0°T, T 959 T Al 809 eETE DoIoueR 1z
8¢ 065 20 9 oLs 50 $°E £45 L'o peE LIS LST bewbxew 07
8T 9ZL g9 9°T L99 o't £ 829 T v 1 [4:34 134 buesveuey g1

- 0Z0'1T 1 - 3] 1 - GLL 1T - oLe - ofaty DyseTew g7

- zoL 1T - tas 4 - £es 6*1 - Lov " Sevequeaen L1
2L $0T'T 5T 9'q vE9’T vz 8y 919’ 0°¢ 6°% AR voz ovuaeer Ty
0 0es’'T 1 20 TLL'Y ST fA ] 91’1 51 0 LrG’T L8L°9 DTET-DTED QY
1 BTL'T s 1 11 CEfE’t o'z ot ety 02 80 0T Pzt , xe38I Y
70 viz ) 10 vLZ ) 10 rez o T'0 Ix4 0T6°% vruexedax -¢1
90 W't T g0 TE0°'T 5T $*0 EvG T L ake] ote 800°T seatdye 21
86 296 570 a6 ve8 ) 0t 579 ££8 T gL 95 86 wIleTq 1
0 h£41 ) 20 »0S 540 210 637 9" 0 T'0 (314 €57 T wednbeg 01

- uge T - ™s 'Y - 56¥ &1 - vev - VIqWOTaD. 76

£o vib T £0 606 51 £'0 DwL o'z 20 vy 6Te'Y uweuw) ‘g
ST TOT1 $'T 't LI 0z 01 854 s'¢ 80 908 SeL UeTOICETaRy ‘¢

v'0 664 $°0 £'0 vEL Lo €0 poL 80 £0 99y 17’2 ofeqe) <9

1o 0L0°T 1 10 888 5*Y T°0 41 1z o ToL L86° T weuebueced ¢
8z Yoz 5'¢ R4 5Tt (3 5z | 580°'T £ 4 166 oY PIOTAGTRY ‘v
z0 oy %0 z°0 9zy L0 z'0 60% 60 z°0 vat TeE0E aBeg ¢
L0 SOL 11 50 =1 $°1 50 £33 4 $'0 99t LLo't WIBTY T
tre 0ET'T 1T 6'9 120°T 51 59 © w6 8t 9°¢ »2g LYT TIARNV T

" Aatsu - (%) o (%) Y]

comarnod “TII Sorh T ereved IO 0 B0 o e S BIE errilod WTEE | (0 | s

ovoz - gest]  © geot ~ g1 T caer ~ oger]  O°OT

UOT300L0Xd UOT3EINCAOd XCFUTA §°¢°T STTeN

22

L 2<



11ocos

uesIn (M) e3eN

A L907¥g 61 90 $94'82 ﬁ ¥ 50 w tovior | @'t vo m 95c* e o9z’es - T¥LAL
- )
PoT s o1 T8 008°Y 01 59 979’y T 8L Ly 8cs _ {83 uetowIqes *Br
o0 SCT' T R z'0 D3-d) €T EAlY] 298 4 T ] gEL Q6L't . wAwsta “67
s°0 $e2'T T ¥0 sT0'T s't 50 L6 ] £o oL osE’T weSYDURT, gl
- oLy T - s9Y o'z - 1342 $'z - ¥ot - IRWSL 03UNS LT
10 ovE 0 T 9v¢ 0 0 W 0 10 ove vze'r ‘esor ves ‘oz
hu«u.:dﬂ. A% fatsusa ™ ﬂ & %) Asr -
t uotavindoq | vaer Wamoan ; worTarThdod | FAPY UDmeTS ATsuag uptaeTndod! sawy ox ITsUSd uoTIeTnde, 3
voTavndad o VETATTHSO. : w =% A0 TIerrdog {eu}
ot0T 0ToHE TenWY *sAy o.n.me..n a4 £66T eIy TBAY “ dQAwMM“mom LBET . TERUUY “eay cdﬂMMM“mom 086t esxy Aebueren .
: oror r./nmm.a.. £66T ~ Lo6t - L86T = OBGT - .

2-23



Ilocos

' WRQXA (N} Te30N
. 62 819°2z 8¢ 2 CSLT8T 1 vz 26 8Y 1 27T B (A 008’2 TYIL O
v T 266 1 Rads ote $°1 ot L 91 6°0 €99 TeL " urasniy RS 97
5y +6L°2 g0 £y $59'2 veo zy 7652 v'o T 1z5'2 oz9 (M) uotoetasd 52
v 1 922 0 v1 92 ® v°T 92z 0 vt oz 8eT (") ¥OTUOIBA BT
91 159 0 91 159 ° 91 159 0 91 LS9 LTb éang *gz
<9 L8T't T'T £'s 69% 5T -2 988 9T ¥y L6L 4-39 uvpelung ‘2z
grsr $50°1T €1 ot sOv° T 87 94T veT'T 9'¢ LT ze6 89 s 1z
4 zot 0 o2 70t o 9T zet 0 2T zof o1t sepIs "0z
s 759 €1 oy vy o' ot uLs ' e m oEY | coz oxped Uvs "4T
£€T o] £LT Q |4 44 Q €L weng wes ‘gt
L h&A-] o} e bt ¢ 4 129 0 A heA] BE TTS%d LT
$'€ YT’ T o't A 0L6 o't 9z v6 Tt ¥z L8 o%¢ Buoavaeq 9T
L1 Az 0 Lt 88z 0 L1 g8z o Lt 88z $9T werequeg *§T
£z vig 2T 61 514 st 8T 274 61 s'T ' 9LE [ T Fedn Aeteqy BYvo "t
14 z58 z1 65 oL o't 0's 06s £'g 6% oLy $tt wepalnbuen “£1
AL Z6T'T 870 A Wo'T - | 80 T'g z66 60 6°7 zte T8 uTeweN 2T
6% 78T z°1 o'y 962’z $'Y L's Faadd- Lt £c LLe'T £ weresegbey 1T
't gt 21 50 w8 51 EA 9tg 81 AL Ly 059 urRTUmW "0
0T fa4y ] 01 43 [+] 0T zZ8E o) 1304 7se []:14 SIUGN "6
1 b T4 [} 1 114 0 PT [ T4 ¢ |4 1344 £9t AOJUrsSeW g
Tz 1Tz 4 17 TZE Q 1°¢ Tz 0 Tz Tz cet | woey L
o' 0z9 G 5y AT g0 L'y 1z 80 by £er 2T : {n) sezoreq s
B 18 01 8’7 " OPSE [ AN 9z Qte T LAk ot 8ZT bogeden g
9°g 910’2 0'1 0'g ZoL'Y frA g8z res’ T EAN 97 geY' 1T L9s dynbetre) "%
& T [4-14 [ 217 20k 5T v T TLE 5°'T 1 244 LS wRIRLURAYY ‘{
5t 518 8'o 1'¢ 5L2 g0 e 992 80 8z ez 06 h westeqen *Z
50 zow z:0 970 L¥s 7°0 59 2oy z°0 50 9ty T8 TTsowg T
%) .
=MMM“M”M0 coﬂwﬂwmaOn ww“m“uvuwwu cMwHuM”Mom ueTawTndod ounmﬁquouu :M“MMM“Mom voravyndod oucmhmwaouu nM”M”MNMOQ vetyeTndod (ew) Aobueres
otoz oo o nm@M 66T £66T Mmmucm FMMM 86T L8617 ﬂaaccm e g 086T vaxy
LB6T 86T

uoTaoofoxd uoTIeTNAOd Av0Rd  9°f£°Z STURL

2-24



Ilocos

wotaoaloxd uetaeinded WODdOI-wOEN o wotadumsse ubty uo paseg

2IRI UIMeIL TeEnuue sbelsAay -~ WUO'Y,

votaeindeod Ywao - U3 EYAVWLY
0Es' P8 0to’vLT 0z8'PeT ETZ'TST uotysaloxd mol
vLE’ Yoz 960°8LT ZIe 99T £TZ 15T UOTIDALoXg WOTRIW
0E0'8sE 06L /85T ovLisIT gLy 19T voranasioxd ubIH Te3oL
¥9'0 O¥SITT 880 OLL 6T 80" T OveeT 9T LT UoTIDOLOXE MOT
80 879’22 T°7 £5L°6T z°T B6Y BT aTo LT uwoTIoeford WNTPaW
vz QLo LS . £°7 0ZT’'8e vz ost'se TSLY8T uvotaseloxg ubTtH Avowg -5
80 000728 21T 086'Le 29t orT'oz 95L's2 - uoTISsloxd M0
o'T LSO’ vE ¥T - T -4 97 gotroz 958°¢e uoryosfoxd wmTpayw
vz 096°'2ZL £z (o] TAd -1 v'e at-f 44 LB'ee uotiosfoxg uybty  awauTy vy
0 0B8“LE 95°0 050’9z 80°1 061'sZ 698’62 uotzralexd moy
S0 vEg’BeT Lo 06v 97 1 _ vorisT K woT20{0g UMTEAW
1k 08T/ 61 QEL’TE 1T oge’ee IA-1 00 54 uotiowlozq wbTy wazwoeg ‘¢
g8e8"¢ coo‘se 1 o] T4 ¢4 LT oi=Ts R o4 £18°LT uotazalozg moT
T £9L°92 [ ezez 67T LT ETB‘LY voraosloxg wmIpaw
vz oz ‘sg £z 0ze’LE vz 061’2t 902’81 “uoraosloag ubTH utnbosed g
970 orz’ss 85°0 orTsL 80°T 060°5L 659769 uotInelezg #og
80 26676 1T 92’08 T T sTLSL 659°69 udtadeloxg WATPOW
vz 00v’ veT e o¥TL0T ¥z 069’68 650°9L uoridslord ULTH Heowy -7
G/4 3ION SO20TI
(%) 4°9'vw 4% (a) A*H°Y &g (%) W'Y 4% a1
010z £66T L8671 0867

UOTI02L0Zd UOTIPINAOd YaIMOXD MOT PUe UPTH (M 93ZO0N SO020TI  £°£°7 2TCRL

2-25



Ilocos

(00T X & 1/¥° S d) uetaerndod Ceion SUY3l JO U0 A2d ~

%

waxe DHAXSS ays ur uerierndog - ¥r§td

vere Apnas oys ut worseradod TEIOl - &'l STRWey
gL 95t YPT | VL8P0 8y 901768 960'8LT Le Lot 29 TIv' 981 62 LG LE £12716T TPacy
z9 - LT YT €z Ev’BT oy 12t 9 TET'L 95y TIT v 0oz’ Y ££$7 A6 woxT [wIny
001 104709 T64°09 0cT 99795 9L9°95 00T L6 VG 9L6 TS r9 DLL'EE 09925 wolv ueqin TRI0L
98 6¥g7 T 0-R 4 44 6EP'S -7 4 g1 6£E7E g6% ‘87 - - aT0* LY 1wl
65 £0T°1Y TLE'8T zT 1102 sze’9l - - 66T’ - - PLLIET waze Texmy
001 ove’E oyt faleg jha-Ae ok M QoT 6et ‘L (1t - - orT’e vale uwqan deceg -g
or 5z87¢T L907¥E ¥z f4 =] soL‘8e LT 5T9'Y £9%79Z - - 9L ’ET TR0
9t ¥I/0T bl A=A 8 2r6’T GO8'ET - - LB’ TZ - - 6ET'6T vaLe Teanyg
06T TT9’S 119’6 00T Qe Y ooe’Y 00T 919 219’y - - LT’y BaIR URGIN | TRIVTA ¥
.26 ror’ oz ¥£8°8T 19 502491 cev’az or 8T9°TT vov sz £v 00T/0T geE’ee eIy
B8 86L°LT 891702 v gZ8 L £1T’8T Tz T6E'E OLT LT 6T 00672 88E'eT eaxe TRINY
00T 99978 9998 00T LLT'8 LLe’s 001 8zz’'s gzT'e 06 0T’ L 100’8 TOXY URQX wIXWORR °f
£ 9291 £oL 92 LY ovm.oﬂ 122’22 ZE zZ5°9 ZZR'0L 4 oLT’‘s £197LT TeIOY
™ coL'e 10217 T £vE’s ¥ZO'LT ot BLY'Y BLZ ST 0T Q0E’'T 9L6’2T vaxw TeANY
00T Z95'sS 2956 00T LeT's LBT'S 00T -JoM veQ's oe oLe'e Lee’e 2T URQIn wmbnseg g
6L £667 2L 65726 Ls 80 9% L98’08 8y TT0° 9% SILISL £t 00L'22 659°69 TeI0%
%9 LEL'SE 9LE’ ¢SS 14 BOE‘TT 88097 5 292’ QLB TY - - ¥8Z’LE vaxe TeIny
00T 91T LE 9T Le 00T PLL W veL've 007 6%L LT [ 781 oL ooL‘zz got’zg waxe weqan Seowy "1
g/ SITION S5000TI
% vs'g ay % v'std a's % ¥ 5t F- A % ¥ st d &L
QtoT £667 LB6T 0867

M O3JA0N SO000TI UT Boly PoAISS Syl UT uoTIeTnaod poidsfold g°f 7 QTR

2-26



I1lccos

(00T X ¥"8"4/4°5) ¥'5 d Byl FO JUSD Xad -
ueTierndod pealss -

%
a's

B5IP POAZOE U UT uoTIeTNdod -~ W'Etd  SSyXTWay

88 199%22T] 95 wvT| 98 zes‘ze | o01’ce T GTT Yy | LOT/Z9 99 000°SZ | OLBLE TeROL -
08, 656799 | $59'¢8 oL 08LYET | 0£b7EZ 0s oes’e TETL 8t 009°T | -00Z'V veIE TRATY
00T T0L709 | ToL'09 vs Z0T'ES | 9L9’9S v, $6SIOY 1 9L6 VS 69 00PUEZ | OLL’CE | waaw weqrn  TRICY
s8 S097ZT | 6¥87YT s8 sco'y | eev's 08 | ooz 62L’cC - - - L
08 656’8 €0z°11 09 orzT 110’2 - . - - - - woxw TRINyg
b
00T orere ava’e o0 8TV’e B2IPE oi:4 bre'e 6IL'E - - - waxe uedzn  Aeowq g
48 T8L'ET | S7e'sT | 68 0Lo‘s | zTve's o | 089t | et9'y - - - LT
08 0LT’8 pIZ0T 09 0LT'T Tve’t - - - - - - wa3w Texny
00T | TI9's 11976 00t 008’y |° 00&’Y o8 089°¢ 979’y - - - e8T® Weqdn  XWIUTA P
L8 90672 | POVI9Z 98 LSBYET | S0Z79T L 0L2'8 619°1T 69 000°L 00T*0T TRI0L
08 OvTYT | BELYLT 0L 08%’s 878°¢L 0% 0691 T6%°¢E vE 000°T | -006°C waxR TRNY
00T 99978 | 9998 oot | LLE'® Le's 08 0859 BIz’s €8 0009 00z L TOXL UPQRN wAXRORG ¢
88 295771 | 597w 8 L8T'6 ors ot €L | SEL'Y 7359 LL 000°% TA S ToIoL
08 0007 £0L78 5L 0007 EYE'S Ly | 0oL 8LY'T =14 009 oce’t eaze TRy
00T z9s’s zos’g 001 Let's LET'g 08 ste’y vYo's B% povy e oLe’e 'aIe weqan uTRbAsed "2
06 908769 | £56°2L 48 0zz’6t [ 2809w €2 0L PT | TTO"9E 29 coeteT | ool 1rI0L
08 065°8BZ | LEL7SE ] 0L 0T6’L 8og ‘1t 0s o't | zezie - - - voxe TRINY
00T 9TLLT ) STITLE 06 00£°TE | waL've oL 0T9°eT | e¥LULE 79 coe’vT | 00{°22 | wexe weqin  Beowr 1
_ : ! _
m a/4 #3320 SEPOTI
* a5 ¥'sta ! “ as % s d ) \\@ a-s ¥'std ] d°s v g4
0102 £661 _ 48571 o861

M 93ION SOD0TI UT UDTIBINCOJ PIAIDS POISaloid 6°C 7 2ITdel

L2-27



POPULATION

Ilocos

za)'m // 201|874
/*ﬁgﬁorm FOPULITION
- . 1 THE STUDY AREA
1641
150,000
151,213
2
-~
“Hafas56
POPULATION
IN THE SER}ED A
s 123,661
-
-
~ /
100,000 1 - -
SERVED PORULATION
P4
7
s
Aszj07
~
50,000 el /
{
37970
[z5.000
o - :
1980 1985 1990 1595 2000 2006 2010
: f987 1993
YEARS

Fig 2.3.2 Sexved Population




I1locos

~-pPonliTaucy aq on-

(wwxboxg 11T oaseud)
vaIY POATS=0T0T

(uwexboxg 7T aEwUI)
VOXY POAXSS~[EET

(wexbozad I 280Ud)
woly PoAIeS=LG6T

Baly PaAIas Juespig-0867

8°s 08 og 414 vsoy eaues
FAL oL 08 toT't o3ebuen
£1 0% 08 0s9 , MTURRY
4 ot .08 0Te’T neen
9z | 6F o] 016 3TARD
gLt | st 08 09t ebueoques
g6t oL o8 LBE'T Sesusg
08 444 YZNoOY uveebunged
i 0¥ 08 ' BL6 wRaoN weebunges
g*¢ | OIT 08 5L préwer
6z cEY o8 4434 zeder
[ oTT o1} 066 | A AY 0s oL (e} "] weIngeIey
6's 06T 08 2oL L6 09 0L 095 kephezeq
Lt 06 o8 $65°T | §°82 oy oL oyTT Buozang
L5z | 09 08 ors’T € o oL 096 oqTeN
, QB or A" 0L o]} asaM wesTTRbueN
P =1 0s o8 Zv1T v ot - oL oLL 350 uesTTROURN
oy oLT 08 1142 8'9 8 oL avs “okng
Lo $9 €8 880‘T | L'¥Z | CE oL oL BYIRY wIURS
o't ozt 08 29t £°s D9 oL gze ocenwy ues
eas-] oLt 08 970’ | €79 02T oL 9L £y 08 oS 00¢ Suaory
£°9 09 08 SHO’T | LS 087 oL 00T | €76 02T 0% ) uepurd RXYA ITACE
. eIV TEINY
b ¢ 6z 00T 9Tz LE| 67T 6ZL 06 Q0£°TE] ¥UZE | 6TL oL 079°52 5¢ ooy £y 000 T OISR TGO
. eIy Wwedqly
e/ | (v ew/d) | (ew) e/ | (ew) | S | ew)
Qe | WS 4'lL % a5 Q& s d'd % a*s g d '8 a'L % a's Qaa ¥'s 4T % a*s febuezred

BvoeT ur woIy DpoATD

g pue

uoraeTndog POATRS QT°€TZ STARL

2-29



Ilocos

exeaoay dad suchand ‘Axtsuep uepavrndod poAxas + &°4d

axeinsyut voxe (PRAReS + 'S

ubraerndod TR303 HUF O YD XBL + 4°F &

uweriwinyod poazas | 478 SAARwEY
4 8'LZ L9 1 abelsay
rIz e 908’59 0%’ T oez'es (11 0oL’ 42 o0% coc’ #Y TRIOL
z'9 | O£l 08 §08 ueebutrRy
58 0eT 08 20T’ °TTd
8y 0T 08 0¢Ls ehedy
£ 08T c8 99 pRoRTeR
L4401 001 o8 BSO‘T BuoseIng
(ed/d)y | (*W) (ey/d) (ey} (=y/4) (wy) (ey/d {ewy
ga | ws |azs] as |.¢a | ws [ exs]| a5 | ga | ws | ers] a5 | x| ws |azs | 4as Rebueszeg

{wezboxa 11y @svyl)

vEIY POAXDS-0TOT

(wexboxg 1x eseyqd)
RIAY PRAIOS-LGET

(wexboxg I osRUd)
woXy pasades~LgeT

ROIY PRAIDS IUISIII-DE6T

2~30



Ilécos

vAIY DOARS~EG6T

PoXY POAIDS=LR6T

BB PIAIDE IUSSXI~JRET

azeasau uom. sugsitad ‘Aafrsuep uokawrndod|paaxes ¢ g4

sxelsayl UT woxe| paAXey R v¢'S

wotavndoffl Tenon T.ﬁ 03 AUBD X9 L J°T %

| uorsetndod| paazss r m.m. : SNITWSY
19 9%L 2 a £ ' abexsny
L5072 zos’eT L1271 L6T’8 LLs SEL'Y oBY coc'y T*30%
L'z | oo~ | o8 028 | eroueasy
et oot | os 069 wenzen
s'o | ovT | o8 ote | 7o fott | s 089 wenayTheN
L Cé o8 059 69 89 Gl osy _ welndning
874 oo 08 0se L ov SL oot vawbexd
$ ort 08 004 Z°s oY SL QzZs u.m,cdwodz
'S 0s 08 oLz 9 oy sL ove oqIRN WeReCED
vy 0TZ - “om ¢z &6°¢ 1 SL 009 Buesurg
-2 <8 o8 oov LG [o3°) B7A ore 1 ov 0% Qo 4 o b4 09T a.mm..nmﬂudo
A QIT 08 oee Tz o] SL oLY 4 05 0% 0T 9" 05 13-4 08 TIN3IRY
£°1 00t K Q68 T jole}A SL ove T orT [+353 08T T OvT s [o3:8 seqing
%9 56 08 oz9 a9 oL St oor g 0% (s34 o1=v4 Pr 0% 5 ozt qebuegben
vOIY TRATY
L°8T LET 00T z95’s gL L6T 00T LET'S | 9757 L6Z 08 SEO'Y LT o0z 0L 00 ‘g UoIoRTaed
wary wedIn
{vu/<) (e} (eu/q) (ew) 6 72:)] (=) {ey/d (o)
= .Aﬁﬁ.ﬂamﬂwu& HHM.MmMn& = == Aﬁq.“_.m“omum. HM.MmMnﬁ = = Aﬁo“@.%um M.Mmqan& 2 == ws |ganr] @ Avburzaeg

L eOIY POAIDT~0TOZ

UTNDD ST UT POAY DOALDS PUE coﬂpmaﬁmom PoAIeS TTC"Z STEL

2-31



Ilocos

(weIboXZ TIT SEPYI)
VoY POAXSS=0T03

{wexboxg 11 sseyd)
©BIY PRAISS-{ 60T

{weaboxd I oseud)
vaxy ponlas-L86T

RIXTY POAXDS ULSIXI-0B6T

g L6 ’ 7'CT - abexsay
osL'? 806’72 GEY'I L58°¢T 0z9 0L’ 0007%s TR0
L't 34 SL 098 URZINGNL
T°eT o5 1 ¢ts azew3oay) ard mcornom ‘fafrsusp uolaeTndod| poAzas « g4 Bueddar
L9 o124 1A 008 oxvasayl UT waxv{peamas +  ¥'S TTéues
g’y 051 LTA 0BY uprawnded Tvaol pun o3 abED X9d & &°I & Thuwerng
g5t 0% SL 0%6 uoryeThdod|panzes + 4§ fpEdITWaY setdid
§°0T oY 7] oz . ueavN
T2 orT SL 0Tt SusTedy-5uo3qTT
1453 OLT $L ol:1 uebeueg
17 o5 _ | Se £5s weITTSe)
£6 | oo st 089 BUOHTT-2TOTTD
o'y 07T &L QEQ'T | £ oR oL ort UEnIREeD
175 0zT 0F 019 95 Q6 oL 008 ueRTRTNGED
6'€ 087 08 0TL 67 orT 0L 0%s sadtang
179 06 | 08 .05 $ oL oL ozy . Tueg
r 4 01T - | 0B 0¥z €2 08 oL 0RT OPPTURY
vE 00T} 0B ove s o8 oL oo¥ Tebuseg
62T 06 o8 09T T § 4721 oL oL c68 ¥ 0T 0s g% 078 URIRITDY)
¥5T | S 08 oLL 8-zT 05 0L ovy | LOT o¢ ov cze uehHITENRD
89 o8 08 ovs 89 09 3L oty 11 oz or ezT #028203
Ty 0T 08 085 v 911 oL o8Y 6°¢ oL or oLz 0001 uRDoTSed
2 o1t o8 oBY vy 08 oL 0L9 LA s .ot 05¢ wokhg
eoXy Teany
L791 025 00T 999'8 | T°91 czs 00T LLe’g | U9t oov o8 08G’9 <1 0% 5L 00’9 WOTIRTOZ
' . . vBXY UeqAn
(ey/d) {*q} ) {ey/d) (=W {ey/a) (=) /& (o)
a'e v's &3 % a's @4 ¥°s ag s 45 a-g ¥'s a0 % as a-g s ad % as Avburzrey

©IIBORY UT PIAV PRATOS PUP UOTIRINCOg PRAXaS ZT°f°z STCwl

2-32



Ilocos

sxvasay x2d suckaad ‘Aafsuep uckaerndodipaazes ¢ Qg
axwiosy| Ut wexelpaazes «  ¥'S
uptietndofl Te30% BUI 03 YLD AL & 41 %
_ woseTnded| paaxes B 'S feyaveaey
£°ST et ebeasay
006 T6L°€T oLt 0L0’9 R
v oz 08 088 URTHOOS TR
- - 08 Qzs vImMIed
s'vz | ov o8 086 ET
L 8% or 08 OLL uoneIQ
L'e o7 . ] 08 o1 s soxoxedivg
+°6 oS o] oLy leebzen
g7 8T Q& [oF] omowa Jeuemy
8°zT ov o8 16 (44 0t 09 099 Thavd
- - 08 oze - - 09 o1% SrseTeu
eIy TRINY
L'87 00t 00T 119’6 £°97 oce 00T 006°F | £°2T [s]e}y [s]:4 069‘¢E - - -~ - UoTITTaed
, vIXY. WeaI))
(eusa (") (/&) {(*w) (ew/d) | (W {vu/a ey
g ¥'s &5 % a3 a4 ¥'s. 4'%L % 46 o4 ¥'s | 4T % 49 c'a 'S 4L % d°3 Aedueazeg
(UOXSOIL ITT SETUL) (wexBhoxg II osvud) (wrexboxg 1 oswvyg)

vaxy poadag~)TOT

YaIy PAAXIS-LE6T

VoAV DIATOS-LEGT

oIy DPRAZSS LUDSAII-0A6T

IOJUTA UT CoXy DOAZIS pue uotazeindog poeAaIsS

£1°€°Z 9TRS

2-33



Ilocos

M uunuuoL zed sugsasd *Aafrsuvep vorserndoed uo>umwxﬁ a4
) SIRIDIY UT ROXV| DIATIS. - WS
votaeTndof 1ea0x bus 03 392 Ieg + 2°I %
ugtserndod paaxes = g5 | syavwey
gL 69 L8 ohezosy
079’1 80921 ors 8c9’y | sz 0L TPIOL
8°¢ OTT i QTY DOIUTEVH
$"6 0Lt 08 019’1 draegeTres
9%9 0L .08 =} _wﬂco
51 o} 44 o] oLE -Tiseeg
672 - o0z orc} 0Ls TRR TR
z°gr | ot | om 05272 veTRoRaEeN
BZ 06 08 Q0r1 rams
Al 00T og 026 06 09 0BS5S Suolwaeq
9°6 00T o°] 096 06 09 0e9 uTseTEN
. valy Teany
St 05 oot 144 0% 00T 922 gy 08 087 BOTIOIBA
s°zt | 0% 00T 929 oy 001 Lvs o¢ 08 ozy sexoTog
£°6 00¢ 00T 6L oSt 001 88972 ooz 08 0L0"2 ueToRTaed
. ) , vaXyY URQIn
teusd) | (ow) T tewsd | ew | (eusd) | (PW ’ (/M ) m
Q'd | ¥'S | &I« 478 ad ¥'S | 4T % 4's | g'a 'S [ 4L a's Qg | ¥'S | 4T % 48 Rebuezxeg

(weaboxd yIY eseyud)
vaIY DIAXIS-0T0T

(wrexboxg II o5vUL)
VaaY PoAXdS~Ca6T

(wexboag 1 eseyd)
VOIY POAIIS-LE6T

VoIV POAXDS JUSSHAA-0AKT

ABOBg UT POXY DPRAILS pur uoTIRTndod PoAXsS HT'CZ OTdRl

2-34



Ilocos

3.2 Water pDemand

Water demand projection in this section is undertaken to obtain
a basis for a long range water supply plan until the Master-Plan'target
yéear 2010. The water demand projection years are 1987, 1993 and 2010
conforming to the desiQn'years of this study. The water demand pro-
jections for this study are worked out based on the concept or the
methodology indicated in Appendix 8.Procedure of Projection of Popula-

tion and Water Demand.

Water demand projecticons have been made separately for domestic,
commercial and industrial, and institutional demands, and for unaccounted-
for-water. The categories of water use adopted herein are those presently

prescribed in the LWUA's methodology manual.

The average unib consumption figure, which is the amount of water
required to satisfactorily supply to all consumers on a continuous
24—hour basis, was developed for each of urban and rural demand areas.
The unit consumption figures are qualified as theoretical since there is
insufficient data available to develop accurate unit consumptions. The
theoretical unit consumption figures are therefore subject to careful
review and adjustment after the First Phase program is completed and

consumers have an adequate continuous supply of water.

Sumtary of water demand projections by the design year and category
of water use are shown in Table 2.3.15 Thru Table 2,3.19, Served popula-
tion and average day water demand in each city/municipality by demand
area is shown in Table 2.3.20. Based on the design criteria for planning,
included in Appendix 7, maximum day water demands and peak hour water

demands in each city/municipality are calculated and shown in Table 2.3.21.



Table 2.3.15

Lacag Average Ppay Water Demand in Urban Area

{In m3/day)

Ilocos

Use Categoxy 'o°F 1987 1993 2010
Domestic 3,023 4,226 5,768
Commercial and
Industrial 331 657 1,526
Institutional 47 94 149
Accounted-for-water 3,401 4,977 7,443
Unaccounted- for-water 1,748 1,659 1,861
Total 5,149 6,636 9,304
Population Sexved 23,620 31,300 37,216
Per Capita Use(lpcd) 218 212 250

Lacag Average Day Water Demand in Rural Area

(In m3/day)

Use Category Year 1987 1993 2010
Domestic ' 79 618 2,859
Commercial and _ _ _
Industrial
Institutional 2 24 114
Accounted-for-water 81 642 2,973
Unaccounted-for-waterx 23 158 744
Total 104 800 3,717
Population Served 1,140 7,920 28,590
Par Capita Use{lpcd} 21 101 130
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Table 2.3.16

Pasuquin ﬁverége' Day Water Demand in Urban Area

(In m3/day)

Use Category ‘oor 1987 1993 2010
pomestic ’ 424 598 779
Commercial and

mdustrial 48 73 133
Institutional 8 16 22
Accounted-for-water 480 687 934
Unaccounted-for-water 246 228 234
Total 726 915 1,168
Population Served 4,035 5,197 5,562
Per Capita Use{lpcd) 180 176 210

Pasuquin Average Day Water Demand in Rurxal Area

(In m3/day)

Year

Use Category 1987 1993 2010
Domestic 18 312 700
Commercial and _ _ _
Industrial

Institutional 1 1z 28
Accounted- for-water 49 324 7128
Unaccounted-for-water 15 80 182
Total 64 404 910
Population Served 700 4,000 7,000
Per Capita Use(lpcd) 921 101 130
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Table 2,3.17

Bacarra Average

Ilocos

bay Water Demand in Urban Area

(In m3/day)

Use Category 'oof 1987 1993 2010
Domestic 691 963 1,213
Commexrcial and
Industrial 79 117 208
Institutional 13 25 35
Accounted-for-water 783 1,105 1,456
Unaccounted~for-water 401 369 364
Total 1,184 1,474 1,820
Population Served 6,580 8,377 8,666
Per Capita Use{lpcd) 130 176 210

Bacarra Average Day Waggf;ggﬁgﬁgwigvgptaL#A{gé

(In m3/day)

Use Category oor 1987 1993 2010
Domestic 117 427 1,424
Commercial and _ _ _
Industrial
Institutional 3 16 57
Accounted-for-water 120 441 1,481
Unaccounted-for-water 34 110 370
Total 154 553 1,851
Population Served 1,690 5,480 14,240
Per Capita Use{lpcd) 91 101 130
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Table

Vintar Average

Day Water Demand in Urban Area

2,3.18

Year

{In m3/ day)

Use Categoxy 1987 1993 2010
Domestic 87 564 786
Commercial and
Industrial 44 69 135
Tnstitutional 7 15 22
Accounted-for-water 438 648 943
Unaccounted-for-water 226 214 235
Total 664 862 1,178
Population Served 3,690 4,900 5,611
Per Capita Use({lpcd) 180 176 210

Vvintar Average Day Water Demand in R‘Ej“_]:_.ﬁﬁf_""f_

{(In n3/day)

Use Category oof 1987 1993 2010
Domestic - 91 817
Commercial and _ _ _
Industrial
Institutioﬁal - 4 33
Accounted-for-water - 95 850
Unaccounted-for-water - 23 212
Total - 118 1,062
Population. Served - 1,170 8,170
Per Capita Use (lpcd) - 101 130
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Table 2.3.19

Paoay AVerage Day Water Demand in Urban Area

(In m3/day)

Iiocos

2-40

Use Category L 1987 1993 2010
Domestic 280 394 510
Commercial and
Industrial 32 48 88
Institutional 5 10 15
Accownted-for-water 317 452 613
Unaccounted-for-water 164 151 153
Total 481 603 766
Population Served 2,670 3,428 3,646
Per Capita Use(lipcd) 180 176 210

Pacay Average  .pay Water Demand in Rural Area

{In m3/day)

Use Category 1°0F 1987 1993 2010
Domestic - 24 896
Commercial and - _ _
Industrial
Institutional - 4 36
Accounted- for-water - 98 932
Unaccounted-for-water - 24 233
. Total - 122 1,165
Population Serxved - 1,210 4,960
Per Capita Use(lpcd} - 101 130
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4. Water Soufces

The major watey sources which are presently being used by Level III
systems are'springs and riverbed water. Iﬁ addition, there are deep and
shallow groﬁndwater sources in Lacag and Pacay which are not put into
service yet because of lack of power facilities. Details of all.potential

water sovrcés are reported in Appendix 5. Study on Water Sources.

As for springs, those with rather abundant yields are already
utilizéd for watex sﬁpply. Riverbed water of thé Bacarra and the Laoag
Rivers is a promising water source as evidenced by the existing infiltra-
tion galleries, and the rivers have abundant_perennial surface flows,
located in the center of the study area. In Paocay, which is situated in
the southexn end of the area detached from other poblacions, available
water sources are not necessarily sufficient as groundwater in the area
is more or less saline. Under the above circumstances, water sources
to be used for each phase of the mastér plan are discussed in the follow-

ing.

For convenience sake, Fig 2.4.1, Fig 2.4.2, Fig. 2.4.3 and Table
2.4.1 are prepared to illustrate, in a schematical form, the relationship
of supply sources with respective productions and poblacions with their

water demand.

4,1 Phase 1

In Phase I, the total capacity of the existing water sources, both.
those in use and those not in use is sufficient to meet the wate? demand
oxcept in Paoay. Necessary works to make full use of them are ﬁrimarily
to rehabilitate all parts of the intake facilities, deteriorated or
damaged, and add power facilities together with piping. Furtﬁer, to
accommodate peak hour demand, storage facilities are to be constructed
for all the systems. For Paoay, a new infiltration gallery together with

a transmission pipeline will be constructed.



1i0o00s

4.2 Phase II

This Phase requires to develop new water sources to meet an’ increased
water demand as shown in Fig 2.4.2. Addition of new water seurces is
needed in the Laoag and Bacarra areas. In the Lacag area, the feasible .
water source is riverbed water, which is to be taken by way of infiltra-
tion gallery. 1In Bacarra, riverbed water of the Bacarra River will be

taken similarly.

4.3 Phase III

In this Phase, all population centers in the district require a
fairly large amount of additional supply. To cope with this increase in
demand, the infiltration galleries constructed at the Laoag and Bacarra
Rivers in Phases I and IY will be expanded together with other related
facilities. In the present master plan, thereforé, the pianning and cost

estimate are prepared under this proposition. ( Refer to Fig 2.4.3. )

Note: Water Scurce for Vintar in Phase I111:

Water -demand for Vintar in Phase III is estimated 2,690 cu m/day.
Served area of Vintar is planned {o be extended to right side of

the Bacarra River, while poblacion of Vintar is situated on the
left side of the river. ( Refer to Fig 2.4.3. ) Of 2,690 cu m/day,.
2,200 cu m/day will he for the left side of the river, and the rest,
490 cu m/day for the right side of the river. Vintar infiltration
gallery is located on the left bank of thé river. 9To supply to

the rightside of the river, two alternative plans are considered:

1) Transmission from Vintar infiltration gallery, or 2) Transmi-
ssion from a reservoir located in Bacarra, to which water is to

be from Bacarra infiltration gallery No.2,

Comparing above two plans, Alternative 2) is more economicalf

since transmission distance in the case of Alternative 2) is

3 km, while that of Altemnative 1) is 3,5 km and this plan

requires construction of a new pipe bridge ¢rossing the river.
Therefore, the right side of the river in Vintar will be served

from Bacarra area.
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5. ‘Proposed Water Supply System
5.1 General

. The water supply system to be provided for the water district is
plaﬁned herxeunder based on the present conditions of the existing water
supply System,'the projected water demand and available water sources so

Ear described.

Design criteria to be used for the planning are prepared as presented
in Appendii 7, taking into accounts the Technical Standard Manual prepared

by LWUA.

5.2 Basic Conéept of Planning

Regarding Fhase I, water requirement is, extept Paoay, within the
design capacity of all the ekisting water sources, although thé present
actual capacity has fallen below the original to a great extent due to
deterioration of the facilities., fTherefore, the works to be carried out
are basically rehabilitation of the existing facilities so as to utilize
theﬁ to the.full capacity. And in addition remedies of short—comings of
the existing facilities are includéd in the Phase I works to énsure

constant supply of safe water under proper pressure.

With regard to Phase II, to cope with the growth of water requirement,
additioﬁal water supply facilities are plannea. Such water requirements
consist of both an increase.of demand in'the.served area covered bf Phase
‘I and additional areas which have developed after Phase I and an increase

of unit consumption due to the growth of economy in the study area.

Phase II1 projéct is considered based on the increase of water demand

in the year 2010 and available water sources.
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The above approach to meeting future requirement is presented in
Fig. 2.5.1. BAs illustrated, only maximum day demands will be met from
the sources, peak hour demands will be furnished by additional supply

from the proposed storage facilities,

5.3 Phase I

The total water demand at the end of the target year 1987 is 10,240
ci m/day, which is, together with the demands of individual poblacions,
shown in Table 2.3.21. 4he ?otential sﬁpply capacity of the existing
water sources can meet this demand; however, the actual bapacity is
presently far short of the original capacity, because.some‘parts of the
faciltities are deterioréted, and essential storage facilities are 1acking.
Therefore, to make full use of tﬁe‘capacity‘of the existing water sourdes,
the fellowing works are required and proposed for Phase I, including con-

struction of intake and transmission facilities for Paocay.

{(a) Dilumot Spring System

All production of the spring will be supplied to Pasuguin and

Bacarra.

1) To replace the tfansmission pipeline from the spring up to
a new veservoir, '

2) To install three break pressure chambers to protect the pipe-
line from excessive water pressure.

3) To conétruct a reservoir dt Pasuquin for full utilization of
the spring yield and to maintain necessary pressure for

distripution.

{b) Bacarra Infiltration Gallery System
Production of this system will be delivered to Bacarra and Laoag.

1) To construct an intake pump station to transmit water to Ligao,
2} To construct an elevated reservolir for Bacarra poeblacion
including transmission pipeline from the existing pump station

up to the reservolr,
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{c)

(d)

{e}

(£}

Ilocos

3) To provide a roof for the existing reservoir at Ligao.

West Riverside Infiltration Gallery System
Production of this system will be supplied to Lacag poblacion.

1) To ¥eplace the intake pump to increase the supply capacity.
2) To construct a ground reservoir.

3) To construct an elevated tank to maintain water pressure.

Vintar Infiltration Gallery System

Production of this system will be supplied exclusively to Vintar

poblacion.

1) To install a pump together with necessary accessories,

2} To construct a reservoir at the side of the existing reservoir.

Laoag Deep Well System
All production of wells will be délivered to Lacag poblacion,

1) To construct deep well pump stations.

2) To install transmission pipe from the deéeep wells to a new
reservoir. '

3} To construct a reservoir,

4} To construct an elevated tank for control of distribution

water pressure,

Nangalisan Infiltration Gallery System

This system will be constructed for supply in the Pacay service

arca.

1) To construct an infiltration gallery and intake pumping
station.

2} To lay a transmission pipeline from the pumping station to
the existing elevated tank at Paoay.

3) To construct a reservoir midway between the pumpinq station

and the elevated tank.
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5.4 " Phase IX

The total water demand in Phasé II increases up to 14,980 ou n/day.

To meet the demand, the_foliowing wbxks are requited, Major works are

construction of two infiltration galleries, one in Bacarra and one in

Lacay.

{a)

(b)

(c)

Bacarra Infiltration Gallery II System

To meet the water requirement in Bacarra, an infiltration gallery
system will be constructed, complete with infiltration gallery,
a pump station, transmission pipeline and a reservoir together

with a chlorinator and a bulk meter.

San Mateo Infiltration Gallery System

To meet the water demand increase in Laocag, an infiltration gallery
system will be constructed, complete with infiltration gallery, a
pump station, transmission pipeline and a reservoir together with

a chleorinator and a bulk meter,

Nangalisan Infiltration Gallery System

To newly supply_to the southern area of Laoag, the cqpaéity of
fhe 1hfiltration gallery facilities will be expanded, and an
elevated tank togethér with a transmission pipeline therefore

will be constructed,

Phase III

The total water demand in Phase III increases up to 27,530 cu m/day.

The following works will additionally be required,

{a)

Racarra Infiltration Gallery II System

To meet the increased water demand in Bacarra, Pasﬁquin and Vintar,
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(b}

(c}

(a)

Ilocos

the capacity of this system will be expanded by addition of
facilities of the gallery, intake pump, transmission pipeline

and reservoir,

vintar Infiltration Gallery System

To cope with the incréase of water demand in Vintar, addition will
be made to the gallery, intake pump and resexvoir, together with
a new installation of transmission pipeline from the pumping

station to the reservoir.

San Mateo Infiltration Gallery System

The system will be expanded to the increased water demand in the

northern area of Laoag.

Nangalisan Infiltration Gail&ry System

This system will be augmented to méet the increase in water demand

of the southeérn aréea of Lavag and the Pacay service area.
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6. Cost Estimate

Summary of the project costs of Master Plan are shown in Table

2.6.1, 2.6.2 and 2.6.3. The costs are broken down into foreign and

local currency components. -Cost for engineering and physical contin-

gency are allowed in addition to the construction costs.

Conditions and asswmptions on which the estimation is carried

out are as below, and cost data relating to the éétimation are attached

to the Report as Appendix 9.

1)
2)
3)

4
5

6}

7)

8)

All of costs and prices presented in the Table are as of
July. 1981. ' '

Unit costs,; as far as available, aré taken from .the list of
costs prepared by LWUAl!. .

Unit costs not includéd in the above list are current prices
in the market. '
Some of the unit costs of LWUA are rodified so as to fit for
the present project. -

Local currency portion for the above includes costs for handl-
ing, storage and local transportation,

Engineering costs are assumed as following percentages of
the basi¢ construction cost:

2.5%,

- For detailed design = 10.5%, and

- For feasibility study

i

- For construction supefviéion = 3.5%

'Physical contingency is allowed by 10 percent of the basic

construction cost and engineering cost.

Foreign currency exchange rate applied is: US$1.00 = B7.80,

1/ Addendum to Methodology Manual, 1981.
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" Table 2.6.1

Project Coét-for Phase I

Note: - Unit = One Thousand Peéos = *000 Pesos
- Prices as of 1lst July 1981
- Foreign Exchange Rate: 1S § L,.00 = pPeso 7.80

Cost
Work Iten Pescription : Foreign - Local
’ Total Curren ‘Y€
cy Curréncy
Cost )
Conponent Component
A. Dilumot Spring
a) Transmission #£150 mm x 2,900 n 1,200 804 396
Pipe .
b) Break Pressure 15 m3 % 3 232 58 174
Chamber
c} Ground Reservoir| 610 m3 x 1 826 207 619
B. Bacarra L/G
a) Intake Pump 15.8 1/s, H=70m 522 313 209
Station
b} Transmission $I50 mm x 2,000 m 825 553 272
Pipe
¢} Elevated 230 m° x 1 980 245 735
Reservoir
d) Roofing of 1,100 m? 193 48 145
Ligao Reservoir
C. West Riverside
1/G
a) Intake Pump 23,1 1/s, H=30m 243 219 24
b} Transmission 2150 mm x 1,000 m 275 184 91
Pipe
¢} Ground Reservoir| 570 m3 i | 791 log 593
d} Dpistribution 28.9 1/s, H=30m 554 332 222
Pump Station
e) Elevated 100 m> x 1 525 131 © 394
Raservoir
- to be conkinued -




Note: - Unit = One Thousand Pesos = ‘000 Pesos

- Prices as of lst July 1981
- Foreign Exchange Rate: US $ 1.00 = Peso 7.80

Ilocos

- to be co+tinued—

Cost
Work Item Deécription ' 1 Foreign Local
o Tota Currency Currency
Cost
o Component Component
P. Vintar I/G
a) Intake Pump 13.7 1/s, H=40m 194 175 19
b) Ground Reservoir| 130 m3 % 1 308 77 231
E. Laoag Deep Hells
a) Pump Station 5.8 1/s, Tkw, 1,075 602 473
5 units :
b) Transmission 4200 wn x 3,000 W - 1,755 1,176 579
Pipe #150 mm x 1,500 m 619 415 204
¢} Ground Reservoir| 620 m3 x 1 834 209 625
d) Dbistribution 31.3 1/s, H=30m 581 349 232
Pump Station :
e) Elevated 100 m3 x 1 525 131 394
ResServoir
F. Nangalisan I/G
a) Infiltration $1,000 mm x 50 m 200 50 150
" - Gallery '
b) Intake Pump 1L9 1/s, H=60m 404 242 162
Station .
¢) Transmission #200 mm X 20,500m 7,995 5,357 2,638
Pipe '
d) Ground Reservoir) 160 m3 x 1 351 88 263
G. Distribution
Pipe $200 mm X 600 m 234 157 71
' #150 mm x 7,500 m 2,063 1,382 681
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Note: - Unit = One Thousand Pespos = '000 Pesos
- Prices as of lst July 1981 _
- Foreign Exchange Rate: US $ 1.00 = Peso 7.80

Cost
Work Item Description Foreign | Local
Total - Currency Currency
Cost Componeént | Component
$100 mm % 11,000 m 1,980 1,327 653
# 50 mn X 5,200 m 116 279 137
H. Valve $200 mm x 15 pcs 92 67 25
$150 mm x 32 pcs 136 99 37
#1000 mm x 39 pcs 131 96 35
£ S0 rmm x 18 pcs 27 20 7
I. Fire Hydrant 128 pes 853 566 292
1 3. Bulk Meter #300 mn x 1 pc 10 8 2
#4200 rm x 7 pes 70 - 56 14
$150 mm x 15 pcs 105 84 21
X. Chlorinator 12 units 120 108 12
L. Service Meter #13 mm x 3,200 pes 2,080 1,602 478
M. Stored Material 305 238 67
N. Vehicle 2 cars 140 70 70
Sub Total 30,774 18,322 12,452
Feasibility Study Cost (2'._5'%) - - -
Detailed Nesign Cost (10.5%) 3,231 1,939 1,292 -
Supervision Cost ( 3.5%) 1,077 646 431
Land Cost 200 - - 200
Sub Total 35,282 20,907 14,375
Physical Contingency (10%} 3,529 2,091 1,438
“Patal ‘38,811 22,998 15,813
Equivalent to US $ 4.98M 2.95 M 2.03M




‘Table  2.6.2

Notes - Unit = One Thousand Pesos =
- Prices as of lst July 1981: _
- Foreign Exchange Rate: US $ 1,00 = pPeso 7.80

Projeét Cost fdf Phaseé I1

*Q00 Pesos

Ilocos

Cost
Work Item Degcription - Foreign Local
’ gg;:l Currency Currency
. Component |Component
A. San Mateo I/G
a) Infiltration $1,000 mm x 80 m 320 80 240
Gallexy
b) Intake Pump 16.8 1/s, H = 50m 469 - 281 188
station )
¢) Transmission $200 mm X 4,500 m 2,633 - 1,754 869
Pipe
d) Ground Reservoir| 490 m3 % 1 718 180 538
e) Distribution 21.0 /s, H = 30 m 458 275 183
Pump
B. Bacarra I/G II
a) Infiltration $1,000 mm x 110 m 440 110 330
Gallery
b) Intake Pump 25.3 1/s, U = 50 m 1600 360 240
Station ’ .
¢) Transmission $200 mm x 1,500 mm 878 588 290
Pipe
d) Ground Reservoir 500 m3 x 1 727 182 545
C. Vintar I/G
Ground Reservoir | 130 m3 x 1 308 77 23
D. Bacarra I/G
Intake Pump 7.6 1/s, H= 70m 338 - 203 135
Station

- to be continued -
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Note: = Unit = One Thousand Pesos =
- prices as of 1st July 1581
- Poxéign Exchange Raté: US § 1.00 = Peso 7.80

*000 Pesos

Cost
Work Item pescription stal Foreign Local
- Tota Currency Currency
Cost :
Component Component
E. Nangalisan 1/G
a) Infittration #1,000 man ¥ 30 m 120 30 80
Gallery
b} Intake Pump 6.4 1/5, H=35m 238 143 95
Station ’
c¢) Transmission #150 mm x 1,000 m 275 184 - 91
Pipe '
d) Elevated 190 m3 x 1 850 213 637
Reservoir
e) Ground Reservoir [ 90 m3 x 1 243 61 182
F. Distribution ‘ _
Pipe #200 mm x 7,000 m 2,730 1,829 901
$150 mm x 9,700 m 2,668 1,788 880
4100 mm X 26,900 m 4,842 3,244 1,598
g 75 mm % 41,000 m 4,920 3,296 1,624
¢ 50 mm x 62,400 n 4,992 3,345 1,647
G, Valve #200 mm x 31 pcs 189 138 51
$150 mn x 35 pes 149 109 40
$100 mm x 92 pcs 308 225 83
4 75 mm x 138 pcs 373 272 101
# 50 mm x 209 pcs 314 229 85
H. Fire Hydrant 292 units 1,956 1,291 665
I. Bulk Meter %200 mm x 4 pcs 40 32
$150 mm x 4 pcs 28" 22
+ to be continud€d -
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Note: - Unit = One Thousand Pésos =

- Prices as of ist July 1981 S
-~ Foreign Exchange Rate: US $ 1.00 = Peso 7.80

'000 Pesos

Ilocos

Cost
Work Item Description : Foreign Local
- Total Currency Currency
Cost . Component | Component
J. Chtlorinator 4 units 40 36 4
K. Service Meter #13 mm x 8,996 pcé: 5,847 4,502 1,345
L. Stored Material 400 312 88
M. Administrative B8O 176 104
Building
N. Operatiocnal 690 248 142
Center
0, Vehicle 3 cars 210 105 105
Sub Total 41,191 25,930 15,261
% .
Feasibility Study Cost (2.5%} 1,030 618 412
‘betailed Pesign Cost (10.5%) 4,325 2,595 1,730
Supervision Cost ( 3.5%) 1,442 865 577
Land Cost 100 - 100
Sub Total 48,088 30,008 18,080
Physical Contingency (10%} 4,809 3,001 ‘1,308
Total 52,897 33,009 19,888
Equivalent to USs § 6,78 4 4.23 M 2.55
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Table 2,6.3  Projeet Cost for Phase IIX

' Noté} - Unit = Ona THQusaﬁG Pé$§s =

- Prices as of 1st July 1981
- Foxeign Bxchange Rate: US $ 1.00 = Peéso 7.80

1000 Pesos

Cost

Punp

- to be continued -

Work Item Description : Foreign Local
. ' - Total ' - :
Cost Currency Cuxrency
. Compdnent Component
A. Bacarra I/G IIX
a) Infiltration #1,000 mn % 170 m 680 170 510
Gallery
b} Intake Pump 64.5 1/s, H = &0m 551 496 55
c) Transmission #200 mm x 1,500 m 585 392 193
Pipe
d} Ground Reservoir 1,130 m> x 1 1,224 306 918
B. Vintar 1/G
a) Infiltration 41,000 mm % 40 m 160 40 .120
Galery '
b) Intake Pump 25.5 1/s, B = 50 m 301 271 30
¢) Transmission #200 mm x 3,000 m 1,170 784 386
Pipe
d) Ground Reservoir | 340 m3 x 1 568 142 426
C. San Mateb I/G
a) Infiltration #1,000 mm x 230 m 920 230 690
Gallery - .
b) Intake Pump 68.8 1/s, H = 60 m 572 515 57
¢) Transmission #300 mm x 4,500 m 2,925 1,960 265
Pipe '
d) Ground Reservoir | 1,500 m3 x 1 1,467 367 1,100
e) Distribution 65.1 1/s, H = 30 m 897 538 359
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Note: - Unit =

] One Thousand Pesos =
- Prices as of lst July 1981
- Foreign Exchange Rate: US $§ 1.00 = Peso 7.80

'000 Pescos

Ilocos

Cést
work Item Description N Foreign Local
: Tota Currency Currency
Cost .
Component Component
D. Nangalisan I/G
a) Infiltration
Gallery _
{4,083 m3/q) #1,000 mm % 160 m 640 160 480
{1,037 m3/q) #1,000 mm x 30 m 120 30 20
b) Intake Fump 47.3 1/s, H = 65m 470 423 47
12,0 1/s, H = 40m 1890 162 18
¢} Transmission #3000 mm x 15,400m 10,010 6,707 3,303
Pipe $200 mm x  5,100m 1,989 1,333 656
d) Ground Reservoir| 260 m3 x 1 479 120 © 359
e) Ground Reservoir| 270 m3 x 1 491 123 368
490 m3 x 1 718 180 538
160 m> x 1 351 88 263
£} Distribution 13.3 1/s, H = 30 m 350 210 140
Pump 25.6 i/s, H = 30 m 516 310 206
15.0 1/s, H = 30 376 226 150
§) Elevated 100 m3 x 1 525 131 394
Reservoir
E. Distribution $250 mm x 4,000 m 2,280 1,528 752
Pipe $200 mea x 5,500 m 2,145 1,437 - 708
$150 mm x 29,600 m 8,140 5,454 2,686
#100 mm x 42,800 i 7,704 5,162 2,542
é 75 mm x 26,800 m 3,216 2,155 3,061
# 50 mm x 109,700m 8,776 5,880 2,896
~ to be contimnped -
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" Notei - Unit = one Thousand Pesps = '000 Pesos
- Erices as . of 1st July 1981 . _
- Foreign Exchange Rate: US § 1.00 = Peso 7.80

Cost
Work Item Déscription -Fbteign Local
Total Curreéncy | Currency
Cost Companent | Component
F. Valve '$300 mn % 11 pes 127 93 34
4250 mn % 14 pes 117 85 32
#200 mm ¥ 25 pes 153 112 41
$150 mm X 99 pes 421 307 114
#1006 mm % 143 pes 472 350 129
$ 75 tm x 90 pcs 243 177 66
@ 50 mm % 366 pes 549 401 148
G. Fire Hydrant 546 pcs 3,658 2,414 1,244
M. Bulk Meter #350 mm x 2 pes 20 16
#250 mm x 3 pcs 10 24
#200 mm x 3 pes 30 24
I. Service Meter # 13 mm x 11,890 pcs 7,729 5,951 1,778
J. Stored Materxial 526 410 116
K. Vehicle 3 cars 210 105 105
Sub Total 75,788 48,499 27,289 -
Feasibility Study Cost (2.5%) 1,895 1,137 758
Detailed Pesign Cost (10.5%) 7,958 4,775 3,183
‘Supervision Cost { 3.5%) . 2,653 1,592 1,061
Land Cost ' 500 ~ 500
Sub Total 88,794 56,003 32,791 |
Physical Contingency (10%) 8,879 5,600 3,279
Total 97,673 . 61,603 36,070
Equivalent to US § 12.52 M 7.90 M 4,62 M
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7. Implementation Scheduie

In accordance with:the target years set forth in Section 2 and

" in consideration of works described in Section 5, the implementatién
schedule of the whdle'projéct of the master plan is worked out and
shown in Fig = 2.7.1. Major points to be noted about the implementa-

tion schedule are as follows.
(1) Phase I

1} The period from présent up to the commissioning of the completed

facilities is estimated based on the detailed time elements.

2) The'period between the above commissioning and the target year
is set so that actual data on water supply planning factors

can be collected.

3) start of preparation of the detailed design for the Phase 11
project is placed just after the comm1531on1ng and before the
target year, so that the planning of the Phase I1 project can
be made employ1ng actual data and the construction of the said

project can be commenced as early as p0551b1e.
(2} Phase I1I and III

1) Commissioning of the Phase 1II facilities is scheduled two yéars
after the Phase I target year. It may result in slight shortage
of the supply capacity. But, depending on the actual develop-
ment of the supply conditions, the time of commissioning can be
édvanced to some extent, or a small cut of maximum day demand

may be tolerated by the consumers.
2) Impleméntatidn of the Phase III project is planned in a similar

way to Phase II, All explanations above are applicable to this

phase as well.
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8, Orqahization and Management

The existing'brganizatipn as described in 3. “Existing Water
Supply" of Part One is recomménded to be reorganized into a "water
district" as defind under PD 198 (as amended by PD 768 and 1479),
whose organizational set-up is required to conform with LWUA guidances

and requirements.

These IWUA guidances and requirements are found to be effective
and praétiéal to strengthen the functional capacity of the organiza-

tion in the following three respects:

a. Technical
b, Commercial

¢. Administrative and Financial

The review of the functional capacities of the existing manageménﬁ
reveals that its commercial capacity is Comparétively weaker than
other capacities. It is therefbre recommended that the peréonnel for
commercial activities be strengthened. With future expéﬁsion of the
water district, a manager responsibie for commercial functions will
become necessary in addition to those for administrative and techni-

-cal functions.

The nurber of water district employees depends primarily on
the total number of secrvice connections; or more employees for more

connecktions.
Regards should be paid to the quality of water districts employees.

Employees need training to enhance their capability. Salaries should

also be attractive erocugh to recruit éfficient employees.
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1. Ceneral

This Part Three treats the feasibility study for two different
caées of proﬁect'formatiop. One‘caée (Case 1} is for a project of
Phase I (Target Year: 1987) defined in Part fwo: Master Plan, and
the‘othér case (Casé 2) is intenged to make, in additicn, an alter-
native study for a pfojeét comprising Phases I and 11 (Target Year:
1993) as defined in the Master Plan.

The projeét‘of Cése 1 éims, basicélly, to meet the.¢brfent1§
unsatisfied water demand and also needs in the immediété future by
rehabilitating the existing déterio:atéd water facilities and adding
some expansion works. On the other hand, the alternative study for
Case‘z eﬁplorés tﬁé feasiﬁility and.sditébilitY'of the ﬁroiect with
.Phases I and fI combined, as stated'abdve, which extends over a medium
term of.about ten years after the comwencement of project comnstruction.
MajOr'intehtiOn_of this project, if proved feasible and practicable,
is to secure stable water supply over a camparatiﬁéiy long period and
assure the municipalities concérned of development without.restraints

due to péor water supply as experienced so far.

Further, as there seems to be a possibility of formation of two
separate water disﬁricts, namely, a water district for Laoag City and
another district for the remaining municipalities, a speciai study for

- financial éspects of these possible districts will be made and its

results be attached to this Part Three.
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2, Target Yéar and Project Area

2.1 Target Year for Study

- As dESéribed in the precedinq section the preséht feasibility
study deals ‘Wwith the two cases, thus the target year for study, 1n
thls Sectlon, represents two dlfferent perlods of Pnase I and ‘Phase
II dgflned in the master plan. Phase I program is startlng from the
year 1982 up to the year 1987 and Phase 1I program covers the perlOd
of another 6 years from 1988 up to 1993. '

2.2 Project Area

The project area for the,feasibiiity study is delineated as the
poblacion areas in Laoag, Pasuquin, Bacarra, Vlntar and Paoay includ-
ing rural barangays presently served by the exist1ng water supply
systems and their ad301n1ng_areas which are con31dered to develop and
require water supply within the péfiod.until the end of target year of

the study.

The Ilocos Norte WD's proiject area’ for the Phase I coVers
approximately 2701 ha mostly in the poblac10n arca lncludlng the
present served area of 1,280 ha and rural barangays enroute of pipe-
line from Dilumot Sprinq In Phase II the served area is expanded
to 4,906 ha in 1993; takes in the thereafler extended built-up arear

adjoining the poblécion area and rural barangays.

Present served area and projected areas by phase are shown in

Fig 2,2.1 through Fig 2.2.5 and Table 2,3.10 through Table 2.3.14.
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3. Estimation of Population Served and Water Demand

3.1 Estimation of Population Served

Béséd'dn fhé pfojectéd_tOtal pOpulatioh in the study area and
the préjéctéﬁ'sérbed érea by design year, which are described in the
Part Two: Master Plan, the population in the served area is estimated
annually for the feasibility study period of Phase I (1987} and Phase
II (1993), o ' '

The annﬁal-populatidn in the served area in each demand area is
extraporated based on the master plan projection figurés in the

design yeais of 1987 and 1993, as shown in Table 3.3.1.

The covérage of served population for the feasibility study in
‘the projected served area has béen estimated based on the above
population in the served area taking account of the willingness-to-
connect of thé projectéd consuners (See T@ble 3.3.2) and future’

improvement of the consumer's living standard.

The annual served population in each demand area is estimated

up to the year 1993 and shown in Table 3.3.3 and Fig 3.3.1.

3.2 Estimation of Water Demand

The overall average day wéﬁer demand fox the WD is estimated
based on the served populaﬁion and the average unit water demand,
which is including demands for'ddmestic, commerciél/industrial.
instithtionaL'ahd;unacébuﬁted-for—water. The annual average day
demand is extrapolated from theAdeménds in the design years of 1987
and 1993, taking account of the sources of supply and the extended
sexrved area as well as the served population, and shown in Table

3.3.4.



Ilcces

Table 3.3.1 Projeétéb PopﬁlatiOn in Sexrved Area in Ilocos Norte WD

Urban Area Rural Area Total Area
Years T.P P.S.A | T.P P.S.A f.TIP P.S.A
1980 52,388 33,770 98,825 | 4,200 151,213 37,970
1981 52,75¢ 33,920 100,540 4,280 153,290 38,200
1932 53,110' 38,850 102,276 4,330 155,380 43,180
1983 53,480 39,550 '104,040. 4,400 | 157,526 43,950
1984 63,850 40,270 105,850 4,470 159,700' 44,740
1985 | 54,220 46,650 107,680 6,750 161,900 53,400
1986 54,600 51,250 162,540 6,860 164,14b .:58,110
1987 54,976 54,976 111,436 7,131 166,412 62,107
1988 55,260 55,260 113,040 9,290 168,300 64,550
1989 55,540 55,540 114,670 17,080 | 170,210 72,620
1990 55,820 55,820 116,320 - 24,110 172,140 79,930
1991 56,100 56,100 118,000 26,210 174,100 82,310
1992 56,390 56,390 119,700 26,580 176,090 82,270
1993 56,676 56,676 121,420 28,430 - 178,096 85,106
2010 60,701  60,70% 144,173 83,655 204,874 144,356
Note: T.P - Total Population in the Study Area

P.S5.A - Population in the Served Area
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Table 3.3.2 Sunmary of Market Stud?,{gg_

Study Aréé

.l.I

2,

Note: 1._Métket study has been conducted in November 1981.

‘Laoag

Urban
Laoag
Rural
Laoag

Total

 Pasuquin

Bacarra

Vintar

Pacay

Individual Connections

Willingness-to-Connect in Ilocos Norte

Total

594

47% .

56%

4%
59%

75%

- 58%

62%

Public Faucet

Total

6% 643 (45%)
6% 53% ( 0%)
6% 62% (35%)
7% ‘81t (623)
10% 69% (533)
5% 80% ( 0%)
108 68% ( 0%)
7% 69% (35%)

2. The above study areas include 8,677 households in total,
both in urban and rural barangays, within the proposed
served area in Phase IT {1993) program.

3. { )} present connection coverage as of 1981.
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Table 3.3.3 . Projected Population Served in Ilocos Norte WD

Urban Area - Rural Area : : Total Area
Years é}sig é.s P.5.A _g;s P.S.A _P.S
1980 33,770 23,400 4,200 - 1,600 17,970 25,000
1981 33,920 23,400 4,280 1,600 38,200 25,000
1982 38,850 26,400 4,330 1,600 43,180 28,000
1983 39,550 27,100 . 4,400 1,600 43,960 28,700
1984 40,270 29,600 4,470 1,600 _ 44,?40 31,200
1985 :46,650 32,450 6,750 2,100 53,400 34,550
1986 51,250 36,550 6,860 2,650 58,110 19,200
1987 54,976 40,595 7,131 3,530 62,107 44,125
1988 55,260 42,800 9,290 5,700 64,660 48,500
1989 55,540 45,050 17,080 8,100 | 72,620 53;156
1990 55,820 47,200 24,110 11,400 79,930 58,600
1991 56,100 49,300 26,210 14,100 82,310 63,400
1992 56,390 51,250 26,580 16,250 82,970 68,000
1993 56,676 53,202 28,430 19,780 85,106 72,982
2010 60,701 60,701 83,655 66,960 144,356 127,661
Note: P.S.A =~ Population in the Served Arxea
P.S -. Population Served
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Table 3.3.4 Estimated Water Demand in Ilocos Norte WD

Years - P.S W.D
: (m3/day)
1980 23,400 4,915
1981 é3,4oo 4,915
1982 26,400 5,176
1983 27,100 5,214
1984 28,600 6,075
'1985 32;450 6,466
1986 36,550 7,343
1987 40,595 8,204
1988 42,800 8,611
1989 45,050 9,041
19920 47,200 | 9,427
1991 49,300 9,799
1992 51,250 10,138
1993 53,502 10,490
2010 60,701 - 14,236
Noté:

'Rural Area

W.D

P.S
(m3/day)
1,600 265
1,600 265
1,600 265
1,600 265
1,600 265
2,160 187
2,650 239
3,530 322
5,700 531
8,100 710
11, 400 1,095
14,100 1,383
16,250 1,658
19,780 1,997
66,959 8,705

P.S: ~ Population Served

W.D = Average Day Water Demand

‘3-8

Total Area
P.S W.D
(w3/day)
25,000 5,180
25,000 5,180
28,000 5,702
28,700 5,831
31,200 6,340
34,550 6,653
39,200 7,582
44,125 8,526
48,500 9,142
53,150 9,811
58,600 10,522
63,400 11,182
68,000 i1,79§
72,982, 12,487
127,660 22,941
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4. Immediate Imprévement and Bxpansion Works

Water supply conditions which must be immediately rectified by
improvement and expansion works are summarized as below from descriptions

~ in PART ONE: Existiﬁg Water Supply.

1) Pasuquin, Bacétia'énd_Ladag
=~ The tr&hémission pipe1iné of the Dilumot sprihg system
has much leakage, _
~ In the above served areas, water pressure is extremely
low, with the'periﬁhery areas where almost no water
- available throughout the day. -
- fhe present sunply capa01ty is insufficient even. for

‘the present Water démand.

2) vintar .
~ The pobla01on is not yet served by the néw water ‘supply
system which is COmpleted except the installation of pump

and power line,

3) Paoay _ : _

- The poblaqiéﬁ once had a water supply system which was
abandoned due to salinization'of'the well water. A ﬁew
water supply system being constructed by MPW is too small

| - to meet the water demand and the deep wells sunk by the

same have saline water, not potable.

4) Distribution Pipelines ‘
-~ Existing neﬁWorks-in poblacions avxe not necessarily
enough in sizes and routes. Distribution pipelines,

therefore will be reinforced by the project.

3-10
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4.1 Phase X
{1) Replacement of Part of the Transmission Pipeline:

The upstream portion of the transmission pipeline of the Di lumot
spring system where many leaks aré occurring wiil be replaced with
#150 mm pipe and a length of 2,900 m.

(2} Construction of Break Pressure Chambers:

On the transmission pipeline of the Dilumot spring system, three
break préssnre chambers will be constructed to protéct the pipe from
breakage due to exiremely high pressure. |
{3) Construction of Reservoirs:

Regulating reservoirs will be constructed for the Dilumot spring
system and others to utilize fully the production capacity.

(4) Utilization of Vintar Infiltration Gallery; Deep Wells at Laoag

"All the above facilities, which are not in use, will be put in
service.

(5) Construction of Intake and Transmission Facilities:
A new infiltration gallery will beconstructed for water_requirement

in Pacay with a capacity of 1,564 cu m/d. And the transmission pipeline

will be installed with $200 mm pipe and a length of 20,500 m.

3-11
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(6) Reinforcement of Distribution Pipelines:

The following distribution mains will be reinforced in the

developed areéa.

'Diameter ' Length
200 mm 650 m-
150 mm 7,500 m

' .100 mm 11,000 m

50 mm 5,200 m

4.2 Phase I
(1) Construction of Infiltration Galleries

To ekpand the supply capacity in Phase 1I, two infiltration
galleries will be constructed; one for Bacarra wilh a capacity of 2,190
cu m/d, and the another for Lacag with a capacity of 1,450 cu m/d.
{2} Construction of Reservoirs:

Regulating resexvoirs necessary for Phase II in accordance with
the development and the expansion of water sources will be constructed.

{3) Extension of Distribution Pipelines:

Distribution mains will be extended in the developed area and

developing areas as shown below.

3

t

12



Tlocos

. biameter Length.

200 M - : 7,000 m
150 mm - o - 9,700 m

100 mm : 26,900 m
75 mm : 41,000 m
SO mm 62,400 n

3-13
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5, Water Sources

-Pétenfial_wate;.séurces in the study arca were lnvestigated exten-
siﬁeiy, as reported in Apperdix 5. Study on Water Sources. Préesently,
springs and rivétbed water of the Bacarra and Laocag Rivers are beinq
used for the existing water supply system, and schemes of water supply _
which take shallow and deep well water are under construckion. For’
the project, all the above~mén£ioned water sources for Phase I will be
ufilized to the maximum extent and additional water sources for Phase I
and Phase XX Qili be developed to copé with the water demand in the

projeét period. The details are discussed below.

5.1 Phase I
(1) Dpilumot Spring

The Dilumot spring represents a few springs located in its vicinity
and collected to the same. The totél_yield varies widely accoiding to
the season. The uéablerquantity in the dry season is estimated at
.1,820 cu m/day, as inﬁestiéated in the fiéld.- The existing transmission
pipeline is designed to. take this amount, which is reported in Appendix
3 of this'R9port. Originally a regulating reservoir for this system
was éonStructed at'the end of the pipelihe in LaOag,.but due to the
growth of water demand in Pasuquin and Bacarra and the decrease in
water pressure,.the réservoir is not useful for the Dilumot spring
system. And a new reservoir for water suppiy in the served arcas of
Pasuquin and Bacarra is required. With this measure the full capacity

of the spring can be utilized covering the above two poblacions.

{2) Riverbed Water
The riverbed water of the Bacarra River is presently being used

to suppiy'water to the Laocag area. The styucture constructed to take

-the riverbed water is the Bacarra infiltration gallery, located at

3+14
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the left bank of the River, 'Thé:intake capacity is 2,020 cu m/day.
The quality of the riverbed water is potable, with no contamination
observed, This system will be continuocusly used for supply in Lacag

and Bacarra.

<Atzvintar;_andthét riVerBed watef intake has been constructed at
the left bank of the same river, which is not yet put in sexvice. .The
capacity of this_systém is éstimAted.td be: 1,500 cu m/day. The ?resent

plan proposes this-systém'for water supply in the Vintar area,

Régafding:the Laocag River, there are two existing riverbed intake
systems, ‘West Riﬁerside.and Ermita. The capacities are ZQOOO;Cu m/day
and 860 cu m/day.réspéctivelyi-.The two systems supply to the Laocag
area. The structures are similar to that of ﬁhé Bacarra'infiltration
gallery. The guality of the riﬁerbed water taken by tﬁese two sfétems
is not necessarily good, due to intrusion of domestic waste water ffdm
the Laoag poblacion and mixtute of the.surface water of the River.
These systems will be cOntinuOusiy used for the same served area, with

chlorination strengthened in the project.

A new infiltration gallery is proposed for watex supplf to the'Paoay
area, The proposed site for the system is the opposite side to the

existing Ermita gallery.
{3) Groundwater

Deep wells in the Laoag area, sunken airéady but unbperational yet,.
will be used for the project by installing pump facilities and necessary

piping.

In the Paocay area, an intake system of sﬁalloﬁ groundwater has
been constructed to supply to the poblacion, but it is not operated due
to lack of power connection.. As its production capacity is too small,
the system will not be used as the main supply source for the area, but

is considered useful as a supplementary and standby watér source.

-3-315
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5.2 Phase 1II
{1) Riverbed Water

- Iwo new infiltration gélleries are proposed for the project. at San
Mateo, on the right bank of the Lacag River with a capacity of 1,450
cu m/d énd at Baﬁarfa”éd‘thé right bank of the Bacarra River with a
. capacity of 2,190 ta m/d. The site for the former-is upstreamn of the
existing galletiés and at the upstream end of the Laoag Poblacion.
Therefore, contamination by domestic waste water ¢an be avoided, and
besidés the structure. of the infiltration gallery will be improved taking
inté account the shbftCOmihgs of the existing galleries. The site pro-
posed.- for Bacarra is upstream of the existing gallery facility, consider-

.ing'COnvéhiéhce for supplying to the Bacaira poblacion.

3-16
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Table 3,5.1 Water Sources for Phase I and Phase 11

Phase I .
) Water Source
City/Municipality Max. Day Demand and Production
Laoag 6,300 m™ /4 Ermita 1/G - 860 m3/d
West Riverside 1/G - 2,000
Bacarra I/G -~ 1,280
Deep Well - 2,160
Bacarra 1,610 Dilumot Spring ~ 870
Bacarra I/G - 740
Pasuquin _ 950 .. bilumot Spring -~ 950
Vintar : 800 Vintar 1/G ~ 800
Paogay 580 Nangalisan.I/G - 580
-3 3
thal 10,240 m /4 _ 10,240 m /4
- Phase II
Laoag - 8,920 Ermita 1/G - 860
West Riverside I/G ~ 2,000
Bacarra 1/G - 2,020
Deep Well _ - 2,040
San Mateo 1/G - 1,450
Nangalisan I/G- - 550
Bacarra 2,430 Dilumot Spring - 240
Bacarra 1/G 1X - 2,390
Pasuquin 1,580 Dilumot Spring - 1,580
Vintar 1,180 vintar I/G - 1,180
Paoay 870 Nangalisan I/G - BI0
. 3 3
Total 14,980 m™ /4 _ 14,980 m /d
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