Table 7.5.2 Water Quality Analysis Resulls

Class “A” River
Iridices Unit Water Quality ] Remarks
Criteria for Laoag Vintar
Fresh Surface Water | (Padsan ) {Bislak) ]

Color units 50 5.00 5.00| within standard
Tutbidity unils - 65.00 25.00
Conductivily usfcm - 170.00 230.00

. IpH 6.5-85 7.50 8.10] within standard
Alkalinity mg/L . | 64.00 111.00 _
Total Hardness as CaCOy mg/L 400 65.00 96.00] withis standard
Sulfate (SO,) mg/L 200 21.00 18.00] within standard
Chioride (C1) mg/l. 200 2.70/ 2.90)  within standard
Iron (Fe) mg/L 1.¢ 0.30 110
Manganese (Mo} mg/L 05 0.01 0.0f| within standard
Ammonia-Nitrogen mg/l. - 0.44 0.52
BOD _mg/L 5 92.30 111.55 excessive

Most of the indices meet the criteria set for Class “A” fresh surface water. However, the

iron content of Vintar river slightly exceeds the limit of 1.0 mg/L.. This is attributed (o

thé_ the iron-rich rocks which forms part of the drainage system, paticularly the older

formations. Likewise, the computed Biochemical Oxygen Demand (BOD: assumed

conversion rate is BOD/COD =1/2) of the two rivers is beyond the criteria for Class “A”

fresh surface water. High BOD is assumed to be caused by presence of organic

suspended solids, such as debris of plants, trees and éroded surface soil.

'7.6  Future Development Polential of Water Sources

The questionnaites collected from each municipalilics show that there are 16,757 wells

existing in the province, while 605 wells are recorded in the inventory made by NWRB (See
Tables 7.11 and 7.3.1, Data Report). Despite the smaller number of wells included in NWRB

data, they were used in the analysis since technical information are provided. Of the total

605 wells, 334 have complete information; depth, static water level and spcciﬁc capécily; and

- are summarized in Table 7.6.1.

Considering the well information, the most productive wells are those with depth ranging

from 6 to 60 m and from 80 to 120 m. Wells drifled between 60 and 80 mare notably having

low specific capacity. The good yielding wells in the province have static water level

ranging from 3 to 10 mbgl and specific capacity of 0.5 to 24.3 fsec/m of drawdown.



Table 7.6.1 Well Sources Information®

Depth (m) SWL{m) Sp. Cap. (Vsed/m})
| Municipality Type | Nuomber| Ave, Range Ave, Range 1 Ave. Range
Adaims W i
DW e .
Bacarea SW 11 1299 8.23 - 18.90 3.30 i.52 - .57 110 0.4] - 216
BW - 3 2193 2130 - 3659 8.15 1o - 1372 058 0.2{ . 1.0}
Badoe SW 12 1301} 103 - 18.29 4.11 1.56 - 7.62 1.0% 021 - 400
bw 12 44.83 23.17 - 100.56 803 008 - 2744 2.46 0.4 - 4.4
Bangu 5W 2 i3.80 1219 - 15.50 5.49 421 - 6.71 096 0.88 - 1.02
bW 3 1276 20073 - 4750 617 166 - 1372 044 oto - 1.04]
Batae 5w 7 1528 12.19 - 19.80] 335 061 - 1.62 1.67 0.52 - 5.20
Dw 15 45.62 201,30 - 108.23 4.78 213 - X2 061 004 - 345
Burgos Sw 4 i3.34 905 - 17.68 342 244 - 5.63 0.46 065 - 0R2
DWW -2 2312 21.M - 2490 1.05 308 - 3.05 1.04 1.03 - 1.4
Carassy SwW o .
D“’ k4 .
Currimmas SW {1 10,52 663 - 1270 3.01 1.56 - 4.57 1.77 0.26 - 415
: DY 1 200 2200 - 2200 1.52 1.52 - .52 Q.35 035 - 0.35
Dingeas | SwW 2 P -6 - §9.80 2 1.22 . 4.57 1.24 014 - 4.14
DWW 9 1821 21685 - 12195 4.67 0.23 - 1372 .62 0.05 - _3.80]
Dumaloeg SW il )
D“’ ¥
Espirity SW 3 1360 670 - 1930 291 §22 - 6.10 0.99 019 - 2,53
: DW i 2950 2000 - 442 9.06 427 - 15.24 0.32 0.01 - 214
Lacag City SW 44 13.07 5713 - 19.82 314 0.61 - 10.06 1.52 015 - 320
DWW 4 45.22 2286 - 219.53 5.38 152 - 12.20 399 0.04 - 41.38
Marcos SW 2 455 000 - $.10 6.07 452 - 1.62 0.25 021 - 030
Dw I 21.30 21.30 - 2130 244 244 - 2.44 0.14 044 - 0.4
Nueva Era sw i §2.00 700 < 2000 4.00 060 - 9.00 1.00 010 - - 100] y
oW 2 1008 2300 - 41.16 7.64 460 - i067] 040 047 - 0.63 g
Pagudpod sw ] 6.41 000 - 1820 3.06 §.22 - 549 0.61 010 - .27
_ | DW Il 2130 21.30 - 21.30 6.1 671 - 61 0.69 0.69 - 0.69
Fanay - 8SW -2 4.70 000 - 17.30 4.90 152 - 14,02 214 0.30 - 213
DY . k] IR XY 24.00 - 5540 232] 305 - 12.70 1.13] - 003 - 210
Pasuquin SW o1 3] 0.0 000 - 0.00 4.62 152 -~ 1320 0.85 Q.00 - 610
R - DW 3 67.13 22.80 - 143.29 307 3.05 - il 0.59 0.21 - I.15
Piddig SW 15 1.45 000 - 1210 5.91 .61 - 1637 1.57 0.04 - 4.20
- . DWW 2 2800 2{00 - 3500] - 688 305 - 10.70 0.52 021 - 042
Pinti ’ Sw 5 7.03 000 - 1982 630 152 - 11.28] 031 0.0 - - L3
DW 12 36.98 2378 - 5488 1104 000 - 3066 0.39 0.0l - 1.20
San Nicolas SwW 8 341 000 - 1760 3.74] - 061 - 10.67 1.16 002 - - 817
B : Dw 1] 2500 2500 - 25.00 4.60 460 - 4.50 4.30 4.30 - 4.30
Sarras Sw is 4.12 000 - 1830 5.06 18y - 415 0.74 0.04 - 253
b 3 51.37 2140 - 67.00] 1057 640 - 18.60 202 010 - - &7
Solsona SW_ 2 365 0.00 - 7.30 1.68 1.52 - 1.83 1.03 103 - .- Lo3
: DWW pre
Vintar Sw 6 2.13 000 - 1280 6.30 3L - 10.67 052 004 - 1.67
bw 8 2853 2303 - 3590 1.80 213 - 15.24 O R) 006 - . 280
Proviavial SwW 220 . 840 599 - 1982 4.15 06l - 1677 17 000 - . 9.43
Dw - 14 33.03 2030 - 2195} .12 008 - 3065 1.1 0.0 - 41.33
Source: NWRB Well Inventory Database,
Notes:

" *Based on the data from Feacibibity Stady of WDs, LWUA and DFWH (Questionable data were disregarded).
** Estimated figuies fromn the hydrogeological continuity of the aquifer.
**No related technical information available.
Legend: SWL=S1atic Water Level Sp. Cap=Specific Capacity Ave=Avenage
SW=Shatlow Well UW=Deep Well
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Based on the hydraulic characteristics and distribution of wells in llocos Norte, the good
yiclding aquifers occur in the Recent deposits. These are widespread in the nogthwest side of
the major fault that traverse from Badoc to Pagudpud and in an enclosed valley covering
parts of Piddig, Marcos, Solsona, Dingras and Espiritu. The aquifers in the Plio-Pleistocene
rocks, which are also located where extensive Recent deposits occur, are expected to have
good 1o moderate yields, Modecate yiclding aquifers are dnlicipatcd in the Miocene

fimestone and the upper fractured portions of the older formations

As indicated in various data obtained, areas with high salinity problent are concentrated in
Bacarra, Laoag, San Nicolas, Sarral, Batac, and Paoay. These areas arc conliguous
municipalities that have high population density and have more number of shallow wells.
Areas with high iron and mangancse concentcation are likewise found in the adjoining
municipalities of Pasuguin, Bacarra, and Vintar. In Laoag City, odorous and yellowish color

water were reported, but the extent is localized.

© As an alternative to wells, the untapped springs identified can be déve.lopcd.- These are also the

most practical sources of water supply in the areas considered as difficult for welt development,

-~ particularly in the eastem mountainous municipalities of Adams, Dumalneg, Nueva Era, Carassi,

patts of Pagudpud, Ban gur,_Burgos, and Solsona. The major faults dissecting the province provide

interconnected fractures in the various rock units fayorable for spring occumences.

The detailed hydrogeological characteristics of each municipality are sumnnmcd in Table

7.6.2, while individual well locations with technical information are shown in Figure 7.6.1,

-Data Repori. For water supply planning purposes. standard well specifications for each

municipality are presented in Table 7.6.3. The specifications made i this study are intended
for planning purposes. The design of wells for implementation will be based on the results of

detailed investigations that must be made prior to constiuction.

The depth, static water level and specific capacity specified in T able 7.6.3 are established using
the well information from NWRB, pertinent studies from other agencies and the
hydrogeological assessme.m presented in Table7.6.2. The depth of wells in each municipality is
estimated based on the inferred depth of potential aquifers appmximatcd from the available data
on existing wells. The static water level and specific capacity are the averages of existing wells
employed in the analysis. For municipalities without any well data, the well parameters are
made similar to adjoining towas, provided they have similar hydrogeologic features. 1t should
be noted that for municipalities categorized as deep well areas, specifications for shallow wells

are indicated since such type of well is still possible for the locality.
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Table 7.6.3 Standard Specification of Wells by Municipatity*

Standard Specification ]
Municipality Type Proportion*® | Depth Range} SWL Specific Capacity Remarks
{%) (m) (m) |  (lsecm) ]
[Adaras Rural Sw 0 - - - o
oW 0 - N .
irban SW 0 - -
DW 0 - - -
RBacaria Roral SwW 0 10< D <20 5 20
oW | 100 20< D <60 10 20
Urban Sw 0 10< D <29 5 25
DWW 100 20< D <60 10 25
¥Badec Rural SW 0 10< D <29 5 20
DW 40 20< D <60 16 20
Urban W 0 o< D <2Q 5 25
D 100 20 D <60 16 25
fiBangui Rural Sw 0 10< D <20 5 10
DWW 60 H< D <40 10 ¥}
Urban SwW 0 10« D <20 5 20
DWW G5 20< D <40 16 20
[|Batac Rural sW 0 [0< D <20 5 20
DW 100 20< D <40 1¢ 20
Urban Sw (1} B0 D <20 5 25
DWW 100 20< D <40 10 25
Burgos Rural sw | 0 10< D <20 5 1.0
DWW 70 20< D <49 10 K]
Urban SW 0 [0< D <20 5 L5
) DW 100 10< D <40 10 IS
Carassi Rural Sw 0 - -
' DV 0 - -
Urban Sw -0 - - -
. DW 0 - - -
Currimao Rural SwW ] 10< D <20 b 20
' DW 100 10< D <6 5 20
Uban | SW 0 10< D <20 5 25
DwW 100 20<€ D <60 5 25
Moingeas Rural |- SW 0 10< D <29 S 1.5 I untapped spring
DWW 100 20< D <60 5 1.5 with potential discharge of
Usban SWw 0 10< D <20 5 25 125 lsec
DwW 100 20< D <64 5 25
Dumalneg Rural SW 1] - -
DW 1} - - -
{Urban 5w [} - - -
Dw (1] - - -
Lspiritu Rural 5w 0 10< D <20 5 1.5
| ow 100 20< D <60 10 15
Urban Sw 0 10< D <20 5 25
DwW 100 202 D <60 10 25
L.avag City Rural Sw 0 10< D <20 ‘5 20
’ DW 100 20< D <60 10 20
Urban SwW 0 1< D <20 5 25
DWW 100 20< D <60 10 25
Aascos Rura! Sw 0 10< D <20 5 L5
DwW 100 20< D <60 10 .5
Urban SW ¢ 10< D <20 5 235
bW 160 20< D <60 10 25
Nueva Fra Rural SwW ¢ 10< D <20 5 1.0
 DW 10 20<D<60 | 10 10
Urban SW 0 10< D <20 5 25
DW 40 20< D <60 e 25
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Table 7.6.3 Standard Specification of Wells by Municipatity*

Staadard Specification
Municipality Type Proportion** | Depth Range| SWEL Specific Capacity Remarks
e () (m) {m} (sea’'m) ]
{|Pagudpud Rural SW 0 10< D <2 5 1.0 B untapped spring
' DW 35 20< D <40 10 10 with potentiat discharge of
Urban SwW 0 10< D<) 5 2e 128 I/s¢c
DW 100 20< D <4¢ 10 20
Paoay Rural | SW ¢ 10< D <20 5 20 ]
DwW 100 20< D <60 10 20
Urban Sw 0 10< D <20 5 25
[ ow 100 20< D <€0 10 25
Pasuquin Rural SW 0 1< D <20 $ 15
' DWW 100 20< D <60 10 [ 3
Urban 5w 1] 10< D <20 5 25
_ DwW 160 20< D <60 10 25
Piddig Rural | SWw 0 10< D <20 5 15 [ omtapped spring
DWW 100 We D <60 10 i3 with potential discharge of
Urban swW ¢ 10< B <20 s 25 1.90 ¥sec
DWW 100 20< D <60 10 25
tPinili Rural SW 0 10< D<) 5 15
DW 100 20< D <60 10 [ ]
Uiban SW o 10< D <20 5 25
’ DW 100 20< D <60 10 25 ]
Ran Nicolas | Rural SW 0 [0< D <20 $ 20 -
DwW 100 20< B <60 10 20
Urban 3w 4] 10< D <20 5 23
DW 100 H< D <60 10 25
Sarral Rural Sw 0 I0< D <2 5 20
Dw 100 20< D <60 10 290 C
[Utban | SW 0 10< I3 <20 5 25 e
: pw 100 20< D <60 10 25 ]
Solsona - |Roral 5w 0 10< D <20 5 10 )
DWW 10 - 20< D <60 10 1.0
Urt_\én SW @ f0< D <20 -1 15
: DWW 100 20< D <60 ) 25
“intar Rural SW [ 10< D <20 5 1.0
Oow 80 20< D <60 14 19 B
Urten | SW 0 10< D <20 5 5
DW 100 W0<D<0 | 10 25
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Table 8.2.2 Population Coverage in Phase I Provided by Served Population in the Base Year

{Water Supply)
B Populatien ?en:‘:cd by Eaisting 1595 2000 T
Municipaliies | Type Facilitles -

Level | Fevel Level 1| Fotal Total % Total %
| 1H il Populatien | Coverage | Population } Coverage ||
Adams Urban 0 0 0 0 0 0 O \

' Rueat 6| o o] e 1,168 55 R I

Total 641 0 0 644 1,165 55 1,236 52

Bzcarra Urban 5,970, G 1.09% 7,069 8.649 82 9176 77

Rura) a607] 1080 5503 n2so 10,318 55 2,556 5

Total- | t0637] 1.080] g0 8319 28,967 63 30,732 6l

Badoc Urban 0 0 584 584 ), 744 » 1,850 3

Rural of 1952 8621 10373 25,193 41 27,365 o

Total of 1sesz| waes| Nasy o 218n 1 39215 _1s|

[iBasgai Utban 1,525 of 1599 i 3,964 79 - 4,205 74

Rural 600| 4376  2.605 1,581 9,973 76 10,581 w12

Jotol © | 2125] 4316]  4204] 10705 13,937 77 14,786 .73

Batac Urban 4,159 0 T.501 11,890, 13,989 . 8S 14,841 S(il

Rural 0 ol negt| 2369 32161 4 34,123 : 69]

. Tewl aasel o anase| 3sss 46,152) il 48,964] - '73“
§ Rurgos Urban  } 505 o] eM| 13 1,459 7% 1,548 7
Irorat 936 ol 3ao2] aovs| 72| o se 2,708 52

Total 1441 of 373¢] s g4l 59 9,256 56

Carassi ~ |urban of o o of . ¢ 0 0 0

Rural ol et 110 712 L 9| . 82 _87)

Toul of e02  nel 2 Do o e sa 87

- Hleumimao Urban 926 of sl o] aeesf e REX 89

 |Rurst o96l . of 319y 4789 9,367 51 9,018 4%

Total 1,922 0| 3814 5196 10,435 .56 11.07) 52

Dingeas Urban 5805 © 0 85| 5,890 6,003 ' 93 6,369 92

Rural 1,408]  1.239) 16698 19342 788 . M ass| e

Total 7.3 L] teso] 2s.23r a6l b9 34,757 23

|[Duimatneg Urban 0 0 0 0 -0 0 -0 L

Rual 818 0 0 828 %71 35 1030 mi

Total 828 0 o] .8 971 88 1030 R

Exgirits Urban 3,035 0 126] - a1sd 3,251 Y7 . 3481 92

Rural o of 10457] 10457 13,459 78 14,311 73

B L0 3035 o| tossa] 13e18] - 16742 8l 17,762 77

. Laoag City tCapial) |Urban | 20.235]. o] nioss] 32283 42,262 76 44,838 72
g ke 3,960 ol o161 2012 49,595 69 52,617 09
Tota! 25,195 o] 41.212 66507 91,857 72 97.455 o8




Table 8.2.2 Popnlation Coverage in Phase I Provided by Served Population in the Base Year
(Water Supply) (Cont'd.)

[ Population ‘Sen:td by Existing 1995 2000
Municipalities Type Yacities
Level | Lesdd Level 1] ‘Tetal Taotal % ) * Total %

1]} Ik Pepulatlon | Coverage | Population | Coverape
Marcos Urban o o m 972 1,497 65 1,588 6l
Rural 6| si0| 8985 9,505 13,087 7 13885 6%
o o]  s40] 9937] 10477 14,584 7 15,473 63
Nueva Era Urban o] &0 104 574 1,416 69 1,502 o5
Rural o] 14670 664 2314 4,64 50 4.921 47
Total o] 2510 768] 2,308 6,060 55 6429 si
IPagudpud Urban 3,390 0 254 3644 4,158 43 4,411 83
Rural 2,195} 6627  1.655] 10471 14,065 ! 14,922 70
Total 55850 6,627 L9091 14,120 18,221 77 19,313 73
Paoay Urban 1,210 of 3185 . 4395 7,230 61 7,67 s
Rural 1,256 ol 337 o9sm 15,578 61 16,527 54
Total | 2466 of 1,502 13988 23,508 6l 24,198 s8]
Hrasuquin Urban 5175 0 293 5468 5,603 97 6,008 9 z"
Rural of  2150] 9306] 11,456 17,828 & 13,914 m"
Total | 51750 2,150 9599 1894 23,491 72 24922 63“
Piddig Utban 0 o] 2460|2460 1238 76 3a3s] 2
Rural o|  es0] toot0] 10660 15,125 70 16,047 60
Total ol 650l 12410 13020 18,363 71 19.482 67
Pinifi Lrban * | 2,010 of o 20010 2002 99 2,156 93
. {Rural 0 0] 6290 . 6290 13,697 46 14,53 . 43
Total 2,010 o] 6200] 8300 15,729 .53 16,687 s
ISan Nicokas Urb;ml 17,356 : 558 1,762] 19,676, B 20,168 98 21,397 §2
Rural 0 0] s5512]  ssi2 9,834 56 10,456 53
Total 17,358] 553  1274] 2588 30,052 84 31,883 79
Samat " furban 5385|150 884 6419 7,400 87 7,851 82
[Rural o 45| soo| sam 15,229 36 16,157 52
|Tewat | s3ss| - e2s|  s8so| 1489 22629 6 24,008 7
Solsona - [Urban 0 o - 2930 2930 3,361 37 3,566 £2
Rural 0] 44224 5650 10072 15,019 58, 19,117 83
B Total o 4422 s380] 130m 21,330 6! 22,681 53,
Vintar Urban 2,310 6 1,330 1640 4,662 78 _ 4,946 gL
Rufal 5] te.800]  2403] 19,458 24,518 79 26,012 75
Total 2.385] 16390 1323 23008 29,130, (2 30,958 15
Urban | 80,236 1,578 3694| 118,735 143216 33 151,942 7
Provincial Total  |Rural 17,565 42,673} 17),605] 231,843 159,365 65 81,199 61
o ot | o1m1] 48251 208,536] 350578 502,521 70 533,141 6
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Table 8.2.4 Number of Public School Students Served by School Toeitets in Base Year (1995)

1995 Total No.|  Std-No-of  [Ne. of Studeats to snu?;eiushl;:;.?fcan .
Munlcipality | of Public Schoat] Students thatcan f - beServedby | g goryed by Coverage
Students be Sen:;‘z;::el::' 1995 Planr;ff;’j(:::-sgomg Toilets in Base (%)
“Year (£935)
Adams a9 3719 4] 179 100
Bacasra 6,199 5,400 oop 5,700 92
Badoc 3,906 1,906 150 4,056 104
Bangui 1,157 3,157 150 3307 195
Batac 7,340 7340 100| 7,640 104
Burgos 2136 2,136 150 2,286 107
Carassi {05 105 150 255 243
Currimao 2,267 2,267 150 2417 107
Illingms 4,124 3324 1s0] 4874 103
Dunalneg 236 236 0 236 !@}
Espirily 4,487 4,200 150 4,350 '.97
l:to.jg(‘ﬂy (Capital) 15,404 7,700 - | 7700 sof
Marcos 2,335 1,950 150 2,100 50
Nueva Era 1,390 £000 150 1,150 83
Pagudpud 3,66 3,661 150 3811 104
NPaoay 2436 2,436 150 2,586 106
Pasuguin 4,894 3,550 150 3,700 76,
Piddig 2992 2,992 150 3,142 105
Piniti 2,723 2,400 150 2,550 94
San Nicolas 5616 5,616 150 5,766 103
Sarcat 3035 3,035 150 1185 103
Solsona 1017 2,850 150 3,000 7
Vintar 3,805 2,300 300 2,600 68
I Provincial Total 87,144 73,340 3,450 76,790 8%
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8.2 Projection of Frame Values

8.3.1 Revicw of Past Population Development and Population Projection
(1) Review of past population development
1) Characteristics of past population development
Majm statistical data of past population development are shown in Table 8.3.1 in
which urban and rural population are adjusted by PPDO to reflect present conditions.
Provinces presently belonging to CAR are excluded from the regional population.
Table 8.3.1 Past Population Development
Total Urban Rural
Area Description 1930 19%0 1980 1990 1980 1990
Region | Population [ 2954340 | 3,550,606 | 733,313 | 1,346213 4 2221027 | 2234393
Growth Rate 1.9% 0.3% 0.1%
ltocos Population | 290666 | 461,661 | 17406 | 134863 | 2m200 | 326798
Norte GrowthRate | 1.7% B 1A% R L 2.
B Percemage 1/ 1 132% | 130% 160% | 100% 123% | 148% |

Nate: 1/ Provincial population percentage to regional population

2)

During the census decade from 1980 to 1990, the following popuIalidnkdevelopmcnt was

abserved: | _

- The province recorded 1.7% of average anaual growth rate ‘which was almost
equivalent to that of the region at 1.9%.

- Percentage of provincial population to lﬁe regional population slightly decreased from
13.2% in 1980 to 13.0% affected by ilrban population behavior.

The region is classified as an out-migration group in the country. However, higher
growth rate of rural population in the province than that of the region revealed that the
migiation was brought from neighboring mountainous provinces. While, lower growth
rate of urban population in the province compéred to that of the region coinctdes with the '

conservalive economic activities in the province as discussed in Chapter 3.

1990 population distribulion in urban and rural areas

The 1990 population cerisus results conducted by NSO were reviewed in terms of popu-
lation distribution to urban and rural arcas. In application of revised classification of
barangays in urban and rural category to reflect present conditions, the papulation by

municipality was adjusted as shown in Table 8.3.2.

8-13




Table 8.3.2 Population Distribution in Urban and Rural Areas

""" o Total 1990 Census Data Adjusted Population
Municipatity Population Urban _Rural |_____Urban Rural

[ Adams 1 1,119 LI 0 0 1119
[ Bacarea "" 26,940 8428 18,512 gA28 | ag5i2
Badoc 25,627 L8 23,389 1,738 23,889
| Bangoi 129 3,805 9,116 3,805 9,116
Batac 43,092 | 12,859 30,233 12,859 30,233
Burgos 7643 1,233 6409 | 1,234 6,409
Carassi L 6312 0 632 0 632
Currimao 9,467 1,047 8420 1,047 8,420
| Dingras 30,519 5,805 . 24714 5,805 24,714
Dumalneg 828 828 0 0 828
Lspirity 15342 3,038 12,304 3,038 12,304
Laocag Oty (Capital) 83,756 _ 38875 44,881 38,875 44,881
Marcos B T 2es0 2,604 10,386 2,604 10,386
| NuevaEna 5,218 1,151 4,087 1151 4,087
Pagudpud 16,558 3,857 12,701 3857 12,701
Pacay 20680 | 1,175 19,505 6,724 13,956
Pasuguin 21,410 5373 16,037 5,371 16,037
Piddig 17,078 3,063 14,015 3,063 14,015
| Piniti 14950 2,024 12,926 2,024 12,926
San Nicolas - 21,632 18,781 8,851 18,781 8,851
Sarral_- 21,272 6940 14,332 6,940 14,302
Salsona 18,883 3,008 15,875 3,008 15875
Viotar . 27,084 4,509 22,575 4,509 21575
Provincial Total 461,661 131,261 330400 134862 126,798

" (2) Review of NSO regional population projection mainly on growth rates

and the demo-

graphic conditions presented in the 1992 Philippine Yearbook

NSO projected population at regional level for the year 1995 and target years based on
~ the 1990 population census considering some factors. In the study, annual growth cates
on the projected population by the NSO with ten years interval were calculated in appli-
cation of a simple compounded l'oﬁnula as described below:

Pn=Pox (I +r) _
-~ where, Pa; Population in n-th year
 Po: Population in the base year
. - Annual popuia(ibn growth rate

n:  Growth period in year

Through the review of future regional population, it was learned that NSO projection
coincides with the gradually dC‘Cli;‘aiI]g annual growth rates; 1.39% from 1990 to 2000 and
1.10% from 2000 to 2010, while the last census decade from 1980 to 1990 recorded
1.96% (refer to Table 8.3.3). Thus, approximately 0.3% to 0.6% of the growth rate was

discounted to every decade.



]

Review of “1992 Philippine Yearbook” delincated the following demographic

characteristics of the region and province:

- ‘The inter-regional migration pattern will continue as a major population development
factor, however the inigration rate will gradually decline through the future.

- The international migration, on the other hand, is insignificant to the population
development.

- Fertility and mortality, another key factors of population growth, will moderately
decline thfough the future, and the national ﬁamily planning target set forth the family
size to arrive at 4 personsthousehold by the year 2010.

- Population of the region and province belongs te low growth group in the country.

When the regional and provincial demographic characteristics are taken into account, the
future provincial population is considered lo remain under similar conditions as

experienced in the last census decade, unless specific development takes place in the

province.

)

{4

Estimation of present population (1995} . '

The present population in 1995 waé estimated 'applying' 1980-1990 average annual
growth rate of respective municipalities (broken down to urban and rural areas) assuming
that the trend of past population development btevailed up to the present. Houschold size

in 1995 is also assumed to be the same as that in 1990.

Projection of provmc;al population by targel ycar

Provincial population was projected by target year as shown in Table 8.3.3 in appltcallon

of declining percentages of growth rates referring to the discounted growth rate of

regional_ population projection as follows: | |

- Population in 2000 was projected from the base year 1995 applying the rate of 1.19%
(29.1% discount 1o the growth rate of the province observed during the last census
decade, 1980 to 1990). . .

- Population in 2010 with the base yeér of 2000 was projected applying the rate of

00% (although the rate of 0.94% was derived in application of 20.9% discount to

the g:rowth rate of the province adopted for the years 1996 to 2000, the tate of | 00%
was employed as the minimum growth rate for planning purpose).

- Present profile of population distribution both in urban and rural areas is assumed to

prevail through the future.



- Houschold size in the year 2000 is assumed to be the same as the 1990 population

census resulls, while that in the year 2010 was assumed to be 4 persons/household

for the whele province in accordance with the target of the national family planning.

Table 8.3.3  Growih Rates and Population Projection for Target Years:
Region and Province

Growth Rate (%) Populatir.:fl and me’incial Share
in the Region
1980- | 1991 | 1996- | 2000-
11990 1995 2000 2010 190 2000 2010
Region I 1.96 1.39 1.10 3,550,606] 4,189.000] 4,672,000f
(29.1) {20.9) _
locos 1.68 1.68 1.19 1.00 461,661} 533,141] 588919
Norte 13.0% 12.7% 12.6%

Note: { ) shows percentage of growth rate decline from the previous period.

Table 8.3.4 shows provincial population by urban and rural area for the target years and

the year 1995. Table 8.3.5 presents projected number of houscholds for the target years.

Table 8.3.4  Provincial Population for Target Years

T 8

—Areai g;’g)‘:}':;ii:;z' 1990 | 1995 [ 2000 | 2000
Total Population | 461,661 so2521] 533,141 588,919}
Urban | Population 134863 143216 151942 167.839]

_ Area | - Composition (%) N e
Rural Poputation 326,798]  359,305| 381,199] 421,080
| Arca | compositionemy | m| 7 7 72
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8.3.3 Projection of the Number of Public Utilitics

Table 8.3.7 Projected Number of Public Utititics by Municipality by Target Year

Municipalily

Type

1995

2000

2010

No. of
Public
Utilities

Proposed
Construction

Total

Proposed
Construction

Total

—_

Adams

Public Markeis

Bus/Jeep Term.

Total
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Public Markels

Bus/lcep Term.
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Public Markets

e e (DN e | P
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Public Markets

@ b0 (me (e frm (= [ [ - D

[V I N

[Busfleep Term.
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Batac

Public Markeis

Bus/ieep Term.
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o e fro T 1w (o 1@ e [ S e Qe

Burgos

Public Markets

o L [ e e (e [

Total

Bus/leep Term.

fiCarassi

Public Markets

Bus/Jeep Temt.
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e
Currimao

Public Markets

[ Bus/jecp Teim.
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Dingras -

Public Markets

o (o Jam G0 P e [Nl

Bug/Jeep Terin.
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Dumalneg

Public Markets

Bus/leep Term.
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Espiritu
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B few == 2 WA B

Et_t_sfleép Term.

o e o N i T b f [ [ [ [ @ o 00 jom [ e [ O = (0D (00 e [ e B2 Q2 N 0
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Table 8.3.7 Projected Number of Public Utilities by Municipality by Target Year (Cont'd.)

Municipality

Type

1595

2600

2030

No, of
Public
Utilitics

Proposed
Construction

Total

Proposed
Construction

Total

Marcos

Public Markets

Lad

Bus/lecp Term.

0

0

Total

Nueva Era

Puablic Markets

b | S -

Bustleep Term.

2
0
i
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—
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[==T Fo
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P e |
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RO (B | D [mmt e
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KA Lol o B S\ K B U B SR e B ) S SR I S PO -
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[ R

[ I (- O R T I
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Pt |t |
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Tt | | —
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8.4
8.4.1

Types of Facililies and Implementation Criteria
Water Supply
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Urban Sewerage
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8.5 Scrvice Coverage by Target Year
8.5.1 Waler Supply

(1) Population to be served by Level Il system in Phase [
Three (3) untapped spring sources were confirmed to be suitable for Level Il systems in
rural water supply by the time of PW4SP preparation as shown in Table 8.5.1. Condi-

tions and assumptions applied for this estimate are as follows:
Source capacity:
The average soutce capacity of untapped spring was assumed to meet the need of 100

houscholds based on the review of existing Leve! II systems with spring sources.

Number of system:

 Three (3) untapped springs were considered to serve three (3} Level 1l systems in three

{3) municipalities.

Table 8.5.1 Population to be Served by Level LT System in Phase 1
iﬁf A Number of Un- Number of Baran- Numbcr of ‘Populatidn to be
Municipality : . Households (o i
_ fapped Spring gay to be Served be Served Served

5 =

Adams

Bacarra

Badoc

Bangui
Batac

| Burgos

Carassi
Curfimago

W
=

Dingras

o= ooiIc|oe oo

Pumalneg
Espiritu

Lacag City (Capital)

Marcos

Nueva Era

Wi oo

w
=

Pagudpud

Paocay
| Pasuquin
Piddig

}
|

.
<

Pinili

San Nicolas
Sarrat

Solsona

g | Vinlar

Provincial Total

o looo @ e oo

wioioloo|o= oo~ Io 00|09 - OO0 IQICIOIC|O
WO IO |Q|= DI =S OICI@ O~ (@00 [CIoDlD

[
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n
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(2) Population to be served by target year

Phase

For urban area, the additional service coverage was estimated to be served by Level {1l
service. For rural area, the population to be served by Level I syStems with untapped
springs was firstly calculated and the rest of additional service coverage was estimated 1o

be served by Level I facilities.

Phase 11

For urban area, the population served by Level I and I facilities in base year was consid-
ered o be absorbed by Level 1l service aside from the additional service coverage ta be
estimated by the sector targel. For rural area, all existing facilities in Phase ¥ was as-

sumed to be utilized through the future.

The population to be served by target year is exhibited in Table 8.5.2 and Table 8.5.3.
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Tablic 8.5.7 Number of Public Utilitics with Sanitary Toeilets in Phases T and 1l

T Covera ei;ﬁl;;; Phase § Covevage Q00 Phase I§ Coverage tlﬂ—l-ﬂ)
No. of PU Ms:::ﬂ'd No.of PU M;?:hm AddiNo.of ) ot pU
Munidipality Type No.of | with | Ne.of | tuitities with Sanitacy | Noof | PUBtC with
PU | Sanitary | PU with | Sanitary | Toitsia | pu U':;:::a‘:;'h Sanitary
Toilet Lanitary Toilt 2000 ) Toilet
Tolut Toild
Adans PublieMorket | 1 1 2 1 2 2 2 0 ?
Buslleep Tern. 0O 0 ] 0 0 0 H 11
- Total 1 { 2 t 2 2 3 I K
Bacaira Public Market _ 2 2 P o 2 1 | 2 {] 2
Busleep Teon. | O 0 . 0 0 "0 1] ! i {
L Total 2 2 2 0 1 2 3 ' 3
Badoc Public Market i 1 2 { 2 2 3 ] 3
Bas/kecp Teom. 0 ¢ | O 0 QG 0 1 ] 1
| Total 1 { 2 1 2 2 1] 2 4
iBangui Pubtic Market 2 2 3 L 3 3 3 0 3
Bus/leep Term. 0. : 0 0 4] . 0 0 ] ] l.
Tota) ' 2. 2 3 ' 3 i 4 i 4
Batac Public Masket |- 1 i 2 b 2 2 3 I 3
" |Busfdeep Term. : 0 0 { i i I 2 1 2
Total | o 3 2 1 3 s 2 5
Burgos . |Pablic Marker s o] { 2 2 3 1] a
Busileep Tern. 1 - 2 1 2! 2 3 1 R
Yolad 2 2.0 |4 2 4 4 6'__‘ 2 6
Carassi Public Market . {00 | "1 2 1 2 2 2 0 2
Bus/feep Tenn, | © o' | o 0 0 0 vl L
Total 1 ] ) 1 2 2 3 b A
Curizmao Public Market ir i 2 e 2 2 3 [ "1
Busflcep Term. 0 0 0 0] 0. 0 1 I o]
Total I I 2 : 2 2 4 2 4]
[ngras Public Market ) 1. 2 1 2 2 3 [ |
Busteep Tenm. 0 0 i | 1 ' I 2
Total 1 1 3 2 3 3 5 2 s
Dumatneg Fublic Market ! i 2 1 2 - 2 0 ?
Bustleep Teon. 4] 0 U 0 0 (G } 1 I
Total i i 2 i 2 2 3 i 3
Espirity Public Madket 1 1 1 b ! 1 2 { 2
Busieep Term. 0 4] 0 0 | O 4] 1 1 1
Total i } 1 U 1 1 3l 2 3
[lLavag City {Capitaly  |Public Market 2 2 3 t i 3 4 i 4
' Bus/Jeep Tenu. 9 y 10 ) 10 i i { "
Totat 1] t 13 2 13 K s 2 15




¥

Table 8.5.7 Number of Public Utilities with Sanitary Tollets in Phases Iand Il {Cont'd.)
= o Coverage in 1895 Phase 1 Coverage (2000) - Fhase 1§ Coverage (2610) "]
N hN {
- No.of PU M?\:t{\u‘: * No. of PU iov?:hm “d;’\:;‘:' | No.of PU
Municipahity Type No.of | with | Ne.of] Utilities with Sanitary | No.of | o0 Canl  with
PU | Sa nitary 28 w i‘h Sanitary Toilets in 21 Sanitars Sanitury
Toitet Sanitary Toitet 2000 Toitet Toitet
Toitel,
Marcos Public Markel 1 I 2 i 2 2 3 v 3]
Busilecp Tenn. 0 0 0 0 ] 0 1 ) 1
8 o B |2 i 2 2 4 2 4
Nueva Era Public Market 1 1 2 ] 2 2 2 0 2
Buoslleep Tenn. 0 0 0 0 0 0 1 I 1
Total 1 1 2 | 2 2 3 | 3
Pagudped Public Market 1 i 2 i 2 2 3 1 3
Bus/Jeep Tean. 4] 0 ] 1 i 1 2 i 2
Total B ] ] 3 2 3 i s 2 5
Pacay Public Market 1 ! 1 0 i 1 2 1 2
Busflecp Ternn. 0O 0 0 0 0 0 i i {
Total 1 i i ] | 1 "3 2 3
Pasuquin Public Masket I I 2 1 2 2 3 b 3
Bus/leep Teri. 0 0 0 0 0 ny i I 1
Total i i 2 ] 2 7 4 2 1
leidae Public Market i I 2 i 2 2 ? 0 2
Bustleep Term. o | 0 3] 0. -0 0 i I I:
Totad 1 . i 2 I 2- 2 - 3 '.___, LI
Pinili Public Market 2 2 2 ¢ 2 2 2 0 2
ustecpTenn. | 0 0 0 0 0 0 K ] 1
Tolal ) 2 ) 0. 2 2 3 ! 3
San Nicolas Public Market ¥ p 2 I 2 2 2 o 2
Busfleep Teon. 1 I i 0 ] I 2 1 2
Tot) 2 2 3 i A 3 4 t 3. |
Sareat Public Market 1 1 2 ! L 2 0 2
Busfkep Teimn. 0 0 0 0 0 0 i i !
3 Total [ [ 2 i 2 2 1 | 1
Solsona Public Market 1 1 i - f) 1 1 2 ] 2
Bustleep Tern. 0 ¢ 0 4 0 1] 1 1 )
Total i | I (e 1 i 3 2 3
Vintar Public Market 1 i 2 | 2 2 3 1 3
Busil¢ep Term. 0 o 0 0 O 0 1 i ]
Tot! ! 1 2 1 3 2 4
Pubic Market a | oz 15 18 45 45 S8 13 3
Provincial Total ﬁudlecp Tean 11 1 16 ) 16 {3 k3 21 K
Total 3 38 6l | 2 6l 61 91 36 97

Nuw: PU - Public Uritities



8.6 Facilities, Equipment and Rehabilitation Required to Meet the Target Services
8.6.1 Water Supply

(1) Required water supply facilities

Urban water supply:

Utban water supply facilities required by target year shown in Table 8.6.1 were estimated

as required number of house connections based on the additional service coverage.

As reference, following requirements were also estimated:

- daily average water demand at 100 Ipcd consumption rate, and

- nomber of deep wells to meet the daily maximum water demand based on the
groundwater productivity.

{daily maximum water demand = 1.3 x daily average water demand)

Information pertaining to the expansion plan of Level III systems was arranged to be in-
dicated in Table 8.6.1 and details in Table 8.6.2, however no information was available
during this PW4SP preparation.

Rural water supply: | ' %
Rural water supply facilities required by target year shown in Table 8.6.3 were estimated

as the number of Level II systems with number of communal faucets and number of

Level I wells brokcn-down to deep and shallow wells, Three (3) untapped springs suit-

able for Level 1 system were confirmed during this PW4SP prep’aratio:i '

(2) Required well drilling and rehabilitation equipment
Presently, only each one unit of truck-mounted percassion drilling rig, portable mecha-
nized rotary drilling rig and air compressor are available at DPWH-DEQ in the province.
Among these equipment, rotary type rig is only capéble' to drilt shallow wells with less
than 10m depth owing 1o its penctration capacity and therefore not applicable for the

planned shallow well construction.

Takiﬁg into account the maximum utilization of existing equipment, additional number of
required equipiment is estimated as described below.

Applicable type of well dritling equipment is determined considering the geological formation

of the province that 50% of target area is medium to hard formation suitable to percussion type

and the rest is soft ta medium fonuation suitable to rotary type. Idling time for equipment

overhanling/maintenance and rest days of workers are considered at 25% of the year.
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Table 8.6.2 Plan for Expansion of Existing Level 11 System

3
Additicnal Areas Additional Additional WYater Sources
Munieclpality Narme of P .
Operating Body Barangay to be l’opu!am.m tobe Type® (‘.apamy.
L Covered Served (cu. m/day)
Adams Save the Children Inc. NA. NA. N.A, NA.
Bacarrs INWAD N.A. NA. H.A. NA.
liBangui Malasin WS N.A. NA. NA. N.A.
San Lorenzo W.S N.A. NA. N.A. NA.
Municipat Fotal N.A, NA. NA.
Batac Batac Water District NA. N.A. N.A. NA.
Burgos Nagpartian W.S N.A. N.A. NA. NA
Ablan W.S NA. NA. NA. N.A.
Agaza WS NA, NA. NA. NA.
Tenap W.S NA. N.A. NA. NA. |
Municipal Totel NA. " NA. NA.

' Cumimzo Cumimao W.S NA. N.A. N.A. NA,

- {{Dingras Dingfas Water District NA. N.A. NA. N.A.
Dumalneg Dumalneg WS NA. NA. NA NA.
Espiritu Espiritu WS NA. NA. NA, N.A.

{Lacag City (Capital)  [INWAD ~ NA. NA. NA. - NA.
' Dibwa North W.8 NA. N.A. NA. N.A.
Dibwa South W.S NA. NA. NA, NA.
Bacsil North W S NA. NA. NA. NA,
Bacsil South W.S N.A. N.A, N.A.

La Paz Propes W.S ___NA NA. NA._
Municipal Total NA. NA. __Na.
Pagudpud Municipal Gov't__ NA. NA. NA.
ILaoay INWAD NA. NA. NA. " NA.
Callaguip W.S NA. NA. NA. NA.
N.agbacalm W.S NA. NA. NA. NA.
Municipal Total NA. NA. - NA
Pasequin INWAD NA. NA. NA. NA.

Pioihi Pinili W$ NA. NA. N4, “NA

San Nicolas $an Nicolas W.D. NA. NA. NA. NA.
Sariat Sarat Water District N.A. N.A. NA. NA.
Vintar [INWAD NA. N.A, NA. NA.
Provinclal Tolal NA. N.A. NA, NA.

Note: 1. DW -Deep Well, SP -Spring, DgW - Dug Well, and Surf - Surface Water Intake.
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Medium size rotary drilling rig (truck-mounted top-head drive type for deep well)y:

Average performance

- L wellf20 days (10 m/day of drilling rate with finishing work)
Annual accomplishment

- 13 wellsfyear (365 daysfyear + 20 daysiwell x .75 )
Required number

- 8 sets for 50% of the total 940 deep wells

Medium §ize percussion drilIihgli_g_(lm(‘k—mountcd type for deep well):

Average performance

- L well/30 days (S m/day of drilling rate with finishing work)
Annual accomplishment

- 9 welisfyear (363 daysfyear =30 days/well x 0.75)
Réquired numnber

- t1 sets for 30% of the tolal 940 deep wells

Well rehabilitation equipment:
Average performance '

- 1 well/7 days (well redevelopment and finishing work
- Annuzl accompliéhment
- 39 wells/year (365 daysfyear =7 daysfwell x 0.75)
Reguired number '
- 3 sets for 10% of 940 Level I deep wells

Sugport vehicle:
Type - - pick-up truck with winch, double cab
“Required number

- - 3units for well rehabilitation

Considering the utilization of existing percussion drilling rig, the following equipment shail

be mobilized/procured either by private sector or LGUs to accomplish the physicat lnrgcl.s:

- 8 sets of miedivim size rotary rig for 50% of deep wells, ‘

- 11 sets of medium size percussion rig for 50% of deep wells

- 2 scis of well rehabilitation equipment for 10% of deep wells (at least | set shall be
held by the provincial government), and

- 3 units of support vehicle for well rehabilitation.

In addition to the above, service trucks equipped with crane are required for each unit of

medium size rotary and percussion rigs for hauling drilling tools and water.
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8.6.2 Sanifation
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&

Table 8.6.6 Public School Toilets Required by Target Year

[ ~Phase 1 (2000) Requirements Phase I1 (2010) Requirements |
Municipality Add'l Public Ne.of | No.of Teilet Add'l Pu_bkic No. of No. of Toilet
School Students Toilet Units| Facilities School Students to Toilet Units] Facilities
to be Served be Served .
Adams 0 ¢ 0 K 0 N
Bacama 344 7 0 879 18 4|
Badac 0 0 0 616 12 3{!
Bangui G 0 0 _ 443 9 2
Batac 0 0 0 1,099 22 4
Burgos 0 0 G 299 6 1
Carassi 0 0 0 i7 0 o
“|ICusrimac ¢ 0 0 317 -6 I"
Dingras 0 0 0 737 15 1“
Numalocg 0 ¢ 0 30 ; ’
Espiritu 42 1 Kt 33} 1 }
Lacag Ciu} {Capital) 7.343 147 2 2,277 46 «
Marcos 193 4 i 358 7 1
||Nuem Era 201 4 7 1 1‘)6 4 1
Pagudpud -0 0 8 544 1 2
Pacay 0 0 0 407 8 2
Pasuquin 1,056 22 4 699 14 i
Piddig 0 0 0 448 9 y)( I8
Pinili 134 3 i 403 8 2
San Nicolas -0 0 B .0 822 16 3
Sareat o 0 0 479 10 2
Solsona 847 {7 1 . §7% 12 2
Vintar 1,178 24 5 600, 12 ______E
Pro¥incial Total F1,370 229 44 I2,604l 253 4ljl




Table 8.6.7 Public Toilets Required hy Target Year

o Phase 1 (2006) Phase 3 (2010)
Requirements Requirements
Municipality Type B
Number of Public Number of Public
Toitets Toilets
Adams - |Publie Market | U ]
Bus/Jeeprey Teirimn. 0 }
Total 1 I
Bacaira Public Markel 0 0
| BustJeepney Term. ] ]
Total 0 b
Badow Public Market 1 i
| Bus/Jeepney Term, 0 |
‘Total { 2
Bangui Public Market i Y
|BusiJecpney Term. 0 ]
| Tolal 1 ]
Batac Public Market i ]
Bus/Jecpney Term. { ]
Total 2 2
IBusgas Public Market i i
Bus/leepney Term. ! i
Total ' 2 2
Carassi Public Market | 0
. Bus/leepoey Term, 0 | ]
Total i 1
Curfimao Public Market { 1
Bus/ieepney Term, 0 .
- | Totat | 2 ]
Dingras ~ {Public Market { 1
Bus/Jeepney Teem. 1 {
Total 2 2
Dunatneg - |Public Market I 0
| Bus/Jeepney Team. Q 1
| Toual [ 1
Espiritu Public Market 0 t
BusMeepney Tem. 0 }
Total 0 2
Eacag City (Capital) Public Market i }
Busflecpney Teqm. 3 i ]
. Total 2 2
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Table 8.6.7 Public Toilets Requived by Target Year (Cont'd.)

Phase 1 {2000) FPhase 11 (2010}
Requirements Requirements
Municipality Type
Number of Public Number of Public
Toilels Toilets
.-{Ia::‘os Public Market “—_L_ 1 1
But/eepney Term. 0 )
Tofal [ 2
Nueva Era [Public Market ! 0
Bustlecpney Term. 0 i
| Total i 1
Pagudpud Public Market i {
Busfloepney Term. 1 1
Total 2 2
Paoay {Public Market o i
Busfleepney Term. U] i
Total 0 2
Pasuquin Public Market 1 1
Bus/Teepncy Teim. 0 i
Total [ 2
Piddig Public Market | 0
Busfleepney Term. 0 [
Total { |
Piniti Public Market U 0
Bus/leepney Tenm. -0 |
Total 0 t
San Nicolas Public Market i [}
Busfleepney Term. Q 1
- |Total 1 1
Sarral Public Market 1 1]
Busleepney Tein. 0 ]
Total ! 1
solsona Public Market 0 1
Busileepney Term. 0 1
Total 0 2
Viataf Public Market i |
Bus/Jeepney Teem. ¢ b
| Total i 2
Public Market 18 13
Provincial ‘Total Busfleepney Term. 5 23
Tolal 23 16
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C. SECTOR IMPLEMENTATION
- ARRANGEMENTS



9, SECTOR MANAGEMENT PLAN
9.4 Project Managenient Arrangements

Table 9.4.1 Format for Level I Project Data

lorim

PROPOSED LEVEL [ PROJECT DATA
Notice * This forn shall be accomptished vpon instruction on PSTRWSD

1.1 Barangay/Sitio

.3 Province

4.2 Orwnership ¢

Location

I _I Inside of service area

[__—J Outside of service area

e

£

> .

8. 1.2 Municipality 1.4 Region

Ui

2.1 Total Comnmnity/Barangay Fopulation 2.3 Propased Population 1o be Served

&

=

a . .

%' 2.2 Total Number of Hlouseholds 2.4 Propased Number of Houscholds to be Served

0y

E\ 3.1 Ownership : 33 Location:

g L__—J Public l g l Piivate

1w |32 Deseription

N

% -

7 3.4 Donor {If Private Lot):

[«]

3

;

A

- {4.1 Type of Point Source: 4.3 For wells :

~
é” r_—:] Deep Well Casingdiameter____ weor . _.Jm
S Casingdepth _____ fLer_.
E B (] shattow wen Wateptevel Well ______ __ fer . . m,
3 I : Well capacityfyizid . gpOV X e W
é E [::I Spring - |4.4 For Springs : Capacityfyield _epmooe__ . lps.
g ';‘3» Approx. elevation above o brlow
g g ] " Others (dug well bond} Service Area___ . fer__ . m
g2
o
PR
g 2
2
a

] pumic
Approximate distance from center
I ) l Private of service arga i km
Preprecd by
Municipal Liason Staff Date
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Table 9.4.2 Format for Level 11 Feasibitity Study

Form_
Barangay Municipality
FEASIBILITY STUDY _
(Level i) Province Region
Nowce 1 Ties form shall be accomyplished wpon instuction of the PSTFWSO.
PROJECT SUMMARY
L. Present Population 2. Design Population 3. Number of Households
<
P
a8
z
3
5 6. Number of Fuucets
4. Type of Soarce 5. Typeof Sysiem
[ Spring | 1] Graviyy [ Pumped
£ wen 7. Pump Horsepower 8. Pumging Time
(2] Surface Water e .._uP o _HomsgerDay

9. Total Average Praily Demand

TECHNICAL DATA

Liters

10, Storage Tank Capacity

__ Liters

—

. Pump Discharge Capacity

12. Todal System Cost
P

13. Maxionm Loan Arount

P

15, Local Equity
p

16, Fuading Cost per Houschold
P

18. Type of Local Equity
L2 can

" FINANCIAL DATA

] I.':-b.‘ar

] Materdals

D Others, ___

19. Tt Monthly Expense

20. Monthly Fee Per Household

R P o

7 b SuneyFom [T s Design of Pipe Lines [ 1 9A Fitings Schedule £ 12 Financial Analysis

H pe
i [T 2 Map of the Froject Atea [T7] 6 besign of Reservoir (G.1. ¥ipes) 23 13 Avaitability of Locat
P ; ¢ e _

z | {7] 2Design Criteria and and Punp {3 9B rinings Schedule Equity
< Basik Design Data L) 7 Dctailed Design Plan {3 10 Bill of Materials

- [T 4 Scheniatic Diageam of s Fipes Schedule [0 11 Cost Summary

the System _ - S
Prepared by : Endorsed by ¢
Municipal Fixton Staff Irate PSTAWSO Cooedinator Date




Annex |

SURVEY FORM
Rural Water Supply Project

A LOCATION

Barangay —— Province _
Municipality ©____ o Region Number —
B. GENERAL INFORMATION
1. Population S —
2. Number of households [
3. Distance from poblacion e kilometers
4. Availability of electricity Yes [} Ne [ ]
5. Distance form electric line . kilometers
6. Power cost per kilowatt hour P
7. Availability of pubtic —
transpottation
8. Main livetihood of residents [ ] Land transport
D Water transport '
[:I Farming
[ Industry [} oOthers
D Fishing

C. TECHNICAL INFORMATION

1.  Are there reliable sources of potable water?

[:! Yes . D No

'a) For Wells

Well capacity 1 ___ Ips
Casing diameter
- Casing depth e
Water level fromtopofwell @ ___
Location : (] Within service area _
. [ ] outside, ___ M. from service area -
b) For Springs ‘ . ] o
Average dry season flow P : D GPM (] Lps
Relative elevation of spring - i ' _
& (] [(] m. aboveserviccarea
b [_] ft. D m. helow service area
Location : ["] Within service arca '
[[J outside _____ m. from service arca



Arc there water supply system materials and equipment {(pumps, pipes, fittings) which can be
denated for this project from other source?

{3 Yes [ No %%
Forpumps : Type: __ __ _ Power: __ HP
Forpipes (] Gatvanized Iron 1 PVC
[C] Others, specify '
Is there an existing water tank that can be used? { ] Yes (INo
Type: [] Steel [Z] Reinforced Concrete
Capacity L] Galtons (] Cubic Meters

Location:  (Please indicate in the map of the project area)
Relative elevation with respect to service arca [} fe {3 m

Are there other sites where water tanks may be erccted? I ves C1Ne
Location : (please indicate in the map of the project area)

Relative elevation with respect to secvice area _____ e 0 [O3m
Does the barrio have skilled pessonnel? Clyes - [LlINo %
I yes, how many? -+ Bstimated Number

Plumbers
Masons
Carpenters
Others

If no, are there competent contractors near the atea?
Plumbing conlractor : 1 Yes O No
Tank fabricator : [Yes [1No

Are there suppliers of materials {pumps, pipes, (ittings) in the municipality?
ST Yes 0 No

9.4



D. FINANCIAL INFORMATION

%3 1. What can the barangay provide as local equity?
Cash P o
Eabor _____ man-days
Materials Sand : Ci. M.
Gravel : cu.m,
Cement : bags

Others, specify : .
2. Have the people been informed of the current financing policies for Level 11 systeins, particularly
the monthly fees required to repay loan & provide for O & M?

7] Yes {1 No

3. . How much are the péople willing ta pay per household per month as a water fee?

Below £600 [ P 1000-1500 {1 Oters [J
p600- 1000 [ 15.00-2000 (] Specify © .
4. . Average income per household P ____ permonth

 E INSTITUTIONAL INFORMATION
1. Is there an existing association who is ready, willing and able to manage the system
[ Yes ONe
I yes, please specify.

- 2. Are people willing 1o join a water association to operate and manage a
water supply system? S [ ves (3 No

3. - How many households are willing 1 be members? " households.

4. Name at least theee (3) leaders of the community who can act as officers of the association,
if required.

" Name Address




. MAP OF THE AREA

Please attach map of the area proposed to be served. Indicate tocation of houses, buildings
and other structures to be served including roads, the water source{s) and possible locations of
storage tanks. The map should preferably be drawn to scale.

Important :  If map cannot be drawn to scale, indicate distance measurements between important
points along roads, ar possible routes of distribution pipes with houscholds poperly indicated. For
rolling terrain, indicate elevation differences between measurement points,

GG. REMARKS :



Annex 2

MAP OF THE PROJECT AREA

____ Rural Water Supply Project
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Annex 3

DESIGN CRITERIA AND BASIC DESIGN DATA

. Design Criteria

1. Design Period

2. Population
Annval Growth
Average Houschold Size
Design Population

3. Per Capita Water Consumption
Level 1l '
Level 11 with garden
Level llI

4. Water Demand
Average Day Demand
Maximum Day Demand
Maximum Hour Demand

5. Pump Operation
Pumping Hours
Pumping Rate -

6. Storage Capacity

7. Sysiem Pressure

8. Households Served Per Faucel

11.: Basic Design Data

1. Present Population

2. Design Population {Present Populatién X 1.16)
1,

___Rural Water Supply Project

: 5 years

13%
: 6 persons/HH
: Present Population x 1.16

160 Iped
175 Ipcd
2100 Ipcd

: Design Poputation X Per Capita Consumption
: 1.3 X Average Day Demand
1 2.5 X Average Day Demand

: 8 -15 hours :
: Maximum Day Demand/PumpingHrs. =

: 144 of Average Day Demand

1510 pst at faucet

t4-6HH

X

Avcrage Day Demand:

4. Maximum Day Demand: 1.3 X

(Per Capita Consumption) (Design Pop.)

{Average Day Demand)

9-8



Annex 4

SCHEMATIC DIAGRAM QR THE SYSTEM
Rural Water Supply Project




Annex §

DESIGN OF PIPE LINES

. Rural Water Supply Project

NODES | SECTION [HOUSEHOID| PEAKSTOW | PIPEDIA | HEADIOSS | ACIUAL
SECHION | From | To JIENGTH(MY SERVID (1.PS) (MM) PCR 100M | HEADLOSS | REMARK
() @_ | 3 (4 )] (6) U/ (8) 9} (10} -




Annex 6
DESIGN OF RESERVOIR AND PUMP
@ ) Rural Water Supply Project

A, DESIGN

1. Dctennine Capacity of Reservoir, (C.}
C, 14 x Avcrage Day Demand

C,= MW4x D,{LPD)}
C,= liters
2. Detennine Minimuim Water Blevation, {WL.,)
WL . = total head Joss + Minimom Pressure in Main (Melers)
For Barangay System, Min. Pressure = 5 psi (use 3M)
For Poblacion System, Min, Pressure = 10 psi (use 7M.)
WL , = M.
Note : The bottom of the siorage tank should be higher than

this elevation.
B. DIESIGN OF PUMP

1. Determine Pump Capacity, Gp (LPS)
. ' Q, = Max. Day Demand (LPD)! Operating Time {Sec)
\g ‘ Q, . = T8PJT ~ where: P4 = Design Population
_ . T = QOperating Time in Seconds
Q= _LPS ' :

[

2. Calculate Total Dynamic Head, TDH (Meteérs)
‘“TDH = Depth of Pumping Level + by Maximnm Reservoir Elevation + friction loss

“TDH=  ___ e m
3. Calculate Brake Horsepower Reqoirenient :

Q,x TDH
75 x Efficiency

- Brake Horsepower =

Brake Horsepower = H_p

Whete :

Efficiency for Centrifugal Pump, 30-60 %
Efficiency for Submerssible Pump, S0-60 %
Efficiency for Jetmatic Pump, 20-30 %



Annex 7
DETAILED DESIGN PLAN
Rural Water Supply Project
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Annex §

PIPES SCHEDULE

___ Rural Water Supply Project

{4

PIPE DIAMETER

nm

SECTION
)

LENGTH

m

REQUIRED PIPES
&)

ACTUAL NO. OF PIPES
¢4

ADDITIONAL PIPES
)
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Amnex 10

BILI, OF MATERIALS

Rural Water Supply Project

QUANTITY

UNIT

DESCRIPTION

UNIT COST

TOTAL COST ||

9.16 .

|
Jl

0



Annex 11
COST SUMMARY
Rural Water Supply Project

I.  ESTIMATED COST OF THE SYSTEM
1. a) Costof Pipes e
b) Caost of Fittings o
Total Cost of Pipes and Filtings P
2. Cost of Reserveir
3. Coslof Pump
4. Labor Cost
a} 10% of Pipes & Fittings (For G.1. Pipes)
b) 25% of Pipes & Filtings (For PVC Pipes)
5. Cost of Freight and Handling
~6. Contingencies 5% (Pipes & Fitings - Labor)
Total Cost of the System P

* For gravity system, omit cost of pump.

1. FINANCIAL DATA
1. Total Cost of the System LN L
2. Local Equity

3. Amount of Loan



Annex 12
FINANCIAL ANALYSIS
_ Rural Waler Supply Project

A. RELEVANT DATA

1. Pumping Hours Yo _hrs.

2. Pump Horsepower e “HP

3. CostKWH : P

4. Pumyp Cost - B

5. Amouvnl of Loan .

6. Loan Terms : G {inlerest por annumy)

o years (Repayment Period)
7. Number of Houscholds

B. COMPUTATION OF MONTHLY EXPENSES (Omit non-applicable items)

1. Operations

a. Salaries X =P .
b. Office Supplics X =P _
c.Power X _... =P __
d. Cheimical — X =P _
¢. Misceltancous . X o =P____
2. Asset Replacement .
a. Punmp . ! - =P __
_ . Life {mos.)
“b. Pipelines ! . : =P __ .
_ : Life (mé_s.) _
¢. Tank ' ' ! e, =P i
Life (mos.)
d. Others ! e =P ___
- Life{mos) _
3. Amorlization o X = P
. (CREy {Loan Amt.}
4. Maintenance ( 2% of Capital Equipt.costs fmnuaily)
B2 X N | VA =P R
6. Total Monthly Expenses _ =F
C. COMPUTATION OF WATER FEE
' Monthly Water Fee Per Houschold
I = P

{Totai Monthly Expenses) {No. of HH)



Annex 13
AVAILADILITY OF 1L.OCAY, EQUITY

Irem : Amount
1. Cash P .
II. Labor
Type of No. of No. of Rate
Labor Workeis Days Pet Day
I, Materials
Type of Materials Quantity Unit Cost -
TOTAL
P ——
1 certify that the items listed above represent Noted by :

the local share of the project cost,

Date

Associalion Peesident Date - Municipal Sector Liason
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