4,1.5

4.L6

Level 1 Facilities

Safe and Unsafe Classification of Level I Facilities

Safe and uwnsafe classification of Level I sources/facilities other than shallow wells aré_
processed as classified in the questionnaire complied with DOH definition. While, shallow
wells both public and private are classified assuming that 70% of them are safc.  This
assumplion is made in consideration of that:

- The PHO has been conducting water quality analysis of samples collected from public
and private Level [ wells; but has not achieved to cover all municipatities due to shottage
of chemical reagents and the latest analysis results are not properly recorded/stored.

- The PHO ficld inspection revealed that approximately 11% of Level I sources/facilities
were considered unsafe/doubtful.

- When the manner of conslruction adopted bj' PPDO/PEC and DPWH as well as the
prevailing O&M practices are taken inte account, the unsafe percentage way increase to
approximately 26%. _ _

- Due to the absence of sufficient and appropriate data for safe and unsafe classification,
70% is adopted as safe percentage for planning purpose based on the experiences of '

PW4SP in neighboring provinces,
The safc/unsafe perceatage is imifor"mly aprpl‘ied to all municipalities both for public and
private shallow wells. Table 4.1.3 presents nuinber of Level I facilities by safe and unsafe
classification. '

Water Supply Service Coverage

Estimation of Service Coverage in Terms of Safe, Unsafe and Unserved Classification

Although majority of population both in urban and rural arcas have access to Level Ul or H
services (95% in urban arca and 84% in rural area), there are still considerable number of
population depending on level 1 sources/facilities or without access to water supply

facilities.

In estimation of service coverage, the unserved population was prefixed referring to the
profile in 1990 population census data, “Households by Main Source of Drinking Water and
City/Municipality.” Of the rest of the population, those who are not scived by Level Il

and/or I systems were considered to be covered by shared or own use of Level T facilitics,
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because it is common practice to share private wells with neighbors where public water

sources ate insufficient. The calculation procedure is as follows:

- Service percentage/population of Level Il and Level 11 systems was estimated based on
the questionnaire survey resulls.

- Percentage of unserved population (using undeveloped spring, lake, river, peddler, etc.)
reposted in the 1990 population census was assumed to have unchanged up to present.

- Population covered by Level 1 facilitiés were calculated as a balance figure between the
total population, and the population served by Level I and 1§ systems and the unserved
population.

- Level 1 population coverage was estimated in assumption that 50% of the private

facilities were shared by neighbors.

Unserved population and the population covered by Level 1 facilities are presented in Table
4.1.4: Table 4.1.5 presents overall population covered by Level 1 facilities and nuinber of

households.

Number of households per shared public/private facility ranges from 5 to 30 households,
which are considered within the reasonable fevel, as more or less equivalent to the service
level standard of Level 1 pﬁblic' faéilily (15 houscholds/facility) and Level I system (S
h01a§eﬁoldfpublic faucet). Soine municipalities showing large number of households on this

ca!c’u_lali'on is deemed to be caused by the presence of unreported private facilities.
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4.2 Sanitation and Sewerage
4.2.2  Types of Facilities and Definition of Service Level Standard
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 FIGURE 4.2
STANDARD STRUCTURE OF PRIVATE TOILET FACILITY
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4.2.3 Sanitation Facilities and Service Coverage

Table 4.2.1 Sanitation Facilities and Service Coverage of Household Toilets by Type,
by Municipality, Urban and Rural, 1995

Households Served by Sanitary Toilets Underseryed/Unsecved HHs
AMunicipality Type { HHsNoi|  Flush four Flush yir Total Unsanitary No Facility
1995 | Number|{ % |Number| % Num'berl % |Number| % [Numbee| % | Number] %
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Rueal 4,152 L 75/ Il of o 1528 4 xsef 9 ) 2
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Boliney Lban R I | B 9 of o 20 of o L9l 8o
Rural_ 630 H I o3 15 o o 95| 15 10 47 11| &
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Total 14N 15l o 235 o W sl 2l 1218] a9 w1 15
- iBuck Urban 0 v [y 0| Q 0 [ ¢ 0f O 0 o W
Rural 179 st o] - 26 of s (2] I 20 s nif 6
Totat 79 s| 1 100 26 W 8 s s 0] s 2 W
§Dupuioman Urbaa o ..o 0 o o L of o 0f 0 o
Rural 284 5.2 s8] 20 awonl o w| oM 96| M 92 1
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| Tob | cse) sl 9| ass| oss|  cw| 4] asel e a3l m) wf g
| angiden Urban 4 5 ? S6 T Ry 11 B 13 1% 0 -
Rural 454 5 208] - 45 0 w1 48 ng|  s: o o3
Tatal 528 % 261] - 49 ol 28] s¢] o 251 48 9o 2
LaPaz Usban 63K tof - 3 eos| ¢ 98 of o oe2] om 4] 2 ol ¢
Rural K19 6ol o 8% 50 L I sl sl o] a 9 s
Tetal 2437 A I R o] sl s %] m 9 4
Licuan Ustan 124 B wo] & of - o 1] 88 i 2 n| o
Rural 576, E3 I w4 68 d ] w| e T3] BT CTI Y
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Luba Urlan 202 I o] g2 4 1714] s 1y s 3
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Table 4.2.1 Sanitation Facilities and Service Coverage of Houschold Toilets by Type,
by Municipality, Urban and Rural, 1995 (Cont'd.)

Househotds Served by Sanitary Toitets Underserved/Unserved l;l*!-sﬁ
Municipatity Type | HHsNo. Flush Pour Flush Yie Total Unsanitary No Facility
. 1995 INumber| % |Number] % [Nureber] % [Number] % [Number| % | Number] %
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EXISTING SECTOR ARRANGEMENTS AND INSTITUTIONAL CAPACIHTY

5.5 Sector Agencies at (he Local Level
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6. PAST FINANCIAL PERFORMANCE IN WATER SUPPLY AND SANITATION

6.2 Past Public Investnient

Table 6.2.1 Past Internal Revenue Allotment to Municipalities in Abra Province in 1990-94

o Unit: Pesos
1950 1991 1991 15993 1994
1. IRA te All Municipalities ‘
(Nationat Total) 1,054.601,475]  4.045830,742]  7.127,522.350)  §2,484,800,000 16,325,238.074
[1 1RA to Municipdities
Total 22,993,573 29,601,777 71,788,081 122,609,598 160,050,056
1. Bangued 2,041,001 2,611,993 4374125 7,666,001 10,311,495
2. Boliney 670,124 £33,023 2,341,432 4,022,950 5,666,073
3. Bucay 1,169.938 1,436,300 3,012,629 5,179,298 6,888,274
4. Bacloc 304,368 518,916 1,745,065 2,828,706 1,795.959
5. Daguioman 481,533 631,138 1,967,426 3,323,402 4,255,374
6. Danglas 716,373 935,323 2,535,413 4,329,912 5,592,070
7. Dotores 710,882 287,512 2,150,525 3,548,721 4916.179
8. LaPaz 884,216 1,158,428 2,619,820 4,386,133 5,598,525
9. Lacub 924,356 1,222,830 3,200,013 5,586,529 6,960,910
10. Lagangilang $71,631 1,128,011 2,504,321 4,232,728 5,722,705
11, Lagayan 628,251 719,549 2,134,687 3,626,628 4,747,040
12 Langiden 559,726 718,458 2,111,363 3,505.77 4,638,089
11, Licuan-Baay 961,928 1,261,529 3,148,695 5452721 6,850,543
14. Luba 796,228 1,016,362 2,459,648 4273371 5,575,218
15. Malibeong 1,054,454 1,378,337 1414742 5,668.933 7,403,321
16. Manabo 137,673 955,493 - 2,355,405 3,939,741 5,248,449
17. Penarrubia 511,245 863,039 1,902,824 3,078,498 4,261,019
18. Pidigan 714,706 934,842 2,220,043 3,728,878 5,079,402
19. Pidar © 827,010 1,041,723 2,459,332 4.158.862 5,507,123
20. Sal-Lapadan 640,868 £22,672 2,192,686 3,652,048 4,762,169
21. San ksidro 459,068 591,856 1,769,582 2,910,403 4,004,176
: 22. San Juan 758,682 C 930N 2,299,728 3934521 5,346,165
% || 23. San Quiatin . 545,975 714,913 1,996,156 "3,350,765 4,492,377
& 24, Tayum 829,903 1,046,762 2,325,900 3,941,371 5,303,570
25. Tineg 2,094,606 . 2,739,745 6215172 11,182,204 13,442,532
26. Tuba 1,392,489 1,760,353 4,139,159 " 7.301,592 8,955,321
27. Vifaviciosa 609,534 789,583 2,152,130 3,587,807 4,8§4,887
N1 Shares (%) in sational tedad
Total 0.753 © 031 1007 0.983 0.980
1. Bangued 0.067 0.065 0.061 0.061 0.063
2. Boliney 0.022 0.022 0.033 0.032 . 0.0%2
3, Bucay 0.038 0.035 0.042 0.041 0.042
4. Bucloe 0.013 - 0013 0.024 0.023 0.023
5. Daguioman 0.016 0.616 0.028 0.027 0.026
6. Danglas 0.023 0.623 0036 0.035 0.014
7. Dolores 0.023 0.022 0.030 0.028 0.020
8 LaPaz 0.029 0.029 0.037 0.035 0.634
9. Lacub 0.030 0.030 0.045 0.045 0.043
19, Lagangitang - 0.029 0.028 0.035] . 0.031 0.035(
1. Lagayan 0.021 0.019 0.036 0.029 0.629
12. Langiden 0.018 0.018 0.030 0.028 0.028
13. Licuan-Baay 0.031 0.031 0.041 0.044 0012
14. Luba 0,026 0.025 0.035 0.034 0034
15. Malibcong 0.035 0.034 0.048 0.018 0045
15. Manaba 0.024 0.024 0.033 0.032 £.012
17. Peparrubia 0.017 0.016 0027 0.025 0.026
18. Pidigan 0.023 0.023 0.031 0.030 0.031
19. Pilar 0.027 0.026 0.035 0.013 0.034
20. Sal-Lapadan 0.021 0.020 0031 0.029 0.029
21. $ao Isidro 0.015 0015 0.025 0.023 00258
22. SanJuaa 0.025 0.024 0.032 0.032 4011
23. San Quintin 0.018 0.018 0.028 0.027 0.028
g~ 24. Tayuel 0.027 0.026 0.033 0.032 0.032
25. Tineg 0.069 0.068 0.087 0.090 0.082
26. Tubo 0.046) 0.043 0.053 0.058 0.058
27. Villaviciosa 0.020 0.020 0.030 0.029 0.029

Sources: {1) Depatament of Budget and Management and (2) Buceau of Local Governpient Finance (DOF)

6-1






1. WATER SOURCE DEVELOPMENT

Groundwater Sources

7.3.2 Groundwater Availability in the Province

(1) Major Information and References

'The Groundwater Availability Map was prepared using the following information and

references (detailed list of references is presented in Table 7.3.1, Data Report):

Administrative and Topographicat Maps of the Province published by NAMRIA with
scate of 1:150,000 and 1:530,000, respectively.

Geological Map of the Philippines published by then BMGS with a scale of 1:1,000,000.
Water Resource Investigation conducted by NWRB, 1986.

Well Inventory Databasc prepared by NWRB, LWUA, DPWH.

Well Inventory Database in the province.

{(2) Approach and Methodology

" The procedure in preparing the Groundwater Avaitability Map is explained below with

g ' “work flow depicted in Figure 7.3.1.

1

2)

Prepare a base map with a scale of 1:400,000. The Administrative Map of NAMRIA

(1:150,000) is used as reference map and details are verified from the Topographical |

 Map (1:50,0000). Basic information including rivers and provincial and municipal

boundaries are indicated in the prepared base map,

The groundwater potential areas, based onthe geology of the province, are delineated
on the base map. The Recent alluvial andfor beach deposits, Plocene-Pleistocene
rocks (sandstone, conglomerate and volcanic pytoctastics) and Miocene sediments
are regarded as possible aquifers considering their high poresity and permeability

relative to older formations.

Aside from the defined boundaries of the areas underlain by pervious or groundwatet
bearing formations, difficult “areas for the groundwater development are also

delineated as presented in Figure 7.3.2.

Areas with potential high yielding aquifer andfor with saline water problem, as
established in the Water Resources Investigation of NWRB, is reflected in the

defined groundwater potential areas.
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4)

Based on the results of geo-electrical survey of the NWRB investigation, resistivity
values of more than 12 ohm-meter indicate potential high yielding formation.
Values less than 6 chm-meters suggest clayey layer or saturated formation with high
satinity. Figure 7.3.3 shows the boundaries of areas with high and low yielding
aquifers, and high chloride concentration. In addition, considering the results of
water quality examination of wells, areas with high iron and manganese contents are

indicated on the map.

Delineate shallow and deep well areas based on the well inventory in each
municipality (refer to Table 7.3.1, Data Report) and rock distribution, Figure 7.3.4

presents the categorization in terms of groundwater utilization.

Figure 7.3.4 Area Category by Groundwater Utilization

High Yielding =Af\reas

5

g _ t :
Difficult Areas . Shallow Well Areas Deep Well Areas
_ [Consist of con;;oiidated and Mainly Recent Formation Recent to Pliocens
impervious rocks _ " [with shallow basement : formations with pervious
rock. - rock.
"|Water source: Spring ' ' C
Water soureg: Shallow Water source: Deep Well

S Well and Shallow Welil

Shallow well arcas are defined on the foHowing basis;
(a) Predominance of serviceable shallow wells and presence of deep wells with
water quality problem and/or Jow yielding aquifers.

{b) Occurrence of impervious rocks beneath the Recent formation at shallow depth.

Based on the information provided by NWRBs well inventory and the data obtained
through the questionnaires, well specifications for each municipality are established
as shown in the map. These specifications are used as references in evaluating the
groundwater availability in each locality. Individual wel! locations with technical

information are presented in Figure 7.6.1, Data Report.
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(3) Future updating and utilization of the map

For future updating of the map, the following procedure shall be emptoyed:

1) Referring to the results of any supplementary water sources investigation by various
agencies, redefine the potential area for groundwater development by applying the
aforementioned procedures.

2) Update the provihciat database using the questionnaires made for the study to make

necessary revision of the delineated boundaries of groundwater categories.
7.4 Spring Sonrces

Table 7.4.1 Existing Spring Sources

Developed Spring Undeveloped Spring Untapped Spring
Municipality Discharge (Vsec) - Discharge (Vsec) Discharge (l/sec)
Nvmbe | Ave, Range Number| Ave. Range Number { Ave. Range
r
Bangued : 17
Boliney 6
Bucay 15
Buclog 4 3 133 { 130 - 2.20
Daguioman 4
Danglas 9 ]
Dolores 8 1
Lacub "6 :
Licuan - 10 10 05710650 - 070
Lagangilang - 5 i 474 ] 003 - 3313
jLagayan 20 L2500 - 15D
{Langiden K
fLa Paz 0
Luba 8 .. ] : ‘
Malibeong - 15 5 009 | 006 - 013
\Manabo 10 1721 020 - 3.00 :
Penarrubia 5 l
Pidigan 5 ) :
Pilar 15 Q085020 - 200)] .12 014 002 - 100
Sailapadan 21
San Isidro 1
San Juan 1 ]
San Quintin 10 |
WTayum 4 -
Fineg .7 4 016 | 008 - 025 '
Fubo _ 12 311021100 - 1.06 2 o4 | 1.00 - 1.09
Viltaviciosa 16 . 5. | L1s§007 - 533
TOTAL- 219 50 2

Source: PPDOPSPT

1.5 Surface Water Sources

(1) Study Rivers
Abra river is the principal stream draining the province. Among its tributaries, those that

join its northernmost reaches are considered as separate basins in this study. These
7-6 '



{ributaries are the Tineg, Sinalang, Soot and Malapaao rivers. Abra and s tributary
rivers can be categorized into two types based on drainage area and flow rate. The first
type has narrow and relatively small drainage arca (25- 150km?) with lower flow rate (less
than 10 cum./see in average). The second type has an area of more than SO0 km’ with
relatively higher flow rate (morte than 10 cumnJsec in average). This type of rivers is
generally characterized by a long winding stream with numerous tributaries. Sinalang,
Soot and Malapaao rivers fall under the first type, while Abra and Tineg rivers represent
the second type. Abra and Tineg rivers are can be considered potential sources of waler
supply since the most populatcd municipalitics in Abra ate located within their mtchmem
areas. These rivers were selected for fusther study. Fig. 7.5.1 shows the river basins in

the province and Table 7.5.1 presents basic informalion on the selected rivers.

Table 7.5.1 River Inforimation and Related Data

Flow Rate Relevant Information in the B n |
River Drainage (cu, m/sec) elevant Informalion in the Tasn
Area (km’) . _ . Major Mon, T
. Minimym Average Maximum & Population Water DIIHI‘ICI
Abra River 2,575 1943 | 10086 2,261.36 B;;é‘g‘;d Bangued WD
Tineg River 664 | oeen 949.77 P None

1930 Population, NS5O

(2) Sampling Points and Examination Procedures

‘Water quality analysis of the Abra river was undertaken 10 determine the general

characteristics of surface water'in the province. = The Jocation of sampling poinis is

‘shown in Figure 7.5.1.

Water sampling was conducted on June 29, 1995 at different points across the course of
the river. The samples were sent to MWSS laboratory within 24 hours after they were
taken. Flow rates were also measured at the sampling points. A composite sample for

each river was prepared in proportion 1o their ftow rates.

The ‘water quality analysis was considered twelve (12) parameters -and perforni_cd in

accordance to the Philippine Standard Method for Analysis of Air and Water.

(3} Results of Water Quality Analysis

Table 7.5.2 summarizes the results of analysis (refer to MWSS Central Laboratory

Examination Resulis, 7.5 Data Report). Flow rates of upstream and dowastreamn portions
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of Abra river at the time of sampling were 7.48 and 10.34 m'/sec, respectively. The

discharge of the river was close 1o its minimum recorded flow.

Table 7.5.2 Water Quality Analysis Resulls

“Class A”
Indices Unit Water Quality River Remarks
Criteria for Abra Abra
Fresh Surface Waler] Upstream Down Stream .

Color units 50 40.00] 35001 within standard
Turbidity units 37.00 51.00
Conductivity usfem . 270.00 240.00
pH 6.5-85 7.90 8.00] within standard
Alkalinity mg/L. - 96.00 78.00
Total Hardness as CaCQ, mg/t 400 114.00 102.00] within standard
Sulfate {SO,) mg/L 200 38.00 34.00] within standacd
Chloride (Cl) mg/l 200 1310 10.00] within standard
Iron (Fe) mg/L 1.0 3.60 3.30 excessive
Manganese (Mn) mg/l. 05 0.10 0.10]  within standacd
Amrmonia-Nilrogen g/l . 0.06 0.60
BOD mg/l. 5 £3.35 ‘7665 excessive

Generally, river water in the province contains Bigh iron concentration. This is attributed
to the iron-rich rocks which forms part of the drainage system, paticularly the oidér
formations. ~ Likewise, the computed Biochemical Oxygen Demand (BOD: assumed.
converston rate is BODICOD =1/2) of river §xceeded the criteria for Class “A” fresh
surface water, High BOD is assuimed (o be caused by presence of organic suspended

solids, such as debris of 'plant's, trees and eroded surféce soil.
1.6 Falure Development Potential of Water Sources

The questionnaires coliccted from each municipalities show that theré are 1,377 wells
cxisting in the province, while 179 welis are recorded in the inventory made by NWRB (Sce
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. OfF the total
179 wells, 168 have complete information; depth, static water tevel and specific capacity; and

are summarized in Table 7.6.1.

‘Considering the well information, the most productive wells are those having depths ranging from
810 55 m. Wells drilled more than 55m in depth are notably having low specific capacitics and
most wells with more than 100m deep are abandoned. The good yiclding wells have static water

level ranging from 3 to 20 mbgl and specific capacily of 0.5 to 6.3 Vsec/m of drawdown.
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Table 7.6.1 Well Sources Information®

Drepth (m) SWE (m) Sp. Cap. (Vsee/m) |
Municipality Type | Number Ave. Range Ave, Range | Ave, Range |
Bangued sW 2 1835 828 - 152 685 305 - 1067 269 042 . 4.96
DV 27 5323) 2500 - 166.46] 1014 305 - 2043 0.32 0.03 - 207
Boliney SW il .
DWW 0 x
Bucoy Sw 2 10.37 762 - 1311 5935 549 - 640 i.31 052 - 2,10
L Dw 8 48.51) 2256 - 70.73| 1479 457 - 1982 0.24 0.10 - 063
Bucloe SW i
DwW hihd
Dagaioman SW e
W i
Darglas SW rar -
Dw 6 4619] 2103 - Ti6d 8.89 162 - 1372 .83 046 - . 207
Dolores sy “ 2] 1608) 123 - 1982 6.56 549 - 162 (20 0ig - - 0.2l
bW i? 4634 2744 - 7622 933 244 - 1809 072 005 - 4.87
Lacuh SW .| e ]
l)w 1hR
Lagangilang . 8w 14 .
o 12 62.47] 2439 - 22256 8.92 108 - 13mn2 Q.54 003 - 0.86
Lagayan sW 104 '
DWW 6 678 M - 3506] 1098 162 - 1524 038 0.14 - 0.77
Langiden SW 1 13.00] 1311 - 1301 1 132 - 132 0.66 0.66 - 0.66
DW 3 A743)- 2391 - 55.00] 17.63] 33 - 2439 022 0.1l - .35
La Paz SW res )
Dw 6 ] 234 - 7602 9.20 0.00 - 2073 0.25 001 - 0.93
Licsan S 43
| Dw
Luba SW ] s
DWW LA
Malibeong Sw e
P k4
Manabo SW ' .
. W 4 294 2744 - 3099 945 671 - 1585 0.52 0.2l - 1,38
Pedarcubia SW haA :
DW . L 4 60.14] 2561 - 7X17] 1448 6.10 - 2287 033 007 - "~ 0383
Fidigan 5w o :
Dw il 41421 2256 - 193] 000 000 - - 000 0.14 002 - 0.52
Prlas - SW 1 19.82]: 19.82 - |9.82 9.15 415 - 915 029 0329 - 0.29
R Dw - 10 3S2B) 2744 - €010] 1244 244 - 1982 .18 007 - 0.33
Sal-lapadan W 1 9.5 915 - 915 2447 244 - 244 1.03 1.03 - 1.03
¥ W i
San Isidro SwW bl
DWw 3 43191 320F - 5030 X321 1067 - 1677 023 Q.07 - .52
San Juan SW_ |- #ee
DW 3 45021 2007 - 819 g.1% 305 - 158% 0.i9 .14 - 02
San Quintin sW 14 ' - :
bW 9 36.28] 2287 - s5488] 1186 823 - X0 02 002 - 1.04
Tayuin SW- rer i
DWW 13 4005] 2490 - 19460 9.60 243 - 2287 066 002 - 630
Tineg SwW Tk ' :
DW s
Tubo SW hidd
DY i
Villaviciosa Sw A .
DY [ 44921 301 - 6402 1219 762 - 15 0.16 005 - Q.21
Provincial Total M 9 14.32 162 - 1982 6.40 244 - 1067 - 115 0.i8 - 4.96
DW 15% 4423} 2103 - 22256] 1014 21 - My 018 0.0 - 6.30

Notes:

Souice: NWRB Well faventory Database.

- *Based on the data from Feasitility Study of WDs, LWUA and DPWH (Questionable data were disregarded).
* 4+ Estimated figures fromn the hydeogeatogical continuity of the aquifer.
12N related tlechnical inforination available.

SWL=5tatic Water Level

Legemd:

SwW=Shatfow Well

Sp. (‘ap.:Sﬁ:’:iﬁc Capacity
DW=Deep Well

7-10

Ave.zAvorage

@



Bascd on the hydraulic characteristics and distribution of wells in Abra, good aquifers occur in the
Receit deposits that are widespread in the broad vailey flat of Abra river and it’s tributarics. The
aquifers in the Plio-Pleistocene rocks in Danglas and La Paz, which are also tapped by sonw of the
wells, are expected to have good to moderate yields. Moderate yielding aquifers are anticipated in

the Miocene limestone and the upper fractured portions of the older formations.

As indicated in Groundwater Investigation of NWRB, high calcium concentration is reported
in Dolores. This is altributed to the dissolution of the limestone in the area. Similar water is
expected in Lagayan, San Juan, Dolores, Langangilang, Bucay, Villaviciosa and Pefarrubia,
where limestone also occur. In addition, odorous water in some wells of Poblacion, La Paz
and Siblong, Bucay is afso accounted. This is probably caused by hydrogen sulfide gas

derived from decomposition organic matters buried in the Recent alluvium.

As an altemnative to wells, the untapped springs identified can be developed. These are also the
most practical sources of water supply in the area considered as difficult for well development,
particularly in the muaicipalities of Tinég, Lacub, Licuan, Malibcong, Daguioman, Luba, Tubo,
Boliney and Bucloc. The major faults dissecting the province provide interconnected fractures

in the various rock units which are favorable for spring occurrences.

The detailed hydrogeological characteristics of each nﬁmicipalily are summarized in Table
7.6.2, while individual well locations with technical information are shown in Figure 7.6.1,
Data Report. For water supply planning pﬁrposes, standard well specifications for each
municipality are presented in Ta.b!é 7.63. The specifications made in this study are intended
for planning purposes. The design of wells for imp[emeniation will be based on the results of

detailed investigations that must be made prior to construclion.

The depth, static water level and specific capacity specified in Table 7.6.3 are established using
the well information from NWRB, pedinent studies fromi other: agencies and the
hydrogeological assessment presented in Table7.6.2. The depth of wells in each municipality is
eslimated based on the inferred depth of pot'emial aqu.ifers approximated from the available data
on existing wells. The static water level and specific capacily are the avéragcs’ of existing wells
employed in the analysis. For municipalities without any well data, the well paramcters' are
made similar to adjoining towns, provided they have similar hydrogeologic features. It 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 Sfandard Specification of Wells by Municipality*

Standard Specification
Municipality Type | Proportion®* | Depth Range| SWL | Specific Copacity Remarks
{%o) (m}) {m) (Vsec/m) ]
Bangued Rural Sw 1] 10< D <20 5 10
Dw 100 20< D <60 10 190
Ueban | SW /] 10< D <20 5 25
DWW 100 20< D <60 1] 25
rll}olin-:y Rural SW 0 - - -
pwW 0 - - -
Urban | SW 0 - - -
W 0 - - .
Bucay Rural | SW 0 10< D<20 5 10 ]
D 70 20< D <60 15 (21
Utban | SW ) 10< D <20 5 25
DwW 100 20< D <60 [ 25
Buclog Rural | SW 0 - - 2 untapped springs
Dw 0 - - - with 1.0 bsec potential discharge
Urban | SW - - - - '
Dw - - - -
Daguioman  |Rusal W 0 - -
' DW 0 . .
Urban | SW - - -
pwW - - - -
J|Dangias Rural | SW 0 10< D <20 5 Lo
DW 40 20< D <60 10 1.0
Urban | SW 1] < D <20 5 5
" | ow 100 20<D<6) | 10 73
WDolores Rursl | SW 0 10< D <20 5 1.5
DW 70 W<D<60 | 10 1.0
Urban | SW 0 [0< D <20 5 25
DW 100 20« D<6Q | - 1D 25
Eacub Rural Sw 0 - -
Dw 0 - -
Urban | SW 0 - - -
. DW Q - - -
Lagangilang |Rural | SW o “10< D <20 5 10
DW 20 20< D <60 10 1.0
Urban | SW 0 10< D <20 5 25
ow 9% 20< D <6) 10 25
Lagayan Rural | SW 0 10< D <2} 5 - 10
DwW 80 0<D<60 | (0 )
Urban | SW [ B 10< B <20 5 25
oW 106 10< B <60 {1 25
Langiden Rural | SW 1] 10< D <20 5 1.0 '
“[ow 0 0<D<60 | 15 o |
[Urban | sW ) 10<D<20 | 5 25
DW 100 20< D <60 25 25
LaPaz Rural | SW 0 10< D <20 5 10
DW 10G 20< D <60 10 190
Urban | SW 0 10< D <20 5 25
DW 100 20<D<60 | 10 25
fiticuan Rurat Sw i} - - -
bBw ) - - -
Urhan | SW 0 - - -
_DW 0 - - - ]
Luba Rural- | SW 0 10< £ <20 10
DW ] 20< D <40 15 10
Usban § SW ] 10< D <20 5 10
DW | &0 209< D <40 B 15 10 _
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Table 7.6.3 Standard Specification of Wells by Municipality*

Standard Specification

Mupldipality Type | Fropertlon*® | Depth Range | SWL ] Specific Capacity Remarks
(%%) o) (m} Greeiny)
Mahboong Ruesl SWw i . - -
oW W] - -
Urban | SW - - - .
DWW - - - -
AManabo Rural W 0 i< D <20 5 1.0
DW 0 20< D <4) 15 1.0
U'rban 5w 1] 10< D <20 5 25
W 100 20 D <40 i35 25
Penagubia Rura) 5w 1] 10< D <20 5 1.0
DwW 100 20< D <60 10 1.0
Urban W ] o< D <20 5 25
DWW 100 W< D <60 20 2.5
Pidizan Rurat SwW ¢ 10« D <20 5 1.0
ow 100 202 D <60 10 1.0
Urban sSwW 1] 10< D <20 5 2.5
Dw 100 20< D <60 I0 2.5
Prlar Rugal SW Q 10< D <20 10 2.5
DW 100 20< D <49 10 0.5
LUrban SW a4 10< D <20 10 1.0
DWw 10¢ 20< P <49 10 1.0
Sallapadan - fRural SW 0 10< D <20 3 .05
' oW 20 0<D<40 | 10 0.8
Urhan SwW [+ 10< D <20 2 1.0
DW 58 20< D <44 10 1.0
San [sideo Rural sW 0 10< D <20 10 0.5
bw 100 20< D <40 15 05
Urban SW 0 10< D <20 10 1.0
DW 100 20< D <49 10 10
San Jean Rural SW 0 10< D <20 5 10
: DWW 80 20< D <69 15 1.0
[Urbaa | sw 0 10< b <20 5 25
DwW 100 20< D <60 §1] 2.5
Sag Quintin  [Roral SW 1] 10< D <20 5 1.0
h 00 | 20<D<60 | i0 1.0
Urban | SW {1 2 10< I <20 5 25
DW 100 20< D <60 pai] 25
Tayurn Rural SW 0 10< D <20 5 10
DWW 100 - 20< D <60 [14] Lo
Urban | SW 0 10< 1 <20 5 2.5
DwW 100 20< D <60 114 15
Tineg Rursl SwW 0 10< D <20 5 Q.5
234 2 20< D <49 10 0.5
Ushan | SW - . - -
DW - B . .
Tubo Rural | SW S0 - -
DWW, 0 - -
Usban | SW - - - -
. [ bw . . .
- Bviltaviciosa  [Rursb sw D 10< D <20 10 0.5
' DWW 100 20< D <40 10 0.5
Usban | SW 0 10< D <20 10 1.0
Bw 100 ﬁ20< D <40 15 10
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8. FUTURE REQUIREMENTS IN WATER SUPPLY AND SANITATION
IMPROVEMENT

8.2 Targets of Provincial Sector Plan

Table 8.2.1 Estimation of Base Year Scrvice Coverage of Water Supply

. FPopulation S-Ef\.'ed by 1978 Pop. Senved by PlannedOn-golng Pop. Sered l;‘tb ¢ Base ‘;::;. o5
SMunicipalities Type Population | Facifitics Frojects .
{1995 Level | Level | Lavel Totat Level | Level | Leved Total 1evel | Level | Leved Tota) %

) " 1 1 [l 1 iU 1 Carerage ]
Feungoed (Copital) fUsban 1s901] 0308 of anis) 19424 [ 9 o, of 10,309 of aasf 1442 Y7
Rurz! nass] a3mf 2514] 11762 20815 0 0 0 o 4309] 2541 176N 20618 92
| Tetad 35| 1esie] 2.581) 17x77] 35009 G o 0 o 14618] 2593) ixmap| 3soxy w4
Bubincy rban_ | 10| 615 33 of  no 0 o G ol 675 35 ol o ¥
Rural aanl 206s] 390 o] 2408 0 o 0 8 226s] ol 2608 7t
L Torab si94] 298] a7 ol ‘3= o 0| « ol 2wl 318 o] 335 4
Buciy Uibun 1753 of ioso] a1l 254 o 0 o v of 1o%0] 1467 2547 _Fi:
Rurat waorf 290 43s7] asn] ssu 0 o ) o 20 435 awrr|  wesas 8
Totah agsol w0l s s3] nom 0 0 9 of  20f sa37] es3sy] 1rom 4
Buchs: Urhun & Y 0 o) 0 o 6 0 G 4 [ o v
Rurd 232 o roox ol Boo o o o 0 o 1oy of hood -
Tonl 2,120 o] poow ol 1008 o o o] ol o 5o o] pous a5
- Uit 0 ol ¢ o of o o o ol- ol o B i
Rorl sl of - s10 o 60 0 ¢ ol ol o 810 of - sio af
Totat 1,500 o 610 i 619 0 0 o ol R of  nwo 4|I

Lllimgl;ns Nunban 1,555 ol s aasy] rsn 0 0 o 4 o 3] s sy a«l '
Rural viol] ozl svy en] e of ks ol sz sl ml en] ser v
Totel sase]l sl esi T of ms ol 18] ms| apre] a7y sy 55
o ores Urhan 1x6r] 1250 o ses]  1mas 0 0 of o 2% af " ses|nmss L
Rursl yassl - nasl s kass]  1am of 6 of sl sl essd] 207 ¥
Tostal szerl 1398 aby 7o0e1| - wons od o d of 133s) st 1eail  Bois 47
fracus Urbun 61 s I d 0 [ of sl o 8y
Rural 1ALS e wma] s a 0| o of ol ave] 3w msy 47
Toist 2488 of a0 ] 1w o o 9 6 ol om0l 3w 4y
Lsgangiting Urbun 2490] 1035 of i206] 2m 0 0 o ol 1o ol 1206|220 W
Rurd 0122|438 of asut]  6ves 0 o) 0 o] 438 0] 653]  suss e
| Total 12262 1de of 7337 v 0 o] 0 ol 1450 o| 7m3if  wawr 79
ﬁl.apy:m AL 854 0 (Y 594 594 U L 0 [ ) 4 594 33 T
Ryral 2.580) ol syl 3] way 9 o 0 " o sul oax] we 31
Total 3434, o sul owi]l 4w o 0' 0 o ol sml wiz] 4w a7
bimgien Uehon 350 of el -2 aef. o o ¢ o) of il 2] 3w vl
Rural ;;?on o | 1mes 205 0 0 o o o ol eesy] rust e
Tutal 2,556 o 3u] 2an9] o 2ass 0 o o o of 3nf 20| 2asy s
Ba Pur Urban 3362 d o amssl el o d o ol o o 3es] aow v
Rurat 9,058 o) of ea3s|  ex3s o 4 o 0 [y o] exis]  emis )
Tott FLAXD 0 o] 9924 9824 of o o 0 o) of vyl wwnas i
L icuan Uihap 654 s 190 of  ssy 0 o o) ol wsf W of  ssy 5
Rural agr]  vesf 1ies o] 218y q % o) o  ses] s o ey 6
. Total ams]  rasef b o] 274 o 0 0 o wee) wasd o aa ey
Hiuha Ushan ey sis] e of 9l 0 @ o ol ms| He ofl _u
Rusal 4368 608] 1,39 N RTT o 0 0 (L R A e 2 37
Totat sea:]  pam| 18 of 2873 [ o ol of amf azss| o] 267 4




Table 8.2.1 Estimation of Base Year Service Coverage of Water Supply (Cont'd.}

. Foputation S‘e.n_cd by 1994 Pop. Sened by PlannedOn-going Fop. Sevted In the Base Year (15951 =

Manicipaities Type Fopulation f.‘acnhl:e: Projecls ]
(1955 Lrvel | Leved | Level Tolal Level | Lesel | Leved Total Teve! | Level | Bevel Tota) .

— 1 1 1 111 1t i n 1] I Coerage |

\abiboong Urban 0 ¥ [t 0 [ o o 0) 7 0 0 0 0 K

|Rursl 3708 ol 2mds 0] 2E4S 0 0 0 0 of 2,845 of 2845 17

[Tutal 1,705 of 2845 of  2m4% D) o o 0 Cf 245 of 2845 _

M\ fnaho Ut 2,968 of vwel 2snf wowr 0 ) 0 © o] vase] 2snl gl 9y

Rural 4513 o] 2.216] 1.934] 4,153 0 0 o o o ane] assa]  aisy ¥z

Total 8483 ol aa1s] aa4s] 1Eeq 0 q i o o] aus] asas] I 93

Ponanuhia Ushan 1.049 M) 200 5 1,04% 0 O ) 0 ¥29) 220 1 1049 1M

Ruraf 3209 g6l TR LSRR 3008 [V f [ of 1sge] 74l 1535] 3068 yi

Tuqat saaaf 2438 1009] 1525]  awse ol 4 0 of 24250 1L005f 3525|1954 43

Piddi gum Uthan o vse] ies] 2e1m ol 0 0 9 o] v remd  2eid ¥

Ruruk of 73] ssn|  sam 0 v 0 9 of 32| sen|  s4m W

Fokal 9761 of vzl 73m] een o 0) 9 ol of snz| oraww] wenm| 93

| 2 Urban 1303 1600] 17X of am 0 0 U of 1oof vl o] 9

Rural 16600 08| 1458] 154y  s70y 9 0 of o ses) hise] 3sa| s 75

Tital aue3|  b9es| 133a] assr|  6Ese o o) 0 o] 19es] wamd 3sarf esse 7

5t Bapandan Urban 1428 o _ero 0 640 It of o Y o 660 o e 4

Raural 3,892 [ .!,Mi . ?,(;H { b i Y o] 25624 ()] 1614 47

Total 5316 o 321l o] 3am o e 0 1 of 3214 [ £

Sun Buiden Lehan 552 ol 230 s sis ol .0 0 [ of - ol e 823 95

Roral 35n of 30 2753 AeRy 0 of o & ol a0l 2 syl bl

ool 4.&: o] s 3034 deox 1 0 o sd sone] e #7

Sm Juan Urban 1359 of - 28] w1z 1093 o] ¢ G 0 of  ze]l s sy (X

Rusl | 2397 of - ol 5ol seo ol ¢ of - o 0 o] seor]  seor 1

_Jratal s ol el earsl  een 0 [ 0 0 ol 2E| 6d7E] 6893 4

San Quintin Urhan 730 of 260 - 0y 20 0 [ o 0 0] 260 0 2 - 34

Ryeal 396K o] Less] ssy] 2584 of . 0 0 0 of 1eex] meyy 2588 64

| Tl 4708 of iwvas|  ww| 2x1e o 5 ol o IS S T o

Tavum Urbua 268 asoo]  sob en] 2t ¢ i [0 Of 1300 sol en| 21m y¢

Rural usee] 83| 2227 s;m KO [ o [l ol swf oz s weny ¥4

Total iz 2ec0l 2293 suss| 0250 0 5 7 co] 2000 22| sesy te2so EN

Tinex fhan o o o o D () of o ol o e of o (

[Rural i.'m'; 0] 1215 ol _t2is 4 D) 0 o (SRR o) s 3

Tolal kL) of 12 LI 0 o g ¢ of 1248 o] 125 E0 |

T ube Uihan 0 0 ) 0| 0 o o - 0 b 4 0 0 iy

Rurel saon| rms] sl - of o e " of aus| amu of 3 - 8y

Toial Sk L2es] 1414 d LYoT I [ of 1.1 Lm ol or 5

Viflasiciosd Urhan 788 of sml 2] 3ss 0 [ 0 ) of s 2de 758 9t

Rurab 4,209 o] 2582] his2|  a7h o) 9 0 0 o assl nas] 3am ®

Tot! 4097 of 3102 13§ 4490 0 g 0 0 of 3,302] hAss] 449 W

Tban 2a0] 12.798] 6,149] 1n611] 4135 [0 & 0 ) n.mJ 6749 18602] 4n1ss 9i

Frovincial Tolal |Rural isn.aos] 13.505] 33.723] 20450] L12.42% o a2 [ 125] 13505] 33.49¢) 70050] W1255N Lk

Total pwo.209] 11303 dosn] wee1] 160536 o 28 ol 528 ool aossr] seTen) 1s0an A1




Table 8.2.2 Population Coverage in Phase | Provided by Served Population in the Base Year

{Waler Supply)
Population Served by Existing Facilities 1995 2000
Municipalities Type - q;—- — o

Level IH :.e"tl H | Levell Total l’u;::;ltiun ('.9:_3;1& | Poputation | Cox (;mgl_

H:mguf.:J {Capiaaly  |Urban 10,309 0 1115 [EX: P2 14,9044 47 158,765 o
Reral 1309 2544] 13762 20615 22,455 € 23,753 87

Toul 14,618 2544]  1zs7r|  asom| a7y 41 39,518 8

Botiney Urban 675 35 0 710 770 s L I &
Rarat 2,265 340 0 1,605 3424 6 3622 72

- Total 2440 315 ol  a3s 4,194 7] 4436 75
Bucay Urban of ros|  rasr] 254 2753 9% 2912 §7
Rural 290 1357 4877 9sn 11,107 56 e sl

Total 290 5431 ean| 12071 £3,850 %7 14,661 32

Bucto Urban | 0 0 9 0 0 0 o d
Rural o) 1,003 ol Lo 2,120 48 2,243 Ik

L Total 0 1.00% o 10w 20200 4y 10443 15
Daguioman Lirhan ¢ 0 G 0 _ 0 O 0 Iy
Rural & 610 0 610 1,500 1 1,587 K

i Tolal of e o e 1,500 ] 1,587 3
Danglas Usban 0 “aes] o nIsH s 1,555 ug 1,615 w2
Rural s 782 6l 1,58 - 1,70) 92 179 %2

Fotal 215 o]l ems) o desy © 3,256 95 kNIE! C

Dodores Urhan 1,250 0 598 tRA5 1,867 Yy 1.975 Yy
Rurzt 125 sl baes] 7170 7,395 " 7822 )

Total . 8,375 ‘s79] 0 ro0t| . wpis 0,262 e Ll 93

Lacub Urhan v kY 0 34 671 13 70 a0
Rura! 0 476 182 858 1,345 17 1920 45

Towl 0 B0 82 1,182 2486 48 2630 45

[lLagangitang Urbun 1025 ' l200] 2211 249 90 2,634 85
Rural 435 651 6966 9,712 7t 10,37 07

Total 1,460 of - onnl waw 12,162 75 12971 71

Lagayan Urban .0 0 591 hOA! 854 70 903 O
Rurai 0 it 318 39 2580 3 2,729 Kl

| Tosal 0 $3 o2 1443 3414 12 1632 10
Langiden Urban L 120 20 Mo 150 7 170 92
Rusat- ) 2] s s 2,206 96 2,439 1

Tutal o R Ll 2458 2,556 %6 L27 Rll

hava Usban 0 of sy 30w 3,402 W 3556 57
Rural 0 0 6,815 6,835 9,058 75 3542 71

Total 0 o  9v]  von 12420 30 13,138 7

Livvan Urban s 190 0 583 654 59 92 35|
Rural 965 LA9S ol 216 L3 01 1557 4N

Totat 1,30 1,088 ol 27 1045 68 1.274 0

Luha Urban 815 ne 0 Y3 LI6? 30 R1L R
Rural 603 1,139 3 IRREE 4,765 1 S04 34

| Total 1:420) p25s] o] 2078 5.932 45 0,275 ik




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

Population Served by Existing Facitities 1995 2000
Municipalitles Type _ - . —- —- . - o
e e Total l’o;:):;lion (.‘m'e:'age Populativn | Coverage
.\h?ahu:;;g;— Urbun 0 0 ] B 0 0 0 Y 0y
Ruzal 0 2,845 of 2845 3705 77 2419 ' ?ﬂ|
Tota) 0 2,845 0 2845 3,705 7 39y 75]|
Manabo Uiban 0 1,196 2511 1307 3,968 93 4,197 ]
Rursl 0 2218) - 19 4,153 4,515 Y2 4776 57
Total 0 LT REX L 7.800) 8481 93 2473 8
Penarcubia Urban a9 220 0 [ £O 100 1D Y3
Rural 1,596 731 1,525 ag0s 4,294 i 4547 56
Total 2,425 1,04 1,525 4954 5,348 93 5057 &)
Pidigan Urban 0 Y50 1,638 2618 2,655 vy 2509 9]
' Rural o 12 5671 6,403 7113 90 7,524 S
Tota) 0 1,712 7309 9,021 9,764 92 (0,333 K7
Pilar Urban 1,000 V78 0 1178 £,303 90 1378 £S
Rusal o R 3,547 5,708 7.660 5 %103 70
Totat toss) - ianl  assr|  exss %963 7 9,431 73
Sal-kxpadon Ihbhan 0 6o 0 660 1AM . 46 1506 - -H]l
Rural 0 2614 ol 264 3592 67 4117 a3
Tatal 0 3,27 0 1,274 5316 b2 5623 5%
San 1idro Urban _0 240 285 525 582 95 %4 L |
Rural 0 330 2,753 1,083 3,572 30 kI R?
Total 0 st 108 1,608 4.024 Y] 4,362 83
San Jaan Erban 4] 216 S?T R X 1.9 42 FA00 T
Rural 0 ol se| . 560 291 2 %,247 ob
Total 0 216 6,478 6,6M 9,820 73 Y053 o
San Cuintin tban’ 0 _26d) 0 260) 734 35 : 181 33
Rusal 0 1665 wwy 2,554 2,468 61 4197 f
Tetal 0 1925 ) 1814 406 60 1478 57
Fayum Uthan 1,500 50 621 2171 2,268 96 239 B
Rural 520 2,211 5382 £.079 9,569 84 (122 sl
Total 2,020 1271 3953 10230 JEXY, §7 52,521 %2
Finey Urban 0 0 0 0 S0 o o ol
Rural 0 5,215 0 1,248 3 2 3289 Y,
Total 0 25| 0 1,215 kN 1J] 39 3289 k)
Tubo Utban 0 0 0 0 of. 0 ) o
Ruzal 1,215 (EIE] 0 2,029 SN 59 5,406 St
Fotal ‘1218 1314 0 3,020 st Y S.406 5
Vitlayickasa Urban 4 520 230 756 788 6, x4 el
Rural 0 2,582 1,152 374 4,200 59 - 4,452 1
i Tirtal 0 2.m 1,358 4,490 1907 W) §. 280 X8
Utban 17,798 6,749]  I8611] 43,158 4747 4 50,214 5t
f*rovincial Total [Rural 13,505 13898 F0,150F 117,553 151,808 x| 100,542 73
Total 31,303 40617]  ss76H| te07Il] 19921 81 210,796 H
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Table 8.2.4 Number of Public School Students Served by School Tollets in Base Year (1935)

-- 1995 Total No. o.!-;bl‘ic Std. No. of Stadentsthat | No o:;wdenls tobe | Std. No.of Stedents that
Maniclpatity School Stodents canbe Sexved by 1995 Served by Planned'On- | can be Seeved by Toiletsinf Coverage (%)
Toilts goleg Projects Base Year (1995%)

[Bangacd {Capitaly . 68% 2,550 0 2.550 1%
Botiney ;ss 785, _ 0 785 100
Bucay 4412 1,800 0 . 1,800 40

flgscroe 358 1O of 100 2
Daguioman 167 367 0 ...}67 100
Dangbas 551 550 0 550 9
Dolores L5611 _ 1300 O 1,300| 8§
Lacub H 2H 0| 93 O
{ agangilang 2254 2254 : 0 2,254 1
lLagayan .’ 553 : 953 Y 953 100y
Langiden 423 423 ¢ 413 1
Laba AL I 750 0 : 750 33
Licuan 557 300 0 300 saft
Luba 1,106 200 0 200 ISH
.\:aiii.wag 799, - 0 Y ¢ 0
[Manabo 1,949 600 0f 600 3
Penarrubiz B16, 81§ 0 L1143 1008
Pid2aa 2197 1,350 0 1,350, 3]
Pilar 2,268 700 0 O] 3
Sal-lapadan 935 | 300 Y SO0 S
San Isidro 883 i2()('; 0 200 23
San Juan 2,264 3. 400 0 1,400 62
San Quintin 870] : 850 O 850 9%
Tayum I. 9 19 00 0 900 47
(ineg 818 0 ¢ 0 - ¢
{uho 1,556} $30] 0 550 -,
[Villaviciosa N MY o 0 0 9

Prostachl Total 4 20491 o 20,494 50

g§-7



Table 8.2.5 Number of Public Utilities with Sanitary Teilcts in the Base Year (1995)

, . | No.of Puwith| No.ofpurin | NO U PURIh Lo ppqyqy| Ne.of PU
Municigality Type No.of FUin Sanitary Toilcts| Planhed/Ca- Sanitary Toilels in Base Year ““-h lSamf-a:"_b
1995 in1995 | going Project | VANPedOngolagy T o0 Toilutsin
Projects Rase year 1935
Hisangued iCapital)  [Public Marker 1 1 Q 0 1 1
Buwlecp Tl:xrmin:ll 3 5 0 0 5 5 N
Totat 6 6 Y 0 ] L]
Boliney Public Market 4] 0 1] i} qQ 0]
Bus/Jeep Toominal Q 0 0 0 0 Q T
Tola} ¥} 0 0 ¢} Q Q
H;ucay Public Market ] t 0 0 B i . [
Bus/Jeep Teaninal [¢] 0 0 ] [} G
Total | i 0_ 4] ¥ 1
Bucloe l;b?ic Muarket [ 0. 0 4] Lt 0
Bufu‘.lccp Termind Q 0 Ly 0 o Q
Todal [+ . 0 [t o} 0 Q
Erguioman Public Market o 0 0 0 ) ‘ 0
Bus/leep Teeminal o 0 0 ) 0 0
Tetal ¢} iy 0 o} 4] -0 n
Danglas Public Market 0 0 L] \] 0 0
Bas/leip Teominal 0 0. ] 0 o “T T 4]
;mn 0 0 0 0 o 0
Dolores Public Market b t 0 0 L L
Bustleep Teaminal o 0 0 0 0 0
Tolal i i 0 a I: ] -
;\'ub ) Public Market 0 0 0 0 o 0
Bus/leep Terminat 0 ¢ 0 1] 0 a
Total 0 0 - Q 1] G 0
Lagangitang, Public Market l 1 ¢ 0 ! 1
Busfeep Terminal ) 0 0 0 o o
Towad I l o} 0 ! 1
¥ apuysn Public Markel Q 0 ] 0 0 ¢
Buﬁ.’lﬁpf(ﬁn’mr\ﬂ 0 0 0 0 0 0
Taoral ¢ Q [ 0 0 o




Table 8.2.5 Numbcr of Public Utilities with Sanitary Toilets in the Base Year (8925} (Cont'd.}

- ~No.of Pilin NO'.M PU\I_iLh No. of P,U in S::;;‘;;; s')flclni‘l‘(‘i:?in No. of ITllin u::;:nitzzlr}'
Murkcipality Type §995 Sam‘;:r;‘yg‘smlcts :):xnngn:‘c::o?tr; Planned/On-gaing Ba;t;;;ar Toiels in
Projects Base year 1995
L angidcn Pubfic Market 4] o] 0 0 o] i 0
Busfeep Terminal B o o] 4] 0 0 0
Teual ¢} 0 4] 0 0 o 0
14 Paz Pubtic Market © 0 . o | 0 0 0
Busfleep Tenainal a Q Q L] 1] Q
Total ] 0 - Q 0 ] k]
;.:cmn Fublic Market ¢} 0 0 0 1] [
Bus/Jeep Terminal .0 [+ ¢ Q 0 0 )
Tow 0 0 0 0 0 S0 ]
Lba " eublic Market 0 9 o 0 _ o 0
Busileep Terminal Q o 0 S _0 ] 0 Y]
Tolal . . S0 L1} Q ] . B 0
Malibeong Public Market { 0 Q : . [ 0 : Q
Busilecp Terminal ¢ 0 o 0 o 0
Total : o -0 0 0 ¢ [ o
Manabo | Public Market ' Vo ! o o Ty )
Busfeep Teriminal 0 Q . _ ] v o] .0
Toh R 1 0 o . !
Penarrobia I public Market ) 1 | 1 o - ] ' t i
BuwlecpTerminl | . 0 o o e 0 o
Totab ! I o 1 1
{pidigan Public Market 0 0 0 L o) 0
Bisilcep Terminal 0 o 0 o 0 0
Total 0 ': [} 0 ' ] o 0
Pilar ' Public Markes i 0 i o o | 0
Busfeep Tenminal - ¢ e o : Q o 0
Total [ o S 0 (. 0
Sal-lapadan Public Market 0 0 0 ¢ ] 0
Busfleep Tecwinal 0 0 4] a4 -0 4
Total 0 0 0 0 o 0

8-9



Table §.2.5 Number of Poblic Uiilities with Sanitary ‘Foilets in the Base Year (1995) (Cont'd)}

) | oot PUwin No-of PUWIh | rpyia| No-of FU
Municipatity CType No.of liU " Sanitary Toilels Szmtar)"Tml‘e[-s fn Base Year vith %’amsa”
1955 in 1935 going Projeet Hanmd.r.(_)n-gomg 1595 Toiletsin
Projects Base year 1935
San [<idro Public Mnriu: 0 Q G Q { ]
Busfeep Terminal 0 Q G 0 0
;(slal 0 [ o} G i}
San Juan Pubdic Market 1 1 Q 1 ]
Bust]eep Termenal o] 0 Q 0 0
Telad 1 I 0 I ——l_—-ﬁ
Saa Quintin Public Market 0 0 1) 0 4]
Busﬂcepﬁl’ermiml - Q 1] 0 D () |
Toral 0 0 0 0 0
[Cayur Public Market . 0 [} . 0 [ [4]
Bué-’leep.'l"etminq! 0 0 0 ¢ [
" jTotal L) Q 0 4] 0
Tineg - YPublic Markei o 0 o 0 0
[Bewece Terminat ° 0 0 B o |
Totel 0 0 o | o 0
;h‘ fublic Market 0 o 0 0 L
Busfeep Tcr:ninn:I 0 0 0 0 o
Totat [¢] 0 0 o o]
Villn icinsa Publi¢ Macket i 4] 0 I (]
Bus/Jeep Teaninal 0 6 o 0 o
Totab . 1 ] 1) ‘| . 0
N Public Market 9 g 0 9 T
Provincial Total | li_us.’lceh Tenminal ) s 0 5 5
Fotal 4 12 4] i1 .52

Mote: PUF - Public Ulalities

§-10
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Projection of Frame Values

Review of Past Population Development and Population Projection

{1) Review of past population development

I} Characteristics of past population development

Major statistical data of past population development are shown in Table 8.3.1 in

which urban and rural population are adjusted by PPRO to refle¢t present conditions.

Table 8,3.1 Past Populationr Developmient

— Total Urban Rural
Area Desription 1980 {190 1980 | 1950 1580 1950 |
CAR ~Population 914432 § 1,146,191 194423 | 360423 | 720000 [ 785768

Growth Rate 23% 6.4% 0.9%
Abra Population 160,198 ] 184743 | 38582 | 44,169 121,616 | 140,574
_GrowthRate | 1.4% e 1L4% L5%
Percentage I/ | 175% | 161% 198%_ 1 123% 169% | _179% _

Note: 1/ Proviacial population percentage to regienal population

_ During the census decade from 1980 to 1990, the following population development was

- observed:

The province recorded 1.4% of average annual growth rate lower than the regional

rate at 2.3%.

Percentage of provincial populalion to the regional population slightly decreased.

from 17.5% in 1980 (0 16.1% in 1990 affected by urban pobulalion behavior.

The region is classified as an out-migration group in the country. Lower growth rate of

urban population in the province compared (o that of the region coincides with the con-

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

2} 1999 population distribution in urban and rural aceas

- The 1990 population census resulis conducted by NSO were reviewed in terms of popu-

Jation’ distribution to urban and rural areas. In application of revised classification of

barangays in urban and rural category to refiect present conditions, thé population by

municipalily was adjusted as shown in Table 8.3.2.

{2) Review of NSO regicnal population projection mainly on growth rates and the demo-

graphic conditions presented in the 1992 Philippine Yearbook



Table 8.3.2  Population Distcibution in Urban and Rural Arcas

Total 1990 Census Dala
Municipalily Population Urban Rural
Bangued (Capital) 34,184 14,027 20,157
Boliney 3,773 130 31043
Bucay 13,346 2,668 10,678
Bucloc 1,932 0 1,932
Daguioman 1,413 0 1,413
| Panglas 3,042 1,432 1,610
Dolores 8,577 1,725 6,852
Lacub 2,326 620 1,706
Lagangilang 11,248 2,258 8,993
Lagayan 3,171 835 2,916
Langiden 2452 343 2,109
| LaPaz 11,240 3,050 8,190
Licuan 3,697 635 3.062
Luba 3,563 1,013 4,548
Malibcong 3,494 0 1,494
Manabo 1,197 3,603 4,194
Peiiarrubia 4,893 945 3,948
Pidigan 8,807 2,428 6,379
Pitar 8,451 1,266 7,185
Sal-lapadan 4,941 1,277 3,654
San Isidro 3,744 496 3,248
San Juan ' 8,445 1,228 7.217
San Quintin 4,193 655 3,638 |
Tayum 045 2,174 8,871
Tinieg 3,068 L 3.068
Tubo 4,589 ¢ 4,589
Villaviciosa 4612 762 3,850
Provincial Yotal 184,743 44,169 140,54

NSO projected poputation at regional level for the year 1995 and target years based on
the 1990 population census considering some factors. In the study, annual growth rates
on the projected population by the NSO with ten years intervat we__re'c_atculatecl in appli-
cation of a simple compounded formula as described below: |
Prn=Pox(t+0)"
where, Pn: Population in n-th year
Po: Populdlit)n in the base year
'« Annual population growth rate

n: Growth period in year -

Through the eeview of future regional population, it was learned that NSO projection
coincides with the gradually declining annual growth rates; | .79% from 1990 to 2000 and
1.23% from 2000 to 2010, while the last census decade from 1980 to 1990 recorded
2.28% (refer to Table 8.3.3). Thus, approximately 0.5% of the growth rate was dis-

counted to every decade.

8-15



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 migration rale will gradually decline through the future.

- 'The international migeation, on the other hand, is insignificant to the poputation
development.

- Pedility and mortality, another key factors of population gfowth. will moderately
decline through the future, and the national family planning target set forth the family
size to arrive at 4 persons/household by the year 2010,

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

When the regional and provincial demographic characteristics are taken into account, the
future provincial population is considered to remain under similar conditions as
experienced in the last census decade, unless specific development takes place in the

province.

3 Esliﬁla(ion of present population (1995) .
The present population in 1995 was estimated applying 1980-1990 average annual %
growth rate of respective municipalities (broken down to urban and rural areas) assuming
that the irend of past population development prevailed up to the present. Household sii:c

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

(4} Projection of provincial popu!a(ion by target year
Provincial population was projected by target year as shown in Table 8.3.3 in application
of declining percentages of growth rates” referting to the discounted growth rate of

regional population projection as follows:

- Population in 2000 was projected from (he base year 1935 applying the annual
growth rate of 1.13 % (21.5% discount to the growth rate of the province observed
during the last census decade, 1980 to 1990).

- Population in 2010 with the base year of 2000 was projected applying the annual
growth rate of 1,00 % (although the rate of 0.78 % was derived in application of
31.9% discount to the growth rate of the province adopted for the years 1996 to 2000, g
the annual growth rate of 1.00 % was cmployed as the minimum growth rate for

planning purpose).
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Present profile of population distribution both in urban and rural arcas is assumed to

' prevail through the future.

Household size in the year 2000 is assumed to be the same as the 1990 population
census results, while that in the year 2010 was assumed to be 4 personsfhousehold

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

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

Growth Rate (%) Popula(io? and Prm.'incial Share
in the Region
1980- | 1991- | 1996- | 2000-
1990 | 1995 | 2000 | 2010 | 1990 | 2000 | 2000 Il
CAR 2.28 1.79 123 | 1,146,191] 1,396,000 1,577,000“
_ {21.5) (31.3)
Abra 1.44 144 | 113 1.00 184,743 210,796 232,8491
' 16.1% | 151% | 148%

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

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

e
T e

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

Table 8.3.4  Provincial Population for Target Years

Area Population - 19090 | 1995 | 2000 | 2010
Composilion o i 1

Total Population 184,743) 199,279| 210,796 232.84%

Urban Population 44,169] © 47471 50,214 55,465

Area Composition (%) 24 24 24 24

Rurat Population 140,574]  15£,808] 160,582| 177,384

- Area Composition (%) 76 76 76 .7%
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8.3.2 School Eurollment Projection

X 49108 |66 CIETTES 3 felsr |6 IFHY'TS - [Ler'sy te ROLOP |16 1018 179M Ty % 12101, [B1OUtAOL] ,,
oL K66 log ort's 59 oLK {54 AIGE L RETS P YL N6 VS [ _"Ea;n:sm
tT1 TRt joxt 66R' (il L8971 57 MR RS 6l1 [ tel 009! w1 m oan
Kb 96 Ré i TRG 56 hydit o P06 rLN ve g (1.3 wln OLY EoULL
0L [T 5L SLY'T s ] Jestt L RHU'T %3 19 ole'l oL k610 Joriy WeA L
0% 5601 0% 5601 69t | 9 L6 sl 1Lo e [ OLN I OLY 5 TG ueg|
96 1895 0l SH0'E 1vLT 56 T ol [ 16y'T 6 JCCTE A Sty o |0t e Gont usy
06 L0 06 €901 LAY s¥ o6 . [ oo L xS TRR L XT3 9501 _ 0JpIs] uTy
v Yol f 56 ] Lo [ 6i0'l 6 Wt NEH) [ 516 06 K REE | uepede]s|ey
06 0197 sl _.._.ﬁ.p CIA 56 i 0l LT mo__.,.,..n [ JEEHEANESD 088’ |otr'? g
56 TRYT oLt P00E INT 06 or'Y 5ol LORT  jH993 X7 6T oot ST 12 T weipig
5L Wil 00t To [ T6r ! 0L LA 56 k] 19 1% |16 20T 2SR [ELYYETER]
06 _cop..n sil te0e 9897 43 PELT L JOIL s <8 ey ‘8, S8YT [l QT
RG [os6 sl rigl 126 56 Ly 01 816 o 66 M ti6 K08 AuodquUN
0% Ll [T NEY'L TR st SR [ 0Rg'l L $017L 16 osUl . (porl wn'y
I our oL Ll 1907t or Ot QY 600" us LSS vy X3S 56 uenory
2L [ 26 eey'L LoL'e DL Ler'l sk 195 {9 LI T ES_.M 995t 7R W]
) oxr 0L 5 61 Ly Gyp Ly 0¥ £ %L 0% - ver [0 uapdueT
S0t ol 66 SLOL ROt 1 L201 ""_6 30t Ro 556 [T 956 L6 E>§3_m
[ LrO'Y ) B6LW  [S¥S'Y Ox et joe GREY 0L eI s RELT . POLE wc&_uc&qu:
109 %ot ) 619 (3] [ s 53 JRTS [Py sr [T} (53 s 09 - 4y
Il 600'T 06 Lrs'T QUM 69 YrR'l N [ T [ ACE 08 SIQT j6lsT S0010C)
oL T 5L [T T 5 AT %9 VE9 126 T s 9 758 Tix Tt
1zt wT¥ ST Lrr lryy 0z1 Tor [H] Tor [SYY oLl TS Y 19% Lie utwamdeq
vk oL o1t 695 h__._ 3 ] Loy 901 diy Ry il [N 01 LRt ot 201Ny
T LaT's mon [ 165’y Pvr 0zt T R 501 we'e Ll Yl U ARy
6. 956 mﬁ [ GIFAD [T 4N [ Y (I £l $RL [ SNL 280 ( Aduliog)
5] RER'® _v.o LSO 0TI [ _ LSRL (26 _ 1EY's  |§9P0l ®Y 069"y len TLLW|96NS :5&«9.2:@3.
Eauﬂm:{ PN m_.s_.“hw_i-._. OIN E_a...mmw_:ﬂ oG Eznﬂuca AN venmndog .5:““:& N :s_nmw.__.t& SYUON | senemdag
U WUy _oonu./;u__a_{m WOV {70, “.M...w.“_e.“wm Jusudiolug, wﬁ.E:P_cu.— =0, uue_ Toous DAY WIWIIUF [E10], Y toows fedrn

i . {ooyay Jngng S 10043y d11qnd

0L0T | 0007 5661

1g2x 398ar ], Aq Aredrny AQ IEAWOIuF (008 PAIR(04d 9°C8 AGEL

$-19



8.3.3 Projcction of the Number of Public Utilitics

Tablc 8.3.7 Projected Numbicr of Public Utilities by Muaicipality by Target Year

Municipatity

Type

1995

2000

2010

No. of Public
Utilities

Proposcd
Construction

Total

Proposed
Constracticon

Total

Bangued (Capital)

Public Markets

Bus/lecp Term.

LA |-

Total

Bolincy

Public Markets

| Busficep Term.

Total

Buca

y

Public Markets

Bus/leep Term.

Total

Ruclos

Public Markeis

Busileep Term.

Total

Daguioman

- |Public Markets

| Bustleep Term.

Total

Danglas

Public Markets

" |BusfJeep Term.

Totat

Dolores

Public Markels

Bus/Jeep Term.

Total

“lacub

Public Markets

: BusJeep Term.

Total

l,agangilarig

Public Markets

Bus/lcep Term.
Total '

Lagaj‘an

Public Maskets

BusJcep Term. -

Total

Lang,

iden

Public Markets

Busteep Term. .

Total

t.aVaz

Public Markets

Busfieep Term.
Tolal

Licuan

Public Markels

Bus/tecp Term.

Total

cloaciocloiclo@wio@-o~IoQI@=mI@=IRC|IC|IC|le@e@(@|=|@|=—IIC|D|>

i Luba

Public Markets

l
|

Bustleep Term,

Total

(-3 2 R =]

clolclasjc ool oo~ [C— {0 (@@= |OQjm = O |=0 |0 |l |Cl—|c|l—|C |[@|c |On ln =~
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Table 8.3.7 Projected Number of Public Utilities by Municipality by Target Year
(Cont.d)

Municipality

Type

1985

2000

210

No. of Public
Utilities

Proposed
Construction

Total

Proposed
Constyuclion

Total

Malibecong

Public Markets

Busfleep Teem.

Total

Manabo

Public Markets

Total

gﬁslkep Term.

Penarrubia

- [Public Markels

Bustieep Teron.

Total

Pidigan

Public Markets

Busileep Term.

S @ D e - (o= o oo

Total

Pilar

Public Markets

| BusiJeep Term.

Total

San Isidro

Sal-lapadan -

Public Markets

Bus/Jezp Term.

Total |

Public Markets

Bus/Jeep Tean.

Toial

San Juan

| Public Markets

BusHeep Term.-

ol=lmlol=mlcleleli=loi~|e

Total

San Quintin

Public Markels

Bus/Jeep Term.

Tolal

Taywm

Public Markets

Bus/ieep Term.

Total

Tineg

. |Public Markets

Busiieep Term.

Total

Tubu

Public Markets -

Bus/Jeep Term.

Total

Viltaviciosa

Public Markets -

Bus/lecp Ternt.

[Total

Provincial Total

Public Maikets

Busfleep Term.

0
0
a
]
0
§
1
0
1
0
Q
0
1
9
I
0
0
0
i
0
i
-
0
1
]
0
I
0
]
0
0
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Types of Facilities and Implementation Criteria

84
8.4.1 Water Supply
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3.4.3 Urban Scwerage
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8.5 Service Coverage by Target Year
8.5.1 Water Supply

(1) Population to be served by Level 11 system in Phase 1
Two (2) untapped spring sources were confinmed to be suitable for Level 11 systems in

rural water supply by the time of PWASP preparation as shown in Table 8.5.1. Condi-

tions and assumptions applied for this estimate are as follows:

Source capacity:

The average source capacity of untapped spring was assumed to meet the need of 100

households based on the review of existing Level 11 systems with spring sources.

Number of system:

Two (2) untapped springs were considered to serve two (2) Level I systems in two (2)

wural barangays of onc (1) municipality.

Table 8.5.1 Population to be Scrved by Levet H System in Phase 1

Number of Un-

Municipality " tapped Spring

Number of Barangay
to be Served

Number of
Households to be
Served

Population fo be
Served

Bangued (Capital)

Boliney

Bucay

Bucioc

Daguioman

Danglas

Dolores

Lacub

Lagangilang

| Lagayan

Langiden

LaPaz

Licoan

Liba

Malibcong

Manabo

Pedarrubia

Pidigan

Pitar

Sal-{zpadan

San Isidro

San Juan

Szan Quintin

aslolo|oioiocio/ojoo|olociolooooloo|olO|C

Tayum

Tineg

Tubo

s

Yillaviciosa

o=ooolo@icooieooloCoio|o|oITic|eIReIoee

wiolwiclolowio|jooicio o olojooe|e/eleicioioioiolo

Provincial Tofal

miloivioliolojlolaloooe|ieinio|oolo|0|O|oQ|QICI@|C|OC

80§O©

[ d

1,160

8-24



(2) Population to be served by target year

Phase |

For urban area, the additional service coverage was estimated to be served by Level 111
service. For rural area, the population to be served by Level N systems with untapped
springs was firsily calculated and the rest of additional service coverage was estimated to

be served by Level I facilities.

Phase 1l

For urban area, the population served by Level 1 and 11 facilities in base year was consid-
ercd to be absorbed by Level 1l service aside from the additional service coverage lo be
estimated by the sector target. For rural area, all existing facilities in Phase I was as-

sumed to be utilized through the future.

The population to be served by targel yea'r i5'exhibited in Table 8.5.2 and Table 8.5.3.
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