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8.1

FUTURE REQUIREMENTS IN WATER SUPPLY AND SANITATION

IMPROVEMENT
General

Phased investments for .pro'\'incial sector development, Medium-Tern Investment (2001-
2010) and Long-Term Devetopment (2006-2010), are planned in almost the same manner as
adopted in the 1998 Philippine National Development Plan (PNDP), the National Scctor
Master Plan (NSMP) and Updated Updated Medium-Term Philippine Development Plan.

. Targets of pravincial service coverage for the two phases are established as percenlages of

~beneficiaries or utilities to be served by sub-sector. Service coverage in the base year (1998)

and national sector targets indicated in the National Sector Master Plan (NSMP) and the up-
dated Medium-Term Philippine Development Plan, 1996 - 1998 (MTPDP) are the bases of

-the study. Sector targets which are not prescribed in the national plan; schoo! and public

toilets as well as sewerage are assutned based on the current conditions. In addition, prelimi-
nary discussions on solid wastc management are included as a vital component of sanitation

seclor. . .

Projection of frame values by municipality is undertaken for respective sub-sectors; future

. population by urban and rural area, the number of student enrollment to public schools and

the number of public utilities. Reference base figures for the study of framework arc the
1995 Censns of Population and-}_{o_usi_ng, the statistical data of the province.and the informa-
tion from relevant agencics. Provincial population by target year and the base year (1998) is
estimated referring to the NSO population éensusgresults_,. (past 3 census periods: 1980 -

1995), the 1995 Census-based Regional and Provincial Population project.ian prepared by

- NSO and the va:nclal Physical Framework PianfComprehenswc Provincial Land Use Plan.
e Whlle the pnpu]atlon distribution to urban and rural areas prepared by NSO in; 199\ is modi-

- fied to meel actual condmons in the classi ﬁcauon of the areas.

- Types of required facilities and 'their if'npl.ementa(ion criteria according to service level stan-

dards are referred to the NSMP and the NEDA Board Rcsolut:on No.. 12 (5. 1995). Some B

St planning cond1t|0ns and assumptlons not prescribed in the natmnal plan are conferred to the

relevanl standards of sector agencies and provmc:al govemment _For sewerage require-.

. ments, the deﬁclt in samtatron must ﬁrst be addressed Partial upgradm;, ol‘ on-site disposal

‘toa schragc systcm (off-snte dlsposal) 1s envisaged in the final target year,

' in esnmatmg future requarements by mumclpahty, addltlonal population (or number of stu-
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8.2

dents/public utilities) to be served by sub-sector is first calculated as a shortfall at target
years in comparison between cach target and ils base year service coverage. In this regard,
planned/on-going projecis to be completed by respective base years are considered as part of
existing services for each target year. Required number of facilitics by sector component is
then estimated corresponding to the said additional population (or number of students/public
utilities) to be served. Rehabilitation work for Leve! 1 facilities limited to new deep wells to
be constructed under PWA4SP is taken into account. Generally, rehabilitation of deep wells

and shallow wells constructed by means of conventional method is ditficult.

Logistic support is considered as a minimum requirement of LGUs for community develop-

‘ment and training, and other relevant activities along with the implementation of PW4SP.

The types and number of well drilling/rehabilitation equipment and supporting vehicle for

Level 1 facilities are also suggested as reference information. Also, minimurm requirements

‘for sefling up a provincial laboratory to support drinking water quality surveillance and

monitoring are described. This will -include building, instrument/¢quipment and rea-
gent/chemical requirements. The 1993 Philippine National Standards for Driﬁking Water
(PNSDW) requires that initial examinations of water from newly constructed sources should
first be undertaken before operation for public use and henccforth periodic examinetions of

these water supply sources/facilities.

Project priority for medium-term development is discussed entailing general critefia to iden-

tify specific projects. However, at the provincial level master plan, it is suggested that mu-

- nicipal priority ranking be used for allocation of provineial fund. ="~

Targets of Provincial Sector Plan -

Provincial sector targets for the years 2005 and 2010 are ‘dete'rmined as the pr'o'vir‘icial' aver-
age of the desirable mmlmum level for each sub—sectbr “Table 8.2.1 summanzes ‘the targel
percentages to be served by sub-sector. Details by sub sector are dlscussed in-this sub-

section,

(N w ater supply -

~The base yeat (1998) service coverage was calculated as a total of 1998 ﬁgures and ex-

pected by planned/on- going projects scheduled o be completed by 1999. Table 8.2. 2
shows service coVemge for the planmng purpose (detalls are referred to Suppomng Repon)
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Table 8.2.1 Provincial Sector Targets

Sub-sector . Base Year Phase } Phase 11
Service Coverage (2001-2005) (2006-2011)
Population Population Additional Population Additional
Water Supply Coverage Coverage Population to be Coverage Population to
' (%6) (%) Served (%) _be Served
Urban Water Supply 30 80 11,219 95 87,602
Rural Water Supply 68 68 30,240 93 123,238
- - Household Houschold Additional Household Additienal
Sanitation Coverage Coverage Households to Coverage Houscholds to
: (%) (%) be Served (%) be Served
Household Toilet L e
Urbait Area 80 90 4,863 93 13,387
Flush 8 15 1,924 50 13,387
Pour Flush 83 80 - 2,708 50 0
ViP/Dry 10 5 231 o | 0
Rural Area 71 85 16,574 90 29,269
Flush 3 5 1,741 10 2,242
Pour Flush | 80 12,707 90 27,027
VIP/Dry 24 s 2,126 0 0
’ Public School Public School Additional " Public School Additional
- Student Coverage | Student Coverage| Public School [Student Coverage| Public Schoot
School Toilet’ (%) (%) Students to be (%) Students to he
. o Served Served
54 80 38,985 90 21,637
o R Additional o Additionat
o PP%:)CV‘::;’;:‘?S Public Utes | public Urifities | P00 V9IS Fpuplic Ugitities
Public Toilet L (%) (%) & with Sanitary (%) & with Sanitary
- - Toilets Toilets
A 90 32 . 100 - §2
Urban Population . _ Urban Population Urban
D L Ll T e [ el ey
' . 0 & 50 37,078
: Urban Household | Urban Household |  Additional
UPTPE - Coverage - Coverage Usban House- )
Solid Waste AL A o holds to be Not Applicable
| SolidWoste A em & | Meed
o erve .
o 60 80 ' 9,880| - |
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Table §.2.2 Estimation of Base Year Service Coverage of Water Supply

N f Municivality | Area Population Population Served by 1998 Facilities
name of dlunicipality (1998) | Level Il | Levelll | Levell Totat _ |% Coverage
Anini-y Urban 105 499 499 65
Rural R 950 10,830 11,750 61
Total | 20,141 950] 11,329 12279] 61
Barbaza Urban 2924 710 1,087 1,857 G4
Rural 16,251 2,002 8,186 10,188 63 i
: Total 19175 2772 9,273 12,045 63
Belison - {Utban 4,809 ‘ 4,103 4,103 85
' Rural 1,252 650 4,891 5541 76
Total 12,061 ) 050 8,004 9,044 80
Bugasong Urban 7034 4,866 ‘ 991 "5,857 B3
Rural 21,527 - 4,078 2,315 - §,193 14,646 68
Total 28561  89d4] 275 9,184 20503 72 ]
Caluya Urban 5,540 ) 5,107 5107 92
Rura} 12,372 7,861 1,801 64
Total 17,912 : 12,968 12,908 72
Culasi Urban 5444 4,453 4,455 82
Rural 25,903 2,174 1,200 13,903 17,277 67
Total 31,347 6,629 1,200 13903 21,732 69 .
Hamtie Urban 4,181 1,575 T 200 L7 42
Rural 33,674 - 017 2,125 17,937 20,679 Gl
Total 17,855 2,192 2,325 17,937 22,454 59 ..
Laua-an Urban . 3,775 ‘ 3,009 3,009 80
Rural |~ 18391 I R 9,038 12,813 70°
i ) Total : 22166 3,175 12,047 15,822 71
Libertad “JUrban 2218 - 1,693 _ 1,693 76
e " IRural 12,831 1,975 6107 8,082 63
Total 15,049 1,975 1,800 9,775 05
Pandan Urban 3826 2,883 : 2,883 92
Rural - 22925 21,160 875 22,0351 - 9%
Total 26,051 24,043 875 - 24918 96|
Patnongon - fUrban 4,739 18357 - L718 31558 75
' ' - [Rural 20,145 16S - 4,450 12,069 16,684 64
) Total 30,884 2,000 4,450 13,787 20,237 66
San Jose de Buenavisla Urban- 41,48} 9,960 150 " 23145 33,2558 80 -
o © {Rural 1818 ‘ 150[ 3513 3,663 9
- “{Total ° 45,301 9,960 o0 20,658 36,918 . Bl :
San Remigio “{Urban’ 1,236 oy 989 989 80
: Rural - 22,744 2,450 15,747 . 18,197 80
L Total 23,950 L Trasol w676, - 19,186] 80
Sebaste Urban 10,311 2,885 .. 800] . 5,231 8,916 86
' Rural 2,251 N 75 1,472 L5477 69
L Total 12,562 2,885 873f 6,03 10,463 83
Sibalom Urban 8,354 4,614 75 2,375 -7.004] 85
' " |Rural 40,776 - 486 3,000 22,8521 26,18 65
Total - 49,130 5,100 3,075 25,227 33402 08
Tibiao Urban 4.584 1,228 - 2,501 1,789 83
Rural - £5,044 1,318 2,650 7,025 10,993 3
Total 19,628 12,546 - 2650] 9,586 14782 75
Tobias Fornier - Urban 4,407 3,683 . 150 . 3,813 87
Rural 22364 194| 3,950 9,651 13,995 63 -
Total . 26,771 4,077 4,100 © 9,651 17,828} .~ 67
Valderrama Urban 3,561 : 2,178 2,178 61
Rural 12917] . 7.214] 7,214} 50
Total . 16478 - - 9,392 9,392 57
Urban 118,491 38,754 1,378 54,686 94815| = 80
Provincial Total Rural. 336,561 32,394] T 306s0] 166489 - 225533 . 68
Total 455,052 C71,148] . 32,025 20175 - 324348 71 L
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The base year service coverage:in urban area (80%) is higher than the updated MTPDP
scctor targct (69%) for the year 1998, while rural area (68%) is behind the scctor target

of 79%. As identified in Chapter 4, lower service coverage in rural area is considered to -

~ arisc because of the existence of high percentage of underserved population,

.For Phase I development, targets of scrvice coverage for water supply by urban and rural

were sct up considering the following conditions:

1) al least the exisling service coverage shall be secured to meet populaiion_ increase;

ii). physical targets of Level I facility for rural water supply under the on-going ADB-
assisted project shall be incorporatcd into medivm-term development plan; and

iii) viable investment using available IRA to be allocated to water supply scctor shall be

COIIS!dCred

With regard to rural water supply, population to be served under on-going ADB-assisted
project was assumed as’ addttlonal populanon to be served to meet increase of the
populatton in rural area.

Thus, the existing service coverage of 80% for urban and 68% for rural area are assumed

in the mcdlum term penod

N Phase II targets are. planned to mcrease urban and rural water supply coverage o 95%

and 93%, respecttvely, as enwsaged in the NSMP

) Sanitation '

i) Household totlets o _ , _ ‘
As with water supply, the base year sérvice coverage is calculated as shown in lab]e
8.2.3 reﬂectmg any planned or on- gomg prOJects scheduled to bc completed by 1999
..j(detanls are refet red to Supportmg Report) ' , :

:The provmce has base yean servrce coverage of 73%, whlch is. well above the current
' fnahonal average COVerage of 60% Urban arca regrsters a level of 80%. whtle rural
. ‘area has 71%, both above the natlonal average coverage By type of sanitary (oilet -

ifac:hty, the extstmg percentage composmon to tota] households is as follows

" .Type.
.-'_'lelush

."foiPour-ﬂush

o :f;.VI,P l?l_f _

Y



Table 8.2.3 Base Year Service Coverage of Household Toilets

8-6

1998 Households and Population Using Santtary Toilets
Name of & Number of Households 4 Service Coverage (%)
A ... | Area = p - = e
Municipality 2 S Hils Pour |, g.g . Pour |,
£ Flush Flush VIP/Dry -'I‘ntai. & Flush Flush VIP/IDiy | Totsl
Aninl-v 765 135 10 1 11 6351 17 16 83 .
Rural 19,376]  3.497 14 2343 2251 2,582 14,339 o7 ] "o
| Total 20,141 3,632 24] 2,445 -225]  2,694] - 14,974] | 67 6 4
Barbaza Urban 2,924 549 39 401 421 482 2574 7 3 8 88
Rural 10,251 3,156 65 1,811 216 21121 10,889] 2 57 . 7 67
Total 19,1751 1,705 104] 2,212 218 2,504] 13,463 3 60 8 70
Belison Urban 4,809 907 10 677 {15 802 4,232 1 75 13 8§
Rural. 7.252{ 1,448 1] 9l4] - .305{: 1,230] 6,165 1. 1.6 21 85
A Total 12,061 2,355 21 1,591 4201 2,032 10,397 1 08 18 86
Bugasong Usban 7,034 1,374 - 28| 474 408 910] 4,643 2 34 30 G0
Rural 21,527 4,229 110 1,632 586] 2,328] 11,840f 3 39 | 14 35
Total | 28,561 5,603 138] 2,106 - 994 3,238} 16,483] 2 38 | 18 58
Caluya Urban 5,540 1,045 104 618 3 725 3,823] 10 39 69
Rural 12,372 2,330 1,332 23 1,355 7,176 57 | 58
] . Total 17,912 3,375 104 1,950 26  2,080] 109331 3 58 1 02
Culasi Urban 5444 1,076 . 812} 60] - 872] 4410 75 6 8l
Rural 25,903 5,150 114 1,715 5481 0 25771 1295 6 33 1] 50
. Total | 31,347 - 6,226 34 2,527 608}  3,449] 17,362 3 41 - 10 55
Hamtic Urban | 4,181 821 73 586 2} 682( 3471 9 gl 3 83
Rural 33,6741 6,463 49] 3,720 688] 44571 23,236} -1 | -58 i1t 69
) Total 17.855 7,284 122 4,306 711 5,139] 26,707 2 59 10 7
Laua-an Urban | - 3,775 149 ‘5 Y1 R 370 1,888 1 50- 50
Rural 18,391 3,808 2 1,896 918] 2,816/ 13,610 50 _ 24 74
Total 22,166] 4,557 7 2,267 o18]  3,192] 15498 50 20 70
Libertad Urban 2,218 421 9 336 345 1,.819{ - 2 80 82
Rural 12,831 2,329 4 849 748 1,601 8,854 36 32 - 69
. Total 15,049 2,750 A3 1,185] . 748 1,946 - 10,673 43 27 11
Pandan Urban 3,126 643 112 364 32 508 2470] 17 57 5 79
Rural 22,925 4,603 256] ' 3,200 214} -3,676] (18,3401 6 70 ]::5 80
Total 20,051 5,246] - 368] 3,570 246] 4,184] 208101 7 68 5 80
Patnongon . {Urban 4,739 938 25 792 8171 4,12} 13 84 87
Rural 26,145} - 5,303 94] 3311 821 4,226] 20916] 2 62 15 - 80
Total 30,884] 06,241 9] 4,103 821 50431 25039 2 66 13 81
San Jose de  |Urban 41,483 8,039 819 5233 5531 6,605 34,017 0 | 65:°) -7 82
Buenvista - |Rural 3,818 719 220 418 85 723]  3,551] 28 54 11 93
. Total | 45,301 8,818] 11,039] 5,651 638 :7,328] 37,568] 12 | 64 7 83
San Remigio [Urban 1,236 257 145 201" 165 792 .| 56 -8 64
' © |Ruralt | -22,744] - 4,267 243] 1,635 456] 2334] 125100 6 | 38 11 55
Total 23,980F 4,524 243 1,780 476] 2,499 13,302 5 39 111 55
Sebaste Urban 10,311 2,054 25 1,700 200 1,745 8,165 ] 83 [ -85
Rural 2,251 441 194 118 33 1,689 44 ) 75
) Total 12,562 . 2495 251 18394 158] 2,077] 10454 | - 76 -] 6 . 83
Sibalom Urban 8,354 1,579 16 1,213]. 168 1,397 13521 1 7 11 88
Rural | 40,776 7872 13 4799 1,570] 63828 33029 - - 61 .| 20 81
Total 49,1301 9,451 29] 6,012] 1,738]  7,779] 40,8i - 64 18 82
Tibiao - Urban 4584]° 982]. j06] . 645 - 39| - -790] 3.668] - 11 - ]" 66 4 80
’ Rural 15,044 3,076 : 1,958 164] 2,122 - 10,381 64 5 - 69
Totat | 19628) 4,058] - - 106] - 2,603] - -203] " 2912 14,049} 37 |64 5. 72
Tobias Forn- [Urban 4,407 825 25 195 2881 - 508l 2,73 3 24 135 (2
Rural 22,364 4,455 18] - 1,614]  2322] 3954} 19904] - J36 ) 52 8%
Total 26,771 5,280 43| . 1,809] 2,610 4,462 22,637] - ]} - 49, 85
Valderrama  [Urban 3,561 2| 539 ] 539 2,707 176 - 36
Rural 12917 . 2,553 427 1,264 1.691] 8526] . ] 17 o500 60
Total 16,478 3,265 L 966 1,264 - 2.230] 11,233} . 130 | 39 - 08
~ Tuban 1 118.491] 23.1061 _1.406) -15.203 L7721} 18380] 94,12 6 66 | - & -] ‘80 -
Provincial |Rural | 336,56t] -65,759] 1.413] 33,714 11,314 46498F 232,90 -2, |S1 1 17 71
Total Total | 455,052] 88.865] 2.819] 48977 13,082 64,878 3320291 3 | -85 f (IS5 )13




To pursue sufficiency and equitable access to basic scrvices, provincial target of

Phase I for urban houschold toilets is planned at 90%, while, for rural houschold toi-

lets, 85% is assumed. A higher increase in the urban scrvice coverage is aimed for to

lessen the gap of the coverage belween the urban and rural arcas and to achieve a

'batanced'dislribution of this basic facility as embodicd in the PNDP. For Phase I,

' '93% as set by the NSMP is adopted for urban household toilets, while, 90% is ar-

2)

ranged for rural houschold toilets.

The existing composition of the 3 facility types serves as an indicator in the distribu-
tion for Phase I, while for Phase 11, VIP and sanitary pit privy/latrine (dry-type) is
phasedfout.

School toilets _
The base year service coverage of public school students is shown in Table 8.2.4
counting expected coverage of any planned or on-going projects scheduled to be

eompleted by 1999 (details are referred to Supporting Report).

Base year service coverage is 54% applying the standard number of public school
students to be served by one (1) unit of toilet facility. A relatively high level of cov-

erage is observed in the province.

In the absence of nahonal targets for school toilets, the exrstlng ievel of service cov-

' ‘.The base year se.vrce coverage consrdermg expected addrltonal coverage by 1999 is

'erage is the base in ‘setting up the targets It is expected that all new construction of

school- bu1ldmgs will entail samtary toilets enabhng the coverage to increase on a

high level. For Phase I and 11, 80% and 90% are set, respectively.

Pub!tc torlets B

h shown in Table 8. 2 4 (detalls are rcferred fo Supportmg Report)

totlet

v Seventy one percent (71%) of pubhc utthties are served wrth at least one sanilary

: _' Wlthout natlonal targets as of now, consrdermg the improvement of present sifuation,

. 90% and 100% coverage for Phase I and Phase iLare assumed respeelwely
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Table 8.2.4 Base Year Service Coverage of Public School Toilets and Public Toilets

Public School Toilets ‘Public Toilels
. S g Std. No. of Public Numberof | Number of
‘Name of e | Schoot Student that | & & __ lpublic Utili-| Public Utitty | $ %
Munteipality er of Public can be Served by T SR tieswith | with Sanitary T g 3F
School Stu- | i Vear (1998) | & & | Toitetsin | Toitets in Base| & 3 =
dents (1998) ase Year (" ¢ ) a8, etsin |’ o' ets in Base S
Sanitary Toilets 1998 Year (1998)
Anini-y 1892 3.892f 100 _10 10 100
Barbaza 4,095 1,440 35 2
Belison 2,204 2,204 100 2
Bugasong 5,602 39200 70 2 2 100
Caluya 4,809 1,440 30 o B
NCulasi | 0,888) 3,200 46 2 2 100
Hamtic 9,232 4,800 52 2 2 100
Laua-an 4,933 2,160] 44 .2 2 100
Libertad 3,071 §,200] 39 4 2 50
Pandan 6,936 2,720] 39 2 2 100 |
Patnongon 15,266 1,920 20 2 o2 100
San Jose de Buenavista 7415 6,640 90 6 4 67
San Remigio 0,222 2,160] 35 2
Sebaste 2,137 2,131 100 2
Sibalom 11,883 . Bd80) 71 2 "2 100
Tibiao 4,581 2,000 4 2 2 100
Tobias Fornier 5,338 5,338) 160 2 7
Valderrama 3,876 S60] 14 2 2 100
‘Prévincial Total 169,070 58,901 54 48 34 71

(3) Sewerégo

Given the non-existence of sewerage Systems in any municipality at the present time, this
. plan docs not consider the scrwce during Phase 1. For Phase ll a target of 50% coverage
was ¢ qpphed to urban populatlon of mumcnpahues wnth more than 10, 000 urban popula-

~ tion provided by chel 1T water supply systems._ o

{4) Solid waste _
The municibal 'level data in 1998 on the number of households served by the municipai
refusc collectlon revealed lhat the. current pract:ce is concentratcd to urban arcas. The
bqse year serv:ce covcrage for urban area by mummpahty 1s reﬂected in lab!e 8. 25,
}\bout 16% of the total hoiseholds in the ipro\?i;ﬁee; fe'iicd'on"‘r'-ﬁilri'ieif)éf:fefuse co.l.leclion :
using trucks or 60% urban household coverage These mumcxpahtles have a total of 13

" .units ofcollechon truck. FrE A SESORSRT RNy R

No nal..ional largets haVe yet been set. However, considering‘ the ir‘nprrove‘ﬁ‘lent of presem -
coverage, 80% urban household coverage IS apphed for the medium- term penod (2001
2005).

gg



Table 8.2.5 Base Year Service Coverage of Muni¢ipal Solid Waste System in 1998

Nanie of Total No. of No. of No, of Coverage of Coverage of
Municipality Houscholds Urban Houscholds | Houscholds | Urban Houscholds
; Households Served {%) (%)
Anini-y 3.632 135 I DO
Barbaza 3,705 - 5491
Belison 2,355 907 o
_ iBugasong 5,603 1,374 2,105 3 100
[Catuya 3375 Las|
Culasi 6,226 1,076 057 17 a8
Hamtic 7,284 821 615 8 s 7]
l.aua-an 4,557 749 o312 7. 42
Libertad 2,750 42i )
{Pandan 5,246 643 855 16 e T
fPatnongon 6,241 938 1,520 24 - 100
San  Jose de¢  Buenavista 8,818 3,039 4,310] 49 54
San Remigio 4,524 257
Sebaste 2,495 2,054 B
Sibalom T Te4d 1579 2,705] 29 100
Tibiao 4,058 IS D
" ITobias Fomier 5,280 825 489 9 )
- pValderrama : 3,265 iy .
Provincia] Total §8.865 23,106 13,968 i6 60

83 Projection of Frame Valués

8.3.1

l_’opulét_ibn Projection

Fisture population for all municipalities by urban and rural areas was projected for the target

years of 2005 and 2010 together with the present population in 1998 as a planning base year.

.The future regional and provincial population has been projected by the NSO, while the pro-

- jections at municipal levels weré not available during the study. - The. future population of

- LGUs was therefore projected- {details are included in the Supporting Report). Available in-

formation for the study at present is as follows: .+

‘\ISO population census rcsulls from 1980 to 1995

]995 Census-based Reglonal and Provinéial Population Projection prepared by ithe NSO

Provincial Physwal Framcwork PIan/Comprehcnswe Provmclal Land .Use Plan (1996-
2005) preparcd by the Provmcral Office -

= (1) 1995 Census Based Reglonal and Provmcla} Populatlon Pro;ectlons NSO

The NSO conducted reglonai and provmcna] prOJectlons for the penod 1995 2020 The

S




In the regional population projection, the subject region for this study: Region VI is clas-

sified as the medium-size tegion (at least 5 million but less than 10 million by year

2000). The following are the result of projection for the region and the province of An-

tique in 2000, 2005 and. 2010,

Table 8.3.1 Regional and Provincial Population Projection by NSO

Year 1980 1990 1995 2000 2005 - 2010
Region VI Population 4,525,615 | 5,393,333 | 5,756,623 | 6,328,671 | 6,890,447 | 7.428,329
Growth Rate - 1.771% 1.31% 1.91% 1.72% 1.51%
Antique Population 344,879 406,361 430,363 471,514 512,155 554 797
Growth Rate 1.65% 1.15% 1.84% 1.69% 1.59%

Note: Average annual gro‘.\th rates: geometne grawth rate
" Poputation of the provinee in 1995 as of Scplember 1, 1995 was 431,713 (1995 Census)

in the past developmeni, annual growth rates of the region and Province between 1990
and 1995 decreased compared with those of previous census period. The growth rates
for respective census period (1980-1990 and 1990-1995) in regtonal and provincial
population show almost same tendency of decreases {about 30%).” For the populatton
projection, however, the NSO considered the experiences in the 4prev|pus__de\7__'elopmen_t_‘ :
both for regional and province. _Thus,'the growth rates of _the region tt{i_th; S-year interval
between 1995 and 2010 are assumed at 1.91%, 1.72% and }51%, resnectively. Like-

wise, those of the province are assumed at 1.84%, 1.69% and 1.59%, respectively.

(2) The Land Use Plan: Provmce of Anthue (Planmng penod 1996 2005)

The poputalion projection on the provingial total and component mumctpahttes together
with the regional population was rade with a base year 1990. - The population for the '
year 2005 was projected using a uniform growth rate between 1990 and 2005 referring to

the experience from 1980 to 1990 (census 'years).‘

In comparison between Land Use Plan and NSO's pro_tectton for year 2005 there ismo -

significant difference both in regtonal and provmctal populatton

On the other hand, regardtng the protected mumctpal populatton m 1995 that of eleven
(11) out of 18 mumctpalttles is htgher than census results thh a range of: 1% to 16%‘

LW hlle that of remammg seven (7) mumcnpaltttes |s 10Wer w:th a range of 2% to 13%

; Thus, luture pro;ectton shalt be made usmg 1995 census results as a base year Whtte L

the reglonal and provmcnal population pro;ected by the NSO may be ad0pted in this )
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PW4SP, since the differences between population projected for the medium-term by

Land Use Plan and by the NSO is less than 3%.

(3) Population Projection of the Province

The following conditions are considered in the population projection.

Regional and Provincial Population -

For the regional and provincial population in the study, the projection conducted by NSO

shall be adopted. Table 8.3.2 shows the projected population of the region VI and com-

ponent provinces.

~ Table 8.3.2 Projected Population by the NSO

Projected Population/Growth Rate

Census

“Province Poputation “Population Average Annual Growth Rate ) )

1995 1998 2005 2010 | 19952000 | 2000-2005 | 2005-2010 |

Aklan 03,099 432,359 487,339 528,072 1 84% 1.72% 1ol
i e I el I e O
Capiz 622,034 657,075 742,312 801,742 186% 1711% 1357
Guinwaras 126,034 Az 150,680 162,774 1.88% 1.72% |50
Hoilo 1743302 [ 1,347,328 | 2,086,833 | 2,249,494 T191% 172% 151%
Negros Occidentat 2425981 [ 2573658 | 2910028 3,131.450 T195% REZA 1.48%
Region VI ' S35060 | 6000093 | 6800447 | TAID | 191k 1 72% TSi%

':( ) PPDO Pro;ectlon using uniform growth rafe (I 51%)

Mumclpal Populatlon

. 1) The total p0pulat10n of the provmce in 1998 2005 and 2010 was fixed.

.2} Municipal popylall_qn:for shoﬂ/mcdlum-;crm target years (1998 and 2005) is esti-

mated using the exherien(’:ed growth rates between 1990 and 1995, The municipal

‘population eslimal:e'cli_,initial_ly_is' adjusted in proportion 10 the population size of each
,;gi‘luni__cipaljty_tqwthe total p[(')?vi'ncial population, te meet the above mentioned provin-

- . cial population fixed, for the years 1998 and 2005. In this adjustinent, the population

of Tibiao in 1995 was fixed to avoid negative population growth.

nght'lgg_. ygén}, 2010m the :an_g-lte:t‘_m,_. it is assumed .thé‘t the tendency of population
 growth of respective municipalities between 1980 and 1995 will not change drasti-
' cally in the future. Thus, recorded growth rate between 1980 and 1995 by municipal-

ity is _ﬁ_r_sﬂy applied o project 2010 population from the year 2005. Then, the munici-

- pal population 'es'timated initiatly is adjhéte’d in the sanie mainier mentioned above.

' Table 8. 3 3 presents census results ( 1980 1990 ahd 1995) and pmJected population of

the mumcnpahhes
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Table 8.3.3 Census results and ijected Population of Municipalities

1 Census Result Projected Population/Growth Rate
Muniet- 5 GR 1998 o205 - T 1010
patity 1980 1990 1995 1950 I980—I Population GR bnbtian Ad- R aitial Ad- R
1995 | 1995 | Ipftal [ Ad- ‘ : s
Awiney 13350 | 16831 | 1R637 | 206% | 0o | 19831 | 20.038 | 258% | 22870 | 2032 | 2aw. | zesta | mim | e
Bubiza 14903 | 14984 | 1313 | 299 | 6a0% | 18381 | 19.75 | 34e% | 23063 | 23486 1 id0h | 5w ] dnsss | T
Bielisen BoXo | 10093 | e} 30sw | 1mam ] 01376 | 12061 | 258% | 13490 ] 14338 | 251w [ 156t | 15cte | 1%
Bugasong We1s | S3T | 26020 R B T A S RN A O T Tl T
Calaya 000 | st oanaer Fooros% [305% 1 17637 | 62912 | 1.56% | 18935 | 19835 | 049% | 23047 | 2050 | iee. |
Culasi FECSTH TR T ST WET I YT R W 30366 1 31347 | 0% | 31907 | 33383 | 09Fa | 3533 [ mase ] s
T Tomier TN | B8l | 3635 | dewe | 101 | 26.361 | 26971 | 005 | feats | e | o7mm | Bai | was | o
Titic RN BEETE BE S S N N B T B S T s T s
Vausan Was [ eses | 306V | NAE. | 07 | 318k | dndes | LIN% | 23700 | 23800 | 16wk | 25767 1 75815 | 03w-
Tiberad ]79EW | viea | P37 [ 37| 700% | 13319 | 15089 | a20% | 19458 | 20ms | 2w | 220w | enio | veEe]
Pandin 039 | T75E00 | 2078 089% [ d3ew 105652 | 26051 [ 1aim | 2796 | 28363 | R3s | 30350 | aoete | 1aoen
Patmongon 222 | 37376 | 1955 | I3 | RIS% | 50410 | 30881 | 8% | M40 | A | 138 | 373 | arawd | 1ion
San Jose 30366 | a0267 | Y93I ] UaF ] 236% | 48607 | 45301 | 1Ei | 4R7es | 51050 | N7 | 5757 | srdei | zaen
SanRewigio | 19208 | 730633 {73869 | 10Th ] Ei% | D612 | 23980 [ Tsv | a2 | 2667 | 1an | mae | e | 1.
Sebaste 10369 | 12353 ] 12438 | 048% | 17%% | 12370 | 12367 |- 033% | PRAN | (5978 | 02w | 13577 | 13603 [ i 26
Satom 35505 | aten | Heied E59% & 176% | 43377 | 4930 | 211% | 34018 | 56336 § 205 | 61680 1 61.195 | 130
Tibiaw 17.200 20, l'qz 19.628 -0.56% 0.83% 19,297 19,628 | 000% 18,547 19,628 | G000 w5 2349 | 00,
Varderrama nssE | [ B4R 165% L17% | 16226 [ 16478 | 221% | 1337 19034 | 205 | 20223 | 1061 | € 2o |
Pravinee 1319 F 106360 | 30,703 [ ER2% § . L51% | 448046 | 455,65 | 1.77% [ 489,799 | SILTS | 1.74% | 553,768 | 554797 | 139

- Note: Growth rates in 1998, 2005 and 2010 were caleulated using geometric formuta.

- Population by Urban and Rural Area

1) Past population deve!opmcnt

With regards to the ratios of the urban population of the provinge to the total popula-

tion, the provincial averages in 1980 and 1990 were 20.7% and 28._9%, respectively.

While it decreased to 26.1% in 1995. The pmvinciél: growth rate of '$:14% between
1980 and 1990 also d'cdrea;s'ed t0'-0.83% in'1995. On the contrary, ihé growth rates of
rural populaticn as the provmc:lal average increased from 0. 54% (1980 - 1990) to
2.01% (1990 - 1995)

The reason of the négative populahon growth of urban’ al‘ea be[wcen 1990 and 1995 is.

- explained that classification of urban/rural bara‘ng'ays ir‘i'the mdﬁicil‘]a!ities of Hamtic,

Pa‘nddﬁ, San JcSé, ‘(:tc'.:w"as cfihéi'der’ably'chahged ffom'that i_n 1990 CéﬁsUs time. -

i

2) PrOJecuon of urban and rural popu!atton for the years 1998, 2005 and 2010 -

' Urban populatlon by municipality’ for the target years Was at ﬁrst prOJected and rural

~ population Wwas calculated to meet aforemenhoned total populatloﬁ fixing the urban

popu]auon

[P ATE P S R -___'\. r\

' ':shortfmedlum terrn and long term Cn i '_

Short/Medium-term target: | 993_ and "2005_ |
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8.3.2

The share of urban population in 1995 in térms of the profile of urban population 1o
total population by municipality were basically adopted, assuming that the latest

profile will not change drastically in short/medium-term period.

Long-term target: 2010

For the long-term projection, the recorded growth rates of urban population between

1980 and 1995 may be applied for the municipal population in 2010, assuming that
the tendency of urban population in the long-term period will be stable reflecting

the experiences in the past long term.

Under the above éssumplions, provincial average share of urban population for the
year 2010 awrived at 26.1%, same as the share in 1995, Table 8.3.4 presents projected
urban and rural population. The growth rates and shares on rural population are cal-

culated using estimated rural population.

School Enrollment Projection

* From the 1995 total p(_iplllation of the province, the number of children who wOuid_ be en-

o rolling in elementary and high sch_c}ol ]ev'el_s for all municipaliticsjis 'de_rivcd'. '

_ Schooi age p.opulaiidn:is -extrapdlated'from the NSO age group classification of 5-9, 10-14

R and 15-19 ycars old bracket by mumclpahty The age group for the clemen!ary tevel'is from

61013 years while that for the high schoo! level is from 14 to 17 years The percentages of

scheol age populatlon for the targct },ears are based on the’ exnshng composmon or structure

" of the 1995 populatlon

" From fh'é school age ﬁobﬁlation ‘the fumber of children who would atiend either private or

public school by target year is computed usmg the pro;ccted partncnpahon rate. Partu:lp'mon '

“raté by targct yeéar varies dependmg on the soc:o economlc ‘condition of lhe provmce Gen-

'"erally, an 1mpr0ved ecOnomy will result to a hlgher parttc1pal|on rate. For the provmcc an

increase in the pammpatlon rate in both prwate and public schools is forescen by year 2010.

The number of pubhc school studems by target year IS ‘then’ derwed from the pr OJected niim:

ber of chlldren who will attend school thh regard to the partlclpauon rate for pubhc school

LE enrollmenl the emé‘.tmg partncnpanon rate (88%) of pubilc school studcnts o the total school

813



Table 8.3.4 Population Projection by Urban and Rural Arca:1998, 2005 and 2010

1998 2005 . 100
Municipality Urban/ Urbaw/ - Urban/ )
Total : Total Bhare (%) | Total G.R, (%) Bhare (%)
Rural Rural Rural
Anini-y 20,141 165 23932 %09 3.8% 26,320 1014 L 20 - 3.8%
Baibasa 19,175 7974 24,186 3688 is0% | 25388 1895 LD 15,
—ﬁe_lison ’ 12,061 4.809 14326 5,12 39.9% 15,646 6226 1.14% 39.5%
Bugasong 28,501 700 | 3Base | sdel | ek 35,653 TRI65 | ddme | nen
Caluya 12912 5.540 19,835 6.135 30.9% nego | 1.05% 304t
Culasi 31347 0 54 13348 5,798 174% | 35400 | 6,137 1.14% 11.3%
1. Fomier 16,311 _ 4407 13,073 4625 16.5% 29.588 CA862 | 1.01% 16.4%
o | Hambic | 3185 4,181 41338 168 11.0% 45,378 5003 15%% T
E Lava-an 22,166 3778 HEO | a3 10% 25,315 71388 0.27% 1.0,
e Libertad 15,049 2218 19,048 2954 147% 22170 3.26% 2.00%% 4.7,
8 [Pandan | 20081 3136 72563 A non 10,676 3.667 1.36% 120% |
= [Patnongon 30,884 4,139 34,832 5,353 15.3% 37494 5697 | 1.35% 15.3%
San Jose 45301 © 41,483 5,030 | 46,M4% 91.6% 52404 $2,523 B L R I Y
San Remizio 23880 | | L236 26,622 1373 5.2% 28269 | 1A 1.07% 5.4%
Sebaste . 11562 103t 12078 10458 | s2i% | 13.602 1.1 (FER 815%
Sibalom Bio] 834 56576 | 9611 17.0% 61,795 1043 1.76% 17.6°
Tibizo 19.628 4534 19.628 4,584 33.4% 20,549 4,790 0.88% 133
Varderrama 164713 3501 19,084 C4024 21.6% . 20163 .. 4310 | 1.17% 2h 6%,
Province 455,054 118,491 $12,755 132,542 © A5.8% 554,797 14,811 1.7%% 26.1%
Anini-y 20,141 19376 23,932 23,023 96.2% 26,720 25.706 223% 96.2% |
arbaza 19.175 16.25) 24186 20,493 848% f. 25588 | 21693 ] 1.04% . B4t
Relison 12061 7,252 14,316 2614 60.1% 15646 410 | etk 60 2%
Bugasong 856l | 2517 310 24994 15.4% 15653 § 263889 AT 75.4%
(‘aluya 11912 12372 19.835 13,700 69.1% 23,000 13,962 3.10% 69.1%
Culasi 31.347 35.90) 33388 .. 21,589 82 6% 35.400 . 29.263 Ligs | . 827
T. Fornier 26,91 32,363 13093 23,468 83.5% 29,588 S 1.05% - X
flamitic 31.85% 13673 sl | s | mecn | 4531 | 40aM | deda ) 89.0% |
Lava-an 22066 18,391 24890 20577 83.0% 25815 21417 081% | 300%
o | Libertad 1500 12832 20,048 17094 85.3% 2170 15909 204% 8537, |
2 Pandan 26,051 32935 23,563 . 25136 88.0%% 30516 26,949 1.40% 85.0%
% | Painongon 30884 | - 26145 34838 | 2958 | 84 [ 3,194 | (314971 c130% T B4T%
5 San Jose 45,301 1818 51,050 4,303 8.4% 51464 494t . 1E0% 2.0% |
2 G Remigio | B3B8 [ 22043 | 26622 75250 | 9s&% | 28369 | - 26814 f 13i% | . 949,
Sebaste 12,562 2.35) 12,178 2290 12.9% 13,602 2458 143% 18.0%
‘Sibalom - ETARH 40,776 36,516 46914 | - 83.0% 61,195 50307 | 181%] © BRI0r,
Tibiao 19,628 15,04 19,628 15,044 16.6% 20,549 15,759 0.93% T6.7%
Vardenama | - 16478 |- 12917 19084 1 14960 784% |- 202060 R LMY | 78N
Province 455,051 336,560 | ~ 510,755 330,213 14.1% 554,797 409,986 - 1.51% 73.59%
population is assumed to be kept both for year 2005 and 2010 (details are referred to Table
8.3.0, Supportmg Report). . _ _ . L T
Table 8.3.5 shows the projected, number of publlc school students by mumclpahty, by target
year. About 122,400 and 132, 100 pubhc school students are eshmated to enroll for years.
2005 and 2010, respectively.
8.3.3 Projection of the Number of Public Utilities

'
1s

- The number of pubhc uuhhes (]lmltéd to pubhc markcts and busljeepney temunals) by target' '

year is projected in urban areas for all mumclpahtles Thc provmcnal phys:cal framework
plan and the provmcnal comprehenswe developmem plan serve as references i in the projec-

tion. Bus or jecpriey terminals are considered in major transpon routes oi the provmce
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Table 8.3.5 Projected Public School Enrollment and Number of Public Utilities by Municipality

Name of Number of Public School Student Number of Publi¢ Utilities
Municipatity 1998 2005 2010 1998 | 2005~ 2010
Anini-y : 3.892 4.979 6,254 S G Y S
Barbaza 4,095 5,395 6,044 2 3 4
Belison 2% 2,78 3,246 2 3 I
Bugasong N 5,602 7,071 8,078 2 4 5
Caluya : 4,809 5,029 5,855 1 2 2
Culasi - 6,888 1,790 8,745 2 i i
Hamtic 9.2 10,705 12,252 2 3 i 3
Lauva-an 493 ] 5,873 6,452 2 2 3
Libertad ) s 30 4,367 5,114 2 k) 4
fPandan 6,936 7,156 7,670 2 3 B
Patnongon o 15,266) ¢ 13,660 9,040 2 3 4
San Jose ‘de Bucnavista . 1415 8,861 10,742 4 5 . 6
San Remigio 6,222 7,054 1,490 2 3 3
lSchaste . _ R B 3035 342 2 3 4
Sibatom 11,883 14,126 15,443 2 3 4
Tibfao - 4,581 - 4,559 5,054 2 k] 3
Tobias Fornier 5,338 5,447 0,120 2 } 3
Valderrama 3,876 4,404 5035 2 1 4
Provincial Totsl 109,070 122,357 132,055 40 58 70

A total of eighfeen (f8) public ulilitics are plénned to be cnnslructed by year 2005 and an-
other 12 by year 2010. Prescntly the on- gomg ADB assssted prOJect is proposing 3 public
lmlets to be constructcd by year 2002, hencc this is mcludcd in Phase I development. Refer
‘to Fable 8.3. 5 for the number of pubhc unlmes by mumcipalﬁy by target year {details are re-
ferred to Supporting Repo_ﬁ).

8.3.4 Planning Areaand its Projected Population for Sewerage

Urban areas with more than 10 000 populaiion‘ provided by Level 111 water supply systems in
2010 serve as the p]anmng area. POpulahon in the area is considered as the potential popula-

“tion to be servcd

Three (3) mumcapahties wnh a total urban populallon of about 37,000 are conSIdered (refer
_‘loTableSStl) ' Tl s - ' '

83.5 Number of uou_se'n_om_s to be sem_,éq byimunicipal Solid Waste Collection System

- The number of urban households in 2004 is the potent!al households for lhc planning (refer
‘"to’rableaz. 5, Suppérting Report) SRR

A Thene i A WA

.84 _Typés'orFacni'ti,es _andlimpl'ementat'ion Cri'teria e

:

In prmmple the typcs of facnhhes and the:r 1mplementat10n cntena as prescnbcd in the
‘ 'NSMP and the NEDA Board Resolutlon No 12 (s 1995) are adopted to this PW45SP.
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84.1  Water Supply

The following are the major conditions and assumptions applied to urban and rural water G

supply, which are intended as a guide for the implementation of sector projects.

(1) Urban water supply _
Prevailing situation of urban water suppﬁz in each municipality was first reviewed mainly
focusing on existing water sources and magnitude of service coverege. Planned/on-going
projects for concemed municipalities were also studied and reflected in the planning.
with due attention to merging of munieibalities into an integrated water supply system.
Potential water source for future develdpment was then evaluated based on the study re-
sults in Chapter 7, taking into :account the possibility to utilize untapped spring sources,
Reeommendélions arising from these studies.werc allso incorporated as overall develop-

mént strategy.

Aforememloned studies werc carried out by the followmg sequence
' Review of cmstmg water supply systems and water sources
' Rewew of p]anned-’on gomg pro_;ects ' ‘
Lstabllshment of planmng condltlons covermg service level ullh?atlon of e\lstmg
facnhtlcs water sources, and number of S)’stems and _ ', o ' ‘

Recommendations for overall development strategy.

Table 8.4.1 presents a summary of the study results by municipality;- ¢

1) - Review of existing “;'z'ater supply systems and weter sources -
;l'ﬁe.n1uei.ci|).;litiles of Ba'rbe‘za., Bugasong, ‘Cizl.asil, i{ae]tie,Péfétiae.,_f’e.tn:e_e-gen, Siba-
lom and Tobias Fornier are served by WDs. o | N

_Whlle the mumelpahhes ofSebasEe and T|b1a0 are served by Level Hl systems OPEI-

ated by the municipal government.

Population served by existing Level Til systems range from aboui 2,000 persons at
. Patnongon WD (o 24,000 persons 2 al Pandan WD The average 51ze of served popu-
lation is about 5 000 pcrsons/system. Ma;onty of the exlstmg LeVel Hl systems m_

urban areas is uuhzmg deep welllspnng sources.

EET 3 NI LN

B
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2)

3)

The remaining 7 municipalities, out of the total 18 municipalitics have no Level 111

system in their urban areas and are presently served by Level I systems and/or Level

[ facilities.

Review of planned/on-going projects

There is no available information on planned/on-going projects during the course of

PWA4SP pieparation.’

Establishment of planning conditions

a.

Service level

It shall be noted that a national policy for urban water supply is a Level 1] sys-
tern, as the most suitable measure. Therefore, for the investment needs of the
sector development, it is assumed in this PW4SP that underserved or unserved
tifban .populélio.n at ﬁreé_ertt and in the future will beprovided with individual
house connections. However, it does not inten:d in the future to exclude, as indi-

vidual cases, Level 1 and II facilities from being implemented in urban area.

Utilization ofexlslmg facnhttes
“The exlstmg Level 1 and li facilities are consldered to be utilized during the
Ny Ph_as__ewl period. However, the. population served by these facilities is to be ab-

B go;b__ed by Leyel HI service in Phas_e II.

Water sources

Poss;blhty/avallabnllty to utilize surface water and groundwatcr (spnng and deep

weﬂ_) is _eyqluated as potential water §our_ces for water supply development.

FrOItt thé'viewp{)eints of cost effectiveness and eaéy O&M of water suppty sys-

- temy utiliza.tio'_n of spring sources is given due priority in the course of urban wa-
ter supply planning: Application of deep wells for water source is regarded as
" the second ';i'rio'rity in principle.- Surface water is, on the other hand, not adopted
~at this tnoment, because of large capital investment requirements and complexity

"Qf surface water treatment.

- Number of systems

o In prmc:ple, one (1) Level III system lS consmlered for urban area of every mu-

',mclpaltty ln the mumclpalltles w1tl1 an extstmg Level ]ll system/s, the expan-

~sion of the system was fi rst conmdered In case of no ex1stence of Level lll sys-

temls, a new system was recommended Exlstmg plan/s on the development of

LeVeI ll]IWD are also taken into account to determine the respectwe systems of
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the municipalities.,

Posstbility and necessity to mérge service arca of some neighboring municipali-
lies to an urban water supply system were also studied from the viewpoint of:
water source constraints, and
. economical development/scale merit of water supply system by cost reduc-
tion of water source development and other common facilities as well as

Q&M cost/ininimized number of technical staff.

- Any rural barangay/s being served by an existing urban Level 111 system are con-

- sidered to continue throughout the future.

é. Rehablhtatmn

, Rehablhtauon oi e\ustmg and tulure lacﬂlues is assumed to be undcrtaken by the

opelatmg bodles

=Ovérall development strategy

Expansion of the existing system/s was ptanned for those wnh WD/Level IIl, while

creation of the system is considered for those wuthout systems ai present.

'Merging of municipal systems (physical arrafigement) in the long-term is considered.

Integrated management systems shall also be sought. ‘Conditions to be studied in-

clude; water source availability, willingness by concerned municipalities and techni-

cal study on cost recovery/economic construction.

. lntegration of small Level Iil systems for operahon and management shall be sought

although these syslems are currently managed mdwndually

- Some municipalities may ha\'.'e-high:pf)tenlial for -spring. development, hou?ever a

- detailed survey to ensure appropriate chelopment of sprmg sources shall be con-

- -ducted in the lmplementatlon of the projects,

(2) Rural water supply

1)

‘Service level

Level I systems (deep »\elllshallow Wcilldeveloped sprlng) are gencrally planned for .

rural areas where houses are Seattered.’ n the PWA4SP; all’ of theé requlred Level [ fa-

; cmties wnlI be 1mplemented under the on-gomg ADB assusted pmject

i . ,’='<‘,‘~—1
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3)

Level 1l systems are considered where houses are clustered and suitable untapped

spring is available.

Service level standards are sct forth as 15 houscholds per source for Level |and $

houscholds per communal faucet for Level II, as defined in the natienal plan.

Application of Level HI systems in rural areas may be considéred in a case to case

basis during actual implementation.

Utilization ofé\'isting facilities

“The emst:ng facilities/systems in all service levels are consndered to be utilized

throughout the future.

Walter source

For Level I facilities, deep well construction is given priorily wherever applicable

considering safety against possible contamination and stable watcr supply. Standard

specifications of shallow and deep wells are summarized in Table 8.4.2 based on the

‘water source evalualion results presented in Chapter 7. Convéntional construction

mcthod (d"r'i\:’én well) may be employed under favorable substrata or hydrogeological

conditions.. The standard structure of wells in application of “open-hole drilling and

- gravel pack™ is presented in Figure 8.4.1, Supporting Report.  In addition to this, for

- deep well -with high iron content, application of iron removal. facility is recom-

mended. The standard structure of iron removat facility is presented in Figures 8.4.2
(a) and 8.4.2 (b), Supporting Report. -

Table 8.4.2 Standard Speciﬁca_tions of Level I Wells -

" Specification | Shallon Well - | Deep Well
Constriction Method "l ¢ 7 Open-hole drilling and gravel pack
Casing Diameter : .o +f - oo SOmmi o b 100mm
Borchole Diameter ‘ T 150mm 2 200mm
Ranges of \\-(élerepIh : : Standard Deplh _

20-20m . 1 20m .No:Appl!icable-'

21 -SOm ” " Not Apphcable e o 40m
Vst Moom U NotApplicabte | 7 §0m
101 -150m ~ Not Appl_lcable._ ) ' IZOr_n

Sprmg development |s a!so mcluded in Level I plannmg by adOptmg ADB assisted

,_3 r.':—'; ER ]

pro;ect
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For Level II systems, only untapped springs suitable for water supply purpose are
considered. Ilowever, there was no information available for untapped springs dur-

ing the coursc of PW4SP preparation.

Profile between pravel packed well and natural gravel packed well for Eevel | water

The open-hole driiling method is employed for well construction to ensure yield of
ground water from adequate aquifer in provision of proper screen location and speci-
lications. The conventional “cased-hole driven well” shall be uscd only in cases
where well specifications are established in the specified area with sufficient infor-
mation on the hydrogeological condition including existence of natural gravel at the

expected aquifer.

It is important to study the potential areas to adopt natqral gravel method, which can
perform the same '|¢\Tel of function as gavel-packg%d wells. Such areas are usually
limited to the upper stream of larger rivers in_alluﬁial'fan.s and alluvial plains. The
arial proportion b_eiween those in application of gravel-packed and natural gravel

pack wells will be worked out referring to the condilio_n of the province.

- Modification needs of riser pipe diameter according to the water level of deep wells:

The standard specifi'calion of riser pipe of deep well hand pump is set with a diame-

ter of 2:1/2 inch in the plan. However, water level of the deep wells may range be-

tween 20m and around 40m, depending on the aquifer conditions. -

Although the Malawi type deep, well pump with a cylinder that is currently used in

the Phlhppmes has operauon cxpenence ofup to 40m in pumpmg water tevel, the di-

‘ amctcr of riser pipe must be adjusted between 1" to 2- 1/2” in order to lower reqmred
_ power at the pump handle (calculating required power under- the specific pumping

“water level).

For Level II systems, only untapped springs suitablfj:' for water sﬁﬁp!y pl..l.l_'pOSf: are

‘(::i)ﬁsidered. ldenliﬁgd unt?;ﬁﬁéd :Springs are present@i‘jj:in' the Suppor_ling Repori.

‘Number of systems/fac;hhes | _
The number of Levcl 1 wclls and spr;ng development is estlmated based on the servs" -

4 ice lcvcl standard whlle the number of Leve! 11 systems comcndes wnth the number

,,,,,

of untapped springs.
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5) Rehabilitation
.Rehabilitation of existing Level 1 wells is not considered, since most of the wells
% constructed by driving method are not suitable for rehabilitation to recover their

functions. Still, minor repair work for hand-pump and concrete apron is a requisite.

8.4.2 Sanitation

The condmons and assumptlons are estabhshed for the drl‘luent sanitation componenls o

“serve as gurdes in the |mplementat1on of pro_rccts

(1) Houschold toilets | 7
Three types of sanitary toilet facilities for individual houses are considered for Phase I;
flush, pour«flush and VIP/sanitary pit prwy (dry-type). While for Phase II, Hush and

' pour ﬂush are planned consuiermg the lmprovement of lwmg standard.

The type of toitet fac.ilitles is dependent on the exist'ing or planned service level of water

supply in the commumty In urban and rural areas with Level l or Il water supply facili-

' tles only pour flush and/or V]P are consrdered whrle in urban areas with Level 1l water

‘ o supply systems ﬂush type to1lets requmng a plped water connectlon are Jincluded. 1so-
. '-'"lated rural areas where there is dearth of water supply, samtary plt privy (dry type) is

taken into account

(2} School toilets |
Standard service level currently used by DECS (40 students pcr unit facrhty) is employed
for both phases o

| "The standard tmlet faclhty (l burldmg) w:th 5 units of torlet bowl to serve for 200 stu-
'dents ls adopted for the planmng purpose whlch is modlﬁed from F W48P desrgn to pro--
vrde a shallow well as a water source. Since DLCS is currently promotmg the "one
_ classroom one toalet" concept the PW4SP also adopts thls COncept on a 50- 50 basrs that
is 50% of the ‘school toilet requtrements will be allocated usmg the JICA- RBSP dcsn,n .
'and the other 50% wﬂl be adoptmg the new concept '

(3) Publlc l0]leis o ‘ ol s-':j-‘;_,,}';_J';r'r_.-f.:';.—-_!";-_:;:;'__:-,-,‘—,:. s S .
“AS’ a mmtrmtm requlrement at least l sanntary toilet faorlrty is’ asslmed to be prowded

‘ -for: respectlve uhlrtles‘ pubhc market busl]ecpney termmal and parks/playgrdund
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8.4.3

3.4.4

8.5

8.5.1

,Ser_s'ice Cover_a_ge by Target_Year.:_ _ |

The standard design of DOH with 6-units of toilet bowl for the market is adopted. In this
design, it is assumed that water supply will be tapped from the existing system, hence an

elevated water tank s provided.
Urban Sewerage

The commencement of staged implementation of the sewerage program is planned in Phase
11 for lhc lmuted urban area (50% of urban population selved by Lesel 11 system for the mu-
mmpahttes with urban population of more than 10 000} It is practlcal to start the program
fully using the existing facilitics to allow for lower 1nmal investment cost than startmg at

once a conventional sewerage system (refer to Figure 8.4.2 Staged Improvement in Scwage

Collection Method, Supporting Report).

Low cost olt site technologles such as snnll bore sewer for collcchon of emuent from septic

tank are to be adopted.. lmprovement of sewage collectton method may be gradually

achicved from combined sewer to separate sewerage system.

N Sewage trealment famhtles may 1ange from COmmumty scale septro t'mk or lmhoit tank to
aerated lagoon systems and toa more advanced treatment process such as oxldauon ditch.

~ For this I’W4SP aerated lagoons are assumed as a representatwc lreatment f‘amhty tor plan-

nmg purpose Dally average wastewater quantny is assumed at IUO I1tels pe1 eaprta per day.

Solid Waste

In lerms of facility rcqurrements th:s PW4SP ou!y studled the number of rel’use coltecuon

trucks required for the year 2005. A rated capacity of 5 cum trucklvehlcle is consrdered for

calculatlon of requrred umts of truck Dlsposal of sohd waste shall be studted in detarl
) thtough lnvestrgatrons F/S and DID Umt solld waste generatlon for urban area is assumed_

'to be 0418 kg per captta per day

Water Supply

_The service coverage in terms of populatron to be served by target year was esttmated by

urban: and - rural area’ by: municipality. The servrce coverage m rural area was further

subdivided by service level (Level I & 10 to. finally come up w:th physrcal reqmrements '
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Base figures applied to estimate the future service coverage and the additional population to
be served arer

prowncral seclor largets

physical targets under on-going ADB-assisted project;

poputation projection by target year; and

base year service coverage (served population) by existing facilitics.

Future requiremcnts in terms of additional population to be served were then estimated by
urban (Level 1) and rural (Level I & II) area by municipality as a shortfall” to meet the
populatron to be served in cach target ycar. The population served in base year is adopted as

the population served in target year, w then the former population exceeds the population to be

'served in the target year/s. Manner of calculation is specifically presented by phase.

(1) Phasel requirements
Additional scrvice coverage was estlmated as a shortfali of the populatron to be served in
Phase [ comparmg with the population served in base year In this connection, existing

facilities both in urban and rtrral_ arcas are assumed to be utilized ddring the Phase I period.

With regard to development of rural water supply, the on-going ADB-assisted Rural

Water Supply and Sanitation Sector Project (RW3SP) is considered asa major role in the

. medwm term plan of PW4SP

The physrcal targets of the provmce under the ADB assisted prO_]CCl are construclron of
~ shallow well (195 units), deep well (1 13 units) and developed spring (28umts) Although
a total of 336 units were allocated io the recipient mumclpahttes the actual construction
has not yét started to’ date Accordmgly‘ these physrcal fargets may be meluded in the

- Phase | requrrements of thls plan (det_atl_s are referred _to Supportmg Report)., e

"Although utrltzatron of untapped sprmgs for Level 11 systems is gwen prrorrty for rural
- water supply in thrs plan Level i facrlrtles under the ADB assrsted project are solely

' consrdcred for rural water supply (Level Il systems are excluded l'rom proposed project). -

Table 8. S l presents the servree coverage by target year and by level of servrce as w ell as the

. 'addrttonal p0pulat10n to be served (detalls are referred to Supportmg Repo1t)

::-'-? ';Thmugh Phase I deVelopment approxtmately 4i 400 perscms in the provmce wrll be served
. .by addltrona] water supply semces, of whrch 11 200 persons or 27% of the total mil be ur-
: _ ban populatrdn and 30 200 persons or 73% wrll be rurat p@pulatton o

i
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For Phase 11 period, a total of 210,800 persons, of which 87,600 persons or 42% in urban area
and 123,200 persons or 58% in rural area, will be further benefited by water supply services.
This additional service coverage in urban area includes the upgrade of service level for

56,000 persons served by Level [ and 11 facilities in 1998.
Sanitation

{1) Houschold toilets
The service coverage (number of households to be served) by different types of sanitary
facility is estimated by urban and rural area by mumcnpahly for the years 2005 and 2010.
The future service co\"eragc and additiooal hous_eholds to be served are estimated to meet
the provincial ter._gets using the number of houschold served in the base yeér and the

number of households in target years.

Phase I service covefage will include the proposed household toilets of the on-going
ADB assisted project in the province with a fotal of 2,550 units of pour-flush toilcts.

Construction/installation is expected to complete in 2002.

Additional number of _househ'olds’ to be served by different type of faeiiity by wrban and
rural area by municipa!ity is the shortfall of the'nu'mber of households to be served in
" targel years comparmg with elther the base year or in Phase | (details are referred to

Supporting Report)

In the determination of the ﬁumbef of .hou'sehold_:s to be:'served b) ﬂush_. tyj)e toilet, when
the number of hou'seholds to_be '_se'rv_ed in the :tapgel':jgfeo'r is higher than in base year.-lhe
largel coverage is -'ap'pgliedf mlh co‘nditi(‘)ns.: When th'e target coverage is higher than -
Level Il water -~~~/ ° _ s o o L

supply coverage, the 1olter coVer'agefis" adbpfed whiie ih the other cose the target cover-
age is applied. In cases where the larget coverage IS less than that in base year, the base

year coverage is adopted

For Phase |, any lype of ex13tmg samlary fa(:lhlles both in urban and rural areas is-to be

utilized during Phase l penod For Phase II water-sealed tollet facl]mes in Phase Iboth .

in urban and rural areas are t6 be utlhzed

The pro;ected number of served houscholds at the end of the Phase [ penod is 86, 315
Additional households to be served totaled to 21 437 of whlch 23% is urban households

8528 .



and 77% is rural households. Of this requirement, a total of 2,250 units of pour Hush
toilets will be absorbed by the on-going ADB assisted project. While at the end of Phase
{i period, the number of served househol_ds are 125,922 with additional houscholds to be
served at 42,656. - Table 8.5.2 provides the number of households to be scrvéd'by larget

year for urban and rural areas by municipality.

(2) School toilets .
The service coverage or the number of public school students to be served is estimated

by niunicipality for the years 2005 and 2010.

f he Tuture service coverage and addltlonal number of students to bc served are estimated
using the number of students served in the base year, the number of students in ta:gcl

years and the provincial sector fargets.

Phase 1 dcvclopmeﬁt willE include the proposed school toilets under the on-going A.DB
assisted project in the provmce with a total of 4 units of school toilets to be situated in

each classroom

Additional number bf'sludenis'm be served by municipality is the shonfall of lhé number
of students to be served in targets comparing wnth either that in base year or m Phase I

(details are ref‘erred to Suppor{mg Report

The existing facthttes are to be utihzed during Phase I. penod while the fac1lmes in

Phase | are to be utlllzed durmg Phase I penod

Thc pro_lec{ed number of sen'ed students at the end of Phase l period 1 is 9? 886 ’lhe addi-
tlonal studenls (o be served are 38 985 mc]uswe of about 960 students to be covered by the
on—gomg ADB assmted pro;ect Whlle at the end of Phase ll penod the’ pro;ected numben
of served studenls are l IS 853 w1th addltlonal students to be servcd at 21 637 'lablc 853

summanzes the number of publlc school students to. be served by larget year. -
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Table 8.5.3 Additional Number of Public School Student 1o be Sérved by Targel Year {School Toilels)

Phase 1 Coverage (2005) Phase 11 Coverage (2010)
Name of Total No. of | . Std No-of Add')L M of | rotal No. of | Std: No.of | Add'l. No. of
Municipality | Public School Pubtic School |Public School Public School Public School P:ublll‘ School
Student Students to be | Student o be | - Student Students to | Studeant to be
Served Served _ be Served Served

Anini-y 4,979 5639 1747 . 6.254 5.629 I
Barbaza 5,395 o 3,133]. 1,893 o 6,044 5,440 bR
Belison 2,786} 2,294 1,246 2921 627
Bugasong 7071 6,401 2,481 8,078 7.270 8§69
Catoya | 5,029 3,205 1,765 5,855 5,270 2065
Culasi 7.190]. 5,934 2,734 R4S 78N 1937
(Hantic 10,705 38,5517 3,757 12,252 11,027 2470
faua-an 5,873 4,221 2,061 6,452 5,807 1.586
Libertad 4,367 2,733 1,533 5,014 4,603 1.870
Pandan 7,156 5,231 2,511 - 1.070 6,203 t6H72

Patnongon 3,600 8,714 4,794 9.040 8,116

San Jose de Buenavista 8,861 9,750] . 3,110 10,742 9,668
San Remigio 7,054 4,015 2,475 7,490 © 6,741 2,106
Sebaste 1,035 2.137 . 34N 3,009 342
Sibalom 14,126 13437} 4,957 15,443 13,899 462
Tibiao 4,559 3,600 1,600 5,054 4,549 049
Tobias Fornicr 5,447 5,338 6,120 5,508 l?(ﬂ
Vilderrama 4,464 2,127 1,507 5,035 7 4,512 2,405
Provincial Total 122,357 - 97,886 - 38985 132,055] - F18,853] 21,637

(3) Public toilets

The service coverage of public uttltt:es thh samtar)r to:let facxhty by mumcnpahty is es-
timated for the years 2005 and 2010

The fulure service coverage and addttlonal coverage are esttmated using the existing

number of pubhc utlhttcs wnth samtary toilets in the base year the number of pubhe

utilities in target years, and provmctal sector targets

The additional number of pubhc utthttes wnth samtary totlets needed by mumctpaltty 15

the shorifall of the number of publtc utilities i m target year comparmg with either lhe ex-

isting coverage or Phase l coverage (detatls are referred to ‘}upportmgb Report)

The exisling samtary facthtles are to be utthzed dunng Phase I period,

Phase Lare to be utthzed durmg Phase ll pertod

“The fa_cilities in

There are 32 public uttltttes to be constructed for the medtum temt plan Among them,_

the ADB assisted project proposes 3 umts of publtc tonlets in the provmce to be con--

structed within the Phase I penod Twetve (12) pubhc totlets to be Iocated in publtc'

[}
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markets/bus terminals/parks are to be constructed by year 2010. Table 8.5.4 reflects the

distribution of these public toilets by municipality.

Table 8.54 Additiuna_l Number of Public Utilitics with Sanitary Toilets by Target Year

83

Phase | Coverage (2005) Phase Il Coverage (2010)
Add'l. No. o , . . d't. No. of , .
Name of Municipality Type Public lll:)ilit:' No. of Public Util- :u:lbnic i}?ili‘:\' No. of Public
. , ity with Sanitary R e Utilities with
with Sanitary Teilets with Sanitary Sanitary Toilets
Toilets Foilets :
Anint-v Public Market 6 6
Bus/leepney Terminal . LI SR
Parks/Playground 1 5 5
Total 1 it i 12
Barbaza Public Market 3 3 A
Bus/Jeepney Terminal
Parks/Playgroynd ) 4 -} § !
. Total ) k] 1 4
Belison Public Market 2 2 2
Bus/leepney Terminal 1 ! : R
Parks/Playground _ | !
“[Total o 3 1 3y 4
Bugasong Public Market 1 3 i 4
Bus/Jceeprey Terminal
Parks/Playground | ] ] |
Total | 2 4 1 5
Caluya Public Market -
Bus/Jeepney Terminat] .~ { ° - -
Parks/Playground i 1 ]
. . |Total - ' | i 1
Culasi - |Public Market 2 : 2
Bus/Jeepriey Terminal | 1
| Parks/Playground 1 [ : 1
Total 1 3. | 4
Hamtic _ |Public Market 2 2
Bus/Jeepney Terminal o
Parks/Playground ) 1 1
T Total 1 3 . o L}
Laua-an Public Market 2 i
L Busfieepney Terminal
Parks!Playground . o
s - Toldl - ) ERR .2 | 3 }
Libertad - . Public Market 2 2 | y oo
Teos " |Bus/Jeephey Terminal E a
Parks/Piayground - 3 . 3
Total 3 5 1 6
Pandan Publi¢ Market 2 2
h ... {Busfleepney Termina! . e o
SR Parksll—‘layground A P !
. | Total . | 3 _ 3
Patnopgon” . . |Public Market . o 2 1 L
Sonr R Bus!.leepneyTermmal R L L,
- ParksfPIayground A N L N |
D | Tetal e 1 3 B 4
San Jos¢ de Buenavista]Public Market I R 5: ; 5
R L Bus’]eepneyTennirkal R 2. : | 3
o ParksiPlaYground Gt o i B
{Total” X 7 | - 8




Table 8.5.4 Additional Number of Public Utilifies with Sanitary Toilets by Target Year

{Cont'd)
Phase | Coverage (2005) Phase 1l Coverage (2010)
Add'). No. of , . Add'l. No. of , .
Name of Municipality Type Public Utitity [ '1e: 9 PUONE U pupic ity | o of Pblic
_ I ty with Sanitary - Utilities with
with Sanitary Toilets with Sanitary Sanitary Toilets
Toilets : Toilets ’
San Remigio . . |Public Market 3 3 — - 3
: |Bus/Jeepney Terminal - _
Pdrl\slphyground .
_ Total 3 3 L
Sebaste Public Market L) 3 1
Bus/Jecpiey Terminal .
Parks/Playground [ !
Total - l 3 | 4
Sibalom Public Market 2 2
Bus/leepney Terminal 1 | ) |
Parks/Playuround _ 3 i
—— | Towt l 3 I . 4
Tibizo Public Market 2 L2
Bus/Jeepney Terminal :
Parks/Playground 1 i 1
: Total  ~ ] 3 3
Tobias Fornier Public Market 2 2 - 2
Bus/leephey Terminal _ 1. ' L 1
Parks/Playground ]
L Total 3 3 3
Valderrama Public Market 2 _ 12
Bus/Jeepney Teminal 2 I I S,
Parks/Playground | L L B -1
Total 1 3 1 d4
Public Market 17 45 C 4 40 .
. Bus/Jécpney Terminal . 5 S5 4 9
Provincial Total Parks/Playground - 10 16 . 4 20
Total 32 il 12 18
8.5.3 . Urban Sewerage

The service coverage in 2010 (Phase I0) is eshmatcd for the mumclpahtles with populait@n ol'

more than 10,000 i in urban area provided by Level I water supply It is assumed that haif of

the population in the area/s is to be served by the scwerage systems

poputlation to be served in Phase 1.

i‘ able 85.5 ShOWS the

Table 8.5.5 Population to be Served by Urban Sgweragé"iﬁ i_"hase 1

"Urban Population

Levet ITI Water.

i.\‘&.lme n.f s\lunicipélil\' al Pppulation tobe
bl cipanty - in 2010 ‘ Supph Cg\:emge N ::j Served
San Jose de Buenausta - sasnf 49897 26262
Sebaste - 1,144] S JO587 5872
Sibalom . - 10,488 : 9‘9(’4 5‘244
,__Ml 144,813] - R KT 37078]

834



8.5.4 Solid Waste

Future requirements in the sub-sector are studied giving priority to urban area for the Phase 1.

Staged improvement for the rural area shail be studied in the future.

Service coverage in Phasc I was assumed at 80% with reference to the present service cover-
age of 60% in urban area. Additional service coverage in Phase I is calculated as a shortfall
of target coverage in Phase I comparing with current service coverage. Table 8.5.6 presents

additional service coverage for Phase [ in the urban area.

Table 8.5.6 Addltlonal Number of Urban Households to be Served by
\luniupal Solid Waste S\’stem in Phase |

: ) Phase I Cmera e (2005
Name of No. of Urb““: ' ' S Add'L No.of
Municipality | Touseholds Served)  No. of Urban | Urban Households Urban Household
: in the Base Year | = Households = | - Coverage SEROIS
. : : : to be Served
Anini-y : : : L 160 - U V1.1 I V-
Barbaza S ' : 692 - -S54 554
Belison o - . 1,078 B 863 863
[Bugasong o 2,105| : 1,595 ‘ 2,105
(Caluya ) ) o o L188). o 927 - 927
Culasi o BRECY 1,146 1,057 '
Hamtic : R 015 . Q08| - S 727 112
Laua-an I F) : 25 B 11 359
Liberiad T — T 449 449
Pandan - ; _ © 8558 . 708 . BSS ' )
Patnongon o . . 1,520 ) 1,060{ L5220
San Jose 'de Buenavista| - ., 4,310 C.9.060 : . 1,248} 2938
San Remigio T S 285] R 228
Scbaste - I e .- 2,089 . .. 1,672 1.672
" §Sibalom . oo 2,705 L8117 - 2,705

Tibiao 3 R ‘ ’ I - 982} S 786 186
(Tobias Fornier . ) N . 489 P S . 866 ) L 693 ) )4
Valderrama N v R 825 : 660 660}

Provincial Total - | : .~ 13968 Y5 23,848 9580l

8.6 | Faclllties, Equipment and Rehabllitation to Meet the Target Services
8.6.1 = Water Supplv ' ' S '

(l) Requlred fac:hhes _ N B .
- Water supply I'ac1|1t|es requ:red by serv;ce leVe] wcrc estimated by urban and rural arca
by rnun:cnpalny based on the addltmnal semce COVerage by target year and summarized -

i Table 8 6 i (detalls are referred to Suppomng Reporl)
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- Urban water supply:

(2)

Physical rcquircnmnfs of Level Il systems were estimated as the number of required
house connections. Mode of project indicates whether future urban water supply will be
implemented as expansion of exisling systein or consiruction of a new system. The
number of water sources was also estimated based on the water source evaluation results

in Chaple: 7.

Rural water supply:

Physical requirements of Level Il systems were estimated as the number of systems and
number of comniunal faucets, while that of Level I facilities were first estimated as the
number of wells with classification of deep and shallow wells. Deep wells were further
subdivided in terms of three different standard depths based on the water source evalua-

tion results.

As for Level I facilities, the required facilities for Phase I will be implemented by public
(LGUs) under ADB-assisted project. For Phase Il, 50% of the fotal requircd facilities
will be implémented by public (LGUs). ' ‘ .

Rehabilitation

Rehablhtatlon requlrements were estimated as 10% of the lotal number of deep wells to

bc consirucled under PW4SP Rehabllltat:on work w11| be mamly redevelopment of

vells b)' means of alr surgmg, whlle mmor rcpalr of concrete apron and hand-pump will

- be undertakcn by respccti\ e bcncﬁ(:lary orgamzahons

(3)

Fqunpmenl |

LOgISIIC suppon

For rural water supply development 1 umt each or sct of the followmg cqu;pmenl was

conmdered necessary for lhe provmclal govemment o conducl various acu\rmes of

o _PW4SP lmplemen!atlon

Transportatlon-- service vehlcle

Oihce_ eqmpment- computer with prmter typewnter rmmeo machlne scannmg ma-

- chme and copler

Field e‘ﬁuipr_p_cpg- sound system tape recorder and too]s for mamlenance

" For urban water sfu}s,sny; ﬁ’d?h%i_rﬁwaf'e'%s‘éﬁh’éidé’f&{d.’ o
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Well drilling and rehabilitation equipment:

As a reference information, necessary types and number of well drilling and rehabilita-
tion equipment were studied considering the existing equipment of sector agencies in the

provinee,

. During Phase L, a total of 113 Level I deep wells shall be newly constructed uwnder ADB-

(4)

assisted project and 10% of these deep wells shall be rehabilitated annually. The DEO-
DPHW (in San Jose Buenavista) has one unil of rotary type dnllmg rig procured in 1932,

but it is not opecrational at present.

Therefore, at least 3 sets of drilling rigs (medium size percussion type) together with 3
units of service truck for deep well co_nstruc_ti_on.shall be mobilized by private sector to
implement ADB-assisted project. Aside from this, one set of well rehabilitaiion equip-
ment and one unit of support vehicle for well rehabilitation shall be procured by the

province {details are referred to Supporiing Report).

Selection of well drilling machme

An appropriate type of weil drilling machine wnh its specnﬁcalions shall be selected after
comprehenswe study on the technical requirements, local capablhly in O&M of the ma-

chine and cost elfectiveness.

{rom the techmcal v1ewpomt geologlcal condnttons in  the provmce a]low for the use of
ellher roiary or pcrcussmn type dnllmg machine (no rock dnlllng is expected) While, in
view of economical and O&M expcnencc on the machme in the local arca, a percussnon
type is recommendable. Ahhough the rotary type machlne is quite eercuve to reduce
construction period under soft soil condition, special training on mud- mrculat:on han-
dlmg manner, etc. are required together with additional equlpment and matena!s as com-
pared wnth percusswn type. The dnllmg specd of the percusslon type is rather slow, but

has advantages in drllhng boulder and cobble fonnahons

One unit of truck mounted percussion drilling machine was considered to 'b_e procured in

the long-term development period.

Laboratory _ '
The prownc1al govemment is a remplent of the on gomg ADB assxsted pro;ect Thls -
project will provlde 3 water quality | laboratones for the mummpalmes of Bugasong, C1 u-

lasi and T. Fornier.. Aside from this, thc provmcc has a plan to eslabllsh another labo-
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%

ratory at district hosprtai in Pandan for the medium term requirement. The following are

the TEQllll‘t‘l'ﬂClltS

New Laboratory

{tem Unit Pandan
I Instrument/Equipment
Turbidity meter set i
Color meter ' set 1
pH/Residual chlorine checker set i
Incubator set 1
Refrigerator set 1
Stetilizer set 1
Portable water quahty testing :
kit set 1
Electric stove set ' 1
Range hood set : l
2. Glassware/Chemical o osel- _ 1
3. Accessory ,
Sink C set 1
Working table . sel 1
Shelf ‘ : sel 1
Office desk . - set 1
1

Chair - : set.

8.6.2 Sanitation

This sub section refers to physrcal reqmrcments by target year covermg household, school

and publle toilet faclhlres ’[able 8. 6.2 presents ‘the requlred sanitation facilitics by target

I

)

Household tmlets _ =
Future requlrements m the number of household torlets by different type for urban and
rural areas were estrmated based on the addruonal households to be served by type of fa-

cility both for urban and rural areas _by target__ ye_ar (refer to Supporting Report).

School lorlets

- The fulure requrremenls m lhe number of [orlet facrlmes were estimated based on the -

standard number of students to be served by a 5 umt standard facrhly or a toilet in every

classroom (50 50 sharmg) and the addmonal students to be served by targel (delaﬂs are

referred to Supportmg Report) sl

Total requrred facrhtres were further broken down mto urban and rural areas by applying

the percentage share of urban and rural populanon -
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8.6.3 Urban Scwerage and Solid Waste

Physical requirements for the sewerage facilities are not discussed in this sub-scction. Fur-

~ ther study shall be conducted in the future.

As reference information, the number of refuse collection trucks is estimated for the urban
arca in Phase 1. Thirteen (13} additional Uinits of truck are required to meet assumed sCIvVice

coveragc as reflected in Table 8.6.3.

Tal_)le 8.6.3 Numbcr of Refuse Collection Trucks Required in Phase 1

' S Additional Urban Estimated Daily - N‘umbe_r of
Name of Municipality Households to be Served |- Amount of Refuse Collection
' ' to beGenerated, (Kg) | Truck Required
Anini-y .. L : - 128 : - 54 S R
Barbaza : 554 212 I
Belison ‘ S o 863 . 1 ' I
Bugasong - . o } . ] )
Caluya o ’ 97| 388 ' 1
Culasi e ; o
Hamtic _ C 112 47 1
Laua-an ~ . 359 © 151 1 B
Libertad 449( 188 |
Pandan
Patnongon }
San Jose de Buenavista 2,938 1,329 1
San Remigio 228 96 1 B
[iSebaste . ’ ) 1,672 699 1
Sibalom i L
Tibiao - 786 ) 329 I
Tobias Fornier 204 86 1
Valderrania 660 276 L R
Provingcial Total ~ 9,850 4,136 13

8.7 . Identification of Priority Projects for Medium-Term Development Plan

In general, the present service coverage by municipality with reference to the target coverage
indicates the direction of development effort for implementing PW4SP with municipal

priorities.

7 Specific projects shall be selected subject to detailed studies and will not be discussed in the
. provincial master plan “In 'éddition pertinent infonnation to identify priority projects is not
- avallable both at provmcsal and mummpal level during thls PW4SP preparalton except some

future expansmn work for WDS

g4y



The general criteria for identifying priority projects as guide for simplementing the PW4SP

are summarized below.

The first level of priority should be given to projects with positive feasibility studies and
identified funding. Next level of priority should be given to projects with positive feasibility
studies, although no funding source has been identified. The third level should be for which
feasibility study has been conducted. Within each level, if funds were insufficient, a ranking
could be catried out applying some factors, such as willingness to pay, water-related diseases
status and per capita cost. Under the above-mentioned conditions, the implementors should

pre'pare a list of projects.

Due attention shall be paid on the importance of integrated development of relevant sub-
sectors to maximize the effects and benefits through simultaneous implementation of water
supply and sanitation projects. On a municipal level priority, synthetic evaluation of sector
components for concerned municipalities (which is studied in the financial arrangements,

Chapter 11) may be used for implementation arrangements.
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