


8.2

FUTURE REQUIREMENTS IN WATER SUPPLY AND SANITATION
IMPROVEMENT

Targets of Provincial Sector Plan

Table 8.2.1 Estimatlon of Rase Year Serviee Coverage of Water Supply

POPU!IHI;:I S.l;.rvell by 1997 Population Served by Flanned/On Population Served [n the Base Year (1957)
Name of Areg | Fopulati acilitles going Projects
Municipality 997 | Level | Level | Level Totay | Level | Level | Level Level | Level | Level | Fercentage
m | u ) S IRV I L TR A £ | T Coverage
Urban 5,714 3.050 2008 1,666 4,916 3,050 200] 1.666] 4,96 86
Alubijid Rural 16,592 3,5681 0344 12912 1,568|  9.344] 12912 76
Total 22,706] 3,050 3,768] 11,010] 17,828 3,65¢1  3,768| 15.010] 17,828 79
Urban 12,799 8,428 8,438 RA438] §.438 66
Balingasag Rural 33,414 £75] 18,443 19,318 875 18443 19318 55
Total 47,913 £15| 26,881 27,756 875| 26,881 27,756 58
brban 36280 1,70 210 1,236 3,166 . 1,720 210] 1,236 3,166 87
Balingoan Raural 4,286 40| 3,273 16713 - 400] 3,273 3,673 86
“Total 79141 1,720 610] 4,509 6,83¢ 1,720 610] 4,509| 6,819 86
Urban 1,531 715 454 1,169 75 454) 1,169 76
Binvangan Ruyal 3953 2,535 983 3,518 2,535 or3| 3518 39
Tolal 5,486 3,250 1,437 4,687 3,250 1,437] 4,687 85
Urban 19,61 7,100 300| 8,363 15,763 7,100 300| 8363] 15,763 30
Claveria Rural 2o 21,027 21,027 21027 _o2Le27 91
Total 42,665| 28,127 300} - 8363 36,730 28,127 300]  B,363| 36,790 86
Urban 6,207] 5,817 5817 5,817 5817 94
El Salvador Rural 27,405] 1,100  3,340) 16,662 21,102 1,100]  2340f 16662F 23,102 17
Total 336121 6,917 3,340] §6.662 26919 G917 3,340% 16,662] 26919 50
Urhan 32,098] 11,710] 2,766] 11.304] 25780 1L710) 37660 11,3G41 25,780 80
Cingoog City  [Rural STACLL  4,365] 41,1621 21 47,638 43658 41,102] 2,171 47,638 23
Total 89,490 16,075] 43,868 13475 73,418 16,0751 43,868| 13,475] 73,418 82
Urban 2,214| 2,040 . 2,040 2,040 2,040 92
Gitagum Rusal 9,238 2,530] 4,499 7.049 - 2,550) 4489 7,049 ¥
Toial 11,452] 2,040] 2,550] . 4,499 5,089 2040] - 2,550| 4,499 9,089 ¥l
Urban 6,02] 6,099 [ 6099 6,099 5[ 6,009 100
Initao Rural 17,208 1,838 10,028 11,866 1,838] 16,028} 11,866 69
Total 23,410] 60%a] 1,838] 10,033 17955 6,004 1838 10.033] 17.965 77
Urban 21.071| 4,785 2,988} 11,449 19,222 4,785] 2,988} 11,4491 15,222 91
Bagagn. Rural 14,454 7840 E44f 1254 12,238 7.840[ " 1,1a4] 3,254] 12,238 85
Total 35,5251 12,625] 4,132] (4,703 31,460 12,6251 4,132] 14,703 31,460 8%
Urban L,968F 1,280 678 4 1,962 1,280 678 4] 1,962 LOO
i Rural 2,151 34561 4,149 . 7,603 3456 4,159 7,605 83
Total 1L119) 1,280 4,134 4,153 9,567 1,2801  4,134] 4,153| 9,567 6
Urban .3.459] 1,520 . 935! 2,455 1,520, 9351 2455 7i
Lagonglong §Rural 32,942 LB0O| 1,800 - 5,678 9,278 L8000 LBOOF 5,678 9,278 T2
- Tolal 164011 3,320] 1,800] 6,613 11,733 3,320] 1,800 6.613) §1,733 iz
Utban 2,497 2,497 2,497 2,497 2,497 100
Laguindingan [Rurat 14432] 4086 4.122[ " 5835] 14,043 4,086 4132] 5835 14,043 97
Tolal 16,929 6,583f 4,122] 53835 16,540 6,583 4,122] 5,835 16,540 98
Urban 3,554] 1,780 690 539 3,009 1,780 650 539 3,089 &5
Libertad Hurat 6,021 828} - 1,582 2410 ) 828 1,582] 2410 40
Total .9.575 1,780 1,518} 2,121 5419 1.780] 1.,518] 2,12F] 5419 57
Urban 6,356] 6,172 100 5272 6,172 100 5,272 99
Lugait Rural 7083 736] 4,685 612 6,053 756 4685 6l2] 6,053 85
Total 13,439] 6,928 4,785 612 12,325 6,928l 4785 612 12,325 92
Urban 1,546 1,353 41 1,394 1,353 4t 1,394 o0
Magsaysay Rural 22,843 - 10,361 19,361 10,361 19,361 45
Total 24,389 1,353| 10452 11,755 1,353 10,402[ 11,755 48
Urban 6,601 3,660 1,845 3,505 3,650/ 1,845] 5,505 83
Manticao Rural 16,497 120] 10,680 19,800 120] 10,680 10,300 65
Total 23,698 3,660 ¥20| 12,525 16,305 3,660 120] 12,523 15,305 1
Urban 5,820] 5,650 5,650 5,659, . 5,650 97
Medina Rural 18,113 460{ 7407f 6,002 13,869 4501  7407]  6,002] 13,869 T
Total 23,933 6,110 7.407] 6,002 19,519 6,119] 7,407] 6,002 19,519 82
Urban 3,i40] 1,760 762 2,522 1,760 62| 2,522 80
MNaawan Rural 1,946 1081 6,572 7,280 X 708 6,572 7,280 61
Total §5,085) 1,760 708 7,334 9,802 1,760 T08)  7,334] 9,302 43
Urban 7,205 510 450 1,950 - 2910 5i0 450 1,950] 2,910 40
Cpol Rural | © 18,280 8,504 8,504 8,504F 8,504 47
Tolal | - 25485 510 450} 10,454 EL,414 510 450] 10454f 11,444 43
Usban 5,861 6,747 86 6,833 6,747 36] 6,833 100
Salay Rura! | * 12,381 2,077 6,746 8,823 2,077 6,746] 8,821 71
Total | 19,242 8,824] 6,833] 15656 83874| 6,832] 15656 81
Urban 3,700 970| 2,730 3,700 9161 2,730 3,700 100
Sugbongeogon [Rural - 3,586 522] 2,086 952 3,560 522 2,686 952| 3,560 99
[Towl 7,385 1492 4816 9s2| Ta60] 1492 4816]  952] 3,260] 100
Urban 44,079 39,230| 4,84% 44,079 39,230| 4,849 44,079 100
Tagolean Ruzal s 1. : i .
- Total 44,0791 39,23G] 4,849 44,079 35,220 4,849 44,079 100
. Urban 4,505 32501 "4 3,681 N 3,250 431} 3,681 12
Tatisayan Rural 16,426 2,230 .76 10,406/ 2230] B 176] 10406 - 63
[Totl |~ 20,931 5,480) - B607| 14,087 54%0] B,607| 14,087 &7
Urban 10,281] 7,134 A5z 8,606 T.154 1,452 8,606 24
- [¥illanueva Rural 12,953].. 39931 - 100] = 3,157 7,250 3,993 100] 3,157] 17,250 56
. | Total 23,234 11,047] - 100] 4,609] 15,856 - 14,147 109 4,»9? 15,856 68
l’rnvlncix-l Urban |  222.622j114,499] 28.026{ 50,960] 193,485 114,499] 28,026].50,960| 193,485 37
ot [Rusal | 390,789] 43,949] 85,9711147,663] 280,583 15,0491 £6,971|147,663| 280,583 T2
- {Towl | 614,4T11760,448[ 11,6971 108,623] 474,068 T60,4481 114,997 198,623[ 474,068 77




Tuble 8,2.2 Population Coverage in Phase 1 Pru\‘idcd-by Served Population ir the Base Year (Water Supply)

Population Served by 1997

-2

Nameof | Facilities 1997 200
Muuicipality Levet | fevel | Level Total Coverage Total Coverage
1 i £ | T | pgnaiation | %) | Population | o4)
Urban | 3,050 200] 1,666] 4915 5,704 26 6,463 7
Alubijid Rurat 3,568 9,334] 12912 16,992 76 19,222 67
Total | 3,050]  3,768] 10| 17,828 22,706 79 23,685 69
Utban . ’ 8438 8438 12,799 &6 14,394 59
Ratingasay Rural 875] 18,443} 193038 35,114 55 30,488 49
"~ Total 875| 26,881] 27,256 47,513 53 . 53,382 52
Urban 1,7200 210 1,236] - 3,166 3,628 87 - 4,167 76
Balingoan Rural ) 400 3,273 360 . 4,236 36 4,923 75
Total 1,720 610  4,509] 6,830 7,914 86 9,090 15
Urban 1 s 454 1,160 1,333 76 1,626 72
Rinuangan [Rural 2,53% 083 3,518 3,953 89 4,199 34
Totz 3,250F 1,43 . 4687 5,486 35 5,816 81
. Urban | 71000 300} 8363} 15,763 19,674 30 25,625 62
Claveria Rural | 21,027 : | 21,027 22,991 91 20,647 0
Total | 28,127 300] 8,363 36,790 42,665 26 55,572 [
Urban | 5,817 | 5817 " 6,207 94 7,513 77
Gl Salvador  [Rural L1oo] 3,340 16,662] 21,102 27,405 77 33,i73 64
Total |- 6917  3340] 16,662] 26,919 33,612 80 40,686 66
Urban | 18710]  2,766] T11,304] 25,780 32,098 80 34,18% 75
Gingoog City  {Rural 4,365] 41,102] 2,378 47,638 57,401 83 . 61,439 . 78
- ({Totak | 16,095} 43868 13,475] 73418 89,499 32 95,328 77
Utban | 2,040 I 2,040 2,214 92 2,280 80
Gitagum Rurai. . 2,350F 4,499} 7,049 9,238 76 D510 - M4
Total 2,0400  3.550] 44991 9089 1,452 7% L7 11
Usban |- 6,094 s 6009 6,012] 100 6,145 99 -
Ptnitao Rural - 1,838]  10,028] T1LRGE 17,2908] 6% 17,389 68.
C[Total 6,094 1,838 10,033] 17,965 234l0] 77 23,534 - %
Urban | 4,7851  2,088] - 11,449] 19222 20071 e 24,818 77
Jasaan Rural 7,840 E144]  3,254) 12,238 14,454 - 85 17,024 72
Tote) | 12,6251 4,132} 14,703 31,460; 35,5251 - 80 41,842 75
Urban 1,280 M 4] 1,962 1,968 100 2,392 82
Kinoguitan Rural 3,456] 4,149] 7,605 2151 w3 11,122 [
) ~ [Total 1,280] 4,134  4,153] 9,567 11,118 86 13514) T
. Urban | - 1,520 935 2,458 3458 71 4,280] - 57
" ILagenglong Rural 1,800 1,800 5.678| 9,278 12,942 72 56,015 58
Tatal |, 33201 P800 6613 11,733 16,401 72 20,295 58
Urban | . 2497 2,497 2,497] 100 2,617 .93
Laguindingan [Rural § - 4,086] 4220 58350 14083 14,432 - 97 15473 91
N Total {  6,583[. 4,122] $5835] 16,540 16929] 98 18,150  9f .
I Urhan 1,780] " &ed| T 39l 3009 3,554 85 - 3,917 77
fLibertad Rural | . - s28] 15821 2410[ 6,021] . - 40 6,638 36
: Total |- 1,780]  1,518]  2,121] 5,419 9,575[ . 57 10,555 51
Urban 6,172 100 6272 6,356] 99 . 6,977 90
Tlugait Rural 756] 4,685 612 : 6,053 1,083 85 1,776 78 .
Tolal | 6,028 4,783  612] 12,325 13,439) - 92 13,753 84 .-
Urban | - 1,353 41] 1,394 1,546] 50 1,672 83 -
Magsaysay Rural : b 10,3610 10,361 22,843 45 24,708 42 .
: Total 1,353 10,402] 11,755 24,3897 48 26,380] . 45
Urban | 3,660] - "1,345] . 5,505 6601 . 83 6,093 7o
Manticas Ruisal . £20]° 10,680] 10,800 16,497 65 17,478 62
Total 3,660 120] 12,525) 16,305 23,098] 71 24,474 47
Urban | 5,650 3,650 5,820 97 - 6,270 90
IMedina Rural 460| * 7,407]  6,002] 13,369 18,113] . 77 19,511 71
Tetal 6,110] - 7407 6,002] 18,519 23,9331 - 82 25,781 76
“{Urban | - 1,760 : 62| 2,522 3,140 50 34671 73
Naawan Rural | 708] . 6,572[ 7,230 11,946 61 13,192 55
r |Total 1,760 708f 7,334 9802 15,086f . .65 :- 116659 - 59
Urban 510] © 450] - 1950] 2,910 7,205 40 TR0 34
Opol Rusai B 8,504| . 8,504 18,280 47 21823 39 ]
Total 510 450 10,454] 11,414 25,435 45 . . 30,563 .37 -
Uiban | © - 1 T§147 360 6,833 6,861 100 7483 0 es
Salay Ruial 20770 " 6,746] 8,823 12,281) - 71 12970 68
Total - 8,324] - 6.832 15,656] 19,242 81 . 20,157% 78
R Urban o10| 2,730 3,700 3,700 1100 - 4239 87
§Sugbongeogen |Rural 522 2,086 952| 3,560} - 3,589 99 < 4,113 87
Total | . 1,492]  4,816]  9s52[ 7,260 7,2890 100 | - 78,352] 87
Urban | 35,230] 4,849 " 44,078 44,078]: . 100" 54,861 80 .
Tagotoan Rural - By N oo feT
: JTotal [ 39,230f 4849 - 44,079 44,0791 100 54,8611 80 -
Utban | - - 3,250 . 431] 3,681 45058 .82 = (5,349 69
Taliszyan Rural 2,230 8,176 10,406 16,426} .. 63 . 19,506] .53 -
Tofal ~ .1 's5430] - 8,607 14,087] . o[ 67 24,855 57
. Urban 1 7,154 . 1,452] - 8,606 10,281 84 S 8327 68
Villanueva Rural 1 . 3,993 100] ..-3,157]  7,250]. 12,953 56 Cie,726] 0 43
Total | 11,147 100] - 4,600} 15,856] .- :23234] 63 . 230003} 78R
“Provincial |orban | 114,499} 28,026} 50,960f 193485] - "222,622[" 87 259,418 5
Total Rural | 45.949] 86571] 147,663] 280,583 391,789 72.. 443,157] ‘&3
2 |Total | i60.448] 114,997] 198 6211 474,068 614,411 97 - 02,575 67 .
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Tabte 8.2.5 Number of Publle Uthitles with Sanitary Tailets in the Base Year (1997)

Part | of 2
) No. of BU with Nn: nf PU with l-\‘o. of PU with Na.-of PU Wil No. of .}’U_wlth
Name of Type No. of PU with Sanitary Tollets Toileisin | SanHary Toilets Toilets In Base Sanitary Tollets Coverage (%)
Munictpality ! Toilets in 1997 : - Planned/On- | In Planned/On- in Base year
in 1997 . Year 1957 -
. going Project going Projects g 1997
Public Market 1 ] | | 100
Alubijid Busfleepney Tenninal )
Parks/Playground 1 -1 L t 160
Total 2 2 2 2 (143
Public Market 2 2 2 2 100
Bali Bus/lecpney Terninal
Parks/Playground
Total : 2 2 2 2 100
Public Markel 2 2 ‘2 2 100
Balingosn But/)eepney Terminal
R Parks/Playground
Tenal z 2 2 2 100
Public Market 2 1 2 2 100
Binuanzan - Bus/feepney Tenninal . : .
Parke/Playground 2 2 2 2 -100
Total 4 1 4 4 LoD
Public Market 2 2 2 2 LOQ
Claveria Busflccpncy Temminal 1 1 . __i 1 500
) ParksiPlaygsoind L b L 1 1 100
Total 4 4 4 4 100
“yPublic Market ] -2 z 2 100
1 Salvader Bus/feepuey Tecrninal }
Parks/Playgroimd
Total 2 Y 2 2. a0
Pablic Market 2 2 2, 2 190
Giingoo City Bus/Jecpney Tenninal 2. 2 2 2 100
Parks/Playground 2 -2 2 2 1%
Totat [ 6 3 & 100
Fublic Market 2 2 2 i 2 109
Gilsgum Bus/Jeepney Terminal
Tarks/Playground - L
Total 2 2 2 1 100
Public Market 4 4 + 4 100
reitao Bus/detpney Teminal S -
Parks/Playground .
Torah 4 4 4 4 100
Public Market 3 3 3 3 100
Jasaan Bus/eepney Tertiinal 1 I 1 1 100
Pazks/Playgiound - .
Tolal 4 4 4 4 100
Public Market | | 1 1 L0
Kinog ustdecpney Teminal
Parks/Playground
Total t | | I 100
Public Market
Lagonglong Bus/feepmey Terminal
 Farks/Playeroyund
Total
Public Market 1 1 1 1 160
Laguindingar BuyJ:cpn:?‘ Terminal )
. |Parks/Playground :
Total ) 1 ! 1 ] 100




Table 8.2.5 Number of Publle Utilitics wllﬁ Sanitary Toilets in the Base Year (1997)

Part 2 of 2
. . No. of PU whih Nu. of 1T with ﬂo. of PU with No. of PU with N_o. of PU with
Name of Tyne Ne. of PU with Sanitary Toilegs|~ ToUets in Sanitary Tollets Tollets I Bas Sanitary Toilets Coverage (%)
Municipality L Toilets in 1997 " i997 Planned/On- | It Planned/On- Your :997 ¢ in Base yrar - sel
B goine Project | ooine Projeqis 1907
Public Market 2 2 2 2 0%
Libenad Bus/fecpney Terminal
Parks/Playground
Total ) 2 2 2 2 100
Public Markel | I - 1 ] 106
 ugah Busfleepney Terminal
" |Parks/Play ground
Taolal 1 1 L 1 100
Public Market 2 2 2 2 100
Magsaysay Bus{]ce.pn:y Teominal
Parks/Playground 1 1 H 1 1]
Total 3 3 3 3 170
Public Market 3 3 3 3 100
Manticao Busteepney Temiinal ) )
Parks/Playground
‘| Toral 3 ] 3} 3 500
Public Markel 1 13 | I 106
Medina Eusf{:epney Tenninal
Parks/Playground
Tolal 1 1 1 1 190
" {Public Market 1 1 - 1 1 100
Mazwan Busfl:.epney Temninat
* | Parks/Playground X
Toal ~ ! 1 1 ) 160
Public Marke 1 1 b ] 100
opo! Bus/Jeepney T:n_mna1
[Parks/Playground -
iTelad . L ] 1 1 100
. {Public Market 1 1 1 1. 100
alay - |Bus?ecpney Terminal
Parks/Playground
Total . - ! L 1 1 100
Public Markel 1 3 1 1 100
P - |Bus?Jecpuey Terminal )
ehongeogon
Parks/Playground
Tola) . - - 1 -1 I 1 106
" | Public Market 1 1 i ! 100
Tagsloan " {Busifcepney Teninat
Parks/Pliyground - 1 i | 100
Total Fl 2 2 2 100
Public Market 1 t 1 t 100
Tatisayan ) B!.lelcqmcy Terminal
- |Parks/Flayground
A Folal” L 1 1 1 100
Public Market n L 1 1 100
Villanueva B!n.'Jer.-pn:nynniqal
Picks/Playground
Toad | 1 | ] t 100
Public Market . 40 40 40 A0 100
Proviceial Tatal B\L?f]:rpncy Tcn'ninai. 4 4 4 : 4 100
Parks/Playground 3 ] g 2 100
Tolal 32 .52 52 52 LoD
T
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8.3
8.3.1

Projection of Frame Values

Review of Past Population Development and Population Projection

Since NSO has not yet prepared/issued future popuiation of the provinces, the provincial

population for the years 1997 (planning base yéar), 2003 (mcd.ium~tcrm target year) and 2010

(long-term target year) were projected.  Available information for the study at present is as

follows:

»

R0

NSO population census }'esults in 1980, 1990 and 1995
1995 Census-based National and Regional Populatioh Projection prepared by the NSO

Provincial Physical Framework Pian}’Comprehensivc Provincial Land Use P]ah {1993-

2002)

1995 Census-Based National and Reglonal Populat:on Pleectaons NSO
The NSO conducted the national population projections for the pcrlod 1995-2040 and the

regional projections for the period 1995-2020. The assumptlon_s take into account future

~ trends n the demographic processes of fertility, mortality and migration required by the

cohort-component method for projecting population. The 1995 Populéﬁdn Census ‘was

used as the basis for the projection.

In the regional population pr'ojectio'n Regibn X and X'.I the subject regioné for the 2™

batch arcas of this study are cla531ﬁed as medlum—‘:lzcd rcglons (at least 5 nnlhon but less

than 10 million by year 2000) The followmg are the result of prOJectlon for the two

reglons in 2000 2005 and 2010,

Table 8.3.1 Regional Popuiatioh Projection

Year

1980,

- 1990

1995

2000.

2005

2010

Region X

Population

2,758,985

3,509,753 .

.3,938,252

4,441,739

4,955,545

5465272

Growth

244 %

C233%

244 % -

221:%

198 %

Region X
(Revised)

Population

1.765.120

2,197,554

2,472,047

2,737,148 -

NA

NA

Growth - -

222 %

T239%

2.05%

NA

‘NA -

Region IX

Population

3,346,303

4,458,829

© 5,052,730

15,749,821

6,456,464

'7 146,889

Growth

2.91%

2.53%

2.62 %

: 2%51%

205 %

Notes: Region X {Revised) excludes CARAGA Region. -

NA: Not Available -

Growth rates of Region X and Region X (Revised) from 1990 to. 2000 aré pro_]cctcd at 2 38% and 2. 22%,

. respectively.

The growth rates from 1980 1995 between chlon X (previous comp051t10n of the
provinces used: by the NSO) and recently arranged Reglon X (excludmg the provinces in
the CARAGA’ Regmn) are almost the satne. The ‘growth rate (2.22%) of the revised
Region X adopted from 1990 to 2000_15 the same as that cx'péri.eﬁcéd- from:198b to 1990



)

(10 years). However, the growth rates between 1990 and 1995, and 1995 and 2000

become 2.39% and 2.05% respectively, as a result of 1995 census.

Provincial Physical Framework Plan/comprehensive Provincial Land Use Plan: Misamis
Oriental: P]anning period 1993-2002 _

The provincia! total population and the component municipalities for the year 2002 was
projected with 1990 as the base year in the Comprehensive Provincial Land Use Plan
(heleafter referred to as “Land Use Plan”). The modified pr ovincial growth rates, which
refer to the experience between 1980 and 1990 is adopted for the projection. Ihl@'. is
appiying the linear formula of P,=P, x (l+nr). The provincial growth rate (excluding

Cagayan de Oro City) used in the Land Use Plan is 136%.

Whlle the gtowth rate between 1980 and 1990 using the formula P,=P, x (l+r)" is
computed at 1. 28% On the other hand, the recorded/ projected growth rate of Region X
(excludmg CARAGA Reglon) from 1980 to 1990 and from 1990 to 2000 is 2.22 %

Table 8.3.2 shows the past popu]ation dcvelopments in census yems (1980 1995) and
prolec’uons for the years 1995 and 2002 with 1990 as base year using the assumed growth

" .rates (lmear formuld) for the period 1990 to 2002.

Combaring the census and thc.proj.eéted_populat_ion in 1995, the prc;vincial population
based on the census is 12% higher than the prbjected one. The growth rate from 1990 to
1995_\#33 increased from thf_l pre\fious 1_.36°Z) to 2.36% (applying line.ar formula). Thus,
it is reéorhmended to u.se.the réCent]y_ IGXper.ienCed- growth rtates for the medium-term
pr.ojectior.l (either using linear or simplé cor_npounded. fbrmula). Regarding the municiﬁai
population in 1995, all of the municipalities/city increased their averagé growth rates

from 1990. The differences 'betwegn actual and projected populati'on ranged from 1 to

* 25%. In this connection, the municipal growth rates experienced between 1990 and 1995

®)

may be applied for the medium-term plari to reflect the current trend.

Population Projection of the Province

The growth rates in the Land Use Plan are calculated. usmg the hnear formula of P.=P, x
{1+nr), however, in thls study, a mmple compounded formula of P,=P, x {1+1)" is applied,
which was used i in the land use plan of other provinces.

(‘ H

Where; P,: Population in “n”th year P, Populatlon in base year

“ ”th year frorn base year Growth rate.
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Table 8.3.2 Census Population and Projected Population

et

Municipality Census Pepulation and Growth Rate Projected Population/Adopted

1980 1990 G.R, (%) 1995 G.R. (%) 1995 . 2002 G.R. (%)

Alubijid [ 15443 10,531 265 21,765 2291 19,532 29,050 | 4.06
Balingasag 38,364 41,506 | . 0.82 46,018 2.17 41,507 48,955 1.50
Balingoan 6,596 6,689 0.14 7,548 2.57 6,690 7,103 | 052
Binaungan 4,457 5,000 142 5374 112 5,001 1 6,332 2.03
Claveria 29',088 31,130 0.70 39,020 5.07 3L 35,682 1.22
El Salvaidor 20,446 26,721 - 3.07 - 31,500 3.58 26,722 41,200 4.52
Gingoog City 79937 | 82,582 0.33 87,530 120 [ 82,583 88,790 0.63
Gitagum 9,639 10,994 - 141 11,327 0611 - 19,995 13,891 2.20
Initao 21,842 23,113 .- 0581 0 23340 -0.20 -23,114 | - 26,010 1.04
Jasaan 23,366 29,146 2471 33,598 - 3.05 . 29,147 42,803 3.90
Kinoguitan 7203 8,795 221 10,406 3.66 8,796 | . 12,520 153
Lagonlong 13,576 12,705 . <064 | 15258 4021 12,706 12,705 0.00
Laguindingan . 12,059 15,503 2.86 16,521 1.31 15,504 23,366 4.23
Libertad i 1,770 8,487 0.92 9,258 1.82 8,488 10,142 163
Lugait - 10,785 18973 | - 1.10- 13,012 .74 11,974 14,456 1.73
Magsaysay - 22,83C 22,099 -0.32 23,730 1.48 22,1000 0 22,099 0.00
Manticdo 17,294 21,443 240 22,630 1.1 21,444 30,962 3.70
Medina 19888 21,796 0.96 23319 | - 140 C21,797 | 25,934 1.58
“Naawan - 12,215 13,345 0.93 14,578 185 13,346 15,828 1.55
Opol 16,149 20,473 . 2.68 23,958 3.40 - 20,474 - 30,405 4.04
Salay o o 17,945 - 18,101 0.09 18,923 - 0.91 18,102 18,515 S 019
Sugbongcogon 6,243, 6,075 -0.FL i 6,957 253 | 6,176 . 6,175 0.00
Tagoloan - 220237 . 33919 5.40 40929 |~ 413 33,920 62,061 6.91
Talisayan 15667 | . 17,015| "~ (.86 ©19,742 320 17,016 ©19,912 1.42
Villa Nueva . TLBOS | 1,122 4.39 21,310 4.89 17,123 - 29,124 5.84
462720 525,453 1.36 587,551 2.36 - 525454 674,026 2.36

Note: Growth rates are those in application of a linear formula,

The population of Lagonlong, -Magsaysay and Sugbongcdgon for thé year 2002 is ai ranged to kéep that in 1990
(Census results show the decrease of the population during the period.). : :

The following conditions are considered/as’éumed in the population projection,

Provincial Population

1) The regional population (Region X including CARAGA Region at present) pr’ojected
by the NSO for the year 2010 is referred to, as the fixed frame value of the Region.
The following are the population ratios_.'of the province .f_o the Region from 1980 to
1995 and for the year 2003 (p'roirincial population is' prqjecfed, with 1995 as base
year, using a simple compounded grova_ith' rate from’ 1990 to 1995). The' provincial

population in 2002 was projected in the Land Use Plan.

Year 1980 1990 1995 2002 2003
Province 462,720 525453 587,551 674,026 702,574
Region 2,758,985 3,509,753 3,938,252 4,647,150 4,749,853
P/R 168%  150% 14.9%  145%  14.8%
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The provincial ratio to the Region is stable with a range of 15% to 17%. The

" population share of the province to the regional total in the long-term period is
assumed to be 15%. Thercfore, the population in 2010 is set up at 819,791 (15% of
the regional population of 5,465,272). '

Based on the above study, the growth rate ekperienccd during the period 1990 to
1995 (2.26%). is basically applied for the medinm—term projection (1995~2003) with
1995 as base year. For the fong-term projection (2004 to 2010), the provincial
éwera’ge growth rate of 2.23 % was estimated applying the aforementioned manner of
projection.  This flgure is slightly higher than the regional average growth rate

(l 98%). The plojeeted populanon for the years 1997, 2003 and 2010 is <;umrnarued

as follows
Year Population Growth rate
1995 587,551 - Census result |
1997 614408 2.26 % (1990-1995 Census)
2003 702,574 12.26 % (1990-1995 Census)

2010 819,791 2.23 % (estimated from projected population in 2010)

Mumcmal DODUlallOH

l) The total populatlon of the province by larget year is fixed.

2) The growth rates of the respective mummpahtaes for the years 1997 and 2003 are
~ determined referring to the development trend between 1990 and 1995 {(a simple
compounded formula). The municipal population for the respéctive target years was
finally adjusted according to the initially calculated ‘pOpuldllOI‘l sizes to meet the fixed
pro_vmclal populanon. Aceordmgly, the growth rates of the municipalities were
modified.  Table 83.3 presents the calculation results under the above

conditions/assumptions,

._For the year 2010 in the long-term, it is assumed that the trend of population growth
of the respective mumc1pa11t1es between 1990 and 2002, which is considered in the
Land Use Plan will be realized in lme ‘with the land use plan of the province. Thus,

- the: growth rates ot the mumelpal populataon between 1990 and 2002 (projected
figure in the Land Use Plan) are, calculated usmg a s1mple compounded formula in

order to apply for the pro_]ectlon in 2010 from the year 2003.
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Table 8.3.3 Municipal Population Projection for Year 1997 and 2003

Municipality Annual Growth Rate (%) Population (person)/Growth Rate

‘B0-90 | L.and | “90-<95 1995 1997 Estimated | 2003 Estimated
Alubijid 2,38 3.36 2.19 21,765 22,706 2.14| 25,685 2.09
Balingasag 0.79 1.39 2.09 46,018 47,913 2.04 53,882 1.99
Balingoan 0.14 0.50 2.45 7,548 7,914 2,40 9,090 2.35
Binaungan 1.34 1.84 1.09 5,374 5,486 1.041 - 5,816 - .0.99
Claveria 0.68 1.14 4.62 39,020 42,665 4,57 55,572 4,52 |
T Salvador 2.71 3.68 3.35 31,500 33,612 3.30 | 40,686 3.25
Gingoog City .0.33 0.61 1.17 87,530 89,499 1.12 95,328 | 1.07
Gitagum - 1.32 1.97 0.6 11,327 - 11,452 0.55 11,791 0.50
Initao 0.57 0.99 0.2 23,340 . 23410 0.15 23,534 0.10
Jasaan 2.23 3.25 2.88 33,598 35,525 2.83 41,842 2.78
| Kinoguitan 2,02 299 342 10,406 11,119 1.37 13,514 3.32
Lagonlong -0.66 2.02 3.73 15,258 16,401 3.68 20,295 3.63
Laguindingan 2.54 3.48 1.28 16,521 16,929 - 1.23 18,150 1.18
Libertad . 0.89 1,50 1.75 9,258 9,575 1.70 10,555 1.65
Lugait 1.05 1.58 1.681 13,012 13,439 1.63 | 14,753 1.58
Magsaysay -0.32 2.02 1.43 23,730 24,389 1.38| 26,380 1.33
Manticao 2.17 3.11 1.08 22,630 23,098 1.03 24.471 0.98
Medina - 0.92 1.46 136 23,319 23,933 - 1.31 25,781 1.26
Naawan 0.89 1.43 1.781 14,578 | - 15,086 1.73 16,659 1.68
Opol - 2.40 3.35 3.19 23,958 25,485 3.14;. 30,563 - 3.09
Salay 0.09 0.19 0.89 18,023 19,242 0841 20,157 0.79
Sugbongcogon -0.11 2.02 241 6,957 7,289 2.36 8,352 2.31
Tagoloan 441 5.16 3.83 40,929 44,079 3.78 54,861 3.73
Talisayan (.83 1.32 3.02 19,742 20,931 2.97 24,855 2.92
Villa Nueva 3.71 4.53 447 21,310 23234 | . 442 30,003 4.37
Province 1281 202 2.26 | 587551 | 614408 2261 702,574 2.26

Note: 1995 population is census results.

In the Land Use Plan, the population of 3 municipalities for 'the year 2002

(Lagonlong, Magsaysé\y and S'ugb(.)ng'o'cogo'n) is 'ai*fahgéd to use the same figures in

1994, since the ].Jopula.tion of these municipalitics was reduced ‘from 1980 to 1990.

- However, referring to the 1995 census result, the 'grd\i'th"'i‘atc_s of the relevant

municipalities from 1990 to 1995 had iricreased with range of 1.4-3.7% (using the
compounded formula). Under the population dc’velbpmcnl of these municipalities in -
the recent census, the provincial average gfbﬁth"fa'te"(2'23% by using the
compounded - formula) from 2003 to 2010 is commonly employed to these

mumclpahtles

According to the above mentioned manner the mmal estlmated municipal population

15 adjusted in “proportion to the popula’uon size of each mumcnpahty to meet the total

fixed provmmal population for the year 2010 (819 791 persons). Tdble 8.3.4 shows_
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the study process results and the projected population by municipality for the year

2010 and adjusted growth rales,

Table 8.3.4 Municipal Population Projection for the Year 2010

_ _ Pop. Projection Using Caleulated G.R based on Pop. Projection/
| Municipality | Projected Year 2002 Pop. in Land Use Plan Growth Rate
‘ ' 2043 Pop. DGR (V) 2010 Pop. D Adjusted | Y G.R. (%)
1 Alubijid 25,685 3.36 32,629 32,165 3.27
.| Balingasag 53,882 . 1.39 59,787 58,938 1,29
| Balingoan 9,090 0.50 9,487 9,352 0.41
Binaungan - 5,816 1.84 6,657 6,562 1.74
Claveria 55,572 1.14 60,643 59,781 1.05
El Salvador 40,686 3.68 52,787 52,036 3.58
Gingoog City - 95328 - 0.61 100,215 . 98,791 0.51
Gitagum . 11,791 1.97 13,619 13,426 1.87
Initao 23,534 - 0.99 25,407 25,046 0.89
Jasaan 41,842 - 3.25 52,761 - 52,011 3.16
Kinoguitan _ 13,514 299 - 16,733 16,496 2.89
Lagonlong - 20,295 2.23 23,866 23,527 2.13
Laguindingan 18,150 3.48 - 23,236 22,905 3.38
Libertad - - 10,555 1.50 - 11,801 . 11,633 1.40
Lugait 14,753 : 1,58 16,595 - 16,359 1.49 .
Magsaysay 26,380 . 2.23 31,023 30,582 2.13
Manticao 24,471 3.1 30,554 | 30,120 3.01
| Medina 25,781 . 146 . | -~ 28753 28,344 | 136
| Nadwan 3 16,659 1.43 18,545 18,281 1.34
Opol = - ' 30,563 - 3350 ] 38,792 .y 38,241 3.25
4 Salay . 20,157 0.19 20,583 20,290 0.09
I Sugbongcogon | - 8,352 2.23 9822 9,683 2.13
Tagoloan . 54,861 5.16 T 78,644 77,526 5.06
Talisayan - 24,855 S 1,32 27,453 27,063 1.22
Villa Nueva 30,003 4.53 - 41,218 -~ 40,632 4.43
Province | 702,574 2.23 831,612 819,791 2.23

- Notes: G.R.: Annual Growth Rate
D Provincial average growth rate is applied for Lagonlong Magsaysay and Sugbongcogon.

_.2) Municipal population (provincial: total of 831,612) is proportionally adjusted to meet the fixed
provincial total of 819,791, )

- 3) Estimated glowth rates usmg prmected populatlon for the year 2010.

| Pogulation: by urban and rural area |

‘In the tand Usé Plan, fhe'oroan/rural population by municipality for the .year 2002 is
prOJected with 1990 as base year. - The annual growth rate of the urban population for the
year 2002 by municipality (linear formula) is estlmatcd referring to the experience from
1980 to 1990 and the future land use plan. Applying the simple compounded formula
(ﬁsing. the pfojected population in the Land Use Plan), the provincial average growth rate

of urban arca is estimated at 6.14 %.
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The rural population by municipality is estimated as the balance between the total
population and the urban population. The provincial average growth rate of the rural area
{compounded formu}a) 19 estimated at -4.82 %. These growth rates may not be impoitant
because of the unclear ciassiﬁcation of bara.ngays in the respective census years, but
rather, these will just serve as reference figures for the study. Nevertheless, the urban and
rural population by municipality was studied considéring the 1995 census :;esu]ts and the

estimated figures in the Land Use Plan.

1) Past pdpula_tion' development _ _ _ _ _ ,

Table 8.3.5 shows the urban and rural population with growth .ratcs in 'ce'nsqs yearé
(_1980-1995) by municipality. With '1'egarcl.t0 the ﬁrb.an pépulation of the province to
the total population, the prbvindial averages ini 1980, 1990 and 1995 were 21 %, 49 %
and 30 %, respectively. Thesc ﬂuctﬁated percentages are caused by the classification
of baran‘g'ziys by census year in terms of urban and _i‘Liral barangays. Likéwise, the
historical shates of the rural population changed without an order from 79% to 51%
(1980-1990) and 64% in 1995, | |

2) Pl’OjCCthn of urban and rural populatlon for the years of 1697, 2003 and 2010
The urban populatlon by mumclpahty for the target years was ﬁrst pr()Jected and the
rural populanon was then caleulated to meet the aforemenhoned total populatlou by

smoothmg the urban population.

In the ‘préjectibn of municipal ﬁrban' population, the éenéﬁs resulls in- 1.995 .(}:)r'ox-rincial _
ave'ra.ge of 36%) arc applicd in terms of the share of ﬁrban'pOpﬁlatioﬁ _fo' the total
~ population for both short/médium—te'rm and long-térm pu'rpos'es ~ Under this
assumption, the provmmal average share of the urban populatlon for the target years
was arrived at 36 - 38%. Table 8.3.6 presents the pro;ected urban and rural

population for the years of 1997, 2003 and 2010.



Table 8.3.5 Past Population Development by Urban and Rural Area

: 1980 1996 1995
© Municipality . Urban/ | Share y Urban/ | Gt | Share . Urban/ G.R. Share
' fotal | “Rupat | ey | T | Rurat [ o) 1) | | rurem | @6) | (%)
Alubijid 15,443 2347 | 1521 19,531 6986 | 11521 358 | 21,765 5477 475 | 252
Ralingasag 38,364 6041 | 157 | 41,8061 17773 | 1139 428 [ 46,018 | 12293 Ta1 [ 267
Balingoan 6,596 | 2433 | 368 | 6,689 4975 | 742 | 744 7,548 3460 01| 458
Binaungan 4,457 00| 5000 | 227 | WA 439 | 5374 sz e | 279
Claveria 29,088 4573 | 1570 31,130 16524 | 1371 s34 | 39,020 [ 17993 172 | 46.1
[ El Satvador 20446 | 2643 | 178 | 26,721 ) 9610 | 1019 | 360 [ 31,560 | 5817 | - -955| 185
Gingoog City - | 79937 | 20028 | 252 | 82,582 | - 45496 | 850 | 5511 87,530 | 31302 705 | 359
_Gitagum 9,639 | - C0.07) 10,094 4208 | N.A 383 | 11,327 2190 | -1224| 193
Initao 21,842 4787 | 2197 23013 | 013040} 1054} 564 | 23,340 6094 | 141 | 261
| Tasaan 23,366 5623 | 240 | 20,146 | 14085 | 9.62 ] 483 | 33,598 | 19928 7091 503
Kinoguitan 7,203 1679 | 233 | 8795 4844 | 1118 | 551 | 10406 842 | -17.58 § 177
5 [ Lagonlong 713,576 | 21671 160 12,705 4608 | 7.84 | 363 | 15258 32138 6931 211
< | Laguindingan 12,050 | 1572 | 30| 15503 4387 | 10.81 283 | 16,521 4371 -11.09 | 148
_§ Libertad 7,770 2925 | 3716 8,487 31720 | 248 4319 9,258 3436 | -1.62 37.1
5 | Lugait 10,785 4779 | 443 | 11,973 8612 | 607 [ 7191 13012 6154 6.50 | 473
Magsaysay 22,830 1522 6.7-F 22,009 4067 | 1033 184§ 23,730 | 1504 | -18.04 6.3
Manticao 17,294 3959 | 2291 21443 | 16176 | 15.11 754 | 22,630 6467 | -1675 | 286
Medina 19,388 4506 | 2307 21796 | 10523 | 864 | 483 23319 ser1 | 13| 243
Naawan 12,215 1905} 156 | 13,345 | 1079 | 1925 830 14,578 3034 | 2282 203
Opal 16,149 | 1818 | 113} 20,473 | 10630 | 1931 51.9 | 23,058 6773 862 | 283
Salay 17,945 | - 4935 | 27.5 | 18,101 9402 | 666 | 51.9| 18923 6747 642 | 357
Sugbongcogon | . 6,243 1810 | 290 6,175 3193 | 584 517 6,957 | 3531 2.3 508
“Tagoloan 22,023 | 4960 | 2251 33919 [ 15954 | 1239 470 40920 40929 | 2073 | 1000
Talisayan 15,667 3130 | 200 {17,015 8441 | 1043 | 496 | 19742 | 4299 12831 215
Viila Nueva 1,895 §. 540 | 457 | 17422 6514l 1821 380 [ 21,310 9430 7.68 | 443
Province 462,720 | 96772 | 209 | 52545 | 2570901 1026 ] 48,9 | 587,551 | 211568 382 | 360
Alubijid 15443 | 13,0061 8481 19531 | 12,545 | -043 | 642 | 21,765] 16,288 536 | 74.8
- Balingasag 18,364 | 32323 | 843 | 41506 23,733 | 304 | 572 | 46018 | 33,725 728 | 733
| Balingoan 6596 | 4,163 | "631| 6,689 1,714 | -849| 256 7.548 | 4,088 1899 [ 542
.| Binaungan 4,457 | 4457 100} 500071 2856] -435] 561 5374 | 3872 628 | 721
'} Claveria T 20,088 | 24,515 | 843 31,130 | 14,606 | -505 | 469 | 39,0207 21,027 | 736 | 539
Fi Salvador 20,446 | 16803 | 82z | 26721 17011 018 640 | 31,500 | 25,683 8.46 | 815
Gingoog City 79,937 | 59,809 | 748 | 82,562 | 37086 | 467! 449 87530 | 56,138 | 864 | o641
Gitagum | 9,639 | 9,639(  100] 10,994 |, 6786 | 345 | 617 | 113271 9,437 6.13 [ 0.7
Initzo 21,842 | 17,055 | - 784 | 23013 |- 10,073 | 503 | 436 | 23340 | 17,246 | 1435 | 739
Jasaan 23,366 | 17,743 | 750 | 29,146 | 13061 | -163 | 517 33,398 | 13,670 192 | 407
Kinoguitan 7203 | 55241 7671 8795 | 3,951 | 336 | 44.91 10406 8,564 1673 | 823
g | Lagonlong 13,576 | 11,409 840 | 12,705 | 8,097 | 337 63.7 | 15258 | 12,040 826§ 789
< | Laguindingan. 12,0591 10487 | 870 | 15502 | 1ia16] os8| N | 16521 | 14,084 4851 852
F | Libertad 7770 | 4845| 624 | 8487 |. 4,758 | 0181 56.1 0,258 | 5822 4121 629
2 [Tugait 10785 [ 60064 557 11973 | 33611 -564] 281 13012 6858 | 1533] 527
Magsaysay 22,830 | 21,308 | 933 22,000 [ 18,0327 -166 | 8.6 | 23,730 22,226 4271 037
Manticao 17204 | 13,335 | 770 | 21,443 | 5,267 | -887 | 246 | 22,630| 16163 | 2514 71.4
Medina 19,888 | 15202 | 769§ 21,796 | 11273 | -3.00 | 517 23309 | 17,648 938 | 157
Naawan 12,215 | 163107 &4 | 13345 | 2,266 | -14.06 | 170§ 14,578 | 11,544 | 3849 | 792
“Opol .~ . 16,1491 14331 | 887 | 20,473 | 9843 -3.69 [ 48171 23958 | 17,185 1L.79. | 717
Salay. 17945 [ 130108 725 | 18101 8699 ] 395 481 | 18923 | 12,176 6.96 | 64.3
Sugbongcogon 6,243 4433 [ 71.0 6,175 2,982 | -3.89 483 6,957 3,426 2.81 492
Tagoloan 22,023 | 17,063 | 7757 33519 | 17,965 | 0.52 | ©53.0 . 40,929 0| -1000| 00
Talisayan 15667 | 12,537 | 8001 17,005 | 8574 | -3.73| 5047 19742} 15493 12.56 | 78.5
Villa Nueva 11,895 | 6455 |- 5431 17,122 | 10,608 | 500 | 62.0 [ 21310 1,880 229 557
“Province 462,720 | 365048 |- 79.1 | 52545 | 26836 | -3.05] 5111 587,551 [ 375983 [ 698 | 64.0
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Table 8.3.6 Population Projection by Urban and Rural Area

1997 2003 2000 .

Municipality - Urban/ Share ; Urban/ | Share . Urban/ | Share

’ Fotal Rival | () | oW Rural | (%) | T8N | Raval | )

Alubiiid 22,706 5,714 25.2 25,685 6,463 | 252 32,165 8,004 | 252
Balingasay 47,913 12,799 1 267 [ 53,882 14,394 26.7 58,938 | 15744 | 267
Balingoas 7914 3,628 45.8 9,090 4,167 458 9,352 4,287 1 458
Binaungan 5,486 1,533 27.9 3,316 1,625 | 279 6,562 1,83 | 270
Claveria 42,665 19,674 | - 46.1 55,572 1 25,625 46,1 59,781 § 27,566 | - 46.1
El Salvador 33,612 6,207 1.5 40,686 | 7,513 18.5 52,036 9,609 18.5

| Gingoog City £9,400 32,008 | 3590 95,328 34,189 15.9 98,791 | 3541 35.9
Gitagum 11,452 2,214 19.3 18,791 - 2,280 19.3 13,426 2,596 19.3
Initac 23,410 6,112 | 26.1 23,534 6,145 26.1 25,046 6,530 | 26.1

1 Jasaan 35,525 21,071 50.3 41,842 24,318 59.3 52,011 |- 30,8501 59.3
Kinoguitan 11,119 1,968 17.7 13,514 2392 1 177 16,496 2,920 17.7

8] Lagonjong 16,401 3430 [ 211 20,295 4280 | - 211 33,527 4,962 21.1
-;f Laguindingan 16,929 2,497 14.8 18,150 2,677 . 1438 22,905 1,379 14.8
| Libertad 9,575 " 73,554 17.1 10,555 3,917} - 371 11,633 4,318 7.4
5| Lugait 13,439 L6356 | 473 14,753 | - 6,977 47.3 16,359 7,737 | 473
‘Magsaysay 24,389 1,546 | 6.3 26,380 Le72 | 6.3 30,582 1,938 6.3
Manticao . 23,008 6,601 28.6 24471 6,993 286 | 30,120 8,607 ) 28.6
Medina 23,933 5820 243 25,781 S 6270 243 28,344 6,893 243
Naawan 15,086 3,140 | 208 16,639 " 3,467 208 18,281 3,805 20.8
Opol. 25,485 7,205 | 283 030,563 1 8,640 | 283 | 382411 10811 283
Salay 19,242 6,861 357 20,157 7,187 3571 20200 | 7,234 357
Sugbongcogon 7,289 | - 3,699 | 508 . 8,352 4,239 50.8 9683 [ 4,914 ] 508
Tagoloan 44,079 44,070 | 1000 54,861 | 54,860 [ 1000 71,526 | 71,526 | 100.0
Talisayan : 20,931 - 4,505 21.5 24,855 5349 | . 215 27,063 | 5825 | 218
Villa Nueva - 23234 10,281 44,3 30,003 13,277 { . 44.3 40,632 | 17,980 § - 443
Province - 514,408 222,621 36.2 702,574 § 259,419 736.9 | 819,791 | 311,40 38.0
Alubiiid 22,706 16,992 74.8 25,685 19,231 74.8 32,165 | 24071 | 748
Balingasag 47,913 35114 [ 733 53,8872 39,488 {. 733 | 58938 | 43,193] © 733
Balingoan 7.914 4286 | 54.2. 00901 4923 5421 9,352 5,065 | 342
‘Binaungan - 5486 3,953 1 721 5816 | 4,190 721 | 6,562 4728 | 721
Claveria - - 42,665 22991 | 539 55,572 29,946 5391 59,781 | 32214} 339
"Bl Salvador 33,612 27,405 | . 815 40,686 33,173 | 8es | s2,036 b 42427 | 815
Gingoog City 89,499 | . 57,401 64.1 95,328 61,030 [ - 64.1 | . 98791 63,360 |  64.1
Gitagum 11,452 9,218 | ~ 80.7 11,791 S9,511 | 807 % -13,426 |- 10,8307} 807
[nitao 23,410 - 17,297 73.9 |. -923,534 17,389 73.9 [ 25,046 | 18,507 73.9
Jasaan 35,525 14454 | 407 41,342 17,024 | 407 | 52,010 [ 21062 | 407
Kinoguitan 11,119 9,150 | 82.3 13,514 | 11,121 82.3 16,496 | 13,576 | 823

2| Lagonlong 16,401 12,942 | 78.9 1 . 20,295 16,014 | . 789 23,527 | 18,5651 78.9
<{ Laguindingan 16,929 14,432 852 18,150 | 15,473 85.2 22,905 | 19,527 |- 852
'g Libertad 9,575 6,021 62:9 10,355 6,637 629 11,6331 7316 629
&| Lugait S 13439 0 7,083 527 | 14783 7376 | 527 16,359 | - 8,622 52.1
Magsaysay - 24,389 22843 | 937 | 26,380 24,708 |~ 937 30,582 | 28,643 | 937
Manticao 23,098 | - 16497 | T 714 24471 | 17478 | 704 | 30,120 | 21,513 . 704
Medina 23,933 8,113 757 25,781 19,511 75.7 1 98344 214511 757
Naawan 15,086 | . 18,946 | "79.2 1 16,659 130927 9.2 - 18,281 [ w447 | 792
Opol 25,485 18,280 [ 707 | 30,563 [ 21,923 | U707 | 38241 | 27430 | 0T
Salay 19,242 12,381 64.3 20,157 12,970 64:3 | 020,290 | 13,056 64.3
Sugbongcogon 7,289 1,589 [ 49.2 . 8,352 4,113 492 | 79,683 4768 | 492
Tagoloan ' 44,079 0] oo - 54,861 -0 004 71,5261 0 - 06
Talisayan 20,931 16,426 | 78.5 J24,855 F 19,506 78.5 | 27,063 | 21,238 | -78.5
Villa Nueva 23,234 12,953 | '55.7 30,003 0 16,726 |- 557 | 40,632 | 22,652:) 557
Province 614,408 | 391,788 | 63.8 | 702,574 | 443,155 ] 631 £19,791.] 50839 [ 6.0
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Table 8.3.9 Projected Number of Publie Utilities by Municipalit

8.3.3  Projection of the Number of Public Utilities

Part 1ol 2

¥ by Target Year

Name of
Municipality

Type

1997

2003

2010

No, of Public
Utilities

Proposed
Construetion

Tatal

Proposed
Construction

Total

Alubijid

Public Market

1

Bus/Jeepney Termial

Parks/Playground

Total

Balingasag

Public Market

Bus/Jeepricy Terminat -

Parks/Playground

Total

Balingoan

Public Market

Bus/Jeepney Terminal

Parks/Playground

Total

RS

Binuangan

Public Market

[+

Bus/Jeepney Terminal

Parks/Playground

sfmolalooirolr] slos|mimlalowlioi

Total

f=J

Claveria

Public Market

Bus/Jeepney Terminal

Parks/Ptayground

LR RS R

Total

L

El .Sal.vador

Public Market

AR R — =

Bus/leepney Terminal

Parks/Playground

- | Total

* Gingoog City

Public Market .

Bus/Jeepney Terminal

Parks/Playground

Total

—
b

Gitagum

Public Market

nNlo ol

Bus/Ieepney Terminal

Parks/Playground

Total

Initao

Public Market

Bus/Jeepney Terminal

Parks/Playground

eS| so bR

Total.

(=]

“|Jasaan

Public Market

" |BusfJeepney Terminial,

Parks/Playgrouiad

LRV E R}

Total

=

Kinoguitan

Public Market

Bug/Jeepney Termin.ai

_ |Parks/Playground

Total

Lagonglong

Piiblie Market

- {Bus/Jeepney Terminal

Parks/Playground

“iTotal

Laguin_dingaﬁ

Public Market

Bus/Jeephéy Terminal

Parks/Playground

- |Total
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Table 8.3.9 Projected Number of Public Utilities by Municinality by Target Year
Part2o0f2

Name of
Municipality

Type

1597

2003

201

0

No. _of Pablic
Utilities

Proposed

Construction

Total

* Proposcd
Congtruction

Libertad .

Public Market

2

- Total

4

Bus/Jeepney Terminal

Parks/Playground

Total

Lugait

Public Market

Bus/fcepney Terminal

Parks/Playground

Total

Magsaysay

Public Market

Bus/Jeepney, Términal

Parks/Playground

Total .

. IManticao -

Public Market

Bus/Jecpney Terminal

Parks/Playground

Total

"[IMedina

* |Public Market

Rus/Jeepniey Terminal

Parks/Playground

Total

Naawan -

Public Market .

Bus/Jeepney Terminal

polstuolalmlimlwleln|vluv|olviv|aiwifoln|wle|n]lw

Parks/Playground -
Total B

Opol

Public Market

Bus/leepney Terminal

[
|

i

R
Mw\}[
i

Parks/Playground

Totai

~ |[Salay

Public Market

Bus/Jeepney Terminal

Parks/PMayground

Total

Sugbo‘ngcogbn

Public Mairket

Bus/Jeepniey Terminal

Parks/Playground

Total

Tagdloan

Public Marketl

Bus/Jeepney Terminal

Parks/Playground

Total

Talisayan

Public Market

Bus/Jeepney Terminal

Parks/Playground

Total

Villanueva

Public Market

Bus/Jeepney Terminal

Parks/Playground

Total

i
1
1
3
1
1
1,
3
i
i
1
3
1
i
1
3
L
1
1
3
i
i
:
3
1
i
1
3
1
1
i
3
1
1
1
3
1
1
1
3
1
1
i
3
1
1
1
3

1
1
1
3
1.
i
1
3
1
1
-
3
1
1
1
3
1
1
1
3
1
1
1
3
1
1
1
3
i
¥
1
3
1
1
1
3
T
1l
1
3
g
i
1
3
1
i
i
3

Provincial
Total

Public Market

25

P 7O ) RS I Y P PSS PP OO Y g i e 1 e e e T I P e LS e e e el o e Rl R e el El Rl Rl o i e Rl Rl el e Rt Sl et

25

=y Y O IR RORT VS XS pYe) o) E0) RS ) BN SR ST RS I R Rl

o

Bus/Jeepney Terminal

- 25

25

LN
ey

Parks/Piayground

25

33

25

L
o

Total

75

127 -

202

75




3.4
8.4.1

Types of Facilities and Implementation Criteria

Water Supply

(1) Urban wate1 supply

With regatd to developmmt/equnsxon of urban water supply by municipality, existing
conditions, future requnements and planned/on—gomg projects were reviewed during the

preparation of this PWA4SP. The polential water source for future development was also

evaluated in Chapter 7, taking into account the possibility to utilize untapped spring

sources. The location of urban areas of respective municipalities/city was referred to

Figure 3.4.1 in Chapter 3. Table 8.4.1 presents the basic figures on the existing service

coverage, water sources and future requirements. The following show the results of this

rapi.d study by municipality.

Alubijid o |

Only. one Level III exists which is manaped by the RWSA (Served popul’ttion is 3,000,
53% of urban populat:on) under the supervision of the provmelal government. Water

source (total capacity of 700 cu. m/day) is-a combmatton of spring (RWSA owned) and

deep wel_l (_m_umetpal government owne_d). Service extension to the hilly area is

necessary.. For future deVe]opmeut, .sor'ne shortage is projected. Deep well has ood

potential, but saline ‘water may be eneouhtefed. Augm.erttat'ion of well source shall be

sought.

Balmgasag : o _
There is no’ Level 1 system at present and utihzes Level 1 free flowing wells in the

I’oblacmn area. There is quahty problem-(odor) There is a need to construct Level hiil

. using a Spring source located in Barangay Camuayan about Skm from the Poblacion.

The dlscharge rate of the | sprmg is 1000 cu. m/day (15,000 persons shall be served in the

: yeer 2_010). Tt is necessary to confirm water rights.

Bahngoan

One Level III system exlsts Wh‘lCh is managed by the RWSA (converted from Level II).

The service is extended to about 50% of the urban populatlon The watel source i$ spring

: w1th pumped system due to topographtea] eondmon Rehablhtatlon/ 1mprovement of the

) —ptpe system 1s a requ131te (3"dia p1pe) Water source does not have any problem both in

quahty and quantlty System expansnon is requtred As for water source development,

.prlorlty_ shail be gi_ven to sprl_ng so_urce development.
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Binuangan

There is no Level 11T system at present (urban population is 1,500 only) and is covered
“either by Level If or Level.I. The water source is spring with pumping sysiem is used.

Upgrading of Level II lo Level Il or an integrated syste:ﬁ with neighboring

municipalities should be studied. Priority should be given to spring source development.

Qtaverié
There is one WD covering about 7,000 population (36% of urban population). Water

source is spring with sufficient discharge (imany good spring sources exist). Expansion

shall be provided using spring sources.

_ El %lvador

One Level 111 system exists bemg opcratcd by the municipal government About 5,800
persons (94% of the urban population) are served. Water source is deep well. There is

no untapped spring source, thus deep wells shall be used. Expansion may be minimal for

the futare.

,Gmgoog Clt_‘{ _ .
. One Water District ex1sts covermg 11,700 (36% of the urban populat:on) Water source
is deep.well (3,800 cu.m/day) which is sufficient enough. Expansion of the system is a

requisite.

'Gltagu - o
There is a Level 11 that is managed by the mumclpahty The system covers around 2,000

persons (92% of the urban population). Spring source is used for the supply. Minor

expansion will be required.

Injtao _
One Level 11T exists, which is managed by the municipal government. Served population
is 6;100 (100% service coverage of urban population). The water sources are deep wells.

Minor expansidn to meet population’ growth will be required.

Jasaan

One Level III that is managed by the RWSA ex1sts About 4,800 persons are served by

thc syste_m (23% of urban populatxon). ‘Water source is spring (there are many good
spring sources). Expéhsion of the lsystem is required with augmentdtion of the water

source.



Kinoguitan

One Level 11T exists that is operated by the municipality. The system serves 1,300
persons (65% of urban population). Water source is deep well (80 cu.m/day). Scheduled
water supply is practiced due to insufficient water source and inadequate facility capacity
{constructed in 1970s). Augmen{ation and expansion of the system arc reqﬁired As an

altcrnative, an integrated water supply (spring water use) w1th the neighboring

mumclpahtles shall be studled

-Lagoﬁgldng
One Level 11 is operated by the municipality. - Served population is 1,500 (44% of the
urban population). Water source is spring in application of 'pumping system. There are

many spring sources. Expansion of the system will be rcqmred usmg spnng source (2-5

ki from the service area)

Laguindingan _ _

An international airport project is under way. There are two Level I systems (managed
by the RWSA and the municipal government). Service population is 2,500 {(100% of the
urban ﬁopulation) A deep well (owned .by the munieipél ' govefnment) .and a
sprmg(owned by the RWSA) are utilized. Scheduled water supply is practtced {4 hours a
day). The' limited capamty of famhhes and msufﬁc;ency of water source are major
reasons of the problem. Rehabilitation/augmentation of the system is required. Deep

well (fair potential} shall be developed, since spring source is poor.

One Level III exists that is managed by the RWSA. The sy’stem. serves 1,800 (50% of the
urban population). Water source is a deep well(50cu. ni/day) ‘Scheduled water supp'ly 18
pfacticed (4 hours a day). Augmentatmn of water source using deep wells shall be

studied. Dcep well {fair potential) shall be developed, since spring source is poor.

One Leve! III exists being opcrated by the mumclpal government. About 6, 200 persons
are served by the system (100% of the urban populatlon) Water sources are combmed
(sprmg and deep Well) Rehablhtatlon of the plpmg system is requ1rcd Sprmg source is

poor. Deep well may be developed but the mﬂuence of salme water mtrusxon shall be
_studled. '



Magsaysay

_ .Thcre arc no Level TII systems and arc served by Level T and I systems. These deep
well sources are salty. Nonetheless, deep wells have good potentiél except that saline
water problem may be encountered. Investigations on deep wells shall be conducted and

appropriate measures shalt be provided.

Manticao : :

© One Level 111 exists being supervised by the provincial government. Service population
g 3,7'00. (55% of the urban population). Water source . is spring (1,300 cu./day).
Inappropriate pipe arrangements caused some pl'oblems The review of the piping
system is 1equ1red and countermeasures should be provided. Expansmn of the system is

also necessary using spring sources.

Medina

One Level I exists operated by RWSA. 5,700 persons are served by the system (100%

of urban population).- Main source is spring and supplemented by deep weil.

One Levelll exists that is operated by the municipal government. Around 1,800 persons
~are served by the system (56% of the urban population). Water source is deep well
- (capacity of 860 cu.rﬁ/day). System extension is required using deep wells. Chloriﬁation

practice shall be properly done. Deep wells may be deveioped, but the influence of

s_aliné water intrusion shall be studied.

Opol .

Approximately 7% of the urban population is covered By the Cagayan de Oro City WD.
The WD has a: plan to extend the services to the municipality. However, the plan is not
yet realized due to financial problem. Other people rely on Level T or Level 11 systems.
EXparﬁsion]construction' of Level III either by the WD or the municipality shall be

implemented. Water source to be used is deep wells/river bed water.

Salay B _
There is one -chél 1) system, but majority is served by Level II sy'qtems Water source
is spring. The study for expansmn of Level Il or upgrading of Level II shall be

conducted Untapped sprmg sources shall be developed



sugbongcogon

There is 1 Level 111 that is managed by the municipal government. Served population is
1,000 (26% of the urban population). Water source is spring (140 cu.m/day). Expansion
of the system entailing augmentation of pipeline capécity.' is necessary,” An integrated

water supply shall be sought with the neighboring municipalities.

Tagoloan _
One Level HI being operated by the municipal government exists. Around 39,000

persons {90% of the urban population) are served by the system. *Water source is spring.

| Tahsayan S _
No Level III exists. Majonty of the urban population is served by Level I1. Watc,r source
is spring but the discharge rate is limited. Deep well may be used for water source

augmentation. Upgrading of Level IT shall be studied using deep well sources.

. Viilanueva , .

There are two Level III one managed by the mummpahty and the other by the RWSA.
About 7,200 persons are served by these systems (70% of the urban population) Water
sources are springs for both systems. Discharge rates ate 'sufficieht for the waterworks,
System expansion using spring sources is requlred Dlstrlbutlon network %hall be

1mproved/ replaced.
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Urban Sewerage

8.4.3
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Service Coverage by Target Year

Water Supply

(1) Population to be served by Level Il system in Phase |

Fourteen (14) untapped spring sources were confirmed to be suitable for Level 11 systems
in rural water supply during the PW4ST preparation as shown in Table 8.5.1. The

conditions and assumptions applied for this estimate are as follows:

-Source capacify: _
The averagé'sbur'ce' capacity'of untapped épring was assumed to meet the needs of 100 -

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

Number of system:

Out of 14 untapped springs identified, 9 were considered to serve 9 Level I systems in 9

rural barangays of 4 municipalities,
(2) Population to l_)e served_by target year

For u.rban.a-rea, the additional service coverage was estimated to be served by Level TII
service. _Féf f_ureil aréa, the population to be served by Level iI systems. with Llﬁtapped
gpri'ngs Was first calculated and the rest of the additional service cover'age.was eétimated

to be served by Level I facilities.

Phase II | | |
For urban area, the population served by Level I and II facilities in base j}{:ar was
‘considered to be absorbed by chel'III service aside from the additional service coverage
jt-o' be esﬁmateﬁ by the sectour tafgg:t. For rural area, al]‘exisﬁng facilities in Phase I were

assumed to be utilized thro‘u'ghbut the fuiture.

The popﬁlation to be served by target year is exhibited in Table 8.5.2 and Table 8.5.3.



© Table 8.5.1 Popalation to be Served by Level H System in Phase 1 .

Name of Municipality

Number of
Untapped
Spring

Number of
Barangay to
be Served

Number of
Households fo
be Served

Poﬁulation fo
he Served

Alubijid

Balingasag

500

2,708

Balingoan

JiBinuangan

Claveria

El Salvador

Gingoog City

Gitagum

100

483

Initao

Jasaan

Kinoguitan

Lagonglong

Laguindingan

Libertad

200

1,038

Lugait’

- |Magsaysay

Manticao

160

499

Medina

Naawan

Opol

Salay

Sughongcogon

Tagoloan

Talisayan

Villanueva

Provincial Total

14

560

4,721
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Table 8.5.7 Additional Number of Publ

¢ Utilities with Sanitary Toilets in Phase [ and 11

. art ] of 2
Covcrag?lgig%ase Year Phase | Coverage (2003) Phase I Coverage (2010)
. Add*, No. of . | Addk Ne.
Mame of Type No. of PU | No. of PU{ No.of PU | Pu'blic' No. of PU No. of PU of Public | No.of PU
Municipality whth with with s an | With s ~ Utitities with
K Utilities with with Toilets .
Toilets | Sanitary | Tollets Sanitar Sanitary Facilitics with Sanitary
Faclilties | Teilets | Facilities i ¥ Toilets Santtary Taoilets
) . Toitels e
. T Toifets
Public Market 1 : 1 2 1 2 3 1 3
Bus/fecpney Terminal | ; 1 2 1 2
Alubifid Parks/Playground 1 1 2 i 2 E) J 3
Total | b4 -2 5 3 3 3 3 ‘8
o Public Market . 2 2 3 1 3 4 1 4
. BusfJeepney Ferminal 1 1 1 2 1 2
|
Balingasag Parks/Playground i 1 1 2 1 2
Tatal . 2 2 5 3 3 [ 3 8
Public Markel 2 2 3 1 3 4 1 4
Lo Busfi¢epney Terminal : 1 1 1 2 1 2
Balingon - |ParksiPtayground 1 1 i 2 I p)
- {Total 2 -2 5 3 5 8 3 8
" {Public Market 2 2 3 i 3 4 1 .4
P ) [Busteépney Terminal 1 1 1 2 ] 2
Bintangan Parks/Playground. 2 2 3 1 3 4 i 3
Total * 4 4 7 3 7 i0 3 10
Public Market 2 2 3 | 3 4 1 4
. 1Bus/Jeepney Tertminal 1 1 2 1 2 3 1 3
(Claveria Parks/Playground 1 [ p) 1 2 3 i 3
‘| Total : 4 4 7 3 7 10 3 10
) Public Market 2 2 3 1 3 4 [ 4
. . Bus/leepney Terminal 1 i i 2 1 2
ot Saivadqt :{Parks/Playground - L 1 i 1 2 1 n2
Tolal . | 2. 2 5 3 3 3 3 8
Public Market 2 2 3 1 3 4 i 4
: : - |Busfleepney Terminal 2 2 3 1 3 .4 1 4
Gingoog City Parks/Playground 2 2 K 1 3 4 1 4
L Total ) CL 6 [ 9 3 9 12 3o 12
- {Public Markel 2. 2 3 1 3 4 1 -4
. Bus/Jeepney Teminal 1 1 1 S 2 ! 2
(Gitagomn - |Parks/Playground | 1 I 1 3 1 2
Totak 2 2 5 3 5 - 8 3 - B
Public Market 4 4 5 1 5 ] 1 3
Initao - | Bus/Jeephey Terminal i 1 1 2 1 2
Parks/Flayground : . 1 ] 1 2. I 2
1Total 4 4 7 3 7 10 3 ‘10
Public Market - 3 3 4 1 4 5 i 5
Jasadn Bus/Feephiey Terminal 1 1 2 1 2 3 1 “3
: Parks/Playground 1 ] 1 2. 1 2
_|Total - . ) 4 4 7 3 7 10 3 ‘H
Public Market . 1 1 2 1 2 3 i L3
Lo Bus/Jeepney Terminal ] 1 1 r 1 2
inoguitan Parks/Playground i i i 3 1 2
- ['Total . 1 1 4 3 4 i 3 1
Public Market i 1 1 2 1 -2
y Bus/Jeepney Terminat 1 i 1 2 1 2
Lagonglong Parks/Playground 1 1 1 2 ] .2
_{Total ] . 3 3 3 6 3 6
Public Market - 1 1 2 ] 2 3 1 3
Lo BusfJeepney Terminal i 1 1 .2 1 2
Lngumdzngan Parks/Playground i 1 i 2 I 2
Total 1 1 4 3 4 7 3 7




Table 8.5.7 Additional Number of Public Utilities with Sanltary Foilets in Phase Tand I

ari 2 of 2

“*Naine of
Municipality

Type

Coverage in Base Year

Phase I Coverage (2003)

Phase E Coverage (2010)

No.of FU
with
Toilets
Facilities

No. of PU
with
Sanitary
Toilets

No. of PU
with
Toilets
Facititics

Public
Utilities with
Sanitary
Toilets

Add'l No, of

with
Sanitary
Toilets

No. of PU

No. of PU
with Toilets
Facllities

Add'l, No.
of Public
Utllities
with
Sanitary
Tailets

No. of PU
with
Sanitary
Tollets

Libertad

Pubplic Market

2

.2

Bus/Jeepney Terminal

Parks/Playground -

Todal

Lagait

Public Market

Bus/Jecpney Terminal

Parks/Playground

Total

Magsaysay

Public Market

Bus/Jeepney Términal

Parks/Playground

Total . :

Manticao

Public Market

Bus/Jeepney Tenninal

Parks/Playground -

Tatal

Medina

Public Market

Bus/fecpney Terminal

Parks/Playground

Total

Naawan

. {Public Market - .

Bus/Jeepney Terminal

Parks/Playground ..

Total

Opol

Public Market

Bus/Jeepney Terminal ¢ .

Parks/Playground

Total * -

Salay

Public Market .

Bus/Jeepney Terminal

Parks/Playground

Total - :

Sugbongeogon

. {Public Market -

"1Bus/Jeepney Terminal

Parks/Playground

Total

Tagoloan

Publi¢c Market

BusfJeepney Terminal

Parks/Playground

[Tetal’

Talisayan

Bublic Markel

Busfeepticy Terfninal

Parks/Playground

Total

Villanteva

[Public Marke;_l, 7

Bus/Jeepney Terminal

Parks/Playground -, . °

1.
1
]
3
1
1
1
3
1
1
1
3
i
1
1
3
i
1
1
3
i
1
1
3
i
1
i
3
1
t
1
3
1
1
|
3
1
1
1
3
|
i
1
3
1
1
1

Total

&__Ma___mwm-ma;-—_n.n.euw-n-——NJ-'-—-—-N&-——N@—'—‘&C\N'ﬁu""—_‘“"’"“-w

3

&b—l—dw&—'-—NMM—-N.&-—-HN&-——IN-&—-—-M'J&.——-—I\).;—-—M@—-——J;@M-—-U&‘--—Nt-n-—--w

--IN[\JL-J'-JNNUWWNW—.\MMM-—JNNVJ\INM(J\)NHW*—!NML«-}‘GI\JNM\ﬁWNI‘-\JNNmeMJ&

N-JI'\JNH‘-JMNWWWNU\JNNHN—}MM&\JMNUQNNWQNNWQNNMGWN&QNNHMNNA

Provincial Tetal

. |Public Market: -

S 25

Bus/Jeépney Terminal

‘25

Parks/Playground

25

Total

75

&-47




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

(1) Required water supply facilities

Urban water supply:

Urban water supply facilities required by target year shown in Table 8.6.1 werc estimated

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

As teff:rencé the foltowing 1'equircm'cnt°, were also estimated:

- daily average water demiand at 100 Ipcd consumptlon rate, and

- fnumbel of deep wells to meet the daily maximum water demand based on the
| groundwater productlwty.

(daily maximum water demand = 1.3 x dai.ly average water demand)

Informatlon pertammg to the expansron plan of Levcl 10 systems was arranged and
indicaled in Tablc, 8. 61 and the details are plesented in Table 8. 6.2. However, ‘the

requn_'cd data were not avallable durmg this PW4SP prcparatlon.

Rura! water supply:

Rural water supply facilities required by target year “shown in lable 8. 6 3(a) were
estnnated as the number of Level 1f systems with the number of communal faucets and_
the number of Level T wells broken-down to deep and shailow wells. Nme (9) untapped

springs suitable for Level u system were confirmed during this PW4SP preparatton._ .

(2) Required well drilling and rchablhtatlon equipment

Presently, there are 2 units and one umt of percusmon type drlllmg rlgs (blt dlametcr 10"

available at the PRO _and DPWH—DEO, respectively in the province.

.Takmg into account the max1mum utlhzatlon of existing equipment, the addltlonal

number of required equlpment is estimated as descrlbed bclow

Applic'able type of well drilling equipment is determined con‘sidéf‘tngﬂthc'géological
formation of the province, the easiness to operate techmcally Both types of percusswn
- and rotary are suitable for the ‘soft and hard formatlons but the percusswn type can be
easily operated and maintained w1th0ut ‘special tramlng to drillers cornparcd thh the
latter. Also, it is very useful to bore in bouldcrs or cobbles formations. Thus the drﬂlmg

equipment of percussion type is recommendable to be selected in the PWA4SP
preparation. ' '



ovQ'e i AR
1 £ L0} 9Ty . . TOwN | 48mMa | [eIny
. 0r0e Y weqI SAh wngen umnen sy
. , o , SLO9L s < JE0L , : E
£ 66L°1 6% $86°LE St ©06t $9L ¥96'E oN | ma  [S9EF [ermy -
_ : 01211 05 | weun an Boofuy £y ZooBuiny
IR 7 T, L .
001°1 L | eyl geroy, [edpmuny
L1g's 1 Tmeqy) 0
) : 001°1 1 EI0L
o MAa [0l 1 Temy
1. weqln SA wedniow
: : L18'S 1 [F10],
1 65¢ 8%9 £65°C 1 L a1 61L ON d : ey
. ) B ] feig's ! . UBQI}| SMM IOPRALES 1T - JopRA[eS |31
. . . : LZ1'8T 31 &L . :
z 95Tt 6E1'E L85°TL i £59 o owelT €9 | oN . ds Lz Ll Teamy) -
- 001°L 1| uedQin A BLSARLY LSBT
] } ] : [BIeL!.
I 0¢1t ¥LE asv'l [ ) 5T b4 99T VN VN [¥YN VN ey .
’ . N N ueqd] ajqeotddy 10N - urduenulg;
: 0ZL'1 2} moeL )
I 681 A4 681 { St L8 65t N 48 : ey 1
A 4 weqy)] vSm urodulreg; ueodulieg
C 1 moei] - o
4 L3801 $1LT 74801 i 60F - 69L S0 VN VN [VIN YN By
- N — N | ueqi|  [qesnddyion Besedutieg|
. 050°¢ 1 - EelL) - [ : :
[ £6¢ £86 [A1 3 1 1L i LOL ON dS/mda - ey o h )
. . ] ) 080'E T | teqnf vemd pdiguy ' pilignyv
oL Goa | BRI ) Wop 4930 | \AEP/W) : , o] PoASE S ] e .
AN puz c.”.om SUOIAIUNG [PAALIS 3] 0) 130 pue .han Su0nIIUNE] PAnIag 29 0F worsuedxg 224n0§ - no_u”n:_nom teSurseg]|. kpog Sune1odo
o N0y uonendeg 250y - | vonemdoy R dapean | - PRALS . Y | . - :
Supadg FETLITY 30 39quINN [ENORIPPY Jundg 2NN J0 1aquiny | jeuonIPEV o) uelg 10244, - o "oN i Josurey Ayedunyy Jo.amen
10 soquny lafeteay A - - yo daquunN jadesday Aed I ) T8 | LLGGI W 3sEIAA0]D | 1 :
smawanbay (0147} 1Y a5end spuswaifnibay (£007) 1 ¥5vUd TUa18AS J1] [PA%T SUNSIXE JO UOISUBAXF U0 33UATaY
: T 10 Heg . }

Aeaj 198.e], AQ paainbay sanuney Addng Jajess ueqqf) [9°8 el

8-49



el
| SLt St - 08LY [ -9 4 19 NN YN [YN VN eIy )
: - VN W | ueay)  9reonddy lon KesfesBepy
. I ETT) T weLl i i
i 811 SaT SL1°1 ON CdS/MO - ]95L s eIy = o :
. S R (A K I ireqr)} eI jO UM eday
: . A0BL'T [ (201 :
t 6l sy TT6'] I op I8 " 668 oN Mma - eIy :
: B . 08L°1 I meqInl VMM PRHSQIT PELSQL]
£85°9 S 12101 ’
{980 £ B eso ] [ediiuny
1L6¥°T 4 uegl} L
1E6F L4 JC2AR
oN ds 980t £ il
B {s¥8 |3 eI} - VSMY g
1289°1 i =ell
I IL 81 £1L oN 4S/ma . emy
= 759°1 ! WEqIf)i  SAG IIEA\ TN - we3urpurmn3z]
0ZE'e ¥ JEeL
H £61 187 £76'1 1 LT ¥ird TN oN ds  |oos1 € - ey SM
C ) 0Z5°1 T wqi); NOT2uciBuode] 3uojuode
. 1O8T [ Te0],
l 8¢l a3 sig't [ 4! 1z 611 oN ma o . ey
) 08Z°1 I ueqif] YVMLL weymaoury|
. ) 066°01 8 [FI0L
£ SITT §<5s TSITT 1 Ax4 vy 0LE'T VN ds - 56z 9 [y : )
) ] SRLY 14 weqin WS uTesef eesef]
¥60°9 [ {810l
i FAl 0L 8il ON ma : ey
] - 609 I weqin| SAM NDT CBNU] oey]
floar G2 | AED/ ) - T9A8 923 | LAEp/ Ul . owEIm PIATS T
1A% pugmiag Eﬁﬁ.ﬂou unuﬂw_w:mwwu Masq | pumwaq ﬁs"ww_wﬂoo uhﬁww:ﬂﬂ.mw uorsuedzy ”H““m , mwﬂbamom icueseq | &pog IwierodO
Supdg INEM o Jaquiny | puoms Juds ARIEAL . y | HosuENg dxy b Jo roN 3O AWEN] Aiediyangy jo weN
30 JAquny [a8eray AlB( JOIOQUINN | [EUOBIPRY 10 Joqunty [a@zraay Are(l Jo Jdquiny | [EUOBIPPY | 30 AL rElT up odeiaany v
stowrnbay (0107 11 95¢Hd sansuraainbay (€007 [ ?5Eud Wa3sAg JI] (A} JuRsixy jo Goisuedxy Ho-IUIIIIY
£ 30 T HEd T R

A3 3 1Wdae ] Aq _uﬁ_:.u_um sanaeJ Ajddng 1ayesa ueqa} 1°9°83IqEL

8- 50



Aea g 138ae ] £q pasinbay 1]

ey &ddng 4

21EpM UGN [9'8 AGEL

8091 SZi le10L
33 91L'%1 16,79t TSPl gl 61t'C $E5%9 . LLE'FE 6966y fa4 eIy B0 ferulAclg
56v°711 £8 Q40 .
LE1LL ¥ €107,
£66'C T {2y rero (edpiungy
5L 4 Urqif)
: 8¢1'6 £ fer0L
ON ds ¥86°1 1 ey - SM
b51°L z wegir)|  eieT-ceSiog
600°T 1 [€01]. .
! 869 oFL'l 7869 ! £62T 9LS " SP6'T oN ds 60072 ! 12Ty Sk
: ueqiry|  [i0y12uododeN BASTUBI[IA]
- [2101,
i s ov1°l 195 1 L6 8Ll €L6 VN wN VN VN Temy
: VN N | ueqd]  egqenddvion wekesie],
0ET6E 8 001
< Li0's £69°L 0LL'0 1 59F 0L 059 o ds. ~[eny
. 0ET6E 8 ueqin) ueo[0dz] uzojofej)
} T4t s [e10[ . .
I 0LE $Z6 869°C oN ds |ZZ§ ¥ [emy SM NOT
0L6 1 uBGi]| uodorduoqdng uoBorduoging
_ e L
{ L89 gLt LR ¥'N vN VN VN i | E :
VN VN usqif] ajqeofddy 108 Ae[eg
. . Q1§ 1 [e10L .
{ $i¢ 88T £sl's [ 19+ 138} L0%F VN [eamy amd
. 0is 1 ueginy] 01 jop wekede) todo)
09L°T 3 |RICL, )
1 951 0%E 1961 [ & 66 ¥6p oN [T ;
09271 £ uadn | UEmeEN-N0] UBMEEN]
. : o o’ s [eel]- EE .
t a6 STL 868 N ds/d. (09 t [BIny .
i 055°S T | UBQAN] - VSMM BUDIN U]
- s L 099°¢ Z [e101 : i
t 6t $86 8E6°C { 88 124 6LS L ON ds - i [Bay o ;
o . 1099°¢ 1 weq) -A00) '],A0L OBONUE
Tods Geaq | WAED/ 0] M 033 |, AP/ ) Tuonendog PoAS . R
.43 puEw(J Eoo_“wﬂ_.m_ou v.whm”_msﬂwmu g puzuRqg Eoo_w””wsu u.w.ﬂww.”_ﬂwu uersuwdxy, ”H”_Mm . ﬁ.vw >_._aw d mau:ﬁ«m rory Apog Sunesadg o
updg IR 30 JdQUINN _S..o:__uv{. Aunids AT 012 urn euen; oy uEld | o, a4y | b ) §0JuIEN Amediting o SEN
30 Jaquny |aBetaay AJrE( _ - 30 taquny jadeaay K|req §0 RQUINN | [EUCRIPPY | [ L6 m pHeTAT) o ’ )
sjumaaInbay {0107) I1 35844 siuawadmbay (€007 I Iseud wsAS 1] [942°] BURSEX J0 uOisuedXy U0 33UIA[IY



[E10L ._unmu._nag .

SM Nei8eT-0e31[08

@.wm,.sg.ﬂ.m A

-8 M N1 Suododen
: . meofofe], ~. .. ueolode]
SM DT moonmuon_mzm _uodoosuoqing
UBAMERN-10T | uemeeN]
VS MY BUIPIA - BUIPSIA]
71,000 T[A01] oeanueAlll
1edn T Jo Tnp jesny
VM PEHRQL] - PEHRQIT]
re30 . fedprunpy A
A EES S
"SAG IR M TN oedurpumde]
S\ DT SuoiFuoge] Juo[3uoder]
VSV UeyInSouty
SMM NOT OBHT] L owI]
I Foodun Ay Soo3urn)f
e10], Jedoranpy - _
SAM UEBIIOW
SMAM 10pEATES 5 Iopeafes [d
M BHRABD BLIOARLD
VSM Y ueogureq urOBUI[EH|
VSMY pHIgRIV priigniy|
AP sqgy | poaseg aq PoI2A0D) o L
bﬁum%%..sc op wonendog| oq 0) AeSuvieg - |Apog SupesadQ jo swreN Anedprungy j0 WEN
1B AL ESm%g [EUOIIPPY | SEAAV [EUONIPPY _ _ _ _

sdysAS IXI PAIT mﬁ«m_xmuo woisuedxq 10j ueld 7°9'8 JQEL

8-52



€10, {ETIUTAOLJ
oA A A 981 $5¥'t 289 902 oLY el €9t 081 vl
€9zT (229 191 _ _ T
89 ‘teAesy
x4 41 8¢ TeXestel
M.m; 44 19 19 £S §1 8% .mm ueo[ode])
€ uoZooZuogdng
Ae[es
< g1 51 : 1
Iy v LE LE Z1 I 1§ s 1030
st 09 |28 76 901 (23 9 2 N
09 T 81 81 9¢ 5T A% : Pl
53 v Sy St or $ § 5 o7 T CEOnEIA]
g1l 69 9 . op ¥T ¥l 01 o AesAesde
9c1 19¢1 91 c01 501 - —esn
€€ . a3 , Z psar]
m 4 61 6l 0¢ 8 <l 2 ¥ _ Tedmpunge |
: 69 69 - Buojguode )|
> s 9¢ 9¢ LS 4 vl A7 ot
mw o 2 6 6. M e
it 911 911 L £ o ~ omi
0L i 9¢ 95 91 £ el - 0z I . . wngeiny
6y |6¥ 14 D 30030
1L1 L1 : JOPEATES 13
mww wwﬂ 44 [44 &Y - v 5t : 52 T BLIBAR]D
(ww 7 0§ 0S 81 01 8 8 z weSuEnuig
MM ] 51 §i _ _ wwoduned])
¥l vl < T Fesedured]|
m; mh 501 501 V6. 13 LS m 00t ~—pifany|
1 1z 7. 61 _ - . _ |
€€l €1 0zt 0g . _ _ — =i === —
: . Ak ~qns | w gz1 w g ur op : . wasAg -
SIPA Trmorqus| wozl | Wo8 w op E“,:ﬂ_m [rorans) 0 _ ammmop | Sl el o
101, | MONEUS w daag J0 JPqENN ol 36 0N - S[[aAn, doa( 10 PQUInN Sjoron |t -y Aedpungy
[ wooN M T - TPr | T mweae Jo 2N

1 {3A27]

syuewaambay (0102) 1195eUd

siwaunbay (£007) I 258Ud

Jea ? j9348], hn. vm..m:wam. SanIEBY Em_mzm IEAN [eIY ()g'9°8 AqeL )

8-353



(95 06) KHI2ES AMqRJ 03 ParEIO|Y ITTeUa I

" (%06) ANPEL I 03 PAYEdO[IY 3FIBUIII]

syuawaimbay {0197) 1 ¥5ER4

- syrawdambay {£007) 1 ?5eUd

$€0'T €07 cEe't 08 7eg'l (st 181°1. 719 £9 Jiss o 991 Jsae 16 6T [EIOL [ERUIACLS
671 €l CH 9H FHI ) g —Jgs 1 ¢ Jsg BASNUBIHA]
Ll 3 69 0T 6% 67 8y - g {EF el e £ ueAesye])
: ueojose]]
vl 1 £l £1 1 . uoFaoBuoging]
3 ¥ ¢ 3 0 0g” 11 o {0l 1 6 16 i AZIEG]
LE] Pl 1€21 6% ¥l [ <6 0l 53 v < 15 j0dQ)
s < &% [ IHE SI 3 £ . 67 0z 3 -6 uzmMEEN]|
038 g [ 9 o€ {9€ 3 1 3 ¥ ¥ i . eapap|
01 oU +6 5¢ €. 3¢ ZT T . joz zl g § -oeonue
71 71 0Tl ol Jot1 : [ Ol S8 _ <8 <8 AesAesZep
og g LT ; 1z LT _ JEsTY
37 £ 52 o1 Sl 1 g1 z o1 9 01 01 - pEIAqL]
79 9 o¢ 95 9 wEdupumae’)
6L 3 L 1Ty 67 - 162 11g i€ 37 191 H ] suopduose]|
9. L 3¢ 8 3 g i L L - L - ugjnsonyl
w01 01 v6 6 76 9 i 3 ¢ s " . UBESE[
€9 g L8 11 [ [ 1 i £l 4 1 11 OBy}
vy ¥ OF or or . mamy
GLL Ll £51 i €1 A 1 A1 o0Burg
612 4 151 365 66 66 (22 ¥ oF 0T 0z 0z 10peAles 1
€11 11 01 19 Iy 12 91 z #] 2 9 9 o BLRARLD
1 i £l £1 £l uesuenmgf
sl 7 ¢l Z 11 11 “TeoduliEs||
851 91 Tl 95 98 98 §8 6 9L 0 o oF ~desegureg|
971 Tl 301 01 [ 26 61 z L1 1 9L 91 piqnIv|
3oL nsum . e SIBA frejorqng wozy | wgg | wpp [e10L msom - SIRAL | peyoi-qng | wr g1 urgg | wof -
purss, | PUHAS | oL | moneys . 3 puEan uds | [ejof | molEys E—————
16 "ON 100N A 439 JO A3quruny] ! 100N 300N ST Ay, daaqq Jo Jdquumy
(o401} qunwdofasaq] Suttdg dpgng 0] paiedolry a3emariay (25,07 auedoaaag Buridg 3i[qng 0] P10y 33E1UDISE - edmrungy
PUE (%06) SIPAA HIQRJ 10) PAIEIO|lY 233eIUIING PUE (94,06) SIPAA 911q0 4 10].PAIEIO[FY 93EIUIIIL " joawey

I8 ?g.um._n 1 Aq ﬂmh_:wm% sanpe] A[ddng a8 \5 emy (qQ)¢9°g2Aqel

8-54



Medium size percusion drilling rig (truck-mounted type for deep well ):

Average performance

-~ 1 well/30 d;ays (5 m/day of drilling rate with finishing work)
Annual accomphshmcnt

- 9 wells/year (365 days/year + 30 days/well x 0.75)
Required number

- 9 sets for the total 385 deep wells

Well rehabilitation equipment;
Average perforinance :
- 1 well/7 days: (well redevelopment and finishing work
- Annual accomplishment |
- 39 wellé/year (365 days/year +7 days/well x 0,75)
Required number
| - et for 10% of 385 Level I deep wells

- Support vehicle vehiéle' :
Type - - pick- up truck with winch, double cab
Required number '

=1 umt for well rehabﬂltatmn

Conmdermg the utlhzatlon of the ex1stmg percussmn drllhng rigs, the followmg equipment

~ shall be mobihzedfprocured either by the private sector or LGUs to accomphsh the physical
targets ' ' _

- 6 sets of medlum 31ze percuss:on r1g for the total number of deep wells

-1 set of well rehablhtation equ1pment for 10% of deep wells (at least 1 set shall be
| held by the provincial government); and '

- 1 unit of_support vehicle for well rehabilitation.

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

mediuin size percussion rig for hauling drilling.toéls and water.
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