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7.3
7.3.2

WATER SOURCE DEVELOPMENT

Groundwater Sources

Groundwater Availability in the Province

(L)

@

Major Information and References

The Groundwater Availability Map was prepared using the following infor_mation and

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

Administrative and Topographical Maps of the Province published by NAMRIA with
scales of 1:250,000 and 1:50,000, respectively.

Geological Map of the Phlhppmes published by BMGS with a scale of 1:1,000,000.
Water Resource Invest;gatlon conducted by NWRB, 1986.

Well Inventory Database prepared by NWRB, LWUA and DPWH.

Well Inventory Database in the province.

.General information on groundwater eondltlon by DPWH—DEO and PPDO.

Well Log Data by DPWH- DEO and PEO

Water source mformatlon by Water DlStrlCtS

'Approaoh and Methodo'logy '
The procedure in preparmg the Groundwater Avallabihty Map is explained below with
* workflow depicted in Flgure 7.3.1.

1) Prepare a base map with an approximate scale of 1:600,000 (fit to the A4 map size).

The topograpnieal map of NAMRIA (1 :250,000) was used as a reference map. Basic

information including rivers and provincial and municipal boundaries are indicated in

_ the prepared base map.

2) The groundwater potentlal areas, based on the geology of the provmce are dehneated

on the base map The Recent alluvnal ‘and/or beach deposits, Pliocene-Quaternary

' 'sedlmentary formatlon (clay, silt, sand and gravel) and Pliocene- Quaternary volcamc

rock units (pyroclastics debrls ﬂow and tuff) are regarded as possfoie aqulfers con-

mdenng their hlgh p0r051ty and permeablhty

'Boundanes between the groundwater developlnent potentlal area and the difficult

B area were deﬁned and delmeated as presented in Flgure 7. 3 1, Main Report
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3) Arcas with potential high yielding aquifer in the Water Resources Investigation of

NWRB are reflected in the defined groundwater potential areas,

Based on the results of electric resistivity survey of the above investigation, resistiv-
ity values from 20 to 210 ohm-meter indicate a potential high yielding formation.
- Values less than 10 ohm-meter suggest clayey layer.  Figure 7.3.1, Mamn Report,

shows the boundaries of areas with high and low yielding aquifers.
4) Delincate shallow and deep well areas based on well database of NWRB and DPWH-

~ central office, well inventory of DPWH-DEO (refer to Table 7.3, I, Data Report} and

rock dlstr1buuon Figure 7.3.2 presents the categorization in terms of groundwater

: utlllzatlon.--
Fi.gure 7.3.2 Area Catég(’)ry by Groundwater Utilization

High Yielding Areas

" Difficult Areas " Shallow Well Areas  Deep Well Areas

Consists of consolidated and -~ | | Mainly Recent Formation Recent to Pliocene for-
impervious rocks. : with shallow basement mations with pervious
Water source: spring : rocks. o rocks. -
: ' Water soutce: shallow Water source: deep well
well and shallow well

| Solo shallow well areas are defined on the following basis:
(a) Predommanec of Serwccable shallow wells and presence of deep wells with wa-
ter quality problem and/or low yleldmg aquers '

(b) Occ,urrence of 1mperv10us rocks beneath the Recent fonnation at shallow depth.

.- 5) ._ Based on the mformatmn prov1ded by NWRB s well 1nventory and the data ob-
R tamed through the quesuormaues well specxﬁcatxons for each municipality are es-
s tabhshed as shown in the map. These speclﬁcatlon.s are used as references in

| evaluatmg the groundwater avaxlablhty in.each locahty Ind1v1dual well locations

' with techmca] 1nformat10n are presented in Figure 7 6.1, Data Report.
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(3) Tuture updating and utilization of the map

For future updating of the map, the following procedure shall be employed.

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

2} Update the provincial database using the questiomléire made for the study to make

necessary revision of the delineated boundaries of groundwater categories.

Spring Soﬁrces

The numbers and discharges of developéd and untapped springé by munidipality are shown in
Table 7.4.1. The data are derived from and the information obtained through the question-

naires and Table 7.1, 1 Water Sources Informatlon Data Report.

Table 7.’4.1 ' Existi_ng Spring So_urces

I No. of Developed Sprmg  Untapped Spring
" Municipality | — :
S Q<2 Slps | Q2. 8lps | No. | Ave.lps! - = Rangelps
Baungon = - 104 0 3 2.0 2.0 ~ 20
Cabanglasan - | - 51 - 8 3 682 | 20 ~ 2000
Damulog ' 17 - ._1 0 - e Lo
Dangeagan S U I 1| 1500 | 1500 ~ 1500
Don Carlos RO I 18 0 3 ; 20 _'_2.;0 ~ 2.0
‘Impasugong : 7 5.1 10 23 ) 20 i 40
Kadingilan Y 1 30 30 | 20 ~ 40
Kalilangan 2 4 0 : C e
Kibawe S 24 0. -8 35-1- 20 ~ 10.0
Kitaotao . 4 o | s 22| 20~ 30
Lantapan 10 .. R W ST . e
Libona v1s S0 0 R BT
Malaybalay - 75 11 0 B R
Malitbog = | 42 S0 |o10 | 428 ] 20 ~ 2050
Maramag Co13 FE T BS S ) U 20 ~ 5.0
ManoloFortich - | =28 | - 3 | 1 | 5000 | 5000 ~ 5000
Pangantucan | 43 L o 5 100 43-1 20 ~ 180

Notes; “Ave.lps” & “Range lps mean the average dlscharge and the range of dtscharges in lps (I1ter/second)

7-4
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Table 7.4.1 Existing Spring Sources (contd)

Municipalit'y No. of Developed Spring Untapped S_pringl
Q<2.8Ips Q>2.8Ips No. | Ave.lIps Range Ips
Quezon 3 i4 17 3.5 2.0 ~ 13.0
San Fernando 37 0 11 35 20 ~ 100
,.‘,S.le_ﬂao 6 2 p P o o 80
Talakag 14 l 3 69.5 35 ~ 2000
o . 6 - s : o —
Total Spring Eyes 736 70 | 108 . 20 - 5000

Notes; “Ave. Ips” & “Range Ips” mean the average discharge and the range of discharges in Ips (liter/second).

* Surface Water Sources

' The_major rivers in the province were selected to evaluate their potential as water supply

SOurces to meet the future water needs of the province. The following criteria were adopred

for the selectron

"+ rivers currently utlhzed for domestro water supply,
“»  rivers which have ga_ugmg stations, and

« rmivers with watershod of 100 km? or more.

“Based on the above eriteria, the selected major rivers are Tagoloan, Cagayan & Mindanao

~ Rivers. Sawaga, Pulangi & Muleta rivers are tributaries of the Mindanao River as shown in

Figure 7.5.1 River Network Map The boundary of the water resources region divides the

provmclal area into two parts

The gauging statrons m the provinee are located at the Tagoloan, Cagayan, Sawaga, Pulangi

and Muleta rivers, whlch are shown in Frgurc 7.5.1 The run-off records are obtained from

the “Phlhppme Water Resources Summary Data” prepared by the NWRC in 1980 The m-

--formation on the gaugmg statrons and the present uses (water rrghts) of the major rivers in the

: provmce is summanzed in Tab]e 7.5.1.

) Surface Water Utrhzatlonfw ater Rrghts

As seen in Table 7.5. 1, the present watcr utilization in the provingial watersheds of the
Tagoloan Cagayan Pulangr Sawaga and Muleta rivers totals to 86.0 m3/sec Of this to-
tal the water rlghts of 84 2 m’/sec are reglstcred for lmgatlon purpose Hence the rest of

8 nﬁ'sec at the major rivers in thc provrnce is ugsed for other purposes.

7.5
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The actual surface water use for domestic water supply in'the Sawqga River basin is only
0.07 % utilized by the Maiayb'a!av WD,

River Flow Analysis _
The flow duration curves, derived from the available run-off records, are shown in Figure
7.5.2. Also, for the Tagoloan, Cagayan and Muleta river duratio'n' curves, the specific

discharge at the gauging stations m the provmces of Misamis Orlental and North Cota-

bato were added for comparlson

The stream flow, rhaintenance ﬂow dwersxon ﬂow and return ﬂow are usual]y used to

estimate the exploxtab]e surface wafer potent;a] In this study, the stteam flow was con-

- sidered as ﬂow potentlal for domestic use and the dwerswn ﬂow value was treated as the

: equlvalent to the dxseharge of water rights registration in surface water use. No detalled

study on the return flow has been performed yet due to the chfﬁeultles in mvestzgatmg the

_ imgatmn evapotransplratlon and recharge value to groundwater etc. wrthm the entire

E watersheds in the province. Therefore, the return flow waq not eons:dered f‘or the esti-

matlon of exploltable potential,

It is generally accepted that to secure the required volume for water supply,"eaeh 'water
use sector adopts different return periods. Usually, the dependablhty of domestlc water

supply is taken to be 90% or hrgher (10-year or 10nger retum—penod) of the whole hy-

drologlcal period

In determmmg the river maintenance flow, such factors as runoff eharaetertstlcs nav1ga—
tion, fishing, picturesque scenery, salt water mtruswn cloggmg of river mouth riparian
structures, groundwater table, flora and faund and river water quahty shall be conmdered

to maintain the normal function of the river.: In the Ph]hppmes 10% of the dependab]e

~flow of the river is at least required as minimum: mamtenance flow. Therefore the_

mamtenance flow was calculated as the dependable flow for lrrlgatzon whleh equals o

80% (5 -year return-perlod) of the whole hydrologlcat penod

" Finally, the exploitable potentials of surface Water i the protrirtce- were 'fstu_died' in' the

case of inflow to and outflow from the respective municipalities. The results are summa-
rized in Table 7.5.2. ' '



. Specific Discharge (m3/sec/100km2)

Percent Specific Discharge (cum/sce/100sq.km) _
of Time (%) | Tagaloan | Cagayan | Mulcta | Pulangi | Pulangi | Pulangi | Pulangi | Sawaga
(No. in Figure 7.5.1) 1 : 2 3 4 5 ! 6 ! 7 8
_10% 1S58 597] 1134|464 193]  644| 1052
20% 6.11 518 9291 436 1861 61| 740
0% 531 509 830|399 1811 543 568
40% 4491 509|  704|  376|  292| 105|495, 378
50% 4061 464  674| 277|  164| 0590 455|328
60% 363, 455| 589|252 041 436 2.48
0% - |33 385|495 22 0211 403 2.11
0% 283! 368l 4370 19s 0.07| 373 1.09
90% C257|  272] 354 1.58 006 2690 071
100% 1990 ~1a3|  oss|. 1.02) 021  0.04]  i83] 039
Do Period | 196070 | 1954-64 | 195970 | 1967-70-| 1968-70 | 1967760 | 196470 | 1956-66

Source; Philippihe Water Resources Summary Data, as of Jan, 1980 by NWRC. )
Interim Report, Master Plan Siudy on Water Resources Management, as of Oct. 1997 by NWRB

20

40%

50%

Percent of Timeé (%)

| ~O—Tagaloan
R . i
—O—~ Cagayan !
I_s —fr~ Mulcta **’
" | —0O—(4): Pulangi :
(5} Pulangi | ;
8 - ——(6): Pulangi T
. —&— (7): Pulangi
t\ —@— Sawaga i
14 — - |
1
10
"
6 |
4
.::2.
I _ ; i
20% 30% T s0% T0% - W%

Figuré '7.5.2. River Flow _Duratimi ;_Cur'?a
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{3) Surlace Water Qualily
There are mining sites located upstream of the Tagoloan and Cagayan rivers, and the

Mindanao tributaries. The location of these mining sites is shown in Figure 7.5.1.

The fcsult_s of water quality analysis are summarized in Table 7.5.1, Data Report. The
sampling locations were basically selected at upstream of the respective municipalities.
In the said table, Class AA and Class A of the DENR “Water Quality Criteria for Ffesh
W ater” are shown as .refere'nce for raw water evaluation, The PNSDW-1994 is also used
to evaluate water quality with reference to turbidity and trace elemeﬁts. Except for the
Pulangi River which was found to ha.ve high Fe and Mn contents, the water quality of the

selected rivers is classified as class “A”, although the parameters tested arc limited.
- 1.6 Future Development Potential of Water Sources

(1 Groundwater

A well mventory covering all the mumclpalltles shows that there are 4,353 existing wells

in the province, while 175 wells are recorded in the inventory prepared by PSPT (refer to . -

Table 7.1.1 and 7.3.2, Data Report). Despite the smaller number of wells included in the
" PSPT data, these were used in the analysis, since these provided technical information.
Of the total 175 wells, 73 have complete information: _depth, static water level and spe-

cific eépacity. Data are summarized in Table 7.6.1 Existing Well Sources.

Considefiﬁg the well'infofmatibn “the most productive wells are those having depths
_ rangmg from 15.2m to’ §8.3 and from 21.0m to 96.9m. The good yielding wells have

' static water levels varying from about 3 mbgs to 7 mbgs and specific capacities of about
0.4 Ipsm to 13.2 lpsm.

Based on the hydrauhc characterlstlcs and locatlon of wells in Bukidnon, aquifers are
‘widely d1str1buted in areas where these are covered by pyroclastlcs and alluv1al deposnts
which areas are formed by the central volcanoes and the Pulangi River. Solo shallow
well area is not distributed in the province. The Miocene and older rock umts (volcanics
and sedlmentary) are dlstnbuted in belt zones of the eastern mountainous area. These

: - are classified as difficult arca for groundwater development.
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Table 7.6,1 Existing Well Sources

Depth (m SWL (mbgs Sp. Cap. (1
Municipa“ly Type NO. p ( ) - e ( g ) . _p l(psnl)
Ave, Range Ave, Range Ave, Range
DW 5 | 611523 - 723 202 S0 - 360] 02] 02 - 04
Baungon b
- SW 2 184 1 183 - - 180 3.0 30 - 3.0 - ~ - -
DW 5 41.0 ] 26.0 - 63.7 10.2 50 - 177 021 01 - 0.2
Cabanglasan
. SW- I 189 ¢ 189 - 189 3.0 3.0 - 3.0 - - -
: Dw 1 2650 265 - 2065 140 ; 140 - 14.0 - - - -
Danmulog : ' . '
. 1 SwW 0 - - - - - - . - - - -
. : DW 4 3061 204 - 600 5.0 50 - 5.0 - - -
Dangcagan '
. SW 2 _ 1881 18.0 - 198 _3.0 3.0 - 3.0 . - - -
: ) DW 12 485235 - 940 6.0 50 - 13.0 1.0 0.2 13
Pon Carlos ' . :
SW- | 4 { 160[152 - 183| 36| 30 - - 30 - - .
DW 1 30541305 - 305 13,1 1131 - 13.1 0.6 0.6 - 0.6
Impasugong S ' :
SwW- i i83 1 183 . 183 3.0 30 - 304 . - -
o DW 3 | 663]595 - 824 104 50 - 457 01] 01 - 01
Kadingilan . o . o B o L
SW 1] 1831183 - 183 30| 30 - - 30 - -
o DW 4 | 3621224 - M7 501 50 - 50 . -
Kalilangan . : '
: SW S0 o - - - - . - - -
: DW -5 494 | 21,1 - 1500 58 5.0 - ‘0.4 1.7 1.7 - 1.7
Kibawe _ : :
SW.} 2 igg 1174 - 19871 3.0 30 - 3.0 - - -
DW 4§ 68410350 - 800|. 77| 50 - 91| 03] 03 - 03
Kitaotao ‘
SW 4 1731 162 - 19.0 30 36 - 301 - - - -
o DW 1 4901490 - 490 50| 50 - . 50 - -
Lantapan ; )
SwW 3 : 1_6.1 _ 153 - 170 - 3.0} 30 - - _ 30 - - - -
DW 8 | 4710305 - 675 57} 50 - 100] 02! 02 - 02
Libona T -
o Sw 0 - - - - - - o - - -
DW 14 51.1 1 204 - 160.0 16.2 50 - 73.0 0.4 0.1 - 0.6
Malaybalay . : '
S‘W 14 16.8 6.1 - 18.3 3.0 30 - 7 3.0 - - - -
. DW 1 | 488]488 - -488| 50| 50 - 50 - ;
Malitbog : ' : D R PR i
Sw 0 - - = - - — - - - -~ . -
_ DW o | 741387 - 900| 76| 50 - 200 16| 05 - 28
Manolo.Fortich N BE . : . Lo '
_ ' Sw 1] - - e e R - - - - -
DW 9 | 3210213 - 488 50y 50 - 50 .- -
Maramag : o . S : _
SwW 0 - - . - S . < - -
DW 2 | 216)212 - 223 501 50 - 50 - - - -
Pangantucan : _
SW 0 - - - - - : - - - -
Dw | -3 | 2001250 - s50| 50| 50 - 50 o -
Quezon ' o _
SwW 10 188! 180 - 200 3.0 30 - 3.0 - - - -
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Table 7.6.1 Existing Well Sources (contd)

Depth (m QWL mbgs Sp. Cap.{l
Municipality Type | No, pthimy ) 8 (mbes) .2 P {Ipsm)
Ave, Range Ave. Range Ave, Range
DwW 5 1361 280 - 167 5.0 50 - 5.0 - [ -
San Fermmando : ' : . '
SwW 5 1571 135 - 18.3 10 3.0 - 3.0 - - - -
DW 3 6591 61.0 - 68.0 5.0 5.0 - 5.0 - - - -
Sumilao . .
: SW 1 192192 - 192} 30} 306 - 30 . - - -
DW 4 85.6 1 70.1 - 100.7 5.0 50 - 5.0 0.9 0.9 - 0.9
Talakag - . :
: SW 0 - - - - - - - - - - - -
: DW 16 39.01 210 - 969 521 50 - 70 327 02 - 67
Valencia o : : _
SwW 6 17.2 1152 - 8.3 3.0 3.0 - 3.0 - P .

Notes; The values of “Ave. depth, SWL and Sp.Cap.” by municipality are estimated using the weighted average based on
- 1995 census population in respective barahgays at well location.
Legend; SWL=stafic water level, Sp.Cap.=specific capacity, Ave.=average, SW=shallow well and DW=deep well

As mdtcated m hgure 7.3.1 Groundwater Availability Map of the Main Report the
provmce is Iocated inland. Therefore, saline water intrusion is not observed. Howevel
the shallow and deep wells in the pxedmont areas of central volcanoes contain high Fe

and Mn contents due to the rich volcanic sediments in the aquifers in these areas.

As alternative water Sources, the numerous ontapped springs ca_rr be developed for future
use. These are the most reliable and eco'nomica] sources for water supply in the province
because groundwater quality has problems of hlgh Fe and Mn contents. The existing
spring sources of 806 are utrhzed for water supply and these orlgmate from the htgher :
predmont and cordlilcra areas of the provmce The untapped springs of 108 are proposed

as future water sourc¢es in the said areas.

The detalled hydrogeologlcal charactenshcs of each mumclpahty are summarized in Ta-
ble 7 6. 2, while the mdlwdual we11 locations with technical information are shown in

S "Flgure 7. 6. 1 Indlvtdual Weil Locatlon and Specification Map, Data Report.

Addltronal wclls shall be deslgncd employmg gravel packed well” w1th a ﬁltratlon
thickness at annular space of aboiit 50mm or more dcpendlng on the grain sizes of aqui-
fers and pumpmg capacity. While, natural gravei packed well may be adopted within the

areas where well: sorted naturdl gravel formatlon is d1str1buted at the expected aqutfer
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Such areas arc usually the upstream areas of alluvial fans or plains in the province. The
formations suitable for natural gravel packed method can be observed mostly at shal-
lower depth, The application of such method for Level I well is also justifiable, since the
inflow vélo(iity of grdundwafer through the screen is very low because of minimal

pumping rate by means of hand-pump operation.

Generally, shallower well has higher possibility to be constructed by the natural gravel
packed method than the deeper one in areas formed by recent dep'osits. This is because
the layers at d_iffcrenf depths of alluvial plain or fan deposits had been formed .by differ-
ent cbnditions of transportation and sedifnentaﬁion between varied grain sizes. There-
fore, the availability of the natural packed well developmeht in the province is experi-
mentally assumed cc_)nsiderihg the limited information such as topography, geology,'
static -Watef leveis', etc., as shown in Table 7.6.3. H.owever,' the different proportions of

two kinds of deep well stfuéturc_s’ (gravel packed and natural gravel packed wells) are not

 estimated by the accurate results based on the hydrogeoiogibal study.

Table 7.6.3 P_roporfion of Gravel Packed aild Natural Gravel Packed Wells

.Municipaﬁty Pm.p('}sed . Proporﬁon (%) of' Level_—i Deep Wells

{only potential ?ma) Well Depth Gravel Packed .| Natural Gravel Packed
Quezon ) - 40m - 95 % o 5%
Valencia = 40 m o B5% - 15%

Examination on the effective grain sizes and the uniformity coefficient by sieve analysis

- at the influential aquifers (c.omp'osed of 'c'oarse sand and/or_fme gravel) should be con-

ducted during the implementation period. Such analysis and actual well construction re-

sults are helpful in considering the natural gravel packed method for future planning.

(2) Spring -

Untapped sprirg source identification data are shown in Table 7.6.4. These data were

* collected -and tabulated by Qucstionnairer shects—uﬁtap;ied spring information format,

Data Répoﬁ. ‘Data also include barangay name, owner, discharge, transmission line

: length; and elevation difference.




‘Table 7.6.4 Untapped Spring Source Identification

o _Location _ Identiﬁcatioh of Untapped Spring
Mll]licipality Baraslgﬁy Owner Dis(clllzsfge T(Ik"i)* 'Elevatingiffereuce
Baungon Kalilangan NA 2.0 35 25
Lacolac “ NA 2.0 5.0 NA
Mabuhay NA 2.0 40 -50
Cabanglasan Tba NA 200.0 170 135
. Imbatug ‘NA 2.0 3.0 20
Mandaing NA 2.5 2.0 5
Dangcagan ' Bugwak NA 150.0° 3.0 25
Don Carlos " |Buyot CNA' 2.0 1.7 55
| Calaocalao "NA 2.0 1.0 14
- ISan Antonio West NA 20 |32 18
Impasugong Bulonay - - NA L 3.0 0.3 - NA
| Durnalaguing - NA 2.0 3.0 NA
Dtimal'aguiﬁg' NA 2.0 30 NA
.' Dumalaguing NA 2.0 30 NA
lHagpa NA 2.0 30 NA
~ IKalabugao NA 2.0 2.0 - NA
Kalabugao NA 20 2.0 NA
Kalabugao NA 2.0 2.0 NA
Kalabugao NA 2.0 2.0 NA
i&alabugao S NA 4.0 ~2.0 NA
Kadingilan Baroy NA 40 2.0 10
Cabadiangan " NA - 2.0 05 -11 N
iMatampay NA - 30 2.0. -10
Kibawe Kisawa NA 2.0 0.9 _ 5_'
Mascarinas NA 20 1.0 15
i‘%ew Kidapawan NA | .50 150 - -20
' [Romagooe NA 100 | .25 33
Sampaguita “NA 2.0 2.0 42 o
Sanipon NA 2.0 0.5 10 |
Spring NA 30 | 10 20
Tumaras NA 2.0 3.5 31




Table 7.6.4 Untapped Spring Source Identification {cont’d)

Location

__Identification of Untapped Spring o
Municipality Barangay Owner Dis(cul;?; ge l(f{“nl;)* . Elcvaﬁm&g“"“““"

Kitaotao Binoongan NA 2.0 1.0 5
Bobong NA 3.0 5.0 18
Bolocaon NA 2.0 10 10
" IKitobo " NA 20 1.0 5
San Lorenzo NA 2.0 3.0 15
Maﬁtbog : Kalingking NA 3.0 1.0 5
'  [Kiabo NA 2.0 1.5 10
Mindagat NA 200.0 10.0 150
. {Omagling NA 5.0 1.0 5
Patpat NA - 2.0 1.0 9
“1Sampiano - NA 10 | 10 10

San Luis NA 3.0 1.0 5

Santa Ines NA 2.0_ 2.0 10 ]

Silo-o NA 3.0 3.0 10
Sumalsag NA 205.0 15.0 80
Maramag Base Camp’ NA 50 . 25 5
| Bayabason - NA 2.0 2.0 NA
Camp I NA 5.0 0.4 30

Colambugon NA 5.0 03 200
Colambugon NA 50 0.5 500
Colambugon NA 5.0 1.0 300
Dagumba-an (Dalete) NA 4.0 0.5 NA
Dologon (Paragosa) NA 5.0 6.0 5
Kuya NA 5.0 3.0 50
. LaRoxas . - NA 5.0 0.5 2
Panadtalan NA 3.0 5.0 20
- {Panalsalan NA 2.0 20 10
Poblacion South’ NA 2.0 2.5 1

.. ‘{SanRoque NA 50 6.0 30 .
Manolo Fortich ~ |Mampayag NA 500.0 2.7 NA

2




Table 7.6.4 Untapped Spring Source Identification (cont’d)

_ Loeation Identification of Untapped Spring
Mumicipality Barangay Owner Dis(‘;:::; gt T(Il::;)* Elevaﬁo?f;ﬂemmc
Pangantucan Kimanait NA 2.0 05 - -41
Kipadui;n NA 2.5 3.0 . 10 -
Langcataon NA 2.5 1.5 40
Lantay NA 2.0 0.4 20
Malipayon NA 3.0 1.5 60
Mendis NA 40 | 35 100 -
New Eden NA 25 03 100
Payad NA 25 1.5 20
Poblacion NA 18.0 80 900
Poltulin NA 35 3.5 100 N
Quezon Cebole NA 2.0 15 10
Dumalamia NA 2.0 0.5 3
Kiburiao NA _ 30 1.5 -10
Kiburiao NA 4.0 15 5
Linabo NA 25 NA NA
Linabo NA 25 9.5 s
Linabo NA 2.5 9.0 636
Linabo NA | 20 0.5, 10
Lipa NA 3.0 10 15
Lipa NA 2.0 0.5 5
Magsaysay NA 3.0 1.0 -15 ]
Mahayag NA 50 14.0 - 750
Minongai NA 20 |05 5
Salawagan NA 2.0 1.0 5
San Isidoro NA - 2.0 L5 3
[San Roque NA 2.5 8.8 - 800
_ San quﬁe NA - 50 .9;5 . 700 a
San Fernando Cabuling " NA 2,0 1.0 106
Cayaga NA 5.0 2.5 - 10
Dao NA 30 | 20| - 10
Durian NA 30 3.0 . 10
Ka\#ayan NA 2.0 2.0 300
Kibongcog NA - 5.0 1.5 18




Table 7.6,4 Untapped Spring Source Identification (cont’d)

7_ Location o : Identification of Untapped Spring
Municipality Barangay Owrier D:e((;:;:)r B T(;’“I;) ) K Icv‘ltw'(ll;))mm ence :
San Fernando Little Baguio - NA 20 1.5 20
Matupe | na 10.0 2.5 ' 15
Nakabuklad NA | 20 15 13
Palacpacan . NA o 2.0 1.0 5
.éanto Domingo _ NA 3.0 o 2.0 _ 10
Sumilao Licoan NA 8.0 2.0 - 15
Lupiagan - . | NA 5.0 3.0 20
'|Occasion (Kulase) - NA . 2.0 S 05 ) 5
Puntian : . . NA 2.0 1.5 -50
San Roque NA 5.0 3.0 10
VisaVilla® - - | NA | 20 ts -50
Talakag Cosina |oNA L 35 12 . 25
| Cosina. 1oNA | 50 6.0 20
‘{San Isidro - ‘NA 200.0 15 . S 20

Note: T.L.L; Transm;qsnon line length

7.7

771

NA: Data not available

Water Source Development for Medium-Term Development Plan

Detailed Groundwater Investlgatmn Reqmred

- 1) Test Well Investlgatlon on (Jroundwater Quahty and Yielding Capaolty in the Central~

West Volcamc Mountain Area

As rcferred to in Flgure 7.3.1 Groundwater Availabxhty Map in the Main Report, this

area has groundwater problerns in terms of quanhty and quahty The low yielding area
(as quantltatwe problem) is located in thc_-sou_them hillside of Mt. Kalatungan. While

groundwater areas of high Fe and Mn contents (as Qualitativé problem) are experienced

in both piedmonfs of Mt. Kitanglad and Mt.. Kalatungan.

For future sﬁs’tainable groundwater dcvclopmem ther’efore. the hydrogcological invésti-

“gations w1th test wells constructlon shall be conducted in both piedmont areas. The test

.. results of these mvestlgations can be reflected in the detailed design of groundwater de-

vel_opment for all serv_lcr_: levels of water supply. -

‘In the piedmont area of Mt Kitahglod, the recommended tasks-are the test Well_s with

" pumping tests, the water quality examinations, etc. as specified below.
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+  Test Well Sites; At urban areas in Manolo Fortich & Lantapan

. * Number of Test Wells; One dccp well'in each municipality

+ Tentative Deep We]l Design; Depth of 150m, dtameter of 250mm and screen
length of 40m -

+  Pumping Test; Time Draw-down with maximum dischafge of 1,500m*/day and
Recovery Test _ ' |

«  Water Quality Examination; to include Fe and Mn

+  Results; Possibility._of yielding and pofable water quality

In the picdmont area of Mt, Kalatungan, the recommended tasks are the same as that in

Mt. K.itanglad as specified below,

"« Test Well Sites; at urban arees in Maramag. &'Don Cerlos '

«  Number of Test Wells; one deep well in each mumclpallty

+ Tentative Deep Well Design; depth of 150m, diameter of 200mm and screen
length of 30m o -

+  Pumping Test; Time Draw-dewn w1th max1mum dlscharge of 1 000m3fday and
Recovery Test

»  Water Quallty Exammahon to include Fe andMn' -

. Results possibility of yieldmg and potab]e water quallty

- (2) Test Well Investigation ‘on Groundwa.ter' POtehtial of" L‘imestone Aquifer-in Southeast
Area . | . _ _
The limest_one sediments of the Plio-Pleistocene perioc] in ‘the southeast area_ef the
province are developed By the deep wells in Kibawe. - This formation is underlain by the
'perclasties sediments. The depth of limestone encountered is 120 mbgs. The produc-
tion capacity at these deep wells is estimated at about 2.4 lﬁSm which value is cdnsid—
ered as good aqulfer However, this limestone formatlon is newly developed due to ca—
pacity limitation of the dnilmg equ:pment in the province. The hydrogeologlcal charac-

teristics of this 11mestone aqu:fer are not- yet mvestlgated

Therefore, the study on the pérmissive susfaiﬁed yield of po'tab]e': grotindwater should be
performed in these llmestone areas. The results of this study can soon be re‘"iected in the
detailed demgn of groundwaier deve]opment for the LI water supply systems. The

- récommended . tasks are test wells construction with- purnpmg tests the water Quality

analysis, ctc. as speclﬁed below.
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. Test Well Sites; at urban arcas in Kibawe and Kitaotao

«  Number of Test Wc]!s; one deep well in each municipality

« _ Tentative Deep Well Design; depth of 180m, diameter of 300mm and screen
length of 50m

. Pumpmg Test; Time Draw-down w1th maximum discharge of 2 ‘500m3/day and
Recovery Test

. Water Quahty anmmatlon fo include Ca Mg, Fe and Mn

+ Results; possibility of yielding and potable water quality

Spacing Allocation for Level 1f and I11 Wells

The pumping rates required for Level I facilities are fairly lower compared with that of Level
IT and TII systems. The well interference in Level I facilities need not be studied in terms of
sbacing of wells and production rate; since most formations in shallow and deep well areas
generally have enough grouudwater development potential. As Level 1T and I1I Wells are
usually expected to produce h1ghe1 discharges to meet the water demand, the spacing of wells

to avoid well mterfcrenoe has to be con51dered Spacing allocation for Level I and 11T wells

‘was examined con31der1ng the specific capacity, pumping rate, and the assumed drawdown of

lem at the interference rad1us for a pumping duration of 16 hours

(1) Specific Capacity _
: According to th_e existing well source information, specific capacity was considered with
__ran'ges from 0.5 lpém to 6.5 lpsm. To simplify the calculation, an average value in each

range is adopted in the calculation of interference radius.

(2) Pumping Rate
The pumpmg rate was estimated by assummg a drawdown of 10m with the average value
of spemﬁc capac1ty and pump operation of 16 hours/day The formula used to determine
proper well Spacmg is the Jacob modified equation. Drawdown at the interference

boundary is assumed 1cm after a pumping duration of 16 hours.

Table 7.7.1 presents the estimated spacing requirements and the number of wells to be con-

structed within a well field of lkm2 The spacing interval betwee'n.adjacent wells to avoid

well mterfcrence is planned to be more than twice the distances of the calculated 1nterference

radlus



Table 7.7.1 Spacing Arrangements for Planned Wells

Range of Estimated Estimated L
Specific Capacity Pumping Rate Interference Radius Estimated
3 ' - Number of wells/kin?
(Ipsm) (m’fday) {m)

0.5-1.5 500 80 45
1.5-3.0 1,000 120 20
30-45 2,000 160 11
4.5-6.0 2,500 200 7

> 6.0 >2,500 200 >7










8, FUTURE REQUIREMENTS IN WATER SUPPLY AND SANITATION
IMPROVEMENT

8.2 Targets of Provincial Sector Plan

Table 8.2.1 Estimation of Base Year Service Coverage of Waler Supply

. : ) Popl_llnliﬂ;nfit:irl\i:;l by 1997 PGpuimwnﬂiﬁi;c:r::ﬁ::“HMUO"' Population Strved in the Base Year (1997)
Name of Acea Populaifon .
Municipality {1997) - -
| B JLevet i LEI"“__' Total "l“]‘f‘ Level i bevel | opogar | 18 Lever 1t MY | ot P;;:"ﬁ'::ﬁ‘
. -~ |urban 4960] 1,032 0] 2.702) 3944 . 1,032 210]  2,702] 3944 [
Bavngon Rural 18,906] - s ,368] 14,075] 15,443 1.368] 14,075] 15,443 32
Total 23366] 1,052] 1,578] 16,777] 19,387 1,032 1578] 16,777] 19387 g1
trban 4,013 300 2,881 33N ] 390] 2,881 3271 82
Cabanglasan . [Rural 26,540 - 3376] 21,074) 25050 K 3.876] 21,174 25,050 a
“[Totat IEREE 4.266] 24,055] 28,321 : A.266] 24,055 28,321 93
Urban |- -3,870 175] 2401 2576 : : 175]  2.401] 257 a7
Dansilng Rural 11,746 13151 9,839 11,154 ] i i35 2.839 11,154 (S
Total, 15,616 1,490] 12,240] 13,730 . i 1.499] 12,2400 13,730 3%
Urban 3548 B67|  s13] 2551|4030 . 867 612]  2,551] 4030 89
Dangcagan Rural §.  12,90% 200 2,486] 2,686 . © 200  2,486] 2,686 3]
Total 17457 867 . aizb 5037 6716] - . 867 212] 5037 6,76 3
Urban [ 23,145} . 2,133 9720 10,722} 13.827 . 1z, 9mf o,722E 13827 60
on Carlos Rurab | - 30,2111 1,503 o12]  16462] 18,817 1,503 912} 16,4962] 18877 [
Tolal 53.336] - 3.636] 1884 27.184] 32,704 - 3,636] 1.884] 27,184| 32,704 61
Urban —5475] 2.329] - 2062 4401 23201 21621 4401 32
Impasugoig Rural 20,0100 728] 1604 17,622 19,954 728" 1.6os| 17,622] 19.954 93
- [Toul 26.585] 3,057 - 1404| 19,784] 24445} - - 3057 1604] 19,784 24445 92
. Urbon | 4,794 1.620] - 1,236 . 2,856 ) b vez0] 1.236) 28s6] - w0
Kadingilan Rural | - .23,227 - L040f 13,094 (14,134 L § 1,040] 13.094] 14134 2]
N - [Tol 27,021} . 2.660] 14,330} 16,990 : j : 2660 14.330] 16,990 3
~ Uiban | 17.250] . 1,061 $40[ M1.445] 13341 - R | 1,156 540 H445] 1300k - 76
Kalilangan Rual |- 1n0ae. 193] 897 4415 5.505 ] : - 193 897) 4415 5,505 500
Total 78,299] 1.349]  1.437] 15860] 18,646 ] i : T340 ra37] 15860 18616 - a6
Urban | - 4347 272 52 : 2,824 N 297f - 5| 1,824 65
) Kibawe Rural | 27,352 368 1 23,848 24,217 ] : 369] 23,848 24,217 39
5 Tozal “31.699] “ 304} 320 23.848] 27,041 ] - 3,141 521 23.548] 27,041 25
2 Urban | - 9.89) 1,608 5.801). 6,809 . HE ‘1008 ss01] o800 69
Kiraotao, Rural . 30,209] . [.22,2851 22,285 : 1 22.285] 22088 74
Total 50,100 - - 1,008 - 26,086] 29,004 T 1 ] 1,008 28.086] 29,094 73
T [Uban | 14,361] 1,015 197 1L155] 1237 . : j - 1.015] . 197 11,159 12,371 84
Lantapan ARwral | - 23,619 667] 5.325| 15,056] 2t.048 — T 667| 5325 15056 21,048 39
C. 0 {Total. 38,380] 1,682] 5592 26215] 33419] = - : 1.682F 5.523] 26,2158 33419 87
T |uman ] 23170 0935 i 335 1ol . ] i 935] - 335 3,200 35
Lihona . [Rural 30,525] 45830 5,145 9648 1937 - . - iR 4,584 51450 0648 19,377 63
) Total | - 32,842] 55191 5.145] -9.983] 20.647] e 5.519] 5,145] 9.983 20,647 63
Mataybalay . Urban | - 28.759]: 35.261] - | 23361 o 25,261 23361 3%
(Capital) Rural 91,419]  4,072[  3.053] 39,523] 51,653 - : 4,072 8058 39.523] 51,653 57
| Total | - 120,178]. 29,333]  8,058] 39,523} 76914 | 29333 8,058] 39.523] 76,914 [
Urban | . 2,704 : 3] - 2,160 2,272 b12{ 2,360 2371 [
Malithoyg Rural | . 14,342 | nsis) bL7el 13,234 j 1,518] tL716] 13,234 92
Touk |- - 17,086F . | 1630 13.876] 15,506 [ 1,630] 13.876] 15,506 91
icban | - 5,512] 4.281]. 0] - 4982 . 4.281] - 0] 4982 90
Manolo Fortich - [Rural | - 64.481| 19.635] _4.926] 30,484] 6),045 § : 19635 4.926) 364847 61.045 93
: Total ’ 69.993]. 23,818]  4,926] 37,185] 66,027 23.916[ 4926] 37,185] 66,027 [
Urban | . 52,948 . 3.879] 11,583 3,357 ‘20.819 i : - 58791 11,583 3,357] 20819 39
Maranmiag Rural : 12,398~ s8] 5,130 . 587 6275 558 s.i30f . 5871 6275 49
) Total - 65.846] 6,437[. 16,7131 3.944[ 27,094 ] ] 6,437] 16,713]  3.944] 27,004 41
] Urban 2078] 12000 2,181 15.734] 19.115 MRE 1.200f  2380] 15.734[ 19,115 83
Pangantucan . |Rural _ 16450 - 1,532} 9,903 11435 - ) . - B 1,532 9,903 11,433 0
" fretat |- -39,528] -1,200] 3,713] .25.637| 30,550 - R : 1,200] 3,713] 25,6371 30,550 71
: Urban |, - - 14,458] ~.7,63%].. - :].75,930] 13,569 - : 7639 | . 5930 13.56% 94
Quezon- Rural 61,1631 1.888[- 1,909} 54,522] 58,390 ] S 1,889] 1,909] 54,592| 5890 93
. Total | 75,621 . 9,528) .« 1.909] 60,522 71,959 . . 95281~ 1.909] 60,522] 71,959 95
] o Udban | - i3,0301 360] 110,162] 10,522 ‘ i i [ 360] 10,062] 10,522 30
San Femando  [Rusal | 723,524 - 432 19,564] 19,996 -1 - —a32] 1364|1999 85
Total - | . 36,654] - - 792| -29,726] 303518] TN 02| 299265 30518 33
" Turban |- - 10,880] 33%1| 3,224]  3,5597. 10,664 1 3881] 3,224f 3,539] 10,664 9%
Suntilao ‘|Rural R L 1,568] - 3,473} - 5,041 ) . - : 1,568] 3473 5,041 33
) Tola! | | . 16,501] 23881 4,792] -7,032]15.705] : - - a88t] 4,792 7,032 15703 95
Urban | . 3663] 4,800 252 < '] 5082)- . - 4,800 252] - 5052 80
Talakag Rural J ~ 35438 - 7 a50] 29,653[- 30,103 . I . 4501 29,653 30,402 85 -
- [Torat |- - 41,1011 = 4,800~ -702) 29,633 35,635} N ] —agzen) - 702] 29,653 35135 80
Urban | . - 36,445] 120,552} ~ 113,883 -34,435) 1 - 20,552 | 13.383] ;34435 94
Valencia [Rurat |- 97.533]: 11,053 5.984] 78,256] 95,293 . . . 10,053 59841, 78,256] 95,293 98
. Total |, 133,998] 31,605]." 5984 -92,139] aopa8] | B | 31.605] 7 5984 92,139 129,728 97
— . Urban | .- 292,948] :85,732] '23.488) 108,881  N&, 104}~ 85,7321 23,488 108,881 218,101 T4
Provincial Total [Rural 689,332} 45,251} 53,189 453,755) 552,195 - ) . 1 45.251] 753,189] 453,755] 552,195 20
Frotal | 982.330] 130,983] 76.677] 562.636] 770,296 ‘ ] 130,983} 76,671] 562,636 770,296 78



Table §.2.2 Population Coverage in Phase [ Provided by Served Population in the Base Year (Water Supply)

Name of ren Popuwlation Served by 1997 Facilities 1997 . o 2003
Municipality N Total Coverage Total | Coverage
Level 10l | Level | Level® | Total | o of 4 %" & voptiatan | o
Urban 1,032 214 2,702 3944 4,960 &0 5,827 08
Baungon Rusal 1,368) 14,075 15,443 - - 18,906 82 22,213 70
. Tolal 1,032 1,578 16,777 19,387 _23,866( . 1] 28,040 9
Urban 390] 2,881 3,271 4,013 82 1,556 72
(abanglasan | Rural 3876 21,174 25,050 26,540 94 30027 0 83
Tal - 4,266 14,055 28,321 30,553 93 34,683 32
. Urban : 175 2,401 2,576 K 1)) 67 4,339 59
Damulog C|Rural 1,35 9,839 11,154 E1.746 95 13,228 84
Total LA9OE 12,240 13,730 15,616 58 - 17587 .~ 78 -
Urban 267 612 2,551 4,030 4548 89 . 52312 77
Dangcagan Rural ) . 200 ‘2,486 2,686 12,909 21 . 14,852 18
Total 67 . 812 5,037 6,716 17.457 38 20084 .33
. Usban 2,133 972 19,722 13,827 23,145 60 L 26374 ‘52
Dori Carlos  ~ |Rural PS03 . 912] 6462 18,877 w162 b 44260 - - 55
©|Total 3,636 1,884 27,184 32,704 33,356 [ 1 60,800f . 54
Urban 2329 e 2,162 4,491 - 5,475 82 62861 M
Impasugony Rural [ - 728 1604 17,622 19,954 rinii 95 . 24,236 32
Total 3057 1,604 10,784 24,443 26,5851 .. 92 30,522 .80
. [Urban 1,620 1,236 2,856 4,194 60 S 533 54
Kadingiian Rurat ) 1,040} 13,004 14,134 22227) . 64 - 024,683 57
. Tota) . ) 2,660 14,3301 - 16,99 21,0211 63 . 36,006 57
Urban 1,561 . 540 t1,445) - 13,141 17,250 76 T2 Y66
Kal;langan . Rural - 193 . 897 4,415 3,505 11,049 .50 . 12,760] - 43
) Total 1,349 1,437 15,860 18,646 28,200 66 | 32,682{ 57
{Urban 2772 ‘52 . - 2,824 4,347 SN 4,746 60
Kibawe . |Ruyal 1369 ' 23,848 24,217 27,352, 89 29,866 81 .
: ) Total 3,141 © 52 23,848 27,041 31,0699 .85 U 34.612) 078
fUban {- © <1,008] 5,801 6,809 9.891 60 | oaL260] 00
Kitaotao Rural : 22,285 22,285 30,209 74 © 34,389 65
) ] Total ) 5,008 28,086] - 29,004F 40,100 13 : 45,6491 - - 64
T |Urean 1. 1013 197] . 11,159] - 12371 () N PR 1] R
Ladlapan Rural - 067 5,325) - - 15,056 21,048 - 23,609 39 v - 26,485 79
o Total 1,682 5,522 26,215 33,419 - 33380 - 87 43,036 78
C [Urban 035 . 335 1,270 Co 2,317 3 25291 .. 50
Libona Rural 4,584 5,145 9,648 19,377 30,5251 63 33.319) - 58
] Totl | 3,519 5,145]- - 9,983 20,647 - 32.842] . 63 : 35,848 - .38
Mataybaldy ) Urban 252611 . - ) 25,261 NI '_ 8'3". 35.268 .72
‘ Capital) Rural | 4,073 - - 8,058 39,523 51,053 91,419 7_57 . .1 l?.l 11 o 46 .
- Total . 29,333 8,058 39,523 76914 - 120,178] - 64 147319 052
- -|Urban - 1121 - 2,160 2,272 2,704 84 .- 3.029 - 75
" [(Malitbog Rurat. 1,518 11,716 13,234 14342 92~ 16,064 82
- Total | : 1,630 13,876] - 15,506] - 1740 91 19,093] 81
: - " |Urban 4,281 : 701 4,982 5,512 .90 RN I
Manolo Fortich Rural 19,635 4,920 36,484 61,045 - 64,481 " 95 SJ2218] - 85
) Total 23,916 4,926 37,185] - 66,027 69,993F 04 - 78,388 34
Urban 5,879 11,583 3,357 20,819 52,948 39 : 61,404f - 34
Marainag {Rural 538 5,1301 - 587 6,275 T12,808] - 45 - 149571 . 42
. | Towl 6,437 6,713 3,944 27,094 65,846 4§ 76,361 35
: - [Urban 1,200 2,184 15,734 19,518 7 23078| . -83 . . -25,137 .76
Pangantucan " {Rural . 1,532 9,903 11,435 - 16,450 © 70 C11918] - .64
. Total ~ 11,2000 7 3,713 25,637] 30,550 C 39528 77 43055 ¢ 71
. - [Utban 7,639 ©5.930F - 13,569] .. 14,458 94 oo i34 88
Quezon Risral ©1,889f - 1,909 . 54,592 58,390 61,163 . 95 Lo 64,901 -7 90
_ (T 9.528]  1909]  60522] 719590 75621] 95 T80,242]. .90
Utban | . 360 10,162] - 10,522] 3430 . 80 |. - 16,024] - 66
San Fernando Rural . 4320 C19,564] - 19.996] - 23,524 - 85 SN 0
- Total S 29,726{ 30,518F - 36,654 83 J 44,7350 68
Urban 38811 3224 15591 10664 - 03800 - 98 - | .- 12988] B2
Sumilao Rurat ) 1,568 3,473 5,041 5T 858 S 6,818] 4
R Total 3,881 - 4,90 7,032 15,705 16590 0 95 ©19.806) 0 79
_ {Urban 4,800 2521 - - . 5,052 o 5.663] .89 . 6,440) 18
Tatakag {Rural - 450 29,6531 . 30,103 135438 -85 ©40,298] .08
Tolal 4800 702] -29,653[ . 35185) - 4Li01f .86 - 40,738 .75
- “{Urban 20,552 . . 13883 34,435] ~..36,445 04 - T 41,208) - 84
Valencia Rurai | 11,053 [ 5,984 78.256]" 952031 .. .07,553[ 08 C -} 1103011 86 ¢
C - Froml | 31,605 - 5,084]  92.139] 129,728 - 133,098 97 S150,300] - 86
S Urban | . 85,732 - 23,488] - 108,881|: 2§3,10] ©292,948 L4 33897 es
Provincial Total [Rural | . 45251( 53,180] 453,755 s5s2,195] - 689,382] " 80 - - | - 784878] - - 70
: Total 130,983 76,677]  562,636]  770,296] 982330} - 78 . 1,120855] ;69 ¢
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Tate 8.2;5 Number of Publie Utilities with Sanitary Toilefs in the Base Year (1597)

o |No.of PUwith] | ) "
. o of w1 witn} MO 0T PUSII g vy | Na. of PU wity | O 2F P with
Name of Ty No. of PU with . ! Toilels in . Sapitary N b
L vpe - Sanitary Tollets In Tallets in Base Covernge (%)
Municipatity Toilets in 1997 : by Planned/On- Toilets in Base
- " | 'Toitets in 1997 : : Prarned/Ou- Year 1997
going Project - : . year 1997
. - Co gaing Projects .
Public Markei 2 2 2 2 140
Baongon Bus/Jeepney Terminal 2 2 2 ? §00
Parks/Playgroimd
Total 4 4 4 4 100
Public Market 1 1 |l L 100
o BustJeepney Tenninal i t ! i, “100
Cabanglasza Parks/Playground
. Total 2 2 2 . -2 100
Public Market 2 2 2 2 L
. Bus/feépney Temminal 2 2 2 2 LoD
l)a_mu!ob Parks{Playground -
: Total 4 4 4 4 100
Public Markel 2 2 2 2 » . 100
Daogeagan Bus/Jeepuey. Terminal 2 2 S 2 i2 . ;o0
TS Parks/Playground - - . .
__Total 4 4 4. 4 100
Public Market 4 4 4 4 --100
Don Caslos Busteepney Tenninal 4 .4 4 4 100
. - |Parks/Playpround - - .
- L Tedal 3 -3 8 8 = 10D
Public Market -~ o
Impasugony Bus/Jecpney Terminal
] Parks/Playground
Tota) . .
Pubjic Market 1 1 ] 1 100
- Rug/feepney Termiinal ] ] 1 ] . 160
Kmf"“"ian Parks/Playgiound : — L
) Total 2 2 2 2 160
Public Market S 2 I 2 H 50
. Bus/Jeepney Tenuinal 1 -1 L 1 101
Ka!nlangan Parks’P:;yg):ound : - BN
.. Total 3 2 ) 2 . L 67
Public Market 4 4 4 4 H 100
P Bus/Jeepney Terminal 4 4 4 4 109
Kibawe I’arksIP{aygmund 1 1 - ] 00
| Total 9 9 9 --9 L 100
Public Market -2 2 2 2 i)
. Bus/Jeepney Terminal j
K itaotao Parks/Playground -
Total 2 2. 2 2 100
Public Market 6 4 6 4 67
Bug/Ieepney Tenuinal - 4 4 4 4 100
Lawapan Parks/Playground :
“Tetal 10 8 10 3 30
Public Masket L
. BusfJecpney Terninat
fiLibena Parks/Playground
Total -
Public Market 1 I | 1 o100
! : . Bus/Jecpney Terminal 2 2 2 2 L 100
Mataybalay (Capitah roo o varound 1 1 i 1 BT
Total -4 4 -4 4 100




‘Table 8.2.5 Number of Public Utilities with Sanitary Toilets in the Base Year (1997) (vont'd.)

. . o | Mo, of PU with
o of PU wit| MO 0T PUSIN Ty | o, of pU witn | VO OF PU with
Name of - No. of PU with| - . Toilets in P PR Saaitary
. . Fype e Sanitary B Toilets in Toilets in Base |, . . N Coverage (V)
Municipality Toilets in 1997 X Planncd/On- ) y Toilets in Base
Tollets in 1997 y Planned/On- Year 1997
. . going Project N L year 1997
going Projects
- {Public Market 1 1 1 1 101
- - |Busflecpney Tenninal . 1 1 L | 100
Malitbog Parks/Playground - :
Total .20 2 2 2 100
“APublic Markét 5 3 5 5 100
_— Bus/lecpney Tenninal 1 1 1 | 100
analo Fortich . Parks/Playpround 1 I A t 100
1 " Total_ H 7 7 7 W0,
“{Public Markei 6 6 F 6 6 100
Maramayg Bus/lcepney Tenminal 2 2 2 2 160
Parks/Playpround :
: ) Total 8 8 8 8 100
Puobtic Market - 1 i 1 t LoD
Pangantecan Bus/leepuey Te_nniml 2 2 2 2 100
Parks/Mayground :
Bl - ~Total 3 3 . 3 -3 100
" |Public Market- . 2 2 2 2 100
Quezon |Bus/Jeepney Tenninal Z 2 3 2 100
: |Parks/Playground .
: .. Total --- 4 4 4 4 100
Public Market
. Bus/Jeepney Terminal
San Femando . [FukoPlayeround
- ‘Total, :
. | Public Market 1 1 ) 1 120
. Bus/leepney Teiminal :
Sumitao Parks/Blayground - .
- "~ Total [ 1 I 1 160
Public Market A - I i 100 -
PR Dusteepncy Teminal 1 1: 1 i _ivo
Falakay Parks/Playground - :
. Total - 2 2 2 2 100
Public Market -5 5 5 5 100
. Bus/Jeepney Tenminal 5. 5 3 5 100
Valcnc.la Parks/Playground . : -
© - Tatal 10 1 10 10 o0
Public Market - 49 46 49 46 94
- Bus/Jeepney Temiinal 37 37 a7 37 100
Provincial Total - | ey greand 3 3 3 3 it
. Total - 89 86 39 86 97
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8.3
8.3.1

Projection of Frame Values

~Review of Past Population Development and Population Projection

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

population for the years 1997 (planning base year), 2003 (medinm-lerm target year) and 2010

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

follows:

+

(1)

NSO populatlon gensus results in 1980, 1990 and 1995 .
1995 Census- based National and Reglonal Population Pro;ectlon prepared by the NSO

Provmmal Physical Framework Plan/Comprehenswc Provincial Land Use Plan (1993-
2002) '

1995 Census Based Natlonal and Reglonal Populat1on Pm]ectlons NSO

- The NSO conducted the national populatlon pro;ectlons for the perlod 1995- 2040 and the

less than 10 million by ycar 2000) The foI]owmg are the result of’ prOJectlon for the two _

regional projections for the per;od 1995-20720. -_The assumptlons tak@ into’ acqou_nt future
trends in the demographic processes of fertility, mortalify and migratidn réquired by the

cohort-component method for pro;ectmg populatlon The 1995 Populatlon Census was
used as the basis for the prOJecnon
In the regidnal p'opuiation projection ' chidn X and XI, the subjéct regidns for the 2“°'

batch areas of this study are’ class1ﬁed as medlum 31zed regions (at least 5 m11110n but

' regions in 2000 2005 and 2010

_Table 8. 3 1 Reglonal Populatmn Pro;ectwn

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 Rate . 244% 1 233% | -244% | 221% 1.98 %

RegionX .Population 1,765,.120 2,197,554 | 2,472,947 | 2,737,148 L NA NA

(Revised) | GrowthRate | - - |1.222% | -239% | '205% | - NA NA

_ ) Population 3,346,803 4,458,829 | 5,052,730 5,749,821 | 6456,464 7,146,889
{4 Region XI : :

Growth Rate - 291% | 253% | 262% . | 2.-35-%' 205%

" Note: Region X (Revised) excludes CARAGA Region NA: Not Available ' .
Growth rates of Region X and Region X (Revised) from 1990 to 2000 are pmJectud at 2.38% and 222%,

respectively.

The growth rates from 1980 1995 between Reglon X (prevxous compos:tlon of the
provinces used by the NSO) and the recently arranged Reglon X (excludmg the provmces

/in the CARAGA Region) are almost ihe same. The growth rate (2 22%) of the revxsed

Region X adopted from 1990 to 2000 is the same as that experlenced from 1980 to 1990

8-12
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(10 years). However, the prowth rates between 1990 and 1995, and 1995 and 2000

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

(2) Provincial Physical Framework Plan/Comprehensive Provincial Land Use Plan:

Bukidnon: Planning period 1993-2002

The provincial population for the year 2002 was projected with 1990 as the base year,

" The provincial growth rate experienced between 1980 and 1990 was adopted for the

projection. However, the growth rate used in the Land Use Plan was revised in this study
from 3.09% ‘to 2..94% based on updated census results. Meanwhile, the recorded/
projected growtil rate ef Region X (excluding CARAGA Regien) from 1980 tcr 1990 and
from 1990 to 2000 is 2.22 % |

The population projection on the provineial total and the component municipalities was

made with 1990 as the base year, The jjopul’ation for the year 2002 was projected using a

: umform growth rate betwcen 1990 and 2002 referring to the experience from 1980 to
' .1990 (census years) '

"I_‘abie8.3._2_ shows the past population .de'velopments in census years (1980-1995) and

projeetions for the years 1995 and 2002 wirh 1990 as base year using the assumed growth
rates for the period 1990 to 2002 as established in the Comprehenswe Provincial Land

Use Plan (hereafter referred to’ ae “Land Use Plan”).

Compariug the census ahd the projected p.opulatitm'in 1995, the provincial population

~ based on the census was about 4% lower than the pI’OjeCth On the olher hand, the

growth rate from’ 1990 to 1995 was reduced from the previous 2. 94% to 2.19%. T hus, it
is -recommended to use the recently experlenced gro_wth rate for the medium-term
prejection. Regarding the municipal pbpulation in 1995, about 60% of the municipalities

(of a total of 22 municipalities/city) decreased their pepulatior_l from _1990'. _Although the

'diffe'rencesbetw'een adtua‘i and projected poj’aulation are within +10%, the municipal

"growth rates expenenced between 1990 and 1995 may be apphed for the medium-term

plan to reflect the current trend.

(3) Populatlon Pro;ectron of the Provirice

The followmg COnd]thIl.S are con31dered/assumcd in the populatlon prolectlon

N .,Provmcral Ponulatron :

' 1) The reglonal populatlon (Reglon X 1nc1udmg CARAGA Reglon at present) pro]ected

by the NSO for the year 2010 is referred to, as the fixed frame value of the Region.

The followmg are the population ratios of the province to the Reg1on from 1980 to

g-13



1995 and for the year 2003 (projected as a base year 1995 with the growth rate from

1990 to 1995).

Table 8.3.2 Census Population and Projected Population

_ : : 'Pro_fectéd PépuiationlAdnpted
Municipa]iileity : Cer.lsus Population /Growth Rate (%) Gro;;t;olil:;: a(:/;) [:Js?;fl; :l(ear
1980 1990 1995 1995 2002
Baungon 18320 130 201 7 7
Cabinglasan B - T Y} Y
Driog. .59 | 130515010 0% I
Dangcagan | 13.602 132%3 . Igggﬂ . lsggg lﬁggg
D.on C_ariés 3?‘038 4;‘%5 5;233 — 525,3% 63213?
it T e R T N+ - I S —
. 'Kédingilall'- 20634 2?3;1 . 2?223 o 251722 281432
Kalilangan .18’316 2;3?3 23233 i 27'23‘% ’%2293'8
T e T /1 e
Kicotao S S B YT BT BT
Lan.tapan. & 2?’678 . 3?1’3(8)1 ‘ 3?3? 404833 534783
S e e B e
T s - 7 e Y 1
Malitbog 13581 “égﬁ“ T I ST s
ManloForien | —4243 1 761029 | @400 I seal 94054
Matanag S I R 1) 2 ——Y
I e S 1 17
O o B s 3
T e e e R | e
i
Talakag 25@55 3§§29 .. 33?28 - 41394913 l 53334913
Valencia 81835 _ %136"51610 : 1;228‘_ 06723 . 138'312% 176302;
Province 631634 84239%_291 . 9420 14903 979383? — 12153133

Note: Provincial growth rates for the year 1995 and 2 2002 are est;mated usmg the totai of municipal

_population. .

The growth rates by mummpa]lty for the years 1995 and 2002 are rcwsed usmg updated population
records. .
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Year

- 1980 1990 1995 2003
Province 631,634 843,891 940,403 1,118,358
Region 2,758,985 3,509,753 3,938,252 4,742,782
P/R 22.9% 24.0% 23.0% 23.6%

- The provin'c_ial ratio to the Regidn is _stable'wi'th a range of 23% to 24%. The
population 'share_ of the'province' to the regional total in the 1011g-term period is

assumed to be represented by that of 2003.

The growth rate (2.19 % is adjusted to 2.20% and 2.22'% for the years 1997 and
200.3.,' respectively as a sum of municipal population) experienced during the period
.1'99.0 to 1995 is hasically épplied for the medium-term (1995-2003) projectton with
1995 as base year. For the long- tehn'projectien from 2004 to 2010, the provincial
average growth rate of 2.03 % was estimated applying. the aforementloned manner of

projection. Th_e prolected populatlon for the years 1997, 2003 and 2010 are as

to!!ews:_
' Year - Population - Growth rate
1995 940,403  Census result |
21_997 o 982,331 : 2.20 % (initial assumptlon 2. 19 %)

2003 1,120,854

' 2.22 % (initial assumptmn 219 %)
.2010_ 1,289,804‘

_ 2,(_}'3 % (eetimated from prejected popu]atien in 2010)

Mumcmal populatlon

'lhe municipal populatmn for the medlum term targct years is estlmated using the

recorded growth rates between 1990 and 1995. Table 8.3.3 shows the projected

‘ populatmn w1th growth rates by mumclpahty

For the year 2010in the long term it is assumed that the trend of population growth of

the respectwe mumclpahtles between 1990 and 2002 which is considered in the Land

| Use Plan, w:ll be reahzed in lme w1th the land use plan of the provmce Thus, the
""prOJected growth rate for the year 2002 by mumelpahty in the La nd Use P]an is first
apphed to prolect the 2010 populanon from the year 2003 Then, the municipal

'populatmn ¢stimated mmally is adjusted in proport1on to the populatlon size of each _

‘munwlpahty to the total provmmal populatlon to meet the abcwe mentioned provincial

populatlon ﬁxed for the year 2010 {a, 289 804 persons) In this adjustment, the growth

rates of Baungo_n, Damulog, Dengcag_:_m, Kibawe and Mahtl__)og are fixed (rates used in
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the Land Use Plan) to avoid negative growth rates (less than —0.5%). Table £.3.4 shows

the results of the study process and the projected population by municipality for the year

2010 and the adjusted growth rates

Table 8.3.3 Municipal Population Projection and Growth Ratcs

Annual Growth Rate (%) - Population (person)

Municipality <5755 | Land Use | 00-05 Adopted 1995 1997 2003
Baungon 0.77 0.74 2792 2,72 122,617 23,866 28,040
Cabanglasan 4.58 4,58 2.14 2.14 20,288 1 30,553 . 34,683
Danulog 0.77 0.76 200 | 200 15,010 15,616 17,587 .
Dangcagan 0.83 0.83 2.36 236 16,660 17,457 20,084
Don Carlos 2712 271 220 ©2.20 (51,083 | 53356 60,800
Impasugong | 4.34 433 1233 233 25,389 .|, 26,585 30,522
Kadingilan 1.48 1.46 176 1.76 26,093 27,021 | 30,006
Kalilangan - | 271 270 . 10243 | 2437 [ 26973 |7 28,299 32,682
Kibawe 0.60 . |  0.60 148 | 148 -30,783 | 31,699 34,612
Kitaotao - 1.57 1.55 218 | 218 38,404 | 40,100 45,649
Lantapan = -} 400 | 400 | 193 1.93 36,943 | 38380 43,036
Libona 340 | 339 147 0. 147§ 31897 1..32,842 35,848
Malaybalay 4.54 - 4,50 3.46 3.46 112,277 120,178 | 147379 .
Malitbog 0.95 - 0,95 1.91 191 1 16414 1 17,046 19,093 .
Manolo Fortich 3.74 3.71 - 1.91 1.91 67,400 | 69,993 78,388
Maramag | 4.19 4.17 2.50 L 2.50 - 62,673 65,846 76,361
Pangantucan | = 2.10 2.10 143 143 38,418 - | 39,528 43,055 .
Quezon 1.67 1.62 -1 099 | 099 74,141 75,621 | 80,242
San Fernando 2.33 233 3.38 338 | 34,299 | 36,654 44,735
Sumilao "4:57 456 3.00° | 3.00 15,640 | ' 16,591 19,306
Talakag 3,51 349 216 | 2.16 39378 | 41,101 46,738
Valencia = .| 356 | 353 | 207.| 207 128,623 133,998 | 151,509
Province 2.94 3.09 2.19 2.19 940,403 | 982,331 | 1,120,854

Note: 1995 population is census resulis.

- Population by irban and rural area _
In the Land Use Plan, urban/rural 'oopulation'by municipality for the year 2002 is
projected with 1990 as base year. "The annual growth rate’of the rural pob'ul'ation for.the
year 2002 by mumclpalrty is estlmated by the PPDO referrmg to the expenence from
- 1980 to 1990 and the future 1and use plan _The provmcral average growth rate is set at
. 15%, whrch is modlﬁed from the experlenced 077 % between 1980 and 1990, |
| Furthermore the growth rates for 4 mumerpahtres -of the totai 2 munlelpahtreslclty are
modified wrth a unlform rate of 0. 77 %. The urban populatlon by mumcrpahty is
estinated as the balance between the total populatron and the rural populatron The

average growth rate of urban aréa ef the provrnce 1s estrmated at 6 3 %

Urban and rural populatron by mumcrpalrty was studred consrdermg the 1995 census Q
results and the estrmated figures in the Land Use Plan ' '
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Table 8.3.4 Municipal Population Projection and Growth Rates

Population Projection Usin . L
Municipality pG'.R tn Lg’é Use Plan & o :‘010 Popr:)lalmn P:)?:ctmn - -
X 3\ . k. anare h .

2003 Pop, ) 2010 Pop. | " Adjusted %) Modified ©%). | Adjusted | . (%)
Baungon 28,040 | 0.74 29,525 27433 [ -0.31 20525 | N.A 20525 [ 0.74
Cabanglasan 34,683 | 4.58 47,452 44,090 3.49 44,090 18 437551 3.38
Damulog 17,5871 0.76 18,544 17,230 | -0.29 18,544 |  N.A 18,544 | 0.76
1 Dangcagan 20,084 | 0.83 21,281 19,773 | -0.22 21,281 | MN.A 21,281 1 0.83
Don Carlos 60,800 | 271 73,3151 68,121 1.64 68,121 5.8 67,603 | 1.53
Impasugong - 30,5227| 433 41,066 38,156 3.24 38,156 33| 37866 | 3.13
Kadingilan 30,006 | 1.46 33,210 30,857 0.40 30,857 26| 30622 0.29
Kalilangan 32,682 | 270 39,383 36,592 1.63 | 36,592 3.1 36314 1.52
Kibawe 34,612 | 0.60 36,092 33,535 | -0.45 36092 | NA | 36092 0.60
Kitaotao - 45,649 | - 1.55 50,838 47,236 0.49 41,236 4,0 46,877 | 0.38
Lantapan - 43,036 | 4.00 56,633 52,620 2.91 52,620 4.5 52,220 | 2.80
Libona . 35848 | 339 . 45270 42,063 2314 . 42,063 3.6 41,743 | 2.20
Malaybalay 147,379 | 4.50 200,562 186,352 3411 186,352 150 1849351 330
Malitbog C 19,003 | 0950 20400 18,954 | -0.10 20400 1 NA | 20400] 0095
Mariolo Fortich - 78388 | 371 101,157 03,989 2.63 93980 8.0 93275 | 2.52
Maramag 76361 F 407 . 101,641 94,439 1.08 94439 | 817, 93721 | 2.97
{ Pangantuian ‘43,0550 2100 49,797 46,269 1.03 46,269 391 45917 . 092
“Quezon’ 80,242 | 1.62 89,795 83,433 | 056 0 83,433 | 71| 82,799 045
San Fermande . | 44,735 | 233 52,562 48,838 | . 1.26 | - 48,838 4.2 . 48,466 | 1.15
Sumilao 19,806 | 456 | 27,0610 0 25144 347 257441 - 21| 24953 336
Talakag 46,738 | 3.49 59423 | 55213 241 55,213 47 54,793 | 2.30
Valencia, C151,509 | 3,53 193,153 179,467 245 179467 | - 153 ] 178,103 | 2.34
Province . 1120 854 | 3.09 | 1,388,160 l,289,804 2.03 1,293,720 10071128980 1 2.03

Notes: : ' ’ :

G.R.: Annual Growth Rate 'N.A.: Not App]lcable : '

1). Adjusted.in propértion to municipal population (provincial total of 1,388 160) to meet the fixed fi igure (1 289 804)
2) “Estimated growth rates of municipalities between 2003-and 2010 using adjusted population %, '

3) Modified population from adjusted population " for Baungon, Damulog, Dangcagan, Kibawe and Malitbog

_(figures in Land Use Plan are used) to avoid negatwe growth rates. The population of the rernammg mumclpalitles
is that of adjosted V. '

4) Preportion

of the mumcu)al populatlon (exciudmg above five mumctpahtles) to totai populatlon of 1, 172 879,

5) Municipal population : modified for the five municipalities ¥ and reatranged for the other mummpallttes 1o meet the

© -population

of 1,172,879 using the shares {above item 4)}.

- 6) Estimated growth rates of mummpalmes between 2003 and 2010 applymg ﬁnally adjusted populallon

1

Past population development .

Table 8.3.5 shows the urban and rural populatmn with growth rates in census years
(1980 1995) by mun1c1pahty Wlth regard to the rural populatuon of the provmce to
the total populatlon the provmcml averages in 1980 1990 and 1995 were 84.7 %,

- 68.5 % and 70 2 Y, reSpeetwely The prov1nc1a1 averages of the rural populatlon in

the past 15 years were w1th1n the range of 70-85%.. ‘While, the growth rates of Don

Carlos Kahlangan Kitaotao,. Lantapan Maramag, Pangantucan and Sumilao from
1990 to 1995 showed negatlve trends Likewise, the share of the urban populatlon of
the province has been about 20 %-30 % during census period, although the growth'
rate from 1990 to 1995 was as _hi'gh as 6.30 %,




Table 8.3.5 Past Popuiation Development by Urban and Rural Arca

2y PmJectlon of urban and rural pOpulatxon for the years 1997 2003 and 2010

_ N.A.:Not Applicable

Population: person
1980 1990 . 1995

Municipalit Urban/ | Share Urban/ G.R, Share . Urban/ G.R. Share
N B e @) | T | Rerat | e | oo | T | Rl @) | o).
Baungon 18,320 15,456 B4.4 19,774 12,352 222 625 | 22,617 17,217 7.72 79.2
Cabanglasan 16,843 16,843 100.0 26,351 24,064 . 3.63 91.3 29,288 25,441 1.12 86,9
Danwlog 12,596 12,596 1006 | 13,595 10,593 -1.72 71.9 15,010 11,290 138 752
Dangcagan 13,652 10,414 76.3 14,823 10,807 T 037 729 16,660 12,320 2.66- 73.9
Don Carlos. 35,038 27,482 78.4 45,815 29,727 0.79 64.9 51,083 28,924 055 56.6
Impasugong 14,803 11,687 79.0 22,629 12,410 0.60 548 | 25389 20,160 16.19 794
Kadingilan 20,634 16,223 78.6 | 23,911 19,573 .89 819 | - 26,003 21,464, 1.86 823
Kalilangan 18,316 12,235 66.3 23,923 15,230 221 637 26,973 19,531 <701 39.0
“Kibawe 26,949 22,549 33,7 28608 | 24,780 0.95 B6.6 | 30,783 26,562 1.40 86.3
Kitaotao - 29,497 29,090 98.6 34,472 31,017 0.64 90.0 | 33,404 28,931 -1.38 753
g Lantapan 22,678 19,847 87.3 33,581 | 29,655 4.10 - 883 36,943 22,735 -5.18 615
+w= 1 Libona 21,229 19,899 93.7 {29,652 27,778 339 93,7 1" 31,897 29,647 130 929
5 | Malaybalay 60,719 46,761 - 769 1 94922 1 65332 3.43 69.2 | N2217 85,409 =5.44 76.1
a Malitbog . 13,581 11,917 87.7 14,934 2,670 0,61 848 | T 16414 13,810 1.74 84.1
~ |, Manolo Fortich 42,493 | 39,171 922 | 61,320 | 44489 138 725 | - 67400 62,092 | 689 92.1
Mararnag 36,734 29,204 9.5 55,394 29,373 006 | 530 62,673 12276 | - 16,01 19.6
Pangantucan | 29,065 25,981 89.4 | 35777 | 25352 -0.24 70.9 38,418 15,988 -3.81 41.6
Quezon 59,819 | 53,073 827 | 70,566 ] . 47,901 chox | 619 ] 41 59966 | - 4.60 80.9
San Fernando 23,083 | -16,064 69.6 | 29,052 18417 1 . 138 | .634 [ 34299 22,013 3.63 642
Sumilag™ 8635 6,553 759 | 13,494 [ . 8,197 .56 459 1 15,640 | | 5384 2,77 14.4
_Talakag 125055 22,301 39.0 35,379 | 31,397 348 f 87| 39378 | (33952 1.58 36.2
‘Valencia : 81,833 69,845 85.3 1:6110 . 48,536 -3.57 S48l 128 623 93,640, “14.05 | C. 728
Provinge 631,634 | 535,191 84.7 |. 843,891 | 577,850 0.77 |- 685 |. 940,403 | 660,452 ;271 70.2
Baungon . 18,320 2,864 156 1. 219,774 7,422 9.99 375 22,617 4700 | 873 - 208
‘Cabanglasan | 16,843 o 0.9 26,351 - 2,287 N:A, BT 29288 | 3847 | 1096 EER]
Damulog 12,596 . [} 00 | 13,595 3,002 MN.A. c22k | as010 1 a0 4.38 24.8
Darigcagan 13,652 1 3,238 237 . i4,823 4016 | . 218 o 27| 16,660 | 4,340 "1.56 26.1
Don Carlos 15,038 | . 7,556 216 95815 | cleoss . 7857 350 | SLo@d | 22,159 | 661 | - 434
Impasugong 14,803 3,116 210 | 22,629 10,219 12.61 452 ) 25380 [ 5229 -12.54 20.6
Kadingilan 20,634 4,411 214 | 023911 | 4,338 017 180 |.126,093 . 74,629 LA 17.7
Kalilangan 18,315 6,081 S 332F 023923 8,693 3.64 363 | 726973 16442 [0 1358 [ sro
Kibawe 26,949 ~4,400 16.3. | 23,608 | 3,828 -1,38 134 {130,783 4221 [ 197 C13.7
a i -Kitaotao 29,497 o407 14 |- 34472 3,455 23.85 10.0-1".'38,404 047% [ 2235 24.7
E. Lantapan 22,678 ] 2,831 125 § 33,581 3926|332 ( - o117 100369437 147208 |- 2034 38.5
& | Libona 21,229 1,330 63 [ 29,652 1874 349 63 ] 31,897 122507 3T 7.1
-§ Malaybalay - 60,779 14,018 3.4 -9a722 ] 29,190, 1,61 308 | 12,277 {26,868 7 164 239
= | Malitbog 13,581 1,664 123 14,934 2264 | - 313 1520 - Tl6414 | o 2,604 2.84 15.9
Manolo Fortich | 42,493 | 3322 18 | 61,329 | 16840 | 1762 2757 |- 67400 [ 75308 | 2062 19
Maramag . 36,734 1,530, 20. $5,394 7). 26021 | 1320 47.0 | 762,673 | 50,3971 14,13 80.4
Pangantucan 29,065 3,084 10.6 35,777 10,425 12.95 29.) 38418 | 22,430 “16.56 58.4
Quezon 59,819 6,746 113 70,566 22,665 1288 | a2 74,141 14,175 _-8.96 19.1
San Fernando 23,083 7,019 304 29,052 10,635 424 366734299 12,286 293 35.8
Sumilao 8,635 2,082 24.1 13,494 7,207 13.36 541 [ 15,640 10,256 | - 7.03 65,6
Talakag C 25,055 | 2,754 1.0 35379 | - 3982 3.7 1.3 393787 5426 6.38 13.8
Valencia 81,835 11,990 L147 F NGO | 61574 18.88 582 | 128,623 34983 | 1234 272
Provinge 631,634 96,443 153 | 843,891 | 266,041 10.68 305 | 940,403 |. 279,95§ 1.02 29.8

The rural populatlon by mumclpahty for the targct years was first prOJected and the

urban population ‘was -calculatéd to mieet the af‘orcmentloned municipal total

population by smoothmg the rural populatlon

In the projection of municipal ‘rural population; the fdlioWi_ng are assumed by

short/medium-term and long-term purposes.
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«  Short/Medivm-term target: 1997 and 2003

+ Updated census results in 1995 are applied in terms of the share of rural

population to total population by municipality.

. Long-tcrm target: 2010

+ The growth rate of the mral popuhtlon by municipality, which is used for the
: pm}ectlon in the year 2002 in thc Land Use Plan, is basically employed with
2003 as base year. It is anticlpate_d that the share between urban and rural

'p'o.pula'tion will be regulated to meet the land' use plan in the long-term period.

The urban populatton of 5 mumcipahtles Kadmgllan Kibawe, Kltaotao Libona and
Talakag for the year 2010 by applying the above-mentioned method rcvealed lesser
populatlon than that of 2003, - Therefore the rural and urban popula‘uon of these

_ mummpahnes was revised to keep urban popuIatlon in 2003 for that of year 2010.

Under the above assumpttons and modlﬁcatlons the provmc1a] average share of rural

populdtlon for the year 2010 was arrived at 64%, about 6% lower than the ﬁgure in
._ 1995 (70. 2%) and even much lower than those in 1980 and 1990 (about 84.7% and
- 68.5%, respcctwely)

- Table 83 6 presents the prcuected urban and rural populatmn by mumczpahty with

dssumed/estlmatcd growth rates.
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Table 8.3.6 Population Projection by Urban and Rural Area

Adjusted pcpulanon by municipality is est:mated accordmg the followmg procedure.

201¢
. 1997 i _ ) 2003 - Population Projection .
Municipality _ Using Growth Rate Adjusted "
Used in Land Use Plan )
Tota | Upban S(’:;;* Towt | Upbrm S(’:;;;* Tatal _",;‘;:{ f,“) 5(‘:;_38 Urbans _t(:..; s(r:/..;e
Baungon . 23,866 | 18,906 792 8040 | 22213 9.2 50 | w3 [ 22| esd | 1semy | 222 643
Cabanglasan 30,553 | 26539 869 | . 34583 | 30127 | 869 | . 43755 | 3789 | 077 | - 927 | 31789 077 7
Damulog 15616 | V1,6 | 752 17,587 | 13,228 | 152 1esaa ] 1358 0.7 753 | 13988 0.77 753
Dangeagan 17457 | 12809 [ 19 20088 | 14853 | 738 3281 F 1524 037 766 | 15241 0.37 716
Don Carlos S338 a0z 56.6 60800 | 24426 | 566 67,603 | 36376 079 538 | 3637 0.79 53R
Impasugong |- 26385 [ 2Lne | a4 | 0S| 24236 | 194 TTITR66 | 23272 0.60 667 | 25.272 060 | 667
Kadingilan 17021 | 22277 | 623 30006 | 20683 | 823 we22 | 260dd |0 850 [ 25299 | 035 826
Kalilangan 28498 {11,049 9.0 32682 | 12,760 | 390 36314 |- 14870 231 405 |14k 221 40,9
Kibawe 3699 [ 21352 | 63 M6z | 29866 | 863 | . 36092 | 354 077 873 | 3136 069 | 869
Kitaolao A0 | OG0B | 753 | Aseaw | 34389 | 353 | 46kTI | 35e60 | 064 | . 763 | 35T | 0.0 | 960
g Lantapan | 38380 | 33E1 | TEV3 | 43036 | 26As | 615 | 52330 | 3SAET | 410 | 67z | 35087 | AN | B2
= | libona TR s | w2 35848 | 33319 | 929 { .. 41,743 | 42077 339°) 1o0% | 38214 [ 238 939
S [Mataybatay | V007 | 140 | 1| Wwram | NI | 78 915 | Tialeed | FA3 | 768 | waksez | 343 | 765
= Malithog | . 17046 | 14342 | i 19,693 [ 18054 | T84l | - 20400 16763 | 061 | B2z | 16763 061 | 622
Manolo Fortich 69,993 | 64281 | 921 7388 | 25| %) |, #3275 | 18939 123 846 | 7899 | 128 B4.6
Maramag . €588 12897 | 196 76,361 1955 | 155 93,121 15020 | 006 | 168 (5026 [ 006 | 180
Pangarlucan 39,58 | 16450 | 316 43055 | 17918 | 416 45917 | 17619°7] -0%4 BA[TITE9 ] 024 | 384
Quezon - 5621 | 65183 80.9 | . 80242 | 64900 | 809 85765 [ 60406 | -0z | 730 | 60406 | 102 73.0
SanFemando - |- - 36654 | 23,525 | 642 | . 44,735 287111 64z . 48466 | -31,602 | 138 652 | 31602 | 138 | 652
Sumilao 16,591 sl 344 19,806 G518 314 24,953 6555 | 056 | 263 6,555 | -0.56 | . 263
Talakag - 01| 35438 86| 46738 RN ] 54703 | 5),208. TIER @4 | i 264 62
Valencia - | 13398 | 91353 | 18 151,500 | 110301 | 728 | 38103 | 5519 | 357 | B0 | 85519{ 337 | 48D
" Provinee CUem2 33t | 6893837 702 | 112085 | 1843877 700 [ 1289804 | 832,756 0.85 646 | 825,791 | 073 |. 640
Baungon .| 23866 4959 208 28,040 5,827 208 29525, | 10542 | 834 [ 357 10,542 | S84 | 357
Cabanglasan 30,553 4,013 131 34,683 4,556 BT | 1198 {479 | 273 11,966 | 1479 273
Darr'lu]cg 13,616 3,870 2{1.8 17,587 4,359 24.8 18,544 4,586 073 _ 2_4.7 4586 |. o 24.7
Dangeagan a7 4,548 60 | T ze0sa {0 smaa | 26l | 21281 [ 76039 | 207 | 24 603 [ 207 |74
Don Carlos 53356 |73 434 60,800 | 26374 434 61,603 | 31,227 244 462 | 30,227 244 462
Imp'asﬁgong' 26,555 5.4'1'5 206 30,522 6286 206 ;;37,36@' _ 12,_59_4 D044 |33 12,554 10.44 13
Kadingilan 27,021 4,794 177 30,006 5323 T Jexe | T as | A1 GBS s Com | 174
Kalilangan 28299 | 17250 | 610 32,682 | 19922 | - 619 3314 | 20444 | 106 | s90 | 71,848 106 | 91
Kibawe 31,699 4,347 [EX] 34,612 4,746 13.7 16,092 ‘4,579 -0.51. 12.7 4,746 0.00 13.1
« | Kilaotao 40,100 9,891 247 a5618 | 10260 | 247 ] 46817 | 10518 | 044 #WI| 1260 aoe | 740
E Lanfapan 38380 | 14,761 835 43,036 | 16,551 33 52,200 | 17,133 049 ns | 13| o4 | 328
e | Libena 375z 2317 71 35.848 2,529 71 41,743 33 174 03 259 o000 | . 6N
% Ma;gybalay 120178 | 28759 | 239 147,379 | 35268 | 239 8IS | ATST L 22 [ 4290 286, B2
» Malithog 17,046 2,704 159 15,093 3,029 159 20,400 3,637 265 1.8 3,637 265 | 178
Manolo Fortich 69,993 5512 7% 78,388 6,173 79 93375 | 14336 | 1239 | 154 | 14336 | 1279 154
Maramag 65346 | 52948 | 804 6361 | 61403 | 804 | 95921 | 75701 361 Bi0 | 78,01 | - 361 840
Pangantucan 9,58 | 23078 S84 | 43,085 | 25137 584 B9 | 2829 171 616 | 28,298 1.71 616
Quezon 75621 | 14,458 9.0 [ 80242 15341 19.1 82,7909 | 22,393 555 | 210 | 22393 535° 210
San Fernando 36,654 {13,830 [ 353 44,735 | 16024 | - 358 483466 | 16,364 073 [ 343 | 16368 | 073 332
Sumilao 16,391 10480 | 656 {19306 | 12988 | 636 o5 | T8ase | 510 37| isasE | 50 BT
Talakag aLiel | 5663 138 46,738 6440 | - 138 54,793 353 800 | - 66| 6430 0.00 g
Valencia . 131998 | 36445’ 272 | SL509 | 40207 | 272 | 78103 | 92583 | 1226 | s520| 9x583 | 1236 | . 520
Province - 982331 | 292,048 | 298 1,120,354 335977 |. 300 | 1,289,804 | 457,048 449 | 354 | 464013 A7 | 360
Notes: ! i ’

I Urban population of the § mumctpahhes in 2003 was emp!oyed for the year 20]0 (since estimated urban'

population in 2010 is less than that of 2003).
i Accordingly, rural population for the 5 municipalities estlmdted using the growth rates in the Land Use Plan was
" revised to méct respective municipal population fixing urban population int 2010,
[0 Rural population of the other municipalities is estimated in application of respective growth rates in the Land Use
Plan, and that for urban population is calculated as !he balance wnh mimicipal total population.
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8.3.3  Projection of the Number of Public Facilities

W

Fs
Table 8.3.9 Projected Number of Public Utilities by Municipality by Target Year
’ 1007 2003 : 2010
Nanie of Type :
Municipaiity No. of Public Proposed Total Proposed Toial
© Utilities Caonstruction Construction ’
Public Market 2 2 : 2
Baungon Bus/Jecpney T_crminal ' 2 2 2
Parks/Playground : . : .
Total, L ) 4 . : 4 -4
|Public Market -~ 1 ) o ]
. Bus/Jeepney Terminal 1 1 : 1
Cabanglasan Park slPlZlyg'roun 3 : _ e
- Total - ' 2 ' © 2 . 2
Public Market . 2. 2 . 2
Bus/Jeepney Terminal 2 2 ’ 2
Damulog Pdrks}'?gygruund ) : .
Total o 4 . 4 4
Public Market 2 z . : 2
Dangeagan " [Bus/leepney Terminal 2 2 2
Parks/Playground L )
: Total 4 4 - 4
Public Market - 4 4 : 4
- . Bus/Jeepney Terminal 4 : 4 : 4
Don Carlos Parksl’P:nyground HE ) . o
Total - 8 ! - 8
Public Market | ) 3
E ]mpasugéng Bus/Jecpneéy Terminal
. - Parks/Playground
' Total 3 ' L
Public Market ] i B . ] : b
T, Bus/Jeepney Terminal i i . |
Kadll]glié[! Parks/P&yg{‘oﬁnd : 1. '
Total . . 2 2 R 2
Public Market 2 S22 S 2
- Bus/Jeepney Termiiial ol 1 [
Kalilangan Parks/Playground
qTotal . 3 3 3
Public Market 4, 4 4
. Bus/Jeepney Terminal 4 4 4
K1baw§ Parks/Playground I} 1 |
Toial ) 9 - 9 9
Public Market -2 2 2
. Bus/Jeepney Terminal
|JKitactao. " {Parks/Playground -
Total : 2 2 2
Public Market - G : 6 : 6
! a.ntapan . Bgs/]cepnéy 'Tgrfninal 4. 4 _ 4
- . Parks/Playground . , . . -
Total . . 10 - 10 10
. . {Public Market - S '
: . Bus/Jeepney Terminal
Libona - fParks/Playground
Total ]




Tablc 8.3.9 Prb_iected Number of Public Utilities by Municipality hy Target Year (cout_'rd.)

1907 -

2010

2003
Nameé of :
F it Type No. of Public Proposed " | Proposed
1 ality ’ Tots
‘N rnicipaity _ N Utilittes Construction Total Construction fotal
} Public Market | b 1
Malaybalay Bus/leepney Termirial 2 2 2
{Capital} Parks/Playground - ] 1 ]
: “[Total 4 T4 4
Public Market 1 1 1
. ‘[ Bus/Jeepney Terminal I 1 .
Malitbog Parks/Playground
Total 2 LA 2
_ Public Market 5 5 5
. Bus/leepney Terminal 1. 1 1
Manoln.l“oﬁlc.h Parks/Playground 1 S 1
Total 7 7 7.
Public Market 6 6 6
N Bus/Jeepney Terminal A 2 2
Maramag Parks/Playground .
Total : 8 8 §
Public Market I 1 1
Bus/Jeepney Terminal -2 2 2
Pangantucan Parks/Playground L :
Total 3 3. 3
Public Market 2 2 2
Bus/Jeepney Terninal 2 2 2
Quezon . Parks/Playground : .
Total 4 4 4
Public Market : ' e
o Bus/Jeepirey Terminal
San Fernando Parks/Playground " s
Total ' : I
Public Market i =1 ]
. Bus/jeepney Terminal
Sumilao Parks/Playground
Total 1 1. |
Public: Markel 1 1. 1
: : Bus/Jeepney. Terminal | 1 . i
Talakab. Parks/Playground Co '
Total 2 2 2
Public Market - 5 5 5
. Bus/Jeepney Terminal 5 .5 5
W - et
alencia _{Parks/Playground : - )
Total 10 .10 10 -
_ Public Market - 49 . 49 49
e " IBus/Jeepney Terminal 37 - 37 .37
Provincial Total Parks/Playground 3 -3 3
Total 89 .

89
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