6. PAST FINANCIAL PERFORMANCE IN WATER SUPPLY AND SANITATION
6.2 Past Public Investment
6.2.1  Sources of Local Funds

Table 6.2.1 Income and Expenditure of Sarangani, 1994-19%8

Municipality 1984 I 1995 1996 §1997 [EELR
Alabel
RECEIPTS
Local Revenues 3,208,676,11 3.496,605.00 4,466,089.00 6,643,944.00 38,288,786.20
iRA 14,564,640.00 16,144,722.00 17,392.926.00 22,280,593.00 25,518,376.00
Other [ncome -
Total Revenues 17,713.316.11 19,541,327.00 21,859.015.00 28,924,537.00 64,107,162.20
Expendinures
Cumrent Operating Expenditures: 14,547 303,44 17,340,502.00 21,352,088.00 29,035,614.00 41,089.496.50
Personal Services (P.5.) X IO.DJJ.ZSQA? 12,320,309.60 E5,016,159.00 21.690,527.00 18,89),834.48
Mairt. & Other Oper. Exp. {MOOE) 4,515,048.57 5,220,593.00 633592000 7.345,087.00 22,197,662.02
NET INCOME 3,226,012.67 2,100,425.00 506,927.00 (111,672.60) 23,017,665.70
Less: Caphal Qutlays ¥ 403459428 5.774,367.00 4,259.704.43 1,415.156.00 29.050.983.82
Non Office - . - -
5% Budgenry - . - - - -
Sub-Totzl Glker Expenditures 403499428 5,714,367.00 4,259.104.45 1.415.195.00 29,090,083.82
Add: Chther Reccipts '
Granis 212.65).50 1.184,500.00 - - -
Bomewings ’ 2,400,000.00 3,132.522.00 - 10,000,000.00
Extraordinary Rectipts 19,9565.60 20,270.00 ~ 1,560.00 - -
Sub-Total Other Receipts 232616.50 3,604,770.00 3,134.082.00 - 14,000,000.00
Nel Income {576.365.11) {69,172.00) (618,695.45) (1,526,273.00} 3.926,681.88
Glan :
RECEIPTS
Local Revenues ¥/ 3,521,777.47 5,041,256.51 4,351,190,00 6,178,226.60 3.999.137.19
IRA 20,668,897.00 23,038,648.00 24,693.046.00 32,198,232.00 37,527.548.00
Other Income - . -
Total Revenues 28,079.904.51 29,044,236.00 41,526.985.19

Expenditurgs

24,190,674.47

19,751,483.17

38,376,458.90

Current Opcraling Expenditures: 14,807,180.20 20,429.971.00 29,036.339.0¢ 3191332428
Personal Services (PA‘S.) 9,210,103.00 10,625,452.13 13,177,685.00 18,268,933.00 20,339.209.88
Maint, & Other Oper. Exp. (MOOE} 5,591,027.20 9,126.031.04 7,282,291.00 10,767.405,00 11,574,154.50
NET INCOME 9.383,494.27 8,328,421.34 8,614,259.00 9,340,119,60 9.613.660.81
Less: Cipiulbuilays v 2,869,148.06 7,170,245.4% 6,728.546.00 4,213,610.00 3,541.493.50
Non Office - B - -
4% Dudgetary - - - -
Sub-Total Other Expenditures 2,869,148.06 7.170,245.41 6,728,546.00 4,213,610.00 3,541.,493.50
Add: Other Receipts ’ :
Grants - - . - -
BoiTowings . - - 107.913.00 - -
Extracsdinary Receipts 89,699.86 266,110.46 . - 70,088.00 37.126.14
Sub-Total Other Receipis . §9,699,86 266,110.46 107,913.00 70.638.00 3712634
Met Income o 6,604,046.07 1,424,286.35 1,993,626.00 5,196,597.00 6,109,294.05
Kiamba
RECEIPTS ~
’ Locat Revenues I/ 4,495476.62 7.182,718.50 5.103,430.00 7,458.449.06 5.235,400.00
1RA . 13,851,897.00 15.321,424.00 16.480.111.00 20,033,364.00 23,039,456.00
Other Income - .
To.lal Revenues 18,347 373 62 22,504,142.90 21,583.541.00 27.491,813.00 28,274.856.00
Expenditures L X
Current Operating Expenditures: 14,489,942.51 20,856,941.21 2§,765.985.89 25,289.962.00 30.670,471.67
Pezsonal Services (P.S.) 8,689,350.93 13,624,119.54 14,523,014.34 18,583,447.00 21,968.462.31
Maint. & Other Oper. Exp, (MOOE) 5.800,591.58 1,232.821.67 7,242,971.00 6.706,515.00 3.702.015.36
NET INCOME 3,857,431.1 1,647,201.69 (182,444.84) 2,204.851.00 {2,395,621.67)
Less: Capital Qutlays 2/ 1,760,436.19 2,094,142.1% 1,080,013.00 1,016,392.00 525.732.00
Nan Office - -
5% Budgelary oL . -
Sub-Totat Other Expenditures §,760,486.19 2,094,142.19 1,080.013.00 1,016,392.00 525,732.400
Add: Other Receipts
Granis ) 679,320.00 17167233 13,000.00 .
Bomowings - - -
Extacidinary Rereipts : - : - -
Sub-Total Other Receipts 679,320.00 171,672.33 - 13,000.00 .
Nei Income 2,776,264.92 (275,268.17) (1,262,457.84) 1,198,459.00 (2,921.353.67)
Maasim
RECEIPTS : :
Local Revenues §/ !.STﬁ,STﬁ.ZS 2,160,575.64 2,191,634.00 7.352.238.00 1,999,300.00
1IRA 15,317,214.50 16,861,284.00 18,01%.051 00 18,0£9,053.00 .16.757.| 1200
Other ncome < : .
Total Revendes 16,893,784.75 19,021,859 64 20,210,682.00 25.371.291.00 18,756,452.00

Expendiluies
Current Operating Expenditures:

13,138,834.59

15,399,551.67

16,318,523.00

22,206,323.00

17,058.870.64

Personal Services (P.5.) - 8,082,410.37 9.399,201.76 10,396,248.00 13,312,198.00 16,171,282.50
Maint. & Othes Oper, Exp, (MOOE) 5.056,424.22 6,000,359.91 6,422,275.00 3,894,125.00 10,887,587.74
WET INCOME 3,754,950.16 3,621,307.97 3,392,164.00 3,164,968.00 (8.302,458.64)
Less: Capita) Qutkays 2/ 4,435,063.82 5,517,990,32 3,362,656.00 2,062,733.00 2,122,176.00



Table 6.2.1 Inconte and Expenditure of Sarangani, 1994-1993

Oibgr [ncome
Totai Revenues

14.336,779.48

18,449,901.47

Municipatity 1994 l 1995 ] 1996 1997 908"
Mon Office . - -
o Bodpetary - - - - -
Sub-Tota) Other Expendiures 4,439.093.82 5.517,990.32 1.362,650.00 2.062.133.00 2.922,176.00
Add: Qiher Receipts
Grants 2.193,312.50 1,035,397.00 A48, 79500 6,600,00 117,500.00
Tonowings . - - - -
Extaordinary Receipts - - - N X -
Sub-Taral Other Receipts 2,193.5312.50 1,035,892.00 43,795.00 6.400.00 137.500.60
L Net lncome 1,504.368.34 {859,785.35} 78,303,00 1,108,835.00 £40,287,134.64
5 Maitum
RECEIPTS : .
1.ocal Revanues 17 2.530,398.48 351303147 4,518,940.95 6.697.262.90 303437691
1RA 15,526,451.00 12,936,864.00 14,326.761.05 18.678,199.10 20,738,73%.00

NET INCOME
Less: Capital Quilays 3¢
Non Office
5% Budgerary
Sub-Total Owher Expenditures
Add: Oer Receipts
Grants
Bomowings
Exiraondinary Receipls
Sulb-Totak Other Receipts
Nel Inceme

2.468.600.21
3.738.381.60
3,738.58:.60

286.381.00

286,331.00
6,016,400.31

5,024,207.09
6.184,887.25

6,184,887.25

.] 43,197.00

143,197.00

(1,017,483.16)

5,050.337.00
1,223,750.00

1,223,750.00

3,826,587.00

11.978,340.56
415724352

4.757,243.52

7,221,597.04

18,363,162.00 233156180 2537301301
Expenditures . - .
Cuyrrent Opezating Expenditures: - 12,053.790.04 14,172,811.97 15.321,261.00 20.462.106.00 12,504,76.9%
Personal Services (P.5.} 8.147.662.40 10.199,600.90 11,865,313.00 14.741.256.00 16.068,500.44
X Maint. & Other Oper. Exp. (MOOE) 3.737.127.64 3,973,211.07 4,155,948.00 5.120.320.00 6.435.316.50
NET INCOME 2,271.959.44 4,277,039.50 1.544.441.00 4.913,356.08 3.168.396.12
Less: Capital Qutlays 27 1.129.497.24 3,848,101.33 3,649,630,00 2.843,4D5.00 2.713,778.75
Non Office - - - - .
3% Bedgenary - - - - -
Sub-Total Other Expendilures 1.124,497.24 3,848,101.33 3,649.63).60 2.843.105.00 271377875
Add: Giher Receipts :
Capital Revenues 123,722.46 45.000,00
Grans : - 667.500.00
Bomawings -
Extraordinary Receipts - 150,000.00 100,000,00 )
Sub-Total Cther Receipts - 123,122,456 195,060.00 104,000.00 667,560.00
_ Netincome 1.147,492.20 552,710.63 89,81190 3.169.951.00 1,322,117.37
6. Mlatapatan
RECEIPTS . : .
Local Revenues 1/ 922,330.50 1,519,181,00 3,102,142.00 2,016,313.00 1,086,338.86
IRA 17.734.540.30 19,329,162.00 19.32%,162.00 17.460.645.00 30.033,364.00
Cther Income ) - ) . o
Total Revenues 15.636,921.00 20,843,343.60 2243130400 29 477,138.00 31,i20h2G2 36
Expemdinires : -
Cuerent Operating Expenditures: 12.575.205.00 15,179.292.00 17,934,599.00 2492344483 1802572198
Persenat Services {P.8.) 7.881,039.0¢ 8,172,369.00 9,574,576.00 14,033,501 .85 - 1749023277
.~ Maing. & Gther Oper. Exp. (MOOE) 5,094,125.00 7,006,923.00 8,060.022.00 10,909,941.00 10,535,489.26
NETINCOME 5.681.716.00 5,669,051.00 4,496,705.00 4533,713.15 3,094,480.88
Less: Capiral Outlays 2/ 1.791.637.00 2,406,843.00 " 2,633,772.00 3.349.346.00 1,438,058.05
Non Office - Ce - - -
5% Budpetary . - - - .
Sub-Total Other Expenditures 1,791.687.00 2,406,843.00 2,683.772.00 3,349.346,00 4.438,058.05
Add: Oiber Receipis
Grants - - - - R
Borrowings - - - - -
Extraordinary Receipts - - - - -
Sub-Total Other Receipls - - - : - -
Net Income 3,890,020.00 3,262,208.00 1.812,933.00 1,183,867.15 (1,343,377.173
7. Malusgon
RECEIPTS :
Loval lRevenues 1/ 2,702,914.73 361746216 | 3,332407.00 4,244,620.46 | 3.394,840.16
IRA 22,380,930.00 24,704,432.00 26,510,724.00 41,989,312.00 149,023,518.00
Other Income - ' . ) -
TFoal Reveaues 25,0633,844.72 38,32]1,944.16 29,8‘{3.13].“0 46,233,932.46 53,418,358.16
Expenditures . : - ' .
Current Operating Expenditures: 156534181 23,297,737.07 24,792,794.00 34,255.091.50 48.047.270.87
Persanal Services (P.S.) 9,247,206.12 15.33E.966.18 18,003,285.00 73.481,694.95 2T.R40,6067.5%
Maint. & Other Oper. Exp. (MOOE) 5.568,037.69 7,965,770.89 6,789,509.00 10,773,396.95 0,206,603.32

"4.371.087.29
1,997.000.00

1.997,000.00

2,37:,087.29
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7.3
7.3.2

WATER SOURCE DEVELOPMENT

Groundwater Seurces

M

@

B

_Groundwater Availability in the Province

Major Information and References

The Groundwater Availability Map was prepared using the following information 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
scale.s of 1:250,000 and 1:50,000, respectively.

Geological Map of the Philippines published by BMGS with 4 scale of 1:1,000,000.
Water Resource Investigation conducted by NWRB, 1986. ' |
Well Inventory Database prepared by NWRB, LWUA and DPWH.

Well Inventory Database in the pr ovince.

General information on groundwater cond1t10n by DPWH-DEO and PPDO.

‘Well Log Data by DPWH-DEO and PEC.

- Water séurce information by Water Districts.

Approach and Methodolog)

The procedure in prepatmg the Gl‘Oldedtel Avallablhty Map is explained below with

workflow depicted in Figure 7.3.1.

_. -

Prepare a base mép with an approxiniaie scale of 1:600,000 (fit to the A4 map size).
The topographical map of NAMRIA (1 '250-000) was used as a reference map. Basic
information mc]udmg rivers and provincial and mumc1pal boundarles are indicated in

the pr epared base map.

'he groundwater potemial areas, based on the gec')logy of the province, are delincated
on the base map. The Recent alluvial and/or beach deposits, Pliocene-Quaternary
sedimentary foi’m_:ation (clay, silt, sand and gravel) and Pliocene-Quaternary volcanic
rock units (pyreclas.tics,r debris flow: and tuff) aregregarded as possible aquifers con-

sidering their high porosity and permeability.

Boundarles between groundeter developmcm potenhal area and d]fflcult area were

_deﬁned and de!meated as presented in Figure 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.

Rased on the results of electric resistivily 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, Main Report,

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

centml offices, wcll inventory of DPWH—DEO (refer to Table 7.3.1, Data Report) and

rock dlstnbu‘uon Figure ’/‘ 3.2 preqents the catcgorlzatlon in terms of groundwater

u[lhmtlon
Figure 7.3.2 Area Category by Groundwater Utilization

High Yielding Areas

Difficult Areas Shallow Well Arcas Decp 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. _ rocks.

: Water source: qhallow _ Water source: deep well
well : and shallow well

Shallow well areas are defined on the following basis:
(a) Predominance of serviceable shallow wells and presence of deep wells with water
quahty problem and/or low yielding aquifers.

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

. 5) Based on the mformdtlon prov:ded by NWRB’s well inventory and the data obtained
through the questlonnatres well specification for each municipality is established as
shown in the map. These specifications are used as references in cvalualmg the

- groundwater ava.ilability in each locality. Individual well locations with technical -

formation are presented in Figure 7.6.1, Data Report.



(3) Tuture updating and utilization of the map

Tor 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 groundW'!tcr devclopment by applying the
aforementioned pr occdurcs

2) Update the provincial database using the.q.ucstionnairc. made for- the study to make
necessary revision of the delineated boundaries of groundw.ater categorics.

7.4 Spring Sources
The numbers and disbhérgc of developed and untapped springs By mlini(:ipélity are shown in
‘Table 7.4.1. The data are derived from and the information obtéilled t.ln'ough the question-
naires and Table 7.1.1 Water Sources Information, Data Report. | |
Table 7.4.1 Existing Spfing Sources
: Municipélity No. of Developed Spring Untapped .Sprm‘gm
_ Q<2.8lps Q>2.8lps No. | Ave. Ips _ Range lps
Alabel : 9 0 3 8.0 80 ~ 80
Glan - I i 9 19 | 05 ~ 60 &
Kigmba | 19 0 4 1 11 4 05 ~ 15
Maasim 15 o | 71 10 08 ~ 12
Maitum 0 0 o |4l 0807~ 10
‘Malapatan _ : 7 0 "3 0 90 8 - 09”” r
Mafungon 46 1 5 413 10 ~ - 2000

Notes; “Ave.lps” & “Range Ips” mean the average dlscharge and the range of discharges in Ips (hlcr/sccond)

7.5 Surface Water Sources

The major rivers in the province were selected to evaluate their potentlal as water supply
sources to mieet the future water nceds of the provmce The followmg criteria were adopted
for the selection:

. Tivers currently utilized_'for domestic water supply

. rivérs which have gauging stations, and

. rivers with walershed of 100 km? or more.



Based on the above criteria, the selected major rivers are Glan, Lun Padidu, Buayan, Siguel
and Kapalong Rivers as shown in Figure 7.5.1 River Network Map. All these rivers belong

to WRR-XI, except for Kalaong, which is in WRR-XII.

The gauging station in the province is located at the Buayan River, which is shown in Figure
7.5.1. The runoff records are obtained from the “Philippine Water Resources Summary
Data” prepared by the NWRC in 1980. The information on the gauging stations and the pre-

sent uses (water rights) of the major rivers in the province is summarized in Table 7.5.1.

(1) Surface Water Utilization/Water Rights’
As seen in Table 7.5.1, the present water utilization in the watershed of the Glan, Lon
Padidu and Buayan Rivers totals to 4.8 m*/sec. Of this total, the water rights of 4.6
m*/sec are registered .for irrigat.ion use in the province. There are no registered water
rights for domestic and industrial uses. Only 2 private companies had registered surfﬁcc

water rights for fisheries (aqua-culture) in Alabel.

(2) River Flow Analysis
The flow duration curves, derived from the available runoff records, are shown in Figure
7.5.2. Also, for the._Silway' River duration curve, the specific discharges at the Clinan
'(Polor;lolok) and the"Lagao (General Santos} gauging stations in the province of South

Cotabato are added for comparison.

The stream flow, maintenance flow, diversion flow and return ﬂoW are usually used to
estimate the explditable surface water potential. In this study, the stream flow was con-
sidered as flow potenti.al for domestic use and the diversion flow value was treated as
the equivalent to the discharge of water rights registration in surface water use. No de-
tailed study on the return flow has been performed vet due to the difficulties in investi-
gating the irrigation, e?apotranspifation and recharge value to groundwater, etc. within
the eiitire watersheds i.n the province. Therefore, the return flow was not considered for

the estimation of exploitable potential.

It is generally acceptcd that to secure the re'quire.d volume for water supply, each water
use sector adopts the different return periods.  Usually, the dependability of domestic
waier supply is taken to be 20% or higher (10-year or longer return-period) of the whole
hydrological period.
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Specific Discharge umsec/100sqkm)
Percent of Time (%) Buayan @ Silway-1 Sﬂway—z Allah
(No. in Figure 7.5.1) 1 2 o3 .4
10% 1.79 7.85
20% | 42 6.63
30% 1.33 5.82
40% 1.13 5.28
50% 1.02 4.68
60% 0.98 4.19
70% 0.93 3.03
80% 0.86 B 3.07
90% 0.74 2.5]
100% . 0.70 ) | . . 0.73
Period of Data Used 1957-70 1950-'70° 195670 1 -1951-"70
Souree; Philippine Water Resources Summar\ Data, as of Jan. 1980 by NWRC .
Interim Report, Master Plan Study on Waler Resourccs Managcmcm, as of Oct. 1997 by NWRB
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 Figure 7.5.2 River Flow Duration Curve
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In determining the river mainienance flow, such factors as runoff characteristics, navi-
gation, fishing, picturesque s.ccncry, salt water intrusion, clogging of river mouth, ripar-
ian structures, groundwater table, flora and fauna, and river water quality shall be con-
sidered to maintain the normal function of the river. In {}}e Philippines, 10% of the de-
pendable flow of the river is at least required as minimum maintenance flow. Therefore,
the maintenance flow was calculated as the dependable flow for irrigation, which equals

to 80% (S-ycar retum-period). of the whole hydrological period,

Finally, the exploitable potential of surface water in the province was studied in the case of

inflow to and outflow from the respective municipalities. The results are summarized in Ta-
ble 7.5.2. '

(3) Surface Water .Qllaiity _
Within the watersheds of the major rivers in the province, there is no influence of sur-
face water pollution. The ﬁa]m plantations are widely distributed within the catchment
areas in thcfa'stern part of the ']'jro'vince. "However, some places in the said catchment
_ have no trees for watershed preservaﬁon. Presently, the turbidities of the Glan and Lun
- Padidu rivers are examined at normal levels, but there is a possibility of severe erosion

in the fhture.-

The results of Wate_f quality ar.l.alysis ar.e‘sﬁmmz_l'riz.ed i Table 7_.5.1, Data KReport. The
_samplirig locations were selected upstream of the respective municipalities. In the.said
table, Class AA and Class A of the DENR “Water Quality Criteri_a.for Fresh Water” are
-shown as re'ference for raw water evaluation. The PNSDW-1994 is also used to eQaluate
water qualitj' with reference to turbidily' arid'trac'e elements. The water quality of the

 selected rivers is classified as class “A”, although the parameters tested are limited.
7.6 'Fuiure Development Potential of Water Sources

(1) | Groundwéter
._ A 'well'in\ientory Co';fcr_in_g alt the municipalitiés shows that there are 4,957 éxisting wells
in‘the proﬁnbe, while 210 wells are recorded in the inventory prepared by PSPT (refer to
Table 7.1.1 and 7.3.2; Data Report). Déspite the éma_ller number of wells included in
PSPT dat.a, these were used in the analysis, sincefhese providéd technical information.
Of the total 210 wells, 117 have éomplet_e’ information: depth, static water level and spe-

cific capacity. Data are summarized in Table 7.6.1 Existing Well Sources.
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Table 7.6.1 Existing Well Sourees

Depth (m) SWL (mbgs) Sp. Cap. (Ipsm)
Municipa“ty ’[‘ype NQ. e e e e 3 s i s e bt e st b e R 2 e e e
Ave, Range Ave. Range Ave. Range

DwW C10| 4231360 - 480 521 40 - 400} 066]0.11 - 075
Alabel _

Sw 91 100! 60 - 150 771 40 - 130 - - - -

DWW 23| 3871360 - 420 710 40 - 80 - - - -
Glan

SW 29 877 60 - 150 721 40 - 120 - - - -

: DWW 17 4691420 - 480 441 40 - 60| 012:012 - 0.12

Kiamba '

SwW 171 1391 90 - 18.0 501 40 - 6.0 - - - -

Dw 11| 4651420 - 480 521 40 - 80 - - - -
Maasim .

SW 121 18.031 180 - 18.0 501 40 - 6.0 - - - -

DwW 13) 4441240 - 540 54: 50 - 80 - - - -
Maitum o i

Sw ot 17| 1801180 - 180 58] 50 - . 8.0 - - - -

DwW 8| 4200420 - 520| 206] 80 - 380| 0.09!008 - 017
Malapatan ’ ' Co

SW 71 1031 6.0 - 150 721 40 - 130 - - - -

DW 191 397 360 - 420 7441 60 - 807§ 0231023 - 023
Malungon - : : . : .

SW. 184 109 90 - 120 55 50 - . 60 - - - -

Notes;  The values of “Ave. dcpth SWL and Sp.Cap.” by municipality are estimated using the weighted average based on
1995 census population in respective barangays of well locations.
Legend; SWL=static water level, Sp.Cap. —spe(:IFc capacity, Ave.=average, SW=shallow well and DW= =deep well

Considéring the well information, the most productive wells are those having depths

raﬁg'ing from 36m to 42m. The good yielding wells have static water levels vafying from

- about 6m to 8mbgs and specific capacity of about 0.75 Ipsm.

Based on the hydrauhc characteristics and location of wells n Sarangam aquifers are
widely distributed along both sides of the Buayan River ﬁowmg in the northern portion

of the provmce from north to south. Shallow well areas are distributed in the southern

~ portion of Kiamba and Majtum. The Pliocene and older rock units are widely distributed
" in the mountainous areas that are classified as difficult area for groundwater develop-

ment.

As indicated in Figure 7.3.1 Main Report, the province faces the Sarangani Bay and the

Celebes Sea and saline water intrusion is observed in most of the coastal areas. In the

~ eastern pa’rf of thé province, the groundwater recharge areas are widely covered by lime-

stone hills, Water qualities of both deep wells and sprmgs have high Ca and Mg con-

: tents
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As alternative water sources, the untapped springs can he developed for future use.

These are the most reliable sources for water supply in the province because groundwater

quality has serious problems of saline water intrusion and high Ca and Mg contents.

Existing spring sources of 136 are utilized for water supply and they originate from the

high mountains of the province. The untapped springs of 45 are proposed as future water

SOUrces.
The detaﬂed hydmgco]oglcal charac{vrlshcs of each municipality are summarized in Ta-
b}e 7.6.2, wh1le individual well locations with technical information are shown in I";gure

7.6.1 individual Well Location and Specification Map, Data Report.

Additional wells shall be designed employmg ‘gravel packed well” with a filtration

thickness at annular space of about 50mm or tore depending on the gram sizes of aqui- '

ters and pumpmg capamty While, natural gravel packed well may bc adopted within the

areas wherc. well- sorted natural grave] formation i 13 dlstl lbuted at the expected aquifer,

Such areas arc usually thf: upstream areas of alluvial fans or plains in the province. The '

~formations suitable for nafura! gravel packed method can be observed mo‘stly at Sh’ll—
~lower depth. The apphcatlon of such method for Level 1 well is dlso justifiable, since in-
flow velocity of groundwater ihrough the screen is very low because of minimal pump-

ing rate by means of hand-pump operation.

Generally, shallower well has higher possibility to be constructed by the natural gravel

packed method than the deepet one in areas formed by recent deposits. This is because

_ the layers at different depths of alluvial plain or fan deposits ha_d_beeh formed by differ- _

ent conditions of transportation and sedimentation between varied grain sizes. There-
fore, the availability of the natural packed well development in the province is experi-

mentally assumed considering the limited infom‘xatioh such as topography, geology,

static water levels, etc., as shown in Table 7.6.3. However, the different proportions of

the 2 kinds of deep well structures (gravel packéd and natural gravel packed wells) are

not estimated by the accurate results based on the hydroged]ogical.study.

Exainir_l_ation on the effective grain sizes and the uniformity coefficient by sieve analysis
at the influential aquifers (composéd of coarse sand and/or fine gravel) should be con-
ducted duri ing the 1mplementat10n period. Such analysis and actua] well construction re-

sults are very helpful in considering the natural gravel packed method for future plan-

ning.

Pk
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Table 7.6.3 Proportion of Gravel Packed and Natural Gravel Packed Wells

Municipality Pr oﬁ osed Proportion (%) of L‘evel-l Deep Wells
(onlypotentist ares) ' Well Depth Gravel Packed Natural Gravel Packed
Alabel 40 m 90 % 10 %
Glan 40 m 95 % Cosv% |
Kaamba 40 m 90 % 10 %
Maasim 80m 95 % 5%
l'g;ili;l.fkll]l 40 m ) 85 %% 15 %W_
Malapatan 40 m 95 % 5%
(2) Spring

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

- collected and tabulated by questionnaire sheets-untépped spring information format, Data

Report. Data also included the parameters of barangay name, owrer, discharge, trans-

misston hine fength, and elevation différence.

‘Table 7.6.4 Untapped Spring Source Identification

Location Tdentification of Untapped Spring
Municipality Barangay Owner Dlsgg:;rge. T'(I‘:;[f)"*_ ' Elevatlor:nglfference
Alabel Alegria NA 8.0 7.0 60
- {Pag-Asa NA 8.0 5.0 - 100
Paraiso NA 8.0 ) LS 150
Glan Batulaki NA 1.7 7.0 130
Burias. NA 1.9 2.0 20
Datalbukay NA 0.5 1.5 - 30
Laguimit NA 13 1.0. 100
New Aklan NA 60 2.0 150
- |Pangyan NA 1.2 6.0 - 80
San Vicente NA 18 1.0 30
Small Margus NA 1.5 7.0 50
Sufatubo " NA 1.5 80 50
Kiamba Lebe NA 0.5 1.0 _2 o
Lomuyon ) NA L5 6.0 50
Nalus CNA 1.5 4.0 - " 40
Tamadang ‘NA 0.8 ‘ 1.5 5




Table 7.6.4 Untapped Spring Source Identification (contd)

Location ___Identification of Untapped Spring
Municipality Barangay Owner Diszggi‘ge I(I]:n{;* Elevatio;:rgiffcrcnce
Maasim Daliao NA 1.0 7 30
_IZamanga NA 1.0 5.0 7 40
"Lumasai NA 1.0 4.0 40
Malbang NA 12 40 50
Pananag NA 1.2 7.0 L
Seven Hills ‘NA 0.8 0.8 8
:;‘—inoto : NA 1.0 6.5 -7
Maitum Kalaneg NA 0.8 . Lo 15
Maguling NA - 0.8 33 10
Upo NA 0.8 . 08 20
Upo NA 0.8 13 30
Upo NA 10 | 15 38
Upo NA 0.9 1.6 45
{Upo NA 08 1.3 40
Upo _ NA 0.8 1.0 30
Upo o NA S 0.8 0.9 28
Upo NA | 08 07 is
Upo NA 07 0.5 20
Upo NA 1.0 1.8 35
Upo NA 0.7 1.0 18
Upo NA - 0.7 1.3 23
Maldpatan’ Libi " NA 0.8 4.4 50
Patag NA 0.9 a0 | 50
Upper Suyan “NA 09 | 22 | 100
Malungon B’laan - NA 200.0 4.0 120
Datal Batong - NA 1.0 2.5 150
Malabod NA 3.0 1.2 100
Tamban NA 15 4.0 80
" iUpper Lumabat . NA 1.0 2.5 | 150

"NA; Data not available-

Note: T.L.L.; Transmission line length
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7.7 Water Source Development for Mediwm-Term Development Plan

7.7.1  Detailed Groundwater Invcstigatioh Required

(1} Test Well Investigalion on Potable Groundwater Potential in Alluvial Plain
The urbanized areas of Alabel may be covered by Level-IIT water supply service. Hence,
the existing wafcr suﬁply systems should be improved, expanded or ¢ombined to méet
future demands. Presently, the 1995 cénsus indicatéd a total population of 12,628 in the
Poblacion of Alabel. Most of the water sources in this area are deep wells. Saline water

intrusion into the alluvium aquifers is observed along the coastal belt of Alabel.

For the future sustainable groundwater development in terms of quantity and quality,
therefore, the study on sustainabic. yield of potable groundwater shall be conducted. The
recommended tasks would involve test wells with pumping tests, the water quality

analysis, etc. as specified below.

. Studﬁ! Site; about 5 km? around Pbb]ac;,ion of Alabel _
. Review of Electrical Pi_‘ospecting‘ Survey; Groundwater fnvestigation, 1982 by
R . _ > o _
. Test Well Site; urban area in.Aiébel _ . _ _ %
+  Test We]l.; one.deep well ‘ ' _
. Tentative. Well Design; depth of 150m, diameter of 250mm and screen length of
40m ' ' _ _ | '
. Pumping Test; Time Draw-down with maximum discharge of 2,500m*day and
Recovery Test _ _
. Water Quality Examination; to include of Cl

»  Resulis; Potable Groundwater Potential

(2) Pumping Test Investigation on Groundwater Potential in the Limestone Plateaus
The majority of the water source in the limestone plateaus is spring. However, the
spring fields are located in the mountaiHOﬁs arf:'é where they are.ggneraliy far from the
populated area. Presently, the 1995 census indicated a tot'al_'pidpuizitioil of ‘a'b.out' :17,315
population at the urban barangays of the western coastal area. In Maasim, de.ep wells are
possiblé sources for Level III water supply ser_vice.. Groundwalter source.imba]ance
~might occur when the water demand of Maasim area is covered by deep well located at '

the same fieids. T h'erefqre, the study on the sustainable yield in the said area shall be

oo

conducted. Recommended tasks are lhe'pumping test of existing wells, the water qua.lity
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analysis, etc. as specified below.

+ . Test Wells; several existing wells owned by the Maasim WD

. Pumping Test; Time Draw-down and Recovery Test with maximum discharge of
2,000 m*/day

«  Water Quality Examination; to include of Ca, Mg, Fe, Mn and Cl

» Results; Groundwater Potential

'Spa'c_ing Aliocation for Level 11 and LI Wells

The pumping rates requiréd for Level I facilities are fairly Jower compared with that of Level
IT and I} systems. The well interference in Level 1 facilities need not be studied in terms of
spacing of wells and production rate, since most formations in shallow and deep well areas
generally have enough groundwatef developfnent potential. As Level II and III wells are
usually expected to produce higher discharges to meet the water demand, the spacing of wells
to avoid well interference has to be considered. Spacing allocation for Level II and 11T wells
was examined co'nsidering specific capacity, pumping rate, and assumed drawdown of Tem at

the interference radius for a pumping duration of 16 hours.

ey Sbeciﬁc Capacity
According to the existing well source information, specific capacity was considered with
ranges from 0.5 Ipsm to 6.5 lpsm. To simplify the calculation, an averagé value in each

range is adopted in the calculation of interference radius.

" (2} Pumping Rate

The pumping rate was estimated by assuming a drawdown of 10m with the average
value of specific capacity and pump operation of 16 hours/day. The formula used to
determine propér well spacing is the Jacob modified equation. Drawdown at the inter-

ference boundary is assumed at lcm 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 one km®. The spacing interval between adjacent wells to avoid
well interference is p]anhed to be more than twice the distances of the caleulated interference

radius,



Table 7.7.1 Spacing Arrangements for Planned Wells

Range of Estimated Estimated Estimated
Specific Capacity Pumping Rate  iInferference Radius Number of wells/km?
(lpsm} (m*day) {m)
05-15 500 80 45
1.5-3.0 1,600 120 20
3.0-45 2,000 160 11
45-6.0 2,500 200 7
> 6.0 >2,500 >200 =7
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Table 8.2.2 Population Coverage in Phase 1 Provided by Served Population in the Base Year (Water Supply)

Name of Population Served by 1997 Facilities . 1997 2003
Municipality Area | : : - Total Coverage Total Coverage
Level 1H | Level 11 | Level I'otal Population (%) | Population (%)
Urban 2,638 8067] 10705  13,341] 80 15,535 69
Atabel (Capital) [Rural 350 8a0| 24,4990 15680 35881 72 41,789 61
Total 2,088 40| 33,566] 36,394 o228 14 57.324] 63
Urban 4000f - 18] 8,794 13,002 17,851 73 202570 64
Glan Rl | 3% 732 34463] 35531 59,093 60 67,059 53
Total 4,436 40| 43257 4833 7694463 §7.316] 56
Urban Gi2| E3ai| E9si| T izoos] 7 13,592] 66
Kiamba Rural 3A38| T6500] 19048 29191 68 32,797] 61
Total 4,050 24,851] 28,901 1,289 70 46,389 62
Urban 80| 5544 GAr|  Bom[ it 9,841 65
Maasim Rural ) 1,938 14.,8_21 - 16,759 23,656 71 25943 _ 65
Total 870 1.938] 20,365 23,173 32629 7 35,784 65
Urban — §857] 8,857  10,308| 85 1,403 78
Maitum Rural i 2,_640 . 15,775 ) 8:,4 15 25,705 72 - 28190 65
Total X B e AT 39,5936
Urban 1,590 90| 17,300 15,989 25,730] .74 28,840 66
Malapatan Rural 1,950 ]2;76_4 14,714 24,018 . 61 26,944 55
Totl | 1,590, 2,040 30073| 33,703 49.768| 68 55.784] 60
Urban T300] 12,955] 13345 26359] 51 | amag0d| 40
Malungon Rural 2142 6,997 9039 73,867 12 94,167] 10
Total 3333 19052 22484 100,226] 22 27,7 0§
orovinil |V 9,198 1,‘209 69,867]  80,265]  114,750[ 70 133,072] 60
N () GB6[ 13,680] 125,829| 140,195 271,437 52 316,889 44
Totat 9.884[ 14,880] 195,696 220,460] 386,187 57 449961] 49
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Table 8.2.4 Number of Public Schbo_l Student Served by Sch.ool Toilets in Base Year (1997)

Smndard No. of

No. of Student to be

Standard No. of

ety | e f | 098 T | oy | s o e | o
. ’ 1997 ’ Bas_c Year (1997)

Alabel {Capital) lO,diO 2,920 2,920 28
Glan . 1 6,67."] 7,04ﬁ 7,040 42
ICiamba 8112 . 6,000 6,000 74
Maasim 7,190 2,040 2,040 28
Maitum 6,007 - 6,607 6,007 100
Malapatan 9,202 3,320 3,320 30
Malungon : .16,9!4 0,760 6,760 40

Provineial Total .74,506 34,087 34,087 46

P
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Table 8,2.5 Number of Pablic Utilities with Sanitary Toilets in the Base Year (1997)

No. of PU

1
No. of | No.of PU with No. of PU No. ql P
No. of e s o . with
<o PU with | with Toilets| Sanitary with . N
Name of PU with PO oo oo Sanitary | Coverage
i i Type . Sanitary | in Planned/ | Toiletsin | Toiletsin | 2 . °°° .
Municipality Toilets Toil 0 R Pl YRE | Toilets in (7o)
in 1997 oilets n-going ANNeL Base Yen Base vear
in 1997 Project On-going 1997 :
o 1997
. : Projects
Public Mm‘kcl_ 2 2 2 2 H0
Bus/leepncy Terminal i 1 1 1 o0
Alfabel (Capital) |- . _—
Parks/Playground | 1 1 1 100
Toal 4 4 4 4 100
Public Market 11 1§ H 11 104
Busficepney Termina) 1 1 I | 190
Glan : ‘
Parks/Playground - 2 2 2 HIO
Total 14 4 14 4 100
~T T Public Market 3 3 3 3 100
Bllsfjeépltby ‘Terminal 3 3 3 3 100
Kiaimba - :
Parks/Playground
Total - 6 -6 6 6 100
Public Market _ 2 ©2 2 101}
Bus/leepney Terminal | i 1 1 100
Maasim : :
Parks/Playground 1 | 1 I 160
Total 4 4 4 4 100
Public Markel P ) 2 2 100
Busl.leepn.cy.r Terminal | 1 i | 100)
vlaitum . : !
| Parks/Playground _ )
frol 3 3 3 3 100
" |public Market 1 1 [ 1 160
Busf]cc::pncy' Terminal i 1 | | 100}
Malapatan : :
Parks/Playground .
Total 2 2 2 2 104
Public Market 15 15 15 15 100
|Bus/Jeepney Terminal
Malungon - . K . .
Parks/Playground 3 3 3 3 100
Total g 18 8 E 100
Public Markei 36 36 36 36 100
L . |BusfJcepney Terminal g 8 3 3 100
Provincial Total [ S - .
Parksl?j:’sygroum_i 7 7 o7 7 100
Totat 31 51 51 51 00
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8.3

Projection of Frame Values

8.3.1  Review of Past Population Development and Population Projection ‘
Since the NSO has not yet prepared/issued fu[urc p()pulatidn of the provinces, the provincial -
poputlaiion for the years 1997 (planning base ycar) 2003 (medium-term tar get year) and 2010
(long term target year) were projected. Avalldble information for the study at present is as
follows:
* NSO population census results in 1980, 1990 and 1995 _
» 1995 Census-based National and Regional Population Projection prepared by the NSO
e Provincial P]]ysical Framework Plan/Comprehensive Provincial Land Use Plan {1993-
2002)
(l) 1995 Census-Based National and Regional Populatton Prolecttons NSO
The NSO conducted the national populataon pr OJCCIIOHS for the perod 1995 2040 and the
regional projections tor the perlod- 1995-2020. T he ﬁssumpnons take 1nto account future
trends in the demoaraphtc processes of fertility, mortality and mmrauon required by the
cohort-componéent method for pr 0ject1ng population. The 1995 Popukanon Census was
used as the basis for the prcgecuon
In the regional population projecﬁon Regions X and XI, thc subjécl régiom for the 2™
batch areas of this study, are clasmﬁed as medium-sized regions (at feast 5 million but
less than 10 million by year 2000). The fo]lowmg are the result of pI‘O_]CCthH for the two
reglons in 2000, 2005 and 2010.
Table 8.3.1 Regional Population Projectioﬁ -
 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 | 5,465,272
‘ Growth Co- ©244% 233% | 244% 221 % 1.98 % -
Region XI Population | 3,346,803 | 4,458,829 | 5,052,730 | 5,749,821 | 6,456,464 | 7,146,889
Growth - 291 % 2.53 % 2.62 % 2.35% 2.05 %

(2) Provincial Physical Framework P]an/Com]jreh_ensive Provincial Land Use Plan:

" Sarangani: Plaﬁning_ period 1993-2002

The provincial population for lhc'year 2002 was projected with 1990 'as the base year.
The provincial growth rate of 2. 58 % expenenced between 1980 and 1990 was adopted

for the projection. Meanwhile, thc recorded/ projected growth rates of Reglon XI arc



R

R

2.91 % between 1980 and 1990 and 2.58 % between 1990 and 2000 (which is the same

~growth rate employed for the projection of the provincial population for the year 2002).

The population projection on the provincial total and component municipalities was
made with 1990 as base year. The population for the year 2002 was projected using a
wniform growth rate between 1990 and 2002 referring to the experience from 1980 to

1990 (census years),

Table 8.3.2 shows the past population developments in census years ( 1980-1995) and
projections for the years 1995 and 2002 with 1990 as base year using the assumed
growih rates for the period 1990 to 2002 as established in the Comprehensive Provincial

Land Use Plan (hereafier referred to as “Land Use Plan"),

Comparing the census and the projected population in 1995, the provincial population
based on the census exceeded about 15% of the projected one. Regarding the municipal
pbpulation in 1995, orﬂy the projection for Alabel was lower than the censﬁé result, while
the census population resulls of other municipalities were beyond the projected
population (between 10% and 30%). Among the muﬁicipalities, Maiturn, Malapatan and
Malungon had remarkable’ differences of about 30% between census - and projeeted
population. In this connectibn, it is necessary ‘to reflect the 1995 census results in the

projection as a base year population.

Table 8.3.2 Census Population and Projected P_dpulation

Municipality Census Population /Growth Rate (%) Projected Population/Adopted
X - 1980 1990 1995 1995 2002
Alabel 25,620 40,730 46,527 50,975 69751 |
- 4.74 2.70 4.59 4.59
Glan 48,882 60,375 73,768 66,626 76,470
- 2.13 4.09 1.99 1,99
1 Kiamba 28,467 35,386 39,717 38,992 44,666
- 2.20 2.34 1.96 1.96
-Maasim 22,915 . 26,725 31,041 - 28,381 30,863
- 1.55 3.43 1.21 1.21
Maitum 24,846 . 25,619 35,009 26,018 26,588
, = 0.31 - 644 031 0.31
Malapatan 29,965 36,230 47,911 38,805 42,959
o - 1.92 575 1.43 1.43
Malungon - 38,677 57,965 92,433, . - 70,557 92,927
g - 4.13 9.78 4.01 4.01
Province 219,372 ~283.,030 367,006 321,474 384,224
: - : 2.58 5.33 2.51 2.58

:(S)IPopl:llétidn Prbjéction of the Province

The following conditions are considered/assumed in the population projection,

8.9




Provingial Population
1} The regional population projected by the NSO with the regional average growth rates

is referred to, since the Land Use plan employed the regional average growth rate for

projection of the provincial population.

In this regard, the gﬁ'oxvth rate (2.58%) used for the period 1990 to 2002 in the Land
Use Plan (the same growth rate uécd ii.l the projection of the regional population {rom
1990 1o 2000) is applied for the medium-term (1995-2003) projéction with 1995 as
the base year. For the long-term projection from 2004 to 2010, the growth rate of
2.05% that was adopted for régional population projection b_etwéen 2005 and 2010 1s
employed. The projecled.population for the years 1997, 2003 and 2010 arc as |
follows:
Year Population Growth rate
1995 367,006 Census resalt
1997 386,187 2:58%
2003 449,961 2.58 %
C 2010 518,640 2.05%

2) The range of population ratios of the provincial population to the regional population
. (from 1980 to 1995 and projected year 2002 in the Land Use Plan) considered the
correlation with other corﬁponent provinces in the region and projec'ted regional

population.  The following are the population ratios of the province to the region,

both in the past and the projectedf

Year 1980 1990 - 1995 2002 2003 2010

Province 219,372 283,030 367,006 - 384,224 449,961 518,641
Region 3346803 4,458,829 5,052,730 6,032322 6,173,575 7,146,889

PIR (%) 6.55 635 726 637 1729 7.26

'Ifl.l,c population ratios of fhe province from. 1980 tb 1990 ranged between 6-7%, while
the 1995 census results shqwéd a higher figure of 126 %. The ratio for the year
2002 as projected in the Land Usc Plaﬁ (6.37%) was rather consc_‘.rva_iive._.\,vith _
reference to the past eipe'rience (1980-1990). This condition may be taken’into
account for the long—térm' projection.. Howevéer, for the medium-term target, 2003,
the recent development in .1..995 would be signified. In this regard, the p'r_(:)jf:cted ratio
for the year 2003 (growth rate éf 2.58 % is used from base year 1995) is almost the

same as that in 1995. The ratio for the year 2010 js within the range of the existing



plan (7.26 %). ‘Therefore, the provincial population by planning target year

mentioned above is reccommended fo be used for the PW4SP,

Municipal population

13 The total population of the province by target vear is fixed.

2) The growth raies of the respective municipalities for the years 1997 and 2003 are
determined referring to the development experienced between 1990 and 1995. The
following rules are established:

'« The growth rates of the municipalities with considerable increasé from 1990 to
1995 are modified, in principle, using the figures from 1980 to 1990. This is
because the prdvincial average growtl{i‘ate adopted for the medium-term target
year is the same as that from 1980 to 1990: Glan, Maasim, Malapatan and

~ Malungon,

¢ The g‘rowih rate of the municipality with a considerable ‘growth from 1990 to
1995, though a minimal  growth rate between 1980 and 1990, is assumed to be
the same, by itself a municipality with a simitar poi::ulation size and rapid growth
ekperience at present; Maitum.

"' The growth rates of the municipalities with similar growth rates between 1980-

© 1990 and 1990-1995 are assumed to bé the same as the one used in the Land Use

Plan: Kiamba.

o The population of Alabel is calculated as the balance between the provincial

population and the total population of other municipalities

© . Table 8.3.3 presents the calculation results under the above conditions/assumptions.

Table 8.3:3 Municipal Population Prejection

Muhicipality . EAmmal .Growth Rate (%) - .. Population (person)
‘80-90 | Land Use | ‘90-°95 | Adopted 1995 . | 1997 2003
Alabel 474 |- 459 270 | 2.86/2.04 46,527 49,231 57.324
Glan 243 1.99 4.09 2.13 73,768 | 76,943 87.316
Kiamba 2.20 1.96 2.34 1.96 - 39717 41,289 46,389
Maassim 1.55 1.21 343 1.55 31,641 32.629 35,784
Maditum 031 - 0.31 644 |- 1.55 35009 | 36,102 | 39593
Malapatan 1.92 143 | 595 1,92 47911 49.768 55.784
Malungon 4.13 4.01 9.78 413 92,433 100,225 127,771

Province 2.58 2.58 5.33 2.58 367,006 | 386,187 | 449,961

Note: Population of Alabel is estimated as the balance between the provincial tolal and the other municipalitics’
_total population. 1995 populatien is census result.
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Regarding the municipal population for the year 2010 in the long-term, it is assumed that

the tendency of the population growth of respective municipalities between 1990 and

2002 which is considered in the Land Use Plan, will be realized in line with the land use
plan of the province. Thus, the pro_}cctcd growth rates for the year 2002 by municipality
in the Land Use Plan are first apphed to project the 2010 popuhtlon from the year 2003,
Then, the municipal population cstimated pitially is adjusted in proportion to the
population size of each municipality to the total provincial population, to meet above
mentioned provinc.ia! population fixed for the year 2010 (518.,640_persons). In this

_ adjustment,_ihe gfowth rate of Maitum (0.31 %) is fixed t§ avoid a nggafive growth_mtc
(-0.30 %).. Table 8.3.4 shows the study process results and the projected population by
municipality for the year 2010 and the adjusted growth rates. |

Population by urban and rural area

In the Land Use Plan, urban/rural populahon by municipality for the year 2002 is
projected with 1990 as the base year. The annual growth rate of urban pOpulanon for the
~ year 2002 by mumcnpahty is estimated by PPDO referring to the experience from 1980
1o 1990 and the fufure land use plan. The provincial average growth rate .iS'set at 3.64%.
The rural population by muni_c::ipality_is'gs_timated_ as the balaﬁce between the total
population and the urban population. Thé_: average growth rate of the province is @

estimated to be double than that of the urban area.

'I able 83.4 Munmlpal Populatmn for the year 2010 and l*.,stlmated Growth Rates

Municipality Pop. Prejection using G.R in Land Use Plan : 2010 Pop Projection

~ | 2003 Pop. Growth Rate (%) | 2010 Pop. | Percent | Population Growth Rate(%)
Alabel 57,324 4.59 78,482 C15.68 74,960 391
Glan 87,316 1.99 100,230 20.02 - 95,733 i.32
Kiamba 46,189 1.96 53,140 10.61 50,756 1.29 ]
Maassim 35,784 .21 38,927 1.8 37181 0.55
Maitum 19,597 : 0.31 40,460 N.A | . 40460 031
Malapatan 55,784 1.43 61,613 12.31 58,849 0.77
Malunbon - 127,771 : 4.01 168,25} 3360 |- - 160,702 3.33
Province 449,961 2.67 - 5413103 | 100,00 1~ 518,640 - 2,05

Note: 2010 Popuiation by municipality - is calculated proportionally  distributing 478,180 persons 1o 6
municipalities except for Maitum (the ﬁgure before adjustment, 40 460)
N.A: Not Applicable :
Growth rate: 2003-2010

Urban and rural population by municipality was studied consideriﬁg the 1995 census _

results and the estimated in the Land Use Plan.

1) Past populanon devel()pment :
Table 8.3.5 shows the urban and rural populatlon with growth rates in census years ,3,:

(1980-1995) by mumclpallly. With regard to the urban population of the provinee to
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the total population, the provincial average in 1980 and 1990 was 20% and 37%,
respectively, while it was significantly reduced to about 30% in 1995. The
percentage seems 1o have been affected by the decrcase of urban population in
Kiamba., Maasim and Malungon, since there were considerable number of out-
migration from 1990 to 1995. Likewise, the provincial average growth rate of 9.09%

between 1980 and 1990 was reduced to 0.86% in 1995.

The rural poputation by ﬁnmi_(:ipality had substantially increased with a growth rate

of 7.63% from 1990 10 1995 as a provin'cial average.

Table 8.3.5 Past Population Developmwt by Urban and Rural Area
Unit: Population (person)

The urban population by municipality for the target years was first projected and the
rural population was calculated to meet the aforementioned total population by

smoothing the urban population.

In the projection of municipat urban population for the short/medium-term and long-

term purpose, the foliowing are assumed:

s Short/Medium-term target: 1997 and 2003
Updated census results in 1995 are applied in terms of the share of urban
populatlon to total populatlon by mumclpahty

+ Long-term target: 2010
The growth rate of the urban population by municipality, which is used for the
projection in the year 2002 in the Land UbC Plan, is empioyed with 2003 as the
base year. It is anticipated that the share between urban and rural population will

be regulated to meet the land use plan in the Jong-term period.

8-13

1980 . 1990 : 1995
¥unicipalit Urban/ | Share rban/ | G.R. Share Urban/ G.R. | Share
e Total Rural (%) Total L{{:rnl T (%) (%) Total Rural (%) | (%)
Alabel 25620 [ 880 | 39 | 40730 | 11457 - 343 28.0 | 46,527 | 12,628 1.97 | 271
Glan 43,882 | 72135 148 160382 | 14096 ] 737 - 243 ] 73968 | 17,117 30| 232
5 | Kiamba 28467 | 5432 [ 193 | 35418 [ 1248 8.67 352 39017 | 1636 | 139 293
< | Maasiin 22915 4 3,520 | 154 ] 26734 [ 12464 1 13457 406 | 31,64 IR
51 Maitm 24816 1 2,361 §. 99 ] 25640-] 7900 % 1237 308 ] 35000 [ 10000 | © 504 288
5§ Malapatan - [ 29,965 |-8240 | 275 | 36255 | 18483 | - 841 s1.6 | 4700 [ 24755 602 | 517
Malungon 38,677 | 8795 [ 227 [ 57,9820 27074 1194 | - 469 | 92433 | 24277 | 2231 2063
Province 219372 | 43853 | 200 [ 283,141 | 104,65 9.00] 370 | 367,006 [ 10923 ] 086 ] 298
Alabel 25620 | 17439 ] 681 1 40730 | 29273 | 532 | 7191 46527 | 33,899 298| 729
Glan 48,882 | 41,667 | 832 | 60382 | 45686 [ 093 7571 73,768 | 56,651 40| 768
5 | Kiamba 28,4067 23,033 80.9 35418 22,937 | -0.04 | - 64.8 [ 39717 28,081 4.13 70.7
< | Maasim 22915 119386 | 46 | 26734 | 14290] -3.02 534 | 31,041 | 22924 | 0 9941 715
® | Maitum 24846 | 22385 | 901 | 25640 | 17740 -2.30 692 | 35009 | 24909 702 T2
& | Malapatan 20965 | 21,725 | m2s [ 36255 | vimz | 199 49.0 | 47,911 | 23,156 544 483
Malungon 38,677 29,882 7.3 57,982 30,808 | - 0.31 530 ] 92433 68,150 17:21 73
Province 219372 | 175319 | 80.0 | 283,141 | 178,48 0.17 63.0 | 367,006 | 257,77 763 | 703

2) Projection of urban and rural population for the years 1997, 2003 and 2010




Under the above assumptions, the provincial average share of the urban population for the

3
o

2

year 2010 was arrived at 32.6%, slightly higher than the figure in 1995 (29.8%), but lower
than that in 1990 (37%). Table 8.3.6 presents the projected urban and rural population.
The growth rates and shares of rural population are calculated using the estimated rural

population.

TFable 8.3.6 Population Projection by Urban and Rural Area: 1997, 2003 and 2016

1997 2003 2010
MMunicipalit Urban/ Share Urban/ Share Urban/ G.R. Share
S T o) | T R | LT | e | ) %)
Alabel 49,228 1 13341 200 57324 7 15535 270 ) 7460 | 26,762 8.08 357
| Glan 76,944 | 17,851 2321 81316 | 20257 232 | 95,733 | 30,742 6.14 321
| Kiamba 41,289 | - 12,008 2031 46,389 [ 13,502 7 293 | 50,756 | 14,940 1.36 204
<[ Maasim 12629 | 8,973 2751 35784 | o841 | 275 37ist | 10727 124 289
& Maiwum 36,103 | 10,398 288 | 39593 | 11,403 288 | 40,460 11,726 | 0.0 29.0
5[ Malapatan 49,768 | . 25,730 SI7 | 55,784 | 28,840 51.7 | 58,849 1 _ 30,241 0.68 514
| Malungon 100,226 |. 26,359 263 127771 | 33,504 263 | 160,702 | 43,776 3.85 212
N 386,188 | 114,750 | - 29.7 | 449,961 | 133,072 29.6 | 518,641 | 168,915 347 326
| Alabel 49,228 | 35888 | - 720 | 57324 | 41,789 729 [ 74960 | 48,108 2.06 64.3
Glan -~ 76944 | 759093 ) 768 | 87,316 | 67,059 76.8- 95733 | 64,990 -0.45 619
a! Kiamba 41280 | 29191 70.7 | 46,389 | 32,797 [ 707 | 50,756 | 35,816 127 706
| Maasim 32,629 |- 23,656 | - 725 | 35,784 | 25943 | 725 |. 3718t | 26453 ‘028 700
| Maitum 36,003 | 25705 702 | 30503 28190 | . 762 | 40,460 | - 28.734 0271 710
&| Malapatan 49,768 | 24,038 483 | 53,784 | 26,944 483 | 58849 | 28,607 0.86 480
Malungon 100,726 |- 73,866 737 123,771 | 944671 -~ 737 |-160,702 | 116,626 314 . 728
- 386,188 | 271,438 | . 703 | 449,961 [ 316,839 70.4 | 518,641 |- 349,725 142 674
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53

8.3.3

Projection of the Number of Public Utilities

Table 8.3.9 Projected Number of Public Utilities by Municipality by Target Year

8-17

1997 2003 2010
Name of Tyve
Municipality ¥l No. of Public Proposed Total Propesed Total
Utilities Construction ! Construction ota
Public Market 2 2 4 3 7
Alabel (Capitat) Bus/Jeepney Terminal 1 1 2 2 . 4
" |Parks-Playground -~ |- o I 2 Z 4
‘Tortal . ] 4 4 - 8 7 5
Public Market 11 5 16 5 21
Glan : Bllsf]eepney Terrmnal I 1 2 3 5
' Parks Playground 2 1 3 2 5
Total 14 7 21 10 31
Public Market 3 1 4 1 5
Kiamba Bus/Jeepney Tgmunal_ 2 5 2 7
Parks/Playground 5 5 6 11
Total 6 8 14 9 23
{Public Market 2 4 3 7
Maasi Bus/Jeepney Terminal -1 1 2. | 3
: Parks/Playground 1 .2 3 2 5
Total o 4 5 9 6 15
Public Market 2 2 4 2 9
Maitum Bus/Jeepney Terminal 1 1 2 1 3
Parks:Playground 2 2 2 4
Total 3 5 - 8 5 t3
Public Market i 2 3 2
Malapatan Bus/Jeepney Terminal ' 1 1 2 2 4
- Parks/Playground ] 1 |
Total 2 4 6 -5 11
Public Market 15 5 .20 5 25
Malungan Busfleepney Terminal 2 2 3
: Parks/Playground 3 3 3 9
Total . 18 10 28 11 39
Public-Market 36. 19 © 55 21 76
: : ) / i ing 9 17 14 3l
Provincial Total Bus/Jeepney Termlml_ 8
| Parks/Playground 15 22 18 40
Total 51 43 94 53 147



8.4
8.4.1

Types of Facilities and Implementation Criteria

Water Supply

(1) Urban water supply

Table 8.4.1 shows the existing condition and future requirements of urban water supply in

respective municipality.

Alabel

There. are 3 Level 111 syslems; one is an LGU operated and the other 2 are by the
cooperatives of Santo Nifio and San Miguel. These systems serve thc_.'Pob]écion (20% of
urban aréa). Deep wells_. arc the water sources for these systems. One of the major
prdblems encountered is water supply interruption (2 timés) caused by (1) lowering of the

water level and (2) power supply cut. Another problem is water qualitj/: high contents of

. pH (8-8.5) and iron and manganese (200-300 ppm). The potential'spring soufce 15 Molo

spring (600-700m asWI; about 8km from the poblacion). Further study with verification

of water rights must be conducted. About 4,000 cu.m will be required in the future.

- Glan

There is one WD (population is 4,000, 23% is sérved_ by the sy_stérn). Water source is
deep well. F/S for expansion of the system shall be conducted. Saltwater intrusion is
currently not a problem, but high iron content is a common one. About 2,000-3,000

cu.m/day is required in the future (about 1,000cu.m/well can be expec_ted).

Kiamba : : :
No Level III systems exist. Meanwhile, there are rnany Level 11 systems usmg

sprmg sources. The water source available is deep well/ spring. 'Availablé sprmg

source shall be sought.

Maasim

There is a WD using two sprmg sources Ten percent (10%) of the urban population is

served by the system. ¥/S shall be prepared

Maitum - .
There is no level 111 in the urban area. There is a good spring source (10-15 km) in

Barangay New La Union. The municipality is currently preparing the F/S (30-40 million

pesos) using the spring as the potential source,

8-18
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Malapatan

There are two Level III systems operated .by the municipality/barangay (900 and 700
persons served .by cach system). The service coverage is only 6% of the wurban
populafion. Water sour.ce is deep well. Spring sources (since there are many untapped

springs) to be used for Level 11T systems shall be studied.

Malungon

The mllllicipaiity is located ina hilly area. No Level HI systems exist. Many Level 11
systems are using spring sources. (Ground water level is very low (less than 40m). The
spring, Bario Blaan (with a potenﬁal discharge rate of 17,000 cu.m/day, 8m from
Poblacion) may be used after the required study (water rights, technical requirements.

etc.).

819
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8.5
8.5.1

Service Coverage by Target Year

Water Supply

(H

(@

Populaticn to be served by Level 11 sy'stem in Phase |
Forty-five (45) untapped spring sources were confirmed to be suitable for Level II
systems in rural water supply during the PW4SP preparation as shown in Table 8.5.1.

The conditions and assumptions applied for this estimation arc as follows:

Source capacity:

The average source capacity of uniapped spring was assumed to meet the needs of 100

households based on the review of existing Level I1 systems with spring sources.

Number of systems: -

Forty-five (45) untapped springs were considered to serve 45 Level 11 syst.cms in 31 rural

barangays of 7 municipalities.

Table 8.5.1 Populatien to be Served by Level I1 System in Phase I

_ Number of " Number of Number of Pooulation
Name of Municipality Uniapped Barangay to be | Household to p
: ! to be Scrved
Spring Served be Served :
Alabel (Capital) 3 _
Glan 9 9 900 4,716
Kiamba .4
Maasim 7
Maituin . 14
Malapatan : 3 3 300 1,536
Malungon C 5 5 . 500 2,645
Provineia) Total 45 17 1,700 8,897

Population to be served by target year

- Phase | |

For urban area, the additional service coverage was cstimated to be served by Level 11
service, For rural area, the populaﬁon to be served by Level II systems with untapped

springs was first calculated and the rest of the additional service coverage was estimated

to be served by Level I facilities.



Phasec 11

For urban area, the population served by Level 1 and Il facilitics in base year was

considered to be absorbed by Level 111 service aside from the additional service coverage
to be estimated by the sector target. For rural area, all existing facilities in Phase 1 were

assumed to be utilized throughout the future.

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