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6.2
6.2.1

PAST FINANCIAL PERFORMANCE IN WATER SUPPLY AND SANITATION

Past Public Investment

Sources of Local Fund

Table 6.2.1 Income and Expenditure of South Cotabato, 1994-1998

Munlcipality 1994 1995 1996 1997 1998 1/
Hanpga
RECEIPTS

Local Reveaues 1/ 221468 04 2SR AL 2,700,581 81 302766512 177400000

ERA 15.765.135 00 17.571.530 00 19.021.937.0¢ 31.949,392 00 53248200

Other Ingome (bongwingsy

Total Revenues 17.997.603 64 14,766,705 41 21722518 81 14977057 12 3822648200
Expenditsys

Curvent Operating Expeaditures: 14,.970.627.02 20,003,109 93 21,408,361 50 $1.56,170.49 2870588200

Personal Services (P.5.) - 9.649.104.62 £3.072.482 59 14.087.121.36 22.066.366.00 22.320.822 410
Mains. & Othes Oper. Exp. (MOOL) 532152240 1.930.627 33 1320340 14 9.493.404.49 £.185,060.00
NET INCOME 1.026,076.62 {236,405 52} 34,0510 34127087 2} 9.620.600 00
Less: Capital Quilays 2/ 1,642,225 48 267.629.83 262,384 50 967.455.72 65,000 00
Loan Amortization - C . -
Others . - . . - 89363059
Sub-Total Giher Expenditures 1.642.22548 267.629.83 262.184.50 201.453.72 538,630 59
Net Incame 1,384,754 14 (504,034 35) SEGT2EI 2,504,831.51 8.661,.969.41
Kovonadal )
RECEIPTS .
Local Revenues 1/ 15,138,102.00 18,078, 114.02 22.165,608.77 1591848891 23,680,00(1.00
IRA . 26,009.619.00 29,058,601.00 3L489.974.00 10.101.912.00 44.130.000 60
Other Income {Grants & Aids) - ! - - - -
Total Revenues 41,142,921 00 47,137,315.02 53.655.582.77 66.020.400 91 67.800.000 00
Eapenditures . .
Current Operating Expendiwares: 32,124,100.44 41,024,801.96 47.264.687 .14 55.518.845.657 53,162.740 00

Personal Services (P.S)
Maint. & Other Oper Exp. {(MQOE)

2022558709
11.898.513.35

24 148787 B4
1687610412

23,711.614.72
23,550,672 42

30.452.333.20
25.065,510.47

35.518.670 )
17.644,070.00)

NET INCOME 9,023,820 56 6,142,425 06 6,391.595.63 10.501,555.24 14.637.260 00
i.ess: Capial Quilays 2/ 7.696.955.62 6.845.468.36 7.205.770.15 8.135,624.98 99,260 00
. Other {Non-0ffice) - - + - 14,538.000.00
Sub-Total Other Expenditures 71.896,955.62 $.845.468.30 7.205.770.15 8,235.624.98 §4.637.260 00
Net income ) 1,426,864.94 {731,045.30} (811.874.52) 2,265,930.26 -
Lake Sebu
RECEIPTS .
Local Revenues 1 835,128.41 - 1,657,178.18 1.008.903.20 1,852.321.96 2,508.800 N0
IRA 17,436.823.00 15,187,4¢1.00 20,539.704.00 27.447.642.00 27.951.443.00
Other Inconie {borrowings) : - ] :
Total Revenues 18,271,951 41 20,245.219.18 21.548.612.20 20269963 96 30,460.243.00
Expenditures ’ ) - :
Cunvent Opérating Expendires: 15,134,598.41 17,781,234.10 18.397.797.18 15.841,246.94 21,933.2353¢6
Pessonal Services (P.5) 7.853.264 51 © 9,100,782.93 |0.940_7‘14.98 14,794,880 12 16.245,079.36
o Mant. & Gther Oper. Exp, {MODE) 7.28E.333.90 8.686,451.23 7.657.082.20 11,046,366.52 5.688.156 00
NET INCOME 3.137.353.00 2,457.985.02 295081502 3.458.757.02 8.527.007 64
Less:. Capital Quilays 2/ 3.587,489.07 2,603.280.28 91742916 1.524,504.22 T00.000 GG
Non Office ) . X : . 7,514.008 77
5% Budgcla(y -
Sub-Tolal Other Expenditures 3.587.486.07 2.603,280.28 921.93%. 16 3.521.504.22 8,214,008 77
Nei Income ) {4SD.I_’;6.DT) {145,295.26) 2,021,375.86 {62,787.20) 2312.593.87
Morala )
RECEIPTS .
Local Revenues 1/ 2,667.939.74 1,731,450.55 3.7146.897.79 397583001 4.799.000.00
RA 1LY74.197 77 12,419,699.00 13.436.437.00 16419122 43 17,983,726 40
(}thcrlncome{bon‘owings] . L Lo h - -
Total Revenues 13.842,132.51 15,157,155.55 17.£83,334.79 10.394.961.01 2278479 40
Expenditures . X
Curreit Opesating Ex.pendi[urcs: 12,285,894.8) 14.975910.74 16,432.351.46 20,034,438.52 12819.573.58
Personal Services (P.5) : 2.685.452.38 |. - 10,595,760.67 9.316.70(0.02 | 1,509,528 0§ 13.346.927.94
Maint. & Other Oper. Exp. (MOO) 1,600,442 45 4,380,150.07 7.015.651.44 8,624,909 87 447264564
NET INCOME 1,556,242.68 181,244.81 750.983.33 360,522.49 496522282
Less: Capltal Ouliays 3f ©52,565.66 938,340.23 619.826.46 33,057.00 175.800.00
Non Office - . - . 4,789,230.82
. 5% Dudgétary - - - -
Sub-Total Qther Expenditures 952,565.66 038.340.23 619.826.46 33,052.60 4,965,03%.52
Met Income - 603,677.02 {737,095.42) 131.156.87 327.465.49 |. 183.00
" Sto. Nino
RECEIPTS
 Lical Revenues 1/ 1,548,457.93 2.667,6045.18 2,928.956.56 3,119,691.18 4,564,782.00




Table 6.2.1 Income and E'xpcnditm"c of South Cotabato, 1994.1998

o
NMunteipality 1994 1995 1996 1997 1998 14
[RA 8.983,51700 10.033,723.00 16,887,447 00 13,689,934 00 15.297,120.00
Other jacome (bonmvings) + - B50LON0O00 - .
Tenal Revennes 10,533 994,93 12,701.370.18 14.666,403.56 16.809.575 38 19,861,902 00
Expenditures .
Cuerrent Operaing Expendilures £.3290707%6 11.638,592.11 £2.533,368.39 1¢6.376,340 19 15.015.208 00
Pevsonal Services (P.S ) 6,254 875 2] 874432842 R916.751 8T 11.123977.36 13.118.151.00
Maint & Other Oper Exp (MOOE} 207510255 2.894.663 69 161668457 © 425236303 1.897.057 00
NET INCOME 1.202m7.17 1,062,378.07 11301517 33323499 4.846.691.00
Less  Capital Qutkays 2 PrORE R 960,579 194 19106.870.13 17.153.386 22 -
Nuoi Oflice - - 4.846.614 00
Loan Amartizaton . - - - - -
Sub-Toual Other Expenditures PT0.332.2 960,578 19 13087012 £3.153.386.22 1,846,644 00
Net Incone . 1,231,681 96 101,788.38 21206504 (16.820,151.23) 50,00
Folonplak X .
RECEIPTS . - :
Locat Reveucs 1 ' 967054194 | 15.016.112 57 16.870.426.04 1200069444 | 23,858,044.00
IRA 22.423123.00 25.087.775.00 27.205.954.00 3191234700 - 34,141 95600
Other fucome {borzowmys /Grant & Aids) 1.675.600.00 : - 28.861.671.93 5.078.328.07 : .
Total Revenues AALTO5.014.94 40,404 087 57 7294006287 61.911.569.51 38,000,000 00
Lxpenditwes . . ' : .
Curveat Operanag Expenditures 23709244 46 28.790.311.04 66.018.978.76 5481052980 [ 39,379,258 00
Persanal Scrvices 1P 5.) £3.492.783 4] 17.906.762 83 20.745.718.63 31.313,808.05 28,731,208.00
Mant & {nher Opar Ekp. {MOOE) -0.716.401.05 10,885.548.21 45,271,260.13 2349272175 10.647,996.00
NET INCOME 10555770 48 §1.315.776 53 0921084 1§ 7099.834.71 - 18.620,742.00
Less  Capal Datdass 2 8.260.125.54 - .139.850.16 3,705.176.37 1 1.786.619.38 135,000 00
Non Qlfice . . . 17.885,742.00
5% atdgets : - - . B -
Sub-Totat Olier Expenditures §.200,125.54 " 7.136.550.36 3,765.176.37 1.736.619.33 18.62¢.742.00
Net bcone 4§42 17 3215507 34. 1.313.220.33 -
Suraltah :
RECTIFTS .
Lowal Revenes | 687675 36 ©.RT6.75] S6 $.907.236.52 11L.H7.33059 | 19.007.254.60
{RA ._ . 19118971 60 2126035300 FII500 28.982.140.00 3188313500
Griner Inevine (wneowings) . - 161 80904 ) o A
Towt RL‘\":IIIIC\ ) 25995725 80 28037504 8o 31043780 50 L A0.729,570.59 | 50.890.389 00
Expenditinres . . . : . . . .
Cunent Operang Expenditures 24567462 06 24567461 06 29431726 35 4171662116 31.100.7k4 OO
Persomul Serrces ¢ 5 3 . 10147 30 a2t 6,147,540 42 16,748,252 00 2324962417 26,643.842 00
Maint & hher Oper Eap (MODE) 5420021 02 8.420.022 63 1548699599 445687200
NET INCOME . . . 1,428,262 80 3570041 8O 1L007.050 57 1978967500
Less  Capital Qutlays 2 . X T 08414617 6284146 17 2.256.756 36 . -
Non Office . . : - E . 19.789.675 00
S Budgerary . - - - - ; -
Sub-Total Other Expenditmes . L1840 17 0.284140 17 1.317.220.38 2.256.756 36 19.789.675.00
Net [nconw {4.835,852 37) {2,714.104 37) 1,274,133 83 {1.261.506 93) - .
Tampakan
RECEIPTS X .
Local Revenues 3/ PA67.503 1L 1.891.27008 191231640 2,384.081.53 3.607.83000
IRA C1247721200 | 13,726.60000 14.391.714.00 1867403100 | 211660.000.00
Other Income (borrowings) - . 112.297.00 66,229.05 . -
Total Revenues 1384413 11 15.730.167.08 16,370.289 45 210581125} 34..667.350 00
Expenditures . : : : A
Curvent Operating Expenditures: 13,653,198 72 149524616 16.031.477.35 19,365,199 01 19.236.957 G0
Personal Services (P.S.) B 7.t33.736 32 - 8515369 B4 9.716.112 62 1329794996 CKTILIS9 00
Mafut & Other Oper. Exp. (MOUE) . 6.519,461 30 5,408,075 32 6,515.364.73 606724005 | 457462800
MET INCOME . 191.51¢ .!.U - 73672092 33881210 . 169301552 -5:380.863.00
Less Capital Oulays 2/ . . 2066.731 95 302570 6l G35.669.50 208173543 86,113.00
Non Office . . - - - - 3.249.750 G0
Loan Amartization . - - - ‘ : ) -
Sub-Total Other Expenditures ’ 2.600.731.95 807.576 61 95866956 2.014.733.43 $.335.803 00
Nei Income . - {2475,215.56) (3L155.49) (619.857.46) {34L,719.91 - 45.000.00
Tantangan
RECEIPTS - - . . R
Laocal Revenues 1/ L.E77,516.50 L013978 34 ||()60.|67.4.7 . 1.516,281.54 '3.33_7.3‘60,00
1RA . 9.493.705.00 10,195,937 .95 10.907.540.00 14.500.275.00 15937313 00
Oher breome [Loans/bomowings/Giants & Aids) . . . R . R




Table 6.2.1 Income and Expenditure of South Cotabate, 1994-1998

Munlcipality | 1994 i 1995 1996 1997 1998 ti
Total Revenues [0.371.221.50 11.209.966 10 $1.967.707 47 16,023,556 54 18,2547 o

Eapendinres -

Curvent Operating Bxpendiivres: 7.937.217.29 10.917.148 53 11,380,797 §9 14.319.066.65 [ER PR
Persenal Services {I.5.) 6018,615.24 1918734 58 $.801.599 38 11.2559)3 22 13305981 1
Maint. & Other Oper. Exp (MOOE) 1,918.662.05 998,511 95 2,575,098 51 3.G59.1534) BT3055 1

NET INCOME 2.433.944.21 20251777 5£6.900.58 1.706.489 89 L115.69) ot

Less. Capiat Qutlays 2/ 1.660,189.48 560577 95 086,135 54 1,151.86594 3000010
Others (Nor-Office) - - - - 4095608 60
Loan Amortization - . . - -
Sub-Total Other Expenditures 1,660,189.48 360,577 95 989.234 54 133386594 4.115.693 6
Net Income : ) 9135483 | (62760 18) | 40352496 35262395

10. T*boli )

RECEIPTS . .
Local Revenues If £.946,613.(3 3.383.076 04 349570696 . 2.548.839.04 3331755 48
IRA . 19,463,677.00 21,331.936 00 - 2LT6HEAO D0 12.135.463.00 35,258,660.00
Other Income (Loansiboirowings) - 636788 19 - - ' -
Total Revenues 21,410,290.13 | 25.351.900 81 10,251,730 96 34.883.302.04 38,600,353 4%

Expenditures
Cunvent Operating Expendituves 20.784,779.17 23,880,541 53 118852290 31.168.343 54 27,464,991 00
Personal Services (B.5.) . C 9,143,266.18 12,487,973 78 11,552,445 66 18.031.332.5¢ 20,761,820.00
Maimt. & Other Oper. Exp. (MOOE} 11.641,492.99 11,392.565 77 1).132.583 35 13,137,603 95 6,703.871.00

NET INCOME X 625.510.96 1,471,359 28 2.360.101.95 3.5!-1.958‘50. 11.§35,362.48

Less: Capital Qutlays 2/ 9%6,241.25 1.495.193 07 2347 880,55 2,206.292.61 469.000.00
Non Office - . - - 10.666,362.48
5% Budgeary ) . . . . . - .
Sub-Total Other Expendires . 986,241.25 1,495,193 G7 2247530 55 T 330620261 11,135,362.48
Net [ncome (360,730.20) {23,833 7%} 118.421.40 198.665.89

1. Tup . :
RECEEPTS s .
Local Revenues 1/ ) 3,028,648.9¢6 3.633619.26 1.396.156.19 4.748.021.17 7.327.49940
IRA o ) 13,144,522.00 14,763,882 55 15.792.26700 2063157508 25.000,000.00
Qthier Income {Grants & Aids) . 546,392.50 4,903,41290 28851594 330.948.00 .-
Totat Revenues ' 1670056346 | 2333093081 | 1937707003 | 2541054407 | 32.327.199.00

Expenditures . ’ . . . N ”
Currem Operating Expenditures: 14,339,867.60 17,890,187 79 20.459.731 37 228109202 I4983.293.00
Personal Sevvices {P.5) 8.492,116.72 10,912,743 27 1245451523 16.083.871.99 I9.520.605.00
Maint. & Other Oper. Exp (M(jGE) : 5.847.750.88 6,983,442 32 8 16 k2 6.747.220.03 5.-’5‘63.6@0100

NET INCOME : 2,379,695.20 . (1082581 29) 127945215 7:343.904.00

Less:- Capital Quilays 2/ 803:721,20 5.507.986 83 891041 43 1.887.53}.60 25.000.00
Non Dffice : . . B . - 7.191.815.00
Othes DF ) - . - - - ) -
Sub-Towat Qther Expendiwres X X 803,721.20 550798685 | 891021 33 1.887.533.00 | 121681500
Nt Jucoms 1,575,974.66 {R3,211]M) 191.918.4% 127,082.00
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73
7.3.2

WATER SOURCE DEVELOPMENT

Groundwater Sources

Groundwater Availability in the Province

(1

@

Major Information and References

The Groundwater Availabil.ity 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
scales of 1:250,000 and 1:50, 000 respectively.

_ Geoiogrcal Map of the Phlhpptnes published by BMGS wath a scale of 1:1,000,000.

Water Resource Investtgatron conducted by NWRE, 1986.
Well Inventory Database prepared by NWRB LWUA and DPWH.

_Well Inventory Database in the province.

General mformatton on groundwater condition by DPWH-DEO and PPDO
Well Log Data by DPWH-DEO and PEO.

Water-souroe information by Water Districts.

Approach and Methodology

The procedure in preparing the Groundwater Avalla‘orlrty Map is exp]amed below with

workflow dep;cted in F1gure 7.3.1.

1) Prepare :a'bese: map '\tvith an epproximat_e scale of 1:600,000 (fit to the A4 map size).

The topographio’:al' map of NAMRIA (1:250,000) was used as a re_ference map. Bagic

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 province, are delineated

on the base map. The Recent alluvial and/or beach deposits, Pliocene- Quaternary

::sedlmentary formatron (clay, silt, sand and gravel) and Pliocene- -Quaternary volcanic
- rock umts (pyroclastlcs debris flow and tuff) are regarded as posetble aquifers con-

sidering thelr_hlgh poro’sny and penneabthty.

Boundaries between ‘g_roendwater development potential arca and difficult area were

" defined and delineated as presented in Figure 7.3.1, Main Repoﬁ..
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3) Areas with potential high yielding aquifer in the Water Resources Investigation of

NWRB, are reflected in the defined groundwater potential arcas.

Based on the results of electric feéistivity survey of the above investigation, resistivity
values from 20 to 210 ochm-meter indicate a potential high yielding formation. Values
less than 10 ohm-meter suggest clayey léyer. Figure 7.3.1, Main Report, shows the

boundaries of areas with high and low yielding aquifers,

4) Delineate shallow and deep well areas based on well database of NWRB and DPWH-
central office, well inventory of DPWH-DEO (rcfcr to Tabie 7.3.1 Data Report) and
‘rock dlstrlbutlon Figure 7.3.4 presents. the categorization in terms of groundwater
utihzatlon '

Figure 7.3.2 Area Category by Groundwater Utilization

High Yielding Areas

I

Difficult Areas .. : Shallow Well Areas Deep Well Areas

Consists of consolidated and Mainly Recent Formation Recent to Pliocene for-
impervious rocks. - | 7| with shallow basement mations w1th pervmus
‘Water source: spring rocks. - rocks.
Water source: shallow Water source: deep well
well and shallow well

" Shallow well areas are defined on the following basiS'
(a) Predomlnance of serviceable shallow wells and presence of deep wells with water
quahty problem and/or low yleldmg aquifers,

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

5) Based on the mformatlon prowded by NWRB’s well inventory and the data obtained
through the questlonnaires well spec:1ﬁcat10n ‘for each municipality i is estabhshed as

" shown in the map. I'hcse spemﬁcatlons are used as references in evaiuatmg_ the

- groﬁndw’ater availability in each locality. Individual wetl l:(_)cat'ions wi.th technical in-

formation are presented in Figur‘e 7.6.1, Data Report.
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(3) Future Updating and Utilization of the Map

For future updating of the map, the followmg procedure shall be employed

i

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

2) Update the provincial database using the questionnaire made for the study to make

necessary revision of the delincated boundaries of groundwater categories.

Spring Sources

The numbers and diéchérge.of developed and untepped springs by municfpaiity are shown in

" Table 7.4.1. The data are derlved from and the information obtamed through the question-

naires and Table 7.1.1 Water Source Information, Data Report.

Table 7.4.1 Existing Spring Sources

Co No. of Developed Spring | - Untapped Spring
Municipality .
Q<2.81ps - Q>2.8lps No.- | Ave.lIps Range Ips .
Banga SR I 0 5 04 | 01 ~ 08
Koxonadal _ h ) 0 - 0 0 - -~ - g
Lake Sebu R Y o | 19| 16 | 03 ~ 33 A
Norala - 7 0 - 0 . -~ -
Polomolok ' 5 0 0: L -~ -
Samo Nino - e -0 -0 0 - Ca o~ -
Surallah _' 6 0 1 1S LS~ 1S
“Pboli 17 0 5 37 L 12 ~ 60
Tampakan 21 0 4 0.3 03 ~ 03
Tanta'ngan o 6 0 L - e~ -
Tupi 14 B B - -~
Note:  Avelps & Range lps mean the averagc dlscharge and the range of' discharges in lps (liter/second), re-
spectively. o

Surface Water Sources

The major rivers in the provmce were selected to evaluate thelr potent;al as water supply

sources to meet the future water needs of the pI ovmce The toHowmg criteria were adopted

: for the Se]ectlon

« Tivers currently utlllzed for domestlc water supply

. rivers which have gauging stations, and
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+  rivers with watershed of 100 km?® or more.

Based on the above criteria, the selected major rivers are Silway & Mindanao Rivers. Allah,
Banga & Buluan 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 provincial area into
lwo parts: WRR-XI and WRR-XIL |

The gauging stations in the province are located at the tributarics of the Mindanao River and
the Silway River, which are shown in Figure 7.5.1. The runoff records are obtained from the
“Philippine Water Resources Summary Data” prepéred by the NWRC in 1980, The infonﬁa-
tion on the gauging stations and the present uses (water rights) of the major rivers in.the

province is summarized in Table 75.1.

(1) Surface Water Utilization/Water nghts _
As seen in Table 7.5.1, the present watcr uses in the watershed of wributaries of the Min-
| danao River and the Silway River total to 74.6 m'/sec. The major diversion points, oper-
ated by NIA, are located in General Santos at the Silway River, in Surallah at the Allah
Rwer and in Banga and Noxah at the Banga River. Mmmg sites are located in the
§ o mountamous area, Most of them aré locatéd in Lake Sebu and Tampakan as shown in

_ the Figure 7.5.1.

2 River Flow Analysis .
'The ﬂ(iw duration curves, derived from the available runoff records, are shown in Figure
75.2. Also, for the Buayan River duration curve, the specific discharge at the Malingon

Gauging Station in the province of Safangani are added for comparison.

The stream flow, maintenance flow, diversion flow and return flow are usually uéed to
estlmate thc explmtable surface water potent:al In this study, the stream flow was con-
31dered as the flow potential for domestic use and the diversion flow value was treated as
the equwalent to the dlscharge of walter rights reglstratlon in surface water use. No de-
tailed study on’ the return flow has been performed yet due to the difficulties in investi- |
gating the 1mgat10n evapotransplrauon and recharge value to groundwater, etc. within
the entire watersheds in the province. Therefore, the return flow was not considered for

the estimation of .exploit'ablé potential.
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3)

It is gencrally accepted that to secure the required volume for water supply, each water
use sector adopts the different return penods Usually, the dependabxhty of domestic

water supply is taken to be 90% or higher (10-year or longer return-period) of the whole
hydrological period.

In determining the river rﬁai_ntenance ﬂow,'éuch factors as runoff characteristics, naviga-
tion, fishing, picturcsquc scenery, salt water intrusion, clogging of river mouth, .riparian
structures, groundwatef table, flora and fauna, and river water quality shall be c_(‘msidcfed
to.x.naintai.n the normal function of the ri#er_. In the Philippines, 10% of the dependable

flow of the river is at least required as minimum maintenance flow. Therefore, the

- maintenance flow was calculated as the dependable ﬂow for lmgahon which equals to

30% (5 -year return-period) of the whole hydrological penod

Finally, the exploitable potential of surface water in the province was studled in the casc

of mﬂow to and outflow from the respectwe mumclpahtles The results are summanzed
n Table 7.5.2.

Surface Water Quality

Mining sites cxist upstream of the Allah and Buluan streams whlch are connected to the

Mindanao R:ver The location of the mining sites is shown in Flgure 7.5.1.

The resu]ts'qf water quality analysis are su:mmarized. in Table 7.5..1, Data Report. The
sampling ldcatio_ns were seiected upstream of the respe_ctive rnunici'pali.ties; In the said
tablé, Class AA and Class A of the DENR “Water Quality Criteria for Fresh Water” are
shown as reference for raw water evaluation, The PNSDW- 1.994 is also used to.evaluate
water quality with reference to turbldlty andirace elements, The water quality of the se-

lected rivers falls within the class “A” standard, although the parameters tested are lim-
ited. '
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Specific Discharge (m3/sec/100km2)

Percent Specific Discharge (cunvsces100sq.km)

of Time (%) Buayan Silway-1| Silway-2| Allah | Banga-1 | Banga-2 | Buluan

{No. in Figure 7.5.1) 1 2 3 4 5 ! 6 ‘_ 7
. 16% 1.79 2.76 13.02 185 3o sAd 320
20% 1.42 2.35 10.83 6.63 351! 5.33: 2.48
30% 2.12 826 5.82 337 A8l 2.07
40% 665 5.28 T304 4291 T 184
it 7] R B
60% CAT7Y 419 2380 339 0 143
T70% ] 323 3.63] 194 309013
80% 2.84 307 - 1690 2520 1.4
90% 2501 2.51 .46, 1.2, 1.00
100% 0.70 0.02 0.73 697 015, 049
Period of Data Used | 1957-70 ~ 195070 | 195670 | 195170 | 195969 | 1966-'69 | 1950-'70

Source; Philippine Water Rcsbi:rccs Summary Data, as of Jan. 1980 by NWRC
Interim Report, Master Plan Study on Water Resources Management, as of Oct. 1997 by NWRB

20 : S, -
© —O— Buayan
18 i -
“ —Oo— Silway-1
16 frmoernmrcemmeee e —0— Silway-2
£\ o - —O—Allah
I - et e e e :
; —- Banga-1
—&— Banga-2 _
" —®--Buluan

0% 0% - W% 30% 40% 50% 0% 0% 0% T 9%

Percent of Time (%)

Figure 71.5.2 River Flow Duration Curve
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T

(1} Groundwater

7.6 Future Dcvelopmeni Potential of Water Sources

A well inventory covering all the municipalities shows that there are 36,013 existing wells in

the province, while 208 wells are recorded in the inventory prepared by PSPT (See Table

7.1.1 and 7.3.1, Data Repott). Des’.ﬁite the smallcr number of wells included in the PSPT data,

these were used in the ana1y81s since these pr0v1dcd techmcal information. Of th(-: total 208

wells, 203 have complete information: depth static water ]eve] and specific capacity. Data

are summarized in Table 7.6.1 Existing Well Sources.

Table 7.6.1 Existing Well Sources

o _ _ Depth {(m) SWL (mbgs) Sp. Cap. (lpsm)
- Municipality Type i No. :
P | Ave. Range Ave, Range Ave,- Range
DW 19 2981:212 - . 377 44 30 - - 507 - - - -
Banga . ' :
_ ;SW 19 1621126 - I96 3.0 30 - 2.0 - - - -
DW S 25 353:220 - 780 39 3.0 - 137 - - - -
Koronadal i _
SW 25 153103 - 198 31 30 - 50 - - - -
: DW | 1| 620]620 - 620 o0 L
Lake Sebu : o
o SW 0 - . ; ; . . . - .
DW 6| 4791363 - 670 74 50 - 150 - - - -
Norala ' ) : Ch

: SW 14 1381122 - 187 301 30 - 3.0 - - - -

R DW 12 5991453 - 150.0| 223! 2.0 - 1146 B -
Polomolok - .

SW 0 - - - - - - - - - - - -
. DW 6| 544366 - 850| 791 25 - 150 e
Santo Nino '

: SW 9 1031 81 - 143 3.0: 3.0 - 3.0 - - - -
" . DW 15 478 ;244 - 784 -11.8¢ 46 - 574 - - - -
Surallah _ ' '

SW 2! 1911185 - 192 - - - - l - - .
’ DW 21 69R:610 - 753 207: 50 - 456 - - -
T’boli : .

- sw L O PRI PR D N I
DW 6] 4561356 - 533 1791 50 -. 415 N -
Fampakan o '

SW 4 1870173 - 198) 301 30 - 30| -1 .. .
. DWW 1] 399026t - 62.0] 48 30 - 107 -
Tantangan . : X .
SW 12| 160122 - _19.7 3.0 3.0 - 3.0 - .- -
DW | 10| 7361562 - 914| 1031 50 - 518 R
Tupi C L s C
’ SwW 10 1891175 - 199 30 30 - 3.0 - - - -

Notes; Thc values of “Ave. depth, SWL and Sp.Cap.” by municipality are estunatcd using thc weighted average based on
. 1995 census population in Tespective barangays at well focation. -
Legend; SWL=static water level, $p.Cap.=specific capacity, Ave.=average, SW=shallow well and DW=decp well

.7-._11




Considering the well information, the most productive wells are those having depth ranging
from 10.3m to 19.8m and from 22.0m to 85.0m. The good yielding wells have static water

level varying from about 3.0m to 15.0mbgs and specific capacity of about 1.0 Ipsm to 2.5
Ipsim,

Based on the hydraulic characterlsttcs and location of wells in South Cotabato, aquifers are
widely distributed along both s1des. of the Allah, Banga and Buluan rivers that originated from
two volcanoes and flowing to the provmce of Sultan Kudarat. Shallow well area is not dis-
tributed in the province. The Miocene and oider rock units are wrdely distributed in the

northeastern and the southwestern parts of the province that are classified as difficult area for

groundwater development.

As indicated in Figure 7.3.1 Main Report, the Cotabato Basin is a high yielding potentiat area
. covering the northwestern part of the province. However, more than half of the numbers of
shallow and deep wells in the municipalities of Koronadal and Tantangan contain high Cl, as

brackish water.

As alternative water sources, the untapped springs can be developed for future use. These are
the most reliable sources for water supply in the province b'eoause groundwater quality has a

serious problem of brackish water, Lx1stmg spring sources of 100 are utilized for water sup-

ply and they orrgmate from the htgh mountams in the northeastern and the southwestem parts

of the province and the Roxas Range area. The untapped springs of 34 are proposcd as future

water sources in the areas of Tupi, Polomolok, T’boli, Lake Sebu and Surailah

The detailed hydrogeological characteristics of each municipality are summarized in Table
7.6.2, while individual well locations with technical information are shown in Flgure 7. 6.1 in-

dividual Well Location and Spec:lﬁcatlon Map, Data Report

Additional wells shall be designed employing “gravel packed well” with a thickness of about

50mm or more depending on the grain sizes of aqu;fers and pumping capamty While, natural

gravei packed well may be adopted within the areas where well- sorted natural gravel forma-

tion 1s distributed at the expected aquifer. Such areas are usually the upstream areas of allu-
vial fans or p!alns in the province. The apphcat:on of such method for Level I well is also
ju:;tlﬂabl&, since inflow velocity of ground_wat_er through the screen is very low because of

. minimal pumping:rate by means of han_d-pump operation. '

£
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Generally, shallower well has higher possibility to be constructed by the natural gravel
packed method than the deeper one in areas formed by recent deposits. This is because the
layers at different depths of alluvial plain or fan deposits had been formed by different situa-
tions of transportation and sedimentation between varied grain sizes. Therefore, the avail-
ability of the natural packed well development in the province is experimentally assumed
con_sidering the limited information 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 struc-

tures (gravel packed and natural gravel packed wells) are not estimated by the accurate results

based on the hydrogeological study.

Table 7.6.3 'Proportidn of Gravel Packed and Nat_ural'Gravei Packed Wells

Municipaii.ty Proposed Proportion (%) of Level-I Deep Wells

(only porential area) i Well Depth Gravel Packed Natural Gravel Packed
Bﬁnga - 40m 85 % o 15%
Koronadal 40 m S 85% C o 15%
Norala . 40 m o B5% - 15%
Polomolok 80 m 95 % 5%
Santo Nino 40 m 85 % _ 15 %
Surallah 40 m ' 8% . 15%
Tampakan oOm | 90 % | L 10%
Tantangan 40 m _ .85 % _ 15%
Tupi 40 m 95 % _ 5%

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

' ﬂuennal aquifers {composed of coarse sand and/or fine gravel) should be conducted during

@)

the 1mp1ementat10n period. Such ana1y51s and actual well construction results are very helpful

m cons;dermg the natural gravel packed method for future planmng

Spring o . ' .

Unta?ped spriﬁg source identification data are shown in_'T‘abie 7.6.3. These _data were col-
lected and tabulatéd using the questionnaire sheet-untapped spring' inforrﬁatioh format, Data
Report. Data also mc]ude the parameters of barangay name, owner, dlscharge transmission

line length and elevation dlfference
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Table 7.6.4 Untapped Spring Source Identification

Location N _ ... 1denfification of Untapped Spring
Ml'micipality Barangay Owner Dis((l::]l:)rge T (i:ul;)* E!evatio?nll))ifferencc
Banga El Nonok NA 0.2 1.2 18
El Nonok NA 0.3 12 8
T am-Apos | na 08 1.8 30
7Lamba o NA 03 1.0 9
i;ﬁﬁari NA 0.1 0.3
Lake Sebu Bacdulong NA 1.3 0.2 -5
Bacdulong NA wl 3 0.5 15
g;cdulong NA 33 2.0 100
Hanoon NA - 0.7 1.5 -6
Hanoon “NA - 0.5 0.2 iS L
Hanoon NA 0.3 1.0 15
Khbi NA |17 Y -15
Klubi NA 33 03 20
e - B e .
e . T e i P
e = - T
Klubi - NA 33 03 30 ]
Lake Lahit NA 27 18 is
Lake Lahit NA 0.7 0.5 5
Lake Sebu Lake Lahit NA- 13 05 50
' ~ ILake Lahit " NA 1.0 0.3 s
- |Luhib NA 1.0 01 0
Maculan (Lower) NA 1.3 08 E
Maculan (Upper) NA 2.7 2.0 10
Surallah Lambontong - NA - 1.5 3.0 20
Tampakan _ Danlag NA 0.3 038 140
Lampitak NA 0.3 2.0 280 )
Lampitak NA 03 L5 100 a
Tablu NA 0.3 4.0 100
T'boli Afus NA 6.0 5.6 65
I L a¢onpn NA 12 50 50
Lamsalotne: CNA L 5.6 20 130
iSinolon NA 1.5 20 80
Talufo NA 4.0 3.8 120

© NA - Data not available

‘Note: T.L.L. - Transmission line length o




(3) Surface Water

On 6 September 1995, the outer rim of Lake ‘Maughan collapsed having affected up to a
height of 10m at the v1cm1ty of the outlet. The NIA estimated the discharge amount of

thirty (30) million m® that caused considerable darmages at irrigated areas downstream

and several settlements.

The runoff record available at the Lake Maughan is limited to that collected by the NIA
from July to September 1996 (with brief comments on outlet flow). The potential flow
rate to be used considering the present ecological conditions of the lake is suggested at

1,690 Ips (53.3 million m*/year) based on the above mentioned 3—monfh data.

The following are the preliminary estimation of the potential water amount to be availed

at Lake Maughan.

. Catchment areé; 11.9 ].<m2 as an érea of crater with diameter of 3,900m

« Lake suffacc area; 3.1 km? as au"érea of lake with diam'etér of 2,000m

+  Rainfall; 1,677 mm/year (records at Davao City Synob_ti_c Station; 1951 to 1995)
Evapotranspiration ratio; 65% (assufncd as forest ércé 8.8 km?)

»  Evaporation value; 3 mm/day (assumed as lake surface 3.1 km®)

. Probability of 104year drought; 55% of annual average based on statistical
analysis : : | _

. Exploxtable potcnt1a1 value 23 m11110n m*/year (73 Ips) under above conditions

«  Water loss ratio; 30% in the delivery of water '

«  UWC; 100 lpcd (Design criteria for urban water supply) '

Assuming that the expected recharge volume of Lake Maughan may be exploitable, the

amount of 2.3 million m*/year (73 Ips) is estimated. This amount can supply to at lcast
50,000 people '

There is a large difference between the runoff record (3 months m the year 1996) and the
above estimation result. The runoff ratio seems to be affected by the rainfall (whlch is
the main recharge source) for the year. In this connect;on the ava1lable water volume
(suggested based on the three-month measurement l‘CCOI‘db) shall be dtscounted in con-
sideration of the ramfall pattem for the year. F urthermorc there are some factors that af-

fect the available amount of water: drought year, rainfall pattem efﬂuent seepage, ete.
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Referring to the precipitation records at PAGASA synoptic stations in Mindanao (rcfer
to Table 7.6.5), the period from June to September falls on high-rainfall months. The
low rainfall season of southern Mindanao is from February to April. During this period,

only about 30% of the rainfall during high-rainwater months are expected.

Table 7.6.5 Avemgc Monthiy Rainfall

" Station

Jan Feb Mar April May | June | July | Aug | Sept Oct Nov Dec Total

Malaybalay City 158 G4 1110 1405} 219 | 304 1322 | 297 320 | 266 | ¥74 § 125 2,497

Davao City

106 71 92 1151 | 161 192 160 | 183 | 1TH 1606 @ 132 97 1,677

Cotabato City

46 1 621 42 s3] 71 |12 (113 | 84 | 90 | 83 | 60 | s0 | 05

Gen. Santos City | 64 | 73 = 40 | 51 | 88 | 113 | 104 | 87 | 81 | 94 : 8 | 74 | 055

Note: - Above italic figures indicate dry season and bold [gurcs arc rainy season.

In conmderatlon of the above, and the mformatlon on the storage capacity of the lake
{outlet is the top of the rimy) and thc inflow of sprmgs to the lake exc]uded the available

water from the lake for water supply may be calculated as follows:

1,690lps x 30% (percentage of minimal rainfall month to high-rainfall months) x 70%
(effective percentage of intake water ambuht) X 55% (water availability in drought year)
=1951ps

7.7 Water Source Development for Medium-Term Development Plan

771 Detailed Groundwater fnvestigation Required

(1

Test Well Investigation on Potable Groundwater Potential in Koronadal

" Most of the provincial urban areas, except General Santos City, are concentrated in the

northwest altuvial plain along the highway. These urbanized areas may be covered by

- Level III water s'upply service. Hence, the exiétihg water supply systems have to be im-

proved, expanded or combined to meet future service level and water demand. The 1995
census indi_éated a total populatién of 156,600 these urban Barangays. Most of the water
source in these areas is deep well. However, prob]em on brackish water is observed in

some areas of Koronadal and Tantangan extending up to Lake Buluan in Sultan Kudarat,

For the future sustainable groundwater development in terms of quantily and quality,

' therefore, the study on the permlss:ve sustained yield of potable groundwater shall be

conducted The recommended tasks would mvolve test wells with pumping tests, the

' water quahty ana!y31s etc. as speclﬁed be]ow




172

Study Site; about 25 km along the highway from Koronadal to Tantangan

Review of Electrical Prospecting Survey; Groundwater Investigation, 1982 by
NWRC

Number _of .Test Wells; two deep wells in Koronadal

Tentative Well Design; depth of 100 & 150m, diameter of 250mm and screen
length of 25m & 40m

Pumping Test; Time draw-down with maximum discharge of 2,500m*/day and re-

“covery test

* Water Quality Examination; to include Cl

Results; Potable Groundwater Potential

(2) Test Well Investigation on Groundwater Potential in Deeper Aquifers (Limeslone)

There is a possibility of groundwater imbalance when groundwater extracted from the

alluvial plain deposits is the on‘ly. water source supplying tl}_e economic zone along the

“highway. Nonetheless, there are-f_ree flowing deep wells in Banga area. According to

the geological background of this area, the aquifer iseo'nsidered as limestone formation,

which are leading to the Cotabato Cordillera and or the fault block Roxas Range. There-

fore, the hmeetone formatlon can be taken mto account as alternatwe aquifers to provide

additional water sources to meet the future demands.” The study on permlsmve sustained

yield of the limestone aqu;fers shall be conducted when the groundwater imbalance of

demand and supply is conﬁrmed Recommended tasks are test wells with pumpmg tests,

water quality analy51s etc. as spemﬁed below

Test Well Site; limestone plateau_s in Maasin

Test Well; one deep well

Tentatne Well Design; depth of 180m, diameter of 250mm and screen length of
45m

Pumpmg Test; Time Draw- down and Recovery Test with maximum discharge of

2 500 m*/day

Watel Quality l:xammatlon 1o mclude of Cl

Results, Groundwater Poter}tml _

Spacing Allocation for Level I1 and 1T Wells

The pumping rates requlred'fOr Level I féoilitieé are .fairly lower than t'hat for Level II and III
systems The well interference in Level | famhtles need not be studled in terms of spacmg of
wells and productlon rate, since most formatxons n shallow and deep well areas generally :

have enough ground\*» ater development potentlal As Level i1 and 1 wells are usually ex-
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peeted to produce larger discharge to meet the water demand, the spacing of wells to avoid

well interference has to be considered. Spacing allocation for Level 11 and I1I wells was ex-

amined considering specific capacity, pumping rate, and assumed drawdown of lcm at the

interference radius for a pumping duration of 16 hours.

(1) Specific Capacity
According to the existing well source information, specific capacity was considered with
ranges from 0.5 Ipsm to 6.5 Ipsm. To simplify the calculation, an average 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 de-
termine proper well spacing is the Jacob modified equation. Drawdown at the interfer-

ence boundary is assumed at 1em afler a pumping duration of 16 hours.

Table 7.7.1 presents the estimated spacing requirements and 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 planned to be more than twice the distances of the calculated interference

radius.
Table 7.7.1 Spacing Arrangements for Planned Wells
Range of Estimated Estimated .
Specific Capacity - Pumping Rate Interference Radius Estimated ,
) Number of Wells/km
(Ipsm) : (in’/day) (m)

05-1.5 _ 500 ) 80 45

15-3.0 1,000 120 20

3.0-45 2,000 160 11

4.5-6.0 2,500 200 7
>6.0 . >»2,500 =200 _ >7
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8. FUTURE REQUIREMENTS IN WATER SUPPLY AND SANITATION

IMPROVEMENT
& 8.2 Targets of Provincial Sector Plan
Table 8.2.1 Estimation of Base Year Service Coverage of Water Supply
Population Served Population Served by Popualation Served
Name of Area Population by 1997 Fagililies Planned/On-golng Projects in the Base Year {1997)
Municipality (19%7) Level | Level | Level Level | Level | Level [Fota] Level | Level | Level Percentage
m I} 1 Total 13} n 1 1 11 I Totat Coverage

Banga Usban 12,920 9.69%) 9,699 . 9,699 9,699 75
Rurzl 56,274 1,008f 28.693] 29,701 1,008} 28,693 29701 53
. Fotal 69,200 1.008f 323921 39400 1,008] 38,392 39400 57
Koronadal Urhan 64,071 2930 36.016] 389456 . . 2,930 36,016f 33,946 61
(Capital) Rural 57,643 3,700] S500) 33.343] 37543 - 3,700 500| 33,343] 37,343 65
Total 121,714] 6,630 S00{ 69.359] 76.48% 6,630 500 69.,359] 76.48% 63
Lake Sebu Urtran 8362 2006|2406 . T406]  2406] 29
. Rural 45,654 5,654] 19.015| 24,869 5,654 19,015] 24,669 54
Total 54,016 5,654 2142 27,075 5,654 Zt421] 27.075 30
Noruly Vrlban 26,5841 11,108 - 9358 20,436 11,105 9.35! 20,456 77
Rarat 14,695 4501  9.946| 10,396 450 9.946| 10,396 n
Totat 45,279¢ 11,105 450| 19.297 36,852 14,105 450F 19,297 30,852 75
Polomolok Lirban 51,028} 28,903 10.196} 35,189 28,993 10,196 39,189 7
Kural 47,7037 13,987} 5,184 S.E79}F 27350 £3,987( 5,134 8,179 22,350 57
Toud 98,731) 42,980f 5,184] 18.375] 66,539 42,980] 5,184] 18,375| 66,539 67
§ Sante Nifo Urban - 14,894 §.292) 8,292 8,292 8292 56
Y Rural 17,903 600) 10.089] 10,689 . ) 600f 10,089 10,689 60
Tutsl 32,802 6001 18.381] 18.9%) . 600] 18,381 1898t 58
Surailal Urlyiny 39229 2,436 13.023] 5459 2,430 13,023 15,459 64
Rural 40,209  2.271] 3944] i%.183] 26,398 2,271 5,944 18,183] 26,398 06
Tamal 6a.438| 4707 5944 31206| 41,857 _ 4,707 59441 31,206| 41,857 [
Tampakan LUeban 9972 4956 4,956 4,956 4,956 30
Kurat 19,322 : 5,04¢|  8.53¢| 13.620 5,040 8,580 13,620 0
. Total 29,294 50401 13.536] 18,576 5040F 13,536{ 18,576{ ~ 63
Tanangan Lizhan 9,170 3.013 35013 5013] 5013 35
Rural 12,3518 1,740} 15799} 13,539 1,740} 11,799{ 13,539 61
Towzl 31521 1.H0f 16.812] 18.552 S| LHOE 10,812{ 18,552 59
T'Boli Urhan . 13,894 2,060] 2.825] 4,885 2,060 2,825 4,885 - 35
" |Rural 52,422 2,165 70741 5.759] 14,998 : 2,165] 1074 51591 14,998 29
Total 66,316 2.i65 9,134] 8534 19,883 2,165F 9,134 8,584| 19,883 30
Tupi Urban . 10,015 1750 3.773 5.528 1,750 3,718} 5528 35
Rural 37,867} 2,000(10,808| 8.337| 21,343 i 2,000]16,808 8,527] 21,345 36
T.Mal 47,8821 3,750{10,808| 12.313 26,873 : 3,750010,808f 12,3151 26,873 50
Urban 243,145) 47.214| 2.060| 105.355[ 154.829 47,2141 2,060] 105,555] 154,829 63
Provincial Total | Rural 412,048 24,323] 44,002 162323} 230,248 24,I_2-J 44,0021 162,123 230.248 . 50
Totad 657,193] 71,337 46,002 2067.678) 385,077 71,337 40,0621 267,678| 385,077 5U




Table 8.2.2 Population Coverage in Phase I Pravided by Served Population in the Base Year (Water Supply)

Population Served by 1997 Facilities - 1997 2003
hfnmo of Arca

Municipatity Level 1T | Level1l | Levell Total Towal . Coverage Total Coverage
Population (%) Population (%)
Banga Utban | 9,699 9,699 12926] 75 14,240] 68
' Rural T008| 28693 20,708 | 56.274| 53 61,002 48
Total 1,008[ 38397 39,300 69,200 57 I E7 )
Koronadal (Capital)- {Urban 2,930 : 36,016 38,946 64,071 61 6_8,553 57
Rural 3,700 s00| T3IAA]T IS0 57643763 T 61679 6
: Total 6630 5000 69,359 76,489 2in4) 63 130,238 59
[ake Sebu Urban 2406|2406 §362] 29 971 20
' Rural 5.654]  19.015] 24,669 5,654 54 65,360 38
Toral 5654 na2l| - 27,07 540163 N T T %
MNoraia Lrban 1105 9,351 20,456 26,384 77 2_‘)‘336 10
Rural - 450 9.946] 710396 4693 . 7t 16,217 od
Total 11165 ds0f 19,297 730,852 RTINS 45553 o8
Polomolok Utban | 28.093 , 16,196 39,189 ETo8) 7 BCTTIEE
Rirat 13,987 5,184 3179 27.350 ETRTIE] Y 50461 54
Towal | 42980f 35,184  18.375] . 66,539 983311 G 104438 64
Santo Nio | Urban ' 83092 8,202 14804 56 5583 33
Rurai 600] 10,089 10,680 £7.908] 6O U835 87
Toul G00| 18.381] 18,981 T2.802] 5% ERTE] BT
Suraflah Urban 2436 13,023 . 15,459 24,229 764 37322 3
Rural 7371|  S59a4| 1883|2698 0209 66 RS
o Total 1707 5.084] 31,206 4185 caa38] 65 72,664 58
Tampakan Urban |. 4,956 '4,956 9,972 -50 10,299 45
' Rurel S040)  §,580]  13620] 1923 6 FIRTE
Total 5040 T3,5%6] 18,576 29204 63, 32016 . 3%
Tantangan Urban 50131 5,013 - 9,170 35 ]O,386 43

' Rural 1740 11,799 13,539 2351 6 25318 sy
Total 1,740]  16,812] 18,552 3521 59 Tis01| T
TBoli Orban 1060| . 2,825 7883 13,204 35 74,052 20
' Rural 2,165 7074 5759] 14,998 52422 29 94,141{ 16
Total 7065 0.33|  8584| . 19383 66,316 30 119003 17
Tups Urban 1,750 T 3R 5528 0,015 55 T0618] 52
Rural 7,000] - 10,808 8537 21,345 37.867] 56, 40,143 53
Total 3,750 10,808 1231s| 26,873 47882 56 50,761 53
_ Urban | 47,214 2000]  105,555] 154,820 . 245145 63 77843 56

Provineial Total {Rural 24,113 44,002| 162,123 230,248 4]2;048 S 56_' 500;'502 46 -
Towl | 71337 46062| 267,678 385077 | 657,193] 0 BN BT

=
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Table 8.2.5 Number of Public Utilities with Sanitary Toilets in the Base Year (1997)

No.ol PU
Ng, of PU No. of PU
No. of U with No. of PU
with Teilels with
No. of PU with Sanitary  |with Tollets
Name of in Sanitary Coverage
. Type with Toilets | Sanitary Toilets in in $ase
Municipaiity Planned/ Taitets in (W)
in 1997 Toilets in Planned/ Year
On-going : Bage vear
1997 On-going 1997
Project 1997
Projects
Banga Public Market 1 1 [ 1 100
Bus!]ee.pncy Terminal 1 I ] | 104
Parks/Plaveround 3 2 H 2 L
Total 4 4 4 4 104
Koronadal Public Markex 4 4 . + 4 100
(Capitat) B.us-'lecpne,\' 'I‘ermi.nal 2 2 2 2 100
Parks/Playground 4 4 4 + Hel
Toal . to 10 19 190 100
Lake Sebu Public Marker ]
Busfeepiiev Terminal
Parks/Playeround -
Total .
Norafa Public Marker ) 1 -1
Bos/leepney: Terminal 1 P 1 1 ton
Parks/Playyround
Total _ 2 i E ] 30
Polomolok Public Markel 1 1 1 1 Hen
Bl.ls.’leepne,v Tenminat 1 1 1 i 160
Parks«'f’laygmund 4 4 4 3 160
Totat G ] 6 L] 100
Santo Niiio . Public Market 1 B { i 100
Bus/fecpney Terminat 1 1 1 i 100
" | Parks/Playground 1 ] ! I 100
. Total 3 3 3 3 100
Surallah [Public Market ; 3 2 3 00
: ’ Bus!]ccpnc):' TFenuinal B N | | o
Parks/Playyround 2 2 2 2 100
. Total 5 5 ] S 100
Tampakan ?ubl_ir.“ Market _ 1 1 1 1 100
: Bus/leepney Tenuinat
Parks/Playguround 1 t 1 i 160
) Total i 2 2 2 1o
Tantangan . Public Market | I 1 I 100
Bus/Jecpriey Ferminal
Park;l_PlaS'ngund .
Towl i 1 1 1 6o
ok Public Markel 0 i 1 1 06
Bu.sf.leepney Tenninal
|Parks/Piayground
_ Total 1 ] T i 160
T upl Public Market 2 2 2 2 100
Busfleepriey Te.rmina] .
_ {Parks/Playground 2 2 2 2 (O]
Total - 4 4 4 4 100
Public Marke 15 4 15 14 93
Provinial 'l;ulnl Busfleepney Terminal 7 7 7 ? 100
Parks/Playground 14 i6 16 15 100
Toral 38 37 38 kY] 97
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8.3 Projection of Frante Values

8.3.1

Review of Past Population Development and Population Projection

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

population for the years 1997 (planning base year), 2003 (medium&erm target year) and 2010

(long-term target year) were projected for this study. Available infor_matioﬁ for this study at

* present is as follows:

3

NSO population census results in 1980, 1990 and 1995
1995 Census- based National and Regloml Popuiatlon PrOJecnen prepared by the NSO

Provincial Physical Framework Plan/Comprehensive Provincial Land Use Plan (1993-
2002)

{1 1995 Census-Based National and Reglonal Populat:on Prolechons NSO

The NSO conducted the national population projections for the penod 1995- 2040 and the

' regmn_al projections for the period 1995-2020. The assumptions take into accourit future

trends in the demographic processes of fertility, mortality and migratidn reQuiréd by the
¢ohort-componernit metitod for projecting populallon The 1995 Populatlon Census was

used as the basis for the projection.

In the regional pdpulatior_l [jréjcdtibh, Regions X and XI, the sUBjecf regions for the 2,

batch areas of this'study, are classiﬁed as medium-sized regions (at least § milli'o'n bt

!ess than 10 milhon by year 7000) The followmg are the result of proy:chon for the two

' reglons in 2004, 2005 and 2010.

'_I‘a'ble 8.3.1 Regional Population Projection

2005

Year 1980 1990 1995 - | 2000 2010
Region | Population 2,758,985 | 3,509,753 | 3,938,252 | 4,441,739 | 4,955,545 | 5465272
X Growth rate -~ 2.44 % 233 % 2.44 % 221 % 1.98%
Region | Population 3,346,803 | 4,458,829 | 5,052,730 15,749,821 | 6,456,464 | 7,146,889
1XI | Growth rate__ - "191% 2.53% 262%L; 2.35% 2.05 %

(2) Provincial Physxcal Framework Plan/Comprehenswe Provmcml Land Use Plan: Sou[h

Cotabato: Planning peried 1993-2002

The provincial population for the year 2002 v was prmected with 1990 as thc base year.
The provineial growth rate of 2.99 % expﬁrlenced belwecn 1980 and 1990 was basically
adopted for the projection. Meanwhlle the recorded/pmjecled growlh rates 01" Region X1
are 2.91 % between 1980 and 1990 and 2.58 %_ between 1990 and 2000.



T

‘The population projection on the provincial total and the component municipalitics was

prepared with 1990 as the base year. The population for the year 2002 was projected

using a uniform growth rate between 1990 and 2002 referring to the experience from

1980 to 1990 (census ycars). Minor arrangements on the municipal growth rates were

made to meet the provincial average growth rate of about 2.99%.

Table 8.3.2 sho_ws the past popu]'ation development in census years (1980-1995) and

projection_é for the yéars 1995 and 2002 with 1990 as base year using the assumed growth

rates for the period 1990 to 2002 as established in the Comprehensive Provincial Land

Use Plan (hereafter referred to as “Land Use Plan™).

Comparing the census and the projected population in 1995, the provincial poptliation based

on census results is about 7% lower than the projected. Regarding the 1h11:1icipal census

- population in 1995, about half (6 municipalities) of the 11 municipalities is lower comparing

with the projected figures (maximum of 10 %). While, the remaining municipalities are

- higher with a range of 0-50 ‘%. Since the growth rates of Lake Sebu and T”boli from 1990 to

1995 are coﬁsiderably different from the projected, ft_ztufe projeétion .shall be made using the

1995 census results as base year,

Table 8.3.2 Census Population and Projected Population

- Census Population /Growth Rate (%)

Projected Population/Adopted

298

‘Municipality Growth Rate { %) : Base Year

) . 1990 in Land Use Plan

1980 1990 . 1995 1995 2002

Banga 47,544 59,743 66,571 67,495 80,066
! . 2.31 2.19 2.47 2.47

Koronadal 80,566 108,708 118,231 126,206 155,534
; _ -°3.04 169 3.03 30

Lake Scbu 23,924 34,350 47,617 40,718 51,665

- 3.68 6.75 3.46 346

Norala 29,557 35,566 39,688 39,422 45,533
' : ;.87 222 2.08 2.08

Polomolok. - - 59,312 80,372 96,274 107,538 139,336
. 4.19 1.50 3.77 3.77

Sto. Nifis 20,756 30,076, 32,103 35,755 45,552
g o 3.78 1.31 3.52 3.52

_ 42,467 54,136 61,509 61,480 73,492
Surallah T 2.46 259 258 2.58
- 18,057 25,526° - 28 256 30,112 37,950
Tampakan - 152 505 7336 3.36
' 22,207 26,346 30,044 29,017 33,217
Taniangan 172 2.66 1,95 1.95
e 25,724 32,373 54,206 36,591 43,436
T'boli _ 233 10.86 248 2.48
. 31,591 43,232 46,656 50,435 62,579
Tupi . .19 e 303 3.03

. 404,705 ‘539,428 621,155 624,779 768,360
Province . 2.09 286 2.99




(3) Population Projection of the Province

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

Provineial Population

1

2)

The growth rates experienced by pfovincé/municipa]ilics from 199.0 to 1995 were
basically adopted for the projection of medium-term target years (1997-2003),
However, the provincial population was first determined by applying the growth rate
from 1990 to 1995 (2.86%) before finalization of the municipal poph]ation and their

corresponding growth rates. The base year for the projcctioﬁ was 1995 using census

results.

For the idng-term projection from 2004 to 2010, the population ratios of the province

to the regional tofal population were assumed considering past cxperience.

The range of popu]atlon ratios of the provmcml populatlon 1o the rcglonal total
population (from 1980 to 1995 and plOJCC[Cd year 2002 in the Land Use Plan)
considered the corrclatlon with “other - component provmces in the region and

pro;ected regional populauon The followmg arc the popuhtlon ratios of the

provinee to the region, both in the past and the plO]CClCd

Year

1980

f1990

1995

- 2002

2003

2010
Province 401,705 | ~ 539428 621,155 708,360 | 778345 - 901,057
Region 3,346,803 | 4,458,829 | 5,052,730 | 6,032,322 | 6,173,575 7,146,889
P/R (%) - 12,00 12.10 12.29 12.74 12,61 . -12.61

 The population ratios of the -prov.i'nci_:i from 1980 to 1990 'wcl.'e'abo'ut 12%, while the

1995 census results showed a higher figure of 1229 %, The ratio fof _1he year 2002,
as projected in the Land Use Plén (12.74 %),‘ is slightly higher than the past
experience (1980-1990). Furthéfmofe, the 'proje(_:ted pbpuhlion for the yéﬁr 2003 as
meﬂtioned above, is 12.61% of the regional population The population atio of the

The
provmmal ratlo of - 12.61% is adopted for the year 2010 1o' determine the 2010

province, between -12- 13% may be taken nto accounl tlnoughoui the future.

provineial population (estimated growth rate is 2:11%, whllc the :cglonal rate from

2000-2005 is assumed at 2. 05%). - The pl()Jected populdtton for the years 1997, 2003

- and 2010 are as follows:



% Year Population Growth Rate
1995 621,155 Census result
1997 657,193 2.86 % (growth rate from 1990 to 1995)
1998 778,345 2.86 % (growth rate from 1990 to 1995)
1999 901,057 2.11 % (estimated from projected population)

Municipal population

1) The total population of the province by target year is fixed.

2) The growth rates of réspective municip'alities_ for the years 1997 and 2003 arc
determined referring to thé development e).('périenced between 1990 and 1995, The
municipal popﬁlation for the respective férget years was finally adjusted according to
the mmally caleulated populat;on size to meet the ﬁxed provincial - population.
Accordmgly, the growth rates of municipalities were modified. Table 8.3.3 presents

the calculation resuits under the above conditions/assumptions. -

Table 8.3.3 Municipal Pepulation Projection

Annual Growth Rate (%) . Population {person).

Municipality can Land ‘ot : Estimated Estimated
o 80 90 Use Plan 9.0-:95. . 19.95 7 . 1997 GR - - 2003 G.R
Banga 731 2.47 2.19 66,571 69,200 1.96 | . 76,232 1.71
Koronadal - 1.03 169 118,231 121,714 | - 1.46 130,238 | 1.22
Lake Sebu 3.68 3.46 6.75 47,617 54,010 : 6.51 77,331 6.25
Norala' 1.87 - 2.08 222 39,688 41,279 198 45,553 1.74
Polomolok TR0 397 | - 150 96,274 | . 98,731 127 | 104,438 T 1.02
Sto. Nino 3178 3.52 131 32,103 32,802 1.08 34,318 0.84
Surallah 2.46 2.58 2.59 61,509 04,438 2.35 72,664 2.11
Tampakan ~3.52 336 2.05 28,256 29,294 1.82 32,016 1.57
Tantangan - - ' 1.72 C1.95 2.66 -30,044 31,521 2.43 35,701 2.18
T'boli 2.33 248 10.86 54,206 66,316 10.61 [ 119,093 10.34
Tupi 3.19 ENER 1.54 46,656 47,882 1.31 50,761 1.06
Province 2.99 2.99 2.86 624,155 1 - 657,193 2.86 | 778,345 2.86

Note: 1995 population is census resulis.

_Regardmg the mumcnpal popuiatlon for the year 2010 in the long-term, it is assumed that
the tendency of population growth of respective munlclpahtles bctween 1990 and 2002,
which is conmdered in the Land Use Plan will be realmed in line with the land use plan
“of the provmce f hus the pmjected gl owth rates for the yea1 2002 by municipality in the
Land Use Plan are first apphed to project the 2010 populatlon from the year 2003. Then, -
the mumcmal populatlon initially Lstlmated is adjusted in proportion to the popuhtion

size of (:ach mumcipahty to the lotal provmmal populatlon to meet the above mentioned

provmcxal populataon fixed for the year 2010 (901,057 persons) Table 8.3.4 shows the
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study process results and the projected population by municipality for the year 2010 and

the adjusted growth rates.

&
Table 8.3.4 Municipal Population for the year 2010 and Growth Rates
. Pop. Projection using G.R in Land Use Plan 2010 Pop. Projection
Municipality 2003 Pop. I({;;::(‘;:l) 2010 Pap, Percent Population g;t: ‘(‘;;i‘)
Banga 76,232 2.47 90,431 9.5 85,490 1.65
Koronadal 130,238 3.03 160,504 16.8 1151,735 - 2.21
Lake Sebu 77,331 3.46 98,121 10.3 92,760 2.63
Norala 45,553 2.08 52,614 ‘5.5 49,739 1.26
Polomolok 104,438 3.97 135,319 14.2 127,926 2.94
Sto. Nino 34,318 3.52 43,721 4.6 41,333 2.69
Surallah 72,664 2,58 86,848 - [9.1 82,103 1.76
Tampakan 32,016 - 3.36 40,350 142 . 38,145 2.53
Tantangan 35,701 1.95 40,869 4.3 38,636 i.14
T'boli _ [ 119,093 - 248 141,371 ~ 1 148 133,648 1.66
Tupi 50,761 3.13 62,983 |66 39,542 2.31
- Province 778,345 2.99 - 953,129 100.0 | 901,057 2.11

Motes: 2010 population by municipality is calculated propdrtionally - distributing $01,057 persons to 11
municipalities. .
N.A: Not Applicable
Growth rate: 2003-201¢

Population by urban and rural area -

In the Land Use Pian the urbanfrural populatlon by mumclpahty for the year 2002 was

: pro;ected w1th 1990 as the base year, The annual growth rate of the urban populatlon for
._ the year 2002 by mun1c1pa11ty was estlmated by PPDO referri ing to the experience from
- 1980 to 1990 and the future Tand use plan The prov1n01al avcrage growth ratc was
modified at 4.25% from 4.95% (growth rate of 1980- 1990).. The rural population by
municipality was estlmated as the balance between the total populatlon and the urban

_ popu]atlon The average growth rate of the province was estimated at about half of the
uirban area (2.24%). '

Urban and rural population by municipality was studied cans'idcring the.199_5 CEnsus

resulis and the ﬁgur'es estimated in the Land Use Plan.

1) Past populatlon development
Table 8 35 showa the urban and rur al populatlon W1th gl owth rates in census years
(1980- 1995) by mummpahty Wlth reg’nrds to the ratio of the ur b'm population of the
plovmce to the total p()pufatlon the provmcml averages. in 1980 and 1990 were

28. 9% and 34, 9%, while it mcreased to 37.8% in 1995, The provmma] average

g] owth rate of 4. 95% between 1980 and 1990 was sl1ght1y reduced to 4.51% in 1995.
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Rural population by municipality has been slightly reduced with a provincial average
growth rate of 1.93% from 1990 to 1995,

Table 8.3.5 Past Population Development by Urban and Rurai Area

: 1980 . 1999 1995
Municipality Urban/ | Share Urban/ G.R. | Share Urban/ G.R. Share
' Total 4 pueal | @) | O | rural | @) | ) | TR | Rural | (%) | (%)
Banga 47,544 | 9987 | 21.0 1 59,743 | 12436 | 2.22 | 20.8 | 66,571 | 12435 | 0.00 | - 18.7
Koronadal | 80,566 | 33,526 | 416 | 108,708 | 51,815 | 4.45 | 47.7 1 118231 | 62,2381 3.73| 526
Lake Sebu | 23,024 0.0] 34350 | 4268 | NA. | 1241 47617 7301 11551 (55
. [Norala_ 29557 | 9.634 | 32.6 | 35,566 | 10,017 | 126 | _30.7 | 39,688 | 25,550 | 18.55 | 64.4
8 [Polomolok | 59312 | 28021] - 48.8 | 89372 48,6971 535 5451 96274 | 49758 | 0.43] 517
< Sto_Nino 20756 . 0.0 | 30,076 | 7,840 | NA. | 261 | 32,103 14,577 | 1321 454
& Surallah 424671 9,666 | 228 | 54,136 | 17740 | 6.26 | 32.8 | 61,500 | 23,128 | 5.45] 376
1 Tampaken | 18,057 | 6,052 | 3351 25526| 7611 | 232| 298| 28256| 9619 479| 340
Tantangan | 22,207 | 4,966 | 224 | 26,346 | 8,039 | 493 | 30.5 | 30,044 | . 8,740 | - 1.69 | 29.]
Tboli 25726 | 6423 | 250 32373 9985 | 451 | 308| 54206| 11357] 261 210
Tupi - | 31,501 | 7691 | 210 [T43232 | 8770 | 240| 203 | 46,656 | 0,750 | 2.16| 209
Province | 401,705 | 116,094 |. .28.9 | 539,428 | 186,118 | 495 | 34.9 | 620,155 | 234,541 | 4.51 | 37.8
Banga | 47,544 | 37,557] 790 | 59743 | 47307 233 7921 66,571 | 54,136] 2.73| 813
Koronadal | 80,566 | 47,040 | 58.4 | 108,708 | 56,803 | 1.92 | . 523 | 118.231 | 55,9931 -0.32| 47.4
Loke Scbu | 23,924 | 23924 | 1000 | 34350 | 30,082 | 2.32 | 876 | 47,617 | 40,246 | 599 | 845
[Noraia. | 29557 | 19923 | 674 | 35566 | 24,649 | ~2.15 | 69.3 | 39,688 | 14,129 | -10.53 | 3546
8| Polomolok | 59,312 | 30,391 |  Si.2| 89372 | 40,675 | 296| 45.5| 96274 | 46,516 272 483
< [ Sto. Nino 20,756 | 20756 | 100.0 | 30,076 | 22236 | 0.69 | 73.9 | 32103 | 17,526 | 4.65| 546
2l Surallah -~ | 42,467 | 32,801 | - 77.2 | 54,136 | 36,396 | 1.05| 67.2| 61,509 | 38381 | 1.07| 624
3 [ Tampakan | 18057 | 12,005 | 66,5 | 25,526 | 179151 408 | 703 | 28256 | 18,637 . 0.79 | . 66.0
Tantangan | 22,207 | 17,241 | 77.6 | 26,346 | 18,307 | -0.60 | 69.5] 30,044 | 21,304 3.08] 709
Tholi 25,724 | 19301 | 750 | 32,373 | 223881 149 69.2] 54,206 | 42,840 | 13.86] 79.0
Tupi . 31,591 | 24,672 | 784 | 43232 | 34462 | 3.40| 79.7| 46,656 | 36897 | 1.37]  79.1
Province | 401,705 | 285,611 | 71.1 | 539,428 | 351,310 | 2.09 | 65.1 | 621,155 | 386,614 | 1.93 | 622

1) Projection of urban and rural population for the ye.ars 1_997, 2003 and 2010 _
" The urban population by municipality for the target years was first projected and the rural
‘population” was calculated to meet the aforéme_ntioned total population by smoothing the

urban popuiaiion.

In the projection of the municipal urban population for the short/medium-term and long-term
purpose, the following are assumed:
. Short/Medium-term target: 1997 and 2003

Updéted census results in 1995 are applied in terms of the share of urban population to
total population by municipality.

»  Long-term target: 2010 -
The growth rate of the urban population by municipality, which is used for the
projection in the.yca_r 2002 in the Land Use Plan, is employed with 2003 as the base
year. Itis a.nticipat.cd that the share_between the urban and the rural population will be

regulated to meet the land use plan in the long-term period.
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Under the above assumptions, the provincial average share of urban population for the year

2010 was arrived at 40.9%, higher than the figures in 1995 (37.8%) and in 1990 (34.9%).

Table 8.3.6 presents projected urban and rural population. The growth rates and shares on

rural population are calculated using estimated rural population.

Table 8.3.6 Population Projection by Urban and Rural Area: 1997, 2003 and 2010

: 1997 2003 2010 :
Municipality - Urban/- | Share Urban/ | Share Urban/ | G.R. | Share
Total 4 murat | oew) | ™ | rara | oew) | TP | Rura | o) | (o)
Banga: 69,200 12,926 | * 187 | 76,232 | 14,240 187 854901 17,147 | 2.69 20,1
Koronadal | 121,714 64,072 52,6 | 130,238 1 68,559 526 | 151,735 | 92,490 | 4.37 61.0
Lake Sebu | - 54,016 8,361 15.5) 77,331 | 11,971 155 92,760 | 16,020 | 4.25 17.3
Norala ~ 41,279 26,584 | 644 ] 45553 | 29,336 64.4 | 49739.] 330i10] 1.70 66.4
g Polomolok 98,731 51,028 | ~ 51.7 1 104,438 | 53,977| 517 127,926 | 75396 |. 4.89 58.9
gl Sto. Nino 32,802 14,894 | - 454 | 34318 15,583 | - 454 ] 41333 20,853 | - 4.25 50.5
B! Surailsh 64438 | - 242201 376 | 72,664 | 27,322 37.6 1 82,103} 39325 534 47.9
={ Tampakan 29,204 9972 M0 | 32006] 10809 3407 381451 13,205 298 34.6
Tantangan S35 | 9170 290 | (35701 | 10386 | 290 38636 14,286 | 4.66 37.0
1 Tholi. - 66,316 13,894 2001 119,093 | 24,952 210 | 133,648 | 33,7521 441 25.3
Tupi - 47,882 10,013 20.9 | 50,761 | 10,618 209 | 59,5421 12926 | 2385 217
Province 657,193 | 245,146 | - 37.37| 778,345 | 277,842 3571 900,057 { 368,410 | 400 . 409
Banga . 69,200 ] 56,274 813 762321 61,992 B3 | 85490 | 68343 [ 140] 799
Koronadal - | 121,714 | 57,643 47.4 ] 130,238 | - 61,680 474 | 151,735 | 39,245 | -0.57 32.0
LakeScbu - | 54016 (. 45,634 845 | 77,3311 65360 845 | 92760 | 76,741.[ . 232 82.7
Norala 41,279 14,695 356 1 45,553 | 16,217 356 49739 16,729] 045 336
3| Polomolok 98,731 [ 47.703 48.3 1 104,438 | 50460 | 483 [ 127926 | 52,530.[ 0.58 41.1
<[ Sto. Nino 32,802 17,908 s4.6 ] 34,318 18735 54.6 [ 41,333 20479 | 128 495
g Suraliah 64,438 | 40209 | 624 | 72664 | 45342 624 | 82103 | 42,778 | -0.83 520
|- Tampakan 29,294 19,322 66.0 | 320161 21,117 66.01 38,145 ] 24940 ] 2.41 65.4
Tantangan 31,521 22350 709 35701 ( 253151 709 | 386361 24350) 055 63.0
Tboli 66,316 | 52421 79.0 | 119,093 | 94,141 79.0 ] 133,648 | 998961 0.85 74.7
Tupi _ 47,882 | 37866 |  79.1] 50,761 | 40,143 79.0 | 59,542 | desle | 2.16 783
Province 657,193 | 412,047 [ 627 | 778,345 | 500,503 643 | 901,057 1 532647 0.89 59.1

- Note: High population_gr_owth and higher share of rural area in the municipalities of Lake Sebu and T’boli from
1995 to 2003 decrease provincial urban share from 37.8 % (1995} to 35.7 % (2003): '
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School Enrollment Projection

8.3.2
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~ 83.3  Proiection of the Number of Public Utilities

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

1997 2003 2010

Name of .
Municipality Type No. of Public] Proposed Total Proposed

Utilities | Construction Construction Fotal

Banga Public Market

Bus/Jeepney Termina)

Parks/Playground

PR g e Rl

K oronadal (Capital) |Public Market

|
]
2
Total 4
4
2

Bus/Jeepney Temminal

PSS RS Rt Rl
| jn

- {Parks/Playground 4

Total 10

()

==

Lake Sebu " [Public Market - T

Bus/Jeepney Terminal -

—

Parks/Playground

[ R i ) B e L
SR o

Total - 2

Norala Public Market

Bus/Jecpney Terminal

Parks/Playground
Total

g | =

i
— e

Polomolek Public Market

Bus/Jeepney Terminal

A

Parks/Playground

Total -

St | —— ] —

Santo Nifio” Public Market -

Bus/Jeepney Terminal

* [Parks/Playground

Total

Surallah " |Fublic Market

Bus/Jeepney Terminal

Parks/Playground

Total - - .

—fn ol o] e [ (O T [ [

Tampakan Public Market

Bus/Jeepney Terminal ) — |

Parks/Playground_- i

Total . . 2 i

JUR DN IPUTY PR U Y PN Y Y ) e e e e - TR VR S S e Kl Rl

Tantangan Pubiic Market : B .
. |Bus/leepney Terminal . i

Parks/Playground 1

Total i I 2 1

T'Boki Public Market 1 1 1

Bus/Jeepney Terminal | - ] 1

Parks/Playground : ]
Total G I 1 ]

BusfJcepney Terminal L -1

I : . 2
Tupi Public Market 2 2
2

Parks/Playground 2

C\l‘dMN-&-—"—I\)w—'—"—w—'—‘—'olﬂl\.}l\)w———

Total 4

-fPublic Market -~ - ..} 15

Bus/leepney Terminal 7

Provincial thal_ Parks/Playground - 16

Nt B ] | Rl
wn|th| B[ —
;

Total o 38




8.4
8.4.1

Types of Facilities and Implementation Criteria

Water Supply

(1) Urban water supply

Table 8.4.1 shows the ex:stmg condmon and futurc requirements of urban water supply in

thc respective municipalities of the province.

Bangpa _
G'ro_undwater level is quite low in the area and shallow wells are 1no§tly in-use with huge
number of unsanitary wells. Together with other municipalities, requests on thc

estabhshment of WDs were made to LWUA, but until now, it has not been realized. No

plan exists on the system devetopment A LWUA asswted feaszbthty study that considers
staged expansion shall be conducted by the LGU. An mdmdual system with dcep well

sources may be developed

Koronadal , . _ o _
There is an existing WD and is presently applying for a loan. to LWUA. for system

expansion. Water sources are deep wells that have to be increased. One of the current

~water supply problems (service coverage at present is very low) is the delay of expansion.

There is a need to augment its water source (currently LWUA is é‘ssisting the construction

of the reservoir) and to increase service covérage in order to ensure sound financial

© management. Subdivisions (numbering more than 10) ibc'ated highér than the existing

reservoirs are provided with individual systems. Topogréphy in other areas is favarable
to ensure gravity flow. Some associations are operatmg small systems however

assistance from the WD to these systems is not extended at present.

Lake Sebu

Currently there are no Level III systems. _Water source caﬁ be shallow wells. Thﬁs,

~demand for Level III is low at present. LGU will start the work for indigenous people.

There are a number of springs {many untapped 'springs afé_idéntiﬁéd, but remote and
discharge rate is small for Level T1), but wells are to be used. “An individual_ system: shall
be constructed. There are three lakes, but with water qualify problems. The province is

considering tapping the “Urban Water Suppiy. Projectr of DILG™.

Norala

There 1s a WD but need to expand the system with augmehtation of wells. Gravity flow

can be ensured because of its topography. High collection charge is also ensured.

- 8-18
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Polomolok
The existing WD covers about 50% of the population. Expansion of the system is

planned using deepwell. Utilization of Lake Maughan is under study

Sto.Nino

There are WDs, but Level I systems exist. No spring source exists thus, deep wells

shall be used. The delacion fcsi_dcnts arc requesting for a Level III system.

Surallah _
There are numerous Level II systems (deép wells). - There is a WD but'cxpansion is
needed. New urban development (agri-industry) has been procéeded and there is an

urgent need for water suppiy augrhenfation.

Tampakan

No WD/Level I11 exists at present, however there are many Levél.H systems.

Tantangan
No WD/Level 111 exists at present. Brackish water is common for those who are using
groundwatér. Many Level Il systems are uéing spring sou'rc‘e. and sometimes also public

decp wells,

T’boh

The municipality is located on a hilly area with water supply. No waler district exists. It
is difficult to develop deep wells. Transmission line is very lohg from spring sources (15
km) to service area. Spriﬁg sources at Barangay Kemate may be studied as a waler

source,

Tup

There is a WD to serve the urban area at présent. _

e
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8.4.3 Urban Sewerage
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8.5 Service Coverage by Target Year

8.5.1 Water Supply
(1) Population to be served by Level 11 system in Phase I
Thirty three (33} untapped spring sources were confirmed to be suitable for Level 1l
systems in rural water supply during PWA4SP preparation as shown in Table 8.5.1. The
~ conditions and assumptions applied for this estimate are as follows:
Source capacity:
The average source capacity of untapped spring was assumed to meet the needs of 100
households based on the review of existing Level II systems with spring sources.
Number of system:
‘Twenty seven (27), out of 33 untapped springs, were considered to serve 27 Level 11
systems in 27 rural bérangays of 3 municipalities in the medivm-term.
Table 8.5.1 Population to be Served by Level 11 System in Phase |
o Number .of Number of Number of Population
Name of Municipality Untavped Sprin Barangay to be | Households to to be Served
/niapped spring Served be Served
Banga ' 5 5 500 2,575
K.oronadal (Capital} _
Lake Sebu 19 17 1,700 8,449
(Norala
Polomolok
Santo Nifio
Surallah
'Tampakan 4
Tantangan
T'Boli- 5 5 500 2,525
Tupi
Provineial Total 33 27 2,700 13,549

(2) Population to be séryed by target year

Phase |

For urban area, the additional service coverage was estimated to be served by Leve! Iil
service. For rural area, the population to be served by Level 1l systems with untapped
spﬁngs was first calculated and the rest of the additional service coverage was estimated

to be served by Level I fécilities. _
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Phase 11
For urban area, the population served by Level T and 1I facilities in the base year was
considered to be absorbed by Level Il service aside from the additional service coverage

to be estimated by the scctor target. For rural area, all existing facilitics in Phase I was

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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Table 8,57 Additional Number of Public Utilities with Sanitary Toilets in Phasc I and I

Coverage in Base Year Phase 1 Coverape "Phase 1 Coverage
{1997y {2003) (2010)
T : 8 n
e Type No.otwy | MootV | NootP | Gl | TRyt | meare | ML) T
Toiets Fagllities ¥ WAY ) pacilies | CanrY mnitary
Teilets, Totlets Tallets Toileis
Danga Publie Market 1 1 1 : t 1 I
Bustieepney Terminal ' I 1 1 1 1
Parks/Playground 2 2 2 . 2 2 2
Toral 4 ] 4 4 Kl h 4
Koronadal (Capital) Public Markel 4 4 4 4 S 1 5
BusAeepney Terminat 2 2 2 E 3 [ 3
Parks/Playground 4 4 4 4 3 1 S
Tolal 10 10 10 10 13 3 [E}
T Seb [ RGblic Marker i 1 1 3 i 2
Bus/Jeepney Terminal 1 L i 2 ] 2
Parks/Playgronnd ] 1 1
Tomi 2 2 2 5 3 5
Norala Public Marker 1 1 1 1 1
BusfJeepney Terminal 1 1 ] 1 L 1
Parks/Playground l t 1 1 k
Total 2 1 -3, L 3 3 1
Polomolok ?uhi.ic Market ] l 4 i 2 3 1 3
Busitecpney Termmal 1 i 1 = i 2 3 1 3
Parks/Playground T4 4 4 4: 5 H 5
Toral ' i 3 8 ) 3 BL 3 i
Santo Nifio Public Market | 1 1 H . } 1
Nusileepney Terminal 1 ] 1 1 1 1
Parks/Playground 1 1 1 1 i 1
Tota! 3 3 3 - 3 L) 3
Soratl Public Market F] 3 2 2 2 3
_|Bus/deepney Terminal ] ] 1 1 02 1 2
Parks/Playground 2 2 2 z 2 2
Toiat _ 5 5 3 5 g ) ;
Tampakan Public Market 1 1 1 .l_ : 1 i
X Bugl.lecpne,\' Teoninal _ 1 ] 1 ] l. |
Parks/Playground 1 1 1 1 . 3 1
Totat 2 2 3 I 3 3 3
Tzntangan Public Market 1 1 1 3 1 i
Dusileepney Terminal 1 1 1 1 1
ParksiPlayground b 1 ]
Total i i 2 i 7 3 i 3
T'Boli Public Market H 1 t i 2 ) 2
Bus/leepney .Tcrrninal 1 ! I 3 1
Parks/Playground . 1 H 1
Towh 1 1 2 t 1 4 2 4
Fupi Public Market 2 2 2 2 2 2
Busﬂ]ccpnzchrminnf . 1 1 -1 .2 i 2
Parks/Playground 2 2 2 2 2 2
Total 4 4 5 1 5 6 i 6
Public Market 15 14 ] 2 17 2] 4 21
Busileepney Terminal 7 ) 13 ] 13 18 b 8
Prosiacial Total Parks/Playground i6 i6 17 I 17 22 5 22
Total 38 » 47 G 47 61 iq . 61
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