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6.2

PAST FINANCIAL PERFORMANCE IN WATER SUPPLY AND SANITATION

Past Public Investment

6.2.1 Sourceé of Local Fund

“Table 6.2.1 Income and Expenditures of Municipalities, 1995 - 1999

Munleipality/City 1995 1996 1997 1998 1959
1. Anini-y
| Receipts.
Tax Revenue
- Real Property Tax _
~ Business Tax
- Othérs .

IRA . ]

Others _ L
Sub-to1al » [ - - -
Expenditures T L T

Personal Services — L
MOOE o n .

Othets e L ) i

Sub-total - - - - -
Nel Operating Income - - - - B
Add: Borrowing

Surplus {Income from prior years)

Less: Capital Cutiays
Net Incame - - . .
2. Barbaza

Recelpts

. Tax Revenue

- Real Propeity Tax 124,407.94 153337.4 163.789.65 17191856 128,000.00
- Business Tax 36,859.06 35.802.30 72,081.62 89,063 25 90.000.00
- Others 159,716.94 179,828.77 178,081.29 75.569.69 §0,000.00
IRA 7,739,730.00 £.347.900.00 11,857.640.67 12,500.874.00 13.000,000.00

Othess 638,403,438 347,532.51 547.249.23 769.932.32 800.000.00

Sub-total 8,699,117.42 9,284404.32 12.418.848.46 13,613,362 82 14.098,000.09

_Expenditures ) )
| Personal Services | 5.940,098.13 6,556,222.10 8,352.310.81 9.886.518.56 10,000.006.00
MOOE 1.954,300.38 2.120,381.62 2,870,516.09 2,864,683.76 3,000,000.00

Others 45,418.85 ) 31,597.50 136.926.94 160,000.00

Sub-toial 7.939.812.36 8,675,603.22 11,259,424.40 12,888,149.26 13,1060,000.00
INet Operating Income 159.300.06 601.800.60 1.159.424.06 725.213.56 998.000.00

‘jAdd: Borrowing . .
Surplus {Income from prior years, 548.834.72 486,324.09 359,338.33 340.059.48
Less: Capital Quilays 61874636 |  962,0349% 490.100.00
Net Income . 1,308.13478] - 475.378.3 55672741 575.113.04 998,000.00
3. Belison - T
Recelpts .
Tax Revenue L . ) .
- Real Propérty Tax - 14644658 159,003.37 15584203 152,485.14 108,346.98

" . Business Tax | - 86,558.37 R IRLIN) . 9209435 ©103,214.37 76006675

- Others 149,241 .86 C38022.79 310.759.63 . 302,473.07 158,879.64
1IRA 5.677.817.00 6,141,896.00 8,002,894.29 8,307,593.05 4.134.315.00
Others 301,430.23 | . 35930286 382,272.86 43591756 215,264.38

Sub-total 6.361,594.04 ] - 7,069422.74 8944471372 9,310,745.19 4,652,871.2%

Expenditures - o :

" Personal Servicss 4.457,958.19 '4,807,208.11 6.182,600.89 6,552.87593 2.944.066.57
MOOE 1.247,749.67 1,218454.35 1,845,041.52 1.900,883.93 934,490.65
Others PR : - . . j ,

Sub-total 5.705,707.86 6,025,663.06 8,027.642.41 8.453,759.91 38785512
Net Qperating Incomé 653,886.18 1.043.759.68 916,831.31 £56,955.28 814,316.03

- fAdd: Borrowing - o
Surplus {Inicome from priot years) T . ] s 1 R

Less: Capital Outlays™ - : - 109,850.00 37289095 ] 38651934 60200000 362,590.00
Net Income . 670,268.73 -530,311.97 254535.28 451,726.03

34603618




‘Fable 6.2.1 Income and Expenditures of Municipalities, 1995 - 1999 (cont'd)
Munictpatity/City 1995 1996 1957 1958 1999
4. Bugasong
| Receipls
___Tax Revenue
- Real Property Tax - 170,100.43 239,035.54 231,763.72 260,002.33
- Business Tax 101,984.50 102,186.95 119,350.60 12729900
- Others 135,823.00 67,438.26 119,101.8 21382013
IRA - 9,763,464.00 10,553,191.00 14,671,033.80 16,049,786.00
Others [ 65746967 | 1,064.924.62 1,127,466.63 1,045,768.10
Sub-tetal 10,828,841.60 12,026,776.37 16,268,916.58 |  17,696,684.56
Expeaditures 7 B .
Personal Services 7,259,075.12 £,593,213.03 11,636,709.68 12,162,396.73

Sub-total

~14,738,603.91

MOOE 1,487,489.71 1,753,673 1 2,312,803.95 1,089,844.16
Others
Sub-total §,746,564.83 | 10,646,886.74 12,949,513.63 15,252,240.89 -
Net Operating Income 2,082,276.17 1,379,889.63 2,319,402.95 2.444,443.67 -
Add: Borrowing - o
Surplus (Income from prior years 1,304,671.98 885,619.27 492,009.61 §11,250.14
Less: Capital Outlays 497,791.63 400,535.24 | 455,364.43 1,171,457.85
Net Inéome 2.889,157.12 1,864,9723.66 | 2,356,048.13 2,084,243 56 -
5. Caluya
| Recelpts T
Tex Revenue
- Real Propesty Tax 116,286.68 116,721.91 114,573.52 94,152 86
~ Business Tax 41,965.00 3,861,059.00 42,582.50 6.898.00
- Otheérs 703,560.68 512,780.92 504,992.97 428.642.12
__dRA 7.849,435.00 8,478,882.00 10,646,088.63 11,871,638.90
Others 3,067,012.00 3,507,739.00 3,430,366.29 4,500,000.00 |
11,298,259.36 | - 16,477,i182.83 16,901,381.88 -

Expenditurés

8,009,448.85

o T11,862.15

(163817.99)]

Personal Seérvices " 8,212,020.16 9,351,564.15 8,940,947.89
MGOE 3,433,92459 | -2,714680020 | - 3,029,136.12 4,954,076.93
Others ) 351,106.04 .

Sub-total 11,443,373.44 | 11,309,926.40 |. 12,380,700.27 13,895,024.82 -
Nel Operating Income 334,885.92 | - 5,167,256.43 2,351,903.64 3,006,357.06 <
Add: Borrowning

Surplus (Income from prior years) . .
Less: Capital Qutlays 337,192.75 331,448.58 296,919.00 1,080,130.94
Nel In¢ome (2,300.83)] = 4,8)5807.85 2,060,984.64 1,926,226.12 -
6. Culasi T
Recelpts
Tax Revenue )
- Real Property Tax 136,613.18 184,18%.51 323,958.46 330,053.93
- Business Tax 481,482.75 1,208,200.70 1,522 884.68 517,097 .88
- Others 223,155.72 594,448.30 :
IRA 11,569,778.00 12,495,9%6.00 15,945,966 87 17.479,650.00
Gthérs - "$35,962 54 - 176,833.96 160,298.00 2,179495.78
Sub-total 13,023,836.47 14,288,97539 18,547,556.31 20,5006,300.59 -
Expenditutes . B : e
Peisonal Servicés T 9,583, 48443 10,752,119.72 _‘__l3,701.785.28 15,094,741.77
MOOE - 0 326,245.17 3,24992806]  4,164,241.28 5,575,382.81
Others o 2,268,104.72 : o S )

Sub-fotal 12,177,834.32{ " 14,602,047.78 | 17.366,026.56 20,670,124.58 -
Net Operating Income . 846,002.15 . 280,928.11 6381,529.75 (163,817.99} -
Add: Borrowing

. Surplus {Income frém prior ycars :

Less: Capifal Outlays 134,140.00 : e
Nel lncome R . 286,928.11 681,529.75 =




@

Table 6.2.1 Income and Expenditures of Munlcipalities, 1995 - 1999 (cont'd):

\et lncome

C(1,211,852.72)

Municipality/City 1995 1996 - 1997 1998 1999
7. Hamtic
Recelpts
Tax Revenue )
- Real Property Tax 252,203.34 448,260.60 295,593.80 3400398t
- Business Fax 92,210.96 117,872.46 99,417.36 93,030.79
- Others . : L .
IRA 11,941,528.00 | 12,917,955.00 | 16,202,12324 | 1792139600 |
Others 529,714.31 616,160.15 815,724.36 942,003.64

Sub-total ~ 12,815,656.6) 14,100,448.21) 17,412,883.76 19,296,470.24 -

Expenditures )

Personal Services . 8687,76831 | 10070,11583 | 12893,007.71 | . 15.038.566.62 |
MOOQE ) 3,322,660.95 4,231,465.22 4,488,514 91 4,4349372.34
Others )

Sub-total ©12,010,429.26 14,301,581.05 17.382,532.62 19,483,503.96
Net Operating Income 805,227.37 (201,132 84) 3035114 asyenTyl - U
Add: Borrowing

Surplus {Income from pnoryears . ) o
Less: Capital Gutlus 14,420.00 | 29,950.00
Net Income - 790,807.37 (231,082.84) 30,351.14 (187,013.72) B
8, Laua-an
| Receipts
Tax Revenue
- Real Property Tax 76,712.04 120,219.19 152,674.15 160,121.16
- Business Tax 31,165.48 35,570.47 28,243.70 34,852.77
- Cthers 134,660.82 145,329.93 |  -- 108,081.70 121,665.31
IRA 9,956,149.00 | - 10,712,731.00 13,472,432.16 12,308,160.00
Qihers - 237,659.37 276,646.84 278,3590.48 274,474,716
Sub-total - 10,436,346.71 11,290,497.43 14,039,791.19 13,399,274.02 -
Expendifures . )
Personal Services . 6,409,037.22 7,428,776.19 9,485,527.10 | - 10,228,7135.69
MOOE -2,478,938.2) 3,341,109.22 3,074,109.06 |~ 1,306,273.02 )
Cthers - e | ) : -

Sub-total - - 8,887,975.45 19,769,885.41 12,559,636.16 13,535.008.71 -
Net Operating Income 1,548,371.20 | 520,612.02 - 1,480,155.03 (135,734.69) -
Add: Borro»mg .

Surplus {Income frompnor)cars - o L :
Less: Capital Qutlays 1,130,039.93 » 90,492.49 ©. 821,312.96 102,910.00
Net Income 418,331.13 430,119.53 656,842.07 (238,644.69) -
9. Libertad
_Receipts
Tax Revenue . . : |
~ = Real Property Tax 7.'59,362.10 - 169,885.99 "80,958.58 71,658.65 £7,321.44
- Business Tax - 125,470.07 106,172.48 118,202.15 88,098.39 |- 98,422.12
< Cthers .~ S 51,900.92 29,740.69 216,699.76 119,167.66 71,822.24
~IRA’ B 6,34?_,_316.00 1 6,854,514.00 | ;- 9,029,686.92 9,285,860.00 5,918,040.00
Others 21586500 | -0 37433283 240,586.75 175,346.17 210,245.20

Sub-total - 6,859974.09 | - "7,434,70599 | © "9,686,134.16 | 9,740,i3687 | 6,385.851.00

‘Expenditures . - NN . T SR
Personal Services. ; 4,547,699.90 | | 5,305,62568] . 6,103,385.08 7,184,762 .81 4,438,372 .06
"MOQE: " 1,650489.34 | "¢ 1 622 994 59 7 1,168,750.29 3,030,476.35 1,262,401.29
Othérs - AL ‘ o ) e

“Sub-fotal - - : - 6,198,189.24 6 928 620 27 - 7,872,13537 | 10415232106 5,700,?7&
Net Opériting Income " P 661,784.85 - 506,085.72 1,813,998.79 {675,102.29) L 085,074.65
-\dd Borromng . T N

Susplus (Income {rom pFlOl’ years R R o SR : :
* HLess: (‘apitalOuth)s R 40,000.00 | - . - 257,600.00 | : 1,069,943.55 536,750.43 | -1+ 251, 400.80
' . 621,784.85 | 1 248,485.72 | T 74405524 433,671.85 |




Table 6.2.3 Income and Expenditures of Munlcipalities, 1995 - 1999 (cont'd)

~ 116,616,000.00

| Municipality/City 1995 1996 1897 1938 . 1999
10. Pandan
Recelpls
Tax Revenue .
- Real Property Tax ~ 125.870.14 165,527.29 177,161.95 182,778.97
- Business Tax 107,587.00 136,319.96 86.288.07 120,387.53
- Onhers 127,754.38 46,055.15 53,469.68 65,780.66
IRA 9.712,663.00 12,495,464.00 12,965,711.00 13.786,872.00
Others 463,005.87 794,483.00 §83,853.84 962,313.32

Sub-total 10,516.887.59 13,637,842.40 14,167,156.54 15.118.132.48 -

_Expenditures
Personal Services 6,616,053.62 8,224,458.43 9,888,130.75 11,184,855.44
MOOE 2,817,930.00 2,981,716.35 3,022,20320 1,543,062.08
Qthers ' .

Sub-total 0,433,983.62 11,200,174.78 12,910,333.95 14,721,911.52 . .
Net Operaling lacome 1,102,903.97 2431.674.62 1,256,822.59 39014906 | -
Add: Borrowing

Surplus (Income from prior years) s
Less: Capital Cutlays 423,287.25 96,894.00 624,655.3% 364,470.08
~el fncome 679,616.72 2,334,780.62 632,167.20 25,744.88
11. Patnongon B
Receipls
Tax Revenue - : .
- Real Properiy Tax 228,188.89 283,392.72 268,671.58 315,000.00 . 315,060.00
- Business Tax 292,922.40 321,219.50 285,780.50 318,000.00 258,000.00
- Others 17,086.47 126,026.50 _ 1§9,350.00 167,685.00 151,000.00
IRA 10,221,030.00 11,060,170.00 13,861,525.58 15,743,563.00 18,092,564.00
Others 956,547.44 863,979.64 1,093,073.27 1 - 910,700.00 920,900.00
Sub-total 11,775,975.20 | 12,654,788.36 15,630,40093 | 17,474,943.00 19,737,464.00
Expenditures : : L
Personal Services 8,923,139.37 9,470,681.65 11,423,750.94 | : 11,365,185.12 14,687,182.02
_ MOOE 1,583,866.71 | .. 1,004,682.21 1,268,130.62 1,352,198.92 1,491,800.00 |}
Others 1,335,581.52 2,124,822.19 2,424,930.93 2,094,310.66 4,662,452.75 1

Sub-total . 11,843,189.60 12,600,188.65 15,116,818.49 14,811,694.70 2084144177 %
Net Operating Income (67,214.40) 54,599.71 " 513,582.44 2,663,253.30 (1,103,977.77) :
Add: Borrowing : ' . S ]

Surplus (Income (rom prior years 853,809.21 499,771.33 511,043.49 511,681.11 1,326,996.44
Less: Capital Quilays 197,135.80 1,039,523.70 983,584.25 74R,661.65 ¥ 1,195,00000 § -
Nel Income 589,459.01 (485,152.60) 41,041.68 2,426,272.76 {071.981.33)
12. San Jose de Buenavista (Capital) ]

Receipts

Tax Revenue . S B

- Real Propeity Tax 700,000.00 850,000.00 - 810,000.00 £10,000.00 | - 1,000,000.00 f -
- Business Tax 2.500.000.00 2,950,000.00 1,000,000.00 300000000 ] . 3,500,000.00
- Others . . = R I ' L

IRA- - 11,556,154.00 12,581,972.00 16,581,972.00 | " 17,964,671.00 20,753,966.00

Others 4,024,771.95 “6,641,871.55 | - 45,706,49200 |  9,757,118.40 10,580,071.04
| _Sub-total 18,780,925.95 23,023,845.55 1 - 66.098,464.00 31,53§,809.40 | " 35,834,037.04

_Expenditures S i - NI

Personal Services 18,430,231.00 | . 16,142,328.00 18,113,028.00 | : 20,925,884.00 | - 23,699,297.00

MOQE. - 7,707,423.35 1 0 1.960,554.55 2,135422.00 ] - 1,691,950.00 2,403,160.00

Others - 4,205863.00 | . 5,234,014.00 569343775 6,586,511.50

Sub-total 26,137,654.35 22,308,745.55 | . 25482,464.00 1 . 28311,271.75 32,688,968.50
Net Operating Income : (1,356,728.40) 715,100.00 | - 40,616,000.00 1220,537.65 |° 3,145,068 54
Add: Borrowing 1 38,000,000.00
" Surplus {Income from priot years . ) -ge16p0000 ) o ol
Less: Capital Qullays 1,330,000.00 715,100.00 | - 40616,000.00 ] ; 3.220,537.65.| - - 3,145,068 54
~Net Income - - (8.686,728.40) B o i e

6-4-




Table 6.2.1 lucome and Expenditures of Municlpalities, 1995 - 1999 (cont'd)

Municipality/City

1995

19%6

1957

1998

1995

13. San Remigio

Receipts

Tax Revenue

- Real Property Tax

- Business Tax

- Others

TIRA

Others

Sub-tolal

Expenditures

Personal Services

MOOE

Others

Sub-total

Net Operating Income

iﬁa'?ﬁorroutng

Sumlus (Income from paior years

Less: Capital Outlays

Net [ncome

14. Sebaste

Receipls

Tax Revenue

- Real Property Tax

- Business Tax

- Qthers

IRA

Others

Sub-total

Expenditu res

‘Personal Services

MOQE

Oihers

Sub-total

Net Operating Income

Add: Borfowing

_ Surplus {Income From prior years)

Less: Capital Outlays

Net Income

135, Sihalom

Receipts

Tax Revenue

- Real Property Tax

- Busingss Tax

- Others -

IRA -

Others

. Sub-tetal

I.‘:\pendilur-cs .

- Pérsonal Services

MODE

- - Othérs

Sub-total -

Net Operating Income -/ .

Add: Bérroning‘ B

- Surplus (Income from priot years)

1.é55¢ Capital Outla:)s" N




Table 6.2,1 Income and Expenditures of Municipalities, 1995 - 1999 {cont'd)

Municipality/City 1995 ] 1996 1997 1998 1999
L6. Tibtao
Receipts
Tax Revenue I o
- Real Propenty Tax 164,522.43 192,562.58 198,395.70 177,114.13
- Business Tax 57,528.13 - 82,642.74 87,150.34 03,7153.48
- Qthers | 18,380.98 15,071.63 4,10465]
IRA _ 9,038,220.00 10,211,825.00 12,352,661.17 13,539.529.00 L
Others 618,522.06 7711,7712.04 871,602.26 827,115.83
Sub-total 9,878,792 .82 11,282,183.4 13,525,087.10 | ~ 14,651,617.09 -
“Fapendiures S -
Personal Services 7,221,291 .67 1,769,856.48 8,382,0642.81 9.853,819.67
MOOE 1,867,182.64 2,570,385.30 3,103,720.88 2,308,540.72
Others
_Sub-total 9,088,676.31 10,340,241.78 11,985.763.69 12,162,360.39 ]
Net Operating Income 790116 51 241,941.56 1,519,323 4% 248025670
Add: Borrowing 156,000.00 . 156,000.00 156.000.00
___Surplus (inconie from prior years 1,32827384 |  2,143,484.15 |  3,772,3194.83 ]
Less: Capital Outlays 345,867.05 191,964.69 406,928.8) 115,807.30
Net Income (55,750.54) 2,234,250.71 34301.878.73 6,301,754.23 -
17. Tobias Fomier_
- Receipts
Tax Revenue
- Real Property Tax 227,669.03 322,025.01 286,256.62 357,186.96 "‘
- Dusiness Tax 12588889 101,208.95 124,611.98 13496598
- Others 612,763.70 | - 75920237 705,006.74 246,931.85
IRA 9.652,668.00 10,453,618.00 12,800,449.08 13.150,526.00 N
Others 87,560.61 | 103,988.05 121,860.62 125,682.91
Sub-total 10,706,550.23 11,740,072.38 14,038,185.04 14,645.291.70 -
Expeaditures : o
Personal Services 7,488,561.28 9,237,893.86 1  10,329,499.76 11,990,235.90 B
MOOE 1,841,056.70 2,077,510.10 231,219 1,660,833.26
Others - _ o
Sub-total 9,329,619.98 11,315,403.90 12,706,721.67 13,651,069.16
Net Opérating Inconie 1,376,930.25 424,668.42 1,331,4572.317 994,224.54
[Add: Borrowing | Ty 950,000.00 ]
Surplus (Incomé from prior years 981.81 - :
Less: Capital Outlays 579,097.57 1 196,353.04 608,232.40 -
Net Income 797,832.68 28,3158 124,206.78 1,944,224.54 -
18 Valderama b
Receipts )
Tax Revenue :
- Real Property Tax 85,343.00 143,542.00 94,732.00 110,478.00 120,000.00 |
- Business Tax, 3IR.487.00 42,819.00 35,412.00 47,021.00 o 50,00000
- Others 18,145.00 34,088.00 64,884.00 2.841,600.00
IRA RANRLD 10,671,824.00 13,308,977.00 |  11,746,843.00 14,000,000.00
" Others - 1,088,31200 | 849,321.00 1,510,783.00 | 787,000.00
Sub-total 12,905,935.00 11,964,672.00 14,412,53000 | * 13,480,009.00 17,798,000.00
Expenditures B o : I :
Personal Services 7,704,765.00 8,030,548.00 9.880,036.00 | - 10,194,083.00 11,063,928.60
MOOE 61i8,545.00 1,552,869.00 | . 1,399.670.00 | ~ 1,040613.00 | . 2,146,655.00
Others 2,199,937.00 1,941,335.00 2,770,181.00 1,762,622.00 4,354,512.00
Sub-total 10,523,247.00 | - 11,574,752.00 ] - 14,049.857.00 ] = 1299731800 | 17,565,095.00
Net Operating Income 1 2,382,68800 389,92000 | - 362,643.00 482,691.00 232,905.00
-{lAdd: Borrowing 1,338,500.00 S i N
Surplus (Incomé fron prior years 3,721,188.00 389,920.00 363,143.00 1,282,694.00 - 23290500 |
Less: Capital Qutlays 1,369,045.00 224,550.00 259,526.00 56,103.00 200,000.00
Nel lncome - " 6,073,331.00 466,260.00 - 265,810.00

. 555,350.00

1,709,279.00




6.2.2  Availability of Funds

Table 6.2.2 Past Internal Revenue Allotment to Municipalities from Central Government

1997

1995 1996 1998 1999
1. TRA to ail municipalitics {National total) | 18,768,952,000] 19,607.715,553] 24,849,000,000] 28,245,315,434] 32,905.200,000
2. IRA to municiaplities in Antique I ]
Total £21,026,112 185,165,979] . 237,769,711 238,379,824 308,128,136
Anini-y 0 1,824,160 10,275,961 10,536,963 13,464,396
Barbaza 7,139,730 8,347 908 11,443,997 11,542,933 15,107,171
Belison 5,671,917 6,141,897 7,971,840 7,804,565 9,922,352
Bugasorg 9,761,464 10,553,193 14,676,394 15,205,060 19,451,491
Caluya . 71849415 8,478,880 10,859,852 11,236,359 14,356,480
Culasi 11,569,718 124959970~ 15961,057F  16,559677| 21212903
Hamtic 11,941,528 12,917,955 16,178,831 16,129,382 20,682,651
Lauz-an 9,956,149 10,712,733 13,450,472 12,134,044 15,491,560
Libertad 6,347,376 . 6,854,576 9,031,721 9,285,866 11,836,081} .
Pandan 9,712,663 10,495,464 13,084,518 13,061,247 16,721,737
Patnongon - 10,221,030] - 11,060,168 13,885,179 14,062,588 18,042,562
San José de Buenavista (Capital) 11,556,154 12,563,717 15,918,925 16,649,615 21,403,012]
San Remigio ) 0 11,849,4272] 17,075,696 17,906,952 22,992,943 -
Sebaste 0 24111591 . 9,136,681 8,718,096 11,115,466
Sibalom 0 16,121,442 20,259,661 20,110,441 25,857,649
Tibiao 9,038,220 10211825 12,364,980 12,526,922 16,3509
Tobias Fomier 9,652,668] - 10,453,649 12,789,223 13,180,526 19,905,973
‘ Valderrama 0 10,671,829 13,403,306 11,128,588 14,177,759
3. Share (%) in the total by municipality
Total 100.00 100.00 100.00 100.00 10000
Anini-y 0.00 4.23 4.32 4.42 4.37
Barbaza 640 4.51 4.81 4.97 4.90)
Belison 469 332 33 3o 3
Bugasong 8.07 5.70 6.17 6.18 6.31
Caluya 6.49 4.58 4.57 4.71 4.60,
Culasi 9.56 6.75 6.71 6.95 6.88
Hamtic 9.87 6.98 6.80 6.77 6.71
Laua-an 823 s 566l 509 5.03
Libertad 5.24 70| 1.50 3.90 3.84
Pandan 5.03] 5.67 5.50 548 543
Patnongon 8.45] 597 5.84 5.90 586
San Jose de Bugnavista (Capilal) 9.55). .. 6.79 6.70 0.98 6.95
San Remigio 0.00 6.40 7.18 7.51 7.406
| Sebaste 0.00 400 3.34 3.66 Yol
Sibalem 0.00 8.71 8.52 - 844 319
Tibiao 747 5350 CT) A 532
Tobias Fornier 7.98) - - 5.65 5.38 5.53 6.46
Valderrama - 0.00 5.16} 5.64 . 4.67 4.60)

Sources: (1) Department of Budget and Management and (2) Bureau of Local Government Finarice.
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7. WATER SOURCE DEVELOPMENT

73 Groundwater Sources

132  Groundwater Availability in the Province

(1)

2)

Major Information and References

The Groundwater Availability Map was prepared using the fo]lowmg information and

reference (detailed list of reference is presented in Table 7.1.2, Data Report):

'Adnnmstrahve and Topographlcal Maps of the Province published by NAMRIA with

scales of 1:250,000 and 1:50,000, respectively.

Geological Map of the Phrhppmes published by BMGS with a scale of 1:1,000,000,
Water Resource Investigation conducted by NWRB, 1986.

well Inventory Database prepared by NWRB, LWUA and DPWII.

wéu Inventory Database in the pr_ovince;

General information on gr_oundWater coridition by DPWH-DEO and PPDO.

Well Log Data by DPWH-DEQ and PEO.

‘Waler sourée information by Water Districts.

Approach and Methodo!(‘)gy '

The procedure m preparlng the Groundwater Avaliablhty Map is explained below with

workﬂow deplcted m Flgure 7. 3 1.

1) Prepare a base nap wrth an approx1mate scale of 1:700,000 (ﬁt to’ the A4 map 51ze)

The topographlcal rnap of NAMRIA (1 250 000) was used as a reference map. Bas:c
1nf0rmatl0n meludmg rivers and provmcra] and munlclpal boundarles are mdlcated in

the prepared base map

2) The'greundwaer petential areas, based on the geology. of the province, are delineated

on the base map, ’I‘he Recent a]luv:al andfor beach deposils, Pliocene-Quatemary

‘ sedlmentary formatlon (clay, sﬂt sand and gravel) and Pliocene- Quatemary volcanic
- rock units (pyrociasllcs, dCbIIS ﬂow and tuff) are regarded as possnble aqu:fers con-"

. 31denng the:r hrgh porosnty and penneablhty

_\Boundanes between groundwater develdpment potenllal area and drfﬁcull area were

' _deﬁned and delmeated as presented in Flgure 7. 3 1 Mam Repoﬁ
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3) Arcas with potential high yielding aquifer in the Water Resources Investigation of

NIRB, are reflected in the defined groundwater potential arcas.

Based on the results of elcctric resistivity survey of the above investigation, resistivity
values from 20 to 210 ohm-meter indicate a potential high yiclding 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) Delineate shallow and decp well arcas based on well database of NWRB and DPWiI
central office, well inventory of DPWIH-DEO and rock distribution. Figure 7.3.2 pre-

sents the categorization in terms of groundwater utilization.

High Yiclding Areas

Difficult Areas Solo shallow Well Areas ~ Deep Well Areas
Consists of consolidated and im- Mainly Recent Formation Recent to Pliocene forma-
pervious rocks. with shallow basement rocks. tions with pervious rocks.
Water source: spring Water source: shallow weil Water source: deep well

and shallow well

Figure 7.3.2 Area Category by Groundwater Utitization

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

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

5) Based on the information provided by NWRB’s well inventory and the data obtained
through the questionnaires, well specification for each municipality is cstablished as
shown in the map. These sﬁeciﬁcalions are used as references in evaluating the
groundwater availability in each locality. Individual well locations with technical in-

formation are presented in Figure 7.6.1, Data Report.




(3) Future Updating and Utitization of the Map

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

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

2) Update the provincial database using the questionnaire made for the sludy o make

necessary tevision of the delineated boundaries of groundwater categories.
74 . Spring Sources
_The numbers and discharge of developed and untapped springs by municipality are shown in
Table 7.4.1. If is noted in the column of untapped spring that only range of discharge rates is
__shown, dué¢ to limited data available. The data are derived from the questionnaires and Table

7.1.1 Water Source Information, Data Report.

Table 7.4.1 Existing Spring Sources

. No.of Developed Spring Untapped Spring
Municipality/City N Data Available ' ‘Data Available
QNA ot - Q:NA - :
: Q<2 Ips Q>2 Ips No. Range Ips
Anini-y . 3. 9 q. - 0 0 6 .-~ .
Barbaza 0 N 5 o | 11 30 o~ 30
DA ‘ o T N
Bugas;;g : 8 GU ¢ B 0 0 -~ -
Calu;a ) 0 0o 1 0 0 0 -~ -
Cilasi B B e | o Tl e o~ 30
Hamtic o 29 0 0 IS‘ ) 0 A ~ -
J‘V[-,aua-an o o 21 e 0 . 0 0 i ‘—-0_ 7- ~ ) 7 -ﬁ
Libertad - . - -le\3 : ) _3 Bm -0 s ] 0.5 -: - ZOﬁ{;
Pan&;n' R g8 | o ¢ | o | o s - L
Pamongon 3l s | 0 o 8. 05 ~ 08
SanJoscBuénawsla 7. 0 B 0 (; 0 . - -
San Remigio 0 _ 14 0 77"76““ ] 0 - j-—— -
Sebaste T s | o |4 | w0 ~ 1000
Sibalom . * R 8 0 0 0 0 S 7 g
Tbiwo | s | 6 I R R 30 ~ 30
Toblas romle;_-. SR Lo 32 ' 0 1] 0. Lo 0 §...0: “W-’:-r -~ “i -
W\?.'gak]derrama : _19'“. 777 7;] o I I N WO. i, DI

Note: (Q: NA; number of springs with no dlscharge rate data available a1 pr%enl )
' lps liter/second, Range; minimurm and maximum discharge ralcs among springs with avallable dala

7-4
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7.5

Surface Water Sources

The.major tivers in the province were scléctcd to evaluate their potential as water supply
sources to meet the future water needs of the province. The following criteria were adopted
for the selection:

+ rivers currcntly utilized for domestic waler supply,

« rivers which have gauping stations and

+ rivers with watershed of 100 km’ or more.

Based on the above crileria, the selected major rivers are Bacong, Palivan, Cangaranan and

Sibalom Rivers as shown in Figure 7.5.1 River Neiwork Map.

The gauging stali0n$ in the province arc located at Bacong, Palivan and Sibalom Rivérs,
which are shown in Figure 7.5.1. The runoff records are obtained from the “Philippine Water

Resources Sumtﬁary Data” prcpared by the NWRC in 1980. The information on the gauging

'statlons and the present uses (water rights) of the major rivers in the provmce is summanzed

in Tablc 7.5.1.

(1) Surface Water Utilization/Water Rights '
As seen in Table 7.5.1, the present water uses in the watershed of the major rivers total "to
18.4'; m*/sec. The diversions for majdf flume, which are operated by NIA, are located at
Sibalom, Belisoh and San Remigio. Sibalom River and its tributaries, respectively. Only
one surface water right is lodged to prwatc company for fisheries use in the mummpahty

of Hamitic. -

(2) Rwer} low Analy31s

Thc flow durauon curves, denved from the available runoff re\.ords are shown in hgurc
-7.5.2. The river flow mamtenancc t‘low diversion flow and return flow are usually used
to eslimate the explmtable surface water potenllal In this study, thc river flow was con-
“sidered as the flow potentlal for domesttc use and the diversion flow value was tred(ed as
the equavalcnl {0 the discharge of Water nghts registration in surface water use. No de-
tailed study on the return flow has been performcd yet due to the difficulties in mvestl-
' gatmg the lmgatmn cvapotransplrahon and rechargc value to groundwater, etc. wnhm'
the entirc watersheds in the provmce Therefore the returnt flow was not consndered for _

'“i

: the esumatlon of exploltablc potcntial
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It is generally accepted that to secure the required volume for water supply, each water
use sector adopts the different return periods. Usually, the dependability 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 maintenance flow, such factors as runoff characteristics, naviga-
tion, fishing, picturesque scenery, salt water intrusion, cloggiﬁg of river mouth, riparian
structures, groundwater table, flora and fauna, and river water quality shall be considered
to maintain the normal functionJof the river. In the Philippines, 10% of the dependable
flow of the river is required as minimum maintenance flow. Therefore, the maintenance
flow was calculated as the dependable flow for imrigation, which cquals to 80% (5-year

return-period) of the whole hydrblogical 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 Table 7.5.2. |

Surface Water Quality . _

At the present time, there exist no operating bodics, with refcf_en_ce to the contamination
of river water, in:mining and reforestation, and industrial activities, according to the Re-
gional DENR and the PEO’s offices. Generally, river water in northern area has crystal
color, since watersheds are fornied by only metamorphic and vdl_canic rocks. However,
it is noted that the river water in southern part of the pfoviricc is slightly turbid after

héavy rain comparing with that in northern part because of limy formation distributed.

’I‘able 7.5.1, Data Report shows the samphng locations 1o be selected for the futurc ex-
amination. In the said table, Class AA and Class A of the DENR “Water Quality Criteria

“for Fresh Watcr” are shown as rcfercncc for raw water cvaluatlon The PNSDW-1994 is

also used to evaluate water quahty with reference to turbidity and trace elements. Ac-
cording to the iver water class:ﬁcatlon conducted b) the Regwnal DENR in 1993, the
down stream section of Calrnan Rlver was classified as B while the remammg spans of .

Caiman River and whole span of Cangaranan River were regarded as A,
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© Specific Discharge (m3/sec/100km2)
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Percent _ Specific Discharge (cunvsec/100sq km) !
of Time (%) Bacong Paliwan Sibatom
{No. in Figure 7.5.1) 1 2 ]
10% 10.81 36.12 1159
20% 947 26.87 8.35
30% : 7.37 20.24 6.67{|
40% : - 6.01 10.78 . ) 5.92
50% ; 5.34 6.17 4.08
60% 420 425 2.51
70% - _ 33 2.70 144
80% 226 1.64 0.91
u 920% C1.25 0.95 0.50
100% ] - .35 : 025 0.02
Data Period 195970 e 195670 ) 1958-'70

Source; Philippine Water Resources Summary Data, as of Jan. 1980 by NWRC
- Interim Report, Master Plan Study on Water Resources Management, as of Oct. 1997 by NWRB
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7.6

)

Groundwater

Future Development Potential of Water Sources

A well inventory covering all the municipalitics shows that there aré 16,296 cxisting wells in

the province, while 226 wells are recorded in the inventory prepared by PSPT {See Table

7.1.1 and 7.3.1, Data Report). Despite the smaller number of wells included in the PSPT data,

these were used in the analysis in provision of technical information. Of the total 226 wells,

144 wells have complete information: depth, static water level and specific capacity. The

populated arcas are located along seashore. The arcas are classified into deep well area (me-

dium to high yields) and shallow wells are also available. Under these conditions, majoritics

of water sources used in the province are shallow wells (95%) as indicated in Table 7‘1.1,

Main Report. . Data are summarized in Table 7.6.1 Existing Well Sources (about 90% of ex-

isting well data fall on shallow wells),

Table 7.6.1 Existing Well Sources

Sp. Cap'. (lpsm)

Municipality/ Type | No Depth () SWL (mbgs)
City Ave Range Ave Range Ave Range
‘ DW 1] 549,549 - 5491 NA - 489 483 - 489
Anini-y - a2 N . .
Ann-y S {sw ol o20] 79|46 - no| NA| 0 - 020020 ¢ o020
e I pDw 0 . - - - .
Barbaza
SwW 0 - - - - - -
DW 41 4231210 - 960}  NA - 0201020 - 020
Belison g : S o b : : ' . s
SW _ 71 11y S0 - 19.0 NA - 10201020 - 0.20
5 ibw | o - . ] . ] .
ugasong - o
gasone SW 0 y . ; - .
DW 0 - - - - - -
Caluya s :
' V ' S‘\, l 0 - - - B - g } - e
st Cipw L 31 3007300 - 300| 60! 60 1 60[030]030 - 030
ulasi , . N . _
SRR A SwWo ~40 - T741 3.0 - 7180 42: 30 - 50051 0.207 - 7.17
o DW- | 1| 4001400 > 400]| NaA - 0201020 - 020
Hamtic )
R SW.-1 2 75761+ 921 NA - 0.2.0. 020 - 020
R DW i .- 0 . s - - - -
Laua-an ' '
‘ SW | 300 95l 60 - 196] 11710 - 20[020{020 - 020
DW 17 25343200 - 600 581 50 - 100[039:i020 - 4389
Libertad
o sw ool b . 1
i - | bw. - - = B - -
Pandan~ R : 5
- _|sw 4 - 4 |-




Table 7.6.1 Existing Well Sources

(conf’d)
Municipality/ | 401 g | Depm) WL (mbes) op: Cop: desm)
City " | Ave Range Ave Range Ave Range
DW 0 - - . . . ]
Pamcngon e ] e B T ] R B e e e e e
sSwW 16 63] 50 - 150 211 20 - 30(0.20 0 20 - 0.20
San Jose W O T ¥ o
Bucnavista QW S0 . - . - - -
X : DW 0 ) - ; . . -
San Remigio — e S I
: Sw - 19 69, 60 - 120 331 30 - 5.0 020 020 - 020
DW 0 . - - - - -
Sebaste
: . SwW 91 1531 76 - 180 28] 20 - 501024}{020 - 036
o Dw ¢ - - - - . -
Sibalom
Sw 0 - - - - - -
DW 0 - - - - - -
Tibiao
. Sw 16| 69) 45 - 120 521 30 - 91{0207020 - 020
DW 0 - - - - , -
Tobias Fornier - .
o . isw 0] - - : - - - -
. DW | .0 - : R -
Valderrama .
: Sw 12 62§ 50 - 175 300 30. - 34|034(014 - 014
Notes; The values of “Ave. depth, SWL and Sp.Cap.” by municipalily are estimated using the weighted average based on .

1995 céensus population in respective barangays at well location.
SWL=stalic water level, Sp.Cap.=specific capacily, Ave=average, SW=shallow well, DW=deep well and ff—free
flowing well _ .

Cons:dermg the well mformation the most productwe we]ls are thosc wnh the depth ranging
from 6m to 18m and from 30m to 55m. The good yielding wells have static water lcvcl

varying from about 3m to 6mbgs and specific capacity of about 0.7 Ipsm to 7 Ipsm.

Based on the hydrogeologic characteristics and location of wells in Antique, aquifers are dis-
tributed along seashore and Sibalom River which originates from the Cordillera and flows o
Cﬁyo East Pass. Solo shallow well areas are distributed in the coastal area of Barbaza facing
Cuyo East Pass (Semirara Islands), islets of Culasi and the inland basin along Sibalom Riv;r'
of Sibalom and San Remigio. The Miocene and older rock units are widely distributed'in.:thc
eastern part of the pfovince, in the Buruanga Peninsula ami in the Semirara Islands tﬁag are

classified as difficult area for gtoundwater development,
As indicated in Figure 7. 3.1 Main Réport the fluvial terraces and the atluvial plain along Si-

batom Rwer are hlgh potenual yleldmg areas covering the southern part of the provmce

Water Ievel in unconfined aquers is shallow in these areas.- Namely, the static water levels
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of confined aquifers in the terrace and the alluvial plain formation have various ranges from
free flowing to 10 mbgs. There is no low yiclding arca in the province, since the deep and
shallow well arcas are formed by the steep rivers and made up of unconsolidated sediments

with medivm to coarse grain sizes.

In the coastal arcas of Libertad, Pandan and Barbaza, and in the up stream terrace of Sibalom
River, existence of high iron contents in groundwater is reported. A serious problem on sa-
linc water intrusion is not confirmed in any coastal area of the province. According to the
waler quality examination results, groundwater in the municipality of Anini-y shows slightly

low pH value (a_'cidic groundwater) ranging from 6.7 to 6.9.

As an alternative water source, the untapped spring can be developed for fulure use. This 1s a
practical water source for rural water supply in the province because most of rural areas be-
loﬁg to the difficult area. Existing spring so.urces (280 springs) are ulilized for water supply
and most of them originate from the Cordillera and Buruanga Peninsula in the eastern and
northern parts of the province. The untapped springs (48 springs) are proposed as future wa-

ter sources in the subject areas.

The detailed 'hydr'ogcological characteristics of ¢ach municipality are summarized in Table
7.6.2, while individual well locaiions with iechnical information are shown in Figure 7.6.1 In-

dividual Well Location and Specification Map, Data Report.
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Additional wells _shéll be designed employing “gravel packed well” with a gravel thickness of
about 50mm or more depending on the grain sizes of aquifers and pumping capacity. While,
natural gravel packed well may be adopted within the arcas where well-sorted natural gravel
formation is distributed at the expected aquifer. Such areas are usuatly the upstream areas of
altuvial fans or plains in the province. The application of such method for Level-1 well is also
Justifiable, since inflow velocily of groundwater through the screen is very low because of

minimal pumping rate by means of hand-pump operation.

Generally, shallower well has a higher possibility to be constructed applying the nafural
gravel packed method than the deeper one in areas fornied by recent deposits. This is because
the layers at different depths of alluvial plain or fan deposits had been formed by difterent
situations of transportation and sedimentation between varied grain sizes. The adaplabilily of
the natural gravel packed well in entire municipality is experimentally assumed referring fo
the limited information such as topography, geology, static water levels, etc., as shown in Ta-
ble 7.6.3. It is noted that the percentage of the natural gravel packed well in San Remigio and
Valderrama is high with 60%, because the subject arca for well development (resided area,
not covering total area of the municipality) is limited and existence of favorable soil condi-

tions in the area is confirmed. .

Table 7.6.3 Proportion of Gravel Packed and Natural Gravel Packed Wells

Municipality Proposed | Proportion (%) of Level- I Deep Wells -
| (onlyp_étenﬁa‘ @) [ Well Depth _gGra\ el Packed | Natural Gravel Packed
[ san Remigio m | 0% 60 %
r‘V'_arl-'deframa N 40 m N 40% L 60 %
fPa-tm'):ngon, | 80 m 90%A 0%
Sibalom ' 40 m 80 % o ~---20 %
Hamtic__“ - 30 m i o5 SR RO 5 %

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

'ﬂuentlal aqunfers (composed of coarse sand and/or fine gravel) should be conducled during

o the |mp]ementat=on penod Such analysns and actual well conshructlon rcsults are vcry helpful

- :m appllcatlon of the natural gra\ cl packed method in future planning.

- . In the municipalities of Libc'rtad,.Pandan,'Laua-an, San Remigio and Sibalom, it is reported -

. by DPWHIDEO_ that numerous deep wells present high Fe contents (PNSDW; Fe<1.0ppm).

The resulis of groundWat'ei quality examination, conducted by the PSPT, show their charac-
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teristics with slightly higher Fe contents. Additionally, slightly acidic groundwater is con-
firmed in the municipality of Anini-y. Ironic water pumped from deep wells is caused by
groundwater itself, well materials eluded in acid water, or combination of groundwater and

well materials. There are four cases on water quality problem in terms of Fe and pH value as

shown below.

(1) Tron concentration is less than the PNSDW (1 ppm) and the pH value of groundwater in-
dicates neutral or alkaline. There is a low possibility of iron contamination through the
future.

(2) Although iron concentration is within the PNSDW, groundwater shows an acid pH value.
There is a possibility of iron contamination from steel raterials.

(3) Iron concentration exceeds the PNSDW and the groundwater shows neutral or alkaline.
There is iron contamination caused by groundwater itsclf. _

(4) TIron concentration exceeds the PNSDW and groundwater shows acid pH side. Thereisa

possibility of iron contamination caused by groundwater and/or well materials.

Where groundwater has high Fe contents, the Iron Removal Facility shall be additionally in-
stalled. Such countermeasures are recommended especially for the municipalities of Liber-
tad, Pandan, Laua-an, San Remigio and Sibalom. The ratio of deep wells equipped with Tron

Removal Facility to the total requirements of the province is assumed at about 5%.

_ Where the parameter of groundwater indicates acid pH side, the well ¢asing pipe and screen
| shall be desrgned to use anti-corrosive materials, such as anti-metallic (polyvinyl chloride;

VC) or anti-corrosive metal (stainless steel; SUS) matenals Generally, shallower well pres-
cnts water quality with alkalimty parameter. -This is because thc shallow wells are usually
constructcd in fluvial terrace, alluwal plain ¢ or fan dep051ts The well materials of the said
: antr corrosive shall be used for deep wells. The development of deep wells using anti-
corrosive malerials in the province is expenmentally assumed referring to the limited infor-

mation such as results of water quality examination, geology, etc., as sho_wn in Table 7.6.4.
Water quality exammalron on I‘e and pH parameters should be conducted durmg the imple-

mentation perrod Such groundwater quahty analysrs is very helpful to desrgn well materials

m fulure planmng
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Table 7.6.4 Proportion of Wells to be Consiructed by Different Materials

Proportion (%) of Level-1 Deep Wells

Municipality Proposed .

(only potential area) Well Depth GI Casing Pipes PVC Casing Pipes
Anini-y (urban area) 40m 66 % 40 % —
Aniniy (uralarea) | 80m 40 % 0%

(2) Spring

Untapped spring sources identified are shown in Table 7.6.5. These data were collected and

tabulated using the questionnaire sheet-untapped spring information format, Data Report.

Data also include the parameters of barangay name, owner, discharge, transmission pipeline

length and relative elevation.

Table 7.6.5 Untapped Spring Sources Identified

Untapped Spring

Location ' e
Municipality Burangay | Owner | Dlharge [ TLLE | Retaiive Bevation
Barbaza Binanu-an UK 3.0 1.0 NA
Culasi Bagacay- UK 1.0 21.0 NA i
Batonan Ndife UK 1.0 L5 NA
Bitadton Norte UK 1.0 22 NA
Bitadton Sur UK 12 | 12 NA
Caran e a0 | T
Conies e | e T T
Flores ) UK ' 2.0 0.8 NA
Magsaysay UK 20 1.0 NA
Malalison Island _ UK 10 | 07 ) NA
SanLuis UK 20 - 17 NA
Simbota UK | 20 | 05 | NA
Tinabusan UK | 30 LS NA
Tomao - UK X L6 . NA
Hamtic Apdo UK |..  NA .05 NA
Astuman - UK NA 1.0 NA
' iﬂia-an R UK NA | 20 NA
 iBongbonganli | UK | NA -':,20':_4-_;_“}.' NA
“Buhang - ek ol NA e | " NA
Acantutan o LUK b NAS 10 NA
" |Casalngan UK | . NA. | .01 |- NA




Table 7.6.5 Untapped Spring Sources Identified -

(cont'd)
____ Location o o Untapped Spring
\lmllﬂpalll) Barangay Owner | Discharge | T.L.L.* ~ Relative Elevation
: (Ips) (km) (m)
Del Pilar UK NA 02 NA
b w T e 1 NA
Igblcal . Uk | NA 0.5 " NA
Lmaban N 7 UK ; NA l.j o o NA
Mapalag UK-_ ) NA 1.0 1 } NA
Nalibawan | UK NA 1.2 NA
Pamandayan UKM | IGA 04- V ' NA
sulc ukK | oNa | ts | NA
l-,_ibert_ad Barusbus UK 0.5 0.3 NA
Bula;;e;o : i UK ) 160 ‘70.2, . NA 7
Panangkilon uk | 200 | 02 | NA
San Roque —————— UK 05 0.2 'I_\iA )
Union UK | 100 | o1 | NA
Patnongon Aureliana Public 0.5 0.5 NA
' Badiangan | Public 07 | 20 CNA
Caritan Public | 05 20 NA
Cuyapiao Public | 05 0.5 oNA
Tgburi | pubtic | 0 10 NA
Quezon CPublic | 05 | 05 NA
Salaguiawan Public 038 20 NA
Tigbalogo Public | 07 20 NA
Sebaste Bacalan Private 50,0 1.9 NA
Calln | Private | 500 LS CNA
Idio L pdvae ] 1000 | 20 | NA
Poblacion Pivaie | 200 | 15 | na
Tibiao _ Tlgbaboy UK 3.0 ” 3.0 NA -
- [valderrama akas UK 10.0 4.5 NA

Notes: T.L.L.; Transmission line length, NA; Data not avallab!e and UK Unknown Data

1.7
7.7.1

Detailed Groundwater Investigation Requiréd

Water Source Development for Medium-Term Development Plan -~

(1) Water quality exammahon reqmred m the entnrc provmce R

: Groundwaler quality problems such as lromc and ac1d1c are repmted HoweVer lhe

- province and the provincial and regional DENR have not sufﬁc:ent mformahon on water

quality condmon of the province. :
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Water quality examination was conducted by the PSPT for this PW4SP using instru-
ments procured by JICA. However, water quality parameters are limited and numbers of
water samples arc not sufficient for future project implementation.  Additional water
quality cxamination shall be conducted before and during the implementation periods.

Required examination includes following parameters.

1) Well Source
a) Study Arca
Entire Province
b} Examination Parameters
Decep Well;  Fe, Mn, Cl, pH, Color and Turbidity
Shallow Well; Fe, Mn, CI, pH, Color, Turbidity, Bacteria and Coliform

2) Spring Source
a) Study Area
- Entiwe Province
b) Examination Parameters (especially in dry season)
Develaped Spring; Fe, Mn, pH, Color, Turbidity
Untapped Spring; Fe, Mn, pH, Color, Turbidity, Bacteria and Coliform |
. 3) Surface Water Source
a) Study Rivers
Major Rivers; Bacong, Paliuan, Cangaranan and Sibalom Rivers
b} Examination Parameters (especially in dry season)
- Upper Stream; . . Fe, Mn, pH, Color and Turbidity
Lower Stream;. : Fe, Mn, pH, Hg, N, P, Color and Turbidity ,

(2) Altemative water sources in the western and southern islets . _
Groundwater in the difficult area is mainly replenished by way of the secondary perme-
- ability of \:.rarious-rocks. .This mcé_ns that groundwater. movement occurs only through
: --ﬁssures, cracks and crevices, which _p_redoinihantly ¢xist in places where there are faulls

and other geologic disconnection. .

In this regard, the development of groundwater through deep well construction is very
risky in the western and southem islets, Furthermore, spring inventories prepared by the
PSPT for this study and thosc by the DPWH indicate that there are very limited devel- |

oped and untapped spring sources in this area.
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1.7.2

Prescnily, majoritics of the rural people are using unsafe surface water or rainwater col-
lector. The favorable way to provide rural people in these islets with safe water is to de-
velop new untapped springs and/or to improve the facility of rainwater collcctor. If un-
tapped spring for potable water supply ensuring cost-effectivencss is not confirmed, im-
proved rainwater collector shall be promoted with due consideration on roof materials,

reservoir with sand filtration and chlorination system.
Spacing Allocation for Level 1L and 111 Wells

The pumping rates required for Level I facilities are fairly lower than that for Level Il and Hi
systems. The well interference in Level I facilities need not to be studied in ferms of spacing
of wells and production rate, since most formations in shallow and deep well areas gencrally
have enough groundwater development potential. As Level II and I1I wells are usually ex-
pected to produce larger discharge to meet the water demand, the spacing of wells to avoid
well interference has to be considered. Spacing atlocation for Level II and 111 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 lpsm to 6.5 Ipsm. To simplify the calculation, an average value in cach

range is adopted in the calculation of interference radius.

{2) Pumping Rate _
The pumping rate was cstimated by assummg a drawdown of 10m with the average
value of specific capacily 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 lcny after a pumpihg duration of 16 hours.

- Table 7.7.1 presents the estimated spacmg requlrcments and number of wells to be con-

- structed within a well ficld 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

radtus.




Table 7.7.1 Spacing Arrangements for Planned Wells

Range of Estimated Estimated L
Specific Capacity Pumping Rate Interference Radius Estimated
3 Number of Wells/km!

{Ipsm) {m*/day) {m)
05-1.5 500 80 45
1.5-3.0 1,000 - 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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