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Table D.1 Point Rainfall during Tropical Cyclones in 1991, 1992 and 1993

(Unit:mm})
Point Ramnfall
Tropical

Yr. Cyclones Date Piz Sacobia Zaragoza  Arayat
91 1 T.Diding Jun, 14 - - o7 2
T.Diding Jun. 15 - - 127 17

2 T Etang Jul. 11 - - 0 35

3 T.S Helming Jul. 22 133 - 29 8

4 7T Luding Aug. 13 79 - 15 15

5 T.Trining " Oct. 28 15 67 - 5

6 T.S.Yayang Nov. 17 - 129 - -

92 1 T.Asiang Jun. 28 77 15 0 -
2 T.S.Konsing - Jul, 11 83 84 0 -

3 T.Ditang Jul. 20 39 67 - 48

4 TS.Paring Oct. 26 65 41 17 -
93 1 T.D.Elang - Jun. 19 0 0 0 7
| 2 T.Goring - Jun, 26 193 252 180 108 -
3 T.S.Huling ~ . 7 0 0 0 2
T.S. Huling ' Jul 8 0 2. 9 pA

4 T.S.ibiang Jul. - 15 Y 39 64 - 37
~-T.S.Ibiang Jul. 16 0 10 14 4

5 T.D Walding Sep. 8 35 8. 2 14

6 T.D.Anding ~ Sep. 20 - - ! 13

7 T.S.XKadiang Oct. 4 57 182 93 65
T.S.Kadiang Oct. 5 102 247 131 97

8 TD.Epang =~ Oct. 7 - 76 a4 10 7

9 T.S.Husing Nov. 1 97 76 94 - 81

10 T.Monang Dec. 6 15 16 2 7
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Table D.3 List of Ralnfall Station in and Around Sacobia-Bamban and Abacan
River Basins
Location Type of * -
Ageocy Station Latitude Longitude Equipment  Remarks
‘GCD _ o —
Dolores T
Sapang Bawo T
Pasig Potreco T
Porac T
Gumain T
PAGASA
- Hydromet Balucoc 14dcg 58min 120deg 52min M
Becuran 15deg 0CQmin 120deg 34min Mand A
Cansinala 14deg 58min 120dzg 46min Mand A
Lubao 14deg 56min 120deg 33mm M
San Aguslin 15deg 09min 120deg 46min A
Sta, Cruz 15dcg DSmin 120deg 33min A
- Pampanga Arayat 15deg 10.10min  120deg 46.93min Aand T
FFWS Candaba 15deg 06.98min  120deg 51.02min Aand T
San Isidro 15deg 18.82min  120deg 54.15min Aand T
San Rafael 14deg 58.80ntin  120deg 55.60min Aand T
Sulipan 1d4des 56.37min  120deg 45.52min Aand T
Zatagoza 15deg 26.60min  120deg 45.05min Aand T
: Climate BAl Magalang 13deg t3min 120deg 42min M
Hacienda Lutcita 15deg 26min 120deg 36min M
Masantol l4deg S2min . 120deg 42mis M
San Julian Subd. 15deg 02min i20deg 42min M
PHIVOLCS _ ‘ _ :
Cuadrado 15deg 02.59min 120deg 21.22min T A201
‘O'Donnell-Upper Bucao  15deg 13.78min  120deg 20.61min T G207
Piz 15deg 13.26min  120deg 25.03mia T 203
Sacebia 15deg 09.10min 120deg 27.08min T F/r206
Summit Rim 15deg 09.13min  120deg 21.55min T E/203 **

Note: *A: Avtomalic Recorder, T: Telemeter, M: Manual
%:In 1991 and 1992, this code was used for Gumain Station

Table D.4  List of Water Level Gauging Stations in and Avound Sacobia-Bamban
- and Abacan River Basins
Catchment ~ Location " Typcof?®
Ageacy  River Station  Area Latitude Longitude’ Equipment
_ (km2) .
" DPWH Bamban San Nicolas ( 148 15deg 15.63min 120deg 33.43min M (2)
San Francisco M {3)
Abacan San Juan M (3)
Pasig-Potrera Cabelican 242 15deg 59.40min 120deg 38.83min M (2)
' {iDA-Delores 28 15deg 06.65min 120deg 31.97min M (2)
O Donnell Palublub 240 15deg 23.78min 120deg 30.08min M (2)
Patling 112 15deg 21.37min 120dcg 26.45min M (2)
Bangul Sa, Lucia 90 15dcg 22.17min 120deg 29.18min M (2) and A
Tartac Tibag 872 15deg 29.92min 120deg 34.00min A
Porac Del Carmen 111 14deg 59.57min 120deg 32.08min M (3)
Valdez 118 14deg 58.92min 120deg 32.10mis M (3)
Nasudeco 119.1 14deg 5§9.57min 120deg 32.08min M (3)
PAGASA  Tarlac Tibag §72 15deg 29.92min 120deg 33.00min A

Note: * A: Awtomatic recorder, M: Manual
Figuses in parenthesis after M indicates times of stall reading a day.



Table D.5 Monthly and Annual Rainfall in and Around Study Area
Monthly and Annual Rainfall at San Julian Station

Year Jan.  Feb. Mar.  Apr. May  Jun.  Jul Auvg. Sept Okt Now.  Deec. Total

1970 .05 49 1209 325 2594 2365 3145 507.6 1396 913 309 17386
1971 4.5 1.0 124 244 1637 3063 38362 554 1355 3500 1285 996 1669.0
1972 294 404 209 226 1359 133719829 9939 2740 139 168 132 36776
1913 1.3, 00 20 33 463 1069 2708 3129 1486 4063 1453 107 14349
1974 - L8 1.0 719 234 515 410.0 239910513 959 291.8 3196 M.7 20288
1975 102 61 61 327 1306 1443 1110 3419 1375 2955 657 1563 14384
1976 0.0 0.0 3.5 300 8082 691.0 3072 3184 3726 333 114 71.9 126535
1977 425 00 13 0.0 500 1465 2544 3619 3349 00 2174 00 14089
F1978 0 0.0 00 00 MIE L3 792 1543 7893 1784 7432 150 112 21187
S 1979 00 00 00 183 1326 99.4 1838 6588 2905 602 285 99 14320
1980 107 0.0 353 0.0 954 1078 6335 1708 4920 1924 597 664 18350
S1981 - 0.0 0.0 0.0 234 256 3720 28L8 3116 1456 1338 218 764 13920
1982 0.0 370 - 242 544 1986 4084 2322 3509 00 0.0 252 13309
S 1083 3.8 28 50 00 7.4 340 2347 3390 2832 630 326 00 9850
1984 0.0 00 719 S80 1794 3044 2128 6062 992 5926 00 00 2245
21985 00 0 0.0 00 1838 57.81007.4 3264 1752 2147 2536 218 18.8 22645
1986 914 46 00 62 673 989 4971 6108 3936 4249 {167 0.0 231135
1987 00 G0 0.0 164 3842 1494 1490 1489 957 550 1526 240 875.2
1988 00 0.0 00 576 177.2 2722 498 861 1124 236 400 98 10597
1989 - 162 19.8° 914 860 1764 1456 1402 1833 3020 930 704 504 1380.7
- 1990 - 86 158 276 120 1576 3796 2472 2720 4380 642 2326 274 - 18836
1991 180 8.4 142 12,8 556 1006 387.8 3724 2786 1332 736 32 14610
1992 - - - - . - - - - - . - -
1993 - - - - - - - - - - - . -

Avery; 114 62 138 382 128.3.252.2 349.3.395.4 2574 2095 846 357 17860

Monthly znd Annual Rainfall at Becuran Station

Year  Jan.  Feb. Mar. Apr.  May Jun.  Jul. Awg. Sept.  Oct. Nov. Dec. Tutal

1976 3.8 5.9 1.8 7.6 795.4 6297 3910 4028 5329 1007 33E 0 3860 29440
1977 259 13 46 432 763 1548 2673 3286 3970 146 2437 0.5 1557.8
1978 0.0 33 0.0 0.5 2663 1758 339.6 907.6 3268 -51i.6 433 13.1 2587.9
1919 - 18 00 00 267 2229 23085 2074 831.0 2224 905 639 274 19848
1980 0.4 05 68.1 13 753 1158 5564 2993 5348 1722 808 366 19505
1981 1.3 00 0.0 0.5 326 4613 3143 4132 1860 1375 1163 292 1692.0
1982 0.6 135 1806 1865 107.8 1081 1213 1687 3850 716 90 264 12165
1983 145 631 - 429 112 0.6 319 2750 4875 1184 948 200 0.0 11594
1984 0.0 0.0 1230 460 915 418.6 3650 3934 1431 209.0 1265 0.0 1918.1
1985 80 .00 00 3L5 300 4344 1257 367 905 110G 908 0.0 9966
1986 358 465 00 00 1388 4608 3143 2098 1959 175.0 1552 731 1918.2
1987 9.2 00 00 509 366 1864 1845 1269 904 - 442 662 134 8137
1988 62 378 1.0 48 27581 5053 3545 991 1409 4630 653 (00 1950.1
1989 1.8 LS 1035 738 136.2 1296 34603 4708 3627 1434 823 1.3 18475
1990 5 1.3 L1 0.3 1575 - 3524 5947 4375 1558 Ui 23

199 6.2 44 ° 58 302 883 1804 3211 586.2 3381 1044 144 3.9 17930
1992 46 438 181 05 520 1150 - B59.7 6428 1640 773 30

- 1993 02 - 0.0 125 538 297 2212 3279 3168 2306 2645 1505  79.9 1687.6

Avarag 6.7 124 224 306 475 2682 30.) 42446 2098 1GHT 0 903 194 17988

[>-28



Table D. 6 Annual Maximum Rainfatt for Shert Duration
at San Agustin Station

5 min. 10 min, 15 min. 30 min. 60 min. 120 min.
R R R R R R
Year Date (mm) Date {mm) Date (mm) Date (mm) Date (mm) Date (mm)
66  5/21 11.8 6/06 204 6/06 286 6/06 S$5.1  6/06 765 6/06 82.6
65 6/16 13.6 831 172 6/16 242 - 6/16 424 6/16 428 10/15 44.6
60 521 17.9 521 325 S/21 392 5121 560 720 81.0 7720 815
70 4/02 9.0 4/02 180 402 226 '$f11 455 8/11 67.0 811 785
71 10711 18.8 10/11 13.8 10/11 194 9/24 247 924 354 9/24 _39.0
72 7/09 16.8 9/04 192 19 475 7/19 485 910 492 9/10 655
3 705 126 T/05 210 05 259 8126 38.9 826 40.5 10/15 53.0
74 1102 120  7/02 196 7/02 ?_.6.7-. 11/02 54.0 11/28 992 11/02 1250
75 10/26 12.1 10/26 209 10/13 28.1 10/13 360 731 53.0 131 805
97 /02 111 802 192 802 253 8/02 298 9/06 476 9/06 51.6

Table D.7 Probable Rainfall at San Agustin Station

Obtained from Probable Calculation
| (Unit:mm)
- Retumn ‘Duration

Period _ -

(Yr.) S-min - 10-min 1S-min 30-min 1-hr

100 22.1 0.7 511 | 79.0 1233

50 21.3 292 47.6 73.3 1124

20 194 -21.2 42,8 655 979

10 17.8 25.5 38.9 593 86.6

5 16.1 23.6 347 52.6 74.7

2 S 132 204 278 418 562

"Remarks : Number of data is 10 yearsf
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Table D, 1§ Constants for Storage Function Model

Sacobia-Bamban River Abacan River

{1) Constznts for Subbasin (1) Conslants for Subbasin -
Sub- - A K P TL Sub- A K p Ti.
Basin - (km?2) thr} Basin {(km?} (he)

SA-B-1 2411 11.82 06 0310 BT-B-1 180  9.12 06 0150

SA-B2 1254 1107 0.6 0258 BT-B-2 197 920 a6  0.154

SA-B3 2.58 943 0.6 0165 BT-B-3 3.3 9.69 0.6 0.178

5A-B4 288 956 0.6 017 BT-R-4 1212 1 0.6 0.256

SA-B-S 428 995 06 0191 : BY-B-1 225 933 0.6 0.160

SA-B-6 219 953 0.6 0170 BY.-B-2 611 1031 0.6 0.211

SA-B-7 5602 1011 0.6 0200 : RY-B-3 574 104 06 0.208

SA-B-8 237 1064 06 - 0.23 ' AR-B-1 1633 1137 0.6 0278

CA-B-1 1095 1093 06 0249 . AR-R-2 1324 1113 06 0.262

CA-B-2 985 1081 06 0241 : " "AR-B-3 1433 1122 06 0.268

MAB-1 1202 1104 0.6 0.256
"MAB-2 2827 1201 0.6 0.324
MAB-3 - 2421 1183 0.6 0311
BL-B-1 2080  11.65 0.6 0.208
SA-B-9 2190 1176 0.6 0306
" SA-B-10 2078 1165 06 0298
RA-B-1 218 10.61 06 0229
BA-B-2 250 9.4 06  0.164
BA-R3 150 8.96 6.6 0143

For Case 2-1, & 2-2, constants below are nsed.
SA-B9 11.68 - §1.00 0.6 0253
SA-B-92 1122 1095 0.6 0250

{2} Conslanis for River Channel (Case I-1 & 1-2) ' ' (2) Constants for River Channcl

River Ti River . :

Channel Ke = Pe K P 1-] 1.2 Channel Kc Pe K P 1
SA-CO1. 0380 06 1230 08 0052 - BY-C01 ° 0452 0.6 0935 08 0.0564
SA-CO2 0.369 0.6 0446 08 007 0021 BT-CO01 0.354 06 0336 . 08 00218
"SA-CO3 0511 - 0.6 D0.859 0.8: 0031 0037 . BT-CO2 0.538 0.6 1415 08 00822
SA-CO4 0519 06 1277 0.8 0044 0051 - AB-COt 0.533 0.6 7.6%6 0.8 0.0624
SACO5 0.637 06 4014 08 0102 .0.123 AR-CO2 0.623 6.6 4749 0.8 0038

BL-CO) 0.672 06 4587 06 0080 008¢  ABCO3 - 0719 0.6 59028 0.8 0.0408
. SACO6 0923 0.6 15510 06 0114 0122 :

CA-COl 0.498 0.6 1203 - 08 0062 0062

MA-CO} 0.588 0.6 2813 08 0101 0.104

BA-CO1 0.674 0.6 17.739 05 0086 0.086

BA-CO2 1.009 0.6 25.506 06 - 0.129 0129

BA-CO3 1003 . 0.6 15304 0.6 0062 0064

(3) Constants for River Channel (Case 2-1 & 2-2)

River Tl
Channel - Ke I'c K P - 2.1 2-2
SA-CO51 ~ 0.548 06 4786 0.6 003 0044
BA-CO2 1.006 0.6 25443 0.6 0111 0015
SA-CO6 0923 0.6 15510 0.6 - 0156 0.156°

Constants which arc not included in this Tablz
are same as those for case 3-1 and 1-2, respectively.

{4} Constanis for River Channel (Case 3-1 & 3-2)

River i Th
" Channel Kc Pe K p 31 3-2
SA-COS 0570 06 2995 0.6 002 0028 ﬁ;

BA-CO1 0.674 06 177189 06 0074 0078
BA-C02 1.009 0.6 25.506 06 0113 0118
SA-C05 0923 0.6 15.510 06 0144 0444

Constants which are not included in this Table
arc samwe as those for case 1.1 and 1-2, respectively.
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Table D11 Groundwater Statistical Data
TOWN/ NOS. OF AVERAGE AVERAGE AVERAGE
PROVINCE CITY WELLS WELL STATIC SPECIFIC
CONSIDERED DEPTH WATER LEVEL] CAPACITY
{m) (mbgs) (Ips/m)
‘Pampanga Angeles 28 - 82.63 1100 .79
Mabalacat 21 - 36.19 5.50 0.65
Magalang - 17 46.90 3.53 0.91
Mexico 36 61.10 233 1.00
Arayat 28 40.28 3.05 0.88
Candaba 26 52.90 3.15 0.49
Tarlac Bamban 22 12.90 3.70 0.75
Concepeion 29 12.30 - 1.80 1.05
Table D.12  Post-eruplion Groundwater and Well Characteristics
in the Project Areca based on Field Interviews
TOWN/ - NO.OF - RANGED OF- DRILLING WELL
PROVINCE CITY WELLS  |STATIC WATER| = DEPTH CLASSIFI-
CONSIDERED| LEVEL DEPTH CATION
 {mbgs) (m)
Pampanga | Angeles 3 1.8103.0 6o 12 shallow well -
Mabalacat 13 301060 6t 12 shallow well
Mexico 3 6.0 10104 - >61 deep well
Tarlac Bamban 3 310t 4.0 >18 shallow well
Concepeion 3 001t 12.0 >12 ‘shallow well
D-33




Table D.IY  Post-eruption Groundwater and Well Characteristics based on
Burcau of Mines and Geo-Scicnees’ Study

PROVINCE TOWN/CITY NO. OF RANGED OF WELL
WELLS DRILLING CLASSIFICATION *
CONSIDERED DEPTH
{m)
Pampanga “Angeles G 6.09 10 36.57 | shaliow to deep
Mabalacat . 22 6.06 t0 180.0 | shallow to very deep
Mexico _ 7 5.481032.0 | shallow todeep
Arayat 11 6.09t036.57 | shalow todeep _
Magatang 12 3.04 027 .44 shallow to moderately deep
Tarlac No data '

* Well classification is based on drilling depth as follows :

Shallow 0-6.25m

Moderately deep 6.26 - 25.0m

Deep O 25.01-9375m
CVerydeep . >9375m




Table D14 Geo-Resistivily Results in Selected Sites in the Project Area

PROVINCE [TOWN/CITY | BARANGAY | RESISTIVITY DEPTH GROUNDWATER
LAYER (mbgs) CONDITION
Pampanga Angeles Sapang Baio 1st 0-1 Nao available water
Znd 1-10 Good aquifer
Ind 10 - 40 Good aquifer
4ih 40 - 100 Good aguifer
5th 100 - 20} Good aquifer
Tacando 181 0-2 No available water
2nd 2412 No available water
3rd 12 - 200 Good aquifer
San Angelo 1a 0-1 No available water
2nd 1-9 Good aquifer
3ed 9-45 Good aquiler
“4th 45 - 200 Good aquifer
Calibutbut 151 0-14 No available water
nd 1.4 -10.64 Dry formation -
3l 10,64 - 98.64 Good aguifer
4th 98.61 - 200 clay
Mabalacat Sta. Mana 15t 0-1 No available water
: 20d 1-3 Dry formation
3rd 3-42 Good aquiler
: 4th 42 - 200 Goed aquifer
Dau Expressway Tst G- No available water
‘ 2nd 1.7-11.9 Dry (ormation
3rd 11.9-200 Good aquifer
Mexico Pandacacay bl 0-1 No avaslable water
Znd 1-25 Dry formation
3rd 2.5-315 Good aquifer
Nk 37.5- 200 Poor aquifce
San Josc st 0-14 No available water
' 2nd 14 -21 Good aquiler
3rd 21-120 Poor aquilcr
4th 120 - 200 - Good aquifer
San Juan . Dst 0- Ll No available water
2nd 1.1-27 Good aquiler
3rd 1.7-11.5 Good aquifcr
4th 17.5- 200 Poor aquifcr
Dayot Ist 0-1 No avaitable water
2nd 1-4 Good aquifer
3rd 4-104 Poor aquifer
Ath 104 - 200 clay
Doloees st 0-1 No available water
2nd 1-61 Poor aquifer
3rd 61 - 200 Gobd aquifer
Magalang San Roque st a-1 No available water
2nd -5 Good aquifer
and 5-25 Good aquifer
: 4th . 25 - 2060 Poor aquifer
LaPaz ] 0-1 No available waier
I 1-10 Good aquifer
‘ 3rd 10- 150 ‘Poor aquifer
Tarlac Concepeion | Sto. Nino tst 0-5 Ne available wawer
2nd 5-18 Good aquifer
3ud 18-70 Poor aquiler
dth 70 - 200 Good aquifer
Tinang Ist 0.3 No available waler
2nd 3-200 Good aquifer
Bamban st 0-3 No available waler
2nd 3-46 Goed aquiler
3nd 46 -200 Poor aquiler
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Table LIS Patential Maximuwm Number of Wells in the Project Avea

POTENTIAL MAXIMUM

PROVINCE | TOWN/CITY NO. OFF WELLS #
o SwW DW
Pampanga Angeles 2220 20

Mabalacat 1550 100
Magalang 1530 10
Mexico - 1390 -
Arayat 1530 10

Candaba 2630 -

* Estimated as inflow/faverage capacity per weli
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Table D.24 - Microbiological Analysis Undertaken on Groundwater
Supplies in Selected Places in Pampanga and Tarlac

MPN/100m]
- LOCATION CEU/mL. E.coli MPN
per 100m}
Sapang Libutad 23 25 13
Bamban 1.0 0 0
- Culatingan 1.3 13 2
Cacuwud 99 0 ¢
Clark Air Base faucet 7.0 0 0

CFU - colony forming units
MPN -'most probable number
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Rainfall Duration and Accumulaled Rainfall Rate
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Probable Peak Discharge Distribution

CASE 1-1 Unit :m3/s
Return Period

Reach 100 30 20 10 5 2
" TNo.l 400 350 290 2350 150 140
No2 460 400 340 290 220 160
Ne.3 570 500 420 350 270 200
Nod4 710 610 510 430 320 240
No5 200 170 145 125 - 90 70
No.6 1010 870 720 610 460 340
No.7 750 630 520 430 320 . 240:
1480 1200 ‘1020 750 550

No.8 1760

. Probable Peak Discharge Distribution

CASE 1-2 Unit :m3fs
_Retum Period

Reqch 100 50 20 l(_) _ 5 2
No.l 18¢ 180 135 115 . 85 60
No.2 250 220 180 155 . 115 - 85
No3 370 330 270 230 170 125
Nod 520 440 380 320 240 175
MNe.5 200 170 145 - 125 %0 70
‘No.6 850 730 610 510 380 280
No7 760 640 520 430 320 230!
No.§ 1570 1320 1060 900 660 490

Figure D.31 Probable Peak Discharge
Distribution in Sacobia-
Bamban River (1/3)
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ALTERNATIVE?
Marnimla R,
- Bamban 5. F Brdge
§. Cauvavaa R. Bambaa R,
¢« (. . 6} . {5] .
Mactan Gale
Macun : ’ y
L I { - 2 b
1} ¢« {4 o [3) o ()] =
Sacobia R b 3 Q
9 ; °
¥ SEdar © .
7 .
! |
" Probable Peak Discharge Distribution
CASE 241 Unit :m3/s
Retumn Period
"~ Reach 100 30 20 10 5 2
"No.l 400 350 290 230 190 140
No2 460 400 340 290 220 160
No.3 570 500 420 3500 220 200
~Nod . 660 580 430 410 310 230
No.5 800 . 690 580 490 360 270 @
" No6 1440 1250 1040 870 - 650 430_ ' '
No.7 200 170 145 125 90 70
No8 440 380 .3l0 260 195 140
No.2 1820 1540 1260 _1070 'I_'SO 580
Probable Peak Discharge Distribution
CASE 2-2 : ~ Unit m3fs
Return Period '
" Reach 100 50 20 10 5 2
No.l 180 160 135 113 85 60
No.2 - 250 220 130 llSS 115 83
No3 370 .330 270 230 - 170 125
Nod 470 410 340 290 - 210 160
No.3 800 690 580 499 360 270
No.6e 1240 1670 820 - 750 :560 410
No7 200 170 145 125 %0 70
No.8 440 380 310 260 195 140
No.9 1610 1360 1110 940 690 510
Figure D.31 Probable Peak Discharge THE DE ey o P IC oS A MEHWAYS
' Distribution in Sacobia- THE STUDY ON FLOOD AND MUDELOW CONTROL
Bamban River (2/3) FOR SACOBIA-BAMBAN/ABACAN RIVER
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Probable Peak Discharge Distribution
CASE 3-1 Unit :m3/s
Return Period
Reach -~ 100 50 20 10 3 2
No.l 400 350 290 250 190 140
No2 460 400 340 290 220 160
No3 570 500 420 350 270 200
Nod 1340 1150 970 800 590 440
Nos 2060 170 _145 125 90 70
No.6 540 470 390 330 240 180
- No.7 1810 15_30' 1250 1050 770 5W
Probable Peak Dischérge Distribution
CASE 3-2 Unit :m3/s
Return Period
Reach 100 _ 50 20 10 5 2
“Noad 180 160 135 115 8 60

No2 250 220 180
No3 370 330 270
"No.d 1160 1000 - 830
© No5 200 170 145
No.6 540 470 390
No.7 1610 1360 1110

155 115 85
230 170 125
706 510 - 380
125 90 70

S 330 240 - 130

930- 680 500

Figure D.31  Probable Peak Discharge
Distribution in Sacobla-
Bamban River (3/3)
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ABACAN RIVER

_ Sapang Bato R.
@_ | F. Bridge PNCC Bridge
Abacan R, : ] [
. (©)) D @y o (5 o
Sapang Bato R.
_Q
Probable Peak Discharge Distribution L : :

ABACAN RIVER Unit :m3/s
_ ~ Retum Period
Reach  1G0 50 20 10 5 2

No.l 150 130 120 100 80 60
No2 200 170 150 130 100 80
No3 490 - 430 . 370 310 240 180
No.d 390 510 440 380 290 230
No5 710 620 320 450 350 270

Figure D.32 Probable Peak Discharge g’
Distribution in Abacan THE COVERNMENT OF THE PITILIPPINES
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E.1 LAND USE

The land use maps before and after the cruption in the study area are prepared based on
(a) the Landsat images with a scale of 1:50,000, taken in January 1991 and January
£993; (b) the land use map of Magalang, Mexica, Santa Ana and Arayal in Pampanga
Province with a scale of 1:15,000, taken from January to April 1991 and prepared under
“The Mapping and Agricultural Potential Study for the Integrated Rural Development
Program in Pampanga, November 1992, (JICA)”; and, (¢} the lopographic map with a
scale of 1:10,000, taken in April 1994 under this present JICA study.

1.1 LAND USE BEFORE ERUPTION

The land use map of the study area before the eruption is shown in Figurc E.1. Based on

- this map, the study area is classified into eleven land use categories; namely, Rice Paddy,

Sugarcane, Upland Crops, Fruit Trees, Grassland, Primary Forest, Secondary Forest,
Fishpond, Swamp, Built-up Area, and Miscellancous.

Angeles Cily is the cenler of economic activitics in Pampanga Province because of the
preseiice of Clark Air Base in Mabalacat. In 1975, the buili-up area of Angeles Cily was

 43% of its land area, and the Exporl Processing Zone is situated along the North

Expressway. The built-up arcas of Mabalacat are mainly situated around Clark Air Base. -
In Magalang, Bamban, Concepeion, Mexico, Santa Ana and Arayat, the compact built-up

.arcas are located in the poblacton.

The forest areas are located in the Mt. Arayat National Park and the upper watershed of

‘Abacan and Sacobia-Bamban rivers. Mt Arayat National Park is about 3,715 ha in

Arayat and Magalang. It serves as a recreational arca. ' The watersheds of Marimia,
Sapang Cauayan and Sacobia rivers have very little forest vegetation. The remaining
forests are located on very steep stopes of gullies and ravines and along the rivers and
crecks. Grassland is extensive in the upper patt of these watersheds and that of Abacan
River. :

“Agriculture is the dominant land use in the study area, as shown in Table E.1 and in

Figure E.1. Rice and sugarcanc are the extensively grown crops. - Cassava, sweel
potato, legumes, fruits and commercial crops are also planted. Muskmelon and
watermelon are grown at the Candaba Swamgp during the dry scason. Rainfed and
irigated paddy rice, sugarcane, root crops, vegetables and fruit trees are grown on the

- lower river terraces and broad alluvial plains. Rainfed lowland rice is also grown on the

fool of volcanic hills and moderately stoping pyroclastic hills. Other upland crops arc
grown on these land management units. Forest, shrubs and grassland are extensive on
the pryroctastic hifl, foot of volcanic hifls and pyroclastic mountain. Most buill-up arcas
are located on the broad alluvial plains, residual terrace and pyroclastic hills.

1.2 LAND USI: AFTER ERUPTION

Figure E.2 shows the land use map after the eruption.  With the change in land- usc

~ conditions duc to ashfall and mudflow in the study area, land usc of the landscape has
- markedly changed. The upper watershed of Abacan and Sacobia-Bamban rivers is

covered with ashfall ranging from 51030 ecm. The lahar deposit areas from 1991 to 1994
in Sacobia-Bamban river system is about 11,693 ha and in Abacan river syslem, about
2 930 ha. Lahar-dammed lakes were formed at Sapang Cauayan and Marimla rivers in the
Sacobia river system in 1991 and 1992.

" The built-up arca in Sacobia-Bamban river system, at both sides of Bamban Bridge were

completely damaged by lahar in 1991 and 1992, and barangays Sta. Rita, Malupa, San
Martin and Magao in Concepcion were also damaged by thick lahar deposits in 1991.



Stream bank crosion on the Abacan River in Angeles City completely destroyed
residential establishments in 1991, and partially in 1992.

Agricultural lands in the stdy area were seriously damaged by lahar deposits and
sediments from 1991 to 1993, In the Sacobia-Bamban river system, a total of 16,602 ha
were damaged; about 1,623 ha in Bamban in 1991, about 6,596 ha in Concepcion from
1991 to 1993, about 1,370 ha in Mabalacat from 1991 to 1993, and about 1,013 ha in
Magalang from 1992 to 1993. In the Abacan river system, a tolal of 2,593 ha were
damaged; about 95 ha in Angeles city in 1991, about 288 ha in Arayat from 1991 to
1993, about 1,816 ha in Mexico in 1991 and 1993, and about 394 ha in Santa Ana in
1991, These lahar deposit and sediment affected arcas mostly remain tdle or changed to

grassland, and some farmers arc trying to grow watermelon or sugarcane at the
sedimentary cropland. :
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