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K.I INTRODUCTION
1.]  PROJECT BACKGROUND

The June 15, 1991 eruption of Mt. Pinatubo, one of the largest eruption of this century in
the world, produced remarkable volumes of pyroclastic flow and fall deposits. The
pyroclastic flow deposits covered thousands of square Kilometers and the volume was
estiniated at 6.7 km3 on the slopes of the Mount Pinatubo.

Lahar generated by heavy rain falling on erodible pyroclastic flow deposits pose
continuing and grave danger to human lives and propeity in low-lying areas, Among the
majors rivers surrounding M. Pinatubo, the Sacobia-Bamban river and the Abacan river
{the Study Area) pose great danger to the outlying areas currently used for residential,
agricultural and industrial purposes.

There exist a National Irrigation System (NIS) serving 4,300 ha and 100 Communal
Irrigation System (CIS) serving 16,600 ha of paddy field in the Study arca. This NIS is
being operated and well maintained by NIA and farmers in the area are able to produce
stable and relatively high yield of palay. However, most CISs are hardly operated and
maintained by farmers themselves or irrigator's association and production in the area is
usually insufficient extent due to improper water management and lack of facilities.
Many CISs are required rehabilitation/restoration and improvement for proper water
management and desirable production. Effective planning and implementation of

* rehabilitation / restoration of CISs will be carried out by farmers participation which shall

require strengthening or establishment of farmers organizations. “Through participation of

* such organizations, successfu! implementation of the said rehabilitatton/restoration can be

expected.

12 OBJECTIVES OF THE STUDY

“The study contains the following activities and output:

(I) To collect the agricultural statistical data and information of present agriculture
condition in and around Sacobia-Bamban and Abacan river basins.

(2) Toreview the existing agricultu'ral development projects in the Study area.:

(3) To identify the agricultural developmém projects affected by lahar in and around
the Sacobia-Bamban and Abacan river basins. : '

(4) To select priority schemes to be proposed for future agricultural development.
1.3 THE STUDY AREA

The Study area is located in the southem part of the Tarlac province and the northern part
of Pampanga province, lying in the western portion of the sedimentary basin with its long
axis trending North - South. The Study area comprises lowlands and moderately a
sloping area with a gentle relief. Number of Barangay and total arca in the Study area are
estimated as follow : :



(1) Area covered under the Sacobia-Bamban river basin area :

Municipality - No. of Barangay Total Arca
Tarlac Province : (ha)
Bamban 1 3.980
Capas 8 7,620
Concepcion 23 12910
Pampanga Provinge
Mzbalacat 25 22,570

__Magalang 27 23,950 .
Total o4 71,030

(2) Area covered under the Abacan river basin area :

Municipality No. of Barangay Totat Arca
Pampanga Provinge (ha)
Angeles Cily 29 7,640
Arayat 29 13,050
Santa Ana 14 11,640
Mexico 43 22,130
Total . 115 54,460

. The Study arca is shown in Figare K.1. -




K.2  PRESENT AGRICULTURAL CONDITION IN THE STUDY AREA
2.1  GENERAL CONDITION

The Study area extends in the midst of the Central Luzon plain. At the northern side is
the ‘Tarlac town, the provincial capital of the Tarlac Proviace. The Study area is bounded
on the southern side by San Femando, the provincial capital of the Pampanga Province,
At the western side is the Pinatubo mountain range. The ecastern side includes the
configuration of the Pampanga, Sacobia-Bamban and the Abacan rivers.

The Study arca is composed of the provinces of Pampanga and Tarlac. The Study arca of
Pampanga Province includes the six (6) municipalities of Mabalacat, Magalang, Angeles
City, Arayat, Santa Ana and Mexico. In the Study area of Tarlac Province, a part of
Bamban, Capas and Concepcion municipalities are included.

Total population in the Study area is estimated at 601,950 in 1994. The population
deasity is 480 persons per km2. The number of households is 117,600 and the average
family size is about 5.1 persons. The details are shown in Table K.1 and summarized as
follows;

No. of Total = Total Population
Municipality Barangay Arca Houschold  Population = Deosily
- Sacobia-Bamban River Dasin Areg km?) " (nos.) {person) ~ (person/km2)
‘Tarlac Province : o
Bamban 11 “39.8 2,080 10,120 254
Capas -8 76.2 4040 19,990 262
© Concepeion 23 129.1 10,860 58,000 449
Pampanga Province : : '
.- Mabalacai 25 2257 21,380 103,030 436
Magalang 27. 239.5 8.000 44,590 186
© Abacan River Basin Area : :
Pampanga Province : o :
Angeles City .29 64 39,120 © 186,290 2,438
Arayat 29 130.5 13,480 75,500 579
Santa Ana 14 - 1164 5950 33,660 239
Mexico 43 2214 12600 70,770 _ 30
“Total 209 1,255.0 117,600 601,950 480

- Source: Population survey by JICA Study Team in August 1994, of which details is given
in Appendix A “*Socio Economy”,

22 - CLIMATE

" The river basins around Mt. Pinatubo are affected by a southwest monsoon for the wet

months from May to October, while a northeast monsoon dominates during the dry

‘months from November to March. The distinctive wet and dry scasons are brought about

by these reversal monsoons. The air mass of southwest monsoon is classified into
equatorial maritime and is warm and very humid, having an average tempcerature of
27 °C. Among 16 tropical cyclones per annum which affects weather condition in the

" Luzon Island for the period from 1948 to 1991, 5 tropical cyclones on an annual average

passed through in the Central Luzon.

In the Study area, the monthly rainfail of 1,278 mm was recorded from 1977 to 1991 at
BAI, Magalang Station. The annual rainfall had receded gradually for the period from
1977 10 1983 and the drought in 1983 caused a serious problems in cconomic activities in
Central Luzon, such as shortage of drinking water and reduction of hydropower
generation and low agricultural productivity. ‘Those after 1983 has been restored by the



level of annual average rainfall. After the eruption of Mi. Pinatubo for the period from
1991 to 1993, the annual rainfall was almost equivalent to the annual average rainfall,

The Study area receives no really driest month but wetter month in November/December.
About 85 % annual rainfalt occurs for the period from May to October in the Study area.
An important featuzre that can describe the rainfall distribution is the number of rainy

days.

‘The monthly average temperature in the Study area varies for the range from 25.7 *Cin
December to 29.2 °C in May. The maximum temperatures occur generally between
1:00 p.m. and 3:00 p.m. while the minimuin temperatures occur between 5:00 a.m. and
7:00 a.n. The monthly relative humidity in the Study area is rather stable throughout a
year al about 79 %. Open pan evaporation data in Floridablanca (1986-1987) varies for
the range from 119.6 mn in November to 204.2 mm in March. The annual evaporation
amount is recorded at 1,736 mm.

Max. Min. Mean Relative

Month Rainfall Temp. Temp. Temp. Humidity
(mm) (°C) (°C) {°C) (%)
January 9.0 324 19.2 258 76
- February 10.1 331 19.1 26.1 15
March 318 343 . 203 27.3 72
Aprii . 37.5 359 222 290 6%
May 1844 353 232 29.2 18
June 1N 336 23.2 28.4 - 82
July - 24038 330 220 28.0 85
"August 254.8 32.3 228 216 - 81
-September 157.0 329 2.7 - 218 33
Ociober 1733 327 2241 © 274 82
November 844 32.7 21.0 268 79
December 138 32.0 C 194 25. 18
Annual/ Average 1,277.9 334 215 214 79

Sources :Annual rainfall ; average of 1977- 1991 at BAI, Magalang Station
Monthly temperature ; average of 1969-1990 at Hacienda Luisita Station
Monthly relative humidity ; average of 1962-1990 at Hacienda Luisita Station
2.3 SON.
(1)  Soit before the Eruption of Mt, Pinatubo

Soil smap before the eruption in the Study area is shown in Figure K.2. Angeles series is
the most extensive soil associated with land management units. This series occurs also in

the infilled valley and residual terraces. On the hilly and mountainous land forms

undifferentiated Angeles soils occur. The minor soils occurring on the plain are Quingua,
La Paz, Bantog and Candaba series. The lauter occurs only in the Candaba Swamp. The
riverbed of Abacan and Sacobia-Bamban rivers is organized into Angeles coarse sand.

Sacobia-Bamban River Basin Area

The soils of the Sacobia-Bamban river basin are Angeles fine sand, Luisita fine
sand, Angeles sand, Angeles sandy loam and Angeles coarse sand. Angeles fine
sand is located on the upper stream of the watershed, Luisita fine sand on mid-
northern side of the river, Angeles sand in the mid-southern side of the river,
Angeles sandy loam at the downstream of the watershed and the Angeles coarse
sand on the tervaces along the Sacobia-Bamban River and on the flood plain.

Angeles fine sand is a deep, well drained soil with loose and structureless fine
sand surface with a small amount of silt and clay. Soil reaction is slightly acidic

K-4



(pH 6.1). Subsoil is gravely sand (up to 80m or deeper). Sugarcane and rice were
commonly being grown on this soil. Luisita fine sand is similar to Angeles fine
sand although its soil reaction is very slightly acidic (pH 6.6) and the subsoil has
no gravel. Landuse is the same as Angeles fine sand, Angeles sand is a deep,
well drained soil. The surface soil consists of coarse and medium sands with little
amount of ¢lay and silt. Soil reaction is moderately acidic (pH5.8). Rice is the
important crop of this soil with sugarcane, root crops and vegetables. Angeles
coarse sand has uniform texture from the surface up to a depth of more than one
meter. Soil reaction is moderately acidic (pH 5.6). Natural vegetation on this soil
was talahib, bamboo and camachile.

In general, the soils of the alluvial plain of the Sacobia-Bamban River basin had
the following chemical properties: slightly acidic (pH 6.70), low organic matter
content (1.12%), high cation exchange capacity (24.12 meqg/100 g soil}, high base
saturation (73.46%), moderately available Phosphorous (11.6 ppin) and low
exchangeable potassium (0.16 meq/100 g soil). The general fertility of these soils
is moderate. The moderate natural fertility of the soils in the Sacobia-Bamban
river watershed agrees with the characterization of the buried soils in Barangay
Culatingan and San Vicente, Concepcion, Tarlac.

Abacan River Basin Area

The soils of the Abacan river basin are Angeles fine sand, Angeles sand, La Paz
fine sand and Angeles coarse sand. Angeles fine sand and Angeles sand are
located in the upper stream of the watershed while La Paz fine sand is located in
the downstream of the watershed. Angeles coarse sand is located at the terraces
adjacent to the river flood plain. The physico-chemical properties and land uses
of Angeles fine sand, Angeles sand and Angeles coarse sand are similar to the
same soils in Sacobia-Bamban river basin. La Paz fine sand is a deep, well
drained soil. Soil reaction is strongly acidic (pH 5.4). Sugarcane is the main crop
of this soil. La Paz sand is similar to La Paz fine sand except the surface soil
 texture which is medium to coarse land. Soil reaction is moderately acidic
~ (pH 5.6). Rice and sugarcane are the main crops of this soil. - '

In gencral, the soils of the alluvial plain of the Abacan river basin are acidic
(pH5.08), low organic matter (0.12%), moderate cation exchange capacity
(14.75 meq/100 g soil), moderate base saturation (45.00%), high available

~ phosphorous (30.33 ppm, P), and low exchangeable potassium (0.11 meq/100g).
These soils are moderately fertile, The characterization of the buried soil in
Sapang Libutad, Angeles City and a soil profile in San Pablo, Mexico confirms
that the moderate natural fertility of the former soils.

(2)  Physical Characteristics and Fextility Status of Lahar

Lahar samples from Sacobia-Bamban and Abacan river basin areas consist largely of
sand (80.4 - 95.4 %), silt (0.6 - 10.6 %) and small amount of clay (4.0 - 9.0 %). Al the
downstreant of the Sacobia-Bamban river basin area, the mudflow deposits are finer and
consist largely of silt (53.6 %) and a small amount of sand (20.4 %) and clay (26.0 %).
The coarse to sandy upstream sediment deposits have a medium to very fast hydraulic
conductivity which ranges from 1.2 x 104 10 6.5 x 10-2 cm/sec. Bulk density varies
from 0.98 gm/cc for the loosely structured loamy sand to 1.83 gm/ce for compacted
loamy sand due to heavy machinery (bulldozer). Avaitable moisture is very low (1.89 %)
to low (6.12 - 8.04 %), expect for the lahar in Dolores, Magalang which is high (23.7 %).

'The sediment deposits in Culatingan, Concepceion in Tarlac province have poorly drained
condition due to finer texture with high silt and clay content. The pozzolanic property of
the volcanic materials may hamper agriculiural productivity, This is being expericnced



~ by farmers in Culatingan, the hardening or crusting of the sediment when dry. The
physical propertics of lahar are shown in Table K.2.

In Sacobia-Bamban rive basin area, the reaction (pH) of the lazhar ranges from medium
acid to slightly acid (pH 5.7 - 6.7). Concepcion which is moderate (1.46 %). Cation
Exchange Capacity (CEC) is very low, except for the lahar in San Vicente, Concepeion
which is moderate (9.37 meqg/100g soil). Base saturation is moderate, except for the
sediments in Culatingan which is adequate (63.35 %). Phosphorus is low, except for the
sediments from Culatingan and San Vicente which are moderate (8.8 and 9.71 ppm),
Available Potassium is low, except for the sediments in Culatingan and San Vicente
which adequate (0.34 and 0.26 m/100g soil). Only soils from San Vicente and Dolores,
Magalang have extractable sulfate (58 and 830 ppm SO4). - The lahar in Dolores is a
recent deposit. Micro nutrient levels (Zinc, Copper, Iron and Manganese) in most of the
sites are low to very low. The lahar deposits in Culatingan and San Vicente have
adequate amount of copper and iron.

The reaction of the Yahar in the Abacan river basin area ranges from medium acid to
slightly acid (pH 5.9 - 6.6). Organic matter content (OM) of lahar is very low (less 1%).
Cation exchange capacity is very low (Iess 4 meq/100g soil). Base saturation is moderate
(20 - 60 %) to adequate. Phosphorus content of the lahar in Sapang Libutad, Angeles
City is adequate to marginal. Available potassium is very low (less 0.15 meq/100g soil).
Only lahar from Angeles City have cxiractable sulfate for these could be recent
deposition. The available micro nutrient (Zinc, Copper, Iron and Manganese) are very
- low to low, :

Lahar in the Sacobia-Bamban and Abacan river basin areas are low in natural fertility,
except for the sediments in Culatingan and San Vicente, Concepcion in Tarlac province
which are moderate. Thin layer of ash falls (less 10cm thick) when incorporated into the
soil by plowing has a favorable influciice on the rejuvenation of underlying older soils by
supplying them with a source of plant nutrients. Ashfalls of Mt. Pinatubo contain large
amount of feldspars. These are easily weatherable minerals and contribute to the
formation of secondary minerals and a source of supply for Ca, Na, and K. The chemical
properties of lahar are shown in Table K.3. . '

24  PRESENT LANDUSE

The present tand use map in the Study area was prepared based on (/) the Landsat
images taken in January 1991 and January 1993 with a scale of 1:50,000, and
(b) topographic map taken in April 1994 with a scale of 1:10,000 in this JICA study. The
Study arca were identified in eleven land use categorics as follows : Paddy (Rice),
Sugarcane, Upland Crops, FFruit Trees, Grass Land, Primary Forest, Secondary Forest,
Fishpond, Swamp, Build-up Area, and Miscellancous. :

- Agricultural land uses in both the Tarlac and Pampanga provinces significantly decreased
after the eruption of Mt. Pinatubo. Agricultural lands were seriously damaged by lahar
and mudflow depaosits and sediméntation from 1991 to 1993, In the Sacobia-Bamban
river basin, total 14,010 ha were damaged from 1991 to 1993, 1,775 ha in Bamban from
1991 to 1993, 3,515 ha in Capas, 45,970 ha in Concepcion, 2,470 ha in Mabalacat, and
280 ha in Magalang.. In the Abacaa river basin, total 3,710 ha were damaged in 1991,
1,080 ha in Angeles city, 2,310 ha in Mexico and 320 ha in Santo Ana. These areas
affected by lahar deposits and sedimentation were mostly still remained or changed 10
grass land, some fanner were growing watermelon or sugarcane at the sediment crop land
on trial. Total affected arca by lahar and mudflow deposits in the Study area are
estimated as follows;



" pyroclaslic mountain.

(Unit : ha)
1691 1991 1992 1993 Total
Municipality PFD Lahar Lahar Lahar  Affected Area
Sacobia-Bamban River Basio Area
Tarlac Province :

Bamban 470 830 450 25 1,795

Capas 63 2,620 230 600 3,515

Concepcion 0 5080 300 590 5970
Pampanga Province :

Mabalacat 50 1,260 830 330 2470

Magalang 0 S 20 255 230
Sub-tota 385 9,793 1,330 1,800 14010
Abacan River Basin Arca
Pampanga Province :

Angeles City 370 710 0 0 1,080

Santa Ana H 320 0 0 320

Mexico 0 2,310 0 0 2,310
Sub-total 370 3,340 0 G 3,710
Total 955 13,135 1,830 1,800 17,0

Remarks: PFD ; Pyroclastic flow deposits, These figures are eslimated based on
May 5, 1994 Pinatubo Volcanic and Flood Hazards Map.

The 5,950 ha and 1,800 ha of paddy field in the Sacobia-Bamban and Abacan river basin
areas were damaged by lahar and mudflow from 1991 to 1993, These field are changed
to sugarcane, upland crops field or grass land. At present, paddy (rice) and sugarcane
were the extensively grown crops. Cassava, sweet poiato, legume, fruits and commercial
crops were also planted. Muskmelon and watermelon were grown at the Candaba Swamp
during dry season. Rainfed and irrigated paddy, sugarcane, root crops, vegetables and
fruit trees are grown on the lower river terraces and broad alluvial plains. Rainfed
lowland paddy was also grown on the foot of volcanic hills and moderately sloping
pyroclastic hills. Other upland crops were grown on these land management units.
Forest, shrubs and grassland are extensive on the pryroclastic hill, volcanic hills foot and

Land use condition in the Study area before and afier the eruption of Mt. Pinatubo are
shown in Table K.4 and land use maps (Figure K.3 and K .4), and summarized as follow ;

: {Upit : ha)
. - Sacobia-Bamban River Basin Arga Abacan River Basin Aca

[tems after belore Dilference after . before  Dilfereoce
Paddy (Rice) 20,760 26,710 -5950 19,620 - 21420 +-1,800
" Sugarcang 11,070 12,540 1470 10,840 - 11,150 -310
Upland Crops 140 140 )] - %0 910 -10
~ Fruit Tree 570 570 Q¢ 610 610 0
Grass Land 10,610 11,330 S720 0 4300 4,360 60
- Primary Forest R X L 630 1] 990 990 0
Sccondary Forest ~ 9,650 10,260 610 - 6,260 6,350 90
Fish Pond -0 0 0 920 920 0

Swamp Arca ¢ ¢ 0 220 220 0
Build-up Area 5060 - 5430 ‘ 370 6,450 6,510 -60
Miscellancous 2300 3420 -1,120 720 1,030 -310
LaharMudflow 10,240 0 10,240 2,640 Q 2,640
Total 7,030 71,030 0 54470 54470 0

Source:  These figures are estimated by GIS based on 1/10,000 (1994} and
1/50,000 of wpographic maps.

Most built-up arcas were located on the broad alluvial plains, residual terrace and
pyroclastic hills. The build-up area in Sacobia-Bamban river system, at both sides of
Bamban bridge were completely damaged by lahar in 1991 and 1992, and barangays of
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Sta. Rita, Malupa, San Martin and Magao in Concepcion also damaged with thick of
lahar deposits in 1991. On the other hand, stream bank erosion of Abacan river in
Angeles City destroyed residential establishments in 1991, and in 1992 partially.

2.5  PRESENT CROP YIELD AND PRODUCTION

Paddy (rice) remained the major crop raised in the Study area even after the eruption of
Mt. Pinatubo. Although paddy and sugarcane ranks as the main crop in the Study area,
the area planted to paddy deceeased from 15,7100 ha to 7,990 ha and sugarcane/corn
increased from 1,790 ha to 2,010 ha, Other upland and cash crops were siill planted
despite the eruption such as cory, string beans, cassava and mixed fruit trees. According
the 5-years statistical data (1991/92 - 1994/95) by Municipal agriculture offices, present
c1opped area in affecled arca by lahar and mudflow are estimated in Table K.5, and
summarized as follows:

(Unil : ha)
Crops 1990/91 1991/2 1092/93 1993/94 1994/95
Sacobia-Bamban River Basin Arca:
Paddy (Rice), irrigated 9,740 5010 4450 4,520 4,170
Paddy (Rice), rainfed 2.050 010 860 1,350 1310
Sugarcanef Com 2070 1,010 900 1,140 1,360
Other Crops 150 .90 130 100 290
Total 14,010 7020 6,340 7110 - 7,130
- Abacan River Basin Area: o
Paddy (Rice), irrigated 2080 - 1,650 1,480 1460 1,510
- Paddy (Rice), rainfed - 1,280 . 780 800 910 980
Sugarcane/ Comn 270 . 540 530 580 650
Other Crops 80 70 110 160 - 180
Total 3,720 3,040 2920 3,110 3,320

Remarks 1 These data are estimated baséd on 50 barangays in affecied area by lahar/muditow.
Bamban (9), Concepcion {18) f Tarlac province , Mabalacat (4), Magalang (4) f
Pampanga province in Sacobiz-Bamban river basin arca.
Mexico {(12) and Santa Ana (3) f Pampanga province in Abacan river basin area.

Most of crop yield and production in the Study area are decreased due to damage by lahar
and mudfiow from 19%0/91 to 1993/94. In 1993/94 cropping season, crop yield and
production of paddy (rice) are recovered 4.3 - 4.5 t/ha under irrigated field condition has
same level before eruption of Mt. Pinatubo. Major crop yields are estimated in
Tables K.6 and K.7 and suminarized as follows: - :

(Unit : ¢/ha}
Crops 1990/91 1991/92 1992/93 1993/94 1994/95
Sacobia-Bamban River Basin ;
Paddy (Rice), irrigaicd 3.6 42 39 39 4.3
Paddy (Rice), rainfed 39 39 3.8 39 4.0
- Sugarcane 479 44.6 9.3 479 41.9
Com 6.6 6.5 53 6.0 51
Abacan River Basin: :
Paddy (Rice}, irrigated ‘3.8 43 43 435 4.6
Paddy {Rice), rainfed 23 31 ‘30 13 315
Com 4.4 .44 44 43 4.5

Remark : These dala are estimated based on 50 barangays in affected area by lahar/mudflow,

Based on the statistical data of the Municipal agricultural offices, present crop production
in the affected arca by lahar and mudflow are estimated as follows:



(Unit : tons}

Crops 195091 1991/92 1992/93 1993/94 1994195
Sacobia-Bamban River Basin ;
Paddy (Rice) 43,060 24,800 20,560 22,680 23,080
Sugarcane 81,860 28,050 27,510 39910 39920
Corn 640 860 250 890 2,040
Legume 10 30 920 50 70
Root Craps 70 140 70 76 140
Abacan River Basin : _
Paddy (Rice) 9,390 9,530 8,260 9,550 10,050
Sugarcane/Com 1,190 2,360 2,310 2470 2930
Legume 80 70 90 120 140

Remark : These data are estimated based on 50 barsngays in affectod area by laharfmudflow.



K.3

3.1

INVENTORY OF IRRIGATION SYSTEMS ! PROJECTS IN THE STUDY
AREA

GENERAL

The object of the inventory were

a. to review and collect the latest information {maps and reports) on existing
irrigation systems/projects in and around Sacobia-Bamban and Abacan river
basins including those on the downstream reaches of the rivers,

b. to identify the irrigation systems/projects affected by lahar in and around the
- Sacobia-Bamban and Abacan river basins, and

c. toselected priority schemes to be proposed for future irrigation development.

The Project covers all Irrigation Systems/Projects within the Study area which were
adversely affected/damaged by the eruption of Mt. Pinatubo including lahar flow.

(D

2

3)

National Irrigation

These are more than 1,000 ha areas, developed and/or maintained by the National
Irrigation Admiinistration (NIA) wherein the fanners/beneficiaries are required to
pay the Irrigation Service Fee (ISF).

a. - National lrrigatibh Systems (NIS) ; Existing National Irrigation Systems,
either wholly or partly affected by the eruption of Mt. Pinatubo.

b. National Irrigation Projects (NIP) ; These are on-going or proposed projects in
the area the implementation of which were postponed or stop indefinitely and
are ¢ither wholly or partly affccted by the eruption of M. Pinatubo.

Communal Irrigation

These are less than 1,000 ha areas, developed by the National Irrigation
Administration (NIA), but are owned/operated/maintained by Irrigatoss'
Association without government assistance. The farmersfbencficiaries are
required to pay across the board 10% of the chargeable construction cost during
the construction stage and the remaining 90% is to be paid without interest for a
period of 50 years,

" a. Communal Irrigalidn Systenis (CIS) ; Existing Communal Irrigation Systems,

either wholly or partly affected by the eruption of Mt. Pinatubo.

b. Communal Irrigation Projects (CIP) ; These are on-going or proposed
communal projects in the area the implementation of which were postpone or
stop indefinitely and are either wholly or partly affected by the eruption of

- M, Pinatubo.

Pump Irrigation

~These are less than 500 ha areas, developed by the National Irrigation

Administration (NIA), but are owned/operated/maintained by Irrigators'
Association without goverament assistance. The farmers/bencficiaries are
required to pay across the board 10% of the chargeable construction cost during
the construciion stage and the remaining 90% is to be paid without interest for a
period of 50 years.
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a. Pump Irrigation Systems (PIS) ; Existing Pump Irrigation Systems, cither
wholly or parily affected by the eruption of Mt. Pinawbo.

b. Pump Irrigation Projects (PIP) ; These are on-going or proposed pump
irrigation projecis in the area the implementation of which were postpone or
stop indefinitely and are cither wholly or partly affected by the cruption of
Mt. Pinatubo.

32  INVENTORY OF IRRIGATION SYSTEMS | PROJECTS IN THE STUDY AREA

The result of the inventory of existing irrigation systems in the Study area indicate among
others their location, service and irrigable area, depth of lahar covered with each system,
proposed rehabilitation program, extend of damage by lahar and/or heavy siltation due to
ashfall from Mt. Pinatubo and are summarized per river basin as follows:

)] Sacobia-Bamban River Basin

Prior to cruption of Mi. Pinatubo, Balog-Balog Multipurpose Project (BBMP), which is
supposed to be financed by the Italian Govermmnent was deferred indefinitely due to
technical reasons. The extension areas of the said project covers the existing communal
systems within the middle and lower reaches of the Sacobia-Bamban River.

A Master Plan Study was conducted by JICA in December 1989 for the Improvement of
Communal Ircigation Systems through Physical and Institutiona! Development and Rural
Development in Southern Tarlac Province, Most of the existing communal irrigation

I3

systems identified in the said Study are within the area of the Sacobia-Banban River

- basin.

_ There are 28 existing CIS/CIP/PIS/PIPs within the Sacobia-Bamban river basin of which
25 CISs and one each under the CIP, PIS and PIP classification. They are within the

province of Tarlac as follows:

‘Name of Municipality No of CIS/CIP Asoa (ha)

a. - Bamban 5 ©1,532
b. . Capas 7 YRy
"~ ¢, Concepcion - 16 7,349
Total 28 11,053

¥)) Abacan River Basin

‘The Pampanga Delia Devclopment Project - Irrigation component (PDDP-IC), a NIP in

“terms of coverage and scope and where some of ils western service area are within the

Abacan River was postponed due to lahar damaged. An Evaluation Study was requested
by the NIA in order to determine if the project will be further affected by lahar flow

“inctuding the recommendation of a possible alternaiive scheme of irrigation development.

A Master Plan Study was conducted by JICA in November 1992 for the Mapping and
Agricultural Potential Study for the Integrated Rural Development Program in Pampanga
Province. The existing communal irrigation systems identified in the said Study are the
San Roque CIS and San Pablo Central CIS are within the basin area of the Abacan River.

“There are 122 existing SRIP/CIS/CIP/PIS/PIPs within the Abacan river basin, all with the

province of Pampanga as follows:
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Name of Municipality No of CiS/CIP Area (ha)

a. Angeles 5 423
b. Mabalacal 12 2414
¢  Magalang 11 2175
d. Florida Blanca I 211
e. Lubao ] 800
{. Swm.Rila -3 190
g. Arayat 16 3.609
h. Bacolor 7 855
i.  Mexico 17 2,122
J.  San Fernando ) 210
k. Sta, Ana ) 614
1. Candaba 11 7,082
m, Macabebe 11 2,493
n.  Masaniol -3 638
0. SanLuis 5 1,040
p.  San Simon 9 2.001

Total 122 26977

Overalt Status of CIS/CIP in the Sacobia-Bamban River basin (Tarlac Province) and
Abacan River basin (Pampanga Province) are given in Tables K.8 and K.9 and Figure
K.1 respectively.

In the Sacobia-Bamban river basin area, about 6,580 ha of 14 existing CISs was directly
damaged by lahar and mudflow from 1991 to 1994. For the wet season crop, about
5,050 ha of irrigated arca before the eruption of Mt, Pinatubo was changed to 880 ha.
These CISs are shown in Location Map (Figure K.,5), and detailed conditions are given in
Table K. 10, and summarized as follows: _

-

Polenlial Areg Irrigated Arca Noof LA,

Name of C.LS. 1989 1994 1989 © 1994 Members
- (ha) (ba) (ha) (ha}

Bamban C1.S. 1,050 620 750 300 500
San Pedro C.1S. 145 140 120 0 105
Matonzo C.1.5. 335 250 180 0 150

Bangucu C.LS, 720 120 100 0 80
Telabanca C.1.S. - 3%0 330 -390 ; 121
Sta, Rita C.LS. - 135 130 ©O1S "0 43
Marita C.LS. 100 100 100 0 41
San Martin C.1.S. 330 - 230 240 0 g5
Batutu C.LS. 600 390 600 390 120
Lilibangan C.1.S. 350 240 240 0 116
San Bartolome C.1.5. 375 220 350 0 i3]
~ San Isidro C.I.S. 630 600 450 190 235
Magao C.1.S. 960 960 470 0 152
Tabun (MASKUP) C.LS. 460 460 350 0 37
Total 6,580 4,790 5,055 880 1.859

Sources: 1989 survey by JICA Master Plan for Improvement of Communal Hrrigation
Systems in Southemn Tarlac Province.
1994 swsvey by Provincial trrigation éffices, Tailac and Pampanga provinces.

3.3  GOVERNMENT EFFORTS IN THE LAHAR AFFECTED IRRIGATION
SYSTEMSIPROJECTS IN THE STUDY AREA

The heavy ashfall compounded with strong precipitation in 1991 brought remarkable
damage to existing irrigation systems/projects within the Study Area. In spite of funds
already released for rehabilitation works for some of the systems in Tarlac and
Pampanga, the rehabilitated systems experienced deterioration in the delivery of
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irrigation water due to continuos flow of heavy siltation and caused damaged to diversion
structures including the irrigation canals and structures.

After the eruption of Mt. Pinatubo in 1991, NIA received special funds from the
Rehabilitation of Areas Affected by Mt. Pinatubo Eruption (RAAMPE). Fund releases
under the said program were on piece-meal basis and where the rehabilitation/restoration
schemes were intended for }imited emergency repairs only.

Other source of rehabilitation fund is the Comprehensive Agrarian Reform Program -
Irrigation Component (CARP-IC), under the auspices of the Department of Agrarian
Reform (DAR). Fund releases is being directed to NIA through the Project Management
Office (PMO) of CARP-IC. However, du¢ to meager resources, allocation of funds to
supp%rit extensive rehabilitation program of lahar affected irrigation systems may not be
possible.

NIA, particularly -in the Provincial Irrigation Office (PIO) level, is preparing
rehabilitation program for the affected irrigation systems aimed at securing funds from
the Mt. Pinatubo Commission {MPC). Again, there is no guarantee of funding support
from this Commission because of its other priorily undertakings which include relief and

resettlement of displaced families,

The Department of Agriculiure (DA) has implemented a rchabilitation program called
Oplan Sagip Bukid (Save the Fields) in the affected areas to help farmers rehabilitate
farmlands, livestock, fishpond, orchards and related farm infrastructure in the Tarlac and
Pampanga pravinces. '

(1) Crop and Soil Rehabilitation Program

“The farmlands covered with ashfall have been rehabilitated through the following
activities ;

- Collection and analysis of soil and water samples by the Bureau of Soils and
‘Water Management (BSWM) in coordination with DA Region IIT and
formulation of a set of technical recommendations for growing crops in
cooperalion with ather Agencies and Institutions.

- Conduclt of plowing demonstration on various depth levels of ash/lahar with
the use of four-wheel tractors, hand tractors and carabao-drawn manual plow. -

- Conduct of scraping and plowing of affected farmlands with the use of -
pulldozers and four-wheel tractors. '

- Extension of the plowing work (equivalent to Peso 1,000/ha) in 7.5 cmto”
15 ¢m depth of ash/ lahar, and the scraping and plowing (cquivalent to Peso -
2,000/ha) in the areas of more than 30 cm depth of ash/ lahar.

- Provision of fertilizer, seeds, planting materials and other inputs.

Based on the initial research findings and report as of March 16, 1992, the
following activities had been accomplished.

Total area rehabilitated reached 78,757 ha. This accounts for about 92 % of the
targeted 85,780 ha for rehabilitation. These area have already been planted wilh
rice (74,077 ha), vegetables (2,401 ha) and rootcrops (1,379 ha). Of the area
planted, about 68,333 ha have been provided with plowing and scraping
assistance using carabao, hand and 4-wheel tractors or a combination were used
involving 56,777 farmers in 528 barangays of 41 municipalities.
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(2)

3

4

Livestock Rescue and Rehabilitation Program

- Bvacuation of farm animals from disaster arcas to safc shelters or stock farms
in the Livestock Feeding Centers (ILFCs), i.e. Maria Sinukuan Stock Farm
Management, Pampanga and Tarlac Breeding Station, Tarlac.

- Provision of feeds and animal health care to evacuated animals in the LFCs,

- Setting-up of ambulatory services

- Livestock purchasing schemes

- Animat dispersal program
The DA through the Burcau of Animal Industry (BAI) has dispersed poulicy and
livestock to farmer-victims under the Multi-Livestock Dispersal Loan Program or
the dispersal activities of the Region 1. Said dispersal program has been
implemented during the Resetilement Phase of Oplan Sagip-Bukid.
The DA provided transportation in the evacuation of some animals including
carabaos, catlle, swine poultry, goat, sheep and dogs. livestock Feeding Centers
were established in Pampanga, Tarla¢, Bulacan, Zambales, Nueva Licija and
Pangasinan. Livestock, pharmaceuticals, biologics and materials were distributed
to mitigate spread of diseases in the affected areas.

Establishment of Income Generating Projects (IGPs)

"The DAI has been setling up income-generating projects under its Livelihood

Enhancement for Agriculture Development (LEAD) program to help farmers,
fisher folk and other displaced rural folk earn supplemental income. :

A total of P 2.65 million was released to Region 11F to finance various project

“proposals for affected farmers/ fisher folk for them to earn supplemental income.

Repair of Farm Infrastructure and DA Facilities

In coordination with the National Irrigation Adiﬁinisuakioh‘(N[A), the DA in

© 1992 has also restored damaged infrastructure such as Small Water Impounding

Projects {SWIPs), irrigation canals and some of its facilities like seed nurserics,
farmer's training centers, bangus/ animal breeding stations and several municipal
offices and laboratories.

A 1otal of fourteen (14) SWIPs constructed by the DA/BSWM were severely
damaged by ashfall and lahar cascading to small river tributaries where such
projects are localed. The damage consists of slight to heavy siltation, and
collapsed river bank control and other major structural components. Of the 14,
aboul 10 SWIPs are rehabilitated in 1992, Other machinery and equipment were

~made available on credit through the Land Bank of the Philippines (LBP). This is
- joint praject of the LBP and DA through the assistance of the Asian Development

Bank (ADB). Damaged DA's facilities such as the cropfanimal slations and
offices were also rehabilitated in 1992, Funding has been soured again, through
the ADB.
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K4 AGRICULTURE DEVELOPMENT PIAN
4.1 GENERAL

Major goals and strategies of the agriculture development plan including the restoration
and rehabilitation of agricultural facilities and land reclamation in affccted area by
Mt. Pinatubo are: (i) to increase gross regional domestic product by increasing
agricultural production, (i) to gencrate employment opportunities by encouraging the
expansion and agro-industries, (iii) to improve basic rural infrastructure and social
services, and (iv) to give incentive benefit to the low income families. These goals and
strategies coincide with the national development goals adapted under the Medivm-Tenn
Philippine Development Plan (1992 - 98).

42  THE PROJECT AREA

The affected areas are classified according to depth of the lahar deposits by GIS based on
the present land use map. ‘There are four (4) classes as a guide in future agriculture
development plan that delineated the affected area, namely; Class-1, Class-II, Class-111
and Class-1V. The land classification will be as follows:

Class -1 : ‘These areas were slightly affected (below 15 cm) by ashfall of Mt
“Pinatubo cruption in 1991. It is expected that the areas’
* productivity has slightly decreased and farmers in these areas can
casily rehabilitation their farms, thereby requiring minimal
assistance.

Class - 1l : - These arcas were slightly or moderately affected (15 - 30 cm) by
lahar flow from 1992 10 1994, The arca is potential for quick
- recovery due to its geographic accessibility and relatively thinner
ash cover. Intensificd assistance are needed in these areas because
of their proximity and foreseen role in balancing the food
requirement of the entire affected arcas. External assistance will
ensure rapid recovery and rehabilitation of these areas.

Class-IlI  : These areas had thick lahar cover (30 - 90 cm) requiring huge
~amount of resources/ assistance to rehabilitate.  Cleaning
“operations and restoration of agricultural infrastructure where

required prior to the introduction schemes. - '

- Class-FV : These areas severely covered with lahar and ihe damage to
agriculture is almost beyond recovery. A depth of lahar more than
90 cm. Soil rehabilitation efforts have been massive and the
recovery period longer. These are the areas where the immediate
needs were rescue, relief, relocation or scttlement activities.,

The lahar and mudflow affected land in the Study area are classified according 1o above

land classification.  The area of each land class are estimated in Table K.11, and
summarized as follow. '
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(Unit : ha)

Description Class 1 Class 11 Classlll  Class 1V Total
Sacobia-Bamban River Basin:
Bamban 2,840 260 &40 240 3,980
Capas 7430 190 0 0 1,620
Concepeion 8010 2,520 680 1,700 12910
Mabatacat 19,500 1,160 570 1,340 22,570
Magalang 23,030 920 0 0 21950
_ Sub-total 60,810 5050 1,890 3,280 71,030
Abacan River Basin :
Angeles City 17,060 590 0 0 1,640
Arayat 12,880 170 0 0 13,050
Santa Ana 10,960 680 0 0 11,640
Mexico 20,910 700 520 0 22,130
Sub-total 51,810 2,140 520 0 54,470
Total 112,620 7,190 2410 3,280 125,500

Source : These figures are estimated by GIS based on 1/10,000 (19%4) of topographic maps.

As shown above, 12,880 ha of Class 11, I, and 1V land, which is covered by lahar and
mudflow, is object area of the agriculture development plan for restoration/rehabiitation
of agriculwiral facilitics and land reclamation works. Aflter reduction of build-up area,
non-irrigated area and others area, the present cultivated arca of proposed agricultural
- development plan was estimated in Table K.10, and summarized as follows:

{Unit : ha)
~ Location : Total Cultivated Arca
Description - {Municipatity) Arca Paddy Upland Crops
Sacobia-Bamban River Basin Area : _
Bamban C.I.S. Bamban - . 1,050 550 250 %%
SanPedroC1S. © Bamban 180 30 60 '
Bangcu C.1.3. Bamban/ Concepeicn 870 370 250
- TabunC.LP. ©  Mabalacat o300 0 0
Maskup C.1P, Mabalacat, Baniban 1,650 - . 0 (]
SamaRia CILP, °  Concepcion ' 560 H 0
- Marita C.LP, Concepcion 670 0 20
- Magao C.1.S. Concepeton 880 250 180
San Vicente CLP. Concepcion 1,000 620 150
San Barwlome C.LS. - Concepcion 11,050 530 300
San Isidra C.LS. Concepcion - 810 510 100
- Balutu C.I.S. Concepecion = . 150 60 10
Calius Gueco C.ILP.  Cencepeion 550 200 150
Sub-total 9,720 3,120 1,470
Abacan River Bagin Area: :
San Juan C.1.P. Mexico 620 260 50
SanPatricio C.LP.  Mexico . 600 130 -9
San Joaguin C.1.P. Sania Ana 350 70 10
Sub-total - 1,570 460 150
Total 11,290 3,580 1,620

- Source : These lgures are cstimaied by GIS based on 1/10,000 (1994) of topographic maps.
4.3  CHANGESIN LAND USE |
(1) Sacobia-Bamban River Basin Area

It is obvious that the structural measures of the Project should protect agricultural land

and residential arcas atong Sacobia-Bamban River from further mudfiow and flood @
events in most cases. Thus, agricultural activities or any other econontic activities can
resume as soon as the permanent structures for the river improvement measures are

compleled.



With the completion of the proposed agriculure development plans, about 3,150 ha of
non-cultivated arca, which are affected by lahar and mudflow deposits, will be change in
the type of crops to be planted in the area. About 1,600 ha of paddy ficld and 660 ha of
upland crop field will be increased under irrigation condition. About 1,300 ha of the
agro-forestation field consists of fruit/fodder trees field, fish pond and livestock yard will
be introduced in the Project area severely covered with lahar. The two different scenarios
of land use under the present and future conditions are compared as follows:

{Unil : ha)
Present Future
Déscription Condition Condition Difference
Paddy (Rice) Field 3,120 4,170 1,010
Upland Crop Ficld 1,470 2,130 660
Agro-forestation Field 0 1,360 1,360
Build-up Arca 420 45 125
Non-cultivated Area 4,710 1,555 -3,155
Total 9,720 9,720 0

(2) Abacan River Basin Area

No changes in land use along most part of Abacan River should occur as dikes
constructed before Mt. Pinatubo eruption. However, the structural measures for the
downstream area of Abacan River should be reviewed as the flood events are getting
more frequent comparing to before Mt. Pinatubo eruption. 'The extent of damage is more
wide spread than before. With the completion of the proposed restoration and
rehabilitation works, 550 ha of present non-cultivated area will be chaniged to 300 ha of
paddy field and 250 ba of upland crop field after completion of restoration ang
rehabilitation of irrigation facilities. - :

{Unit : ha)
: Présent Future .
_ Description Condition Condition Difference

- Paddy (Rice} Field 460 763 300
Upland Crop Field . 150 400 250
Buitd-up Arca : 110 t10 0
Non-cultivated Area 850 300 . -550
Total 1,570 1,570 0

The present and { uture land use condition in the Project area are given in Table K. 12.
44  PROPOSED FARMING PRACTICES |

It is expected in the future that the farmers will expand their crops to the heavily affected
arca and even very affected area, because the farmers have strong inteation and desire to
cultivate if their income remains low according to the interview. Particularly in the
heavily affecled area the factors governing the crop growth and yicld are better than those
in the very heavily affected area, - Furthermore, cropping or vegetation will develop the
surface soil horizon of the cultivated land by providing organic matters. The original
soils buried by the lahar deposits were old lahar deposits of the Mt. Pinatubo which
occurred several hundreds years ago, and have been developed as cultivated lands. In this
regard, there is a possibilily that the heavily affected arca is included in the near future
according to the progress of cultivation by the farmers.

(1)  Soil Rehabilitation in the Lahar Affecicd Arca
A lot of agricultural crops suitable to grow in the lahar affected areas could be discovered
provided that the proper plant nutrition and moisture is maintained. Spomancous

verification trials have been made in the actual labar fields within the Project area, The
positive impacts can be enhanced through proper rehabititation management techniques.
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The physico-chemical properties of the lahar and mudflow deposits shows that it has very
poor physical properties (drought and low water holding capacity) due to its sandy nature.
Chemically, it has very low available nutrients and organic matter to sustain plant growth,
Fertilization and irrigation is necessary for crop production. Organic matter will be build
up speciatly on the top layer of the lahar is indispensable or sustained productivity. This
can be achieved through vegelative means or can be hastened with organic matter or
compost in corporation into the lahar. One sirategy is the management of biodegradable
- urban waste, The composted urban waste (biodegradable) from Metro Manila can be
hauled to the lahar affected areas and in return the hauvling trucks can bring lahar to serve
as construction material in Metro Manila, There is a huge volume of decomposed urban
waste which can be sieved and hauled to the lahar affected areas for incorporation in to
the top layer. This compost must be safe for farmer use. Sugarcane bagasse and
mudpress from sugar mills in Central Luzon can be used.

The starting point in the rehabilitation of lahar will be to begin with those which are
already stabilizing, This is indicated by the dense growth of wild Saccharum and
Calopogonium as the pioneer species. These plants can be cut and the biomes will be
incorporated into the lahar as organic maiter.

- As for the risk of sulfur, there are two (2) kinds of countermeasures, namely (i)
improvement of soil pH by reducing the concentration of sulfuric acid and (ii) avoiding
formation of hydrogen sulfide. To reduce sulfuric acid concentration, leaching by
irrigation water and application of lime could be applied. To avoid hydrogen sulfide, iron
rich soils like red soils should be conveyed and mixed. Iron sulfide will be formed and
precipitated in the soil. Another way is to keep the lands in dry condition because
hydrogen sulfide can be formed in reduced condition under the submerged field.

Accordingly, the Department of Agriculture. disseminated ' the following
recommendations to farmers,

a. The area with less than 1 m depth of the lahar deposits is suilable for
cultivation,

b. The arca with more than 1 m depth of the lahar deposits should be left
uncultivated in the meanlime. In order to cultivate the land with more than 1

-m depth of lahar deposits, one fourth (1/4) of the area should be used and
sacrificed as a dump area of the lahar deposits and the remaining three fourth

- (3/4) of the area be allocated for cultivation. The recommended mixing of

- volcanic ash or the lahar deposits with soils should be within a ratio of 50 : 50.

(2)  Proposed Crdps in the Lahar Deposit Area

In the present cultivated area covered by medium to shallow and fine lahar deposits,

shallow irvigation pumps were installed to irrigate the farm lands planted with tomato,

cgg plant, corn and other crops. The surface lahar deposits were mixed with the original

soil. According to the farmers, increased fertilizer inputs were needed to produce
~ordinary yields. -

The Burcau of Soils and Water Manageiment, Depariment of Agriculture, conducted the
adaptability test of different field crops in lahar deposits. The results showed that propes
application of organic and inorganic fertilizers sustain normal yield of diversified crops in
pure volcanic ash and pure lahar, Mixture of 15 cm depth of volcanic ash does not affect
the yield of corn and paddy when the lahar deposits is mixed with the original soils by
“plowing. A lot of crops will be suited to lahar, provided that the proper nutrition and

moisture will be provided. The results of adaptability test of different crops under lahar-
laden soils are shown below.
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" Computed Yield (Vha)

Name of Crops under Lahar normal Feetilizor Rate _Sﬂilability
A. Roolcrops :

Sweet potato 30.90 18.5 42-42.42 NPK  Suitable

Cassava 15.60 20 - 40.0 35.35.35 NPK  Suitable

Yambean 161 15.0 231-21-21 NPK  Not suitable

B. Cereal Crops :

Com (pcs. ears) 40,000 28-28-28 NPK  Suitable

=2

- Sorghum 365 15-5 28-28-28 NPK  Suitable

C. Field Legume Crops :
Peanut (shelled) - 1.70 18- 2.1 28-28-28 NPK  Suilable
Mungbean 1.29 1.1- 15 28-28-28 NPK  Suilable
Saybean - 041 18- 2.1 28-28-28 NPK  Not svitable
Cowpea 092 15-20 42-42-42NPK  Svilable
Pigeon pea 0.51 1.5- 20 42-42-42 NPK  Not suitable

D. Other Ficld Crops :
Scsame 440 035- 17 28-28-28 NPK  Suitable
Egg plant 20.0 300 50-80-90 NPK  Suitable
Tomato 60.0 20- 600 90-100-150 NPK  Suitable
Oksa 125 200 50-80-00 NPK Suitable
Cucumber 313 30-600 180-225-135 NPK  Suitable
Water melon 225 15-300 11 ton Organic fertilizer Suitable

Sources 1 Bureau of Plant Industry, Bureau of Soils and Water Managemeny,
and International Fertilizer Industry Association (IFIA) )

Verification trials should be done in the actual lahar field, and should be given priority
with large scale research works based on the scieatific and commeercial basis and that the
associated pitot farming can be implemented. A larger scale of govefniment organization,
municipality and up, should be responsible for this scheme.

(3)  Mechanization of Farming Technology

Mechanization of farming technology should be considered. The future study should
focus on the strategic area of mechanization in local agricultural technology in relation to
the thickness of tahar/ash deposit since the deep mechanical tillage for optimum mixture
of high organic content top soil of the area, now under lahar/ash, is the key element to
rapid recovery of soil fertility.

If feasible, establishment of inexpensive farming machinery renting center for the local
farming families should be considered as an urgent project in order to increase a number
of items of productive and marketable agricultural commedities, while increase in the
fertility of the soil and diversification of agricultural technology to avoid mono-cultural
tendency rice farming in the study area are achieved. Thereby, in long term, livelihood of
the local farmers, especially their extra cash income, will be improved.

45  INTEGRATED AGRICULTURAL DEVELOPMENT PLAN IN THE LAHAR.
AFFECTED AREA | -

The calamity continues {o destroy farmlands, forest and watershed areas and has notably
caused damage to the river systems and overall environment of the lahar and mudflow
affected areas. This demands careful and more comprehensive land use replanning of the
affected areas at the local level. Land use capability and suitability have to be determined
to optimize the wiilization of the land resources in the affected area. The challenge of
preparing comprehensive land use plans becomes more serious, as information
requirements such as depth of ash, lahar and mudflow in affected areas, mineral
composition, soil condition and related technical information have to be sufficiently and
timely provided to gencrate realistic land use ptans for the arcas.
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To achicve the development goals and objectives, the following activities and strategies
are fully considers in designing the agricultural development plan and projects with
integrated activities by a joint undertaking of national and local government agencies, the
private sector including the NGOs and the farmers themselves.

(1) Availability of Water for Irrigation

Depending on the ocations, availability of irrigation water especially in the main course
of Sacobia-Bamban will have to be reorganized as diked river banks would limit the
farmers access to water for irrigation, Sapang Balen River Improvement Works would
diverl original course of water way in places and diking would limit the access to the
water in the river. Therefore major reorganization of the way the river is used will have
to be considered.

{2)  Land Ownership

At present, nothing on the land ownership has been discussed epenly and thoroughly as
no concrete decision has been made on the Project. On the other hand, the structural
measures already conducted on site are understood among the local residents that they are
of temporary and urgent nature. Thus, no portion of privately owned land has been
formally negotiated for purchase, nor paid for the construction of urgent structural
measures which has taken place in the Project arca. '

3) ~ Protection of Barangays

The most critical impact given by the structural measures of the Project is protection of
the badly devastated areas. Thus psychologically stabilizing the mind of people in the
Project area is achieved. This will make them come back to their original habitat and
resume aclivities such s to invest in their homes, farms and other properties. This
‘positive impact would last for as long as the control structures serve their purpose.

(4) Etllpioysllen_l Opportunities During the Construction Works

The constructing works of the river improvement structures, roads and agricuitural
facilities would require skilled and unskilled laborers. Recruitment of the local residents
from the areas where structures would be built would be relatively easy. This would
supplement the deficit of income for those who can not resume agricultural aclivities in
the Project area. _ '

(5)  Strengthening the Organization of the Local Communities

Upon completion of the agricultural developinent project, the adjoining communities
would be assigned for the task of maintaining and monitoring the agricultural
development aclivities in the Project area. They would thus be given a concrele
opportunily to work together with their neighbors for their common goal. This would
function to strengthen their cohesiveness among the communilies.

(6)  Livelihood Program

Since those of affected by lahar have voiced up of their concern on the agricultural
development, and those who have not been previously engaged agriculiure are willing to
enter into agricultural sector, agriculture development program would have to be the top
priority option for the livelihood program.

The livetihood program should be based on the extensive rural development studies based
on the present physical conditions of the Project arca. It is also important that it would be
incorporated with a number of studies associated with Mt. Pinatubo recovery program,
One of the altematives, and most realistic and attractive program, would be to incorporate
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it with the “Central Luzon Development Program” being conducted by the Department of
Trade and Indusliry in association with JICA assistance.

€ Soil Rehabilitation Map

For the strategic planning for livelihood program, soil rehabilitation map should be made
urgently. It is divided into three different categories of i) Lahar Affected Areas;
ii) Ashfall Areas; and iii) Evacuation/Reseitlement Arcas

Lahar and mudflow affected areas are further sub-divided into several areas depending on
the degree of damage i.e. depth of debris because the thickness of the volcanic malerials
would be the “key factor” for the vegetation rehabilitation and in tura this is the “key
factor” for livelihood program of the area affected by the Mt. Pinatubo eruption as it is
directly related to the hopes of the local residents, majority of them are farmers and even
the former shop keepers, and the industrial workers used, including those who worked for
CAB, are entering to the agricultural sector to help reorganize the local communilies.
Thus it is essential to make a map of “soilfvegetation rehabilitation” on which strategic
livelihood program would depend. :

Land rehabititation map should be made based on the soil survey of which thickness of
volcanic materials, physical classification, chemical characteristics and the overall soil
fertility and the suitability to food and commercial crop growing are the criteria. Based on
this map, strategic land use planning should be established. Thereby, the evacuces and
those affected by the aftenmath of the erption can be reorganized to return to the areas of
which their livelihood can be ensured. :

®) Irrigalioh System Development

The existing irrigation systems must be reorganized in order to increase cropping
intensity. It is particularly important as soil fertility in the Project area has been
drastically changed. [t is also necessary as potential changes of the waterway in
association with the struclural measures of the Project should occur. The future siudy

“ should focus on the irrigation system development on the each river basin area, including

those to the north of Sacobia-Bamban river and the ground water irrigation system.

The study should focus on the best possible combination of surface water irrigation
system and the ground water irrigation system, cost implications and their feasibility.
The changing nature of upper stream catchment area should be taken into consideration’

‘of water availability.

9  Pilot Farming

As a support project to the Key Commercial Crop Arca (KCCA) program of the DA,
pitot farms in cooperation with innovative farmers in the Project area will have lo be
organized and technically assisted by the DA to promote the adoption of ficld-tested
farming technologics conducted by the Bureau of Soils and Water Management (BSWM)

~ and other research institulions in volcanic ash and lahar affected areas. New crops with

high export potential (e.g. asparagus, young corn) will also be promoted with livestock,
fishpond and agro-reforestation development.” The following researches are proposed to
be conducted.

a) Monitoring and evaluation of crop responses and productivity

Recent studies should be continued and expanded in coverage to monitor and
evaluate responses and productivity of grains, fruit trecs, vegetables, forage
species in the Project area at varying depth of ashfall and lahar for a period of
at least five years. The study shall provide tested technologics to improve
management if the affected areas.
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b) Assessment and development of shallow ground water irrigation

The Sacobia-Bamban river basins were drastically changed by the eruption of
Mt. Pinatubo and subsequent lahar and mud flows. The study would provide
alternative source of irrigation for agricultural production in the affected areas,

¢) Research on soil improvement technologies

Because of the permancent changes in the soil characteristics of the Project
area; proposced crop cropping pattern, their biological growth potentials and
their marketability should be assessed to the potential crops. Particular
attention should be paid to the system of developing integrated organic
farming i.e. a combination of maintaining chicken pen, cattle rearing and
regular farming technique. Thereby, the organic input to the soil within the
unit of farming arca, however individual or collective, would be increased
without major spending on fertilizers, risking increasing amount of chemical
fentilizers.

For implementation of agricultural development projects, there are many government and
non-government organizations engaged in financiat and technical assistance should be
well coordinated under the integrated framework. Project implementors shall be trained
in public administration and funds management for they serve not only as conduits of
financing but also as facilitators in planning, programming, monitoring and evaluation of
the Projects.

A coordinating body shall be created to orchestrate and oversee all activitics.

Infrastructure development including providing access roads to strengthen linkages -

between production areas and the markets, irrigation water supply to ensure continued
crop production and other amenities for the community shall be eftected. Technical and
marketing assistance and technology disseininations to the farmers shall be provided
through extension workers,

Likewise, the academe will be tapped to conduct research activities on productivily, use
of indigenous materials, recycling of used materials, new and other uses of agriculture
and indusiry by-products and wastes as alternative livelihood projects for farmers.
Marketing assislance, on the other hand, shall be provided through facilitation of bulk
purchasing agreements, market-product matching, trade fairs, exhibits and display
centers. '

- An information network is necessary to keep the farmers informed on new technologies,
sources of local and indigenous raw materials, new products and other information
including profits of marketable conunodities, potential markets and industry trends,
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K.5 PROPOSED AGRICULTURAL DEVELOPMENT PLAN
5.1  GENERAL

At the national level, the objeclwcs of development efforts are to alleviate povernty,
promote social equity ‘and attain sustainable development which shall be pursued through
people empowerment. In order to achicve people's lives, the major strategies to be
pursucd within the medivm term are i) human development, which will address the
spiritual, pelitical, sociocultural and physical aspects of pcople's lives; and i)
international competitiveness which will be necessary for the attainment of people
empowerment in the economic sense.

The Project arca located the eastern portion of the region shalt remain as the food bowl
and the major raw material source of the region, Within the medium term, crop
intensification and diversification shall be the area's preoccupation as the mecans of

“compensating for the production losses in the Pinatubo affccted arcas. Its vast

agricultural and forest resource potentials shall be developed in a sustainable manner in

- pursuit of the food security objective while at the same time ensuring the area's
P ¥ obj g

environmental integrity.

The long term plan for Central Luzon envisions that eventually a full-blown agro-
industrial development shall be pursued through the networking of industrial areas,

- produclivily centers, and agri-business centers located over the region into synergistic

production units.

. (1) Regional Concerns on Mt, Pinatubo

" In connection with the regional devclopmcni in Ceniral Luzon, the most imgportant

concerns and the greatest challenges that the Central Luzon area are curréntly facing are
the devastation caused by the eruption of Mt. Pinatubo, which will cause continuing
damages to socio-economic conditions in Central Luzon for next five to ten years. In the
Central Luzon Médium Term Development Plan 1993-1998, specific development
objectives and strategics :argctcd for the recovery of Mt. Pmatubo disaster are stated as
follows. :

a) To mitigat@ further destruction brought about by the adverse effects of the
eruption parncula:ly Iahar flows and flash floods,

b) To normalize and accelerate economnic rccovery mcludmg the creation of an
attractive investment climate,

c) 'To provide adequate livelihood and employment alternatives cspecially for
displaced farmers and workers,

d) To promote growth and development in résetlement and new séttlement areas
- serving as alternatives to permanently damaged and high risk areas,

¢) To ensure the continuous flow of goods and services when calamity strikes
especially during relief operations,

f) ‘Fo strengthen institutional siructures, arrangements and mechanisms for
disaster preparcdness and responsiveness and raise public awareness on
natoral disaster and disaster mitigation and reduction,

g} To reduce the susceptibility of vertical and horizontal infrastructure to
damages due to lahar and other natural disasters, and



h) To prevent future degradation of environment and rehabilitate damaged
ecosystems,

{2) Central Luzon Regional Development Plan

The Master Plan Study for Central Luzon Development Program (CLDP) is covered the
whole Region It (Central Luzon) area of the six provinces of Pampanga, Tarlac,
Bulacan, Nueva Ecija, Bataan and Zambales. The target year is set at the year 2010. Fhe
three alternative development scenarios for Central Luzon are proposed in the Master
Plan as shown below:

a) Globalization scenario

To utilize to its maximum the industrial resources for export, the agricultural
sector will specialize in a few selected crops other than rice that can be
exported.

b} Localization scenario

To wtilize the indigenous resources effectively, the agricultural productivity
should be enhanced through crop diversification. [n addition to agro-
industries, handicraft and apparel industries would also be given priority.

¢) Glocalization scenario

To transform some traditional industries into internationally competitive oncs

through market specific development. The promising industries under this
" scenario include aviation industry, electronics, precision instruments, software
" and information industries. '

5.2 - URGENT RESTORATION PROGRAM

This may be considered as an urgent restoration program by the Local Goverament Unit
(LGU) with coordinate to the Provincial Irrigation office under NIA to restore and
improve the agricultural production in the Project area by rehabilitating all CIS which are
still rehabitable and where protective measures o stave-off further damages due to lahar
flow have already been in-place and/or can be easily installed. There are about 9 existing
irrigation systems/projects within Tarlac province which ate not directly affected by lahar
flow. This systems/projects were damaged mainly due to increase in siltatton bronght
about by ashfall and flush flood within their watersheds. Urgent restoration in this 9
sysg.n_:s is necessary in order to attain crop production prior to their pre-eruption
condition. -

Name of Municipality "~ No. of CIS/ICIP Arca (ha)

a. Bamban 1 C 400

b, Capas -2 702

¢.__ Concepcion 4] 40,330
Total 9 41,432

In Pampanga province, there are about 22 existing irrigation systems/projects which are
not direcily affected by lahar flow. This systems/projects were damaged mainly due to
increase in siltation brought about by ashfalt and flood within their watersheds. Urgent
restoration in this 22 systems is necessary in order to attain crop production prior to their
pre-eruption condition.



Name of Municipality No. of CIS/CIP Area (ha)

. 8. Angeles 1 120
b. Mabalacat 3 303
¢  Magalang 3 136
g Arayat 7 82
t.  Mexico 1 180
j-  San Femando 2 84
k. Sta, Anma 1 28
$. Candaba 3 754
0. SanLuis 1 206

Total 22 2,593

The Selection Criteria in identifying the priority CIS/CIP for Urgent Restoration Program
which are affected by Mt. Pinatubo eruption and under this Study are as follows:

a} Systems that were programmed andfor on-going for rehabilitation prior to
eruption but suspended/stopped due to the eruption,

b) Projects that were programmed andfor o'n-going but were stopped indefinitely
due to the eruption, and

¢} Systems/projects that had already availed of rehabilitation funds (RAAMPE,
' CARP-IC or MPC) but still need further rehabilitation/ restoration due to
continuos flow of lahar or sediments caused by ashfall.

List of Priority CIS/CIP for Urgent Restoration Works in Tarlac Province and Pampanga
Province is shown in Table K.13. The Layout plan and project sheet of each Existing
CIS/CIP for Urgent Restoration Works is shown in Figures K-D.1 to K-D.31 of a Data
Book. :

5.3 RESTORATION AND REHABILITATION PROJECT
A total of 6,240 ha of 9 existing irrigation systems/projects along Sacobia-Bamban and

Abacan rivers was directory affected by lahar and mudflow. This systems/projects were
damaged mainly due to increase in siltation brought by ashfall and flush flood within

‘watersheds. At present, the these area are already safe from further tahar attack with the

completion of both left bank/dike (with lining) and right bank/dike of the Bamban River
and because of the diversion of the Sacobia River to a new river channel, and both dikes

of the Abacan river.

Agricultural activities in arcas where damaged was minimal and/or spared from lahar

~ cover has also been resumed. Farmers harnessed available rainfall and plain run-off

including shallow well pumps for irrigation water supplement specially during scarce
rainfatl. _

The improved conditions in the Sacobia-Bamban river basin area and considering that the
Marimla/Sapang Cuayan rivers (upstream of Bamban River) which is proposed to be the
source of irrigation water under this scheme is free from lahar, the area is - presently
attractive for irrigation development. However, due to insufficient hydrological data, it is
recommended that further study be undertaken to ascertain water availability to meet
irrigation requircment for the prorosed development scheme. Location of proposed
CIS/CIP for restoration and rehabilitation project is shown in Figure K.6, K.7 and K.8.
The project description of proposed restoration and rehabilitation project for agricultural
facilities in lahar and mudflow affected arca are mentioned in Table K.14, and typical
section of proposed diversion dam is shown in Figures X.9, and summarized as follow.



Location Ircigation Watet Type MNo

Description {Municipality) Arca Source of Intake
Sacobia-Bamban River Basin Areg (ha)
Bamban C.1.5. Bamban 850  Bambanriver Qgree (1)
San Pedre C.1.5. Bamban 130 Bamban river - same -
Bangeu C.1S, Bamban 650  Bamban river - 83ME -
Magao C.1.8. Concepcion 690  Lucung river Checkgate (2)
San VYicente C1P. Concepeion 810  Bamban river QOgree (1)
San Bartolome C.1.5. Concepcion 830  Sapang Balen creck  Checkgate (2)
San Lsidro C1.S, Concepeion 650  Dalandanumcreck  Checkgate (1)
Batutu C.1.S. Concepcion 100  Parua Creek Checkgate (1)
Calius Gucco C.1LP.  Concepeion 370 Balengreek Checkgate (1)
Sub-total 5,080
Abacan Rivee Basin Area
San Joan CLP. Mexico 460  Abacanriver Ogree (1)
San Pauicio C.LP, Mexico 460  Abacanriver Ogree (1)
San Joaquin C.IP.  Santa Ana 240 Joaquin creek Checkgate (1)
Sub-total . 1,16G
Total _ 6,240

Source : These figures are estimated by GIS based on 1/10,000 (1994} of topographic maps.

Another alternative which is of medium-term irrigation development for the proposed
restoration and rehabilitation project is through extensive ground water irrigation of lahar
free arcas due to the following reasons:

a) the area is already safe from lahar flow due to the construction of
lahar/mudflow control infrastructure facilities,

b} the arca is extensively plantcd with crops even with deficient irrigation
facilities, and

¢) in order to alleviate the living condition of the farmers and bring Government
closer to the lahar affected families.

$4  SANTA RITA PILOT AGRICULTURAL DEVELOPMENT PROJECT

A Santa Rita pilat project located Concepcion in Tarlac province is being demonstrated
an mtcgrated agricultural development which is composed of restoration of agricultural
- facilities, land reclamation, reselttement works., construction of roads and others. Beside,
- a pilot demonstration farm to be establish in the Santa Rita CIP area is envisioned to
conduct experiments to delermine the best crops on lahar heavy covered areas 1.5 to 2.5
m deep. It is also aimed to encourage lahar affected farmers to plant suitable crops based
on the result of the crop experimental works.

The selection Criléria in identifying arcas for the pilot demonsteation fann are as follows:

a.  Systems or arcas which are of run-off-the-river type either pariially or wholly
‘ covered with lahar but have strong potential for agricultural development,

b, Areas that are already safe from lahar flow where protective infrastructure has
already been in-place, and

"~ ¢.  Areas were agricultural activities has resumed despite of deficient agricultural
infrastructures.

't!‘l};a Project description is given in Table K.14 and Figure K.7, and summarized as
- follow.
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- Location :  Santa Rita, Concepcion, Tarlac province
- Potential Irrigation Area
present condition : non-cultivated by | to 2 m depth of tahar
future condition : 200 ha of paddy field
120 ha of upland crops field
130 ha of agro-frustration field
~450 ha of total irrigated area
- Total Arca ;560 ha (30 ha of build-up area)
- Water Source : Bamban river, one Ogree type of intake

5.5 INTEGRATED LAND AND AGRICULTURE DEVELOPMENT PROJECT IN THE
HEAVY LAHAR AFFECTED AREA

After the following tong-term plans of the Master Plan on Flood and Mudflow Contrel in
Siacobia-Bamban and Abacan Rivérs Draining from Mt. Pinatubo, the proposed Project
area have been in-place and/or made available as follows:

a.  (he long-term plan of DPWH to re-channel Sacobia River back to its upstream
confluence at the Bamban River, and

b.  after substantial lahar deposils has been washed down from the slopes of Mt.
Pinatubo

The Bamban-Concepcion Sand Pocket area is the area being utilized by DPWH as lahar

catchment basin for the Sacobia River. The proposed projects considered for long-term
~ agricultural development has a potential crop production under irrigation condition of

about 2,090 ha of following three (3) CIPs located in Sacobia-Bamban river basin area.

The proposed diversion structure of the ogee-type shall be constructed on Sacobia and
Bamgan rivers. The Tabun and MASKUP CIPs has a potential irrigable area of about
1,540 ha and where lahar deposits is expecied to be very deep. A portion of the proposed
‘Marita CIP arca, which was not damaged and/or covered with lahar of about 210hais
being planted with rice through available rainfall and by shallow well pumps supplement.
The Project description is given in Table K.14 and typical layout is shown in
Figure K. 10, and summarized as follow. '

" {{Jnit ;: ha)
. " Location © Total - Polential Irrigation Arca
~ Description (Municipality) Arca - Paddy Upland Crops  Agro-Forest

Sacobia-Bamban River Basin Arga :

- Tabun C.LP, Mabalacat 220 0 100 120
MASKUP C.1.P. Mabalacat, Bamban 1,320 0 500 820
Marita C.LP,  Concepcion 550 - 210 170 170

' Totat 2,000 210 76 L110

Source : These figures are estimated by GIS based en 1/10,000 (1994) of wopographic maps.

* The proposed cropping pattern and farming technology including the type of crops to be
used in the proposed project will be based on the result and recommendation of the
proposed crop experimental works by the Santa Rita Pilot Project.



K6 IMPLEMENTATION SCHEDULE OF TI{E PROJECTS
6.1  GENERAL

The Master Plan will provide an overall plan of mudflow/flood control works for the
achievement of reconstruction and further development plan in the affected areas on the
basis of the studies of projection of sediment delivery volume to low lying areas, forecast
of potential mudflow/flood hazard areas, and formulation of structural measures to
minimize further disasters due to mudflow/flood in the region. After comptletion of the
nudflow/flood control works in the Master Plan, the strategy of the agricultural
development plan will be formulated under the assumption that the construction of
- agricultural facilities, soil rehabilitation and land reclamation woiks would be achieved
for the restoration of land resources which are now covered with lahar.

62  IMPLEMENTATION SCHEDULE OF THE PROJECT

" The Master Plan will provide an integrated agricultural development plan. It will take
time for implementation of the schemes. Many urgent restoration and rehabilitation
works for agricultural facilities have been conducted by the government and the people in
" the affected areas just afler the eruption and the efforts are being carried out continuously.

The Master Plan of agricultural development project should be organized into the
following phased categories which include i) short term plan to be carried out for the
period from 1995 to 1998 by the Local Government Unit (1LGU), ii} medium term plan
which is composed of future study and design and construction works for restoration and
rehabilitation project and iti) long term plan which is composed of future study, design
and construction works for the land and agricultural development project in the heavy
" lahar affected arcas. In the Master Plan, the formulation of an agricultural development
projects are inevilable to ensure the agricultural productivity before the eruption. The
following phased development is reccommended, and the proposed implementation
schedule is given in Table 135.

(1) SHORT TERM PLAN

Restoration and Rehabilitation Prdgram _
a. 5,135 ha irrigation service area of 9 CISs/CIPs in Tarlac province
b. 7,730 ha irrigation service area of 22 CISs/CIPs in Pampanga province

(2) MEDIUM TERM PLAN

- Restoration and Rehabilitalion Project :
a. 1,810 ha irrigation service area of 4 CISs/CIPs in Sacobia-Bamban river
basin area _ _
b. 960 ha irrigation service area of 3 CIPs in Abacan river basin area

- Santa Rita Pilot Agriculinral Development Project
450 ha irrigation area of Santa Rita CIP, Concepcion
560 ha of land rectamation area '

(3) ° LONG TERM PLAN

- Restoration and Rehabiliiation Project '
3,270 ha irrigation service area of 4 CISs/CiPs in Sacobia-Bamban river
" basin area '

-~ Land and Agricultural Development Project
2,090 ha irrigation area of 3 CIPs in Sacobia-Bamban river basin
2,650 ha of land reclamation area

&

AR
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Table K.2 Physical Propertics of Lahar in Sacobia-Bamban and Abacan River Basin Areas

Scil Teture Textual Bulk Available Hydrsulic
Lo aion Sand Silt Clay Grede Density Moisture Conductivity -
%) (%} (%) (gm/ec) {%} (omfsec)
SACOBIA-BAMBAN RIVER BASIN AREA
1. Bamben T 854 48 90 Toamy Sand 163 8.4 20x 102 Fast
2. Culatigan 80.4 10.6 9.0 " Sandy Loam 1.78 1.89 1.2 % 104 Medium
3. Culatigan 20.4 536 25.0 Silty Loam - -
4, Dolores, 824 26 8.0 Silty Loam 23.70 .
Maguhng
ABACANRIVER BASINAREA ™~~~ 77 TTTTTTmomTTommemmes ToTTETETEETETTT TovTToSTEoTmEmTommEoTEmmT
1. Sspalidutan 854 56 80 1.camy Sand 0938 11.58% 2.6 x 102 Very [ast
Angeles City
2. Sapehibotan 56.4 6.6 10 Loamy Sand 1158 -
Angeles City
3. Campaya ks, 814 4.6 80 Lowmy Sand 1.93 6.36 ©.71 10-4 Madioum
Angeles City
4, Sspalibotan, 954 06 4.0 Sand 1.40 612 6.5 x 10-2 Very fast
Angeles City
Table K.3 Chemical Properties of Lahar in Sacobia-Bamban and Abacan River Basin Arcas
- Exchangeable Bases (meg/ 3002}~ CEC por M;cronutnems {ppm) .
Locstion pHi oM C» Mg Na K 10gscil BSP: - P S04 7n T Ma
- (%) {meq) (%) Gem}  {ppmd  (ppm) - (g} (ppm) (ppm)
SACOBIA-BAMBAN RIVER BASIN AREA
1. Bamban -3 0.14 3105 003 0086 0GOS 443 2686 010 0 0.20 220 4.40 1.00
2. Culuigsn 64 . 01 00 026 004 009 325 13154 490 0 060 450 2860 080
3. Culatigan 62 146 260 1.10 cilL - 0N [ %M 6535 B8O 0 1.20 1540 9240 ?2.,00
4. Dolores, 57 0.02 1.7% 0.08 .14 0.06 365 5582 . 010 810 020 2.20 500 13.20
Magalang . .
5. San Vicente, 67 038 356 Q3% o 026 237 4717 X | 58 .27 1298 142.78 53.53
Conce peioa
iﬁié&iiﬂiﬁ%is’ﬁkﬁij'""""""'"""'"" TUTTttTTrTTTToTTTTTTTTommTEmsmTmomoTTomTmTITOI
1. Sapatibutan 64 052 10D 018 003 DO8  2¥ 537 13N 0 060 560 4180 400
Angeles City : ‘
2. Sapalibotan 62 a.le 085 047 0.0} 0.05 3.59 28.9% 6.00 101 020 540  17.60 320
Angeles City .
3. Campayk I8, 59 00y 0N 026 0.07 0.06 269 4052 0.50 P2l 0.20 280 630 2.00
Angeles City .
4. Sapalitatan, 65 0.14 0.65 06.1D 003 003 191 42.40 030 [ 0.40 2.88 5.60 1.40
Angeles City
5. SanJuan, 6.4 0.02 164 o5 . 0407 0.04 150 160.00 523 4] 0238 2.88 323 7.93
Magelang
&, Purck 4, 6.6 T 1.03 06.03 0.05 0.02 118 1060.00 1.55 [4] 0.52 245 35961 898
S BAls

Ranarks 1 OM; Organic Maner Coatent, CELC ; Cation Exchange Capacity, BSP; Base Saturation, Pj Prosphocus, 5045 Sulfaie
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Table K.9  Overall Status of Existing lrrigation Systemis in Pampanga Provinee (1/3)

D; Upgrading of service roads, B Instalfation of pusnps, H; Canal tining
* CiSXCIP alveady avaited of rehabilitation of arcas affected by MiPinatubo Bruption (RAAMPE)

K-37

Scrvice | Urigated Ares Extent of Damage Rg:ircd
. Kame Location Arca Wet Dy by My Pinatubo Eruption Remarks Works
UL} (ha) (ha)
1. QuudCis* Angeles City 12 2 11 Partislly danaged by bahar Rehabilitable A.B.C
2. Pulong Cacuted CIS Angeles City 50 0 €& Notcovered by PIO monitoring -
3. LicoCIS Angekes City 70 0 0 Nt covered by PIO monitoring -
4. Natividad CIS Angeles City 1683 126 80  Notcovered by PO monitoring -
5. T CIS Angeles City ¢ 0 Notcovered by PIO monitoring -
6. Mitalacai CiS Mabalacer 143 ¢ 0  Notcovered by PIQ monitoring -
7. MawsueCIS* Mahalacat 80 20 25 Patially damaged by Lahar Rehnbifitable A.B.R
8.  Sapang Biabas CIS * Mabalacal [ 314] 50 20 Pastially damaged by lahar Rehubititable B.C.F.
9. St Maris CIS Mabalacat 113 35 75 Paciidfly damaged by lahar Rehabilitable A B.F
10, Quitanguil CIS Mabalacat 14 © 30 Notcovered by FIO monitoring -
11, Cermacksti Ci$ Mabalacat 219 ¢ 0 Notoovered by PIO monitoring -
12, Msbiga Cis Mshelacat 79 o ©  Not covered by PIO monitoring -
13. Tebun CiS Mahalacat 450 0 0 Not covered by PIO monitoring -
145, DsuCiS Mahalscal 206 63 65 Notcovered by PIO monitoring -
15. Maxup CIS . Mabalacat 450 0 0 Heavily damaged by Lahar Not Rehabititable
16. Sspang Balen CI$ Mahalacat 140 [ 0 Meavily damaged by Lahar Not Rehabititable
17, Upper Camachii CIS  Mabalacat 30 0 ¢ Notcovired by PIO moaitoring .
18, SanAgustnCiS* Magatang &5 65 50 Partially damaged by lahar Rehabilitablc AB.CFE
19, Camine €IS * Magateng 58 11 48 Putislly dumeged by lahar Rehabilitable AB.C
20. Banquiti CI$ Magalang 13 13 0 Partidlly damaged by bahar Rehabilitable A.B.CE
21, Six Cruz CIS Magaltang 335 50 50 Not covered by PIO monitoring -
22, San Vicente CiS Magelang 275 278 0 Not covered by PIO monitering -
23. BalenSanRoque CiS Magalang 450 0 0 Notcovered by PIO monitoring -
24, 1aPu Ci§ Msgrlang 250 153 92 Nek covered by PIO monitoring -
25. SanPodeo CIS Magalang 9 &3 43 Nokcovered by PIO moniioring -
26. Magalang CIS Megalang 30 [ 0 Notcovered by PIO monitoring
22, CamansiCIS Magalang 120 0 0 Proposed Froj. Funded by CARP  Under Proccssmg
28, Punto CIS Magatang 300 O 0 Proposed Proj. Funded by CARP  Under Processing
29. Tuglugan CiS Florida Blance 21} V] 0 Heavily damaged by {.ahar Not Rehabilitable
30, Sapang Matua CIS Lubao 800 ¢ 0 Notcovered by PIO monltoring -
3. Dampol CIS Su. Rita 17 28 ¢ Notcovered by PIO moniloring -
32 Macapagal CIS Sua. Riia 63 9 9 KNotcovered by PIO monitoring -
33, Laxamana CIS Sta. Rits -50 0 © 9 Notcovered by PIO monitoring -
34. BitasLibutad CiS ¢ Arnyat 265 108 10 Patially damaged by Lahar Rehabilitable A.B.F.
35. Gatiawin CIS ¢ Argyat 62 63 0 Patislly damaged by Lahar Rehabititable ~  A.B.P.
38, lmmang Baca CiS * Arayat 132 85 0 Partially damaged by Lahar Rchabititable A.B.F
37, SanRogque Bitas CIS * ~ Arayat 26 o) 3 Patially dGamaged by Lohar Rehabilitable A B,
18, LaPazrTuro Ci$ Arayet 800 (1} ¢ Notcovered by PIO raonitoring - '
319, LaomitCIS* Arayat 138 0 138 0 Partially damaged by Lahar Rehabititable A B.
40, Panlinlang CiS * Arayat 29 29 10 Patially dameaged by Lahar Rehabititsbla " A.B.F
41, Cobeza Cl$ Arayst 20 40 0 Proposed Proj. Funded by CARP  Under Processing
42, San Jusn Bafo CIS Arayat 363 159 199 Not covered by PiO monitoring .
43, Bucnavista CiS * Arayal 30 30 0 Partially damaged by Lahar Rehabilitatie A.B.F,
44, SsnNicolas PIS Arayal 130 0 0 Not covered by PIO monitoring -
45, S Cruz Candating | PiS Areyal 202 LEF] 202 Proposed Proj. Funded by CARP  Under Processing
46, Sto. Cristo PiS Arayn 140 20 30 Notcovered by PIO mosdloring -
47, Candating CIS 1l Arayss 480 0 0 Notcovered by PIO menitering
48. NebauPIS Arayat 270 0 0 Proposed Proj. Funded by CARP  Under Ptoocsqng
49. Dalayep SRIP Arzyut 350 0 0 Notcovered by PIO manitoring. -
50.. Bacolx CIS Bacolx 112 0 20" 1jeavily dameged with Lahar Not Rehabilitable
Sub Total 9984 2,128 1,063
Remakks: A Repair and desilting of dam and reservoir, B Desilting of irrigation canals, €1 Installation of slidcgares,



Table K.9  Overall $tatus of Existing Inigation Systems in Pampanga Province {2/3)
Name of Sorvice brigated Area Faient of Damage Reguired
Irigation Sistem Location Arca Wet Dy by M. Pinatuba Fruption Remarks Works
(ha) (ha} thay
51. Lower Sta. Barbara CIS Bacolor 162 0 0 Icevily damaged with Lahar Noa Rehabiliteble
52, Macabali CiS Bacolor &0 1t 0 Heavily damaged with Lahar Not Rehabilitable
53, Cabelican CIS Bacolor 55 0 0  Hesvily damaged with Lahar Not Rehabilitsble
54. Cabalantian CIS Baxolor 150 100 20 Heavily damaged with Lahar Not Rehabilitable
55, Panlog CIS Bacolor 38 0 O Heavily damaped with Lahar Not Rehabititeble
56. Dolores CIS Bacolor 280 [+] 0 Heavily damaged with Lahas Not Rehabilitable
$7. Pandacaqui CIS Mexico 180 7 32 Patially demaged by Lahar Rehabiliatle A.B.C.D.F.
$8. San Antonio CI$ Mexico 68 G 0 Notcovered by PIO monitoring -
59, Beuis PN CIS Mexico 103 0 0 Notcovered by PIO monitexing -
60. SanJose MalinoCIS  Mexico n 15 75 - Notcovered by P10 monitoring -
61. SanLeenzoCIS Medico 0 [ 0 Notcovered by PIO moniiering -
62. Nucva Victoela CI§ Mesico 100 0 70 - Mot covered by PIC moniteting -
63. AnsoClIS Mexico 162 112 0 Not covered by PIO monitoring -
64. Divisaria CiS Mexico 30 72 72 Heavily damsged by Lahar Not Rehabilitable
65. Bungen Guinto Ci$ Mexico 20 o 0 Heavily damaged by Lahar Not Rehabilitable
€6, Buenavista CIS Merico 30 22 G Heavily demaged by Lehar Not Rechabilitable
67. AbacanCIS Mexico 50 0 0 Heavily damaged by Lahar Not Rehabilitable
68. Mexico CIS Mexico 157 0 0 Heavily damaged by Lahar Not Rehabilitable
69, San Antonio CIS Mexico 120 o O Heavily damaged by Lahar Not Rehabilitable
70. SanRafaciCIP Mexico 120 0 ¢ Notcovered by PiO monitoring -
71. SanMiguet CIP Mexico 100 0 ¢ Not coverad by PIO monitoring -
72. Sabanilla CiP Mexico 325 ) 0 Notcovered by PIO monitoring .
73. Sto. Rosario CIP Mexico 300 75 G0 Notcovered by PIO monitoring -
74 CalvinICis ¢ San Fanando 60 60 $1  Partially demaped by Lahar Rehabilitable A B.
75. Telabastagan CiS * San Fanando 24 24 7 Patially damaged by Lahar Rehabilitable A.B.
76 CalulutIICis® San Fernando 36 2 2L - Patially damaged by Lahar No Availsble Deta
71. Sealosc CIP San Fernando S0 70 60  Notcovered by PIO monitoring -
78. SanPedio Cutud PIP San Formando 100 9 0 Not covered by PIG monitoring -
79. Santisgo €IS $1a. Ana 173 0 0 leavily damaged by Lahar - Not Rehabiliable
‘ 80. SanRoqueCis * St Ana 99 76 10 Partially damaged by Lahar DAR-JICA 1952
g: ‘81, San Agustin CIS S1a. Ana 28 26 0 Perlially damaged by Lahar Rehabititable A.B.C.F,
82, Sanlsidio CIS S1a. Ana 160 160 100 Notcovered by PIO monitocing - i
83. SanPablo Cenusl CIP  Sta. Ana 1] o 0  Patially damaged by Lahar © DAR.JICA 1992
84. Barangea IS Candaba 205 1] 0  Proposed Proj. Funded by CARP. Under Processing
85. Mandasig PiS Candsba 265 so 180 - . Projoct Funded by CARP . Conpleted
86. Lanang Pasig PIS Candaba “112 148 218 Patially damaged by Lahar Rehabilitable 3]
- 87, Mapanigue PIS Candaba 1,200 1200 400  Nok covered by PIO moaitoring -
88. Pansinao PIS Candaba 163 120 120 Partially darnaged by Lehar Kehabilitable B
89. Salapungan CiS Candaba 588 70 0 Not covered by PIO monitoring -
90, Sto. Rosario PIS Candaba 280 220 S0 Paially damaged by {.shar Rehabititable 2
91. Villongco PIS Candaba 80 20 80 Not covered by PIO nwnitoring -
92. Lower Maasim Dam Cendaba 2,500 0 © 0 Notcovesed by PIO monitoning - ]
93." Gulap PIS Cindaba m 40 320 Paniially damaged by Lahar Rehabiliuable 134
94, VigenCIP Candaba 1078 . 0 0 Proposed Proj. Furded by CARP Under Processing
95, CasteliCIS Macabebe 285 0 0 Not covered by PiO monitoring -
96." Telacsan CIS Macabebe 180 o 0 Notcovered by PIO monitoring -
97. SanJose CIS Macabebe 289 ¢ 0 Notcovered by PIO monitoring -
9%. Sts. Maria CIS Macatebe 27 o 0 Notcovered by PIO monitoring -
$9. Batasen CiS Macabebe M2 0 0 Notcovered by PIO monitoriag .
* 100. San Gsbricl CiS Macabebe 194 150 - 150 Not covered by PIO menitorin & : -
Sub-Tolal 2,101 2928 - 2015
Romarks :

A Repair and desilting of dam snd reseovorr, B Dmh ing of irigation cmars, € ; Installation of s!zdv:galcs
D ; Upgrading of service roads, B Instaliation of purnps, F;Canal lining .
* CIS/CI already avaitod of rehebilitation of areas affecied by MLPinatubo Fruption (RAAMPE)



Table K.9 Cverall Status of Existing Irigation Systems in Pampanga Pravince {3/3)

Name of Service __ Mmrigated Area Extent of Damage Required
Irrigation Systerm Laocation Area Wet Dry by ML Pinatubo Fruplion Remarks Works
{(ha) (ha} (ha)
101, SanJuan CiS Macabebe 208 0 0 Notcovered by PIO monitoring -
102, San Rafa1 CiS Macabebe 238 0 0 Notcovered by PIO monitoring -
103. SanRoque CI8 Macebebe 134 0 ¢ Not covered by PHO monitoring .
104, Sapa Libutad CIS Macabebe 206 0 O Notcovered by P monitoring -
103. Saplsd David CIS Macabebe LE 0 O Not covered by PO monitoring -
106 Malauli CiS Masantot FiL) Q ¢ Nocovered by PIO monitoring -
107, Nigui CIS Masariol 24 ¢ ¢ Notcovered by PIO monitoring .
108. Sagrada CIS Macariol 241 ¢ 0 Notcovered by PO monitering -
109. San Scbastian Pi§ San Luis 20 206 120 Partisly damaged by Lshar Rehabititable 34
110. Kerubosan PIS San Luis 180 20 180 Not covered by PIO moaitering -
Yik Marique PIS San Luis 160 350 160 Not covered by PIO menitoring -
112 Pisa {Su. Cruz} PIS San Luis 314 70 34 Notcovered by PIO monitosing -
113. San Agustin PIS San Lyis 180 o © 0 Notcovered by PIO monitosing -
114, Bagong Silang PIS San Simon 169 50 160 Not covered by PIO monitoring -
115, San Migucl PIS San Sirnon 200 200 140 Proposed Proj. Funded by CARP Under Processing
116, S1a Cryz Pambilog PIS  San Simen 315 100 315 Notcovesed by PIO monitoring -
i17, $u. Crnz PIS Sen Simon 126 126 126 Proposed Proj. Funded by CARP  Under Processing
118, S1ua. Moaica PIS San Simoa 220 200 100 Noteovered by PIO monitoring B
119. Sta. Rita Pis San Simon 3¢ 100 130 Notcovered by PIO monitoring -
120, Tagumpay FIS San Simon 250 0 . 0 Notcovered by PIO monitoring -
12). SanPadlo CIP San Simon 350 0 "0 Notcovered by PHO monitering -
122 San Simon PIS San Simon 250 0 0 Notcovered by PiO monitering -
123, Sta. Cruz PIS San Simon 126 0 0 Nolcovered by PIO monitoring -
Sub-Total . 5011 1,182 1,745
Tots) Scrvice Area 27,103 . 6238 458)

. Remarks: A Repairand desiting of dam and reservoir, B | Desilting of irtigation canals, C; Installaticn of slidegates,
D ; Upgrading of service roads, B; Installation of pumps, F; Canal lining
# CIS/CIP already availed of rehabilitation of areas affecied by Mt Pinetubo Fruption (RAAMPE)
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Table K. 11 Land Classification of Ashfall and Lahar/Mud Flow Affecled Area

Province / Class 1 Class Il Class 1Tl Class IV Totai
Municipality Description {below 15em) (15-30cm)  (15- %0 cm)  (above 90 cm) Area
ABACAN RIVER BASIN AREA
PAMPANGA PROVINCE
1. Angeles City No of affected Barangay {nos.) 21 2 0 0 29
Total Arca (ha) 6,510 " 1,140 0 ] 7650
Affected Area (ha) 7,060 590 0 0 " 1650
3 Arayet No of affected Barangay {(nos.) 21 2 0 0 29
Fotal Area (ha) 11,240 1.810 0 0 13,050
Affected Arca (ha) 12,880 170 0 0 13,050
3. Santa Ama No of affected Basangay (nos.) 9 s 0 0 14
Total Area (ha) - 1800 3,840 0 0 11,640
Alfected Arca (ha) 10,960 680 0 0 11640
4. Mexico No of affected Barangay (nos.) 28 g 7 0 3
Total Area (ha) 9,760 5,540 6,830 0 22130
Affected Arca {ha) ' 20910 700 520 0 22,130
TTTTTTSBIRA T Noof affected Barangay (mos) € a S 2 T [ s
. Total Area {ha) 35310 12,330 6330 0 54470
________________ AffectedArea (o) ___ 5180 2140 520 0 __ 354470
SACOBIA-BAMBAN RIVER BASIN AREA . i
1. Bamban " Noofaffeited Barangay {nos) C 2 6 7 0 )
Total Area thay - U2 B AU 810 240 1,980
Affccted Area (ha) 2,840 260 640 240 © 3980
2. Capas - No of affected Barangay (nos.) 7 2 0 0 9
Total Area tha) 2,000 5620 0 : G . 763
Affecied Asca tha) 7,430 190 0 4] 7620
-3. Comepcion . . No of affectcd Barangay {nos.) b 12 2 4 23
' Total Area " (ha) 960 8,600 1,540 1,810 12,910
Allected Area (ha) 8010 Ay 650 - LI00 12,910
PAMPANGA FPROYINCE
1. Matalacat No of affected Barangay {nos.) 12 9 2 2 25
Totat Arca (ha) 4,870 14,750 1,150 - 1,800 22,570
Affected Area (ha) 19,500 1,160 570 1340 22,570
2. Magalang © Noof affected Bau;angay {n0s.) 18 - 8 0 0 26
' . Total Area -~ (ha) 10,270 13,680 0 S0 23,950
Affecied Arca (ha) . 23,030 920 0 0 23,950
—————— Subtotl  Noofaffected Barangay (nos) 44 37 T TT6€ T T T eR”
: Total Arca ha) 18,330 45,350 3,500 3,850 71,030
________________ AlfectedArea Q3 60810 50%0 W80 328 | 71030
Total No of affected Barangay {nos) 135 54 18 6 213
Total Arca (ha) 53,640 57,630 10,330 3,85 125,500
Aflecled Area (ha) 112620 7190 2410 3,280 125,500
Remask : These figures are estimated by GIS based on 116,000 topographic map. : 112
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Table K.12 Present and Future Land Use in the Proposed Project Asca
- Propossd Taddy Upand  ApoFore.  BuidUp  Noalultvexd  Tobs) Covered
CISCP Lard Use Fleld Pl Field Amra Land Arxa Municipabityf Baraegay
(e} (he) (bs) (b} () (ts)
SACORIA-BAMBAN RIVER BASIN AREA
1. Bamben CJS. Prescnt Land Use %0 250 1] 50 00 1650 Barmhan Banaba, LaFaz,
Puture Land Use 00 %0 ° 0 150 1.050 Preakos], SenRafiel
Increment X 2 2 Q -5 '}
1. S4n Petro CLS. Present Land Use k] 60 0 13 75 §80  Bamban San Pedro
Putwe Land Use 80 50 4] 15 35 150
Insresmens A 49 R Q A ¢
3. Bango CLS. Prescat Land Use N 250 v} N 180 0 BAMBAN Bangeu, Pacelan!
Puture band Use 433 2% 0 20 150 820 Ceooepcion Dungan, Sen Francisco
Iocrernenid 60 By 2 Q 3 g
L T CLP, Preacat Lasd Uso ] 0 0 0 W00 30 MABALACAT Tubua
Futue Land Use ¢ 100 1% 50 3] 300
Ioarement < m 10 % 220 Q
5. MASKUP CLP. Present Land Use /] 13 1] o 1,650 1,650 Mabalaony Tsbur, Dolores
Foture Land Use o 300 3. H o) 20 1630 Cacutod, Sspangbakn
lazeneat Q Ly 20 ©“@ 1369 Q  Bamtan Milonza
Conoepcion Telabanca
& S RinCIP. Preseat Land Use 0 < ] 25 535 p 1]
Future Land Use 200 120 A3 k) L H 560  Cosorpcion  Minane, Su. Rits
Incresent 20 1% i i 453 9 Sap Martin
7. Masu Cip, Present Land Use 1] 0 1] 10 A0 6%  Coneepcion SanMatin, Lilibangsa
Future Land Use 20 170 170 20 100 5% .
locrement LYy 2 1% 18 34 2
B Magso CLS. Prescnt Land Use 50 180 Q 50 400 £33 Conorpeion  Tatimudug Masdimols
Puture Land Use 450 120 120 50 - 143 48 Magao
Ingresnent x0 E 1% 2 260 ]
7 9. Sen Vioen'a CIP. Present Lend Use 620 150 ° 40 190 1000  Conoepeion  Sea Yicenie, Baluto
g Butre Lind Use 10 100 0 o 150 1000
- Inzement 2 = Q ¢ 4 4
10. Sa3 Bartotoma CLS,  Present Land Use $30 0 0 » 150 1050 Cooccpeion  Sea Nicolas Balas,
Puture Land Uss 560 170 [} ] £50 1,050 Nuvating, San Baaalome
lagemenl x B Q 2 Q ¢
11, Ssalsidro LS. Present Land Use 510 100 a 40 160 - B0 Concepcion  Sanlsidro
Puture Land Use 56 0 "4 40 13 e -
nerement F -19 2 0 L ¢
1 Bduﬁ CILS. Present Land Use ("] 10 L} p-+] 60 150 Concepeionm - Buluts
Future Land Use 90 0 o % 30 150 ’
Ipcreanent ] '] 4 ] 20 Q
13, Calvie Ouos CIP.  BresentLand Use W0 150 0 10 10 $50  Concepcica  Calivs Guoco
Borere Land Use 240 - 130 1] ki) 150 550
Roszement @ -\ ] Q -0 Q
""" S T -bfoiet ks aniubiainiuiat £ 1~ M 7' Sl S S | R X I TTTTTTToTTmmRmmOTETTTT
Rutuze Land Use 413 2,130 1,350 45 1,555 90
................. e DR 1. IO - WU .. RO - SRR~ 1 - S, PR r
ABACAN RIVER BASINAREA
1. $anJuea CLP. Present Land Use o0 L) [+] L) 50 8% Merko . San Fuen, Concepoion
Futue Land Use 360 100 0 50 10 £20 Sin. Croz, Sto Rosario
Insremenl 100 -} 1] 0 130 Q- He'rs, Sun Anlonio
2. San Pauice CLP. Preseat Land Use 130 90 L] 40 39 503  Mexioo San Patricio, $to Rsario
Futwe Land Use 50 © U0 L] 40 100 . 09 San Padblo, $anLoenze
Losgement .1} o Q ¢ =249 '}
3. S Jougea CLP, Preseat Land Usa 0 10 L] 13 260 350  Saniz Ana San Nicolas, Doloces
Future Land Use §50 o 0 10 1100 350
lowemert 8 03 0 2 10 - Q
Tt tyania T Thesmimale T TTEYTTTTTT £ S B B 37 T r A 7
Future Land Use 60 400 0 1o 300 150
laasment n A 9 2 530 ]

T Remaths ¢+ These Figures are exmuied based ca 110,000 topographic smap.
Agro-fose voration el ae inctuded fruitsf fodder troes Fe}d, fish pomds, livestock yand.
Non - Cultivsted bnd [s included grast, #wump and lebar covered area.
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Table K.14  Project Description of the Proposed CIS/CIP

Proposed Potential Irmigation Area Water No of Typeof Length of
CIiS/CIP Paddy Upland Agro-forest. Total Source Intake  Diversion Dam Main Canal
(ha) (ha) (ha) (ha) {km)
BAMBAN RIVER BASIN AREA
1. Bamban C.LS. 600 250 0 850 Bamban river i Opgrea type 125
2. San Peio CLS. 80 50 0 130 Banban river same a5 Bamban C1.8. 35
3. Bangeu C.1S, 430 220 0 650 Bambanriver same as Bamban C18. 96
4. Tabun C.LP. o 100 120 220 Marimtariver 1 Opgree type 42
. 6748
5. MASKUPCIP. 0 500 820 1,320 Sacobia/Bamban 2 Intake 9.4
rivers 265 #
6. Sat. Ria C.LP. 00 - 120 130 450 Bambanriver i Ogiee type 5.5
7. Marita C.LP. 210 170 170 550 Bamban river same as Marita C LS, 107
% ' 8. Magao C.1.8. 450 - 120 120 £90 Lucungriver 2 Check-Gale 6.2
9. San Vicente C.I.P. 710 - 100 0 810 Bamban river. i Ogree type 125
10. San Bartoloms CI.P. 560 26 . 0 830 SapanBelencieck 2 Check-Gate 103
11, SanIsideo C1S. 560 90 0 © 650 Dalandanumercek 1 Check-Gate 9.0
12. Balou CLS. . 9% 10 6 - 100 Parvacreek 1 Check-Gate - 14
" "13. Caluis Gueco C.LP. 240 130 0 370 Balencreck 1 Check-Gate . 4.5
SO 7 L R R T O
ABACAN RIVER BASIN AREA : _
1. San Juan C.I.P. | 380 100 -0 460  Abacan river 1~ Ogrectype 94
2 SmPavicioCIP. -~ 250 210 0 460 Abacaniver i Opreotype 86
3, San Joaquin CLP. 150 %0 0 240 Joaguincreck | Check-Gate ' 34
B o etk 7 R L X L

Remarks 1 These figures are estimated based on 1/10,000 topographic map.
Agro-forestoration field are included fruits/ fodder trees field, fish ponds, livestock yard.
(#) ; Secondary canal ) :



Proposed Implementation Schedule for Agricultural Development Project (1/2)
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LGU ; Local Government Unit, NIA ; National frrigation Admicistration, DA ; Depariment of Agricultute

DPWil ; Department of Public Woiks and Highways, DAR ; Depariment of Agrarizn Reform
(*); CISXCIP already svailed of Rehabilitation of Areas Affected by Pinswbo Eroption (RAAMPII) Punds,

CIS ; Communal lingation System, CIP ; Conmunal lerigation Projet, PIS ; Pump lrrigation Systemn

Remarks :
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L.l LAHAR CHARACTERISTICS
1.1 TERMINOLOGY

“L_ahar” is an Indonesian term, defined as ... a rapidly flowing mixture of volcanic rock
debris and water from a volcano” (Ref.1.1). Lahars from Mt. Pinatubo which were
triggered by heavy monsoon or typhoon rainfalls on erodible erupted materials has been
flowing into densely populated areas of central Luzon since the major eruption of Junc
1991, although the toll of lives were smatl bul enormous property losses and social
disruption were caused. For the past four years (1991-1994), the most devastating lahacs
were generated during prolonged southwesterly monsoonal rains that were induced by the
passage of tropical typhoons in the vicinity of Luzon. Indeed, the term of “lahar” has now
received so much attention that it has become a metaphor for practically any disaster in the
Philippines.

1.2 LAHAR FLOW CHARACTIRISTICS

Lahar is typically with 40 to 90 % sediment by weight (20 to 60 % by volumic), and thus,
having consistency ranging from muddy water to a dense slurry (Ref.L.2}). ~ Direct
sampling of lahars during rainy season was carricd out by the PHIVOLCS in 1991. As
given in Table L.1, a sample of muddy streamflow from the Sacobia River collected
between lahars has finer sediment and is much less concentrated, while dip samples which
were collected directly from the surface of very turbulent lahar in the Sacobia and Abacan
River show that the lahars generally became more delute with distance from sediment
source areas, and had reached the alluvial fans (Ref.L.3}.

Lahar may refer lo one or more discrect processes, such as debris flow and hyper-
concentrated stream flow (Ref.L.4). Debris [low are non-Newlonian fluids having water
contents generally less than 25% by weight, and moving as fairly coherent niasses in
generally laminar fashion. Debris flows cesemble smoothly flowing slurrics of freshly

‘mixed concrete because of high density, and tend to erode riverbed and may lift large

boulder. Hyper-concentrated sircam flows have sediment concentrations between 40-80 %
by weight, and generally move in fluid fashion. Hyper-concentrated stream flow are often
turbulent, and l_cnd to erode laterally. ' o :

A single lahar event may change in character from debris flow to hyper-concentrated siream
flow to normal stream flow, and vice versa. According to the observation by the

" PHIVOLCS, fahars typically move at about 8 m/sec (30 km/hour) on an average, and are

generally very erosive. Upon reaching relatively flat areas, however, they generally slow.
down (o about 2-3 m/sec (7-11 km/hour), lose much of their energy, and deposit their
sediment load. _ _

1.3 PHYSICAL PHENOMENON

The lahars from Mount Pinatubo are poorly-sorted, rich in sand and contains little coarse
and clay-sized particles (Ref.L.5). Sediments components consist mainly of juvenile
pumice fragments with minor lithic fragments (mostly andesite, dacite and gabbro)
incorporated with the old pumice fragments developed from lateral and vertical channel-
scouring. : ' ‘

In 1991, lahar deposition occurred primarily on low-gradient alluvial fans 25 to 45 km
downsircam from the caldera at the base of Mt. Pinatubo, where lahars typically
transformed Trom debris flow to hyper-concentrated flow. Deposit thickness ranged (rom
0.5 10 5 m, but mean thickness were estimated lo range from 1.5t0 2 m.

The lahar ftow déposits found at Mt. Pinatubo are lobate in nature with each lobe having a
convex-upward cross-sectional profile and a narrow U-shaped channct incision at the



center of cach tobe. Common along the inner flanks of these channel incisions are slump
features. The tobes vary in width from lcss than a meter to about 200-400 m and about 5-
8 m thick. Somc of the smaller lobes are steep, narrow and exhibit levee-like features
along their margins where the most of the coarser particles arc deposited.

The susface topography near the sources area is gencrally irrcgular and gently undutating
since this is where most of the lahar flow deposits predominate. At the distal portion of the
lahar deposition, suface topography is generally smooth and flat since this is where debris
flows had been progressively diluted to normal streams and hyper-concentrated flows.

The susface of the hot lahar flow deposits are covered with thin, indurated crusts littered
with pebble-to cobble-sized pumice fragments, armored and non-armored edsth balls
incorporated from the crosion of older deposits and charred or uncharred plant debris.
Successive fillings and downcutting of the active channel formed most of the tahar terraces
- (Ref.L.0).

On the other hand, the hyper-concentrated flow deposits lack flow steuctures except for
crude stratification marks with lenses of coarse-grained, cast-supported pumice. The
deposits resulting from lake breakouts are well sorted, well-stratified and cross-bedded.
Along channels where the flows overtopped the banks, well-sorted, cast-supported sieve
deposils of pumice fragments arc very common. - In stagnant areas, such as abandoned
channels and intcrlobe margins, fine-grained deposits abound. These are thickest within
boundaries of aggradating lahar channcls and lahar-dammed lakes.

1.4  CHEMICAL STATUS OF LAHAR DEPOSIT

Table 1..2 shows the reaction of the lahar in the six sampling sites in the Abacan niver basin
- ranges from medium acid to slightly acid (pH 5.9-6.6). Organic matter content (OM) of
{ahar all sites is very low (<1.0%). Cation exchange capacity (CEC) is very low (<4
- meq/100 g soil). Basc saturation of the four sites is moderate (20-60%) and the two siles,
adequate (>60%). Phosphorous content of the lahar in Sapang Libutad, Angeles City is
adequate (>10 ppm P), moderate (6.0 ppm) for the other site in Sapang Libutad and
marginal (<6.0 ppm) for the other four sites. Available potassivm is very low ( <0.15
meq/100 g soil). Only lahar samples from Angeles City have extractable sulfate for these
could be recent deposition.  The available micronutrient (Zinc, Copper, Iron and
- Manganese) are very low to low. - :

In Sacobia-Bamban river basin, the reaction (pH) of the lahar in the five sampling sites -

ranges from medium acid to slightly acid (pH 5.7-6.7). Organic matler content is very
low, except for the scdiment from Culatingan, Concepeion which is moderate (1.46%).
Cation exchange capacity is very low, except for the Iahar in San Vicente, Concepcion
which is moderate (9.37 meq/100 g soil). Base saturation is moderate, except for the
sediment in Culatingan which is adequate (65.35%). Phosphorous is low, except for the
scdiments in Culatlingan and San Vicente which are moderate (8.8 ppm and 9.71 ppm,
respectively). Available Potassivm is low, except for the sediments in Culatingan and San
- Vicente which are adequate (0.34 and 0.26 m/100 g soil, respectively). :

Only soils from San Vicente and Dolores, Magalang have extractable sulfate (58 and 830
ppm SO, respectively). The lahar in Dolores is a recent deposit. Micronutrient levels

(Zinc, Copper, Iron and Manganese) in most of the sites are low to very low. The lahar

deposit in Culatingan and San Vicente have adequale amount of copper and iron.

Lahar in Sacobia-Bamban and Abacan watersheds are low in natural fertitity, except for the
sediments in Culatingan and San Vicente, Concepcion, Taddac which are moderate.

'Thin layers of ashfalls of less than 10 cm thick when incorporated into the soil by plowing
~ has a favorable influence on the rejuvenation of underlying older soils by supplying them
with a source of plant nuirients. Ashfalls of Mit. Pinatubo contain large amount of

&




feldspars. These are easily weatherable minerals and contribute to the formation of
sccondary mincrals and a source of supply for Ca, Na and K (Ref.L.7).

1.5  PHYSICAL CHARACTERISTICS OF LAHAR DEPOSIT

Samples of tahar deposit from Sacobia-Bamban and Abacan rivers watersheds as given in
Tabte L.3 consist largely of sand (80.4 -95.4 percent), silt (0.6 - 10.6 percent) and small
amount of clay (4.0 - 9.0 perceat). At the downstream of the Sacobia-Bamban river
{Culatingan, Concepeion, Tarlac), the mudflow deposits are finer and consist largely of silt
(53.6 percent) and a small amount of sand (20.4 percent) and clay (26.0 percent).

The coarse to sandy upstream sediment deposits have a medium to very fast hydraulic
conductivily which ranges from 1.2 x 104 10 6.5 x 102 cm/sec. Bulk density varies from
0.98 gm/cc for the loosely structured loamy sand to 1.83 gm/ce for compacted loamy sand
due to heavy machinery (bulldozer). Available moisture is very low (1.89%}) to low (6.12
- 8.04%), except for the lahar in Dolores, Magalang which is high (23.70%).

The sediment deposits in Culalingan, Concepeion, Tarlac have poorly drained condition
due to finer texture with high silt and clay content. The pozzolanic property of the volcanic
materials (especially the fine-textured) may hamper agricultural productivity. This is being
expericnced by farmers in Culatingan, the hardening or crusting of the sediment when dry.
Pozzolans are materials containing a high amount of reactive silica which reacts with other
binding medium in the presence of water to form compounds possessing cement-like
properties.

L.2 LAHAR EVENT

Annual incremental lahar disaster area after the eruption of ML Pinatubo is shown in
Figure L. 1.

2.1 LAHAR I (1991 Occurrence)

S 1) Sacobia-Bamban River -

In the Sacobia-Bamban River, lahar flow began in June 14, affccting some barangays in
Concepeion. Flood protection dikes along the Bamban River were first breached by lateral
crosion or overtopping of lahar on June 15. As the river channel of the Bamban River was
filled with lahar deposition and most channel capacily was lost by August 17. Sediment
continued to be widely dispersed on both sides of the channel unti} early September. the
Damming of the Marimla River and other tributary valleys by aggradating the Sacobia river
channel has led to intermittent formation of lakes, onc of which was breached and added to
the lahar that destroyed Bamban bridge on August 31. Deposits are estimated to average
2.0 m thick over much of the tower lan, and the average rate of lahar occurrence per day
(latc June to mid-September), was 0.83 and 3 to 5 events per day were common during the
rainiest period. ' : S

) Abacan River

On the Abacan river, the first major lahar [low occurred on June 15. Lahar cvents after the
1991 monsocon season, more than 40 in all, destroyed and damaged all of the bridges

across the Abacan River and caused bank colfapse which destroyed hundreds of buildings

in Angeles City.
{3 Volume of Lahar [

The volume of lahar deposit on the Sacobia-Bamban and Abacan river basins in 1991 was
estimated at about 150 million m3 and 30 million m3, respectivety (Ref.L.8).

l.-3



2.2 LAHAR H (1992 Occurrence)

Along the Sacobia-Bamban River, moderate lahar flow occurred at the barangays of
Mabalacat, Bamban and Conception in June and July. Lahar events [rom August 28 to 30
buricd the northern barangay (Tabun) of Mabalacat by 3-4 m, and parts of Bamban by 1-
3 m. The stretch of Bamban River near the Route 3 at Bamban river bridge was
aggradated by 4.5 m of tahar and the bridge floor was covered by 0.5 m of deposits. The
town of Bamban was also affected by flooding from the Marimla River which was dammed
by lahar from the Sacobia River. On September 3 to 5, lahar flow along the Sacobia-
Bamban River destroyed the northeastern corner fence of Clark Field, while barangay
Dolores was inundated by 2-4 m. The volume of lahar deposit on the Sacobia-Bamban

river basin was estimated at about 80 million m3 in 1992 (Ref.L.2).
2.3 LAHAR HI (1993 Occurrence)

In the Sacobia-Bamban River, during the passage of typhoon Kadiang at Barangay
Dolores, scouring occurred during the early part of the tahar flow on October 5 and
portions of the gabion matting of the Mabatacat dike were destroyed. Flows resuvited in
2.0-2.5 m in channel deposition, and 2-3 m thick deposition at Barangay Sapang Balen
" (Ref.L.9). No lahar was observed since the upper catchment of the Sacobia River was
annexed to the Pasig River on October 5-6, 1994, The volume of lahar deposit in the

Sacobia-Bamban river basin was estimated at about 65 mitlion m3 in 1993 (Ref.1..10).

2.4  LAHAR IV {1994 Occurrence)

Since the catchment arca of upper Sacobia was reduced to about 20 km?2 in October 1993,
- the sediment source for the Sacobia River was diminished drastically. Although a few
lahar flow were identified at Mactan Gate of Clark Field by PHIVOLCS, the lahar flow did
not reach to the downstream end of sand pocket structures. In the rainy season of 1994,
“the sediment transporled to the sand pocket was not only the sediment from uppermost
reach of the Sacobia River but also the secondary/lateral crosion of lahar deposition of
previous years for the reach from Mactan Gate to Mascup. The sediment into sand pocket
struclure was estimated at 11 million m3 in 1994 which was organized into 8 million m3

from pyroclastic flow deposit in uppermost reach and 3 million m3 from the
secondary/lateral erosion for the reach from Mactan Gate to Mascup.

In the downstream reach from sand pocket structures, the water channel was silted heavily
and the breached dike resulted in the siltation of 118 ha at right bank of the Sapang Balen
River. A siltation with shallow depth was also occurred along the right bank of the lower
reach of Bamban River.

2.5 LAKE DEVELOPMENT

Immediately after the eruption of Mt. Pinatubo in 1991, sapid riverbed aggradation by
lahar of the Sacobia River blocked streamflow from Marimla and Sapang Cauayan rivers.
Potential sites for deposition from hyper-concentrated streamflows and the configuration of
the blockage werc parily determined by the geometry of the stream junction. This gecomelry
- changed during and after cach major lahar event.

Overtopping and breaching had almost always occurred at the blockage of lahar, where the
blockage was at its lowest height. The breach started initially as a small stream that
- gradually increased in size by lateral erosion of the channel bank and headward crosion
from tocat steepening on the susface of damming of lahar. The discharge hydrographs of
lake breakout were observed at the junction between Marella and Mapanuepe rivers in the
southwestern slope of Mt Pinatubo. During the [irst 10 hours after the initial
- overiopping, discharge from the outlet increased gradually followed by a rapid climb to
peak flow at 6 hours later as shown in Figure L.2. This exponential increase in discharge



may have resulied from mass failure of the dammed lake and accelerated erosion rates. The
water-saturated condition of lahar blockage makes 1t prone to mass faiture, as shown by
frequent slumping along sides of the channel breach (Ref . 1L..4).

While, the Damming of Marimla and Sapang Cauayan rivers by aggradating the Sacobia
river channel has led to intermittent formation of lakes, one of which was breached and
added (o the lahar that destroyed Bamban bridge on August 31, 1991.

In 1994, the major dammed lake in the Sacobia-Bamban river basin is still located at the
conflucace between Sacobia and Sapang Cauayan rivers as shown in Figure 1.3, The
stoiage volume is estimated at 6 miltion m3 (a surface area of 1.27 km? and water depth of
13 m in decpest) at water level of E1.99.0 m in December 1994, The outlet of dammed lake
shows the strong color contrast between the dark-gray, sediment-rich discharge from the
Sacobia River and the mostly clear water from the Sapang Cauvayan River.

L.3 SIEVE ANALYSIS OF LAHAR DEPOSITS

‘The grain sizes and specific gravity have a great influence on sediment transportation. The
objectives of the soil testing are to grasp grain-size distribution and specific gravity of lahar
materials. These arc indispensable to analysis on lahar avalanche under the condition of
probable rainfall. Sampling points for iahar materia) survey were determined taking into
account the annual extension of lahar disastered area as shown in Figure L.4.

The amount of the various sizes of soil particles present in a lahar can be determined in the
laboratory by means of sieving analysis. The laboratory results are presented in thic form
of a cumulative grain-sizc curve as shown in Table L.4 and Figures L.Sto L.8.

~ Regardless of ils origin as primary hyper-concenleated flows or as the runouts of debris

{lows, flows with hyper concentrations of sediment volumetrically dominate the flow
system and depositional records in the downstream reach.

.Hyper-concentrated flow deposits in the eastern drainages of M. Pinatubo are dominated

by sand-size phenocrysts from the pyroclastic flow deposits with an admixture of mineral
grains from older deposits. Pumice clasts are present but are volumetrically minor; most
are preserved in coarse deposits near the surface {Ref.L.2).

Comparing the laboratory results of the Study with those of Mt. St. Helens (USGS) and
Mt. Pinatubo (PHIVOLCS), cumulative curves of deposits show that Pinatubo flows
contain slightly more fine sediment that those of Mt. St. Helens as shown in Figure L.9.
Most finc sediment of ML. Pinatubo, including devitrified glass and comminuted mineral
and vitric material, is flushed through the fan environment to be deposited in axial towland
drainages and deMaic mudflats. This mineralogic fractionation is a partial analog of an
example in the geotogic records (Ref.L..11).

L.4 LAHAR DEPOSITS AS CONSTRUCTION MATERIAL

4.1 CONSTRUCTION MATERIAL PROPERTIES

Lahar deposits are highly erodible because of the relative paucity of cither cohesive fine
material or material coarser than sand. Populated lowlands are widely underfain by the
lahar depostis of simtlar flows from previous eruptions, the availability of cffectively
crosion-resistant materials for dike construction is severcly limited. This limitation is
crucial to the economics of mitigation plans.

Loocal aggregate thus became less reliable as an economical construction material.

However, vast and unlimited amounts of lahar material were deposited which could be
utilized as aggregale in the production of economical concrete for restoration work

l;‘s
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