Monthly & Annual Rainfall Observed -at the Haciendé_Luisita in mm.

Tahle 4-11 .
1968 1969 1970 1971 1972
DEtd= 32,7 ML= 2.9 s 6.1 WHirz 2.3 DLys 211
B2y = 1.5 0{2)= 1.4 0(2)= 9.8 Dl2Yy= 8.3 (2= 8.3
DeF) = 9.9 B(3)= 8.5 D(F)= 5.9 DiF)=  19.5§ Di3)= 47.2°
Md)= 33,3 D{4)= 2.3 B4y= 195.7 D{4)= 28.3 De4r= 22%,2
N(Sx= 243.2 D)= 289.3 D({5)= 63,4 D(5)= .258.9 D(5y= - 162.6
Dlgr="  223.9 MBy= 169.9 De¥=  319.6 D(RY= - 267.3 DiEY=  298.9
B{TI= 255.4 4Ty=  319.4 B(Ty=  217.8 D(7y= 243.1 BTy= 1589.2
g)= 637.9 D(@)= 395.9 )= 582.8 0¢8y= 81.4 ngy= . v23.4
(M= 283.2 D= 251.9 o9y 4a1.4 DE9r= 365.4 D(9)= 313,56
DC19x= 45,1 ‘D(igy= 199.4 De1ay= _154.3 DeiaYy= 335.3% CDCig)= 15.5
Biiiy= 325 B{ily=s - 51.4 D{i1y= 33.8 D{iLy= 180.2 D= 44,7
p(12y= 8,9 D(izy= 19.8 BLi2y= 7 28.9 12)= 196.5 D12+ 18.3%
SUH X=1778.6 Shit X=14357.5 SUN X=1926.6 SUM X=1879.7 SUH X=3436.
1973 _ 1974 1975 1976 1977
BL1d= 9.8 nid= 18.5 D¢1)y= 21.8° o= 22.9 I(i)= 23.4
2= 1.8 B(2)= 1.2 D)= 1.3 - M= b6 D(2o= 9.9
(3= 1.8 Bd= 1.8 B(3)r= (1.8 D(3)= (.9 D(3)= 15,98
D{4)= 39.9 B(4)=  196.3. B{4>3= 11.4 B4o= 35.4 4= 18.9
Dsy= 132,98 B(5)= 87.9 B(S)=  244.8 DGy= 784,86 (5= 1313
ne)= 131461 DegY=  115.7 D{s)= 138.7 Dehy=- T28.1 D(ar= 215.9
B(TyI= 142,92 (Td= 2762 DiTr= 219.2 (V= 146.5 D(T>=  425.3
2(3)=  268.8 D= 716.9 BR)=  259.3 BBI=  2T4.4  BBI= 297.2
BN = 8l.5 piy= 259,49 D{9)=  258.9 DLW= 4934 D(F)=  328.1
D(igy= 397.9 D(idd= 323,32 D{1B8d= 254.4 D= 15,3 Bi18y= 2.2
M1ty=  85.2 DC1id= 193.4 MiDd= 18,7 DKL= 1.3 D(L1Y=  248.4
MHi= f.3 DC12x=  46.3 D{12>=  Ti.8 12)= 4.4 . D12)= .9
SUM X=1222.4 SUK R=2241.,9 SUM K=19512.9 S5UM ¥=2326.7 3UH. ¥=1789.3
,D(J?78 g’ 1979 1980 _ 1981 1982
= 3 M= 148 pid= 2.8 py= - (L 1= ;
D(g)= 1.2 D(2)= 8.3 DE2)= 8.8 (2= é.ﬁ g§;§= g:;
D3y= 8.8 D= BB D= 16,8 . 3= 15.5 DCEy= 62,3
Nedy= 29,3 D)= 34.8 D4rY=s .. 2.3 Mdr= L3 Dedy= '4q'5
0¢3)= 121.1 nigy= {5@.8 5= 132.5 D(5)= 301 e sé.9
D{Ki= ire.9 Dgo= 181.4 DegY= - - o N .
B _ 6) 25.9 Bi6y=  366,2 He)=. 224.2
Derye . 347.3 Derd= 268.9  p(py= 4642 W(Dy= 413.7 B2 413.5
9=  388.7 (9= 134,35 D(9r= . 425.8 D(9}=  188.9 9= 366.5
BC1By= 379.6 D(18y=  49.3 BOIMY= 178.3  D1dy=  136.1 BIMY= 97,92
ARG R S
= 40 = . DUD= 153 DUD= (7.2 U= 4.9
SUM ¥=2842.3 Sl A=1583.4 SUH - X=1743.8 SUM H=1665.4 SUM X=1559.5
1983 1984 1985 ., 1986 1987
B1X= 545 M= 294 D= BB Pepy= 9, -
1(2)= 1.1 (D= 28.3 0(2)= 3.6 p2y= gé.% ggé;~ o
D(3= 1.8 D(3)= 35,9 D(3)= 4.4 nT= 27,2 o 2.9
Di4r= 7.9 Bd)= 947 D= 9.9 Jd= 2.8 piase 9.9
D{s)= ;  95.4 - 5= 2596.3 5= . 713 M5)=  136.5 -'3(5): 23.2
MNe)=  78.2 DAY= 344,35 Bisy=  625.8  pegy= 20,7 2gym 163.6
D(Ty=  265.7 W= 2896 D= A8 ;s 4994 porve 2237
D(8Y= 432.5 DeE8Y= 524,32 (8= 39a.7 ME¥=  359.5 DC8 e 142.1
D(9r= 137.7 D(9Y= 244,56 (M= 275.9 oY= 1909 dr= 417.2
Bae)= 2487 DAID= 4338 DUD= 1969 pigys 2555 bergn. 228:9
HKid=  24.1 Wilr= 5.8 D= 43.5.  pii1re 1359 D(ie): 186.4
D= e DUD= B3 BUD= W2 paze 256 . peyes 3.8
5UH X=1347.7 SUM X=2243.3 SUM X=1381,3 SUM %=2882. '

SUM X=1417.7

Note: D(1): Jénuary,D(Z):February,D(B):March,D(ﬁ):AbriI,D(SJfﬂsv; «..B{12): December.
Sum X : Annual Rainfall. '
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Table M-12 Mdnthly rainfall Hacienda Luisita

Rainfall in the Perod
Monthly : ‘ ' 11th Tth Sth
Mean 5.D. SKEW order order order
_ . T=2 T=3.1 T=5.5

| - 0%  68%  82%
n=21 mim min mim mm mmn
Jan. s 136 1.41 9.4 2.3 0.8
Feb. 4.4 7.6 1.76 1.0 0.3 0
Ma. 133 111 155 59 18 0.5
Apr. . 56.4 62.6 1.46 33.3 11.4 7.9
My 1851 1514 3.01 1508  130.0  95.4
Jun 2423 1693 1.48 2150 1387 1157
Jul, 358.8  299.3 3.40  268.0  243.1  219.2
Avg. 4025 1738 041 3404 2972 260.8
Sep. 295.1  100.5  -0.01 2832  251.0  234.5
Oct, 189.3  132.2 0.26  178.8  106.4 45.1
Nov. - 821 808 127 447 366 316
Dec. - 225 267 1.72 8.3 4.4 0.3
Anmwal  1,858.2  496.0 168 1,778.6 1,559.5 1,508.4

n=20

Note: T means the retern period, Percentage means the dependability
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Table M-14 Analysis on 10-day {Decade) rainfall, effective rainfall énd‘dcsigned
' ' effective rainfall
on paddy field (Hacienda Luisita) -

Rﬂinfall in the Period

Fffective Raintall in the Period for Paddy

Hems Iith- 7th  5th flth  7th . 5th  Designed
Mean S.D. SKEW onder order order {Mean S.D.SKEW order onder order Effective Rainfall -
T=2 T=3.1 T=5.5 T=2 T=31T=55  mm
- 50%  68% 82% 50% 68% 82%  Land  Crop -
%=20. mm mm mm mm mmlmm mm mm mm mm Préparation
Vegetation . ) .
Apr. 1 111 176 156 20 0 0 | - - - .. - )
2 103 210 315 13 0 0 | - - - .- . -
3 350 S50 179 109 03 0 f . - - .- - 5
May 1 324 312 058 48 216 0 240 252 0.64 146 O O 2 0
2 511 357 0.1 507 293 183|381 27.1 019 366 22.8 102 30 23
3730 477 103 ST6 447 403|628 554 L73 420 347 232 45 35
Jun. | 628 462 080 483 335 258|466 368 076 354 234 169 34 2%
2 74.1 517 026 62.3 38.1 27.7[s534 410 028 445 234 2_i.2 39 24
3 50.8 37.2 069 694 43.6 254|616 65.5 191 SLO 304 162 44 31
WL 1 922 69.4 146 920 53.6 29.6 |72.5 56.7 117 59.0 40.9 203 54 41
2 887 461 0.1 938 653 S$5.3|74.5 524 139 704 488 392 66 49
3 1164 525 0.9 1182 99.3 657 [94.8 532 0.89 880 68.6 43.4 100 69
Aug. 1 116.5 71.3 1.24 1082 79.4 64.5 [87.2 53.9 1.14 851 58.8 474 80 59
2 142.9 94.7 0.44 139.2 80.3 55.1 [05.5 69.4 035 106.2 58.6 34.0 81 59
31102 88.0 100 77.9 549 46.3 {83.0 69.7 1.09 569 37.8 33.5 55 38
Sep. | 110.2.51.8 -0.28 119.4 83.1 56.1 823 40.7 -0.26 92.5 54.9 39.0 84 55
2 956 60.0 0.64 903 557 47.8 1720 48.1 0.63 673 414 299 56 42
3893 43.8 0.8 94.0 834 45.5167.1 35.0 0.36 69.1 60.7 317 78_4 61
Oct. 1 64.5 662 0.93 345 185 691482 523 094 268 98 42 19 10
7 723 687 LI0 459 353 691485 412 0.38 335 235 55 36 24
30525 792 216 7.8 23 161361 577 196 0 0 0 0 0
Nov. 1 310 SL7 233 99 3 0 | . - . . . . ] .
2 273 51.8 345 168 t3 o | - .o . - L ; )
3 21,5 337 18 33 0 0} - . . S - ; ;

Note: T means the retern period, Percentage means the depehdabiiity' -'
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Technical Data :

2.  Runoff Analysis
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. The water resources for the irdigation plan are four tributaries of the Bulsa River ;
Mangillog, Bulelatin, Pangasan and Balnges. Since discharge of these rivers has
not been observed, the runoff was estimated as follows :

(1) Basic daia

The catchment area and vegetation of each reservoir arc as follows :

Catchment Area

Reservoir. _  (km?) ' . Vegetation
1."  Mangillog 8.1 Paddy field about 50%,
. . " forestry about 50%
2. Bulelatin 2.0 Paddy field about 20%,
forestry about 80:%
3. Pangasan 12.9 Mostly forestry

4. Balnges _ 27.9 Mostly forestry -

Hydrological data are as follows :

Nameof . Data Collection
Data Station Kind - Pericd
1. Rainfall Hacienda Luisita Daily rainfal! 1968 - 1988
2. Runoff Bulsa River, Villa Aglipay = Daily discharge 1975 - 1984
3. FEvaporation Hacienda Luisita Monthly evapora- 1958 - 1983
: ' tion

Fig. H-1 shows the locations of the Stations.

(2) Selection of the analytical method

Two methods are available for analysis: a tank model method and a
statistical method. The tank model method is an analytical method in which
the non-linearity of the runoff for the rainfall is analogous to the runoff from
the tarik. On the other hand, the statistical method is to represent the
relationship between the rainfall and runoff by means of a single or multiple
regression method. In. general, a single regression method is used to
s;imp'lifjf the:cédcu]_ation.

Though'the faiﬁfall-runo_ff relationship as established by the sfatistical
method can be applied to the analytical period with high reliability, if this
relationship is to be appiied to periods other than the analytical one, careful
..consideratiénitothe i‘_ollowing points is required.
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i Necessity of using large number of data in relation to the reliability

required,

ii, Necessity of understanding whether data used are from {he average,

drought or plentiful rainfall year.

The tank model method is superior to the statlstlcal method because the
runoff charactcnstxc in each year can be rcpresented by one model regardless
of the average, drought or plentiful rainfall year (though due attention should
be paid on above points). Consequently, the tank model method was chosen

~ for this analysis.

(3) Analytical resuit

Using the above basic data, the tank model could be identified as follows:

{Tank model of the Bulsa River, Villa Aglipay station)

L . 405
D. 20 "*"-**5 ' §0.9 (0.0 -
150 ‘ : ,__”__J_ 30,9 ,

185
0. ZG-NAI )
_,,T_L___# 0.0
0. 519
= 0. 28— :
10, 0
e -f_‘l (0. 0)
.10

= 0, 000032 (10, 000, 0)

‘Note: Figures in pasentheses show the initial storage level.
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The obsérved and calculated hydrographs are shown in Fig, H-2, which

show rc}ativelj/ well agteement for both low and high level portions. The
“correlation coefficients between calculated and observed discharges are

shown ‘below, which have proved high correlation. The observed and
~ calculated discharges are compared in Table H-1.

" Correlation Coefficients (%)

Year Daily  Half-decade
1975 73 84
1976 - 84 96
1977 64 49
1978 77 87
1979 82 86
1980 67 73
1981 57 71
1982 43 61
1983 71 82

1984 41 58

{4) Water fesolirces
i. - Pangasan and Balnges Riy_er

Since the vegetation of the basins of these rivers is nearly similar to that
~of the Bulsa River Basin, the ranoff was estimated by multiplying the
calculated runoff by the basin area ratjo.

ii. - Mangillog River

About 50% of the basin is paddy field, which is substantially different
from that of the Bulsa River. The field surveys performed during the
dry season also showed almost no base runoff. The water resources
were estimated by subtracting the base flow from discharges obtained
by multiplying the calculated runoff by the basin area ratio.
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fil, . Bulelatm River

Same as the Mangtliog Rlver thls nver is ]ocated on the left bank of
the Bulsa River. Since sprmg water was found at sevcral pomts m the
upstream area by thc field survcys the basc ﬂow was takcn into

. account. Accordmgly, thc water resourccs were cstlmated by
multiplying the calculated runoff by the basin arca mtio .

On the basis of the above ,-the annual average water rés_oulf_ces_ at the

damsites were calculated below ¢

Table H-2 |
Annual Average Water Resources
- . D.m'inag'eArea- © Water Refsﬁu‘rce
Name of Reservoir (km2) (MCM) -
I. Mangillog 8.1 140 (1,728 mm)
2. Bulelatin 2.0 3.6 (1,800 mm)
3. Pangasan 12.9 '_2'3.3 _ -_(1,8(.)_6"mr'n)
4. Baloges C219 50.4 {1,806 mm)
- Total 509 - 9L3

Note: 1) The calculation period is from 1968 to 1987

2) Figures in parentheses are mean anpual runoff in mm.

The distribution map of fean annual runoff (mm) on the Agno River Basin

is indicated on Fig. H-3." This map was lﬁréparedf by the former National

Water Resources Council (NWRC). Mean annual runoff around the Project

Area has been estimated at 1,700 mm to 1,800 mm based on the map. These

figures correspond to the calculated water resources shown in Table H-2.
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"Map of Mean Annual Runoff {(mm) : Scale 1:500,000 ,Source,

'Agnb River Basin

National Water Resources Council






‘pALUNSSE SEA PIYSIOIEM B JO GONEBASIS 9FRI9AR PUR UOLIR)S [[RUiRel

U9939¢ 90UID]JIP UOTIRAS]S UL SINOW QT+ Iod 094G+ JO 10108] Juatsnfpy

9L L'TL £P8TT0'6 vS9E6Y'S 7908°1 6°525°C wes ]
$T8°99 0Ly 1L ZEO'S6E6 SP6'TIVI01 $"807'7 6'160°€ ¥861
900705 $89°69 v66°G91‘Y €75°508'S $°697°1 €LLL Y £861
£95°5¢ $9v°99 O£y 989°S Z81°208°9 $655°1 €'€81°7 7861
90L70S LSTOL 09L'TYS'S 176°8L9°L $°699°1 9IEET | 1861
91T 6% 886°€L 01Z'8%9°S - T9TT6V'8 8°8YL1 £8bP'Z 0861
07L°T6 T6L°€9 012°8L1°6 SYOPIE’9 78051 8 TT1'C 6L6T
9%1°901 LLEYL 0LESLT'YI OFE"050°01 9THOT 9°658°C 8L61
$$9°SL 75669 0LT¥8Y'8 9LS PV L 6°80L°1 $'TEET LLET
SCYETT v99°8L 01€LL8°8T §Z9°Z¥0El $'9Z5°T T'LES'E 9L61
(%) (%) o (su) . (1) () () |
Jjoumy paazesqQ je Jouny pasndwio) jo  Jjouny [enuUy  JJOUNY [enUNY  [[EjUley] [enUUy  i[eJurey [enuuy .
SIUSYIR0D) JJoumy. $IUA10Y A0 Jjouny PoAIRsSqO pardwo) passasqQy  pasnipy Jesg

(00 S0p BTV TTOMGORD)

fedBy A ® JoATEeSIAg

Jjouny pasndwio) pue pansealy Jo voswredwo) 1-H 21981

‘H~15






Technical Data :

3. '_ Reservoir Operation Study
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Technical Data :

4.

IDam and Reservoir
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“Legend for Fig. D-5 to Fig. D-8

Classification criteria for rock foundation of dam (by
Tanaka)

- Category

‘Characteristics

A

Very fresh rock, no weathering nor alteration observed in

rock-formation minerals and particles, Fissures and joints

are well closed and no ‘weathering is observed on the planes,
thereof. Sound of hammermg is metalllc

Vely hard mck well closed with no opened (even 1 mm)

fissures or joints, and well closed. However, partial and

slight weathering and alteration are obcerved Sound of'
hammermg is metallic.

Rehtlvely hard mck tlxoxlgh rock- forming minerals and
particles except quarts are weathered. Generally
chemically compounded with limonite, ete. Cohesive
{strength at joints and fissures is shghtly reduced. Rock
f'ragmgnts are flaked at joints by strong hit with hammer,
and clayey material may be observed on the stnpped face.

_ 'Sound of hammering is shghtly duil.

Cu

Rock; rock-fo_ljmmg mt_nerals and partm]es exéebt quartz
are slightly softened by weathering. Cohesive strength at

.1 Joints and fissures is slightly réduced. Rock fragments are

Maked at joints by normal hit with hamuwer, and clayey
material may be observed at the stripped face. Sound of
hammering is slightly dull.

CuL

Rock rock- formmg minerals and particles are softened.
Cohesive strerigth at joints and fissures are reduced. Rock
fragment are flaked at joints by light hit with hammer, and
‘| clayey material i is obser ved at stripped face. Sound of
hammermg is dull.

Rock, rock-l‘ormmg minerals and particles are remarkably
softened by weathering. Cohesive strength at joints and
fissures is almost completely lost. Rock is easily destroyed
by shght hit with hammer, and elayey material is observed
at stripped face. Sound of hammerlng is very dull.
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Table 0-2 IR UKKIRIRETEA :
Design Values of Haterials

FERME  SYRLHE T4 E—HH

CYEOTHL. e . .
Lo - Impermeéable  Random Fili Filter

" Mangillog Dam

Haterials Haterials
13- SRS SR 3 2,68 R
‘Specific Gravity
aklt 3.0 21.5 1.5
Hoisture Content
wERmE (/) A2 1.35 1.93
Dry Density | |
HUMEE (U o) 1.89 1.72 1,96
Wet Density. : . _
mamwe (Vo2 1.89 1.85 2.91°
saturated Densily | | |
WEh (V) 1.5 1.0 0
Cohesion
MABEERA  (deg) 20 30 . 38
Internal Friction Angle
EARE - (em/sec) 1 X107 1 x1074 1 x107

coefficient of Permeability

CRERME 74 -HH
:lmpermeah!e Filtter

. Haterials Naterials
hE : 2,67 2.1

TUSF Y
Bulelatin Dam

Spetific Gravity
3Kl (%) , 30.0 1.5
Hoisture Content
pRwE (U o) o 1.41 1.93
Dry Density '
EpEr (V) 1.83 1,96
‘ Wet Density _ '

paEE (/o) 1.88 2.21
Saturated Density _
BEH (/) 2.0 0
Cohesion

ABREISA  (deg) 15 38

~ Internal friction Angle
WARER - (on/sec) 1 X107
Coefficient of Permeahility
o ' D23

3 1 %10°




IR G4 L BREL A

Coefficient of Permeability'

Table 0-2
Dosign Values of Haterials _
g REAME oy o HME 7 hx-HR
NYHYZEN Impermeable. Rock - ~ Filter
Pangasan Dam Materials - Materfals  Haterials
s 2.7 2.10 Tt
Specific Gravity : : R
gkt (%) ¥0 2.0 15
Hoisture Content o S
EREE (U ) .83 1.9 o183
~ Dry Density | | I
BREE 1/ a) 1.80 1.95 1.9
Wet Density _ - o
pREE (/o) 1,84 - am a2
Saturated Density | : o
WE T (t/ ) 1.0 8 K
Cohesion : -
REBEEREA  (deg) 1 37 - 38
Internal Friction Angle . - o
EABE  (en/sec) 1 %1070 | xS xS
Coefficient of Permeability | - o '
W25 A4 I '$ﬁﬁﬁﬁ .5/g;ﬁm 7M3-MH
Impermeable  Randow Fill. . Filter
B?’"ges Dam ~ Materials - ‘Materiafs
k% 2.65 2. 68 | 2.7
Specific Gravily | |
kit (¥} 25.0 21.5 1.5
Hoisture Content .
A0 S (V) 1.55 1.35 1,93
Dry Density
WEEE (1 o) 1.94 1.72 1.96
Wet Density |
maEE (U ) Coter R 2:21
Saturated Density :
BEN {t/ o) 2.9 1.0 0
Cohesion _ _
WEBFEIf  (deo) 1% 30 38
Internal Friction Angle - o _ o
BARE  (a/sec)  1x100° 1 xae 1xa07

D-24
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Technical Data :

5. Project Evaluation



Table E-1

Table E-2.

Table E-3
Table §-4

Table E-5

LIST OF TABLES =
Summary of Production
Rconomic Analysis of Net Valve of Production

Rice &. Corn Crop Budget

Farm Budget

Eslimaled Traffic Yolume at Proposed Bridge



Table b -]

Summary of Production

‘ Cro;ﬁpi_threa {(ha) Production (ton)
Present Future Present Future
W/O W/ WO W/
 Wet Season’
. rrigated Paddy 1,030 4,635
- Rainfed Paddy 1,030 1,030 - 2,060 2,472 .
Dry S_cé:ls@)n .
Trrigated Corn - - 842.5 - - 3,370
Total 1,030 1,030 1,872.5 2,060 2,472 8,005
. PaddyRice = 1,030 1,030 1,030 2,060 2,472 4,635
© Cormn 0 0 842.5 0 0 3,370
Crop Intensity (%) 100 100 182 - .
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Table E-5 Estimated Traffic Volume of Bridge

Yiem - Transportation Vehicle Traffic Volume
Volume Type (units/year)
1. ‘T'ransportation for agriculture
1.1 Products (Rice) 4,050 tons/year!)  4-ton truck (50%) 507
, 14-ton truck (50%) 145
1.2 Products (Corn) 2,200 tons/year P 4-ton truck 550
1.3 Materials (10% of the above total) 4-ton truck 120
~ Sub-Total 1,322
2. Transportation for non-agriculture
2.1 Persons and living suppIies Jeepny 50,722 2
Total 52,044

Note:

1) Products of rice from Pangasan and Ba]nges irrigation area and existing

irrigation area of Lubigan. Products of com from Pangasan and Balnges

irrigation area.

2) Projection for ten years afier was made as follows on the basis of assumption

that one person of every households crosses the bridge while using a jeepny

to go and return from the outside everyday.

570 households x 1.0210 x 1 x 2 x 365/10 {persons/unit) = 50,722 units/year
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1.

_S'oi'l .Séﬁcs__a'nd Land Classification -

quﬁfiﬁcd Soil Ser_ies m th_e'Project Area

Théiq‘a’r’é twq_&;éil series that were established in the project area. These are San

' 'Manue! soil series and Tarlac soil series. The San Manuel soil series have three
-;'soxl types such as: SmA SiCl, SmAFSCL and SmASL. Tarlac soil series on
‘the other hand i is reprcsented by four mapping units like TCACL, T¢BCL, TcCL

and TeDCL. Hectarage summary of thesc soil series and types are shown in
Table A 1 of this appendix (See F1g A-lto Fig. A-3)

S_an_ Manuel Series (Smt)

San Manuei series is a member of the fine Ioazﬁy, deep and well drained
soil. Ttis a recent alluvial soil transported by water from high grounds and
mountain ranges. The surface soil i is grayish brown to pale brown, loose

 and frlable silty clay loam to sandy loam. The subsoil is light yellowish

brown to yellowmh brown, fine sandy loam to silty clay loam. The solum
thlckness ranges from 80 to 100 centimeters. Reliefis level to nearly level.

' Dramage (_:onditzon is fair to good. This soil series covers 294.5 hectarage

or 25 per c'eh_t of the total project area.

* Tarlac Series (T¢) -

This soil series is-a member of the fine loamy deep, poorly drained,
:eéidu;al soiii derived from tuffaceous sandstone. The A horizon, 30 to 60
Centi_ﬁleters'is dark g'ré'y gritty clay loam. The B horizon, 55 to 110
Cer_iﬁineter& is brownish gray to grayish brown chalky tuff or tuffacecus
._sandst(.)hc_.. Relief is rolling to hilly with small intervening flat areas.
Surface drainage is generally good to excessive but internal drainage is
poor. ‘This soil series occupies 856.5 hectares of 73 per cent of the project

arcd.

(2) Ci_}emical Propertit_:s '

" Resuits on the 's"t-t..l'dy conducted by the Bureau of Soils, Manila, the following

laboratory analysis by soil series is shown in Table A-2. Based on the results,
pHis slightly acidic with value ranging from 6.03 to 6.18. The pH requirement



Table A-1 Hc'ctafage 'Tabuiétién of Soil Seﬂcs/l‘y';ie by Dam -

Name Soit S_eﬁe_s o Area(ha) . Per ant {9%)
BulatinDam = TA . 60.5 442
' " TeB s 53,6
Hydrosol 3.0 2.2
Total 1370 100.0
Balnges Dam TcA 60.5 150
TB 680 16.0
TeC 100 2.5
SmA | 254.5 64.0
* Hydrosol 10,0 - 2.5
Total - 4000 . 100.0
MangillogDam  ~ TeA - - 1766 -  44.0
TcB. 1540 38.5
TDCL 27.0 6.8
SmA 40.0 10.0
Hydrosol . 3.0 ' 0.7
Total 400.0 - 100.0
Pangasan Dam TcA : 7'0.'.5 . 30.6
TcB 71.5 31.1
TcC 68.0 29.6
T 200 - 8.7
Total - . - 2300 . 1000
Total 1,167.0




- for rice is between 6.0 to 7.0 which is slightly acidic to neutral. On the other
-~ hand, t_i_le'genel_fal NPK recommendation of the project area for rice production
: __dllring wet and dry season is about 60-30-30 and 80-30-30 kilograms per

hectare, réspecfi\icly. For diversified ctop like corn, the recommended rate is

about 80-60-45 kilograms per hectare.

- Table A:2 Chemical Properties

' '-.'Pa'rti'cular:' - -SanManuel  Tarlac Series

pH 6.03 6.18

- OM %) : 076 205
CEC 2087 5097
‘BSP 66.67 82.13
Available P (ppm) | 5.25 8.77
_ Exchéngéablgl_('(mvlbﬁ.g') - 0.10 | . 0.25
General fertility - , Low . ':High

(3_) ' Dcscriptioﬁ:of_ Land Classes in the Project Area

3

Aurable Land Classes

- A total of 1,030.0 hectares or 88 per cent of the project area were classified
“as arable land as shown in Table A-3, (See Fig. A-1to A-3)

a. = Class'1R
This fand class consists of about 346.0 hectares or 30 per cent of the
projécg area, T(_)pbgraphy is nearly level io slightly sloping with
slqp_e'ra_nging from 0.0 to 3.0 pe'r cent. Class 1R consists of highly
productive land having low dev_clo'pmentlcost and no fimitation on

_ téppgraphy,_ soils and dmi_nagé.



The soil varies from clay loam to clay under laid. by tuffaceous
sandstone. Surfacc soil color is graylsh brown to dark gray, while .
sub-soil is | gmy to dark gray S SR

Class 2R

| This class consists of QOod quaiity la'nd"lo'wor than class IR in’
potentlal productw:iy for Iowland rlcc productlon Due to its
moderate topographic l:mltahon, thls area is downgraded to class
2Rt ' '

There are 342.'5'hectare of land under this class. 1t topré.sents 29 per
cent of the total project arca. '

Class 3R

This class consists of fair qu'a-'li.t"y‘ !ahd 'loWef'than Vcla-ss 2R in
. productivity for lowland rice productxon due to its severe topographlc '
Timitation, this is are downgraded to class 3Rt,

There are 74 0 hectares of land clas51ﬁed under this class, or
equivalent to 6 pcr ccnt of the total pro,;ect areas.

Dual ciass Land (1R-2d)

This land has p'otenti'als for both rice and diversified crop prodﬁction.
The land has a friable surface’ soil. having texture of ﬁhé's:ondy loam,
silty clay loam and clay loam throughout the root Zone. Subsoﬁ have
good permeability and dramage condltlon However for dnversxfied
crop of restricted tra;ﬂab:hty should be prov1ded with facilities to '
drain excess water at thé root zonc IR

This class of iand is hlghly sultable for irrigated rice during the wet '
season and d:versnﬁcd crop in tho dty season with adcquate 1mgatlon
supply. Class lR 2d’ covers a total area of 267.5 hectarcs or23 per :
cent of the pchct area. ' |



i) Non-Arble Land

Th_e_s_cf are the lands which are not suitable for irsigation development due to
~“severe restriction on soils, topography and drainage. It includes the
- residential areas (Class M), rivers and hilly areas (Class 6).

A total of 137.0 hectares weére classified and mapped and represents 12 per
C_eni; of the project area.

2. Farm _Eg_:bjibini(_:'snrvey_

A farm economlc survey was carned outto collect data and information relatmg to the
present economxc s1tuatlon of farmers in the Project area. These data and mformatmn |
prowde the prcsent condition of farmers for formulating the development plan as well as
basm data for pro;ect benefit momtormg and evaluation

For thc purpose, 1tems mvestlgatcd in the survey 1ncluded falmly structure and
.composrtlon land tenure and holdmg, 1mgataon condmon crop and livestock production,
extensxon servmes agr:culturai credit, farmer’s organization and farmer’s intention toward

the devclopment

_Randd_m'-s_a_ﬁ]pliﬁg was_ladbp't'ed in this survey. There are about 2,000 farm
households ‘in t'he' baréngays related to the Project area. In total, 120 farmers were
: '__mterv:ewed by counterparts. The sampled farmers were about 6 % of all the farm

Zhouseholds in the barangays
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