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Legend for Fig. D-5 to Tig. D-8

Classification eriteria for rock foundation of dam {by
' Tanaka).

‘Caiegory |

~Char actenstlcs

A

Vely fresh rock, no weathering nor alteration observed in
rock- formataon minerals and particles. Fissures and joinls
are well closed and no weathering is observed on the p]anes
thereof. Sound of‘hammermg is metallic.

Very hard rock, well closed with no opened (even 1 mm)
fissures or joints, and well closed. However, pa'rhal and
slight weathering and alteration are observed Sound of'
‘hammering is metallie.

Cy

Relatlvely hard rock, though rock-forming minerals and
particles except quarts are weathered, Generally
chemically compounded with limonite, ele. Cohesive
strength at joints and fissures is slightly reduced, Rock
{fragments are flaked at joints by strong hit with hammer,
and clayey material may be observed on the stnpped face.
‘Sound of. hammering: lS shghl,]y dull.

.

:!{o_ck, rock-forming minerals and particles except quartz
are slightly. softencd by weathering.” Cohesive strength at
joints and fissures is slightly reduced. Rock fr agmenls are
flakéd at jeints by normal hil with hammer, and clayey
‘material may be observed at the stripped face. Sound of

X hammering is slightly dull,

. -

Rock, rock-fon‘ﬁing minerals and particles are softened.

| Cohesive strength at joinls and fissures are reduced. Rock
fragment are flaked at joints by light hit with hammer, and
clayey material is observed at siripped face. Sound of -
hammering is dull.

Rock, Fock- forming minerals and particles are remarkably
softened by weathermg Cohesive strength at joints and
fissures is almost completely lost. Rock is easily destroyed
by slight hit with hammier, and elayey material is observed
at stripped face. Sound of hammering is very dull.
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Table D2 IRMHBRAA

~ Coefficient of Permoability

Pesign Values of Haterials
T CABAMB TVLLRE TR - UN
: Hang}jibbiﬁam' Impermeable  Random Fiti Fil;er
i Haterials . Haterials
tkE . 2.1 2.68 2.1
Specific Gravity
akit ) 33.0 21.5 1.5
Hoisture Content: _
GREN . (U o) 12 1.35 1.93°
~ Dry Density |
waEme (/o) 1.89 1.72 1.96
Wet Denslty | _
famEE (W ow) 1,89 1.85 2.21
Saturated Density |
LT (t/ a) 1.5 1.0 0
Cohesion |
WEPIEIRA  (deg) 20 30 38
Internal Friction Angle |
BARE  (on/scc) 1 X107 1 xi0™ 1 1078

TS F UK ﬁﬁfkﬂﬂ 7 SERT Y
 Bulelatin pan Impermeable  Filter
b ' - Materials Haterials
g 2.67 2.1
Specific Gravity
gxlL (%) 30.¢ 1.5
Hoisture Content
e (V) 1.41 1.93
Dry Density '
SEER (/) 1.83 1.96
©Mel Density |
g (/) 1.88 2.21
Saturated Density |
HEH (t/ o) 2.0 0
~ Cohesion _
NIRRT (deg) 15 38
Internal Friction Angle |
;M(f#ﬁz ( en/sec) 1 x107 1 x1078

coefficient of Permeability
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jable D-2

RO R
pesigh Values ef_ﬂaterials
FoEAME oo BB T4 E-HH
YRy b Inperneable  Rock CFilter
Pangasan Dam Materials  Materlals Materlals
&2 2.7 2. 70 2.1
specific Gravity
aKit (%) 35.0 2.0 1.5 -
Hoisture Content
gReE (/2 1.33 1.93 1.93
Bry Bensity
BEMEE . (U #) 1.80 1,95 1.96
Wet Density -
mAImE (U ) 1. 84 2,22 2.2t
Saturated uensitv :
¥EN (t/ o} 1.0 0 0
Cohesion | Lo
NEBREIRM  (deg) 15 37 48
Internal Friction Angle R
BARE (om/sec) 1 X107 1 %1075 1 x 107
Coefficient of Permeability '
R TEAUE VL AME TV -HH
impormeable  Random Fitl Fitter
Balnges Dam . _ S
Haterials Materials
4= o 2.65 2,68 2.7
Specific Gravity
Akl %) 25.0 21.5 1.5
Moisture Content
gEREmE (U o) 1.55 1.35 1.93
Ory Density ‘
P (t/ o) 1.94 1.72 1.9
Het Density
ap by lie 1/ o) 1,97 1.85 2.21
Saturated Density '
e (t/ ) 2.0 1.0 0
Cohesion o
RIRERA  (deg) 15 30 38
Internal Friction Angle |
BARRE ( en/sec) 1 ><10'5_ 1 x1 1 x10®

Coefficient of Permeability
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Table £E-~1  Summary of Production

| Cropping Area (ha)  Production (ton)
-Present . Tuture Present - Future
WO W/ WO W
' Wét Séasén E _
- Trrigated Paddy - - 1,030 S - 4,635
~ Rainfed Paddy 1,030 1,030 - 20600 2472 -
Dry Season _
IuigatedCom - . 842.5 . - 3370
Total - 1030 1,030  1,872.5 2,060 2,472 8,005
~Paddy Rice. 1,030 1,030 1,030 2,060 - 2472 4,635
. Com 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

Itém Transportation Vehicle Traffic Volurme
- Volume Type (units/year)
1. Transportation for agriculture
1.1 Products (Rice) 4,050 tons/year})  d-ton truck (50%) 507
: | 14-ton truck (50%) 145
1.2 Products (Corn) 2,200 tong/year )  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 supplies Jeepny 50,722 2)
Total 52,044
Note:

1) Products of rice from Pangasan and Balnges irrigation area and existing

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

irrigation area.

2) Projection for ten years after 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 1.0210x 1 x 2 x 365/10 (persons/unit) = 50,722 unils/year
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1.

Soil Sei‘irtf:s and L.ahd Classification

W "Ic_t_é_htiﬁed Soil Serles nthe Projec Atea

3 Thme are two soﬁ serles that were estabhshed in the project area. These are San

) Manuel soil senes and Taflac soil series. The San Manuel soil series have three

- soil types, such as; SmA SiCl, SmAFSCL and SmASL. Tarlac soil series on

~ thé other hand is represented by four mapping units like TcACL, T¢BCL, TcCL

“and TeDCL.- Hectaragc summary of these soil series and types are shown in
TabIeA 1 of this appendix. (Sec Fig. A-1 to Fig. A-3)

o San Manuel Series (Sm)

San Manvel series is a member of the fine loamy, deep and well drained
soil. Itisa fé’cent altuvial soil transp'orted by water from high gréunds and
mountain ranges The surface soil is graylsh brown to pale brown, loose

and friable sxlty clay loam to sandy loam. The subsoil is light yellowish
brown to yel_l_qw;_sh brown, fine sandy loam to sﬂty clay loam. The solum
thi_ckness‘ _ral.lgés'fro.m 80 to 100 ééntimetcrs. Relief is level to neatly level.
Drainage condition is fair to good. This soil series covers 294.5 hectarage
or 25 per cent of the total project area. '

ii) = Tatlac Scries (Tc) ,

T his" séil seﬁ.es is a member of the fine loamy deep, poorly drained,
| residual soil derived from tuffaccous sandstone. - The A horizon, 30 to 60
centimeters is dark gray gritty clay loam. The B honzon, 55t0 110
centimeters is brownish gray to grayish brown chalky tuff or tuffaceous
sandstone. Rehef is rolling to hilly with small intervening flat areas.
Surface dramage is gcncrally good to excessive but internal drainage is
poor. This soil series occupies 856.5 hectares of 73 per cent of the project

area.
(2) Chemical Properties

Results on the study _éonducfcd by the Bureau of Soils, Manila, the following
labdra{bly analysis by soil series is shown in Table A-2. Based on the results,
pH is slightly acidic with value ranging from 6.03 to 6.18. The pH requirement



Table A-1 Hectarage Tabulation of Soil Series/Type by Dam

Name  Soil Series Atéa(ha)  Per Cont (%)
Bulelatin Dam  TeA 605 442
B .. T35 53.6

Hydrosol 3.0 2.2
Total 1370 100.0

Balnges Dam TcA _ 60.5 15.0

| TcB 65.0 160
TeC 100 2.5
SmA . 254.5 640
Hydrosol - 10.0 2.5
Total 4000 1000

Mangillog Dam TcA | ©176.0 S 440
TeB - 1540 385
TeDCL ) 27.00 6.8
SmA 40.0 10.0
Hydrosol 3.0 0.7
Tol  400.0 100.0

Pangasan Dam TeA | 705 30.6
TcB R IR 31.1
TC 680 29.6
T 200 8.7
Towl 2300 1000
Total 1,167.0




' fbr"ﬁ_te is;b"étwaenz 6.0 to 7.0 which is slightly acidic to neutral. On the other

B 'ihaﬁd,'_t_h.é"”génei‘alePK recominendation of the project area for rice production

during wet and dry season is about 60-30-30 and 80-30-30 kilograms per

-~ Thectare, _teSpéctively; For diversified crop like corn, the recommended rate is
about 80-60-45 kilograms per hectare.

Table A-2  Chermical Propetties

Particular ' * San Manuel " Tarlac Series
pH ' 6.03 6.18
" OM (%) 0.76 205
CEC 20.87 50.97
. BSP 66.67 82.13
| Avai_ia}gieP(ppm) 525 8.77
: 'ExchangeabIeK(ml/IO(} 2) 0.10 0.25

" Genéral fertility. Low High

| 3y .}-)é;scrip'tior_i (_Jf Lahd 'Clzisses in the Project Area
1) - Arable Land Classes

A totai of 1,030.0 hectares or 88 per cent of _lhe project area were classified
as arable land as shown in Table A-3. (Sce Fig. A-1to A-3)

a.  Class IR
This land class consists of about 346.0 hectares or 30 per cent of the
project area. Topography is nearly level to slightly sloping with

- slope ranging from 0.0 to 3.0 per cent. Class 1R consists of highly
productive land having low development cost and no limitation on

topog'raphy, soils and drainage.



The soil varies. from clay loam fo clay under laid by tuffaceous
sandstone Surface soil color is graylsh brOWn to dark gray, while
sub-soil is gray to dark gray

Ciass 2R

This class consists of good quality land lower than class 1R in
potentlai produchwty for lowland rice produchon Due to its
moderate topograph;c limitation, this area is downgraded to class
2Rt.

There are 342 5 hectare of land under this class It reptesems 29 per
cent of the total project area.

Class 3R

This class consists of fair quality land lower than class 2R in
productivity for lowland rice production due to ils severe topographlc
limitation, this is are downgraded to class 3R’e

There are 74.0-'heotar‘os'of' léod_clas'siﬁed under this class, or
equivalent to 6 per cent of the total project arcas.

Dual Class Land (IR-Zd)

This land has potentlals for both rice and dwersxﬁed crop productlon
The land has a friable surface soil havmg texturo of fine sandy loam,
silty clay loam and clay {oam throughout the root zone. Subsoil have
good permeability and drainage condition. However, for diversified
crop of restricted trainabi'lity shoﬁld be pr’ovidéd with facilities to
drain excess water at the root zone. S |

This class of land is highly suitable for irrigated rice 'du'riﬁg':the wet
season and diversified crop m the dry season wath adcquate zmgauon
supply. Class 1R-2d covers a total area of 267.5 ht:ctares or 23 pcr
cent of the project area. '



i) Non-Arable Land

These are the lands which are not suitable for irrigation developmient 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 were classificd and mapped and represents 12 pér _
- cent of the project area. -

2. Farm Economic Survey

A farm écon_o_mic su_r‘v’éy was cartied out to collect data and information relating to the
present economic situation of farmers in the Project area. These data and information
ﬁrovidg the p_"res__ent': condition of farmers for formulatihg the development plan as well as
basic data for prb_j-ec:t benefit monitoring and evaluation. ' '

o For _the;pufpo'se_,'items investigated in the survey included family struciure and
‘compositiof, fand tenure and holding, irrigation condition, crop and livestock production,
extension services, agricultural credit, farmer’s organization and farmer’s intention toward

the devé_lbpmént. .

R_ando,rﬁ san_ipling:was adopted in this survey. There are about 2,000 farm
households in the barangays related to the Project area. In total, 120 farmers were
i'n_t'erviewed by counterparts. The sampled farmers were about 6 % of all the farm

houscholds in the barangays. .
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