APPENDIX 11  GEOLOGY AND DAM CONSTRUCTION MATERIALS

CHAPTER 1 GEOLOGY
l;i' General

The study area is located betveen the Central Luzon Plain and the
Yestern Cordillera. An agricultural land zone is in the south-west of the
Plain, and the proposed dam site and reservoir are on the vicinity of the
Hestern Cordillera known as the Zambales Range.

The Central Luzon Plain extends from Fanila on the south to Lingayen
Gulf on the north. The Plain consists of flat alluvial materials which

are composed mostly of loosely compacted gravel, sand and clay originated
from volcanic tuff and pyroclastics,

The Hest Cordillera extends two parallel mountain ranges from Bataan,
northward to Pangasinan Province. The vocks §n the mountain ranges, in
general, are volcanic extrusives and the south-eastern part of the range
including the dam site are largely forsed by pyroclastics.

Geology of the proposed reservoir area is composed of pyroclastic of
the Pliocene - Pleistocene period such as volcanic breccia containing
various ratio of gravels. In the upstream of the reservoir, lapilli tuff
and tuff breccia are dominantly distributed. At the dam site area, tuff
breccia with rhyolite gravels and agglomerate ave predominant.

The general geological map is shown in Fig. 2.1.

1.2 6eological Investigations

.. During the Feasibility study stage, the following géological investi-
gations were done in cooperation with the staff of HIA.

1) Core Drillings

-Proposed Gumain Dam Site ¢ 18 holes, 1,086.03 m

~ Alternative Bam Site : 2 holes, 100.20 m
“Quarry Site . : 4 holes, 200.70 m
Borrow Area : 3Jholes, 79.70m

“Proposed Gumain Diversion Dam Site :° 2 holes, 40.10 o

Total : 29 holes, 1,506.73 m



2) Standard Penetration Tests

Proposed Gumain Dam Site : 47 nos.
Aternative Dam Site : 8 nos.
Borrow Area : 4 nos.

Total : 59 nos.

3) Mater Pressure Tests

Proposed Gumain'l};)m'Si'te : 18] nos.
Alternative Dam Site 7 nos. °
Total , : - 188 nos. -

4) Seismic Prospéctings

Proposed Gumain Dam Site : 9 lines, 8,145 m

Alternative Dam Site  : 6 lines, 4,030 m

Quarry Site H 3 ]ines, 1,820 -

“Borvow Area 't Vline, 1,010m
Total .t 19 Vides, 15,005 m

The detailed quantities of geological investigations are shown in
fable 2.1 and 2.2, and the location is illustrated on Fig. 2.2,

1.3 Geology at Gumain Dam Site
1.3.1 #8am Site

The proposed dam site iS located at the gorge downstream of the con-
fluence of two tributaries of the Gumain river and the dam axis would be
laid at about 350 m from the confluence. On this dam axis, the river bed
~has_an elevation of 60 m, width of about 100 m, and a gradient of about )
to 100. The left bank has a c}iff with a height of about 100 m and tken
rises at about 45° of average slope toward the platcau on elevation
170- 200 m. And the right bank rises at about 30° toward the plateav on
elevation 150 - 160 m. A width-to-height ratio of dam site is about 4,
when a top elevation of dam is about 160 m. 1f the top of dam will be
raised, width-to-height ratio will increase extremely due to continuity to
saddle dam on the right abutment.

Geology of the proposed reservoir area and dam site along the Gumain
river is composed of pyroclastic of the pliccene - pleistocene. By associ-
ation with size and content ratio of gravels and pyvoclastic rocks are
classified as follows:
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‘Classification of Pyroclastic Rocks in
the Proposed Dam Site Area

Ratio of Gravel
Gravels % _Size
(few)  0-5-  Granule
A o
Small  §.3p Oronule
T Pebble
Medium 30-g0 Oranule
: Cobble
:: \L - : . —
large  80-\00 Peddle

_Boulder :

Name of

Rock

Toff -

A

Tuff

breccia |

.V

rTuff .+ Sandy and muddy tuff in
general

- hLithic tuff ... an lndurated deposit

of volcanic ash in which
the fragménts are composed
of previously formed rocks
... acidic, non porous and
redium sandy tuff

- Pumice tuff ... a light colored
¢ellular, glassy rock
-having the corposition of
rhyolite ... white, auddy
and perous tuff

Lapilli tuff

—quf breccia ... included angular
volcanic bomb into the
matrix of tuff and the
fragrents of andesite

- Agglorerate ... included round
velcanic bomb into the
matrix of tuff and the
fragments of andesite

LRhyolitic facies ... composed of
gravels of rhyolite,
Diorite porphyry and
Havadite with the matrix

of Yithic tuff, pumice tuff
and fragments of rhyolite
group

Volcanie breccia
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The upper stratum of -the right abutment consists of moderately
weathered to fresh tuff breccia with rhyolite facies. Gravels in the
rhyolite facies are composed mostly of pebble to boulder size, partly
- white acid rhyolite and partly diorité porphyry. Matrix is moderately
cemented with tuff and fragments of vhyolite., This tuff breccia:is also
distributed on the both banks around the dam site. '

The left abutment, the river bed and the lower stratum of the right
abutment are conposed mostly of agglomerate:and partly tuff breccia with
andesite facies. - Agglomerate and tuff breccia are moderately weathered
- to fresh, massive and slightly jointed. Host of the joints are tight and
“with no apparént fillings. Gravels in the agglomerate ave mainly hard to
partly porous andesite having a dismeter of 10 to 20 cm. Rock matrix is
well cemented with tuff. In this stratum pumice tuff is found and shous
lense structure with maximum thickaess of about 10 m (DH-8). Pumice tuff
is yellow white in color, light weight, and soft hardness when weathered.

Overburden layers are composed of alluvial deposits, talus deposits,
residual soils and extensively weathered rocks. At the river bed, alluvial
deposits consist of well-conpacted mixture of sands, gravels and boulders
which originated mainly from hard andesite and basalt with maximum thick-
ness of about 8 m. . Talus deposits, residual soils and extensively .
weathered rock are distributed with an average depth of 5 m to 10 m at dam
site area, but lacking at steep slopes such as in the lower portion of
left abutment. S

The geological conditions mentioned above are shown in Fig. 2.3 and
2.4, . _ .

~ Avound the dam site avea, dip$ of bedding planes for the upper
stratum are almost horizontal (0- 5°). However, the loweér stratum shows
a monocline having a trend of 5 to 15° south-east dipping obliquely toward
the downstrean. : :

A séries of faults and joints are found around. the dam site, and
lineameénts are also found from observation of aerial photographs. In the
proposed reservoir, faults crossing the river partly, columar joints at
interval of about 100 m and a few platy-joints along the flow beddings are
observed, These faulls and joints are c¢onsidered not to have any serious
problems on the dam and réservoir planning since most of them are ¢rossing
against river channels and thelr scales are relatively small.

Hany of the great outcrops are observed avound dam $ite avea, and
most of them are massive rocks without open ¢racks. Reflecting the
massive structure, foundation rocks Of the dam site area have relatively
low permeability. Actually, K value, the coefficient of permeability
obtained from water pressure test on the foundation rocks shows 10-5 cm/sec
order or less except for moderately weathered rocks. K value of moderately
weathered rocks, within a depth about 20 m from sufface, becomes large
such as 10-% em/sec order. Results of wateér pressure .tests are summarized
in Table 2.3. Hater pressure tests at the overburden layers were not
conducted because of their loose structure, but K value of these layers
is antic¢ipated to be more than 10-3 cm/sec from outcrop observation,
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Approximate Permeadbllity of Foundation Rock fn Lugeon Value

——

Weathered

FOuggiﬁion Bed Rock (Fresh Rock g1 crops Remarks
i (Upper zone) (Lower zong) _
pumice tuff 18-23Lu. 2-3Lu Large  With potentia)
o _ ‘ . to piping
Tuf f - 1-2 Small  Compacted
Agglomerate 10 - 20 1-10 Middle
Tuff breccia 10 - 20 2-10 "
Rhyolitic facies 5 - 10 2-8 “  Hatrix cemented
Vol¢anic breccia 3 -10 1-6 Large  Cracky, jointful

Pumice tuff hds norial resistance agéinst piping. But concerning to
weathered pumice tuff, it is deemed to be friable and to indicate low

resistance against piping.

the presence of pumice tuff as shown below:

Presence of Pumice Tuff

Drilling works at the dam site area revealed

Top Ele.

Depth

‘LOCation DE;}' o ) () Remarks
left DR-1 173.80 24.00 - 27.05 Mixed with Tf
Abutment o 5 193.29 . $3.00-55.50  Consolidated
DH-4 -17V.40 63.50-66.70 Non core
DB-10 122,00  13.10-17.70  Mixed with Agl.
bH-12 1 168.46 38.00 - 42.25 Impervious
"DH-13 164.52 20.90- 24.90 Clearly consolidated
DH-14 -118.00 21.60- 23.40
DDH-1 - 147,00 17.10- 26.00 Clearly
Right DH-8 158.54  25.55-36.50 .~ Clearly
Abutment  py g 19018 5.25- 6.00  Mixed with another tuff
ADH-¥7 - 115.00 17.10- 23.30
DOH-3 124.00 6.95- 7.55




Based on the above result and detailed ground finvestigation, two
pumice tuff layers, each one at both abutments, were indicated. - Considering
the thickness of pumice tuff at ¢ach drill hole, pumice tuff layers are
considered to have lense structures.

Orillings at the river bed (DH-5 and DH-6) encountered artesfan
pressure at around 16 - 20 m depth. On the other hand, ground water level
in drilling holes on both sides is very deep, about 60 to 70 m below the
ground surface. _ ‘

Ground Water Level at the Bam Site

(Unit: m)

toecation Drilting Collar Ocpth of  E¥évation

Hole No. Elevation H.L. of H.L. : Remarks "
Left DH-1 173.80 48.90 124.90
Abutment gy o 193.29 66.45 126.84
OH-3 173.59 56.55  117.04
OH-4  i71.40 - none (95.40)
(76.00)
DH-10 122.00 - Unknown
(58.90) -
pH-N 173.73 31.00  142.73
DH-12 ' 168.46 none  (123.46)
o (45.00)
OH-13 164.52 38.30  126.62
BH-14 118.00 39.50 78.50
ODH-1 147.00 - 30.40  116.60
Spring 1 140.00 0 140.00 Near DH-1
(Upstream) : o o :
"2 140.00 0 140.00 .
* 3 150.00. 0 150.00 80. PASBOL
Right DH-7 1138.22 ' 68.50 69.72
Abutment gy g 158.54 . nobne {88.34)
. {70.20) :
OH-9 190.18 66,00 12418
ADH-17 115,00 - 56.00 59,00
AHD-18 154.43.  66.95 = 87.48
PDH-3 - 144.00 none - {93.80)
| (50.20) |
. Spring 140.00 0 140,00 . Located between
(Downstream) o ' ADH-18 and DBH-3

Remarks: ( ): Bottom depth or elevation of drilling hole
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. This watef_cdndition Hbich ts conductive to piping, will pose a
problem on water storage. The foundation treatment will be needed to
minimize possible Jeakage,

At the left bank, percentage of core vecovery of drill holes of BH-2
and DH-12 are very low. This may be associated with the presence of fault
structure, The location of DH-2 1§ on the¢ saddle which confoims and is
coincide with 1inearent from aerial photograph. Considering the above
geolp%igal condition and low water table, some amounts of leakage are
expected,

A sefsmic exploration at the dam site shows that the ground is divided
into three zones by velocities of elastic wave propagation. Velocity zones
are roughly correlated with the ground conditions as follows:

- Results of Seismic Exploration at the Dam Site

- Yelocity Approximate
B _ Zoqe ] (km/s) Geology Thickness
Both 1 0.4-0.7 Yop soil, tauls and  Right bank 4-5n
Abutments residual soil Left bank 2-3m
1 0.9- 1.5 Heathéred or cracky Right bank 15-28 m
' rocks Left bank 10-15m
111 1.6-2.0 Slight weathered
- and jointed rocks
River N | 0.8-1.35 Upper zone or river _ " 3m
Bed ; o deposit '
: 1T 1.8-2.5 Lower zone of river 4-5n
deposit

111 3.1-3.3 Fresh and solid rock

~ 1he éjastic velocity of the foundation shows relatively small value
considering for the sake of low formation of the underground water.

. ~2one 1 and Il velocity layers are of sand and gravel, and are very
thin (5 m) at 40 m upstream from the line A-A'. Then, they become
gradually thick to the upstream from there. The thickest is about 14 m

at near.the 8 -B' line. The low velocity zone, that has discontinuity
and small velocity comparing around zones, shows 0.9-1.3 km/s. This zone
suggests the existence of the fault breccia or local weathered zone.
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The low velocity zone fouad on the 1ine C135- €175, 6215 - 6225, and
- H30 - H60 are just located on the Vinearment confirmed by aerial photograph.
The low velocity zones on the line A960- A1010, 8825 - B990, €520 - (545 and
£550 - £580 are considered to be rows of some fault breccias and weathered
veins, '

Location of the Lower Velocities Zone at the Oam Site

Left Bank River Bed Right Bank
€135 - C175 | 6215 - G225 . C1050 - 1060
- €385 - €438 , A960 - A1010
€520 - €545 | A0 - M20
A0 - A100 | 8825 - 8990
F40 - F950 : - o 81150 - 81210
' - £580

H30 - HeO ' : £550

Remarks: '€580: E; Line name
580; Distance from beginning point (m)

1.3.2 Alternative Dam Site

The alternative dam axis is laid at about 650 m downstream from the
axis of the originally proposed dam. This site is located at the narvow
gorge with cliffs., The river bed has an elevation of 57 m and a width of
about 100 m. Relative heights of both abutments from viver bed are about

%0 m. From the above topographical condition, the dam site could impound
water of less than 70 MCM. _ :

Many of the great outcrops are found at the cliffs and massive
agglomerate - tuff breccia are predominant around this dam site. From the
results of drilling and test pit works, plateaus of both abutments are
capped by rhyolite facies, similar to those of the originally proposed dam
site. _ : . : '

Geophysical structure is also similar to the upstream dam site and
_dips of bedding planes is a monocline having a slightly oblique trend
toward the doimstredm. The pumice tuff is also present in the foundation
of this dam site. Rock quality of the foundation is the same as of the up-
stream dam site. Geological profile at this dam site is shown in Fig. 2.g.

Foundation rocks of the dam site have relatively low perseability.
It ranges 1-5 Lugeon value except for weathered rocks from water pressuve
test, Seismic exploration in the alteraative dam site shows that the
ground is divided into following zones:
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Results of Seismic Exploration at the Alternative Dam Site

——— st

- Velocity Approximate Thickness
‘ Zone (km/$) Geology  (m)
Both I 0.6-0.8  Top soil, tallus 2-3
Abutments and residual sofl _
- H 1.0+ 1.6 Heathered or crack Left bank 23
rocks Right bank 15
11 2.0 Slightly weathered
_ : and jointed rocks
River 8ed 1 0.5 Upper zore of river 4
_ deposit
11 2.0 Lower zone of river
deposit
ny Hot obtained for the thick river deposit

1.3.3 Quarry Site and Borroﬁ'Area

Q-1 quarry site was first selected at the upstream part of the
proposed dam site. ‘It is locited at the right bark of northera tributary
of the Gumain viver, about 800 m upstream of the confluence of tributaries.
Geology of Q-1 site is dominated by lapilli tuff and tuff breccia with
andesitic faties which are widely distrihuted in the proposed reservoir
area. Lapilli tuff in thé Q-1 quarry site is composed mostly of tuff
matrix from the drilling result (QDH-1) located in the center of the
quarry site. Tuff breccia in this site is 1aid below 40 m from surface
and has high content ratio of fairly hard andeésitic gravels. Drilling
cores of QDH-3 located in the southern margin of Q-1 quarry site are
conposed of hard rhyelite and medium hard tuff breccia. Gravelly group
of tuff breccia are considered to be occupied about half of the whole
quantity in Q-1 site.

, Q-2 quarry site was Selected at the left bank of Gumain river about

1 km downstream from the proposed dam site. From the field réconnaissance,

-geology of Q-2 site is consideved to be composed of tuff breccia or
folcanic breccia alternated with 1apilli tuff. But according to the

drilling vesult of QOi-2 and QDH-4,.Q-2 site are mostly composed of

lapilli tuff. And Q-2 site is not recommended for the quarry site.

The comparison, the vesults of seismic exploration at the quarry
sites are shown in the next page: '
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Results of Seismic Exploration at Q-1 and Q-2 Quarvy Sftes

o TR T S ¥ SN

Apggg%;mate Yelocities Thickness Velocities Thickness
il Zoned (km/s) (m) Zoned (kmy/s) (m)

Residual soil/ e : i

decomposed rack 0.5-1.0 5 0.5-1.2 3

Medium weathered - |

rock : 1.2-1.8 7

Siightly veathered , ' _ _ '

or cracky rock 2.0 20- 35 2.1%

Fresh and solid rock 3.0 - - ' -

Borrow area s located in the gentle slope near the left abutment.
Impervious material in the borrow area is obtained from overburden layer,
namely residual soils and totally weathered vock of agglomerate or tuff
breccia with rhyolite facies. The thickness of the layer available for
impervious embankment is about 3 t0 5 m based on the observations of test
pits, drilling cores and seismic e¢xploration.

Results of core drilling (BDH-2) and the seismi¢ exploration o
(1ine Q-Q') indicated a good source of rock matérials beneath, It contains
targe and plenty of gravel of andesite and rhyolite, and the thickness of
velocity layer {1.2- 1.6 km/s) is bélow 15 m. As far as quality of rock,
borrdw area 1 is also suitable as thé quarry site. ST

1.4 Geology at Diversion Dam Sites and Diversion Canal Rou;gg

1.4.1 Proposed Gumain Diversion Dam Site

A new diversion dam site is located at about 2.6 km downstream from
the proposed Gumain dam site. Tuff breccia - 1apilli tuff is exposing at
right abutment and terrvace deposit is broadly: éxpanding at-left abutment.
By two core drilling works executéed at river §ite, more than 20 m of sand
and gravel layer was ascertained. The layer mainly consists of pebble teo
cobble size, partly big boulder as shoan in Fig..2.6. The layer of 3.7 m
depth from surface (at 8N-2) seems to be loose deposit, and deeper layer
than the above séems to consist oOf well consolidated sand, - .
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1.4.2 FOUhdatiOn of fxisting Diversion Dam Sites

(1) Caulamang Diversion Dam_gi_gg

The upstream of the dam §s filled with newly deposited materials which

_are mainly consisted of loose gravels and sands, excessively contain-
ing silty sands. The 1éft abuytment and foundation of the dam form

- terrace deposit formed by flooding of the Caulamang river. The
terrace deposit consists of sand and gravel layer containing many
andesite gravels with 3 size of 2 to 3 cm diameter, and it is well

graded and compacted. The clay seams are not intercalated into this
terrace deposit.

(2) - Gumain Diversion Dam Site

‘Sédiment in the reservoir of the diversion dam is comparatively small,
There exist gravelly water deposits along the stream and sandy loose
deposits on the both banks. The. foundation of diversion dam seems

to be well compacted terrace deposit, which still remains on the both
banks. = Ground water :level is comparatively high around the existing
canal near the dam site. This is considered that the deposit thereof
consists of fine sand which has higher retention thaa gravel.

(3)  Porac Diversion Dam Site

The both abutments of the diversion dam form terrace with compara-
tively large height. The foundation of the dam is terrace deposit
and it is composed of sand with few clayey soil. A volume of
sedimented sand in the upstream of the dam is relatively small, but
many clayey or silty deposits are observed along the river stream.

1.4.3 Foundation of Proposed Diversion Canal Routes

{1} Porac Diversion Canal

The proposed Porac diversion canal starts from new Gumain diversion
‘dam site and runs about 1 km along the left bank of the Gumain river.
After that; the canal turns its route into the left abutmeat which
consists of terrace deposit having its height of about 25 m. The
terrace is sloping down gradually to the east and finally spreading

- into the Pampanga delta. The bed materials of the left bank of the
‘Gumain river consist of well compacted pebble and cobble except for
top soil. The terrace deposit consists of mostly fine to medium
sand, partly gravel to pebble which are well consolidated. The
alluvial plain of the Pampanga delta havidg its elevation of 30 m to
37 m is composed of well graded gravel and sand except for loose
silly sand in the surface layer.. Generally, the foundation of the
canal route has a enough bearing capacity but poor graded sands
loosened by the fractuation of ground water level are observed at
the crossing point of the river. - :
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{2) ' Caulamang Biversion Canal

The canal route runs through the right bank deposit of the Gumain river
and the deposit contains mucn of soft clayey soil. The canal route
fron this section to around 1 km downstream passes along the foot of
high térrace cliff which contains well graded sand to cobble size
materials and have a ¢nough béaring capacity for canal construction,
The last section of about 2 km of the canal runs through Fiver plain
composed of well gradé and compacted sand, gravel and alternation of
them. s

1.5 Study of Seismic Coefficient

The earthquake records to analyze a seismic acceleration were taken
from the data file published by PAGASA.. This data file shows the records
during earthquakes with a Richter's magnitude of more than 4.0 from 1907
to 1930, and reliably describés the date of occurrence, apﬂroximate
location and depth of epicenter and magnitude for ‘earthquakes in and
around the Philippines. o S

Table 2.4 shows a list of violent earthquakes (magnitude more than
5.0) that occured within a radius of 300 km from the proposed dam site, and
epicenters of violent earthquakes are plotted in Fig. 2.7. Among violent
earthquakes, significant earthquakes that might have affected the dam were
selected under the following definition. : -

M > 5.0, when A < 100 kn

M > 6.0, when 100 km < A < 300 kn

where, M: Hagaitude in Richter's scale
A: Distance from epicenter (km) -

Selected significant earthquakes are listed in Table 2.5 with results
of maximum acceleration estimated by one of Iwasaki's formulae. Iwasaki's
formulae are derived through earthquake analysis on various geological
foundations in Japan where earthquake circumstance is similar to the
Phitippines. Thé formula used in this study is applied to the Oeluvium
foundation with thickness 'of less than 25 m, since well compacted sandy .
gravels with 8 m thickneéss are deposited in the river bed at the proposed
dam site. o o ‘ A ' '

© The formala is as follows: o
am'= 5 % 108 x 100.202 H x (a4 30)-0-813

where, am: Haximum accelefatibn (gai)
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Based on the statistical analysis on non- annual exceedence series
data, -the corelation between maximum acceleration is shown in Table 2.5 and
return period §$ plottéd on a logarithm paper as shown in Fig. 2.8. The
maximum acceleration of 100 gal was obtained graphically for a retura peried
of 100 years which §s practical from the stand point of project life.

. Hhile, the basin of the Gumain river contains many valuable and
important facilities 'such as villages, town and military airforce base
which cannot be jeopardized by the constructiOn of new dam. Therefore, the
dam must be désigned and constructed safe]y under any earthquakes concerned

o Considerin? the above c¢ircumstances and that several projects in the
Philippines including the Pampanga Delta Project have adopted the seismic
coeffictent of 0.12, it i$ recommended that the design seismic coefficient

of 0.12 is adopted for this project.
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CHAPTER 2 DAM CONSTRUCTION MATERIALS

2.1 General

The proposed Gumain dam is of a center core type fill dam having the
dam height of about 100 m. It is therefore needed to utflize sofls, sands,
gravels and rocks in the vicinity of the dam site for dam embankment and
construction of appurtenant concrete structures, The field investigations
were carried out to determine the most favorable sites for material sources
from the viewpoint of quality and quantity. Based on the results of the
field investigations, the laboratory tests were performed at NIA: UPRIIS
laboratory and private laboratory {DRILL TECH INC.) ia accordance with -
the quidance of JICA study tean. . _ o S

2.2 General Description of Construction Materials

2.2.1 Iﬂpervious Materials

Three borrow areas were selected avound the proposed dam site.
A material of each borrow area is sandy or gravelly clay containing
roderately to extresely weathered fragments of bed vocks. There are not
much differences in the Soil properties found in each borrow area. Borvow
area I and 111 are located too close 0 avoid some disturbances during
dam construction and both borrow areas have smal) volume. Accordingly,
borrow area 1 which would provide sufficient volume for impervious embank-
rent use, was decided to be uséd and te be tested in detail. According
to the results of sub-surface obsérvations by digging test pits, core
drillings and seismic exploration, the mean thickness of soil layer was
estimated to be around 3 t0 5 m. ' In gencral, it is thick on the gentle
slope, while thin on the steep slope.

2.2.2 Pervious Rock Materials

Ivo quarry sites were selected around the dam site and investigated
by drilling, seismic prospecting, geological mapping, etc. After obsér-
vation of drilling core, analysis of geological characteristics of rocks
and study of prospecting volure, (-1 site was decided to be utilized as
the quarry site of the dam. Q-1 site is located on the right bank of
northern tributary of Guaain river, and is 0.5 km apart from the dam site
as shoun in Fig. 2.9. S

2.2.3 Sand and Gravel (Filter and Concréte Aggregates)

- Along the Gumain river, there exist many river bed deposits consisting
of sands, gravels, boulders, etc. The Gumain river gradually spréads the
width of the river bed toward the downstream according to the decrease of
the river bed gradient. At the upstream of Summer Place, river bed deposits
contain many cobbles and boulders with little sands, and going downstrean
away from Sumrer Place, it increases the content ratio of sand in the
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river bed, Filter materials could be obtained from the river bed of
downstream of Summer Place, and four potential filter deposits were
selected as shown in Fig. 2.10, Out of these, F-1 site was selected for
Cfiltel or concrete aggregate materials site since it has shortest distance
from dam site and sufficient volume, _

2.3 prospective Quantities

2.3.1 Impervious Hété{ié]s

From thé viewpoints of locatfon and soil properties, Borrow Area I is
proposed to be used for the embankment of impervious materials. Judging
from the results of soil tests and sub-surface investigations, suitable
impervious materials that have higher compaction density are spread on the
géntle slopes. And their available depths are expected to be 3 m to 5 m
beneath the organic top soil layer. As the Borrow Area 1 has about
. 70,000 2 except steep slopes, a prospective quantity was estimated to be
about 2.8 MCM. This amount is quite sufficient for the requived impervious
embankment volurme of about 0.7 M.

12.3.2 Pervious Rock Materials

 The investigation of drilling works indicated that the rock Q-1 site
wds less weathered and harder than that of Q-2 site. A content ratio of
hard andesite fragment in Q-1 site was judged to be considerably high
through various geological investigations. Therefore, it was determined
that the quarry site for the dam would be Q-1 site. Based upon the results
of geological investigation and analysis, the upper portion of Q-1 site
is-mainly composed of lapilli: toff and in the lower portion, tuff breccia
~ predominates. The former vock would be applied to inner shell of the dam

and the latter could be uvtilized for outer shell.

Available quantity of each rock is calculated in the following table:

. ‘ . (Unit: Mch)
Lapilli Tuff  Tuff Breccia  Total Volume

Case1 1.7 | 2.4 . : 4.1

Case 2 4.4 4.4 8.8

Case 3 8.0 7.4 15.4

The location of excavation area is shown in Fiq. 2.9.
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2.3.3 Sand and Gravel Materials

The river bed deposits of F-1 area are recommended to be utilized s
sand and gravel materials of filter zone and concrete aggregates since it
has the shortest hauling distance and the biggest volume among four river
bed deposits as mentioned in the previous paragraph. The obtainable
quantity of sand and gravel materials from F-1 area is about 5.8 MCM.

The river bed deposits contain some amdunt of big bouldeérs more than .
20 ¢m in diameter. Thosé are mostly consisted of hard andesite or basalt.
goulders are favorable to the rip-rap material for the upstream slope of
the dam. , ‘

" The content ratio of big bouiders iﬁ:the river bed materials wouid:be
approximately 30% in weight and 15% in volume. :

2.4 location of Samplings and LabOrptdry Tests

2.4.1 Llocation of Samglings

Three borrow areas for soil materials were selected by the field
investigation, from upstream the Borrow Area 1 and II in the left bank,
and Borrow Area 11T in the right bank. Twenty three test pits and thirty
auger holes were excavated at these areas and soil samples were taken from
each test pit. [In the Borrow Aréa 1, core drilling of 80 m and seismic
exploration of 1,010 m in length wére done to investigate the geological
siratua of the borrow arveas. ' : :

Two quarry sites for pervious materials were selected near .the dam
site. In the quarry sités of {-1, core drilling of 100 m and seismic.
exploration of 380 m in leagth were made. Meanwhile, in the quarry site
of Q-2, core drilling of 100 m and seismic exploration of 1,340 m in léngth
were done to investigate the geological stratum of the quarry sites.

Along the Gumain river, there exist many river bed deposits consist-
ing of sands, gravels and boulders. Filter and concrete materials would
be obtained from the river béd dodnstream of the Summer Place and four
potential areas of F-1 to F-4 were selected. F-1-area, located just down-
stream of the Supmer Place, is the most promising area since it has the
shortest haul distance to the dam and has also the widest area. Therefore,
ph{sical tests for filter materials were conducted taking the samples from
F-1 area. : :

The location of samplings for the above-mentioned construction
materials is shown in Fig. 2.2, :
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2.4.2 Laboratory Tests
~The foilowing=tésts were carried out for construction materials:
) For soil materia?s

57Spec1fic gravity of sofl particles
- Grain_size analysis
- Natura) mofsture content
- Plastic linmft test
- Liquid limit test
- - Compaction test
= Trisxial compression test, Y- and C-U
- Consolidation test
= Permeability test
- 2) For pervious materials
_ $pecific gravity test and water absorption fest
~ Compression test
- Soundness test
3} For filter and'concrete materials
- Speciflc gravnty test and water absorptton test

- Grain size analy51s
- Soundness test .

In addttlon to the above,: trlax1al compression tests were carrvied out
to know a shédring streadth and rigidity of foundation rocks. The items
of laboratory test performed are susgavized in the Table 2.6 to 2.8.
Samples collected from each material site were tested in NIA- UPRIIS

laboratory and private laboratory (Dril} Tech) under Japanese Industrial
Standard {JIS) and ASTM, -

2.5 Resﬁlts,of Laboratory Tests

2.5.1 lImpervious Hdtefjals

(1) Physical Properties

- The hhysical properties of impervious materials'are shown in
Table 2. 9 to 2.10 and Fig. 2.11.

Soils of Borrod Area | are classnfled 1nt0 GC and SC accordlng to the
United Soil Classification.”  Generally, GC and SC soils are favorably
utilized for embankment materials of velatively high dams because of:
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(2}

i) imperviousness after enough compaction, i) fairly ﬁf?hjéheaf .

strength in both saturated and unsaturated conditions, i

! _ ] _ >4 ) consider-
ably small settlement, and iv) fair workability.

Specific gravity of soil particles is 2.75 on an average ranging 2.68
to 2.83. This indicates normal value and not to contain organic
matters. Average natural moisture contents are 21.5% in dry season
and 26.9% in vainy season, respectively, AbOve résults seem to be
considerably high judging from field investigation, This may be

caused by a small quantity of sample tested. The weight of moisture

contént test was reportedly about 20 g. This weight is too small to
know the moisture content for soil of clay to.gravel,

Plastic Index {P1} is 18 on an average ranging from 10 to 20. It
indicates that the jmpervious materials are highly plastic, therefore
resistible enough against piping. Gradation curves of grain size
analysis are shown in Fig. 2.12. The content ratio of gravel (larger
than 4.76 sm) ranges mostly: from 45% to 85%. Gravels in the soils
rmainly consist of moderately to extremely weathered and fairly friable
rock fragments. Therefore, gravel$ in the impervious materials wil)
be easily crushed into small size during the erbankmént works, and

the final content ratio of gravel in the exbankment be presumed to

be from 20% to 30%. ' - '

Compaction and Permeability

The compaction tests were performed in accordance with the method of
JIS standard.

The results are shown in the following table:

Fax. Ofy Optimum Héthréi' Optimum
torrow frea  OISIY L Waletue  folsture - phlsture
{g/cnd) (%) _ (%) . :
Area 1 TP-} . 1.670  19.4 2.9
2 1.585 22.6 ce2.7
3(A) 1.ns 18.8 -
3(8) 1.485 25.0 <104
1P-4 1,275 37.0 235
5 1.395 29.0 | -6.2
6 1.630 20.4 5.8
7 - 1.370 32.2 | 2.9
3 1.425 29.0 122
22 1500 240 - 4,2
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. Maximum gry'density of compaction test s between 1,3 g/¢m3 and
1.7 gfcm3, and 1.5 g/cm3 on an average as shown in Fig. 2.13.

- Comparing natural moisture content (Hn) with optimum moisture content
(Wopt), Hn §s mostly about 3% drier than Wopt in dry season. In the
wet season Mn 1§ expected to be almost the same value of optimum

- moisturé condition. This natural moisture condition suggests that
fmpervious materials would need to add water during actual embankment
works, éspecially in dry season, If the embankment works are made at
the considerably drier condition, probably there would occur undesirable

. probleémss lacking of imperviousness, rapid differential settlement
being conductive to hydrofracturing after immersion by reservoir
viater, etc.

Standaid permeability tests on disturbed samples were conducted at
more -than 95% of maximum dry density. The coefficient of pereeability
s tn order of 107 cm/sec or less which shows sufficient impervious-
ness for embankment use. :

(3) Consolidation

As for the sample in Borrow Area I, consolidation tests were done on
two kinds of dénsity. One was abt maximum density with optisun moisture
~coatent and the other was at 95% of maximum density with optimum
moisture content (Nopt) or wetter moistuve content than Wopt. Each
sample was teésted for both saturated and unsaturated conditions.

The test results are shown in Table 2.11.

The coefficient of consolidation {Cv) is one of the index to estimate
. the degree of pore pressure produced in the embankment under construc-
- tion, . Cv of both saturated and unsaturated samples is in the order of
10-3 ca?/sec, and is considerably low. This indicates that some
“apounts of pore pressure would remain in the irpervious éabankrent
after completion of dam when wet materials arve used. However, field
moisture content OF impervious material is almost optimum. Therefore,
aeqligible pore préssuré would remain in attual dam construciton.

A compression index (Cc) shows the resistance of soil against settle-
ment. For the large scale dam such as Gumain dam, compression index
of embankment is recomméndable to be less than 0.15. To obtain (¢
of 0.15, the soil materials in Borrow Area 1 would have higher dry
density of more than 1.5 t/m3. A yield stress of coasolidation (P¢)
is also one 6f index about the resistance against settlement,

The maximum $tréss in the Gumain dam is about 20 kg/cm?. Yo surpass
the-above stress, the dry density of embankment i$ also recomsendable
t6 be larger than 1.5 t/m3. ' :

For the differences betweén Pc and Cc under saturated and unsaturated
 test conditions, samples with low degree of saturation show the
. tendency to beécome weak and to increase the settlement vapidly after
immersion into water. Accordingly during the actual erdankeent
construction, it 1s neéded to add some water into materials to avoid
making embankment dryer with low degree of saturation.
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{4) Shearing Strength

The results of triaxfal compression tests under the unconsolidated
and undrained {(u-4) condition, and the consolidated and undrained .
{¢-u) condition are surmarized below,

TTu-u_ , c-u_

o

. (kg/em?)  (Degree)  (kg/ce2) _ (Degree)
Yd = 1.6-1.7 t/m3 1.1-1.4  15°-17°  0.1-0.3 14°-19°
{High density group) '

Yd = 1.26-1.36 t/u3  0.8-1.3 10°-16° 0.1-0-5 13°-19°
(Low density group) e - -

Kote Total stress  Effective stress
analysis analysis

The relations betwéen dry density and internal friction angle and
cohésion ave shown in Fig. 2.14., = '

As for the shearing stréngth of u-u test, the internal friction
angle stightly increases in accordance with increase of dry density,
but cohesion S almost constant. At the ¢-u test, however, both of
internal friction and cohésion could not be cléarly correlated with
dry density.  As shown in the above table, theré are no differences
of shearing strvength betweén the high density grouvp and low density
group. Meanwhile both density groups have characteristics, that u-u
strength is stronger than c-u strength. This tendensy 1S contrary
to the general conception, but will occur in the following cases:

i) Initial moisture content of sample is dryer than Kopt and
process of saturation in c-u tést induces wéakéning of shear
strength., This characterfstics is also observed in the
consodidation test, and ‘

ii) Consolidation time is not énough for c-u test by lacking the
_accuracy of private laboratory. Soge samples which have wetter
moisture contents, shows weaker shéar strength of c-u than that
of u-u. This must cause lacking of consolidation.

" Comparing the test result with standard or experfenced streagth,
most of results of c-u test would bé considered to be lower strength
than actual strength. Taking into consideration thé sbove tendencies,
it‘is vecormended 10 mainly use the results of u-u for the design
value. N : . ' '
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2.5.2° Pervious Materfals

Two proposed quarry sites and one additional site were selected near
the dam site. Q-1 site is'on the right bank of northern tributary of the
Gumain river, 0.5 km apart from the dam site. Q-2 site is on the left
‘bank of the Gumain river, | km downstream of the dam site. And the ad-
ditional quarry site’is iocated on the hill in the Borrow Arca I. Each
location is shown $n Fig. 2.2,

After observation of driliing cores and outcrops, and analysis of
seismic prospecting, geo]ogical formations of quarry sites are as follows:

o . e Rhyolltic fac:es 15%
)= - Tuff.breccia 50% ‘:::;Ande51t1c facies 85%

Lo tapilli tuff 50%

. - .. Tuff breccia 30%
0-2 " {Andesitic)

| Lapiili tuff 70%

[ﬁﬁditibnal site |—— Tuff breccia - Agglomelate 1003

As for a quality of rock, the additional quarry site would produce
harder rock materials than that of Q-1 and Q-2 quarry sites. However,
since the additional site is lacated in Borrow Avea 1, it is inferior to
the other quarry sites concernang to the workability and quantity.

Comparing (- 1 and Q-2 quarry sites, Q-1 site would produce andesite
rock, that is favorable as rock materlals and prospective voluse of
weathered weak lapilli (or lithic) tuff in Q-1 site would be also smaller
than in Q-2 site. Therefore, Q-1:site is judged to be suitable for the
quarry site among three quarry sites.

Physical properties of 13pilli tuff materials (drill core) in Q-1
site are as follows:

- specific gravity | | r2.27
- Absorption _ : 10.7 %
- One dimensional compression strength: 120- 250 kg/ce?

Genevally, the rock materials for high dam ave requived to have the
following qualities: . _

- Appavent specific gravity : more than 2.5

~ Water absorption tess than 3% :

- Compression stvength more than 700 kq/ce?

(%)
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Judging from the test results, lapilli tuff materials do'not satisfy
as the rock materials. Accordingly, these materials would not be able to be
used as the upstream rip-rap which demands high durability, and are recom-
‘mended to.bé utilized ia the downstream of dam embankmént or upstredm
inner shell, However, the rock consisting mdstly of andesité fragment can
be acceptable to be used for upstream outer shell $ince andesite fragménts
show fairly high compression stréength as shown in Table 2.12. '

2.5.3 Sand anrd Gravels

The gradation curves of filter matervials are shown in Fig, 2.15.
These materials are of well-grade with proper amount of gravels and sands.
The content ratio of fine particles'(Rpg‘passing §200 sieve (0.074 rer mesh)
is only about 0.5% or less. It is generally said that the ability of
filter drainage would be spoiled when a filter material have more than 5%
of Rp. Thé results of gradation tests show fairly smal) Rp, and therefore
the proposed materials are suitable as the filter of the dam embankment.

, As for the coarse aggregate of concrete, the folléﬁing'guide line is
shown in the Japanese standard:

- Apparent specific gravity : more than 2.5
- Water absorption : less than 3%

- Chemical durability : less than 18%
{1gS04 solution) ‘

Comparing the results of test with the above guide line, most of
siﬁplegtdo not pass the item of apparent specific gravity but satisfies
other items. _

Judging from the above results and examples used thése materials for
concrete in local construction actually, the filter matérials arve also

capable to be utilized for concrete aggregate.

2.6 Désign Value of Dam Materials

Based on the results of field investigétions_and_laboratory tests
discussed in the previous paragraphs, the design values of the Gumain dam
were determined as described below: o :

2.6.1 lnpervious Faterials (Zone 1 - Core)
1) Density (Unit wéight)

- Dry density ~ vd = 1.48 t/m3 (on an average)
- Hatef content ' W= 274 (on an_averége)
- Specific gravity Gs = 2.75 (on an average)
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2)

TTYd I Y
- Wet density . Yt = Ydx (14405 = 1.48 x (14420
= 1.88 t/m3
- Saturated density ysat = -@%’{—g— XYW = ?-r?;%t-gggé x )
= 1.94 t/m3

“Shearing Strength

Usually a design value of shearing strength for soil materials is
decided by the result and snalysis of c-u triaxial test. As
mentioned before, the results of ¢-u test on the impervious
matérials were suspected to have some inaccuracies in consolidation
process and to show low strength. Then, as for the impervious
matéerial ‘of Gumain dam, the design value of shearing strength vas
determined by the results of u-u triaxial test.

The shearing streagth (total stress analysis) of u-u test is
sumarized below:

- Group of Yd = 1.6 - 1.7 t/m3

e = 13.5 t/me, ¢ = 14.0°
- Group of Yd = 1.3 - 1.4 t/m3
¢ = 11.0 t/n2, ¢ = 14.0°

Judging from the consisténcy and hardness of compacted soils,
cohesion (c) of above results shows sorewhat lavge, The modifi-
cation factor of 0.8 is recommendable to apply to the result of
cohesion. Accordingly, the design value for impervious materials
at Yd = 1.5 t/m3 were determined as follows:

- Cohesfon ¢ = -“3'5“0-3,; 11.0%x90.8) . g g - 9.0 t/m2

- Angle of inteynal friction  § = 14.0°
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2.6.2 Pervious Transition Materials (Zone 2)
1) Density

Specific gravity of rock material

Gs* = 2,05 (on an average)
- Absorption Qp = 8% {on an average)
- Yoid ratio e = 0.2 {estimated)

Yd(!a-loo) +vd

- ¥t = 2
BS' L 025 v v
Yd =3 XY = 7y X 1.0 = 1.7 t./m3‘ _

Yt n.ilx(iyﬁ%);ljlyx%}.

1

1.78 t/m3 (mean value of saturated and

dry rocks)
-Tsat=!§ﬂ;:—glx‘|’w—(2~r@%—g—2 x1=1.88 tl_m?.
- Ysub = 0.88 t/m3

2) Shearing Strength

- ¢ = 36° (estimated from physical properties)

]

-C=0 t/m3:(QStimatéd from physical properties)

2.6.3 Pervious Rock Materials {Zone 3)

1) Density
- Gs' = 2.3 {estimated from physical propevties)
- e = 0.3 {estimated)
- Qp = 3% (estimated)
- Y4 = lﬁfe Xt = 1. 77 t/m3
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Yd{llrQ =) + vd R
- ¥Yt-= T%g. = 1.80 t/m3 (mean value of saturated
and dry rocks)

- Ysub =‘].00*t/m3

"2} shearing Streagth
- ¢ = 38° (estimated)

--C =0 (estimated)

2.6.4 Rip-Rap Materials {Zone 4)

The rip-vap materials are of andestlc or basa]tic cobble and boulder
selected from river bed deposit.

1) Density
- Gs' = 2.5 ({estimated)
- e = 0.4 (estimated)
- Qp = 3% (estimated)
- fd =1.79 t/m3
-~ Yt =1.82 t/m3
- Ysat = 2.07 t/m3
- Ysub = 1.07 t/m3

2) Shearing Strength
- ¢ =40° (estimated)
- €C=0  (estimated)
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2.6.5 Filter. Materials and Concretgﬁﬁggregates

The laboratory tests for filter materials and concrete aggreqgates
were carried out as shown in the following table.

Filter Grain Size ﬁhalys1s Specific Absorption .

: e oy Soundness
“o:, Passing (%) Gravity (for Coarse)
DQPOS‘E;_ #4 §200 (060[010) (for Coarse) (%) . (for Coarse)
F-) 27.17 0.04  32.6 _ 0 1.56-3,36 . 3.11
: 2.2Y-2.56 N
F-2  35.18 0.44  79.2 o 1.35

The durability test (Soundness test) was done by ustng the nagnesiun
sulphate. for concrete aggregates, especially required high quality of
coarse aggregates may be defined as follows according to the gu1de line

of JSCE. |
- Specific gravity : more than 2.5
- Hater absorption : less than 3%
- Chemical durability : 1less than 12% |
Judging from the results of laboratory test, the gravel from river

deposit of F-1 site is almost usable as the coarse aggregate in quality
except for site and clay content ratio.

On the other hand, the criteria for filter materials is given by the
following descriptions from the relation with core materials.

1) 5% grain size of filter material ; 5
154 grain size of core material

2) 15% grain size of filter materiall<-5
15% grain size of core material

3} 1t is desirable that gradation curve of filter materials is
approximately paraltel to that of the core materials.

4) If the core material contains coarse material, i) and ii} shall
be applied to the matertals under 25 mm size. -

5) Filter materials shall not be cohesive and not contain more
' than 5% fine passing Ko.200 (0.074 tm) sieve.

The resulls of ?radatlon test of river deposit of F-1 site indicate
that the sands in F-1 site can be used as the filter material.
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CHAPTER 3 RECOMMENDATIONS

3.1 Geological Investigations

' Gebldgtcé}jinvesti?atiohs of the dam sité at the stage of F/S mainly
depended on the cove drilling and seismic prospecting. Formation of
geological properties of permeability, elevation of water table, etc.,
were obtained by the above investigations. But precise rock profile in
the de¢p foundation such as degree of weathered or cementation, content
ratio of gravel, hardness of sane matrix and so on, could not be obtained
because of low recovery of drilling. Before construction of the dam, more
detailed investigations especially by test adit should be excuted. Not
only precise observation of foundation but also bearing test in the test

adit also should be performed,

Recormmendable Yocation of test adit at dam site is described below:

: {Unit: m)
" Ground  Target
Ttem . Location Level Length Remarks
Test Adit No.1 Right 10.0 40 River bed
abutment
" No.2 Right 105.0 50- 90 Boundary of rhyolite
abutrent and agqlorerate,
_ pumice tuff
" Ko.3 Left 105.0 40 Pumice tuff, to DH-4
abutrent
“  Ko.4 Quarry site I 150.0 50 To QDH-1
" tlo.5 Quarry Site | 140 10 To QBH-3, boundary
: of rhyolite and tuff
_ breccia
" Ho.6 Upstream right 135 90 To DH-8
abuteent

3.2 Dam Construction Materials

(1) lepervious Materials

Both of the resulis of physical and mechanical soil tests had some
inaccuracies mainly owing to inadegquate apparatus. <Confirmation of
soil test on representative materials in Borrow Area 1 is recommended
before the constvuction of dam. Borrow Area 1 has vast area and
could not fully grasp available depth and volume of impevvious
matertals. Additional test pitting or drilling is also recosmendable.

llf??



(2)

(3}

Pervious Materials

Yechanical properties of pervious materials seriously affect the
stability and economy of the dam. Material tests, sspecially shearing
test, on the pervious rocks (Iapil]i tuff and tuff breccia) obtairable
from the tést adit in Q-1 quarry site should be performed by using
large-size apparatus.

Filter Materials

F-1 site for filter material and concrete aggregate w1dely spreads,
along the Gumain river. Since there exist very wide terrace deposits
neighboring to the river, drilling and seismic prosﬁect1ng investi-
gations are recommended on the terrace to confivm the formation of
geology and depth of sandy materials.
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~ Table 2.1

QUANTITY OF CORE DRILLINGS

11-7.}

_ | Collar Conpleteg  Mumber  Hurber
Location Hole No. fL. fepth ST W.P.T
. . () (m) (nos.)  (nos.}
Proposed Gumain DH-1 173.80 52.97 5 10
Dam Site DH-2 193.29 70.00 8 19
DH-3 173.59 170.27 -3 i6
DH-4 171.40 76.00 - 22
oH-5 61.40 70.60 - 3
tH-6 64.00 70.00 - 2
OH-7 138.22 86.60 - 20
-8 158.54 -70.20 6 8
DH-9 190.18 70.00 - 20
pH-10 122.00 58.90 8 3
DH-11 173.73 34.50 4 4
pH-12 168.46 45.00 3 i
-DH-13 164.52 40.02 2 7
oH-14 118.00 40.35 4 7
ADH-15 64.01 50.37 - 14
ABH-16 67.00 50.25 - -
ADH-17 115.00 60.00 - 4
ADH-18 154.43 70.00 4 2t
Alternative ObH-1 147.00 50.00 4 1
Dam Site DDH-3 144.00 50.20 4 6
Guarry Site QDH-1 204.45 50.40 - -
QoH-3 157.96 50.10 - -
QDH-2 137.83 50.00 - -
QbH-4 132.28 50.20 - -
Berrod Area BDH-1 167.05 20.20 - -
8DH-2 213.10 39.20 - -
BDH-3 163.03 20.30 4 -
Proposed Gumain BRo.1 47.30 20.10 - -
‘Diversion Dam Site B8No.2 44 .10 20.00 - -
Total 1,506.73 59 188
Remarks: S.P.T. = Standard Penetration Test
H.P.T. = Hater Pressure Test



Table 2.2 QUANTLTY OF SEISMIC PROSPECTINGS

- . Exploration Length
Locatlon Line m
Proposed Gumain Dam Site A-A 1,100
B - B. l ’]50
c-c 1,210
D - D 605
E- ¢ 660
F-~F' 990
G - G6' 880
H -# 880
a-a' 670
Alternative Dam Site I -1 1,270
3 - J 960
K=K 530
L-1L® 400
H-H 43@'
N - N 440
Quarry Site 0-0 380
p -9 500
R - R 940
Borrow Area Q-q 1,010
Total 19 lines 15,005

Remerks: Spacing of receiving points

Linea - a*, I - I';
Otheérs H

fquiprent: OY0 Kodel PS-10, 12 channels x 2

5m
10 m
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 SUMMARY OF WATER PRESSURE TESTS

Table 2.3(1)
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SUMMARY OF WATER PRESSURE TESTS

Table 2.3(2)
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SUMMARY OF WATER PRESSURE TESTS

Table 2.3(3)
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SUMMARY OF WATER PRESSURE TESTS

Table 2.3(4)
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Table 2.4(1) . VIOLENT EARTHQUAKES AROUND THE STUDY AREA

{1907 - 1980)
bata N - " Epicenter ® ) D
Ko, Ho. fate = st st I
-2 } Har. 18, 1907 | L 123 295 7.6 -
3% 2 fpr. 13, 1927 16 0 126 172 1o 6 34 140
41 3 for. 19, V1921 . 16 120 120 6 3/4 100
43 4 Jua. 15, 1423 12 V2 121 142 300 7.0 -
45 5 Aug. 5, 1928 16 071 119 172 150 150 N
67, 6 Oct. 28, 1531 . 17 V12 ¥21 /2 295 6 1/4 -
79 7 Jul. 18, 1932 . 14 320 125 6.0 100
80 8 Aug. 24, 1932 16 V72 120 142 165 6 1/4 -
8 .9 Har. 3, 1933 15 172 120 0/} 70 5.5 120
92 10 Jun. 6,13933 14 120 125 6 /4 -
97 n o Sep. 20, 1933 - 13 Y 230 6.5 100
106 12 Jul; 31,198 - 150N 149 34 75 5.6 -
163 13 Nov. 26, 1934 14 120 125 6 ¥4 -
112 4 fFeb, 12,1935 ¢ 1312 . 122 3/4 300 6.0 -
126 15 Yay 20, 1936 13142 121 112 200 6.0 169
149 16 Aug. 20, 1937 14 172 121 V2 125 7.5 -
185 3?7 May 6, 1939 13 142 121 174 150 6.5 110
156 18 Har. 28, 1980 . 14 172 120 0N 75 6 3/4 200
21 - 19 Yay 9, 194} 14 123 295 6 374 -
230 20 Apr. 28, 1882 1312 121 01 180 1.7 -
- 425 2 Dec. 22, 1§53 16 ne 190 5 3/4
8 22 feb. 15, 1956 Y 120 25 6.2 -
523 23 Jul. 19, 195 15 0% 120 172 5 5 3/4 -
534 24 Oct. 23, 1956 1312 120 12 170 6 34 100
53% 25 Nov. 10, 1956 15 3/4 120 1/4 8% 6.0 -
- 628 26 Feb. 9,1958 © 13 ¥21 230 £.9 -
1né 27 Jul. 18, 1959 15 12 Y20 142 55 7.0 200
769 28 Pay 21, 1960 15 /2 2112 0 s $.0 -
185, 29 Aug. 31, 1960 13.8 119.9 150 5.4 24
192 30 Sep. 19, 1960 16 120 120 5.5 -
820 31 Fed. 26, 1561 16.1 121.6 170 6.1 k¥4
828 32 Jua. 19, 1561 13 0/} 21 y2 . 2% 5.3/4 56
879 33 Jun. 30, 1562 16.4 122.3 250 5 3/4 -
© 803 M Nov, 27, 1562 1.9 1199 60 5.3 -
408 35 Dec, 21, 1952° . 15,9 121.8 175 5.0 -
g21 3% Feb. 25, 1963 15.3 121.7 140 5.5 -
939 37 May 17, 1963 16 1/4 120 011 145 5.6 .-
597 38 Mar. 26, 1964 13.87 120.77 130 5.3 Y22
1021 33 Jun, 22, 1864 1367 . 120.5% 150 5.1 72
1025 40 Jul. 9, 1464 - 15,36 119.67 %0 5.3 8
aon 4 Nov. 30, 1984 = 13.8 120.8 140 5.0 207
‘22 42 Mr. 3,195 13,82 19.9 s 5.0 68
‘129 43 Sep. 10, 1555  13.96 - 120.87 125 5.0 149
1235 44 Jan. 10, 1% 1381 - - 120.12 135 5.3 133
1239 45 Feb. 3, 1966 16.66 119.93 180 5.3 -7
1316 46 Aud. 15, 1958 13.28 121.36 215 5.5 28
1323 Y Aug. 28, 1966 13.723 120.84 150 5.0 n4
1326 48 Aig. 30, 1966 13.4 120.8 185 5.3 86
1My 49 Oct: 11, 1566 ~ 13.98 120.14 120 5.1 104
1352 50 . Deéi 20, 1956 14.57 122.17 150 5.3 32
1356 5) dani 15, 1967 13.78 . ¥20.21 140 5.4 170
1379 52 Mar. 28, ¥367  17.02 V22,43 305 5.1 16
1850 53 Oct. 12, V867~ 12.27 12183 290 5.5 ]
1536 54 - Jua. 6, %088 149 1R 60 5.3 53
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Table 2.4(2)

VIOLENT EARTHQUAKES AROUND. THE STUBY AREA

(1307 - 1980)
Tata _Eplcenter A ot b
ata No. Date -;Ifi--‘~ﬁ13%ﬂ—~ (ra) _Mostitude 44
1538 55 Jun. 12, 1968 13.8 120 34 10 5.1 135
1553 56 Avg. 1, 1968 16.3 1221 25 5.9 3
1556 57 Aug. 1,.1968 15.77 ¥21.1% 165 5.0 KX ]
1564 58 Aug. 3, 1968 16.45 122,31 255 6.} 52
1568 59 Aug. 3, 1968 16.3% 122.41 255 - 5.2 48
1569 60 Avg. 4, 1568 16.6 122 172 280 5.1 50
1579 51 Aug. 6, 1968 15.65 121,96 175 £.2 - 30
1581 62 Avg. 8, 1958 16.04 121.98 195 5. 61
1583 63 Aug. 9, 1963 5.1 12192 . 175 5.} 63
1584 64 Aug. 10, 1968 15.4) 120,59 13D 5.1 8
1586 65 Aug. 13, 1968 15.62 12}.83 160 5.0 42
1587 65 Ayg. 14, 1968 15.08 122.5) 220 5.5 13
1593 67 Aug. 23, 1968 15.7 121.9 ¥70 5.1 57
1596 €8 Pug. 28, 1968 15.57 122.13 210 5.0 15
1597 69 Avg. 28, 1958 15.55 122.02 15 5.2 42
1598 70 Aug. 29, 1968 15.5) 121.98 170 5.3 39
1600 n Aug. 29, 1558 15.57 122.00 175 5.1 . 68
1602 12 Aug. 29, 1568 15.9 121 3/4 170 5.3 - 50
1666 73 Sep. 3, 1958 15 1J2 122.2 195 5.0 4]
1610 74 Seép. 19, 1558 14.92 120.24 - 25 5.2 &0
1611 s Sep. 22, 1568 15.72 121.88 120 5.3 47
1614 76 Sep. 28, 1963 16.18 122.33 245 5.2 42
1628 77 Kov. 2, 1968 16.06 121.92 155 5.0 4)
1630 78 Kov. 4, 1968 13.5 120 ¥/2 Vo 5.0 75
1636 79 Nov. 22, 1558 16.17 12212 220 . 5.3 . 60
1646 &9 tec. 12, 1963 16.3 122.3 240 5.2 &4
1652 81 fec. 29, 1468 13.6 120.4 155 5.2 55
V216 82 ¥ar. 2, 1969 13.1 120.6 . 215 5.0 62
1217 83 ¥ar. 2, 1968 13.02 120.83 rEs 5.0 1
1805 24 ¥ar. 26, 1969 16.2 122.2 225 5.0 30
1834 85 Kay 15, 1969 16.04 121.87 150 5.0 €2
1853 86 Jun. 10, 1569 13.2 121 1/2 230 . 5. 17
18656 87 Jun. 25, 1969 13.46 120.33 175 5.0 60
1892 88 Sep. 4, 1969 16.37 119.56 - 1S 5.0 - 80
1904 8% Gct. 6, 1569 - 14.93 120.11 . .35 5.6 &6
1935 %0 Dec. 23, 1959 13.24 120.65 125 5.3 127
1531 9 Feb. 6, 1969 12.69 121,93 300 5.3 k! |
2065 92 Far. 4, 1959 13.6 120.5 155 5.3 69
2025 93 Har. 29, 1969  13.%4 uosr 120 ‘5.3 123
2031 94 rpr. 6, 1969 13.97 120.32 115 5.2 88
2033 95 Aor. - 7, 1959 15.78 1217 160 6.5 40
2034 95 Apr. 7, 15689 15 142 122.4 215 5.6 a7
. 2035 97 Por. 7, Y949 15.4 121.8 150 5.1 48
2036 98 Apr. 7, 1959 15.68 121.8% 165 5.5 73
2032 59 hpr. 7, 1959 15.53 121,86 160 s.g 3
2040 100 Apr. 7, 1569 15.49 121,78 150 5.2 3
2053 10 ror. 7, 1959 15.33 121.83 150 5.1 o
2062 102 Apr. 8, 199 15.38 - 121.63 1 5.2 4
2067 103 or. 8, 1569 15.59 121.72. 150 5.3 kY|
2069 104 por. 8, 1970 15.4 121 3/4 1183 5.7 2
. 2070 165 Ror. 8, 1920 15.3) 121.88 155 5.3 .0
2003 b6 fpr. s. 1970 1542 121.93- 165 5.1 H
2017 107 Apr. » 1970 15,55 123,85 169 5.3 26
2095 103 r. 12 1520 15.08 122,01 165 5.8 - 25
2096 103 Apr 12, 1970 15 122 165 5.1 18
2097 110 Aor. 12, 1970 15.21 122.04 120 5.5 18

.8
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Téble 2.4(3)

VIOLENT EARTHQUAXES AROUND THE STUDY AREA

(1907 - 1980)
Data ; Eolcenter (%) & L bt D
ho, M. Date Xt (kn) Mrooilde g
2303 m Apr. 12, 1970 15.7 ¥22,5) 220 5.4 32
mns 12 fpr. 12,1920 . 15,08 122.05 170 5.0 23
2120 13 fpr. 12, 1970 15.12 122.05 170 - 5.1 33
- 2125 14 fpr. 12, 1970 15.07 122.5% 220 5.4 26
2130 Hs Apr. 12, 1970 15 1/4 122.4 210 5.0 kX ]
213 36 Apr. 13, 1970 15.26 122,24 190 5.2 5
2134 nz- Apr. 15, 1970 15.11 122.n 240 5.6 50
2147 ns dor, €2, 1970 15.37 121.03 70 5.3 46
2161 119 Kay 1, 1970 15,64 121.78 155 5.3 33
" 2165 120 Kay 6, 1970 .1 12).76 160 5.1 1
2180 121 Jua. 16, 1570 15.3 122.0 165 5.1 19
2193 122 Jul. 10, 1970 13.93 129,42 120 5.5 89
2253 123 Nov. 21, 1970 15.01 126.13 35 5.5 53
2323 124 CApr. 29, 191 13.0 122.3) 300 6.0 9
. 2348 125 Jul. 2, 191} 15.9 120.3 100 5.0 -
2350 ¥i6 Jul. 4, 191 15.604 121.876 165 5.5 30
23151 127 Jul. 20, 19N 15.4 120.0 65 5.4 -
2365 i fug. 20, 19N 13.7 121.1 160 5.5 -
2318 128 Oct. 12, 1971 14.1 122.5 240 5.2 -
238) RE Oct. 27, 1971 17.3 120.4 250 5.5 -
© 2407 131 Jan. Y4, 1972 13,4 121.0 150 5.1 126
2423 132 Feb. 19, 1972 12.78 121.22 260 5.1 14
2427 133 Feb. 28, 1972 13.7 121.5 185 5.3 -
2434 134 Kar. 16, 1972 16.2 121.6 120 5.4 25
2439 135 ¥ar. 28, 192 13.4 120.8 185 5.0 165
2444 136 fpr. 14, 1972 14.892 119,736 80 5.0 47
2449 137 &pr. 25, 1972 13.4 120.5 180 1.0 50
2450 133 Apr. 25, 1972 13.8 120.3 135 5.3 -
245} 139 Apr. 25, 1972 13.524 120.522 165 5.4 33
2452 o Rpr. 25, 1972 13.6 1205 160 5.3 -
2452 R} 2or. 26, 1912 13.6 120.7 160 5.2 -
2458 142 Apr. 26, 1972 13,1 121.0 220 5.4 -
2459 . 143 Ppr. 26, 1972 13.4 120.8 185 5.2 -
461 144 fpr. 26, 1972 13.125 120.348 205 5.0 50
2462 145 Apr. 25, 1972 13.1 120.8 215 5.1 -
2464 146 fpr. 26, 1972 13.4 120.9 155 5.2 -
2465 147 for. 26, 1972 13.231 120,301 200 5.1 23
2466 148 Bor. 26, 1972 13.4 120.9 185 5.5 -
- 2468 149 Apr. 26, Y972 13.3 119.3 225 5.2 -
2453 150 Apr. 26, 1912 13.8 120.7 150 5.0 -
2an . 151 Apr. 26, 1972 13.3 120.7 150 5.5 -
24712 162 Apr. 27, 1972 13.4 120.8 185 5.7 -
2473 153 Apr. 21, 1972 13.437 120,444 175 5.2 56
2475 . 154 Ror. 21, 1972 13.19 - 120.43 200 5.4 45
2478 158 Apr. 27, 1972 13.2 120.8 205 5.0 -
248) 155 Rpr. 29, 1972 13.5 120.7 170 5.3 -
242 157 Aor, 30, 1922 C13.2 120.7 200 5.5 -
2483 158 Rpr. 30, 1972 “13.5 120.6 170 5.9 25
2434 159 for. 30, 1872 13,609 120,456 155 5.3 &6
2485 160 Kay 3, 1972 13.4 121.2 195 5.1 -
2490 161 Kay 8, ¥922 13.6 120.8 160 5.3 -
249) 162 Hay 12, 1972 13.4 121.0 190 5.3 -
2495 163 Hay 17, V92 13.359 119,552 185 5.9 37
2456 164 May 17, 1912 13.30 120.0 195 5.2 -
2498 165 My 22, 1972 16.599 122,29 260 6.9 kY
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Table 2.4(4)  VIOLENT EARTHQUAKES AROUND THE STUDY AREA
(1907 - 1980)

ata ,
“Ko. Ko.

= fplcéﬁter °y r) —= -
Date “—--H—- ‘ S 1 (kﬂl P&Qﬂi tude {kﬂ)

2439 166 Hay 22, 1972 © 16.7240.030 '~ §22.4310.038 285 5.5 3
2504 167 Hay 22, 1972 16.7 122.5 285 8.2 33
2507 168 May 22,1912 16.402 122. 163 C 24D 5,0 Y1
2508 164 May 23, 1972 15.6 1S b 5.2 -
2509 V70 ¥ay 23, 1972 16.8 122.4 285 5.1 -
2519 171 ¥ay 25, 1972 - 16,382 122,518 %65 5.1 -3
2520 172 Fay 26, 1972 13,293 120,407 190 5.2 . 30
2521 173 Fay 26, 1972 ~ 13.33¢0.024 120.40+0.030  }85 5.3 -
2523 174 Jun. B, 1922 16.70+0.040 122.33:0.047 280 5.2 -
2532 175 Jun. 12, 1972 16.7 122.% 285 5.5 40
25356 176 Jun, 19, 1972 13.338° 120033 185 5.3 49
2553 117 Mg, 3,1972.  13.442 120,38 124 5.3 133
2556 178 Asg. 28, 1972 13.3540.055 ' 120.2510,070 . 180 5.3 010
2763 179 Mar, 15, 1913 - 13,93 120. 357 129 5.2 ‘N3
2851 120 Jul. 18, 1973 14925 N9.855 65 5.1 -
2815 183 Aug, 23,1973 - 16484 . . 121917 . 235 5.1 64
2919 182 Cct. 7, 1973 16.2310.063 m tmo 082 - 240 5.0 -
2922 183 Get. 9, 1973 . 16.2 A 265 5.5 -
2926 184 Oct. 25, 19723 - 12 £610.022 120 ézro 026 130 5.7 LXTT
2940 185 Nov. 21, 1973 13.452 121,015 185 5.1 © 39
255% 166 Jan., 7, 1914 - 16.7 120.2 185 5.5 -
2965 181 Feb. 9, 1974 6.2 320.) - 135 5.5 -
2958 163 Feb. 12, 1974 13.523 120, 458 165 .5 74
297 183 Feb. 19, 1974~ 13.909 12,6 215 6.1 7
2930 190 ¥ar. 22, 19710 - 12.08} L8, na 240 5. 34
3009 191 Apr. 16, 1974 13.6 120.9 165 5.6 100
31is 192 Oct. 22, 1974 13.4 120.5 180 5.7 -
3)22 193 tov. 3, 39714 . 15.007 122.67 235 5.1 33
3167 191 Feb. 1, 1975 13.044 120.23 L7220 5.0 KX
3227 195 Bor. 29, 1915 13.7 120.8 150 5.6 -
3228 196 Rpr. 29, 1975 - 12.6 1.6 295 5.7 -
3235 197 Fay 1, 1975  13.6640,035 . 120.8810.045 15§ 5.0 54
3236 188 Fay 1}, 19725 © © 13.624 120,768 160 5.1 48
3254 199 May 23, 1975 13.6%2 120.8%52 155 5.0 4
3275 200 Jun. 18, 1975 15 121 60 5.9 -
”19 201 Jul. 8, 1975 13.54¢0.035  120.3440.062 160 5.0 &4
3322 202 Oct. 5, 1975 14.40 121,525 180 5.0 33
3323 203 Oct. 8,3975 137 120.4 13 ‘5.2 -
3560 204 Dec. 6, 1975 17.416 119.682 280 5.8 ¥9
3561 205 Bec. 6, 1975 16 o Ny - 190 5.2 -
3637 205 Feb.-13 1975 13.916  120. 123 130 5.8 29
3681 207 May 2, 1976 13.58:0.031 122.3410.045 260 5.2 57176
3682 208 Hay’ 4, 1916 13.38 12021 180 5.4 0
3583 209 May S5,1976 14 B I3 I 125 5.2 0
3698 210 May 2l . 1976 % - - 60 5.4 -
. 3705 2N Yay 28,1976 - 15 123 270 5.5 -
3933 212 Sep. 22, 1976 13.7 . Ye0.8 150 5.8 50
4024 213 Gec. 5, 1976~ 17.3740.034 ' 120.810.052 285 5.2 43472

fezarks: &: Oistance from epicénter
D: Oepth froa the surface
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Table 2.5  SIGNIFICANT EARTHQUAKES AFFECTING TO THE STUDY AREA
o {1907 - 1980)

o Epfcenter (°) ) "Hagni- 0 wm

Ho. Date H 3 (km) _ tude  (xm) _ (gal)
1 Har. 18, 1907 [ 123 295 7.6 - 36
2 Arp. 13, 1927 16 0/0 120 1/2 110 6 3/4 140 43
3 Apr. 19, 1927 16 120 120 6 3/4 100 41
4 Jun. 15, }928 12 172 12% 172 300 7.0 - 26
5 Aug. 5, 1928 16 0/1 110 172 150 6 1/4 - 28
6 Oct. 28, 193] 172 1/2 121 142 295 6 1/4 - 19
7 Jul. 18, 1932 14 120 125 6.0 100 28
8 Aug. 24, 1932 16 1/2 120 V/2 165 6 1/4 - 26
9 Mar. 3, 1933 15 1/2 120 12 70 6.5 120 50
10 Jun. 6, 1933 14 120 125 6 1/4 - 31
11 Sep. 20, 1933 13 11 230 6.5 100 24
)2 Jul. 3}, 1934 15 0/1 119 3/4 75 5.6 - 30
13 Kov. 26, 1934 ‘14 120 125 6 1/4 - 31
14 Feb. 7, 1935 13 1/2 122 3/4 300 6.0 - 16
15 Hay 20, 1936 131/2 12y 1y2 200 6.0 160 21
16 Aug. 20, 1937 141/2 123142 125 7.5 - 57
17 May 6, 1939 131/2 121 1/4 190 6.5 110 27
18 Mar. 28, 1940 14 1/2 120 0/} 75 6 3/4 200 54
19 Hay 9, 194) 14 - 123 295 6 3/ - 24
20 Apr. 28, 1942 13 1/2 121 onn 180 7.7 - 50
21 Jul. .19, 1956 15 071 120 /2 5 5 3/4 - 169
22 Oct. 23, 1956 131/2 1201/2 0 6 3/4 100 33
23 Hov. 10, 1956 15 3/4 120 1/4 85 6.0 - 35
24 Jul. 18, 1959 15 /2 120 1/2 55 7.0 200 13
25 Feb. 26, 1961  16.1 121.6 170 6.1 32 24
26 kov. 27, 1962  14.9 119.9 60 5.3 - 31
27 Jul. 9, 1954 15.36 119.67 90 5.3 43 24
28 Jun. 6, 1968  14.9 119.9 66 5.3 53 31
29 Aug. 3, 1968 16.45  122.31 255 6.1 52 19
30 Sep. 19, 1968  14.92 120.24 25 5.2 60 50
31 - Oct. 6, 1969 14.99  120.1) 35 5.6 66 49
32 Apr. 7, 1969 15.78 . 121,71 160 6.5 40 30
33 Apr. 22, 1S1C  15.37 121.03 70 5.1 46 26
34 Nov. 21, 1970  15.0} ¥20.13 3 5.5 53 47
35 Apr. 29, 197} 13.0 - 122.3 300 = 6.0 30 16
36 Jul. 20, 197} 15.4 . 120,0 65 5.4 - 31
37 Apr. 14, 1971 14,892  119.736 80 5.0 47 22
38 Apr. 25, 1972 13.4 = 120.5 180 7.0 50 36
3 May 22, 1972  16.599 122.290 260 6.9 39 27
4 Jul. 18, 1973  14.925 119.85% 65 5.1 56 27
41 Feb. 19, 1974 13.909 122.116 215 6.1 17 21
42 Jun, 18, 1975 15 121 60 5.9 - a4
43 May 21, 1976 15 12 60 5.4 - 32

|

Remarks: A: Distance from ebicenter.
D: Depth from the surface
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Table 2.12  RESULT OF PHYSICAL TEST FOR ROCK MATERIALS
AHD DAI4 FOUNDATION :

Specifié T Absovp- Compres- quundhess

Items Gravity tion sion Test Test Remarks
_ Gs' (%) (kg/cme) (%)
Orilling Samples (foundation) o
DH-3  13.42 m 2.36 2.73 547 *0.25-1.54  An.
__________________________________________ 363 ___ e
DH-6 24.15m 1.93 16.26 46 Aggl
| 57
38.15 m 1.95 14.43 51
54
___________________________________________ 5% __ s
DH-8  33.89 m 1.26 22.22 28 Tb.
33

44.85 » 2.15 2.38 1,085 An.

67.85 m 2.30 10.7% 99 Aggi
__________________________________________ 108__ e
DH-10 34.50 m 2.3 17.65 35 Agg)

B
DH-17  10.40 m 2.€0 2.70 212 - Ry
Quarry Site (Q-1) _
Block Sample 2.27 10.74 175 *0.42 Tfb.
154 ' (Ardesitic)
e e e 193 __
QDH-1 and QDH-3 2.00 8.08 123 L
2.09 7.23 32 ta. Tuf.
1.99 7.14 92 -
2.10 6.58 248 Tfb,
1.95 5.26 67 La. Tuf.
2.00 9.76 50

Remarks: *: HNot reliable

TRIAXIAL COMPRESSION TEST RESULTS OF FOUHDATION

o6 ' S
bepth {m) C {kqf/cmd) ¢ (°} Depth (m) € (kgf/en?) 3 (°)
- 3.0 27°30° 21 - 23 16,0 36°00°
32 - 35 6.0  32°00" % -62 16,0  40°00"
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Fig. 21 GEOLOGICAL MAP IN AND AROUND THE STUDY AREA
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« Dry density (ton/md)

Ory density

{ton /m3)

2.0-

RESULT OF TRIAXIAL COMPRESSION TESTS

Fig. 2:14

Unconsolidated Undralned Test
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APPENDIX T11  SOILS AND LAND CLASSIFICATION
CHAPTER 1 INTRODUCTION

. To grasp sof} characteristics and evaluate land capability for
- drrigation farming in the study area, fleld investigation on soils and
- the present 1and use conditfon as well as laboratory analysis were under-
taken from Janvary 5 to March 2, 1984, in colaboration with the Land
- Resources Utilization and Ecanomics Bivisfon, Project Development Depart-
ment (POD), Mational Irrigation Administration (NJA). The study area
covers a total area of 23,700 .ha including the existing service area of
two frrigation systems, operated and managéd by HIA, which are Porac-Gumain
Rivers Irrigation System, 14,275 ha in gross, and Caulaman River
Irrigation System, 1,200 ha in qross. -

- As PBD, NIA had perforsed semi-detailed soil survey and Yaboratory
“tests in 1983 followed by preparation of soil, land use and land classifi-
‘catlon maps for the existing irrigation service areas aforementioned,
undertaking of the field investigation was concentrated into an extension
~area of 8,225 ha, being a possibly beneficial area under the proposed
- irrigation devélopment plan. In parallel with the POD’s soil survey,
further, soil drainage investigations were carried out in the existing
irrigation service area by the Investigation Division, POD, RIA.

A 1:10,000 scale aerta) photograph and a 1:4,000 scale néwly prepared

topegraphic map were used as a base map in the above semi-detailed soil
- survey.  Traverses were made throughout the entire study ares to delineate

and map the different soi) types and series. Randomly assigned soil auger
-borings with an average depth 6f vp to 150 om weré made assessing thereat
- the different morpholegical and physical characteristics of the soil as

to color, texture, drainage conditions, relief and parent materials.
Through the field investigations done in 1983 and 1984, a total of 21 master
pits and 102 auger holes fncluding fertility test sites was dug, and
collected 93 sod) samples for morgholoegical determination and 102 soil
samples to determine nutrient requirement. Samples collected were sent to
and analyzed at the HIA Soils and Water Laboratory in Mufioz, Nueva Ecija.

the soil profile descriptions ave as compiled in Tables 3.1 (1) thyu
3.1 {10} for the 10 master pits dug in the proposed extension area and in
Tobles 3.2 (1) thru 3.2 (1) for the 11 master pits dug in the existing
irrigation service area. The results of laboratory tests on soil samples
. taken through the master pit surveys are as shown in Tables 3.3 {1} thru

3.3 (10): for the proposed exteasion ar¢a and in Tables 3.4 (1) thru 3.4(11)

for the existing irrigation service area. The résulis of additional tests
are as shown in Tables 3.5 and 3.6 for the fertility test and in Tables
3.7 (1), 3.7 (2) and 3.8 for screening tests on soil samples.
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CHAPTER 2 . LAND USE

2.1 Location and Extent of the Study Avea

The study area is located in the Provinces of Pampanga and Bataan and
covers the Municipalities of Floridablanca, Guagua, Lubao, Santa Rita,
Herwosa and Dinalupihan, It lies between 120°30' aud 120°40" east longi-
tude and 14°50' to 15°10' north latitude. It s situated on a vast tract
of agricultural plain on the southwestern part Of -Pampanga river basin.
Boundeéd on the north by the Porac and Potrero rivers, on the south and
east by the National Highway Route 7 (Olongapo-Gapan ¥oad) and on the west
by the Province of Zambales, it covers a total ‘aggregate arca of 23,700 ha.

Generally, the study area is topographically level to nearly level.
with slope ranging from 0 to 3%. Slight undulation occurs, as §t extends
toward the north-eastern peripheral part. Rivers and creeks dissectithe
entire study area prominent among which are the Porac, Gumain and Caulaman
rivers that are all draining southéasterly, '

. Presently, a portion of the study area is frrigated by a national
system with the north and south main canals served by the Porac and Gumain
rivers, respectively. . The Caulaman river which emanates from the: Province
of Pampanga irrigates a portion of the study area in the Municipalities of
Dinalupihan and Bataan, ~lnadequate water, hewever, limits the irrigated
area served by the aforesaid sources during theé dry season rasulting in

the use of irrigation pumps by some farmers.

~San Fernando, the grovincial capital town and regional center, is =
15 ke away northeast of the study aréa.” It is accessible through the newly
built Olongapo-Gapan road which passés through the southeastera part of
the study area. Project accessibility is facilitated by numerous municipal
and barangay roads rmost of which are asphalted and well paved. '

2.2 Present Land Use Condition

The present ldnd use ccnditidﬁ_of_the study area was confirmed by -
using newly prepared topographic maps with a scale of 1/4,000 and having
a contour line of 1 m. In total, seven land use categories vere identi-.

fied and each areal extent was planimetrically measured.

According to the survey results as shown in Table 3.9, there exist
paddy field of 11,900 ha, Sugarcane field of 6,800 ha, gerennial crop of
50 ha, grass/bush land of 300 ha, residential area of 1,300 ha and misce)-
laneous land of 3,350 ha intluding fish ponds of 270 ha in the whole study
are3.. The land use map of the study avéa is coémpiled in'Appendix XII,
Generally, paddy cultivation prevails in the existing two irrigation
service aréas and sugarcane is predominantly gréwn in the proposed
exteasion aréa as shown in Table 3.9. Out of the paddy field, irrigation
water is presently supplied to 5,000 ha by the Porac-Gumain Rivers
[rrigation System, 745 ha by the Caulaman River Irrigation System and
540 ha by cormunal irrigation systems. The remaining paddy field remains

in rainfed condition and a part of which is provided with groundwater by
installing small punps. :
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CHAPTER 3 SOIL CLASSIFICATION

3.1 Sofls of the Study Arca

Only one sofl groups was identified and mapped in the study area,

being deribed from recent alluvial deposit and represented by the following
four soil series: :

‘1) San fernando sofl series,
2) La Paz soil series,

3) San Manuel soli serfes, and
4) Quingua soil series.

‘ The entive floodplain of the study area are the main location of this
sofl group. Considered as one of the most fertile group of soils, the area
is extensively planted to paddy rice and sugarcane with minor portions
planted to vegetables. Solls of this group generally have fair to good
internal drainage with level to gently undulating topography ranging from
0 to 3% in slope. The sofl group depending on its physiographic location
is generally subject from s)ight to severe seasonal flooding, rost especially
during heavy rains, significantly affecting crop yield in the process.

Saline water intrusion in some parts of the study area indicates no salinity
into surface soils thus having no effect on soils and crop growth,

Taking into account the surface sofl texture, slope and fooding hazard,
11 soil mapping units were identified and delineated.  The areal distribution
- of the respective units is as shown in Table 3.10. The soil classification
is made for an area of 19,050 ha excluding the residential area and mis-
cellaneous Yand. The soil map is compiled in Appendix XII.

3.2 Main Features of Soil Series

{1) San Fernandb Soil Series

The soils of San Fernando series extend over the flat low-lying flood
plajn locating along the downstreams of the Guagua, Porac and Gumain
rivers. The land covered with these sofls is poorly drained and
affected by flo6ding or pondin water during the wet season. The
total land area amounts to 1,700 ha or 7.2% of the study area. At
present, the land is used for paddy cultivation.

The horizon sequence of these soils consists of A/8/Cg. The A horizon
is of dark gray to dark grayish black clay with a thickness of about

20 cn. The soils have strongly developed blocky structure. The B
~horizon is poorly drained due to its very heavy type 6f grayish brown
clay, with few manganése concretions, having a depth range of 35 to 40mn.

In general, these soils have a moderatély high inherent soil fertility
and a neutral pH value as swmmarized in Table 3.11.
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(2)

(3)

Based on the flooding hazard, three mapping units, S$fA1, SfA2 and
SfA3, are map The typical soil profiles are as decribed in
Tables 3.2 (Ig and 3.2 {2).

La Paz Soil Sérfes

The soils of La Paz series extend over the flat to slightly depressed

land on alluvial terrace developed along the Porac, Gumain, Caulaman
and Balsic rivers, The land covered with these sofls is well drained
with an exceptive area along the upstréam reaches of the Gumain river
near the existing diversion dom. The exteat of land area totals

15,550 ha or 23.4% of the study area. Presently, the tand is grown

with paddy rice in the slightly depressed portion ‘and with sugarcane
in the flat portion.

The horizon sequence of the $oils is of A/B/C. The A horlzon has &
thickness of 25 to 30 c¢m with dark grayish brown or pale broan to dark
grayish brown sandy loam.. Structure is weakly developed granular or
subangular blocky. The 8 horizon is composed of dark grayish brown

sandy clay loam with granua] structure The C horlzon is loamy sand
in texture. ‘ )

With regard to chemical propertnes, pH values shoa neutral as ‘shown
in Table 3. 11. lnherent soil fertility appears poor.

Based on the slope and floodtng hazard, three mapping units, LpA,
LpA2 and LpB are mapped. The typical soil profiles are as described
in Tables 3.1 (2), 3.1 (8) thru 3.1-(10), 3.2 (?) and 3.2 (!0) .

San Manuel 501I Series

The soils of San Hanuel series extend over the flat to very gently
undulating 1and on alluvial terrace, mainly situated between the
Guagua river and the Gumain river. The land covered with these soils
is well drained, a part of which especially adjacent to Floridablanca,

~is slightly affected by flooding water during the wet season. The

total coverage of land shares 4,630 ha or 19.5% of the study area.
At present, rost of the land are cultivated for paddy rice.

The 50115 have the horazon sequence of A]Blc Ihe A hornzon is of
grayish brown silt loam or sandy clay loam with an' average thickness

~of 25 cm.  The soils have weakly developed sub-angular blocky or
‘granular structure. The B horizon is dark grayish brown and silty
- to sandy clay loam in texture The ¢ horizon is of sandy loam.

The soils have a slightly acid pH value and a noderately higb inherént
soil fertility as shown in Table 3. n.

8ased on the slope and floodxng hazard thrée napping units, Smﬁ,

SmAl and SeB, are mapped. The typical so:l profites are as described
in Tables 3. ] (3), 3. l {7), 3.2 (3), 3.2 (5), 3.2 (6) and 3.2 (9).
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(4) Quingua Soi) Series

The $ofls of Quingua series extend over the nearly level to very gently
undulating land on alluvial terrace, locating along the middle reaches
0f thé Porac river and the middle reaches to downstreams of the

Gurain and Caulaman rivers. The lands covered with these soils are
well drained, but depréssed areas developed along the middle reaches
of Guagua, Gumain and Balsi¢ rivers and the Palcarangan creek are
slightly affected by flooding water. The land area totals 7,170 ha

or 30.3% of the study area. Presently, the land is predoninate]y
grovn with paddy with minor proportion of sugarcane cultivation.

The horfzon sequence of these soils consists of A/B/C. The A horizon
is of dark brown sandy clay losmor brownish gray silt loam with
moderately strong sub-angular blocky structure or granular structure.
The thicknéss of this horizoa is about 25 ¢m. The B horizon is dark
grayish brown in colour and clay loam to loam in texture with weak
granular structure. The € horfzon has yellowish brown ‘sandy loam.

The soils have:a’'slightly acid to neutral pH value and a moderately
high inherent soil fertility as sumrarized in Table 3.11.

Based o6n thé flood hazard, two m&pping units, QgA and QgAl, are mapped.

The typlcal so#} profiles are as described in Tables 3.1 (1), 3.1 (4)
thru 3 (6) 3.2 (4), 3.2 (8) and 3.2 (1Y).

3.3 Infiltration Test

Results of infiltration test conducted from different soil texture
throughout the whole study area show a wide gap of intake rate ranging
from & low of 0.58 an/br to a high of 28.1) co/hr. 1t can be considered
that such wide gap is attributed to the texture and structure of the soil,
the presence of high water table and in the use of cylinder infiltrometer
itself. In swelling clay soils, the presence of large cracks within and
surrounding the cylinder have an adverse effect in the intiltration rate
sometimes giving unrealistic results. Data obtained reveal that heavy to
medium texturéd soils have a low intake rate while light textured soils
have high intake rates. The results of infiltration test conducted in
various locations in the study area are summarized in Table 3.12.
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CHAPTER 4  LAND CLASSIFICATION

4.1 General

The land classification survey covers a total area Gf 23, 700 ha.
Out of these, 19,050 ha weve classified as arable land Hhile 4 650 ha
were non- arable !and

The main objectives of Iand'classificatiOn survey are as foiiows:

1} To classify and identify land with potential for 1rrigati0n
developrent,

2) Yo classify 1and into approxlﬂate land classes based on thefr
existing limitations and potential productivity,

3) To collect and provide data necessary in the deternlnation of
~ land use, farm size, dévelopment layout for civil works and
economic aspects of the ptoaect ‘and

4) TYo present obtained results in tabulatlﬁns and raps

The land ciass;ficatlon survey wnas patterned after the U S. Bureau
of Reclamation land classification procedure purposely modified to suit

local project conditions. It involves de]ineatlon and classification of
arable land and non-arable land.

The areal extent of land class is as shown in Table 3.13. The land
classification map is prepared for rice land including dval class land
and for diversified cropland, comp1led in Appendnx XII.

4.2 Description of Major Land Classes

4.2.1 Rice Land
(1) Class IR

Class 1R is first class land highly suitable for the production of
paddy rice both during the wet and dry seasons. Land without soil
and flooding problems and with slope range of 0 to 3% is classified
under this ¢lass. A total area of 2,630 ha constituting 13.8% of
the total arable land is mapped under this class mostly planted to
paddy vice and sugarcene with some scattered areas devoted to
vegetable production during the dry season.

(2} cClass 2R

This class is qood land roderately suited for the production of paddy
rice but with lower productivity than Class IR. . The land has minor
deficiencies in either soil, topography or drainage problems thereby
affecting the yield of agrlcu]tural crops with moderate significance.
A total area of 1,130 ha is mapped under this ¢lass constituting
5.9% of the total *arable land.
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(3)

Class 3R

Class 3R §s good land fairly suftable for paddy rice production.

"The land has serious 'deficiencies in efther soil, topography or drainage

which necessitates a lower productivity rating than class 2R. WHith
improved farm management practices, it can be made to produce a fair
and good yield both during the wet and dry seasons. Results of the

survey show that 110 ha or 0.6% of the total arable land fall under
this class.

4.2.2 Dual Class Land

(1)

(2)

Class IR (2)

This land has dual class land highly suitable for the production of
rice and diversified crops. This land has vestricted to well drained

“sub-surface drainage. Hith sub-surface drainage, it can be made to
“produce high yield of diversified crops during the dry season and high

yield of paddy rice during the wet season. Survey vesults show that
11,430 ha fall under this class mostly planted to paddy rice and
sugarcane with some minor portions planted to vegetables. 1t con-
stitute 60.0% of the total arable land.

Class 2R (2)

This class consists of good quality land lower than class IR (2) in
productivity, having moderate potential for the preduction of paddy
rice and diversified crops both the during wet and dry seasons. Oue
to minor deficiencies in either soil, topography or drainage, it is
dovingraded below Class 1R (2) in productivity. A total area of

650 ha is classified under this class mostly devoted to paddy rice
production with soze patchy aveas planted to vegetables. It con-
stitute 3.4% of the total arable land.

4.2.3 Diversified Cropland

(1}

(2)

Class |

This ¢lass s highly productive land without any significant limitations
for successful production of diversified crops. The land has level

to gently sloping topography with a more or less loamy texture thvough-
out. Due to its physiographic locations, there maybe seasenal
ifnundation but damage to cyops is quite negligible. Results of the
survey show that 230 ha fall under this class constituting 1.2% of

the total avable land.

Class 2

This ¢lass consists of good quality land moderately suitable for
diversified crop production. It is downgraded below class 1 im pro-
ductivity due to minor limitations in soil topography or drainage.
With good cultural managerent practices, it can be made to produce
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good yield of diversified crops both during the wet and dry seasons,
The land falling under this class is mostly located near the course
of Porac river and its tributaries and in some scattered flood plains
of the Study area. A total area of 1,900 ha is classified under this
class reptesenting 10.0% of the total arable land

(3) Class 3

This class is land with serious physical limitations in soil ~ topogra-
phy or drainage. It is limited in productivity and adaptability due

to its serious physical defect. A total of 970 ha is classified as
class 3 land.

4.2.4 Hon-arable tand

This land is not suitadble for irrlgation develOpment for failure to
reet the minimum requirements of frrigation suitability, 1ncludln9 class 6
and residential or bullt up areas. A total area of 4,650 ha is classified
as non-arable land representlng 19 6% of the whole Study area.

(1) Class M

Class M 1ands are those occupied by residential areas of those places
undergoing or had undergoné active stage of development. These con-
sist 1,300 ha representlng 28.0% of the total non-arable land.

(2) Class 6

Land falling under this class is claSSIfted not suitable for irrigation
development due to severe physical limitations. The land includes
rivers, creeks, streams, drainage channel, river wash, steeply sloping
areas and roads. Class 6 lands have a total area of 3,350 ha.
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“Table 3.1{1) PROFILE DESCRIPTION OF MASTER PIT SURVEY
' It THE PROPOSED EXTENSION AREA

A. General Information

Kaster Pit Ho.: | _ Surface Dratnage: good
Profect: Gumain Reservoir internal Orafnage: good
Photo No.: 37 Soi1 Orainage Class: well drained
" Location: Saba, Hermosa, Bataan Soil Parent ¥aterial: alluvial deposit
Landform: abluvial terrace ' Sofl Series/Type: Quingua
Relief: nearly level Land Class: 1R
Land Use: sugarcane sergy (260)

Elevation: 3.5 m

Stope: 6 to 1%

Aspect: approxipately 500 m
sest of Barangay Sabs

B. Profile Description

Sarmple  Depth
__Ho. {ca) Profile Descripticn

1-1 2-19 Cirk grayish brown (10VR 4/2) dry; fine sandy clay loas;

‘ corron fine td ‘wédiua distinct yellowish broyn (10YR 5/6)
pottles; mo concretions; eoderately strong sub-angular blocky
structure; siightly sticky, slightly plastic; cocron fine to
eediua voots; clear frregular horizon boundary.

1-2 19-37 Dark brown {10YR 3/3) dry; fire sandy clay loas; cooon fine
_ distinct yellowish brown (107R $/8) rottles; weak angnlar blocky
structure; slightly sticky, ron-plastic; comin fine to redivn
tubular pores; presence of patchy thin clay cutans aloag pores
living and ped faces; cormon fine and few pediva roots; abrupt
spdoth hirizon boundary.

1-3 37-95 Broan (10YR 4/3) ooist; fire sandy 03s; cooron fire to sediva
: distinct yellowish brown {10YR 5/6} ecottles; slightly cospact,
friable.

" tote: Water level at 95 ca depth.

escribed By: T.C. Anyaya . Date: February 7, 1988
R.A. tagat
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Table 3.1(2)  PROFILE DESCRIPTION.OF MASTER PIT SURVEY
IN THE PROPOSED EXTENSION AREA

A. General Inforsation

Master Pit Ko.: 2 Surface Dralnage! fair o

Project: Gumain Reservoir Internal Orainaget good to excessive

Photo No.: 33 Soft Drafnage Class: - good _

Location: Balsfc, Hermosa, Bataan  Sofl Parent Haterfal: recent alluvial eposit
Landforai: alluvial terrace Sofl Series/Type: La Paz

Relief: nearly level Land Class:

land Use: sugarcane
Etevation: 12 m
Slope: 0 to 1%

Aspect: approximately 2.4 ka
nartheast of town of
Dinalupihan

8. Profile Cescription

" sample  Depth , )
No. {n) : Profile Cescription
2-1 0-25  Yery dark grayish brown {16YR 3]2) dfj}: fine'iaﬂdy loaa; few fine

distioct yellowish brown {10YR 5/8) wottles; o concretions; weak
sub-angular struclturé: frisdle; wany fire to sediva pores, corcon
fine té very fine roots; cleap wavy hdrizon toundary.

2-2 25-4 Grayish brown (101R §/2) dry; sandy loan; wany sediva distinct dark
' yeltowish brown (10YR 5/8) mottles; no conceetios; weak angular
structurg; friable; cooron fine to véry fine rdots, rany fine to
e2diva pores: abript smooth horizon boundary.

2-3 41-861  Brown {I0YR 5/3) dry; loszy fire sand; comrmon medfun disteict
yellowish brown (10¥R 5/3) rottles; no concretions; granular
structure; friable, few fine to very fine roots; diffused srooth
horizon bdoundary. ' ‘ '

2-4  61-81  Gray {10YR %/1) dry; leamy sand; few fine distinct yellewish brown
{10YR 5/8) mottles; granular structure; loose, absence of plant
roots; 'diffused frregular horizén boundary.

2-5 81-100 Sray (10YR 5]1) dry; coarse sand; no cottles; sirgle grain
structuré; diffused wavy horfzon boundary. :

2-6 100-140  Sray (10YR 5/2) soist; sand.

Oescrited By: T.C. Anyaya Oate: Febroary 8, 1934
R.A. Unagat .
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Table 3.1(3)  PROFILE DESCRIPTION OF MASTER PIT SURVEY

TH.THE PROPOSED EXTENSION AREA

A, Generadl Iaformation

Haster Pit Bo.: 3 Surface Orafnage: qood

Project: Gumain Reservoir Intérnal Drafnage: well dreafned

Photo Ko.: 29 Soit Drainage Class: weld drained

Locatton:  Bodega, Dinalupihan, Sof1 Parent Materfal: recent alluvial deposit
Batadn © $ofl Serie'sﬁype: San Manuel

1andfom: altuvial terrace  tand Class:

Raflief: flat or nearly level ScliB‘f {240}

tand Use: sugarcane

tlevatfon: 14 m

Slope: O to 2L

Aspect: approximately | ka

norikwest of Barangay
Pag2langarg

Profile Descéeiption

Sarple

_ B,
3-1

3-2

3-3

3-4

Depth
{m)

0-29

' 29-57

57-$6

§6-150

Profile Pescription

- Dark grayish brown (101R 4/2} wet; sandy clay loam; no rottlirgs

observed; fine week granular structare; slightly sticky, slightly
plastic, friable when £00st; s1ightly hard when dry; few very fine
discontinvous vertical open tubular pores, cotron fire roots
cbserved; diffused smooth horizon boundary.

Yéry dark grayish brown (10YR 3/2} wet; sardyclay lozm; few fire

“distinct reddish yellow (7.5YR 6/8) oottles; fine solerately

grarular structure; sYightly sticky, siightly plastic wheén wet,
slightly hard when dry; fed fine opén tubular pores, fed fire roots
observed; diffused seooth horizon boundary.

Yery sinilar to borizon above except for a slight difference in
color and density of pores observed; diffused scooth borizon
boundary. .

8rown (10YR-4/3) mist. sandy toan; common fine distinct reddish
yellow (7.5YR 6/8) mottles; very fine weak granular structure;
ron-sticky, non-plastic when wet; very friable when poist; soft
hhen dry; few fir.e opén tubular pores; few Fire roots observed.

Beseribed By:

B.8. Carpio Date: February 8, 1984
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Table 3.1(4)  PROFILE DESCRIPTION OF MASTER PIT SURVEY
IN THE PROPOSED EXTENSION AREA

General Information

Haster Pit No.: 4 Surface Dratnage: ¢ood

Project: Gumain Reservoir Internal G(ainage: fair

Photo XNo.: 30 Sofl Dratnage Class: fairly drained -

Locatfon: Anon, Fleridablancs Sofl Parent Material: " alluvial deposit
_ Parpanga . ' Sotl Secfes/iype: Quingua -

Landfora: alluvial terrace

Land Class: IR,
Relief: slightly undulatirg scliay (20}

tand Wse: sugarcane

Elevation: 15m

Slope: O to 2%

Aspect: éppmximtely 500 m north of
Barangay Antn

Profile Oescription

Sarple Depth
[ (ca) Profile Description

4.1 Q-27 Bark brown (10YR 3/3) dryi $11t 192a; few fine faint reddish
yeltow (7.5YR 6/8) mottles; weak very fin2 granular structure;
slightly sticky, slightly plastic when wet; very friable when
roist; logse when dry; few fine open tubular pores; presence of
rany fin2 roots; diffused wavy horfzon bosndary.

4-2.  27-13  Dark grayish brown (10YR 4/2) dry; siity clay lo3m; coron rediv

distinct reddish yellow (7.5YR 6/8) woliles; moderately strong

eedivm sud-angular structure; sticky, plastic when wet; fim when

voist; stightly hard to hard xhen dey: woeoon fine roots presents
diffuséd szooth horizon boundary. ' '

4-3 713-95 Dark yeéllowish brown {107R 4/4) soist; silty clay loan; comron fine
. to pedium distinct reddish yellow (7.5YR 6/8) mottles; eoderately
strong fine to wediva svb-angular structure; sticky, plastic when

wets fira when woist; stightly hard to hard when dry; few fire open

tubular pores, fira fine roots preésent; diffused szooth horfzon
boundary. _ : _

4.4 95-140 ~ Dark brown noia-m) volsts silty clay loaa; few to coeron fine

~district reddish yellow (7.57R 6/8) mottles; weak fire sub-angular
blocky structure, sticky and plastic when wet; friabdble when poist;

slightly hard whén dry; common fine open tubular pores; very feuw
fire rooots present.

Described By: B.B. Carplo Date: febfuary -9, 1984

111-T.4



Table 3,1(5)  PROFILE-DESCRIPTION OF. MASTER PIT SURVEY
IN THE PROPOSED EXTENSION AREA

A. Genaral Inforrmation
Haster Pit No.: & Surface Orafnage: fafr
Profect: Gurmaln Reservolr Internal Drainage: fair
Photo No.: 25 Lo Soil Orafnage Class: fair
- location: Gutad, Floridablanca, Soil Parent Materfal: recent alluvial deposit
f'arpenga Sofl Serfes/Type: Quirgua
tandfore: alluvlaj terrace Land Class: 1R (260}
Rellef: nearly level Scliey
Land Use: sugarcare
tlevation: 19 e
Slope: Q to 1%
Aspect: approxteately 300 m rarth of
Barangay Gutad
8. Profile Cescription
Sazmple Depth

Ko. {1) Profile Descriplion

5-1 0-26 Li?ht‘ brownish gray (10YR 6/2) dry; i1t loam; few fire faint
yellowish brown (10VR 5/6) rottles; mo conceetionss ¢ranular
structure; slightly sticky, s¥ghtly plastic when wet; friable
when colst; wany fine to eediva roots; diffused wavy harizon
boundary. :

5-2 26-55 Yery dark grayish brown {10YR 3/2} dry; clay loam; few fire faint

: brovnish yellén (10YR 6/8) ecttles; no concretions; granular
structuré;] s1ightly sticky, stightly plastic when wet; presence of
patch thin layer of clay cutans along ped faces, sub-anoular
blocky structuré; diffused wavy horizon boundary.

5-3 55.90  Brown {10YR 4/3) dry; silty clay loaw; cormon fine district
yellowish brown {10YR 5/8) sottles; no concretions; slightly
plastic when wet; friable when moist; roderately weak sub-angular
- blocky structure; few fine to very fine vools; clear srooth
horfzon boundary.

5.4 90-132 - Yellowish brexn {16YR 5/4) dry; sandy clay loan; cocron cedium
distinct yellowish brown (10YR 5/6) roltles; no concretions;
copact, friable; absence of plant vools: granular structure;
diffused seooth horizon boundary.

5-5 112-140 Dark yellowish dbrown {10YR 3/4) roist; sandy loam: friable;
granular structure.

Described By: 1.C. Anyaya Date: Ffebruary 9, 1984

Ii-v.5



Table 3.1(6)  PROFILE DESCRIPTION OF MASTER PIT SURVEY
IN THE PROPOSED EXTENSION AREA

A. General Information

Kaster Pit No.: 6 Surface Drafnage: fair

Project: Gumain Reservoir Internal Oratnage: good

Photo No.: 24 Soil Oratnage Class: well draired

Location: :Dampe, floridablanca, Sofl Parent Material: receat alluvfal deposit
Pampanga Sobl Series/Iype: Quingua

Landform: - 31luvial terracg Land Class: IR o

Relief: sYightly undulating Sclisy (2do)

Land Use: sugarcane
flevation: 20 m
Slope: O to 2%

Aspect: approximately 750 m
southwest of Barangay
Darpe

B. Profile Description

Sargple  Depth o
No. {cm) Profite Qescrliption

6-1 0-19  Dark yellowish brown (10YR 4/4) dry; sandy clay loas; no mottlings;
: no concretions; frizble, wesk medium sub-iangular blocky structure;
slightly sticky, slightly plastic when wet: few fire opea tubdular

pores; coron to eany fine roots observed, diffused ssooth horizon
boundary. -

5-2 12-45  Oark grayish brown (10YR 4/8) moists loam; no sottlings observed;
weak fide granular structure; slightly sticky, slightly plastic
vhen xet; friable when poists slightly hard when dry; few fine
gﬁndt_ubulaf pores; fed fine roots présent; gradual wavy horizon

ndary.

5-3 45-84 Yellowish brown {10YR 5/8) eoist;: sandy loaz; no eottlings: weak
-finé granular structure; slightly sticky, ron-plastic when wet;
very friable when sofsts few fine open tubular pores; few very
fine roots preseat; diffused smooth horfzon boundary.

6-4. 84-150 Dark‘y:e}lcmish dbrown (10¥R 4/6) eoist; loasy sand; no pottlings;
single grain structure, ron-sticky, non-plastic when wet; loose
when dry; few fine open tubular pores; very few fine roots present.

Descrited 8y: 8.8. Carpio : Date: - February 13, 1924

1H-T1.6



Table 3.1(7) PROFILE DESCRIPTION OF MASTER PIY SURV.EY

(N THE PROPOSED EXTEHSION AREA

A. General Information

Haster Pit No.: 7 Surface Dratnage: falr
Project: Gumain Reservolr Internal Orainage: qood
Photo Ko.: 19 Soil Orainzge Class: well drafred

;o'cation: Pabanlag, Floridablanca, Soi1 Parent Material: recent alluvial deposit
i Paspanga Sofl Serfes/Type: San Manvel

Landform: alluvial terrace Land Class: IR (2d0)
Relief: gnearly level Sclisy L4¢°

Ltand Use: sugarcane
Elevation: 25
Slope: 0 to 1%

Aspect: approximately 1.6 ka
northwest of Barangay
Cariencita

B. Profile fescription

Sa=ple Qepth _
© Ko, {ca) Frofile Description
7-1 0-19  Grayish brown (10¥R 5/2) dry; siit loea; no mottlings, ro

conceetions; friable, weak sub-angular blocky structure;
g2ny fine to rediun tudular porés, rmany fine to rediva roots;
diffused sxooth Morizon boundary.

-2 19-4% Yery dark grayish brown (10YR 3/2) dry; silty clay loan; few
fine distinct yellowish brown (10YR 5/8) motiles; few soft to
coarse block concretions;: eoderately strong anqular blocky
structure; slightly sticky, plastic whén wet; cocron fine to
rediun tubnlar pores, coron fine to redium roots; presence of
broken streaks of clay cutaas aleng pores lining and root channels;
diffused wavy horfzon bourdary.

1-3 44-95 Brown {LOYR 5/3) dey: fine sandy loza; corrmon fine distinct
yelléwish brovm (10YR 576} rottles: no concretions; weak
sudbangular structure; friable when eoist: sit very few fine
roots; few fine interstitial pores; gradual irregular horizon
boundary.

| 7-4 .95-130  Light trewnish gray (10YR 6/2) roist; loany fire sand; granular
structure; adbsence of plant roots; friable.

Desceibed By: T.C. Anyaya _ Date: fFebruary 13, 1984

Ini-T1.7



Table 3.1(8)  PROFILE DESCRIPYION OF MASTER PIY
IN THE PROPOSED EXTENSION AREA

A. General Information
Haster Pit No.: 8 " Surface Drafinage: good
Project: Gumain Reservoir ‘Internal Orainsge: excessive
Photo No.: 15 ' Soil Orainage Class: wedl drafned
locatfon: San Kicolas, | Sotl Parént Materfal:  alluvisl deposit
~florir.‘!ablan<:<:. Pavpanga 011 Series/lype: La sze
I.agdfons: ailuﬁal terrace * Land Class: " (260)
Relief: slightly undulating SclisY Y174
Land Use: sugarcane '
Elevation: 30 m
Slope: @ to 2%
Aspect: approximately 600 m west of
Barangay San Nicolas
8. Profile Description
Sacple  Depth
%o. (c=) ‘ _ Profile Description

8-1 0-31 Yery dark gray (10YR 3/1) dry; sandy loas; no cottlings; weak very
fine granular Structure; slightly sticky, ron-lastic when wet;
few fire open fnterstitial pores, meny firme roots observed;
gradual wavy horizen boundary. _ o

8-2 31-62  Yery dark grayish brom (!O_YRJI?} dry; sandy clay loam; corrmon

_ - fire distinct yellowish red {5YR 5/8) mottles; moderately strong
fire sub-angular blocky structure; $lightly sticky, slightly plastic
when wets firm when roist; hard when dry; few fine opén interstitial
pores, few fine roots obsérved; clear frréqular horizon boundary.

8-3 62-108  Davk brewn (10YR 3/3) moist; sandy loam; ¢avmon medium preminent
yellowish red (5YR 5/8) mottles; weak fine granular structure;
skightly sticky, slightly plastic when weti friable to fima when

woist; stightly hard when dry; few fine open tubular pores, few
fine roots observed; few rounded and frre¢ular shepe gravels and
stores; diffused swooth horizon boundary.

8-4 108-150 Light grayish brown (10YR 6/2) woists 10aay sind; no oottlings;
single grains struclure; aon-sticky, non-plastic whén wet} loose
vhen dry; no pores obsérved, very few fire roots: few rounded
gravels and stones. ' '

Described By: 8.8. Caprio Date: February 10, 1984

111-1.8



Table 3.1(2) PROFILE OESCRIPTION OF MASTER PIT SURVEY

IN THE PROPOSED EXTENSION AREA

A, General Information
Master Pit lo.: 9 Surface Orainage: good
Project: CGumain Resérvolr Internal Orainage: excessive
Photo Ko.: 14 Sofl Drafnage Class: well drained
Location: Pandaraeg, Florida- Sofl Parent Material: receat alluvial deposit
blanca, Fazpangs Soft Serles/Type: La Poz
Laadforn: alluvi;l terrace Land Class: 25
Relief: slightly undulating 218X
Land Use: cultivated tand '
flevation: 36 nm
Slope: 1 to 2%
Aspect: approxirately 700 m
northeast of Barancay
Pandaraeg
8. Frofile Description
Sample . Depth
Ro. {ca) Profile Bescription

2-3 ¢-31 Pale brown {(10YR 6/3) dry; sandy loza; friable; weak granular
structure; ¢oevon fire to very fine roots; clear irregular horizon
boundary.

9-2  31-55  Light yellowish brown {10YR 6/4); leamy fire sand; no eottlings;
friable, weak granular structure; corron fine to very fine roots;
clear frregular horizon boundary.

9:3 £5-72  Light yellowish brown (16YR 6/4) dey; loasy sand; friable, granular
structuré; very few fine rools; clear irregular horizon boundary.

9-4 72-91  Pale brown (10YR 6/3) dry; sand; single grain structure; absence

o of plant roots; gradual broken horizon boundary.
9-5 91-150 Light yellowish brown (10YR 6/4); fine sand; loose, single structure.
Cescribed 8y: TC Anyaya Bate: Ffebruary 14, 1984
- R.A. Umagat

111-1.9



Yable 3.1{10) . PROFILE DESCRIPTION OF MASTER PIT SURVEY
' - IN THE PROPOSED EXTENSION AREA

A. General Information
Haster Pit No.: 10 ~Surface Orafnage: good
Project: Gumain Reservoly 3 Interaal Drainage:  eéxcessive
Photo No.: 10 _ _ - Sof) Orafnage Class: weld drained
Location: (e} Camen.Ll_’lOrida- Soit Parent Héteri_al: recent alluvial deposit
7 blanca, Pampanga Soit Serfes/Type: La Paz
I.andfqrm: alluvial terrace Land Class: IR - ( ’
Relief: nearly levél Sc BY
land Use: sugarcane
Elevation: 35 m
Slope: O to 1%
Aspect: approximately 900 m
west of Barangay Careeén
B. Profile Description
Sanple Depth _ .
No. {cn) Profite Description

12-1 0-18  Yery dark graylsh brown {101R 3/2) dry; sandy loasi no mottlings;
rocerately weak sub-angular blecky stracture; friable when moist;
eoderately hard; corpact whea dry; fex fine open tubular pores;
cocron fine to pediva roots; diffused wavy horfzon boundary.

10-2 18-49  Bark brown (10YR 3/3) dry; sandy loza; no rottlings: granular

-~ structure, friable; few fire faterstitfal pores, vany fine to
very fire roots; diffused frdequtar horizon boundary.

10-3 43-63  Dark grayish brosn (10YR 3/4) dry, loamy sand; no rottlings.
structureless; friable when pofst: loose when dry, very feqd fire
roots; diffused ssooth horizon bo-mdary.

10-4 63-82 Dark grayish brown (10YR 474) dr,(. coarse Yoamy sand; presence

“of feu pedbdbles; absence of plant roots; granular structure;

diffused irregu)ar horizon boundary. - o

1¢-5 82-119  Yellowish brewn (IOYR 5/4) eoist; lo-my ‘sand; gracular struclure;
Toose uhen dry; diffused Irnegular horizon bormdary.

10-6  112-160  Yellowish brown {(10VR 5/3) ecolsts sand; s‘lngle grain structure;
leose.

Cescribed By: 1.C. Anyaya Date: Febrvary 10, Y984
R.A. Uoagat

111-1.10



Table 3.2{(1)  PROFILE DESCRIPTION OF MASTER PIT
: SURVEY IH THEEXISTING SERVICE AREAS
OF IRRIGATION SYSTEM '

A.  Geoera) Information

Kaster Pit No.: 1 Surface Drainage: fair

Project: Gumain Reseryoir Internal Drainage: poor

Photo Ko.: 001 Fi. 118 Soil Orainage Class: poor

Location: Rizal, Guagua, Parpanga Soil Parent Katerial: alluvial deposit
Land Form: alluvial terrace Soil Serfes/Type: San Fernando

Relief: nearly level tand Class: IR

Land Use: paéidy rice

Elevation:

slopa: O to 3%

Aspect: approxieately 500 m
north of Rizal
Elezeatary School

B. Profile Description

Sasple Depth :
Ko. {co) . Profile Cescription
S 1-t e-10 Grayish brown (101R 5/2) woist; clay lda;a. fire suh-angular

blecky structure; slightly sticky, slightly plastic when wet;
slightly friable when poist; few fine distinct dark drown sottles;
many fine tubular pores; abrupt scooth horizon boundary,

1.2 1022 Dark gray {JOYR 4/1) eoist; clay; fine sub-angulart blocky
‘ structure; sticky, plastic, cospact; very few fine black concre-
tion; few fine roots; clear wavy horizon boundary.

1-3 22-30 Light olive gray {2.5Y 6/2) woist; friadle clay; weak fine
granular structure; sticky and plastic when wet, frizble when
paist; few fine soft black ranganese concretion; clear wavy
horizon boundary.

1-4 90-150  Gray (10YR 5/1) wet; silty clay; weak fine granular structure;
$Yightly sticky, slightly plastic, corpact, hard when dry; feu
fine distinct greenish gray rottles. )

Described 8y: H.G. Suias Date: February 16, 1933
R.A. Umagat

IHI-7. N



Table 3.2(2)  PROFILE DESCRIPTION OF MASTER PIT
- SURVEY - IN THE EXISTING SERVICE AREAS
OF IRRIGATION SYSTEM

A. General Information

Master Pit No.: 2 Surfate Orafnage: fafy

Project: Gumafn Reservoir ' Internal Dratnage: poor

Photo No.: 001 Fl. 118 Sot) Drainage Class: poor : :
Location: San Juan, Lubao, Pampanga Sotl Parent Material: alluvial deposit
Land Fore: alluvial terrsce ‘ Soil Serfes/Type: S$an Fernindo
Relief: geatly level _ tand Class: 2Rd-f

Land Yse: water welon

Etevation:

Stépe: O to 1%

Aspect: approxipstely 500 m
sortheast of Lubao

8. Profile Bescription

Sarple  Depth . o
Lo, (cm) __ Profile Description
- 2-1 0-42 Gark grayfsh brown (10YR 4/2) eodst; clay: fine weak .sub-an‘gular

blacky structure; sticky whéa wet; hard when dry; many fine to
rediva roots penetrationt abrupt s2odth horizoa boundary.

2-2 42-91 Grayish brosm (10YR 5/2) wdist; clay Joam; weak rediva sub-
angular to angular dlocky structure; sticky, slightly plastic
when wet; hard when dry} coonda fine tubular pores, cormon fire

- to pidlum roots penetrationi clear sodoth horizon boundary.

23 91-3108  Dark grayish brown (10YR 4/2) wet; silty clay; fice weak sub-
: angular blocky structure; sticky, siightly plastic when wét;
hard when dry; fex flne tubular porés, few fine roots.

Descrited By: T.C. Anyaya _ Date: February 22, 1933
' "R.A. Ueragat .

111-1.12



Table 3.2(3)  PROFILE DESCRIPTION OF MASTER PIT
- - SURVEY IN THE EXISTING SERVICE AREAS
"OF IRRIGATION SYSTEM

A. General Information

Mastér Pit No.: '3 ' " Surface Drafnage: fair

Project: Gumafn Reservoir Iaternal Orainage: fair

Proto Ko.: 038 £1. 119 Sofl Orainage Class: fair

wocation: Pulong Kasli, Guagua, ~ Sof} Parent Haterial: alluvial deposit
Pawpanga ‘

Soil Series/Type: San Hanue)

tand Form: 31luvial terrace Land Class: 2Rs {2s)

Relfef: nearly level

Land Use: paddy rice

Elevation:

Slope: O to 11

Aspect: approximately 1.5 ka
east of Careen

8. Profile Cescription

Sasple .Oepth
" Ko. {cn) , _ Profile Rescription
3-1 0-22 Brown {10YR 5/3) moist; loamy séﬁd; single grain structure

{although "grains™ are, in fact, fine aggregate); few fine
tubular pores, common fine roots penetration; abrupt irregular
torizon boundary,

3-2 22-49 - Yery dark grayish dbrown (10YR 3/2) moist; fine sandy clay loan;
fine weak sub-angular blacky structure; frizble when poist; few
fine faint reddish brown oottles; few fine open interstitial
pores, <6rron fine and few madiva roots penetration; clear
irregular horizon bovadary.

3-3  49-65  Grayish brown (2.5Y 5/2) wel; fine sand; single grain structure;
_ corvdn fine roots penetration; gradual irregular horizon boundary.

3-4 66-100  Light brownish gray {2.5Y 4/2) wet; sand; single grain structure;
_ few fir;e_ roots pecetration.

Bescribed By: T7T.C. Anyaya Date: February 16, 1933

111-T.13



A.

Table 3.2(4)  PROFILE DESCRIPTION OF MASTER PIT
SURVEY IN THE EXISTING SERVICE ARFAS
OF IRRIGATION SYSTEM

Gensral Information

HKaster Pit No.: 4 Surface Orainage: fair

Project: Gumain Reservoir Internal Draisage: fair

Photo No.: 036 FL. 119 Soi} Orainage Class: fair
tocation: Santo Ceaingo, Lubao, Soil Parent Materfal: alluvial deposit

: | Par:xpanga. Soil Seriesﬂype: Quingua
tand Form: alluvial tévrace Land Class: 1R (2 40)

Relief: gently level
Land Use: paddy rice
£levation:

Slage: O to 1X

Aspect: approxirately 1 ke
southeast of Santé Doaingo,
Lubao

Profile Cescription

Sarple Depth
- Mo

{cm) : Profile Description

4-} ¢-23 Grayish drown (10YR 5/2) dry; sandy clay loam; moderately strong
angular blocky structure; cooron flne distinct dark yellowish
brown to yellowish brown pottles, few fire tubular.pores, many
fine to gediua roots penetration; clear wavy horizon boundary.

4-2 23-47 Yery dark grayish brdwn (10YR 3/2) woist; sandy clay loam; sub-
angular dlocky structure; friable when poist, sli?htly sticky
when wet; hard when dry; coaron fine faint yellowish brown .
eo0ttles; few fine to rediua rools penetratfon; gradval swooth
horizon boundary. :

4-3  47-63  Gray {101R 5/1) moist; sandy osm, weak $ub-angular blocky
structure; cormon distinet yellowish brown mottles: comron fine
tubular pores, few fine roots; clear seooth Morizon boundary.

1-4 63-94 Dark Gray (101R 4/1) poist; sandy 1osm, graavlar structure;
friadle; few fire fafnt to distinct yellowSsh brown mottles: few
fire tubular pores.

Cescrited By: V.C. Anyaya : Date: February 15, 1983

R.A. Umagit

I-1.14 .



Table 3.2(5) - PROFILE DESCRIPTION OF MASIER PIT
SURVEY IN THE EXISTING SERVICE AREAS
OF IRRIGATION SYSTEM

A. General Information

Haster Pit Ho.: 5 Surface Drainage: fair

Project: Gumatn Reservoir _ laternal Orainage: fafr to good

Photo Ko.: 032 F1 119 Soil Prainage Class: fair to good

tocation: = Santa Cruz, tubao, Soil Parent Materfal: alluvial deposit
' ~ Parpanga

Sofl Serfes/Type: San Kanuel

land Fora: aliuvial terrace Land Class: ZRsd (25)

felief: nearly level
Land Use: paddy rice
Elevation:

Stope: O to 1%

Aspect: approximately 500 m
north of Santa Cryz, Lubso,

Patpangs
8. meiie Description
Sarple  Depth
_Bo. _(¢m) Profile Description
5-1 0-21 Yery dark grayish briwn .(lm'R 3/2) woist; fire sandy clay loan;

fine weak sub-angular blocky structure; soderagely compact,
waderately sticky; few fine faint yelléwish bréwn rottles;
cozvon fine roots penetration, few fine tubular pores; abrupt
smooth borizon boundary.

5.2 21-56 Dark grayish brown (101R 4/2) woist; fine sand; single grain
structure; few fine roots; clear seooth horizon boundary.

5-3 55-80 Grayish brown (10YR $/2) wet; loamy fine sand; weak granular
. structure; cooron fine faint to distinct yellowish brown rottles;
no roots,

Cescribed 8y: T.(, Anyaya Date: 'Fei:ruary 22, 1953
" R.AL Ueagat :

I1-T.15



Table 3.2{6) PROFILE DESCRIPTION OF MASTER PIT

SURVEY IN THE EXISTING SERVICE AREAS
OF TRRIGATION SYSTEM

A. General Inforwation

Master Pit Ko.: 6

Surface Orafnage: fair

Project: Gumdin Reservoir Internal Drainage: fair

Photo No.z OM F1. 119 Sofl Drainage Class: faip

Location: San Miguel, Lubdo, - S01 Parent Material: alluvial deposst
Parpanga

Land form: alluvial terrace

'S011 Serfes/Type: San Manued
tand Class: 1R (24o)

Relief: gently level
Land Use: paddy rice

fleévation:
Slopa: 0 to 13

Aspect: approxizately £00 §
south of San Miguel,

Luhao

8. Profile Bescription

‘Sarple  Depth

Ko. . {c¢m)

Profile Pescription

6-1 0-10

-2 10-29

6-4 56-92

6-5 92-121

§-5 121-159

Yellowish brown (10¥R 5/4) dry; fine sandy loam; fine weak sub-
angular blocky structure; friadble; coron fine and few rediva
roots penetration; gradual seoth horizon boundary.

Dark brown (101R 3/3) molst: fine sandy clay loams fine strong
sub-angular blocky stevcture; friable when mofst; stightly sticky
when wets few fine fafat reddish brown eottles: few fire to

‘e2diua faterstitial pores, comdn fine roots pesetration, clear

sndoth horizon boundary.

grown (16YR 4/3) ooist to wet; loasy fine sand; weak sub-angular
blocky structyréd; comon fire voots penttration; abrupt frregular
horiron boundary. ' '

8rown (101R 4/3) wet; loamy sand; weak sub-angular-to granular
structure; 1odse when dry; few fine rootsy claar sooath horizon
boundary. T

Pale brown {10¥R 6']3) wet; fine sand; single grafn structure; few
fine roots; abrupt scooth horizon boundary.

' Grayish brown (10YR 5/2) wet; fine sandy clay loaa: sub-angular

blocky structure; friadble when wolst; no réots, ro tubular pores.

Cescribed By: T.C. Anyaya Date: Fedruary 17, 1933



Table 3.2(7) PROFILE DESCRIPTION OF MASTER PIT
SURVEY IN THE EXISTING SERVICE AREAS
OF TRRIGATION SYSTEM

A,

Genersl Information

Master PIt Ho.: 7 .. Surface Orainage: good

Profect: Gumain Reservoir Internal Drainage: good

Photo No.: 094 F1. 121 Soil Drainage Class: good

Location: De La Paz, tubzo, Sofl Parent Material: aliuvial terrace
Parpanga

Soil Serlés/Type: La Paz

Landform: alluvial terrace Land Class: 2S-Y

Relief: gently leve)

Land Use: paddy rice

Elevation:

Slope: @ to 2% _

Aspect: approxicately 600
northeast of De La Paz

Profile Description

Sample Depth
_No. (o} : Profile Description

7-3 a-31 Brewn (10YR 5/2) eoist; sandy loa, weak sub-angular to granular
structure; fed fire faint to distinct reddish brmm oottles;
few fline and few coarse interstitial porés, coomdn fine roots
peretration; presence of krotovinas and earth wom burrous; clear
scooth horizon boundary.

7-2 31-49 Bark grayish brown {10YR 4/2) eoist; fine sandy loza; weak sub-
angular to granular structure; ¢owon fire distinck dark yellowish
brown eottles: few fine soft concretion; few fine open tudbular

pores, few fir,e to eodivm roots penétration; clear szooth horizon
boundary.

7-3 49-81 . Grayish brown (10YR 572) moist; loamy fite sand, fine weak sub-
angular blocky structure; few %0 corron distinct yellowish brown
soltles; coovon fine to rediuvn open tubular pores, few fire rools;
clear friegular horizon boundary.

7-4 81-109 Light Gray {10YR 6/1) roist; very fine sandy loan; roderately
weak sub-angular blocky structure; friable when moist; coron
distinct td pronireat dark yellowish brown to yellowish brown
rottles; few fine to mediva open tubular pires, no roots.

Described 8y: R.A. thagat Date: February 17, 1983

T.C. Anyaya

H1-T.17



Table 3.2(8)  PROFILE DESCRIPTION OF MASTER PIT

SURVEY 1IN THE EXISTING SERVICE AREAS
OF IRRIGATION SYSYEM

A. Genéral Informition

Haster Pit Mo.: 8 Surface Draifnage: fair
Project: Gumain Reservoir Intern3l Drainage: fafr
Fhoto No.: Soil Dratnage Class:  fair to good

Location:. San Pablo Sequndo, -Sotl Parent Materfal: al]wial deposit

Ludao, Pempanga
Landform: altuvial terrace

Sofl Serles/Typat Quingua
tard Cl¥ass: 1R {2d0)

Relief: geéntly level
Land Use: paddy rice

Elevation:
Slope: O to iT
Aspect:

B. Profile Deséciption

Sazple Depth
No. {m)

Profile Description

g1 014

8-2 14-47

8-3 47-23

8-4 13-92

Yery dark grayish brown (10YR 3/2) moist; fire sandy losa; fine
sub-angular blocky steucture; friadle; few fire fafnt yellowish
broan potties; cosmon fine open tubblar pores, wany sediva and
fine voots penetration; clear smooth hdrfzon boundary.

Grayish brown (10VR 4/2) rofst; sandy loem‘;' granudar struclure;

friadle, non-sticky; cordn fine faint brownish yellow wottles;
“fed fine opén tubular pores, corcon fine to médiua rootsi gradual

ssooth horlzon boundary.

Brown {IOiR 4/3) woist: siand, single grain structure; loose;
feu_finé roots; abrupt frreqular horizon boundary.

Dark grayié.li brown (J0YR 4/2) wet} loézay fines sand; granular
structure; no roots penetration.

Described By: T1.C. Aryaya A ‘Date: february 22, 1983
. R.A. bragat ' :



Table 3.2(9) - PROFILE DESCRIPTIGR OF MASTER PIT
- SURVEY 'IN. THE EXISTING SERVICE AREAS
OF IRRIGATION SYSTEM

A, General Information

Haster Pit No.: - 9
. Profect: Gumain Reservoir

fhotd Ko.: .

tocatfen: San Kicolas, Florida-

Surface Orafnage: fair
Internal Orafnage: fair
Soil Drainage Class: fafr

Soil Parent Haterfal: alluvial deposit
 blanca, Parpanga Soil Serfes/Type: S$San Hanuel
Landfora: alluvial terrace Land Class: 1R {2¢o)
felfef: nrearly Yevel
Land Use: paddy rice
tlevation:
Slope: 0 to 1X
'Aspect: approxirately 1.6 kn

soutkwest of Florida-
blanca town

8. Profile Cescriptica

Sample  Depth ,
No. {tn) Profile Description

9-3 ©0-30  Brown (10YR 4/3) dry; sandy losa; weak sub-angular blocky structure,
comon o rany fire and eediva roots peretration; abrupt seooth
horizon boundary. :

8-2 30-80 - 8rewn (10YR 5/3 d:{‘. loasy fire sand; granular structure; loose
when dry; friable when mofst; cornon Fite to cediva reots penetra-
tion; clear srooth horizon boundary. _

9-3 80-110  Grayish brown {104R 5/2) dry to rolst; coarse sandy clay loan;
sub-arqular blocky structure; slightly sticky when wet; friadble

7 when rofst; cocron fine roots; cleas frrégular horizen boundary.

9-8 . 110330 8rewn (10VR 5/3) wel; loasy sand; single grain; fed fire roots.

Described 8y: T1.C. Anyaya Date: February 16, 1983

111-T.19



Table 3.2(10) : PROFILE DESCRIPTION OF MASTER PIT
- SURVEY 'IN THE EXISTING SERVICE AREAS
OF TRRIGATION SYSTEM |

A. General Information

Haster Pit ¥o.: 10 Surface Déain'ége: fair to good
Project: ' Gumain Reservofr . Interna) Oratnage: good

Photo No.: 096 F1. 121 Soil Drainage Class: gqood

Lécation:  Cabangcalan, Florida- Sofl Pareat Material: alluvial deposit

blanca, Parpanga
tandform: alluvial terrace
Relief: réarly level
Land Use! sugarcane
Elevation:
Slope: 0 to 28

Aspect: approximately 1 ka
wést of Cabangcalan,
Floridablanca

Soil Serfes/Type: La Paz
‘Land Class: 25-¥

8. Profile Description

Sazple Depth ‘ o
do. {cn) L Profile Description

18-1  0-37  Brown (10YR 5/3) dry: fine sandy loam; fire weak sub-argular to -
granular structure; friable when polst, non-sticky; cotron fine
and feur cfarse roots penetraticn; abrupt irregular Mrizén boundary.

10-2  37-74  Very palte brown (10YR 7/3) dry; fine $and; single grain structure;
cocron Fite roots; clear freegulir hordzon bo'qndary. :

10-3 74-100  tight yellowish brown {10YR 6/4) rolst; Voany fine sand; fine
_ sub-angular blocky structuré; friable whea eolst; 166se when dry;
-fen fine faint dbrownish yellow wotties; few Fire and céarse rools,
cocron fine opén tubular pores; graduval socoth horizon boundary.

10-4  100-140  Yery pale brown (1GYR 7/3) woist; fine sand; single gfafn; few fire
roots. :

Descrived By: T.C. Aryaya | Date: February 15, 1983

111-1.20



~Table 3.2(1))  PROFILE ‘DESCRIPTION OF MASTER PIT
- SURVEY IN THE EXISTING SERVICE AREAS
OF IRRIGATION SYSTEM

A, General Inforzation

HKaster Pit Ko.: 1)
Project: Gumain Reservoir
Proto No.:

Location: Bodega, Ofnalupihan,
Bataan

Landform: alluvial terrace
Relief: gently level

Land Use: paddy rice
Elevatfon:

Stope: O to 1%

Aspect:

B. Profile Description

Sazple  Depth
No. (Ul]

Surface Drafnage: fair

[nterasl Grainage: fair

Soll Orainige Class: Fair

Soil Parent Materfal: alluvial Jeposit
Soil Series/Type: Quingua

Land €lass: 1R {2do)

Profile Cescriptien

11-1 a-10 Bark grayish brown (10YR 4/2) eoist; fine sandy lo2a3; granular
strycture; stightly cospact, slightly sticky, friable when eoist;
few fire tubular pores, ¢ovon fine roots peretrations abrupt
szooth torizon boundary.

11-2  1¢-18 Yery dark grayish brown (10YR 3/2) soist; fire sandy clay loan;
fine sub-angular blocky struclure: poderately sticky, coopact,
friable when eoist; coron fine open tubular pores, few fire to
eediva roots peretration; ¢lear wavy horizon boundary.

N-3  18-3%  Rark grayish drosm (10YR 4/2) molst; clay loan: angular blocky
structure; soderately compact, eoderately sticky, few fine to
e2diva open tubalar pores, few fire roots; clear wavy horizon

boundary;

11-4 39-64 6rayish brown {10YR 5/2) woist; fire sandy clay loam; fire sub-
angular blecky structure; friable when soist; common fire distinct
‘dark yellowish brown mottles) few fiée to vedium opea tudular
pores, no roots; abrupt s=ooth horizda boundavy.

1-5 64-100 Dark grayish brown (=10¥R 4/2) roist; fine sandy clay loam;
sub-angular blocky structure; moderately compact, soderately
sticky; friable when woist; few fine to mediuva fnterstitial

pores.

Bescribed By: T.€. Anyaya
H.G. Gulao
R.A. Uragat

flate: March 2, 1983

111-1.2)



Table 3,3(1)  RESULTS OF LABORATORY TESTS ON SOIL SAMPLES OF

A. Haster Pit:

8. Location:

MASTER PIT SURV'EY- IN THE. PROPOSED EXTENSION AREA

No. 1

Barangay Saba, Hermosa, 8atsan

rilligran equivaleat per 100 ¢ éry sofl _ :

H-T.22

€. Cheatcal Analysis
Sarpie Teptn Eid P20s 0 o
ho. {cn) . pH - (pehofem) {ppes) (%) {2}
1-1 9-19 7.3 0.1 5.0 0.1 1.57
1-2 19-37 8.0 0.15 22.% | 0.78 1.34
1-3 37-95 8.1 0.21 56.5 0.68 ERY;
Sazgle CEC fxchangeable Cations (Eﬂ) ) £x-Ac
" ko. (£2) K¥ Ka¥¥ Gatv PgFF {re)
1-1 20.M 1.81 0.69 10.50 4.74 3.02
1-2 24.47 3.40 0.79 ' 13.08 5.19 2.01
1-3 26.32 3.66 6.9 13.84 5.90 2.01
0. FPhysical Analysis
Particls S.ize"Di-stribution , Parcent Voisture
Sample Depth [otal silt " ¢la . %oil féteattion of Matric
Ko. {ca}  Sand y Texture Tensfon in Bars of
_(3) {x) (1) R T £ 15
1-) 0-19 47 3 ¥ L 16.93 8.87
1-2 19-37 ¢ 39 n L 1812 8.41
1-3 95 k2 . 33 ¢ L, St 17.50 8.57
Pemarks: ~ pHi Sofl-watér ratfo 15 1:%. o 3
£0: Electric conductivity, at 25°C for sarple with sofl-water
ratio of 1:1, expressed by swhofcm
P205: Available phosphorus on Olsen_aéttgad S
OC804: Organic carbon and organic patter, vespectively
- CEC:  Cation exchanée capacity on suematién pathod, expressed by
2pproxirate milligraa equivalent per 100 g dry sofl
Exchangeable , S , _
cations : Expressed by millfgraa equivalent ped 100 g dry soll
Ex-Ac: Exchangeable acidity on BaCl2-TEA eethod, expressed by



Table 3.3(2) - RESULTS OF LABORATORY YESTS ON SOIL SAMPLES OF
| * MASTER PIT SURVEY N THE PROPOSED EXTENSION AREA
A, Faster PIt: No, 2
B. Locatfon: Barzngay Balsic, Hermosa, Bataan

C. Chenfcal Analysis

SampTe Cepth ] P20 oC o4
. (cn) PH (rednfcn) {ppm) {2 (2)
z-1 0- 25 6.0 0.05 28.0 1.10 1.89
2-2 25- 41 6.0 0.04 33.0 0.89 1.53
2-3 41- 61 6.3 0.02 33.0 0.83 1.43
2-4 61- 8} 6.1 0.03 23.5 0.54 0.93
2-5 81-100 6.6 0.02 37.0 0.47 0.8)
2-6 100-140 6.9 0.02 10.5 0.26 0.45

Ssrple cec Exchangeable Cations (ee) Ex-Ae
Ko, {e2) Kt Ka¥?# ta’? Fqtt (ze)
2-1 18.55 0.1% 0.31 11.33 3.70 3.02
z-2 19.92 0.13 0.39 12.60 ~3.78 3.02
2-3 9,58 0.10 0.20 6.63 1.14 1.5t
2-4 ’ 14.26 0.1 0.20 1.53 4.41 2.01
2-5 - 6.60 0.03 0.17 4.34 .60 1.01
2-6 - 7.12 0.08 0.17 4.60 1.27 0.50

0. Physical Analysis
A Particle Size Distribution Percént Foisture
Sacple Cepth  Total - sitt ¢la Soil Reteation of Batric
- No. {ca) Sand ¥ Texture Tersion in Bars of
(%) {%) {1} 1/3 15
2-} 0- 25 50 39 n L 16.56 7.52
2-2 25- 41 61 32 7 sL 15.40 8.13
2-3 41- 61 3] 2 2 S 13.95 7.61
2-4 61- 81 90 7 3 s 11.25 5.63
2-5 81-100 7] 1 1 S 8.92 3.54
2-6 "100-140 98 1 ] S 11.35 4.18
Rezarks: pH: Sofl-water ratio §s 1:)

£C:  Electric conductivity, at 25°C for sasple with soil-water
ratio of 1:1, expressed by rrdofca

P20s: Available phosphorus ¢n Olsen mathod
OC & CY: Organic carbon 3nd organic ratter, respectively

CEC: Cation exchange capacity on surration method, expressed by
approxicate milligraa ¢quivaleat per 100 g dry soil

fxchangeable i
cations T Expressed by milligraa equivalent per 100 g dry 5ol

£x-Ac: Exchangeable acidity on BaCl2-TEA cethod, expressed by
nilligran equivalent per 100 g dry soil

111-¥.23



Table 3.3(3) RESULTS OF $L.ABORATORY TESTS 0{‘1 SOIL SAMPLES OF.
MASTER: P1T SURVEY IN THE PROPOSED £XT£NSIOH AREA

A, FBaster Pit: No. 3
8. Location: Barangdy Bodejs, Olnalupihan, Bataan
C. Chemfcal Analysis

Sarple Oépth ] € 05 oc o4
Ko. (ca) ™M ehorem () (%) (%)
3-1 0- 29 4.9 0.03 20.0 1.33 2.28
3-2 29- 517 5.6 0.0% 30.0 0.9 1.56
3-3 57- 86 5.8 0.04 47.0 0.9 " 1.56
3-4 96-150 5.9 0.03 38.0 6.65 1.12

Saople C£C . - Ex_{haﬂgeéble Cations (m) tx.‘Ac

"~ Ko - {e2) X Kat¥ Gaft, Fat¥ (ce)
3-1 16.43 0.23 0.26 6.49  2.92 6.53
3-2 23.32 0.17 0.40 12.17 - 3.45 6.53
3-3 25.06 0.16 - 0.45 12.92 5,00 6.53
3-4 15.49 0.09 0.31 8.36 3.2y 3.52

0. Physical Anilysis _

T I %’irticle Size Distribution o] »Rpir'c?;t ib}slt‘u[ei
Sarple Cepth otal i .3 ~ Retention 6F Matric
;ng. {cn) Sand sile. - Clay Textura Tension in Bars of

(2)__ (5) {(z) ~ W3 15

3-1 0- 29 is 39 13 AT [ %31 6.35

3-2 29- 81 49 39 12 L. 20.51 = 8.75

3-3 51- 96 4 46 11 N A4 2 R X

3-4 - 96-150 18 0 3 s 1680  6.30
Rezarks: pH: Soil-water ratio is 1:1

£C: Electéic conductivity, at 25°C for sazple with sofl-water
ratio of 1:1, expressed by rwho/ca - :

P205: Available phosphdrus on Olsen xethod
0C&04: Organic carbon and organic eatter, respectively

CEC: Cation exchange capacity on sumation mtbod expressed by
' approxirate mil¥igraa equivaleat per 100 L) dry so1t

£xchangeable L
cations : Expressed by miltigraa equivalent per 100 ¢ dry 5611

- Ex-Ac:  Exchangeadle acidity on 82012-TEA method, expressed by
eilligran équivatent per 100 g dry so¥l -

111-7.24



Table 3.3(4)} RESULTS OF LABORATORY TESTS ON SOIL SAMPLES OF
© " MASTER PIT SURVEY IN THE PROPOSED EXTENSICH AREA

A. HKaster Pit: Ko, 4

8. Locatfon: Barangay Anon, Floridablanca, Parpanga
€. Cheafcal Aralysis

Sarole Depth ¢ P205 ' oA

K, {ca) PR {redo/ca) {pp) (x) (%)
4-1 0- 27 5.3 0.07 3.0 }.68 2.89
4-2 2-13 6.0 0.06 28.0 1.41 2.43
4-3 13- 95 6.0 ¢.94 36.0 G.81 1.3¢%
1-4 95-150 6.2 0.03 29.0 0.76 1.31

Sarple cec fxchangeable Cations (ee) _ Ex-Ac
Ho. (=2) K+ Haf¥ Ca¥~ [ {ce)
£-1 23.96 0.47 0.31 10.61 4.53 3.04
4-2 3.9 0.32 0.45 17.66 6.98 6.53
4-3 29.94 0.27 0.45 16.50 6.69 6.03
4-4 30.17 0.27 0.46 16.29 7.12 6.03

0. Physical Analysis

' o Particle Size Distribution Percent Yoisture

Sazple “Cepth - Total oy cla Soil Fetention of Matric
Ko. {¢o) Sand Y . fexture Jeasion in Bars of

— . {3} (%) (3) /3 s
4- Q- 27 23 57 1% SitL 23.50 10.71
£-2 21- 13 28 55 17 SiL 24.50 11.75
4.3 73- 95 3 54 15 SiL 24.85 11.35
4-4 - §5.150 27 54 19 SiL 20.48 9.31

Rezarks: pH: Soil-water ratio is 1:1

EC: £lectric conductivity, at 25°C for sample with soil-water
ratio of b:1, expressed by mwrhefcn

P205: Available phosphorus on Olsen method
OC & 0%: Qrganlc carbon and organic eatter, respectively

CEC: Catfon éxchange capacity on suvation method, expressed by
approxirate milligraa equivaleat ger 100 g dry soil

Exchangeable
cations s Exprosted by milligraa equivaleat per 100 g dry soil

Ex-Aci Exchanceadle acidity on BaCly-T€A pellod, expressed by
nilligran equivalent per 100 g dry soil

111-¥.25



Table 3.3(5)

A, Master Pit: No. 5

RESULTS OF LABORATORY TESTS ON SOIL SAMPLES OF
MASTER PIT SURVEY IN THE PROPOSED EXTERSION AREA

rilligraa ¢quivalent per 100 9 dry soil.

111-T.26

8. Llocation: Barangay Gutad, Floridablanca, Pampanga
€. Chealcal Analysis
Sarple Cepth EC P75 oC G
_Ho. (¢n) P (mhotes) _ (fpa) (£) (1)
5-1 0- 26 4.8 0.09 35.0 1.46 - 2.51
5-2 26~ 55 5.4 0.05 33.0 1.34 2.30
5-3 5%- 90 5.9 0.07 36.0 1.25 2.15
5-4 $0-112 6.1 0.04 50.0 0.89 1.93
5-5 i12-140 5.9 9.04 43.0 0.73 1.26
Sample fgt Exchangeable Cations {ee) Ex-Ac
Ko. {e2) Xt Naf¥ Ca¥tr oi+ (ee).
5-1 23.16 35 0.3 8.97 3.97 9.55
5-2 27.86 0.28 0.45 15.78 6.32 5.03
5-3 - 29.16 0.25 0.45 16.02 5.91 6.53
5-4 29.08 0.20 0.45 16.40 6.00 6.03
5-5 31.02 0.17 0.45 16.720 1.%1 6.53
D. Physical Analysis
Particle Size Oistribution - TPerceat Foisture
Sazple Cepth Total silt Cla Soil Retention of Matric
Xo. {ca) Sand Y Texture  Tension in Bars of
—_ (1) (1} (x) : 173 15
5-1 9- 26 28 59 13 Sil - -
5-2 76- 55 37 43 15 L 22.42 11.75
5-3 55- 90 43 44 13 1 22.38 11.63
5-4 og-112 59 32 9 St 22.35 1n.75
5-5 112-140 51 40 b L 19.82 . 8.21
Permarks: pH: Sotl-water ratio {s 1:1 :
PeCs Eleétric conductivity, at 25°C for sazmple with sofl-water
ratio of 1:1, expressed by mhofca
P205: Availlable phosphorus on 01sen method
0CA0H: Grganic cardon and organic eatter, respectively |
CEC: Cation exchange capacity on swmation method, expressed by
2pproximaté milligraa equivalent per 100 g dry sold
Exchangeible _ . o
cations +  Expressed by milligraa equivalent per 100 g dry soil
Ex-A¢: Exchangeable acidity on BaCl2-TEA method, expressed by



Table 3.3{6)

B. Locatfon: Barangay Bampe, Floridablanca, Pazpanga

RESULTS OF LABORATORY TESTS ON SOIL SAMPLES OF

MASTER PIT SURVEY IN THE PROPOSED EXTENSION AREA

Kaster PIt: HNo. 6

C. Cheaical Analysis

o “ea) o (rebofea) (Lo} 13 @
61 0- 19 5.2 0.07 4.0 1.54 2.65
6-2 19- 45 5.6 0.04 31.0 0.89 1.53
6-3 45- 6.0 0.02 30.0 0.89 1.53
6-4 84-147 5.2 0.04 21.0 0.39 0.67

Sargle cec Exchangeable Cations (me) Ex-Ac
Ko. (ge) K+ Haf¥ Catt ¥qit re)
6-1 29.28 0.31 0.32 13.44 5.66 9.55
6-2 23.39 0.¥2 0.32 14.54 5.a7 7.54
6-3 i?._78 0.0 0.26 10.28 3.13 4.02
6-4 28.12 0.12 0.40 16.92 6.65 4.02

D. Physfical Analysis
Particle Size Bistribution Percent Moisture
Saz_ple : Depth Total sitt Clay Soil Retention of Matric
Ko. (ca) Sand Texture Tension in Bars of
(=) {1) (=) 1/3 15
6-1 9- 19 36 48 16 L 20.75 10.88
6-2 19- 4% 45 42 13 L N 21.58 .21
6-3 45- 84 5 &0 5 S 14.70 1.88
6-4 84-147 33 57 10 SiL 22.97 10.50
Rezarks: pH: Soil-water ratio is 1:1
£C:  Electric¢ conductivity, at 25°C for s2ople with soil-water
ratio of 1:1, expressed by erdofca
P705: Available phosphorus on Qlsen gethod
OCAGM: Organic carbon and organic matter, respectively
CEC: Cation exchangé capacity on summation ethod, expressed by
‘ approxicate milligrea equivalent per 100 g dry soil
£xchanéeable _
cations -t Expressed dy milligran equivaleat per 100 g dry soil
Ex-Ac: Exchangeable acidity on BaCl2-TE€A eethod, expressed by

allligram equivaleat per 100 g dry soil

111-1.27



Table 3.3(7)

RESULTS OF LABORATORY TESTS ON SOIL SAMPLES OF

MASTER PIT SURVEY  IN THE PROPOSED EXTENSION AREA

A. Faster Pit: No. ?

g. Llaocation:

Barangay Pabanlag, Floridablanca, Parmpanga

€. Chealcal Analysis

PR "ten) M (emoseal___(op3) 3 )
2-1 0- 19 5.6, 0.07 32.0 1.34 2.30
7-2 19- 44 5.7 0.04 23.0 1.23 2.12
7-3 §3- 95 6.0 0.04 35.0 0.97 1.67
7-4 95-130 6.1 0.07 30.9 0.92 1.58

Saeple CEC Exchangeable Cations (ee) Ex-Ac

; (e2) Kt K ¥+ Caft Fgtt {ze)
7-1 30.06 0.60 0.26 13.95 6.20 9.05
7-2 33.18 0.2 0.32 17.18 . 6.39 - 9.05
7-3 27.52 0.20 0.26 14.80 6.17 6.03
7-4 22.00 017 0.26 10.40 5.14 6.03

D. Physical Analysis

Parh.cle Size Disteibution

Percent Holstyre

Sesple feoth Total ; o Soil Ratention of Matric
Ko. {ca) Sand it Clay Texture Yeasion in Bars of
() (1) (1} R V£ 15
7-1 0- 18 35 51 14 SiL 30.62 15.25
7-2 19- 44 33 53 14 SiL n.20 11.13
7-3 44- 95 37 42 21 t 18.80  9.38
7-4 95-130 59 24 17 S 1.98 5.25
Reaarks: pH: Soil-water rat_io fs 1:1 _
"EC: Electric conductivity, at 25°C for sasple with sofl-water
ratio of 1:1, expréssed by mwio/ca .
P205: Available phosphorus on Dlsen eethod
DC & 04: Organic carbon and organic ratter, respectively
Cec: cCation exchange capacity on suswation pethod, expressed by
approxizate milligraa equivaleit per 100 g dry soil
Exchangeable o .
cations : fapressed by milligraa equivaleat pér 100 g dry sofl
Ex-Ac: Exchangeadble acidity on BaClz-TfA method, expressed by

pilligran equivatent per 100 g dry soil

P11-v.28



| Table'_'3.3(8) g

A, Haster Piv:

Ho. 8

Location: “Barangay San Hicolas, Floridablanca, Paspangs

RESULTS OF LABORATORY TESTS ON SOIL SAMPLES OF
MASTER PIT SURVEY IN THE PROPOSED EXTENSION AREA

nil1igran equivateat per 100 g dry soil

HI-T.29

C. Chenlcal Analysis
Sarple Depth X P2 oC G
to. (ca) P ecoofea) (o) (D) ()
8-} G- 3_1 5.8 0.06 90.9 1.20 2.C6
8-2 3)- 62 6.3 0.05 $2.0 1.05 1.8}
8-3 62-108 6.2 0.05 62.6 0.76 1.31
8-4 ~108-150 6.2 0.02 35.0 0.65 .12
Sazple e Exchangeable Cations (=) Ex-Ac
No. (=2) 5 Ra¥¥ G V' ¥ {c2)
8-1 18.11 0.37 0.25 4.17 3.62 6.53
8-2 17.63 0.47 0.26 8.83 2.04 6.03
8-3 16.24 0.47 0.2 6.53 3.45 5.53
8-4 10.04 0.47 0.17 2.35 1.52 5.53
0. Physical Analysis
- . Particle Size Distribution Percent Foisture
Sarple Cepth Total Sint Cla Soil Retention of Matric
No. {ca) Sarnd ¥ Texture Tension in Bars of
_ [£3) (1) {x} - 1/3 i5
81 0- 3) 59 24 17 sL N6z 6.30
8-2 " 31- 62 50 27 23 Sil 10.08 5.75
§-3 62-108 58 22 20 SCL, St 18.38 9.25
8-4 -108-150 a2 5 13 st 8.92 4.75
Rezarks: pH: Sotl-water ratio ¥s 1:1
£C: Electric conductivity, at 25°C for sample with soil-water
ratio of V:1, expressed by swhofce
P205: Available phasphorus on Olsen dethod
0C40H: Organic carbon and organic eatter, respectively
 CEC: Catfon exchange capacity on susmation method, expressed by
- approxirate milligraa equivaleat per 100 g dry soid
Exchangeable .
cations : Expressed by milligras equivalent per 100 g dry 501}
Ex-Ac: Exchangeablé acidity on 8a€12-TEA eethod, expressed by



Table 3.3(9) RESULTS oF lABORATORV TESTS ON SOIL SAMPLES OF
: MASTER PIT SURVEY 1IN THE PROPOSED EXTENSIO“I AREA
A, Master Pit: No. 9

8. tocation: Barangay Pandaraeg, Floridablanca, Parpanga
€. Chemical Analysis

Sample Gepth - i P205 0C 04
Ko. (ca) B (echolcm)  (fpa) (3)- (2)
9-1 0- 31 5.7 0.66 45.0 0.76 1.31
9.2 31- %5 6.4 0.02 34.0 6.70 1.20
9-3 £5- 12 6.3 0.02 30.0 0.54 0.93
9-3 72- 91 6.6 0.01 28.0 0.43 0.84
2-5 91-1%0 6.6 0.02 33.0 6.33 0.5¢7
Ho. _ {e2) X¥ Ka¥F &Y Fatt (re)
241 15.01 0.28 0.26 6.04 3.91 4.52
9.2 17.59 0.03 0.26 9.30 4.43 3.52
9-3 : 11.70 0.06 0.17 5.69 3.7 2.5}
9-4 n.1s 0.08 0.17 5.31 3.68 2.5)
9-5 12.93 0.01 0.17 5.8% 3.99 2.51

0. Physical Analysis
' Particle Size Distridutien . " Percent Wisture
Sacpte fepth Totay - $irt la . Soifl Retention of Matric
No. {ca) Sand ¥ Texture Tension in Bars of
- (z) {1) (x) - 173 15
e-1 - 3 53 33 14 SL 13.10 Y
9-2 31- 55 64 23 13 St 13.02 6.21
2-3 55- 12 85 4 10 s - 8.53 - 3.25
2-4 72- 91 §5 2 3 S 5.98 3.09
9-5 31-150 . %4 1 ' 5 S 5.0) 3.23
Remarks: pH: Soll-water ratio is I:i

£C:  Electri¢ conductivity, at 25°C for sa:-ple with sofl-water
ratio of ¥:1, expressed b_; mho!ca

P205: Available phosphorus on Olsen eethod
€€ 4 CH: - Grganic cardin and organic r.atter. respectively

CEC: Catfon exchan?e capacity on swration pethod, expressed by
approxicate milligras equivaleént per 100 ' dry soil

£xchangeable
catfons -~ : Expressed by milligram equivalent per 100 g dry soil

£x-Ac:  Exchaqgeadle acidity on Ballz-TEA | pethod, expressed by
rilligram equivaleat per 100 ¢ dry sofl

11-7.30



Table 3.‘3( 10)  RESULTS OF LABORATORY TESTS.ON SOIL SAMPLES OF

MASTER PIT SURVEY IN THE PROPOSED EXTENSION AREA

A. Haster Pit: No. 10

8. location: Barangay Del Careen, Florfdablancas, Pampanga

ailligraa equivaleat per 100 ¢ dry soil

111-7.31

€. Chenfcal Analysis
Sarple “Gepth T P205 oC 0
Ko. (cm) M tmdofen)  (ppa) (5) 1)
1641 0- 18 5.1_ 0.05 44,0 0.83 1.43
10-2 18- 49 5.5 0.02 35.0 0.62 1.07
10-3 49- 53 5.7 0.02 9.0 0.57 0.38
10-4 63- 82 5.7 0.1 49.0 - 0.57 0.938
10-5 ~82-119 6.1 0.01 34.0 0.51 0.£3
10-6 119-160 5.0 0.01 32.0 0.41 0.71
Sample ceC Exchangesdle Catfons (e2) Ex-Ac
ko, {ee) Kt _Ha¥¥ Gat¥ Fgtt (=e)
10-1 10.55 0.20 0.25 3.00 1.59 5.53
10-2 13.04 0.16 0.2% 6.85 - 0.7% 5.03
1¢-3 10.58 0.08 0.26 4.07 2.65 3.52
10-4 9.8% 0.05 0.25 3.79 2.28 3.52
10-5 8.11 0.04 0.25 4.30 1.01 2.51
10-6 8.%9 0.04 0.25 2.13 3.06 2.5%
D. Physical Analysis
) _' Pﬁittcle Size Distribution Percent Poisture
Sazple Cepth Total ; Soil Reteantion of Fatric
§g. {ca) Sand site Clay Texture Tension in Bars of
x) % (1) 173 15
11 0-18 53 23 18 SL 10.85 4.38
10-2 18- 49 60 23 17 SL 13.75 5.75
10-3 49- 63 14 13 13 SL 9.50 5.28
-10-%3 63- 82 84 S ) 10 s 9.70 3.83
10-5 82-119 &3 3 9 LS 8.01 3.53
10-6  19-160 - 89 5 6 S 9.25 3.13
Rezarks: pH: Sofl-water ra'tio is 1:1
£C: Electrié conductivity, at 25°C for sample with soil-water
ratio of 1:1, expressed by extd/fca
P20g: Available phosphorus en Olsen method
0C804: Organic cardon and organic matter, respectively
CEC: Cation exchange ¢apacity on sumation methdd, expressed by
approximate milifgraa equivalent per 100 g dry soil
£xchangeadle _ . ,
cations + Expressed by allligran equivalent per 100 g dry soi)
Ex:Ac: Exchangeadle acidity on BaCla-TEA pethod, expressed by



Table 3.4(1)

RESULTS OF LABORATORY TESTS ON SOIL SAMPLES OF

MASTER PIT SURVEY IN THE EXISTING SERVICE AREAS
OF IRRIGATION SYSYEM

A, Master Pit: No. )
8. Llocatfen: Barangay Rizal, Guagua, Pampanga
C. Cheaical Analysis
Jarple Depth T P2 o o
No. _{ca) PR - teohofon) (pgg) {9 (%)
1-3 0- 10 6.3 0.47 1.5 3.22 .54
1-2 10- 22 1.4 0.25 3.3 1.66 3.20
1-3 22- 90 7.2 0.14 8.0_ 0.93 1.69
1-4 90-150 7.8 0.22 7.0 0.89 1.53
Sarple CEC : Exchangeable Cations (me) _ Ex-Ac
__Ko. ~_{ee) B N . Vi GYY gt (c2)
1-1 23.99 0.07 0.03 . 11.38 - 5.54 6.92
1-2 20.84 0.05 0.38  ~ 10.45 4.69 4.94
1-3 27.12 0.07 0.33 13.20_ : 9.07 4.45
1-4 25.04 0.03 0.34 11.92 9.74 3.46
0. Physical Analysis
" Particle Size Distribution . " Pelfcerilt mis'turei
Szeple - Cepth Total : So Retention of Matric
-No. (29) - Sand it Clay Texture Tension in 8ars of
S ¢ JOMU .| {1} 173 15
11 0- 10 21 - 53 20 siL 2222 10.01
1-2 10- 22 23 - 49 28 a 30.22 15.03
C1-3 22- 90 B 1 . 42 42 Sit fﬁ).?g .13.43
- 1-4 $3-150 29 £4 26 Sil. S 3.6 ‘7]5.33
Recarks: pH: Soll-water ratio is 1) . - _
EC: Electric conductivity, at 25°C for sasple with soil-water
ratio of 1:1, expressed by mho/ca . _
P205: Available phosphorus on Glsen eethod
0CA0H: Organic cardon 2nd organic matter, vespectively
CEC: Cation exchange capacity on swration mettod, expressed by
approxicate miliigria equivaleat per 100 ¢ dry sofl
Exchangeable L .
cations i Expresséd by miltfgram equivalent per 100 g dry sofd
Ex-Acz Exchangeable acidity on BaCy2-TEA method, expressed by

ailligran equivalent per 100 ¢ dry sofl

111-¥.32



Table 3.4(2)

A. PMaster Pit:

8. Llocation:

OF IRRIGATION SYSTEM

Ko. 2

C. Chenlcal Analysts

Barangay San Juan, Lubao, Pampanga

RESULTS OF LABORATORY TESTS ON SOIL SAMPLES OF
PASTER PIT SURVEY IR THE EXISTING SERVICE AREAS

Depth

Sarp] P ;
‘ 205 0C GA
Ko. (cn) pH (rotofcn) (ppa) (%) (z}
2.1 0- §2 6.6 1.75 18.0 2.65 4.56
2-2 42- 9 1.2 1.44 15.6 1.58 2.72
2-3 91-108 6.4 1.83 1.5 1.53 2.72
Sacole CEC £xchangeéable Cations {ce) Ex-Ac
Ho. {ee) K+ Nat¥ ' Foi¥ {=2)
2-1 31.81 0.11 0.36 19.34 7.08 6.92
2-2 26.44 0.04 0.0 12.25 16.10 3.95
2-3 .62 0.03 0.07 12.66 15.93 5.93
D. Physical Analysis
__ Particle Size Distribution Percent Yoisture
Sample _fepth Total sile Cia Soil Reteation of Matric
No. {ca) Sard b Texture Tension in Bars of
{2) (%) (1) 173 15
2-1 0-42 18 89 1 SicL 32.76  15.19
2-2 42- 91 12 56 kY. SicL 30.97 15.14
2-3 . 91-108 24 29 47 C 37.53 17.18
Remarks: pli:  Soil-water ratio is i:1 _
EC: Electric conductivity, at 25°C for sarple with soil-water
ratio of Y:1, expressed by seho/ca
P205: Avatlable phosphorus on Olsen method
OC & 0H:  Organic carbon and organic matter, respectively
(£C: Cation exchar:%e capacity on surmation rethod, expressed by
- approxizate milligraa equivalent per 100 g dry soil
Exchangeddble ‘ .
catlons + Expressed by milligran equivaleat per 100 g dry soil
£x-Ac: - Exchanceadle acidity on BaClz-TEA method, expressed by

ailligran ¢quivaleat per 100 g dry soil

iI-v.33



Table 3.4(3)

- OF IRRIGATION SYSTEM .

A. Master Pit: No. 3

8. Locatfon: 8arangay Pulong Maslf, Guagua, Pampanga
¢. Cheaical Analysis

RESULTS OF LABORATORY, TESTS' ON SOIL® SAMPLES OF
MASTER PIT SURVEY IN THE EXISTING SERVICE AREAS

Sa'wle

Ro. ) P eaofen) (G o )
31 g- 22 £.0 0.24 22.% 3.36 5.76
3.2 22~ 49 5.9 0.07 7.0 1.57 2.10
3-3 49- 66 6.5 0.05 14.5 0.81 1.39
3-4 66-100 6.9 0.03 12.5 . 0.64 1.10
Sample CEC ‘ - gxchangeable Catfons (e2) , Ex-Ac
Ko. {2) Kt Nat¥ ™t Pott . {m}
3-1 14.82 0.04 0.14 4.1 2.63 7.99
3-2 16.89 0.03 "0.1) 6.99 3.34 6.42
3-3 1.8 .03 0.06 .8  2.35 4.45
3-4 ' 8.56 0.03 - 0.06 3.09 1.43 3.95
D. Physfcal Analysis
Particls Size Distribution | Percent Folsture
‘Sample  : Cepth Total silt: - Clay Soit ~ Retention of Hatric
Ho. {ca) Sand Jexture  Tension in Bars of
S ¢ 4] (x) (8 V3 15
31 0-22 15 15 10 - SL 15.3 6.33
3-2 22- 49 64 20 16 sSL 20.12  10.20
3-3 42-66 ' 86 ‘5 9 s 10.35 = 5.44
3-4 . 66-100 94 1 5 s . 635  2.89
Rezdrks: pH: Sofl-water ratio 15 121 o : ‘ .
. ge:  tlecleic conductivity, at 25°C for szzple with sofl-water
ratio of 1:1, expressed by emho/ca : ‘
© pa05: Avaflable phosphorus on Olsen Eethod
0C804: Orginic carbon and organic matter, respectively
¢6C: Cation exchange capacity on suemation méthod, expressed by
 approxfmate milligram equivalent per 100 g dry soil
Eﬁ?ﬁﬁfme: Exprassed by milligroa equivalent per 100 ¢ dry soil
£x-Ac:  Exchangeadle acidity én 82C12-TEA pethod, expressed by

eilligraa equivaleat per 100 g dry sofl.

E11-T.34



Table 3.4(4) - RESULTS OF LABORATORY TESTS ON SOIL SAMPLES OF
= " MASTER PIT SURVEY IN THE EXISTING SERVICE AREAS
OF TRRIGATION SYSTEM

A, Haster Pit: HNo. 4

8. tocation: Barangay Santo Domingo, Lubzo, Parpanga
€. Chealcal Analysis

Tarpl fepth

T 77205 0C (7]
Ko. {¢n) pH (eetofeo) (opm) (%) (1)
4-1 Q- 23 4,7 0.24 21.% 1.35 2.32
4-2 23- 47 6.1 0.03 25.5 1.03 1.76
4-3 47- 63 6.5 0.03 24.5 0.92 1.58
§-4 - 63- 94 6.6 .06 22.5 1.04 1.9
4-5 94-120 6.7 0.06 20.0 0.69 1.18
4-6 120-150 6.5 0.05 15.6 0.6 1.05
Séfple _ CEC . Exchangeable Cations {re) Ex-Ac
__No. {e2) K+ Mafi~ 3T Foft (ce)
4-1 9.63 0.04 0.10 2.93 0.63 5,93
4.2 . 13.81 0.07 0.14 7.23 1.92 4.45
4.3 14.%0 0.04 0.14 6.82 2.66 4,94
4.4 13.36 0.04 0.7 5.72 2.49 4.94
4-5 10.42 0.03 0.1 4.26 2.07 3.95
4-6 12.80 0.05 0.3 6.02 2.50 3.95
9, Physical Analysis
Particle Size Distribution Percent Moisture
Sagple = Oepth Total ; Soil Retention of Hatric
Ko. {ca) Sand sitt Clay Texture Tensicn in Bars of
— {x) (1) (z) 1/3 15
4-1 0- 23 62 27 1 sL 18.19 8.42
4-2 23 47 62 24 14 SL 18.59 8.74
4-3 47- 63 &0 24 16 St 18.43 8.35
4-4 63- 94 12 14 14 SL 16.50 8.1}
4.5 94.120 B3 8 9 1S g_81 5.34
4-6 Ye0-150 n 16 13 SL 15.84 7.21
Reaarks: pH: Soil-water ratic is 1:1

£¢: €lectric conductivity, at 25°C for sasple with soil-water
ratio of 1:1, éxpressed by mrhofcm

P205: Avatlable phosphorus on 0lsén pethod
OCA0M: Organic carbon and orgenic satter, respectively

CEC:  Cation exchinge capacity on sumation method, expressed by
' approxirate miligraa equivalent per 100 g dry soil

Exchangeable - ‘ .
cations ¢ Expressed by milligran equivalent per 100 g dry soil

Ex-Ac:  Exchangeable acidity on BaCl2-TEA eetbod, expressed by
. willigram equivalent per 100 g dry soil

111-7.35



Table 3.4(5) RESULTS OF LABORATORY: TESTS ON SOIL SAMPLES OF
' MASTER PIT SURVEY IN THE EXISTING SERVICE AREAS

OF IRRIGATION SYSTEM
A. Master Pit: No. 5

8. Location: Barangay $anta Cruz, tubao, Pampanga -
€. Chenical Analysis

N "tea) M (eodofca) (o) [
51 0- 21 6.4 0.67 14.5 1.30 2.22
5-2 21- 56 1.} 0.32 3.0 0. 0.5 0.99
5-3 56- 80 7.2 0,23 1.5 .70 1.21
5-4 . 80-150 7.0 0.29 10.0 0.69 .18

sacple CEC S Exchangeable Cations (me; : g;._,q;
No. (e2) K+ Na¥¥ Ca*F Ygi¥ (xe)
5-1 19.79 0.04 0.26 . 8.13 | 6.31 . 4.45
52  1L.20 0.05 0.2 468 2.%4 3.46
5-3 - n9r o 0.28 " 6.64  2.96 1.93
5-4 19.57 0.18 0.60 10.76 6.05 1.98

0. Physical Aralysis

pariicis Size OIstributien Percent Folsture
Saeple Cepth : Tota] siit ¢la - Soil Retention of Katric
Ko. (ca) © Sand Y Texture Tension in Bars of
' {3) {2) () _ 173 15

5- 0- 21 55 28 1”7 st 18.82  8.45

5.2 - 21-%6 95 1 a s 9N 3.76

5-3 56- 80 8t - ] s - Ls,s - 8.9 §.25

5-4 80-150 49 3 20 L 26.15 12.39

Reaarks: pH:  Soil-water ratio 5 1:1°

£¢:  Electric conductivity, at 25°C for sanple vith soil-xater
ratio of 1:1, expressed by srio/ca

P205: Available phosphorus on Qlsen mathod
0C 2 04; Grganic carbon and organic matter, respechvely

CEC: Cation exchange capacity on sucmation cethed, expresSed by
approxieate milligrea equfvalent per 100 g dry soil

£xchaageadble
cations :  Expréssed by ailligran eq-:ivalent per 100 g dry sofl

€x-Ac: Exchangeadble acndity on Batlz-lEA :-elhod, expressed by
ailligran equivalent per 100 g dry $oi).

ill‘T|36



Table 3.4(6)

~ RESULTS OF LABORATORY TESTS OH SOIL SAMPLES OF
MASTER PIT SURVEY IN THE EXISTING SERVICE AREAS
OF IRRIGATION SYSTEM

A. Hastér Pit: No. 6

silligran equivaleat per 100 g dry soil

111-Y.37

8. location: S8arangay San 'Higuei. tubao, Pamoanga
C. Chenica) Analysis
Sanple Oeptn ' 0o P05 0 @
Ko. (ca) pH (ecto/ca) (553) (5} (%)
6-1 0- 10 5.0 0.23 15.6 1.43 2.48
6-2 10+ 23 6.3 Q.07 13.0 0.93 1.6}
6-3 29- 56 6.8 0.3 12.5 0.34 1.45
6-4 56- 92 6.9 6.06 11.6 1.12 1.92
6-5 92-121 7.t 6.0 8.3 1.63 2.80
6-6 121-150 6.3 0.07 8.0 1.72 2.95
Sazple (% 1 * Exchangeable Cations {ee) _ Ex-Ac
Ko. (ee) ¥ HavT Ca*v Pott {c)
6-1 10.30 0.22 0.64 4.24 1.68 3.46
- 6-2 .27 0.69 0.87 6.53 1.69 1.99
6-3 12.84 0.03 0.08 8.15 2.50 1.48
6-4 9.42 9.03 0.07 6.26 1.58 1.48
6-5 8.05 4.03 0.0 4.16 1.33 2.47
6—6 13.79 0.03 0.03 7.09 3.70 2.96
0. Physical Aralysis
S ] Particle Size Distribution Percent YPoisture
Sarple Cepth Total $ilt Cla ~ Soil Retention of Matric
Ko. (ca) S20d ‘ y Textare Tension in 8ars of
: : (%) {3) %) 1/3 i5
6-1 ¢- 10 59 k]| 10 st 18.26 . 1.98
6-2 10- 29 6) 29 10 SL 18.57 71.02
6-3 23- 56 L6 41 7 £, sl 17.86 1.23
6-1 £9- 92 &6 29 5 S 14.72 5.63
6-S 92-32) 79 16 5 s 9.59 4.44
6-6 123-150 52 35 13 L, SL 18.53 8.715
Reparks: oR: Soit-water ratio is 1:1°
£C: Elettric conductivity, at 25°C for szmple with soil-water
ratio of 1:1, expressed by rehofca
Pz05: Available phasphorus on Olsen eethod
OCS O4: Organic carbon and organic ratter, respectively
. CEC:  Cation exchange <apacity on suzcation sethod, expressed by
- approxigate milligran equivaleat per 100 g dry soil |
Exchangeadle _ )
cations s+ Expressed by eilligraa equivaleat ger 100 g dry soil
Ex-Ac: Exchangsadle acidity on 8aClz-TEA cethod, expressed by



Table 3.4(7) RESULTS OF. LABORATORV TESTS ON SOIL SAMPLES OF
MASTER PLT SURVEY 1N THE EXISTING SERVICE AREAS
OF IRRIGATION SYSTEM =

A. Master Pit: No. 7

8. Llocation: Bargngay e La Paz, Lubzo, Pampanga
€. Cheaical Analysis

Sample Oepth ~YC P70 o G
Ko. (ea) P (oefca)  (bpe) (3) ()
7-) 0- 31 5. 0.20 17.0 2.12 3.65
1-2 31- 49 6.7 0.03 12.5 2.2 3.65
7-3 43- 81 6.9 0.08 1.5 1.37 2.3
7-4 81-109 1.2 0.06 0.0 220 3.1

Sl cec T gxchangeable Cations (o) | i
KNo. {r=) K Nat¥ a't Fqtt {cc)
7-1 17.45 0.03 0.08 6.67 1.69 8.98
7-2 17.80 0.04 0.06 n.ao 4.7 1.8
7-3 18.28 - 0.07 .08 11120 4.45 1.98
-4 18.44 0.10 0.6% 1.96 5.33 0.99

0. Physical Analysis

Particis Size Oistribution - Percent Foistore ~

Sample OCepth Total site Clay - Sotl Retention of Matric

Ko. (ca)  Sand - Y . Yexture Tensfon In Bars of

_ {2) (1) (1) . 13 15

7-1 0- 31 £5 32 1?2 sL ERTA 8.04

1-2 31- 49 3 63 6 $it 18.03 8.92

7-3 43- 81 35 50 5 siL 18.80 8.61

7-4 81-103 25 10 L 1 18.50 8.78

Reaarks: ‘pH: Soil-water ratio 5 131

 gC: ' Electric conductivity, at 25°C for sarple with soil-water
ratio of 1:1, expressed by mmid/ca

Pz051 Avallablé phosphorus on Olsen gethod
0C8GN: Organic carboa and organic zatter, respectively - -

CEC:  Catfon exchange capacity on surmation kethod, expressed by
approxicate ailligraa equivaleat per 100 g dry soil

Exchangesble L . S
cations : Expressed dy ailligraa equivalent per 100 g dry soi}

£x-Ac:  Exchangeable acldity on BaCl2-TEA method, expressed by
ailligram ¢quivalent per 100 g dry sofl :

111-7.38



Table 3,4(8)  RESULTS OF LABORATORY TESTS ON SOIL SAMPLES OF
- MASTER 21T SURVEY IN THE EXISTING SERVICE AREAS
OF IRRIGATION SYSTEM :

A, Master Pit: Ko, 8

8. tocatfon: Barangay San Padlo Sequado, Lubao, Parpanga
€. Chenfcal Analysts

W%T‘e : D?EZ')‘ pH (Er;glcn) Eggg) ?gl g;l
8-1 ¢-14 5.8 0.15 15.0 1.83 3.23
8-2 14-47 6.8 0.06 13.0 1.03 1.76
8-3 47-13 1.2 0.065 1.5 0.66 1.13
8-14 - 1392 7.2 0.66 10.0 1.35 2.32

Sarple CEC ' 7 ~ Exchangeable Cations (x2) Ex-Ac

. __Ko. {e2) £+ Ka¥¥ 'k Vgi¥ (r2)
8-1 14.18 0.03 0.05 7.52 3.06 3.45
8-2 9.41 0.03 0.12 5.1 2.17 1.92
8-3 5.27 0.03 0.19 3.07 0.93 0.92
8-4 19.23 . 0.03 0.19 14.29 3.88 0.99

0. Physical Analysis

‘ Particle iie Distribytion Percent Foisture
Sagple Cepth Total - Soil Retention of Hatric

Ko. {cm) Sand stit Clay Texture Tersion in 8ars of

. ' {1) (1) (1) 173 15

8-1 0-14 65 2 n st ©18.22 8.42

8-2 14-47 89 ? 4 S 10.10 5.46

8-3 - 41-73 97 L S 6.93 3.19

3-4 . 13-92 17 18 5 L5 13.88 593
Reaarks: pH:  Sofl-watér vatlo is 1:) .

€ E}ettric conductivity, at 25°C for sazple with soil-water
ratio of 1:1, expressed by whofca
P205: Avatlable phosphorus on Olsen cethod
OCA0M: Or¢anic cardon and organic matter, resgectively

- CEC:  Cation exchan?e capacity on suzmation rethod, expressed by
appronirate nilbigraa equivalent per 100 ¢ dry soil

Exchangeable .
cations : Exprassed by milligria equivaleat per 100 ¢ dry soil

£x-Ac: Exchangeable acidity on BaCl2-TEA cethod, expressed by
ailligria ¢quivaleat pér 100 g dry soil

111-1.39



Table 3.4(9) RESULTS OF LABORATORY TESTS ON SOIL SAMPLES OF
" MASTER PIT SURVEY IN THE EXISTING SERVICE AREAS
OF IRRIGATION SYSTEH - T

A. HMaster Pft: No. 9

8. Location: 8arangay $an Nicolas, Floridablanca, Pampanga
C. Cheafcal Analysis

Sarple Gepth _ BT Pals. - ocC , 0
0. () PH {rebofem)  {ppa) (F) (%)
9-1 0- 30 5.7 0.14_; 15.6 1.34 2.30
9.2 30- 80 - 5.4 0.08 12.5 © 1.3 2.24
-3 80-110 5.7 0.09 10.0 1.02 1.87
9-4 110-120 6.2 0.05% 8.0 1.29 2.22

Sarple étc .- Exchangeable Cations (e} . Ex-Ac
Ko. . {2} KF att o PEF (k)
g-1 © o 20.55 0.03 0.65 - 13.40° ¢ 4N - 2.9
9-2 © 3.9 0.04 0.10 17.27 4.55 1.98
9-3 16.13 Q.03 0.04 ° 10.30 3.29 . 2.41
9-4 10.18 6.15 0.05 5.15 2.25 ).98

D. Physical Amalysis

- B Particle Size Distribution Percent Polsture

Sazple Cepth Total sitt Cla Soit Retention of Matric

T WO, {ca) Sand ' ' Y Texture . Teaslon 1n 8irs of

(1) (%} {%) L 1/3 ‘15
g1 0- 30 65 - 26 9 $L 1449 6.22
9-2 30- 80 &5 26 8 St \ 13.58 - 5.57
¢-3 80-110 72 1% 9 St 15.60 - 5.67
Q-4 118-139 12 19 9

SL , 141N 7.45

Sobl-witer ratio 1s ¥:1 ‘

glectric conductivity, at 25°C for sasple with soll-water
ratio of 1:1, expressed by mhofca . -

F205: Availadle ph‘o:spmrus_ on Olsen _nethod' _
OCA0X: Grganic carbon and organic matter, vespectively

CEC: Cation exchangé capatity on surnation pethod, expre#séd by
. approxieate milligraa equivalent per 100 § dry soil

Fxchangeable _ .
cations 1 Exprassed by milligrea equivalent per 100 g dry soll

€x-Ac:  Exchangtable acidity on Bagi2-TEA pethod, expressed by

Rezarks: pH
£

ar o

rilligrém equivaleat ger 100 g dry sofl

111-T.40



Table 3.4()0) ~ RESULTS OF LABORATORY TESTS ON SOIL SAMPLES OF
 MASTER PIT SURVEY IH YHE €XISTING SERVICE AREAS
OF IRRIGATION SYSTEM

A. HMaster Pit:

8. tocation:

Ne. 10

Barangay €abangcalan, Floridablanca, Paspanga
€. Chenlcal Analysls

Tacple fepth EC P05 66 0%
" ho. (en) pH (echofcal  (ppa) {x) {1)
1041 ¢- 3 5.6 0.09 18.0 1.26 2.16
©19-2 37- 14 6.1 0.02 14.5 0.70 1.21
10-3 74-100 . 6.2 0.03 12.5% 0.93 1.6}
10-4 100-140 6.3 0.02 10.0 0.93 1.6}
Sarple cec Exchangeable Cations (ee) Ex-Ac
Ko. {ce) k¥ W T¥ (2L Fql¥ {ze)
1041 13.48 0.04 0.09 6.42 2.48 4.45
10-2 13.40 0.65 0.06 '8.03 2.714 2.47
- 10-3 15.09 0.25 0.04 10.12 2.21 2.47
10-4 14.95 0.07 0.03 10.03 2.19 1.93
D. Physical Analysis
Particle Size Oistribution it R?ercent%:’ys}t;;e
Sarple " pepth Total ; etention o ric
;ig. ' (25) Sand Silt Clay Texture Tension in Bars of
- {1} {1) (1) 1/3 15
101 e- 37 - 5% 1 8 SL 17.78 1.75
“10-2 - 14 93 4 3 S 5.93 2.23
10-3 : 74-100 52 44 4 SL 18.722 8.82
10-4 100-140 28 9 3 s 7.63 3.93
Rezarks: pH: Sofl-water ratic is }:1
£C: Electric corductivity, at 25°C for sasple with soil-water
ratio of 1:1, expressed by Frivfcn
Prds: Availadle phosphorus ¢n Blsen pethod
0C&04: Organic carbon and organic ratter, respectively
- CEC:  Catlon exchangé_capacity on surmation pethoed, expressed by
approxieate milligraa equivalent per 100 g dry soil
£xchangéable .
cations '+ Expressed by milligraa equivatent per 100 g dry sofl
Ex-Act Exchangeadble acidity on BaCl2-TEA zetlod, expressed by

ailligraa equivalent per 100 ¢ dry soil

1-1.41



Table 3.4(11)

RESULTS OF LABORATORY YESTS OH SOIL SAMPLES OF.

MASTER PIT SURVEY IN THE EXISTING SERVICE AREAS

OF IRRIGATION SYSTEM :

A Faster $it: No. 1)

8. locatfon: Barangay Bodega, Diralupthan, Bataan
C. Cheafcal Analysis

Sample Gepth N 1o P05 oC o9
Ko. {cn) PR {rerofen)  (opa) {5 )
-1 ¢- 10 4.8 0.25 0.0  1.43 2.45
11-2 10- 19 6.4 0.03 18.0 1.32 2.27
11-3 19- 34 6.4 0.06 17.0 1.04 1.79
1n-4 34- 69 6.6 0.06 15.6 1,34 2.30
11-5 64-100 6.5 0.05 12.% 1.24 2.14

Sarple i £xchangeadle Catlons (o) Ex-Ac
Ko. {ze) K+ Ka¥¥ Gty ¥gtt (£2)
n- 10.00 0.08 .14 2.95 1.50 5.43
11-2 21.91 0.08 0.13 13.50 3.2 4.94
11-3 12.52 0.05 .1 4.4% 2.98 4.94
11-4 15.66 0.03 0.12 7.0% 2.88 4.94
11-5 13.40 0.03 .12 5.94 1.88 5.43

. Physical Arialysis _
P&tic‘le Size Distribution _ ~Perceat Folsture

-Saeple © Qepth Total - silt cla SoiY . Retention OF Matric

No. (cs) Sand b4 Texture Tenslon In Bars of

_{x) (1} {2) . w3 15
11-1 g- 10 44 43 13 L - 25.54 10.78
-2 10- 19 44 44 12 L 26.10 12.01
1-3 19- 34 3 53 15 SiL 5.1 1128
n-4 14- 64 43 L}] 15 L 23.97 10.65
1n-5 . 64-100 44 41 15 t - 24.72 $1.356

Reaarks pH: Soil-water ratio is 1:1

P20s:
OCE{H:
CEC:

E£xchangesble

cations H

Ex-Ac:

Electric conductivity, at 25°C for sample with sofl-wAter
ratfo of 1:1, expressed by mbo/fca

Availadble plosphorus on Olsea pettod
Organic carton 2nd organic ratter, respectively

€ation exchinge capacily on sueratfon rethod, expressed by
spproxicate ailligran equivalent per 100 g dry soil

Expressed by allligran equivalent per 100 ¢ dry soil

Exchangeable acldity on BaClz-T€A method, expressed by
nilligran equivaleat per 100 g dry sofl :

111-1.42
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