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Rio Paquita Site: 3 samples
Rio Naranjo Site: - 7 samples
Rio Canas Site: "1 sample
Damsite Adit No.1: 1 sample
Quebrada Azut Site: 2 samples
1.0s Alacranes Site: | sample

Sites
Riverbed Deposits Site
Location

As the riverbed deposits sites, ICE has conducted surveys at three sites, such as, the Rio
Paquita, Rio Naranjo, and Rio Canas sites.

The Rio Paquita site is located at an elevation of about 40m, 1.7km downslream from the
power stalion site of this project. '

Distance in a straight line from the planned damsite is approximately 8km.

The Rio Naranjo site is located at a place where the Rio Naranjo has coni¢ out on a
lowtand along the coast almost completely, at an elevation of about 70m, far downstream
from the planned damsite in this project.

Distance in a straight line from the Rio Naranjo site to the damsite is about 12km.

The Rio Canas is a tributary river which joins the Rio Paquita from the right bank side at
a point about 10m above the sea level, approximately 3km before reaching the river-
mouth. The Rio Canas sile is located at a spot aboul 50m above the sea level where the
Rio Canas has come out on a lowland along the coast alimost completely; a place about
15km west of the damsite in a straight line. ' o

Field Investigations

As mentioned before, ICE has already collected samples at the three riverbed deposits

sites and conducted laboratory tests. However, no field investigations have been realized
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yet at any of the points to grasp their quantities of siverbed deposits as potential concrete
aggregates. '

Laboratory Tests

Table 7-28 shows the outcome of measurements of soundness and abrasion conducted as

~ laboratory tests on the samples already gathered by ICE from the riverbed deposits sites.

The results of the said tests are as shown below.

Soundness is 32-53% at the Rio Paquita Site, 5-28% at the Rio Naranjo Site, and 22% at
the Rio Canas Site. '

Abrasion amounis to 22-30% at the Rio Paquita Site, -21% at the Rio Naranjo Site, and
21% at the Rio Canas Site. o |

Assessments

Soundness at the Rio Naranjo Site may be considered good for the most part as many of
the samples collected there show values less than 18%, while soundness at the other fwo

‘sites, indicating high values, can not be satisfactory.

As for abrasion, all of the sites give values less than 50% and there seems to be no

particular problems.

In this way, the laboratory tests have already been carried out for the three riverbed
deposits siles, some of which seem to have no qualitalive problems. Hm#ever, at any o.f
the sites no field investigations have been conducted yet to know their quantities of
riverbed deposiis as potential concrete aggregates. Since all of these three sites are
localed far from the damsite in addition to the above fact, it does not seem that they are
ideal sites for the concrete aggregate for the Los 11anos dam, cspec'ially, from a view point
of their transpontation cosls. '

Reock Quarry Site

Location

ICE has conducted surveys at the thice quarry sites for the concrete aggregates including a

site around the damsite, Quebrada Azul, and Los Alacranes sites.
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The site around the damsite is expected that the conglomerate occursing around the
damsite can be used for a rock quarry.  In a sense of its quality, Adit No.t on the right
bank of the damsite has proved to be able to use it as the concrele aggregates.

The Quebrada Azul site is situated at a point about 580m above the sea level, upslréam of

- the Rio Naranjillo. Distance in a straight line from the damsite is approximately 3km.

The Los Alacranes site is localed about 520m above the sea level near the riverhead of a
tributary (the Quebrada Lagartija) which joins the Rio Naranjo from the right bank side at
a spol some 290m above the sea level. Distance in a siraight line from the damsite is
approximately 4km. |

Field Investigations

As already mentioned, of the three rock quarry sites, the only site at which ICE has
conducted field investigations is the Quebrada Azul site,

Particulars of the investigations are shown in Tables 7-26 and 7-27. '

At this site, ac.cording to the results of drilthole and seismic prospecting, the deep part of

surface deposits of maximum about 10m in thickness and several'mgters thick weathered
layer shows a unifonn distribution of fresh sandstone partly accompanied with
conglomerate.

‘There are minor faults, of which sheared zone however is small.

Laboratory Tests

Table 7-28 shows the outlcome of measurements of soundness and abrasion at the rock
quarry sites.  The outling is as shown below. |

Soundness is 23% at the damsite adit No.1, 7-8% at the Quebrada-Azul site, and 57% at
the Los Alacranes site, '

Abrasion amounts to 40% at the damsite adit No.1, 25-26% at the Quebrada Azl site,
and 32% at the Los Alacranes site. o '
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Assessments

Soundness at the Quebrada Azul site alone may be consideted good as it shows values
less than 18%, while soundness at the other two sites, indicaling high values, cannot be
satisfactory. '

As for abrasion, all of the sites give values less than 50% and there seems to be no
particutar problem. :

As mentioned above, the laboratory tesis have been made for the three rock quarry sites
and the Quebrada Azul site alone gives values which suggest that the site seems to have
no qualitative problems. Considering geological and weathering conditions based on the
autcome of field investigations conducted at this point, the site as a rock quarry is vested
with a sufficient guantity of polential rocks for concrete aggregates (fresh sandstone in
case of this sile) for construction of the dam in this project.  However, distance belween
this site and the damsite is somewhat too far, namely about 6km along the stream of the

" Rio Naranjillo. Consequently, it is desirable to have rock quarry sites somewhere closer

to the damsite, such as, a site around the conjunction of Rio Naranjo and Rio Naranjillo.
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Table 7.1  Core-driltholes in the Project Area

DPrillhole
No.

Location

Zlevation
m

Length
mn

Dir |Water Level

deg

Measurement

Remarks

PHLL1SP

Up Stream Damsite
Right Bank

503.001

70.70

Ver. done

Lugeon Lestis:
7 sections

PHLL2SP

PHLL3SP

ﬁﬁﬁﬂ&gﬁww'

Tuia Streéﬁmﬁémsite

Right Bank

Down Stream Damsite
Right Bank

Left Bank

Down Stream Damsite|

510.

493,922

5351

453,755

80.00

83.30

ool

Ver. done

Lugeon tests;

9 gections
peformation Tests
5 sections

Ver, - done

........................................

70
300

Lugeon tests;

8 sections :
Deformation Tests
& sections
ﬁﬁ&éBﬁ”{éQEQ; .................
7 sections
Deformation Tests

7 sections

subtotal

294.00

PHLL5CM

PHLLECM

PHLLICM

Power Station No.l
site

51te

Power Statlon Ho. 1
site

PHLLSCH

1power Station No.tl

site

Power Station No.1l |

30.00

dorne

24,30

28,0041

20.10

PHLL3CM

site

Power Station No fnm

""88.296

PHLL10TO

route

Penstock Route No;f'

PHLLIITP

PenstockIEBEEe ﬂo.f'
‘lroute :

siisen
e |;
s
siiisei [
i

PHLL18TP

Power Station No.2
site
Power Station
51te
Power Station No.
site
Power Station No.
site
Power Station No.
site '

Penstock Route No.2

route

PHLEL1GCH

site

Wor T

Power Station No.i |

103,173

7104.197

391.319

Penstock Route No.l|

297.205

148.463|
278,718
1017576l

102.035]

36.40

50.00

T-se5seil 507

31.50]v

30.80[V

30.85{V

done

done

‘done

done

none

none

none

done

done

ﬁﬁﬁéSHMEEEEE?NWMM

2 sections

Lugeon fégfg;
2 sections

Ver. done

Ver. none

Vp/Vs measurement
(22m in length)

) Ver.

none

~sievil s

Ver. none

Deformation Tests
8 sections

Ver. none

16 sections

Deformation Tests

subtotal .

145.55

Total ;

739.55

19 drillholes




Table 7-2 Exploratory Adits at Damsites

Adit No.: Location Flevatior] Length | Remarks
| m n
Adit No.l|bown Stream Damsiteg 445.219]| 30.15|Plate Jack Tests at
Right Bank TD;15.0m and 28.0m
SSUSURRSSSTSTORINN SSRGS USSP S S ) Vp{Vs Measurement
Adit No.2{Down Stream Damsite 453.76 6.00|0Open Cut 5.Sm
Left Bank _ in front of entrance
(Total: 2 adits, ' ~ 36.15m)

Note:Data of Length were offered by ICE

Table 7-3 Test Pits at Damsites

Pit No. " Location blevatio] Depth | Remarks. 2
: . {3 m.

Pit No.l |Up Stream Damsite | 504.492| 9.55} .

..................... WJREGRE BARK e Lo e

Pit No.2 |Mid Stream Damsite | 506.798| 9.50/plate Jack Test
Right Bank at ;8.5m depth

(Total: 2 pits, 19.05m)

Note:Data of Depth were offered by ICE

b
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Table 7-4  Seismlic Prospecting Traverse In tho Project Area

Fraverse Ho

| Location

[Length(m)l‘

Remarks

PS-1

...........................

..........................

..........................

......

LIRight Bank

JJRight Bank
Up Stream Damsite
LJREGhL Bank

EB Stream Damsite

..............................................

Up Stream Damsite
Right Bank ..

Right Bank _ ...
Up Stream Damsite

Up Stream pamsite

Up Stream Damsite

Up~Mid Stream DE&EEEE
Right Bank

Up-Mid Stream Dam51|;e

............................

....................................................................

170

. 93’112

Crossing with

............................................

Crossing with
Crossing with

Crossing with
Crossing with
Crossing with

Crossing with

BST3 ]
Crossing with

PS-2,3,4

sub total : 8 lines

Headrace Tunnel Route

.....................................................

Headrace Tunnel Route

......................

Middle part

Lower part

sub total ; 2 lines

PP-1

Penstock Route No.l

Penstock Route No.2

........................

Connecting with PC-2

.........................................................

sub total ; 2 lines

..........................

..........................

Power Station

Power Station No.1l

Between Power
Between Power

mssaEieemerantTanIBaNIRTReEErrT RS rar ek tbonardnario]

Between Power Station

Between Power Station

No.l and 2

P B
JNoLt and 2 ]
Station|

......................

......................

......................

|Connecting with PC-4 |

|Connecting with pC-1,5)

Crossing with PC-4 - |

Connecting with PC-3,5

.......................................................

Connecting with PC-2
Crossing with PC-5,6 |
Connecting with PC-1,3

Crossing with PC-3,4

sub total ; 6 lines

Total i18 lines



Table 7-5  Resistivity Survey in the Project Area

Traverse No, Location Length{m) ) Remarks
RL-1 = Headrace Tunnel Route © 800|uiddle part

USRI IOSTSUTRSNOT TR DOTPOIOIN F-2-"11(- TR =00 % ot SOOI
RL-2 Headrace Tunnel Route 229|Lower part
) ) same as PL-2

_ sub total ; 2 lines 1,029 B
RP-1 - Penstock Route No.l 1, 330|same as PP-1

sub total ; 2 lines 2,440

RC-1 Power Station No.l 230|same as PC-=1
sub total ; 1 line 230
Total ;5 lines ' 3, 699

. Correlation of Velocity and Resistivity at Power Statiqn Site

Layer : Velocity | Resistivity | Lithology

! km/sec i ohm-m ]

1§ 0405 i 15-20 iAluvial deposits

SO FUROS TR v S S
[ 2 2325 15-40 iConglomerate
N ....1001s  addstome
3 1 2.8 i 5-10 - iConglomerate -
S NSO Marlstone o
R W 'S ~10 iConglomerate-

P iMarlstone

Note)Data were offered by ICE

Table 7-6 ln-adit'_VpNs Measurement at Damsite

Adit No. Location Length Remarks
| () '
Adit No.l |[Down Stream Damsite 22
-+ |Right Bank '

{Total: 1 adit - = 22 m)

Table 7- 7 VpiVs Logging at Power Station Site

Drillhole Location Length | Remarks

_No. ' m
PHLL16CM |Power Station No.2 22.00

mw%aggimymimafiiiﬁaiémmwmﬁétﬁﬁHMMWWMMM”J
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Table 7-9 Geological Sequence and Lithologlcal Characters In the Los Llanos
Project Area and the Vicinity

Symbol Mark Kind of
Uncosolldaé;d

Deposits andfor
i H W2 oWl R0cks

Geologic Age femarks

Cenozoic Ers

i Alluvium and
: colluvium

61 6t Riverbed
. deposits

Co Colluvtal
deposits
{Includes
residual soll)

Eolocene

Ta Talus deposits

Te Te Terrace deposits

Quaternary Period

6 Intruslve rocks
i {Gadbro,
granite,
rhyolite)

Ir 1 Intrusive rocks
' . [Honzodiorites,
monzonites)

&b ’ Sedimentary
: rocks
{Limestore,
sandstone, -

claystone}

Ty Siitstone,
: claystone

Oligocene ~ Pleistocene

i Sandstone with So-called "Terraba
shale and Formation®, according to
conglomerate Reference o 2.

5 Sitstone
(Siliceous)

S, Sandstone with
siitstone and
“shale

Textiary Period
Oligocene ~ Pleistocene

Mesozoic Era

|

Tin Sandstone,
volcanic
sandstone, tuff

Peridotite,
tholeiite basalt ‘
with pelagic So-called "Nicoya
sedimentary Compplex”, atcording to
rocks Referénce pNo, {4},

00/8, | 0o - By g:;ta:il-ite -

Jurassic. -~ Eocene
w

Hotes: 1. *Symbol mark" in the above table refers to geologlca! abbreviations in F{gures attached
to this report,

2. "OWI", "DW2*, and “OWI" correspond te “Flg. 7-1°, "Fig. ?-2 and fig. 7-9'. and
"Fig, 7-3 and Fig. 7-5", respectively.
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Yable 7-13 Distribution of Selsmic Velocity Layers at the Power Statibn Site

Layer| Seismic
No. Velocity
. (km/sec)

Depth(*) to Layer's
Lower Boundary
{m)

Remarks

1 0.2-0.3

..................

0-4

Partially missing

...............................................................

Thin and missing at the
lower LAXL
Rather thin at the
ower Part o,

Note:*"Depth" is counted from the grouhd surface.
~ Based on interpreted profiles of re-analysis by JICA
Study Team - '

F=sto
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Table 7-16 Standard of Rock Classification for Drilting Core

W Weathering H Hardness Interval
of Cracks
1 | Yery fresh.No weathering of | 1 | Very hard. Broken into Over 50cm
mineral component. knifeedged pieces by
t strong hammer blow.
2 | Fresh. Some minerals are 2 | Hard. Broken into 20-50cm
weathered slightly. pieces by strong
Usually no brown crack. hamrer blow.
3 { Fairly fresh. Some minerals 3 | Somewhat brittle. 5-20cm
are wethered. Broken into pieces
Cracks are stained and with by medium hammer blow.
weathered materials. -
4 | Weathered. Fresh portions 4 | Very brittle. Easilly 1-5cm
still remain partially. . broken into pieces by '
_ ' medium hammer blow.
5 | Strongly weathered. Most Under lem

minerals are weathered and
altered to second minerals.

5 | Soft, Able to dig with
hammer. : o

Table 7-17 Gf_ouping_of Rock Classification for Drilling Core

Symbol Mark of Grouping

Rock Calssification
for Drilling Core

Remarks

W=1>2
H=1>2
C=1>2

¥=1<2

H=2>3 W:Weathering degree

C=1<2

#=2{3>4

#=3>4>5

H=2¢3 {I:Hardness
C=2>3 .

=34 C:Interval of cracks

C=2¢{3>4

- C=3¢4¢5

$=3¢4<5
H=3¢4<6

!
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Table 7-18 Standard of Rock Mass Classification for Adits

W ¥eathering Hardness C | Interva}
of Cracks
1 | Very fresh.No weatherlng Ver* hard. Broken lnto 1 | Over 100cm
of mineral component. oo Eed pleces y
strong hammer
2 | Fresh, Some mlner 1s are Hard. Broken into pieces | I[ | 40-100cm
weath red slightly. by strong hammer blow.
Usually no brown crack. :
3 | Fairly gresh Some mlnerals Somewhat brittle. | 20-40cm
. | are wethered. Cracks are Broken into pieces hy
stained and with weathered medium hammer blow.
materials.
4 | Weathered. Fresh portions Verﬁ brittle. Easilly I\ 5-20cm
still remain partlally en Into pieces by
medium hamner blow.
5 Strongly weathered. Most Soft. Able to dig with V | Under Scm

gera s are weathered
altered to second
mlnerals

hammer.

Table 7-19 Grouping of Rock Mass Classification for Adits

Symbol Mark of Grouping Rock Calislflcatlon Remarks
o for Drilling Core : -
W=1>2
A H=4>B
C=1>1
B i=12 W:Weathering degr
| C;I>? ‘Weathering degree
c A8 H:Hardn
H li=peb ‘Hardness
- w=2>% ' '
Cum 8=B> C:Interval of eracks
C=1IDIIDIY .
c he
v C=T1CITT-TV>V
D oot
C=IWY




Tab!e 7-20 General ngres of the Headraco Tunnel Cover in

its Up-stream Half and Down- stream Half Sections

Tunnnel Tunnel Approximate Remarks
Section Cover Tunnel Length
| (m) {m) . : -]
Less than 100} 495 The thinnest cover is
Up-stream | e L a roundthemtakeswe ....................
half 100 to 200 1,370
section o]
200 to 280*1 905 *1:The thickest cover
. | in the up-stream half section.
i Less than 100 945 The thinnest cover is
pown-stream | ..o L .around Quebrada Jilguero. ...
half 100 to 200 840 '
section | i s e eeers oA e et s s e sn e bea b
200 to 280*2 1,050 *2:The thickest cover
: in the up-stream half section.
Table 7-21 Location with Thin Cover In the Headrace Tunnet
Distance (TD) Approximate Remarks
Location from Intake Site| Tunnel Cover :
: {m) - (m)
Quebrada (A)* 630 100
Quebrada (B)* 1,570 80
Quebrada Jilguero 3,010 20
Quebrada La Mina 5,320 70

Note

*{A) and (B) are named tempcraril_y& in the'report..

a2
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Tab_le 7-22 Resulls of Deforniation Test in Drillholes at Damsite

PHLL2SP
DEPTH {m)i

T

ROCK

'EVAL |

-?rDb (kqf/crn2 {Eb (kqf /cm?)

__8.7iconglomeratel c i 3(2)
nl8.Oiconglomerate ;

.............................

220k

25.4iconglomerate

conglomexated

maETRtaNevipiatnLNsRsE

2 11

...........................

152,300

.
» H .
[ 1 . H
--;-..-..----E --------------- Brasnnnrneacaced Srraritraraaes Rererectracpusranslinirinaas {
.
»

»
.......................................................................................................................................

92,700

..........................

e i09,300
95,000

PHLL3SP

S.pb,

39, 900}

.103,000: .

132,000
60,600

5.D.

27,2000

..38,200

DEPTH (m)i

ROCK

H i C

Db (kqf/cm2)i

Eb(kgf/cm2)

39,8}

..T.0iconglomeratef ¢ i3
....B.0iconglomeratei b .
.24.5iconglomerate: bt
__.25.0iconglomerate: !
| 39.3iconglomeratei b .

iBVAL |

D
g
b

H
.

P32y i3

............................

i 2(3)

i241) 4

riesnniatninanee Ferbiaatanadoas Haraimshlasbiaiginisanrisnrunnsnsdnaraceecnfaaniarnriasisnrees Siaaninnas
H

B T R L R i O P Y CEE TR FEIF IR E L IO E TS

132,338
212,000
.. 129,450!

....................................................................................................

172,050}
115,359
158,009

manendrecen

125,700

PHLLASE

conglomerate

b

5.D.

...162,000;
44,500

165,000]
55,800

AVERAGE

80,000 99,500}

SRV 3 0 S0 3 L AR VTN 5
- T

DEPTH (1)

ROCK

.....................

....................

.....................

.............................

........

cesssataniredeninen

....................

............................

...................................................

2030034200 34,1000 77,000
b2 iaerio 48,500f . .77,300
4302003, 47,600i ... 60,850
IR 2 T 75,325} ..104,300
T I L2 98,5258 ... 184,438
4203002000 8 158,850f 250,665
2(3).i 2{1) 100,160 111, 300

All data

conglomerate?

coa ..
I T T P e P T L T By

....................

134,000

H -
..........................................................................

69,300

3
-----------------------------------------------------------------------------------------------------

v
.........................................................................

..........................

Note:Tést Result are offered by ICE
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Table 7-24 Results of Laboratory Test of Drilicore at Damsite {1/3)

- PHLL1SP

DEPTH | ROCK

{m)

EVAL i

{%)

W i H | C iAbsorption| Specific i Unconfined

Gravity { Compression
Strength
(kgf/cm?)

_.9:15iconglomerate
20.50iconglomerate

...........................................

O L T T AT A P S P e

..............................................

58.00iconglomerate;

o

4(5)B(2 30

YRR

..........

(4)B(2)
3 i 3 i

o ininio

HCHEEHISIN

.......................................................................................................

PHLL2SP

64.75iconglomerate!

o o o

G

5.D.

admesinanieiananaaunanrr It g irrinr e et e rnrur b A

AVERAGE |
S.D. i

oimiciole

oivio
-]
o

DEPTH - ROCK

{m)

{ ¢ iAbsorptioni

Specific §Unconfined
Gravity { Compression

i Strength
{(kgf/cm2} |

...........................................

.b0iconglomerate

conglomerate

...............................................

.......................................................................

~10iconglomerate: b i

[y %)

...........................

. 3 1
.....................................

......................

209 i 818,
nO8 i 2 129

SHIEN

.........................................................

5.0, i

......................................................................

oivioinininin
N
w




Table 7-24 Resuits of Laboratory Test of Drillcore at Dam Site (2/3)

PHLL3SP

DEPTH{  ROCK  EVAL{ W { H | C {Absorptioni Specific | Unconfined
P i P i Gravity i Compression
: ‘ i Strength

(%) P (kaf/cm2)

| (m)

..1.90iconglonerate
10.80icongiomeratel b
14.34icongloneratei b |
20.30icongiomeratei b
24.50iconglomeratel b 2 D3y o i 207 2.8

30.15iconglomeratei b ! 2 2(3) 2 i 0,82 o 2.88i 851
36.75iconglomexatel b i 2 %2 a2y 1.320  2.76 567

=
wd
o
(9]
o)
o
o
R
O
=
[4:]
a?
st]
ot
4]
Iy
}CT'
1.}
H®
e
zwc v
o
[y
[an]
jte]

L. 2 §
: 422

51.25iconglomeratei b 1 2 i 3 2(1) 1.39f 2.76i 850
23.00iconglomerate: b : 2 : 3 2(1) .. :

61.90iconglomeratel b i 2 i 2 A2y 1,27 2.84i 340
65.55iconglomeratel b i 2.4 2 A(2) 1,370 O C2.76 902

B R T R T e g e R T L T L L T L LT L i3 ST T T TPy Ay PP i P

N

~
o
o,
o
G
o
o

\Q
ot
Q
3
o
r
o
«r
D
o)
no

L T I T T L T T T e - .o el
H

2 12 12

b ! :

b IAVERAGE | AL I8 1862
i5.0, i 256

¢ GAVERAGE i 1.85i o 7ai 436

92}
o
o
o
. L
Ao Een]
S
€D
i
I
Hod
Heel
i

iS.D, e -

PHLLA4SP L
DEPTH {ROCK EVAL W i H ! C i{Absorptioni Specific | Unconfined
P T ! Gravity i Compression
; : N R S i .' { Strength
(m) ! ' (3) i i {kgf/cm2)
12.15iconglonerate 3.0.3. 1:175 272

............ F P D P T S P P T TP PR PR TP IY L Yo
20.80iconglomeratel b 1 2 2(3)y(2y o 1.53i 2,75
]

28.00iconglomeratel b i 2 232y . 1.16f 2,71

29.00iconglomeratel b i 2 2(3)1(2) 1.85; 2.

............................................. ydmecndrapia

36.00iconglomeratel b .

40.00iconglomerate;
49.70iconglomerate;

jo3
e
™
N

NN 5 U3 S LT 2
............................................... WAL 2N 09820 588

1 2

1 2

59.50iconglomerate

2 (1) 2 f(2)

AVERAGE

¥
H H

: H . .
Jresararasnanranasararnrasans Feransrerseseninininsasate f-atesntatnraracacetansnt ST T TR, /55
- » . N

T oo e oo

b AVERAGE

..................................................................................

..................................................................................................................

Pepepr .



Total

)

Table 7-24 Results of Laboratory Test of Drilicore at Dam Site {3/3)

Absorptioni Specific { Unconfined
i Gravity | Compression

] i Strength
(%) i {(kgf/cm2) |

samples

------------------------

ot
(o)
(V3]
\%]
-]
-t

.........................................................................................

26

........................

R R e L P T Ty R e R T TY TSP TP

samples

samples

5.D.

samples

AVERAGE

........................

........................................................................................
v

e

1 sample

5.D.

o lo

all sample

39

S.D,

samples

Note:Test Result are offered by ICE




. Tabla 7-25 Results of l:éboratory Test of Drillcora at Power Statlon Site and Penstock Route
’ ' ' {1/3)

PHLLIOTO

g,

DEPTH

ROCK

EVAL

H

C

Absorption

(%)

Specific
Gravity

Unconfined
Compression
Strength
(kgf/cm2}

conglomerate

conglomerate

conglomerate

conglomerate

conglomerate

. conglomerate
conglomerate

XN NTR ST N

3(4)

SERTi A

<o
i
o

134

211

3386

- 96

306

50

PHLL11TP

sloicicicia aio

AVERAGh

S.D.

212

166

o

AVERAGE

S.D.

173
54

AVERAGE '

S.D.

§ s i i .
ol NIl wl el @
HE o : H

W

[
!

!

DEPTH

ROCK

EVAL

Absorption

(%)

Specific
Gravity

Unconfined
Compression
Strength
(kgf/cm2)}

conglomerate

conglomerate

conglomerate

conglomerate

conglomerate
conglomerate

2(3)
2{3)

2{3)

R eI Rt

2({3)

NSNS AN
I
(o]

45
e
.Mlgﬁ

i
T

176

PHLL12CM

vlrivivgivic o

AVERAG&

S D

=3 BN
o
o

1390
15

DEPTH

 ROCK

EVAL

Absorption

{3)

Specific
Gravity

Unconfined
Compression
Strength
{kgf/cm2)

conglomerate

conglomerate

conglomerate
conglomerate

12(3)

6,20

R TVEY

g 5

3 3

2.20

5.84

ST

El

1.10

AVERAGF '

S.D.

8.51

134

2,05




Table 7-25 Results of Laboratory Test of Drilicore at Power Station Site and Penstock Route
' ' ‘ (213) - o
PHLL13CM.

DEPTH ROCK EVALI W H C iAbsorptioniSpecificiUnconfined
: 1 ' Gravityi Compression
_ Strength
{m}) (%) ' (kgf/cm2)
.90 2,58 et

1 9.25 conglomerate _
12,95 conglomerate
17.41iconglomerate

4.30 2.62 S
2éf§é”conglomerate 4(3}14(3)i3(4) 2.80 2. 67 IIIC
33.751 conglomerate 7.90 2.35 ———

§5Tl6"conqlomerate"www' .40 2.54 ———— '

0:0;:;0
=N
.
o
[f=4
(o
[
o
Wi
~J
o
N
o)
o

40,6006 conglomerate

(ol NeRNIREONNS!
=3
i ;
[
-~
™
L)
¥

AVERAGE
5.0,

£
[
S
w
S
W
W
LI RS
N
o
N
o
Sl
—
-
™

;5i_umwm0 Gy Emm—

PHLL14CM

DEPTH ROCK EVAL: W H C iAbsorptioniSpecificiUnconfined

' | Gravityi Compression
‘ : : _ Strength
’é: {m) . _ (%) {kgf/cm2)
195
T

335

.10 2.53 320

-1.20 conglomerate
5.15 conglomerate
8.80 conglomerate

Mglﬂﬁnconglomerate

(%
O
I
o
hul

DN W
[
B
v

NN

. -t
P_':
—
\CE

Wi b

~3E N

N

1

(a9

e Mwa::::m

conglomerate

<a§e§o€cr ol

conglomerate

conglomerate
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Tablo 7-25 Results of L.aboratory Tost of Driiicbre at Powet Station Site and Penstock Route

(3/3) |
Total - E _ _
Absorption!SpecificiUnconfined
Gravity; Compression
Strength
(%) _ {kgf/cm2)
b AVERAGE 5.55 2.51 - 201
i 13samples'§rﬁfi .............. 1?98_ ] e
C . AVERAGE 5,22 2.52 214
| Lssamples|& B T P T e
d AVERAGE 6.05 2.58 173
3samples'§fﬁfnmm' s s e
e AVERAGE 9.30 2.36 195
_2samples.gtBmewmwmmm“mmmm S5E oy i
all data AVERAGE 5.607  2.51 218
33samples|s D T s e

Note:Test data are offered by ICE.
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Table 7-26 Driltholos at Quebrada Azul

Number || Depth | Elev. |Dir. Location Remarks
' {m) (m) .
QA-1 11.60{ 581.92| V {Up-stream,
| Middle part of slope
QA-2 ©12.45| 586.73| V [Mid-stream,
‘Middle part of slope
QA-3 | 11.60| 588.73| V Down—stream,
. Middle part of slope
QA-4 15.60| 602.892] V (Mid-stream,
' Top part of slope
QA-5 17.00{ 613.24] Vv [Mid-stream,
' ‘ Top part of slope' |
QA-6-1 | 1.80] 565.95] V |Mid-stream, Blasting
: Foot of slope
QA-6-2 1.80] 565,94 V |Mid-stream, Blasting
N Foot of slope
QA-6-3 1.80} 565.94| Vv |Mid-stream, Blasting
' ' Foot of slope ]
QA-~"1 11.55] 601.01| V |Down-stream
| | ' Middle part of slope-
Total 85.20 (m} 9 holes
Note:Data are offered by ICE




Table 7-27 Seismic Prospacting Traverses at Quebrada Azul

Name | Length - Location : : Remarks
{m) |
PQAi 235|Foot of slope, 1}

oo | pararedl to slope Lo
POAZ2 115|Top of slope, ' 2)

................................................................................................................

POA3 107 |Down~-stream, 2)
SRR, D perpendicular to slope 0 e
PQA4 106|Mid-stream, 1)

| perpendicular to slope .| |
PQAS 116|Up-stream, _ 2}

................................................................................................................................................................

POAG - 115|Top of slope, - — 2)
pararell to slope
Total 794 6 lines

1)Data were offered by ICE.
2)Data have not been offered yet.
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Table 7-28 Resuits of Laboratory Test for Concrote Aggregate |

Soundness Abrasion
Fine Coarse
_ Aggregate Aggregate
Rock Quarry | e
Dam Site Adit No.1l - 23.45 % 40 %
Quebrada Azul_ __ Al
OQutcrop - 7.00 % 25 %
QA6 - 8.15% 26 %
Los Alacranes - 56.50 % 32 %
Alluvial Sediments
Rio Paguita . ___ . ___ 4. 4]
' Trench No.Z2 34.00 % 32.00 % 25 %
Trench No.7 - 39.80 % 50.30 % 22 %
Trench No.12 32.90 % 53.00 % 26 %
Trench No.1l3 - - 30 %
Rio Naranio o | ]
Trench No.®o - 14.59 % 15 %
Trench No.7 - - -
Trench No.$8 21.00 % 11.67 % 21 %
Trench No,11 _ - - -
Trench No.14 16.25 % 5.12 % 16 %
Trench No.15 - - 17 %
Trench No.17 - - -
Trench No.18 - - -
- Trench No.33 16.36 % 11.41 % 18 %
Trench No.43 - - -
 Trench No.54 28.34 % 28.13 % -
Trench No.61 10.91 % 15.19 % 93
Trench No.65 - 12.50 % 18 %
Rio Canas . ____ S | S EUN SR
Trench No.4 24.21 % 22.30 % 21 %
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