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Appendix 7.7

Log and Photograph of Pit
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Appendix 7.8

Result of Seismic Prospecting
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INPUT DATA FILE for CR1L1.SIP

SITIO PRESA CHAPARRAL LINEA CBS-1 M.DERECEA PERFIL 1

PROGRAM CCONTROL DATA

L

a o

y v Elev Horiz Time Pt 1
r e

s r

2

wpread A, 2 SP's, 12 Geo's, X-Shift

SP  Elev X-Loc Y-Loc Depth

A 135.0 0.0 0
B 187.0 65.0 0.

ARRIVAIL, TIMES AND LAYERS REPRESENTED

- ———m eoeo- e mm-- | Pp—
1 143.0 10.0 0.0 10.75 1 37.62
2 151.0 20.0 0.0 15.62 1 35.50
3 155.0 30.0 0.0 24.87 1 33.25
4 167.0 40.0 0.0 32.37 1 29.75
5 175.0 50.0 0.0 41.50 1 25.50
6 183.90 60.0 0.0 46.12 2 11.37
7 121.0 70.0 0.0 51.62 2 11.37
K 199.0 80.0 0.0 55.25 2 24.12
J 207.0 90.0 0.0 B57.00 2 30.12

10 215.0 100.0 0.0 62.12 2 34.50

il 218.0 116.0 0.0 65.75 2 38.37

12 220.0 120.0 0.0 68.37 2 40.87

7-8-5

v PRINTER PLOT SCALES DATUM CONTROL

Pt 2

m/col m/row ms/col  Elev/X Elev/X

FPLOT CONTROL T
Elevations g
Top Bottom BLim TLim g
0 0 0.510.0 0

= 0.0, ZX-True = 0, Units: Meters.

Uphole T Fudge T End SP

BB BN o BB R B B [

SO
o g e
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INPUT DATA FILE for CBI1L2.SIP

SITIO PRESA CHAPARRAL LINEA CBS-1 PERFIL 2

PROGRAM CONTROL DATA

S L vV PRINTER PLOT SCALES DATUM CONTRCL PLOT CONTROL T

p E a © r

r x y v Elev Horiz Time Pt I Pt 2 Elevations a

d 1 r e c

s t s r mwmfcol m/row ms/col Elev/X Elev/X Top Bottom BLim TLim e

1 6 3 0 0.0 0.0 0.0 0.0 0.0 0 ¢ 0.5 10.00
0.0 0.0

Spread A, 3 8P's, 12 Geo's, X-8Shift = 0.0, X-True = 0, Units: Meters.

8P Elev X-Loc Y-Loc Depth Uphole T Fudge T End SP

A 225.0 0.0 0.0 0.0 0.0 0.0 1l
B 233.0 65.0 0.0 0.0 0.0 Q0.0 0
c  227.0 130.0 0.0 0.0 0.0 0.0 2

ARRIVAL TIMES AND LAYERS REPRESENTED

- e _—- meee- L ----- L --~-- L
1 228.0 10.0 0.0 26.00 157.0060 2152.00 3
2 230.0 20.0 0.0 38.50 153.000 2149,60 3
3 231.0 30.0 0.0 57.62 146.750 2148,.80 3
4 230.0 40.0 0.0 77.12 136.870 2146.50 3
5 229.0 50.0 0.0 90.37 220.620 2142,00 2
5 230.0 60.0 0.0100.70 2 8.250 1135.,60 2
/ 235.0 70.0 90.0112.00 2 9.125 1127.20 2
8 237.0 80.0 0.0120.10 219.370 1114.10 2
9 235.0 90.0 90.0129.20 231.370 1100.30 1

10 233.0 100.0 0.0136.80 246.250 2 66.62 1

11 231.0 110.0 0.0145.60 252.870 2 44.62 1

12 229.0 120.0 0.0151.20 258.620 2 24.50 1

7-8-6
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INPUT DATA FILE for CB1L3.SIP

SITIO PRESA CHAPARRAL LINEA CBS-1 PERFIL 3

PROGRAM CONTROL DATA

Spread A, 2 SP'g, 12 Geo's, X-ghift = 0.0, ZX-True = 0, TUnits:

SP  Elev X-Loc Y-Loc Depth Uphole T Fudge T End SP

A 227.0 0.0
B 230.0 65.0

ARRIVAL TIMES AND LAYERS REPRESENTED

--- ———— emme ——— e L ----- L
1 225.0 10.0 0.0 23.50 1 80.12 2
2 224 .0 20.0 0.0 35.62 1 74.37 2
3 224.0 30.0 0.0 56.87 1 69.37 2
4 225.0 40.0 0.0 76.37 1 55.37 1
5 227.0 50.0 0.0 88.75 1 24.87 1
& 230.0 60.0 0.0100.20 2 11.37 1
" 230.0 70.0 ¢.0108.20 2 11.50 1
3 22%.0 §0.0 0.0116.70 2 38.87 1
9 228.0 90.0 ©£.0122.20 2 52.00 1

10 226.0 100.0 0.0127.50 2 €9.12 2

11 225.0 110.0 0.0133.80 2 76.25 2

12 215.0 120.0 0.0139.10 2 83.00 2

7-8-7

Meters.

O Ao
O g O
L TN LT o B A B i

0.5 10.0 0

5 L Vv PRINTER PLOT SCALES DATUM CONTROL PLOT CONTROL

E i ; S Elev  Horiz Time Pt 1l Pt 2 Elevations

g i g i m/col m/row ms/ccl Elev/X Elev/X Top Bottom BLim TLim e

1 520 00 00 00 00 00 0o 0 0.5 10.0 0
0.0 0.0

3b4



DEPTH MODEL TABLES for CB1L1.SIP

Spread A Depth and Elev of layers directly beneath SPs and Gecs

Surface Layer 2
sP | X-Loc Elev Depth Elev
A 4.0 135.0 0.0 135.0
B 43.0 187.90 8.2 178.8
Surface Layer 2

1 10.0 143.0 0.0 143.0
2 16.0 151.0 0.0 151.¢
3 22.0 159.0 0.0 159.0
4 28.0 167.0 0.0 167.0
5 34.0 175.0 2.4 172.6
6 40.0 183.0 7.1 175.9
7 46.0 181.90 9.4 181.6
8 52.0 199.0 10.5 188.5
9 58.0 207.0 11.1 185.9
10 64.0 215.0 12.4 202.6
11 73.5 218.0 7.9 210.1
12 83.3 220.0 1.3 218.7

Velocities used to formulate the Depth Model

Spread A Layer 1 Layer 2
| = memoe e R |
Verticail 920
Horizontal 1558

7-8-8



DEPTH MODEL TABLES for CB1L2.SIP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2 Layer 3
SP X-Loc Elev Depth Elev  Depth Elev

A . 4.5
B 63.9 233.0 9.4 223.6 59.7 173.3
C 4.1 222.% 52.8 174.2

Geo X-Loc Elev Depth Elev Depth Elev

1 10.0 228.0 6.8 221.2 54.8 173.2
2 15.8 230.0 8.5 221.5 56.5 173.5
3 29.7 231.0 9.1 221.% 57.2 173.8
4 39.7 230.0 7.8 222.2 55.8 174.2
5 49.6 225.0 5.6 223.4 55.4 173.6
6 59.6 230.0 5.2 224.8 56.8 173.2
7 68.3 235.0 12.6 222.4 61.7 173.3
8 78.1 237.0 18.7 218.3 63.5 173.5
9 87.9 235.0 16.4 218.6 61.4 173.6
10 97.7 233.0 14.0 219.0 558.3 173.7
i1 107.4 231.0 11i.6 219.4 57.2 173.8
12 117.2 229.0 6.3 222.7 55.1 173.9

Velocities used to formulate the Depth Model

Spread A Layer 1 Layer 2 Layer 3 |
Vertical 527 934
Horizontal 934 4014

7-8-9



DEPTH MODEL TABLES for CB1L3.SIP

Spread A Depth and Elev of layers directly beneath SPs and Geocs

Surface Layer 2
gP | X-Loc Elev Depth Elev
___________________ [=-mmmmmme
A 0.2 227.0 3.6 223.4
B 64.2 230.0 10.3 219.7
Surface Layer 2

Geo X-Loc Elev Depth Elev

B | oon e |

1 10.0 225.0 2.4 222.6
2 19.8 224.0 2.0 222.0
3 29.8¢ 224.0 2.8 221.2
4 39.58 225.0 4.7 220.3
5 49.7 227.0 7.5 219.5
6 5%.2 230.0 1l1.3 218.7
7 69.2 230.0 9.3 220.7
8 79.2 228.90 6.3 222.7
9 85,1 228.0 5.3 222.7
10 98.9 226.0 3.3 222.7
11 108.9 225.0 0.0 225.0
12 108.9 215.0 0.0 215.0

Velocities used to formulate the Depth Model

Spread A Layer 1 Layer 2 |
Vertical 473
Horizontal 799
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CB1P1 .SIP
SITIO PRESA CHAPARRAL I.INEA CHBS-1 M. IZQUIERDA PERFIL 1

FILE

RAW ARRIVAL TIMES

POSITION IN METERS

e
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INPUT DATA FILE for CB1P1.SIP

SITIO PRESA CHAPARRAL LINEA CBS-1 M. IZQUIERDA PERFIL 1

PROGRAM CCNTROL DATA

5 L v PRINTER PLOT SCALES DATUM CONTROL PLOT CONTROL T

p E a O r

r X y Vv Elev Horiz Time Pt 1 Pt 2 Elevations a

d i r e c

s t s r m/col m/row ms/col Elev/X Elev/X Top Bottom BLim TLim e

1 6 2 0 0.0 0.0 0.0 0.0 0.0 0 0 0.5 10.0 ¢C
0.0 0.0

Spread &, 3 S8P's, 12 Geo's, X-ghift = 0.0, ZX-True = 0, Units: Meters.

8P  Elev X-Loc Y-Loc Depth Uphole T Fudge T End SP

B 175.0 0.0 0.0 ¢.0 0.0 0.0 1
A 207.C 65.0 0.0 ¢.0 0.0 0.0 0
c z3c.cC 130.0 0.0 0.0 0.0 0.0 2

ARRIVAL TIMES AND LAYERS REPRESENTED

--- e s ——- ~m--- L ----- L ----- L
1 180.0 16.0 0.0 15.00 126.62¢ 253.000 2
2 185.0 20.0 0.0 21.00 224.750 251.00C 2
3 190.0 30.0 0.0 25.00 221.250 248.000 2
4 195.0 40.0 G.0 31.00 217.620 244.000 2
5 200.0 50.0 0.0 36.00 213.750 140.000 2
g 205.0 60.0 0.0 43.00 2 6.250 137.000 2
/ 210.0 70.0 0.0 47.00 2 5.750 135.000 2
8 214.0 80.0 0.0 54.00 212.370 130.000 2
9 218.0 80.0 0.0 56.00 218.500 125.000 2

10 221.0 100.0 0.0 60.00 223.250 120.000 1

11 222.0 110.0 0.0 64.00 222.500 114.000 1

12 226.0 120.0 0.0 66.00 235.120 1 6.000 1

7-8-13
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INPUT DATA FILE for CB1P2.S8IP

SITIO PRESA CHAPARRAL LINEA CBS-S M.IZQUIERDA PERFIL 2

PROGRAM CONTROL DATA

3 LV PRINTER PLOT SCALES DATUM CONTROIL PLOT CONTRCL T

p E a O r

¥r X y Vv Elev Horiz Time Pt 1 Pt 2 Elevations a

d i r e o]

s t 8 r m/col m/row ms/col Elev/X Elev/X Top Bottom BLim TLim e

1 6 2 0 0.0 0.0 0.0 0.0 0.0 0 0 0.5 10.C 0
0.0 0.0

-pread A, 3 SP's, 12 Geo's, X-shift = 0.0, X-True = 0, Units: Meters.

SP  Elev X-Loc Y-Lac Depth Uphole T Fudge T End SP

A 230.0 0.0 0.0 0.0 0.0 0.0 1
B 265.0 65.0 0.0 0.0 0.0 0.0 0
C 275.0 130.0 0.0 0.0 0.0 0.0 2

ARRIVAL TIMES AND LAYERS REPRESENTED

e T T T e e e e e i

--— e il —em me-as L ----- L --=-- L
1 235.0 10.0 0.0 10,50 1 36.37 2 58.25 2
2 240.0 20.0 0.0 18.50 1 32.12 2 56.87 2
3 245.0 30.0 C.0 26.37 2 29.25 2 54.37 2
4 25C.0 40.0 0.0 30.50 2 26.75 2 52.12 2
5 255.0 50.0 0.0 36.37 2 21.25 1 50.75 2
6 260.0 60.0 0.0 41.25 2 10.62 1 48.12 2
7 270.0 70.0 0.0 47,00 2 10.62 1 44.50 2
3 275.0 g80.0 0.0 50.37 2 19.25 2 42.12 2
9 276.0 80.0 0©.0 54.50 2 24.75 2 39.62 2

10 277.0 1060.0 0.0 58.50 2 32.62 2 32.25 1

11 277.0 110.06 0.0 60.87 2 41.37 2 23.75 1

12 276.0 120.0 0.0 63.00 2 43.75 2 15.12 1

7-8-14
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DEPTH MODEL TABLES for CB1P1.SIP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
Sp | X-Loc Elev Depth Elev
B 1.3 175.0 4.4 170.6
A 57.6 207.0 13.5 193.5
c 118.1 230.0 15.8 214.2
Surface Layer 2

Geo X-Loc Elev Depth Elev

1 10.0 180.0 5.7 174.3
2 18.7 185.0 6.6 178.4
3 27.3 190.0 7.3 182.7
4 36.0 195.0 8.5 186.5
5 44.6 200.0 10.2 189.8
8 53.3 205.0 13.0 182.0
7 62.0 210.0 15.1 1%4.9
8 71.1 214.0 16.0 188.0C
9 80.3 218.0 17.4 200.6
10 89.8 221.0 18.1 201.8
11 92.8 222.0 17.1 204.9
12 108.9 226.0 14.7 211.3

Velocities used to formulate the Depth Model

Spread A Layexr 1 Layer 2
Vertical 1264

Horigzontal 2279
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DEPTH MODEL TABLES for CB1P2.8IP

Spread A Depth and Elev of layers directly beneath $Ps and Geos

Surface Layer 2
SP | X-Loc Elev Depth Elev |
A 1.2 230.0 4.2 225.8
B 53.3 265.0 13.8 251.4
C 1i1.8 275.0 2.8 272.,2
Surface Layer 2

Geo X-loc Elev Depth Elev

o fn e oo |

1 10.0 235.0 5.1 229.9
2 18.7 240.0 7.0 233.0
3 27.3 245.0 8.9 236.1
4 36.0 250.0 10.7 239.3
5 44.6 255.0 11.8 243.2
6 53.3 260.0 g.6 251.4
7 53.3 270.0 18.6 251.4
8 62.0 275.0 20.90 255.0
8 71.9 276.0 15.0 261.0
10 81.9 277.0 15.2 261.8
11 81.9 277.0 10.0 267.0
12 101.8 276.0 3.8 272.2

Velocities used to formulate the Depth Model

Spread A Layer 1 Layer 2
Vertical 754
Horizontal 1918
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CB2P1 .S1IP

FILE

RAW ARRIVAL TIMES

SITIO PRESA CHAPARRAL LINEA CBS-2 M.IZQUIERDA PERFIL i

POSITION IN METERS

125
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75

58

25

8

= =2 = = = =
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CB2rP2 .S1P
SITIO PRESA CHAPARRAL LINEA CBS-2 M.IZQUIERDA PERFIL 2

FILE

RAW ARRIVAL TIMES

POSITION IN METERS

125

190

75

58

25
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INPUT DATA FILE for CB2P1.SIP

SITIO PRESA CHAPARRAL LINEA CBS-2 M.IZQUIERDA PERFIL 1

PROGRAM CONTROL DATA

Spread A, 2 SP's, 12 Geo's, X-Shift

SP  Elev ¥-loc Y-Loc Depth

A 185.0 D.0O 0.0
B 183.90 130.0 0.0 0.0

v PRINTER PLOT SCALES DATUM CONTROL

Pt 2

] L
p E a ©
r X y v Elev Horiz Time Pt 1
d i r e
s t 8 r m/coel m/row ms/col Elev/X Elev/X
i 6 2 0 0.0 0.0 0.0 0
0

PLOT CONTROL

Elevations

QR
Q1 gWnrhHhOQ
[ o B = I

Top Bottom BLim TLim e

- - —— - - —_— e e me -

a 0 0.5 10.0 0

= 0.0, X-True = 0, Units: Meters.

Uphole T Fudge T End SP

--- ———- mee-- e T L o----- L
1 185.0 10.0 0.0 8.250 1 62.62 2
z 186.0 20.0 0.017.370 1 60.75 2
3 i87.0 30.0 0.022.500 2 59.12 2
4 187.0 40.0 0.029.75Q 2 56.87 2
5 186.0 50.0 0.037.250 2 54.00 2
& 186.0 €0.0 0.041.500 2 49,25 2
7 185.0 70.0 0.044.370 2 42.75 2
J 185.90 80.0 0.047.750 2 34,75 2
9 184.0 90.0 0.052.750 2 30,37 2

id 184.0 1806.0 0.055.620 2 25.75 2

11 184.0 110.0 0.059.000 2 19.75 2

12 183.0 120.0 0.061.870 2 12.75 1
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INPUT DATA FILE for CB2P2.8IP

SITIO PRESA CHAPARRAL LINEA CBS-2 M.IZQUIERDA PERFIL 2

PROGRAM CONTROL DATA

8 L Vv PRINTER PLOT SCALES DATUM CONTROL PLOT CONTROL T
p E a O ¥
r x y v Elev Horiz Time Pt 1 Pt 2 Elevations a
d i r e o c
s t s r m/col m/row ms/col Elev/X Elev/X Top Bottom BLim TLim e
1 & 2 0O 0.0 0.0 0.0 0.0 .0 0 0 0.5 10.0 0
0.0 0.0

~"HOTPQINT AND GEQPHONE DATA
Spread A, 2 SP's, 12 Geo's, X-shift = 0.0, X-True = 0, Units: Meters.
SP  Elev X-Loc Y-Loc Depth Uphole T Fudge T End SP

A 183.0 0.0 0.0 0.0 0.0 0.0 1

B 180.90 130.0 0.0 0.0 0.0 0.0 2
ARRIVAL TIMES AND LAYERS REPRESENTED
Geo  Elev X-Loc Y SP A SP B
--- N e eme-- L ----- L

1 183.0 10.0 0.0 19.37 160.370 2

2 183.0 20.0 0.0 26.37 256.620 2

3 183.0 30.0 0.0 29.62 253,120 2

4 182.0 40.0 0.0 33.25 248,250 2

5 182.0 50.0 0.0 38.50 242.870 2

6 182.0 60.0 0.0 40.00 238.000 2

7 181.0 7C.0 0.0 42.12 232.120 2

2 181.0 80.0 0.0 47.87 228,620 2

] i81.0 90.C 0.0 51.87 224.750 2
10 180.0 100.0 0.0 55.87 221.750 2
11 180.0 110.0 0.0 57.82 215.750 1
12 180.0 120.0 0.0 61.75 2 8.625 1
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DEPTH MODEL TABLES for CB2P1.SIP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
SP X-Loc Elev Depth Elev |
_.__l ________________ | _____________
A c.¢ 185.0 2.6 182.4
B 129.7 183.0 3.8 179.2
Surface Layer 2

Geo X-Loc  Elev Depth Elev

e P |

1 0.0 185.0 4.0 181.0
2 18.8 186.0 5.3 180.7
3 29.8 187.0 7.1 179.9
4 39.9 187.0 9.1 177.9
5 49.8 186.0 9.9 176.1
6 55.8 186.0 10.8 175.1
7 £5.8 185.0 2.9 175.1
8 79.8 185.0 9.1 175.8
9 89.7 184.0 7.2 176.8
10 99.7 184.0 5.4 177.6
11 109.7 184.90 5.5 178.5
12 119.7 183.0 4.6 178.4

Velocities used to formulate the Depth Model

Spread A Layer 1 Layer 2

Vertical 1049
Horizontal 2174
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DEPTH MCDEL TABLES for CB2P2.SIP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
SP X-Loc  Elev  Depth Elev
___I ________________ | _____________
A 0.0 183.0 9.5 173.5
B 129.8 180.0 4.4 175.6
Surface Layer 2

Geo X-Loc Elev Depth Elev

1 10.0 183.0[ 9.2 173.8
2 20.0 i83.0 9.1 173.8
3 30.0 183.0 9.2 173.8
4 39.9 182.0 8.3 173.7
5 49.9 182.0 7.8 174.2
6 55.9% 182.0 6.7 175.3
7 69.9 181.0 5.1 175.5
8 79.9 181.0 5.6 175.4
9 89.9 181.0 6.1 174.9
10 895.8 180.0 5.6 174.4
11 109.8 180.0 4.7 175.3
12 119.8 180.0 4,3 175.7

Velocities used to formulate the Depth Model

Spread A Laver 1 Layer 2
Vertical 982
Horizontal 2462
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INPUT DATA FILE for CB3L1.8IP

SITIO PRESA CHAPARRAL LINEA CBS-3 M.DERECHA PERFIL 1

PROGRAM CONTROL DATA

S L Vv PRINTER PLOT SCALES DATUM CONTROL PLOT CONTROL
p E a O
r x y v Elev Horiz Time Pt 1 Pt 2 Elevations
d i r e
s t 8 r m/col m/row ms/col Elev/X Elev/X Top Bottom BLim TLim
1 &6 2 0 0.0 0.0 0.0 0.0 0.0 0 0 0.5 10.0
0.0 0.0
~YOTPOINT AND GEOPHONE DATA
Spread A, 2 SP's, 12 Geo's, X-8hift = 0.0, X-True = 0, Units: Meters.
SP  Elev X-Loc Y-Loc Depth Uphole T Fudge T End SP
A 140.0 0.0 0.0 0.0 0.0 0.0 1
B 14¢.0 65.0 0.0 0.0 0.0 0.0 G
ARRIVAL TIMES AND LAYERS REPRESENTED
Geo Elev X-Loc Y SP A SP B
--- -——— e=e-- —me memee- L ----- L
1 140.0 10.0 0.0 7.00 131.150C 2
2 140.0 20.0 0.0 12.00 227.380 2
3 140.0 30.0 0.0 18.00 222,250 2
4 140.90 40.0 0.0 23.00 219.000 2
5 14G.90 50.0 0.0 26.00 215.000 1
6 14¢.0 60.0 0.0 30.00 2 5.000 1
7 140.0 70.0 0.0 34.00 2 7.000 1
3 140.0 80.0 0.0 36.00 217.150 1
9 140.0 0.0 0.0 38.00 219.320 2
10 140.0 100.0 0.0 41.00 223.250 2
11 140.0 110.0 0.0 44.00 232.150 2
12 140.0 120.0 0.0 46.00 235.400 2
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INPUT DATA FILE for CB3L2.SIP

SITIO PRESA CHAPARRAL LINEA CBS-3 M,DERECHA PERFIL 2

PROGRAM CONTROL DATA

L

a 0

y v  Elev
r e

s r

2

Horiz

V  PRINTER PLOT SCALES

Time

12 Geo's,

Spread A, 3 SP's,
sp Elev X-Loc
A 140.0 0.0
B 1440.0 65.0
C 140.0 130.0

ARRIVAL TIMES AND LAYERS

Geq Elev X-Loc
1 140.0 10,0
2 140.0 20.0
3 140.0 30.0
4 140.0 40.0
5 140.0 50.0

m/col m/row ms/col

X-Shift =

DATUM CONTROL

Pt 1 Pt 2

Elev/X Elev/X

0.¢,

.370 2 80.00 2
.870 2 78.00 2
.120 2 72.00 2
.250 1 62.00 2
.25

7-8-28

PLCT CONTROL

Elevations

Qo K3

Top Bottom BLim TLim e

0

X-True =

Unitg: Meters.

0.5 10,00
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DEPTH MODEL TARLES for CB3L1.SIP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
SP X-Loc Elev Depth Elev
___| ________________ t _____________
A 0.0 140.0 4.0 136.0
B 65.0 140.0 i.9 138.1
Surface Layer 2

Geo X-Loc Eiev Depth Elev

|
1 10.0 140.0 3.6 136.4
2 20.0 140.0 2.9 137.1
3 30.0 140.0 2.7 137.3
4 40.0 140.0 3.0 137.0
5 50.0 140.0 1.3 138.7
6 60.0 140.0 1.9 138.1
7 70.0 140.0 2.0 138.90
8 80.0 140.0 2.8 137.2
9 20.0 140.0 4.2 135.8
10 100.0 140.0 5.5 134.5
11 110.0 140.0 6.1 133.9
12 120.0 140.0 6.3 133.7

Velocities used to formulate the Depth Model

Spread A Layer 1 Layer 2

Vertical 1003
Horizontal 2413

7-8-29



DEPTH MODEL TABLES for CB3L2.SIP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
sp X-Loc Elev  Depth Elev |
A ¢.0 140.0 6.1 133.9
B 65.0 140.0 7.9 132.1
C 130.0 140.0 7.3 132.7
Surface Layer 2

Geo X-Loc Elev Depth Elev

R B P |

1 10.0 140.0 6.6 133.4
2 20.0 140.0 6.7 133.3
3 30.0 140.0 7.2 132.8
4 40.0 140.0 8.3 131.7
5 50.0 140.0 8.7 131.3
6 60.0 140.0 8.4 131.6
7 70.0 140.0 7.4 132.6
8 80.0 140.0 7.3 1322.7
9 9¢.0 140.0 7.5 132.5
10 100.0 140.0 7.6 132.4
11 110.0 140.0 7.2 132.8
12 120.0 140.0 7.3 132.7

Velocities used to formulate the Depth Model

Spread A Layer 1 Layer 2
Vertical 548
Horizontal 2335
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CB4L1 .SIP

FILE

RAW ARRIVAL TIMES

SITIOC PRESA CHAPARRAL LINEA CBS-4 M.DERECHA PERFIL 1

POSITION IN METERS

125
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15
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25

]
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CB4L2.SIP

FILE

RAW ARRIVAL TIMES

SITIO PRESA CHAPARRAL LINEA CBI-4 M.DERECHA PERFIL 2

POSITION IN METERS

125
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15
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INPUT DATA FILE for CB4L1.SIP

SITIO PRESA CHAPARRAL LINEA CBS-4 M.DERECHA PERFIL 1

PROGRAM CONTROL DATA

PRINTER PLOT SCALES

Elev

m/col

Horiz

Time

m/row ms/col

Spread A,

Elev

C 200.
A 212.
B

215.

c
Q
0

3 SP's,

X-Loc
0.0
65.0
130.0

ARRIVAL TIMES AND LAYERS

DATUM CONTROL

Pt 1

Pt

2

Elev/X Elev/X

Geo Elev
1 202.0
2 204 .0
3 206.0
4 208.0
5 210.0
5 211.0
i 213.0
& 213.0
9 214.0

10 214.0

11 215.0

12 215.0

[45]
(o]

~J
(]
COOOOOOOOOO0

0.0 0.
0.
12 Geo's, X-Shift =
Y-Loc

0.0 0.0

0.0 0.0

0.0 0.0

REPRESENTED

SP C SP A

——e meme- L ----- L
0.0 15.00 1 62.12 2
0.0 30.00 1 55.75 2
0.0 44.00 1 46.37 2
0.0 54.00 1 39,75 2
0.0 65.00 1 25.87 1
0.0 74.00 2 11.25 1
0.0 75.00 2 11.00 1
0.0 B4.00 2 28.00 1
0.0 87.00 2 47.75 1
0.0 93.00 2 58.25 2
¢C.0 97.00 2 65,37 2
0.01061.00 2 70.75 2

7-8-34

0.0,

PLOT CONTROL

Elevations

Q& Y 3

Top Bottom BLim TLim e

0

X-True =

Units: Meters.

0.5 10.0 0
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INPUT DATA FILE for CB4L2.S8IP

SITIO PRESA CHAPARRAL LINEA CBS-4 M.DERECHA PERFIL 2

PROGRAM CONTROL DATA

Spread A,

EP

C
A
B

ARRIVAL TIMES AND LAYERS

Elev

215.
198.
.0

185

0
0

PRINTER PLOT SCALES DATUM CONTROL PLOT CONTROL T
r
Elev Horiz Time Pt 1 Pt 2 Elevations a
c
m/col m/row ms/col Elev/X Elev/X Top Bottom BLim TLim e
0.0 0.0 0.0 0.0 0.0 0 0 0.5 106.0 0
0.0 0.0
3 Sp's, 12 Geo's, X-Shift = 0.0, X-True = 0, Units: Meters.
X-Loc Y-Loc Depth Uphole T Fudge T End SP
0.0 0.0 0.0 0.0 0.0 1
65.0 0.0 0.0 0.0 0.0 0
130.0 0.0 0.0 0.0 0.0 2
REPRESENTED
X-Loc¢ Y sSp C SP A 5P B
————— --- =-----L =-----L -----1
10.0 0.0 22.25 1 62.12 2143.30 2
20.0 0.0 39.35 1 55.75 2139.80 2
30.0 0.0 52,15 1 46.37 2136.50 2
40.0 0.0 66.25 1 39.75 2134.50 2
50.0 0.0 72.35 2 25.87 1130.60 2
60.0 0.0 80.12 2 11.25 1125.30 2
70.0 0.0 93.15 2 11.00 1115.20 2
80.0 0.0105.20 2 28.00 1106.30 2
90.0 0.0114.10 2 47.75 2 85,87 1
106.0 0.0122.20 2 58.25 2 67.87 1
110.0 0.0131.30 2 65.37 2 40.87 1
120.0 0.0136.10 2 70.75 2 18.62 1

OO0 COCCOCOOOCOoOOo

7-8-35

O g kO
o 1 g g



0>

DEPTH MODEL TABLES for CB4L1.SIP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
SP | X-Loc Elev  Depth Elev
________________________________ |
c 0.2 200.0 12.7 187.3
A 64.0 212,0 11.7 200.3
B 128.8 215.0 8.5 206.1
Surface Layer 2

Geo X-Loc Elev Depth Elev

1 10.0 202.0 12.6 189.4
2 12.8 204.0 11.5 192.5
3 28.6 206.0 10.7 195.3
4 38.4 208.0 10.5 187.5
5 49.2 210.0 11.0 195.0
6 55.1 211.0 11.0 200.0
7 6£8.9 213.0 12.3 200.7
8 78.9 213.0 10.8 202.2
9 88.5 214.0 10.7 203.3
i0 98.9 214.0 10.2 203.8
11 108.8 215,60 10.6 204.4
12 118.8 215.0 9.7 205.3

Velocities used te formulate the Depth Medel

Spread A Layer 1 Layer 2
Vertical 644
Horizontal 1545
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DEPTH MODEL TABLES for CB4L2.SIP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
SP | X-Loc Elev | Depth Elev |
C 0.2 215.0 4.7 210.3
A 63.0 158.0 1z2.1 185.8
B 126.5 185.0 17.8 157.2
Surface Layer 2

1 10.0 213.¢ 6.7 206.3
2 19.8 211.¢0 7.3 203.7
3 29.6 209.0 8.1 200.9
4 39.1 206.0 10.4 185.6
5 48.7 203.0 12.3 150.7
6 58.2 200.0 12.5 187.5
7 €7.8 197.0 12.7 184.3
8 77.6 185.0 13.1 181.8
S 87.3 193.0 13.7 179.3
10 57.1 181.¢ 14.1 176.9
11 106.9 189.0 15.8 173.2
12 116.7 187.0 16.9 170.1

Velocities used to formulate the Depth Model

Spread A| Layer 1 | Layer 2 |
Vertical 508
Horizontal 1335
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FILE

RAW ARRIVAL TIMES

SITIO PRESA CHAPARRAL LINEA CBS~-5 M.DERECHA PERFIL 1

POSITION IN METERS

180

%

58

25

8

= = (o] = [« [+
+ o =) &) © + ™
L] -t -y
R B L L o e o o o e S LA ae m m
| <t ’
L o ™
L - o
r ~N et »
L — »
» - »
L i .;_
L & - .
L o~ -
W BRI SNV I I SUNPIS I Loy .
= [ ) = = ) =
+ ™ = o © * = =
i La ) -~

=t EU] =Z EWO

7-8-39

* 0

#* <L

iz

11

is

SPREA

(i
b



kil

CB5L2 .SIP

FILE

RAW ARRIVAL TIMES

SITIO PRESA CHAPARRAL LINEA LBS-5 M.DERECHA PERFIL 2

POSITION IN METERS
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INPUT DATA FILE for CBSLL.SIP

SITIO PRESA CHAPARRAL LINEA CBS-5 M.DERECHA PERFIL 1

PROGRAM CONTROL DATA

g L Vv PRINTER PLOT SCALES DATUM (ONTROL PLOT CONTROL T C

p B a C rflL

r x y v Elev Horiz Time Pt 1 Pt 2 Elevations a £fD

d 1 r e ¢ 8§ i

& t s r m/col wm/row ms/col Elev/X Elev/X Top Bottom BLim TLim e P p

1 6 2 0 0.0 0.0 0.0 0.0 0.0 ¢ 0 0.5 10.0 0 0 0
0.0 0.0

Spread A, 2 SP's, 12 Geo's, X-Shift = 0.0, X-True = 0, Units: Meters.

SP  Elev X-Loc Y-Loc Depth Uphcle T Fudge T End SP

A 227.0 0.0 0.0 0.0 0.0 0.0 1
B 226.0 65.0 0.0 0.0 0.0 0.0 0

ARRIVAL TIMES AND LAYERS REPRESENTED

--- e e - mm-e- L ----- L
1 227.0 10.0 0.0 16.312 1 94.12 2
2 226.0 20.0 0.0 34.62 1 84.50 2
3 225.0 30.0 0.0 59.75 1 74.50 2
4 224.0 40.0 0.0 70.12 2 62.87 1
5 224.90 50.0 0.0 83.87 2 35.37 1
6 225.0 60.0 0.0 28.50 2 10.25 1
7 228.0 70.0 0.0107.60 2 12.50 1
3 230.0 80.0 0.0121.00 2 40.12 1
S 233.0 9¢.0 0.0133.00 2 59.00 2

10 235.0 160.0 0.0138.20 2 72.00 2

11 236.90 110.0 0.0142.50 2 87.12 2

12 236.0 120.0 0.0146.60 2100.10 2
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INPUT DATA FILE for CBSL2.S8IP

SITIO PRESA CEAPARRAL LINEA CBS-5 M.DERECHA PERFIL 2

PROGRAM CONTROL DATA

S L Vv PRINTER PLOT SCALES DATUM CONTROL PLOT CONTROL T

p E a O r

r x y v Elev Horiz Time Pt 1 Pt 2 Elevations a

d i r e o)

s t & r mwm/ecoel mwmfirow ms/col Elev/X Elev/X Top Bottom BLim TLim e

1 &6 2 0 0.0 0.0 0.0 0.0 0.0 0 )] 0.5 10.0 0
0.0 0.0

Spread A, 2 SP's, 12 Geo's, X-Shift = 0.0, X-True = 0, Units: Meters.

Sp  Elev X-Loc ¥-Loc Depth Uphole T Fudge T End SP

A 2350 0.0 0.0 0.9 0.0
B 222.0 130.0 0.0 0.0 0.0 0.0 2

ARRIVAL TIMES AND LAYERS REPRESENTED

e e e e e W e um e A R Er e am e e e

--- e - e L ----- L
i 234.0 16.0 0.0 27.62 1131.30 2
2 233.0 20.0 0.0 44.37 1129.20 2
3 232.0 30.0 0.0 61.25 1125.20 2
4 231.90 40.0 0.0 73.25 2123.00 2
5 230.90 50.0 0.0 83.25 2113.00 2
6 227.0 60.0 0.0 92.00 2103.50 2
7 225.0 70.0 0.0100.30 2 %96.12 2
3 225.0 80.0 0.0108.60 2 88.75 2
e 224.90 90.0 0.0114.70 2 83.87 2

10 224.0 100.0 0.0120.80 2 65.87 1

11 223.0 110.0 0.0124.10 2 40.37 1

12 222.0 120.0 0.0127.20 2 14.00 1
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DEPTH MODEL TABLES for CB5SL1.SIP

e am e e = e = e R e e e e

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
sp X-Loc Elev | Depth Elev |
A 0.0 227.0 12.2 214 .8
B 64.6 228.0 7.0 21%.0
Surface Layer 2

1 10.0 227.0 11.7 215.3
2 19.9 226.,0 9.7 216.3
3 29.9 225.0 7.5 217.5
4 39.8 224.0 5.6 218.4
5 49.8 224.0 6.2 217.8
6 59.8 225.0 7.0 218.0
7 69.3 228.0 8.0 220.0
8 79.1 234.0 8.9 221.1
9 88.7 233.0 11.0 222.0
10 98.5 235.0 10.0 225.0
11 108.4 236.0 7.9 228.1
12 118.4 236.0 1.8 234.2

Velocities used to formulate the Depth Model

Spread A Layer 1 Layer 2
Vertical 472
Horizontal 1072
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DEPTH MODEL TABLES for CBSL2.SIP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
5P | X-Loc  Elev | Depth Elev |
A 0.1 235.0 9.0 226.0
B 129.¢  222.0 13.3 208.7

Surface Layer 2
Geol X-Loc  Elev | Depth Elev |
1 10.0 234.0 8.9 224.1
2 19.9 233.0 10.3 222.7
3 29.9 232.0 11.0 221.0
4 39.8 231.0 12.0 219.0
5 49.8 230.0 13.3 216.7
6 59.3 227.0 12.4 214 .6
i 69.1 225,090 11.9 213.1
8 79.1 225,00 12.6 212.4
9 89,1 224.0 2.0 212.0
10 95,1 224.0 12.6 2:il.4
11 109.0 223.0 12.5 210.5
12 11%8.0 222.0 12.48 209.4

Velocities used to formulate the Depth Model

Spread A Layer 1 Layer 2
Vertical 494
Horizontal 1430
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Ce1P1 .3IP

FILE

RAW ARRIVAL TIMES

RIO TOROLA SITIO PRESTAMO LINEA CGS-1 M.IZQUIERDA PERFIL 1

POSITION IN METERS
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INPUT DATA FILE for CG1Pl.SIP

RIO TOROLA SITIO PRESTAMO LINEAR CGS-1 M.IZQUIERDA PERFIL 1

PROGRAM CONTROL DATA

Spread A, 2 SP's, 12 Geo's, X-shift

SP  Elev X-Loc Y-Loc Depth

A 147.0 0.0 0.0
B 150.0 130.0 0.0

L

a o0

y v Elev Horiz Time Pt 1
r e

s r

2

vV PRINTER PLOT SCALES DATUM CONTROL

Pt 2

m/col m/row ms/col  Elev/X Elev/X

PLOT CONTROL T
Elevations ;
Top Bottom BLim TLim z
o 0 0.510.0 0

= 0.0, X-True = 0, Units: Meters.

Uphole T Fudge T End SP

-—- ———- o= R L ----- L
1 148.0 10.0 0.0 3.750 1 62.62 2
2 149.0 20.0 0.012.250 1 61.25 2
3 150.0 30.0 0.020.75¢ 1 59.87 2
4 150.0 40.0 0.027.120 1 57.37 2
5 156.0 50.0 0.033.620 2 55.37 2
6 150.0 60.0 0.037.370 2 51.62 2
7 150.0 70.0 0.041.120 2 44.50 2
3 150.0 80.0 0.042.870 2 36.37 2
9 150.0 90.0 0.045.370 2 30.62 2

10 150.0 100.0 0.049.250 2 22.87 2

11 150.0 110.0 0.054.25¢ 2 18.50 2

12 150.0 120.0 0.058.370 2 13.87 1
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DEPTE MODEL TABLES for CG1P1.SIP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
5P X-Loc Eiev Depth Elev |
___| ________________ | _____________
A 0.1 147.0 12.2 134.8
B 129.95 150.0 5.6 144.4
Suxrface Layer 2

1 10.0 148.0 13.3 134.7
2 19.9 149.0 14.1 134.9
3 29.9 150.0 14.8 135.2
4 39.9 150.0 14.6 135.4
5 49.9 150.0 15.2 134.8
6 59.8 i50.0 15.8 134.2
7 69.9 i50.0 16.1 133.8
8 79.5 i50.0 15.8 134.2
8 B9.9 150.0 14.6 135.4
10 $9.9 150.0 11.8 138.1
11 108.9 150.0 9.2 140.8
12 119.9 150.0 7.4 142.6

Velocities used to formulate the Depth Model

Spread A Layer 1 Layer 2 |
Vertical 1588
Horizontal 2253
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CB1P2 .SIP
RIC TOROLA SITIO PRESTAMO LINEA CBS~-1 PERFIL 2

FILE

RAl ARRIVAL TIMES

POSITION IN METERS

125

186

75

58

25

=EUl =2 DD
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INPUT DATA FILE for CG1P2.SIP

el i e e e

RIO TOROLA SITIO PRESTAMO LINEA CGS-1 PERFIL 2

PROGRAM CONTROL DATA

S L Vv PRINTER PLOT SCALES DATUM CCNTROL PLOT CONTROL T

P E a O r

r x y v Elev Horiz Time Pt 1 Pt 2 Elevations a

d i r e c

s t s r m/col m/row ms/col Elev/X Elev/X Top Bottom BLim TLim e

i &6 2 0 0.9 0.0 0.0 0.0 0.0 D 0 0.5 10.0 0
0.0 0.0

Spread A, 2 SP's, 12 Geo's, X-Shift = 0.0, ZX-True = 0, Units: Meters.

SP  Elev X-Loc Y-Loc Depth Uphole T Fudge T End SP

A 150.90 65.0 0.0 0.0 0.0 0.0
B 150.0 130.0 0.0 ¢.0 0.0 0.0 2

cem s s cem e L —---- L
1 150.0 10.0 0.0 36.50 2 56.75 2
2 150.0 20.0 0.0 32,75 2 54,87 2
3 150.0 30.0 0.0 28.00 2 52.25 2
4 150.0 40.0 0.0 23.12 2 48.00 2
5 150.0 50.0 0.0 16.62 2 45.12 2
6 150.0 60.0 0.0 10.25 1 42.62 2

7 150.0 70.0 0.0 10.25 1 41.25 2
. 150.0 80.0 0.0 20.37 1 39.87 2
9  150.0 90.0 0.0 25.00 2 37.12 2

10 150.0 100.0 0.0 30.12 2 33,00 2

11 150.0 110.0 0.0 32.75 2 26.37 2

12 150.0 120.0 0.0 38.37 2 20.62 1
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DEPTH MODEL TABLES for CGlP2.SIP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
8p X-Loc Elev Depth Elev
A 65.0 150.0 3.4 146.6
B 130.0 150.0 5.3 144.7
Surface Layer 2

Geo X-Loc Elev Depth Elev

1 i0.0 150.0 3.0 147.0
2 20.0 150.0 3.2 146.8
3 30.0 150.0 3.3 146.7
4 40.0 150.90 2.8 147.1
5 50.0 150.0 2.5 147.5
J 60.0 150.0 2.9 147.1
7 70.0 150.0 3.9 i4e6.1
8 80.0 150.0 4.8 145.2
S 90.0 150.0 5.1 144.95
10 100.0 150.0 5.2 144.8
11 110.0 i50.0 4.5 145.5
12 120.0 150.0 5.1 144.9

Velocities used to formulate the Depth Model

Spread A Layer 1 Layer 2 |
Vertical 54¢
Horizontal 2627
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C61P3 .SIP
RIO TOROLA SITIC PRESTAMO LINFA C6S-1 PERFIL 3

FILE

RAW ARRIVAL TIMES

-

POSITION IN METERS
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INPUT DATA FILE for CG1P3,SIP

RIQ TOROLA SITIO PRESTAMO LINEA CGS-1 PERFIL 3

PROGRAM CONTROL DATA

S L Vv PRINTER PLOT SCALES DATUM CONTROL PLOT CONTROL T

p E a o0 r

r x vy v Elev Horiz Time Pt 1 Pt 2 Elevations a

d i r e C

g t s r m/col m/row ms/col Elev/X Elev/X Top Bottom BLim TLim e

1 6 2 0 0.0 .0 0.0 0.0 0.0 o 0 0.5 10.0 0
0.0 0.0

Spread A, 3 SP's, 12 Geo's, X-8hift = 0.0, X-True = 0, Units: Meters.

SP  Elev X-Loc Y-Loc Depth Uphole T Fudge T End SP

A 150.90 0.0 0.0 0.0 0.0 0.0 1
B 150.90 65.0 G.0 0.0 0.0 0.0 0
C 147.0 130.0 0.0 0.0 0.0 0.0 2

ARRIVAL TIMES AND LAYERS REPRESENTED

--- w—m meee- - == L -e--- L ----- L
1 15¢.0 10.0 0.0 24.62 1 37.87 253.250 2
2 150.0 20.0 ©.0 21.12 2 33.75 252.750 2
3 150.0 30.0 0.0 34.75 2 28.25 250.370 2
4 150.0 40.0 0.0 39.25 2 24.50 247.000 2
5 i50.0 56.0 0.0 43.37 2 18.25 240.620 2
5 150.0 60.0 0.0 47.75 2 11.37 135.500 2

150.0 70.0 0.0 52,12 2 10.75 131.370 2
8 150.0 80.0 0.0 55.50 2 16.62 224.250 2
S 150.0 90.0 0.0 60.62 2 22.25 221.500 2

10 149,90 100.0 0.0 62.25 2 25,50 215.750 2

11 148.0 110.0 0.0 64.12 2 30.87 210.620 2

1z 147.0 120.0 0.0 65.12 2 33.50 2 6.375 1
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DEPTH MODEL TABLES for CG1P3.SIP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
Sp X-Loc Elev  Depth Elev |
A 0.0 150.0 5.4 144.6
B 65.0 150.0 4.6 145.4
C 129.8 147.0 1.7 145.3
Surface Layer 2

Geo X-Loc Elev Depth Elev

R P oo |

1 106.0 150.0 5.3 144.7
2 20.0 150.0 5.6 144.4
3 30.0 150.0 5.8 144.2
4 40.0 150.0 5.8 144.2
5 5C.0 150.0 5.2 144 .8
6 60.0 150.0 4.8 145.2
7 70.0 150.0 4.4 145.6
8 80.0 150.90 4.0 146.0
9 90.0 150.0 4.5 145.5
10 9¢.9 149.0 3.6 145.4
11 109.9 148.0 2.9 145.1
12 iie.8 147.0 1.6 145.4

Velocities used to formulate the Depth Model

Spread A& Layer 1 Layer 2
Vertical 720
Horizontal 2235
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Ces2.81pP
RIO TOROLA SITIO PRESTAMO LINEA CGS-2 M.IZQUIERDA

FILE

RAW ARRIVAL TIMES

POSITION IN METERS

100

5
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INPUT DATA FILE for CGS2.SIP

RIO TCROLA SITIO PRESTAMO LINEA CGS-2 M.IZQUIERDA

PROGRAM CONTROL DATA

S L V PRINTER PLOT SCALES DATUM CONTROL PLOT CONTROL T

p 2 a O r

r x y Vv Elev Horiz Time Pt 1 Pt 2 Elevations a

d i r e c

s t 8 r mw/cel m/row ms/col Elev/X Elev/X Top Bottom BLim TLim e

1 6 2 0 0.0 0.0 0.0 0.0 0.0 0 0 0.5 10.0 0
0.0 0.0

Spread A, 2 SP's, 12 Geo's, X-Shift = 0.0, X-True = 0, Units: Meters.

8P  Elev X~Loc Y-Loc Depth Uphole T Fudge T End SP

A 147.0 0.0
B 150.0 5.0

ARRIVAL TIMES AND LAYERS REPRESENTED

--- mmes meeee ——= emes L ----- L
1 148.0 10.6 0.0 13.00 1 44.62 2
2 148.0 20.0 0.0 19.37 2 41.37 2
3 i50.0 30.0 0.0 22.25 2 36.12 2
4 150.0 40.0 0.0 30.62 2 33.62 2
5 150.0 50.0 0.0 36.25 2 28.00 1
6 150.0 60.0 0.0 39.25 2 13.12 1
7 150.0 70.0 0.0 41.37 2 13.87 1
4 151.0 g80.0 0.0 43.00 2 21.00 1
8 151.0 90.0 0.0 45.50 2 29.50 1

10 152.0 100.6 0.0 47.50 2 37.25 1

11 153.0 110.0 0.0 49.62 2 44.75 2

12 153.¢6 120.0 0.0 50.37 2 49.62 2

7-8-59
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DEPTH MODEL TABLES for (GS2.S8IP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
SP | X-Loc Elev  Depth Elev
A 0.1 147.0 5.5  141.5
B 64.9 150.0 5.1 144.9
Surface Layer 2

Geo X-Loc Elev Depth Elev

B [omom e |

1 10.0 148.0 6.1 141.9
2 19.8 148.0 6.0 143.0
3 29.9 150.0 5.6 144 .4
4 39.8 150.0 6.5 143.5
5 49.9 150.0 6.3 143.7
6 58.9 150.0 5.8 144.2
7 69.9 150.0 4.3 145.7
8 79.8 151.0 3.0 148.0
9 8s.8 151.0 1.8 149.2
10 9%.8 152.0 1.0 151.0
11 109.7 153.0 5.0 148.0
12 119.7 153.0 6.2 146.8

Velocities used to formulate the Depth Model

Spread A Layer 1 Layer 2
Vertical €49
Horizontal 2563
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INPUT DATA FILE for CGS3.SIP

RIO TOROLA SITIC PRESTAMO LINEA CGS-3 M.IZQUIERDA

PROGRAM CONTROL DATA

S L Vv PRINTER PLOT SCALES DATUM CONTROL PLOT CONTROL TO

p E a © rfL

r X y v Elev Horiz Time Pt 1 Pt 2 Elevations afD

d 1 r e c 8 i

s t s r w/col m/row ms/ccl Elev/X Elev/X Top Bottom BLim TLime P p

1 6 2 ¢ 0.0 0.0 0.C 0.0 0.0 0 0 0.5 10,00 0 0
0.0 0.0

Spread A, 2 SP's, 12 Geo's, X-Shift = 0.0, X-True = 0, Units: Meters.

SP  Elev X-Loc Y-Loc Depth Uphole T Fudge T End SP

A 148,0 0.0 0.
B 150.0 65.0 0

ARRIVAL TIMES AND LAYERS REPRESENTED

ceeeeme oo e e L —ewae L
1 148.0 10.0 0.0 7.750 132.120 2
2 150.0 20.0 0.015.870 130.750 2
3 150.0 30.0 0.020.370 228.370 2
4 150.0 40.0 0.022,500 225.620 2
5  150.0 50.0 0.020.250 217.500 1
6 150.0 60.0 0.022.000 2 8.125 1
7 150.0 70.0 0.029.000 212.500 1
3 151.0 80.0 0.032.250 222.250 2
9  151.0 90.0 0.037.500 228.620 2

10 152.0  100.0 0.041.500 233.120 2

11 152.0  110.0 0.045.370 239.370 2

12 153.0  120.0 0.048.000 246.370 2
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DEPTH MODEL TABLES for CGS3.8IP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
SP X-loc Elev Depth Elev
A 0.1 148.90 3.9 144.1
B 64.9 150.9 4.0 146.0
Surface Layer 2

Geo X-Loc Elev Depth Elev

1 10.0 149.0 4.2 144.8
2 19.8 150.0 5.4 144 .6
3 29.9 15¢.0 6.1 143.9
4 39.9 150.0 4.9 145.1
5 49.9 15G6.0 1.0 149.0
6 55.9 150.90 3.4 146.6
7 69.9 150.0 4.6 145.4
8 79.9 151.0 6.7 144.3
S 89.5 151.0 8.3 142.7
10 89.8 152.0 9.8 142.2
11 109.8 152.0 8.6 143 .4
12 1159.8 153.0 5.8 147.2

Velocities used to formulate the Depth Model

Spread A Layer 1 Layer 2
Vertical 885
Horizontal 2924
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INPUT DATA FILE for CGlP3.SIP

RIO TOROLA SITIC PRESTAMOC LINEA CGS-1 PERFIL 3

PROGRAM CONTROL DATA

PRINTER PLOT

Elev

m/col w/row

Horiz

SCALE

3

Time

ms/co

1

Spread A, 3 SP's, 12 Geo's, X-Shift = 0.

QW

Elev

150

150.
.0

147

.0

0

0.0
65.0
130.0

ARRIVAL TIMES AND LAYERS

DATUM CONTROL

Pt 1

Pt

2

Elev/X Elev/X

~J
<
D OO0 OOODOOOoO O

[l o B o B o B oo BN o B o B Y o B o B e B ')
COO0OCOO0OO0OO0OOO0OO

Y-Loc

0.0 0.0

0.0 0.0

0.0 0.0

REPRESENTED

SP A SP B

————— L -----L

24.62 1 37.87 253

31.12 2 33.75 252

34.75 2 29,25 280

39.25 2 24,50 247

43,37 2 18.25 240

47.75 2 11.37 135

52.312 2 10.75 131

55.50 2 16.62 224

60.62 2 22.25 221

62.25 2 25.50 215

64.12 2 30.87 210

65.12 2 33.50 2 6
7-B-65

0,

X-True =

HIOMNMBOMRDMDDMNDN DB

PLOT CONTROL

Elevations

0P H 3

Top Bettom BLim TLim e

0 0

0,

Units:

0.5 10.0 0

(=L ROE N NS
o 'g Rr-ge
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CBs4 .SIP

FILE

RaW ARRIVAL TIMES

RIG TOROLA SITIO PRESTAMO LINEA C6S4 M.I2QGUIERDA

POSITION IN METERS

125

1@

15

58

25

e 3 3 2 % S S ®
Er‘“I’_’_""""I""""'f""""‘l“""""l""'""l""""'l""""'
E_ ™ N ~ »-
; o™ (\l/ N »
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INPUT DATA FILE for CGS4.SIP

RIO TOROLA SITIO PRESTAMO LINEA CGS4 M.IZQUIERDA

PROGRAM CONTROL DATA

L

a O

y v  Elev
r e

s r

2

Horiz

V  PRINTER PLOT SCALES

Time

12 Geo's,

Spread A, 3 SP's,
SP  Elev %-Loc
A 148.0 ¢.0
B 150.0 £5.0
C 152.90 130.0

m/col m/row ms/col

X-shift = 0.0,

DATUM CONTROL

Pt 1

Elev/X Elev/X

Geo Elev X-Loc
i 149.0 10.0
2 150.0 20.0
3 150.0 30.0
4 150.90 40.0
5 150.90 EC.0
A 150.0 60.0

' 150.0 70.0
8 150.0 80.0
9 151.0 20.0

10 151.90 100.0

11 151.0 110.0

12 152.0 120.0

DO OO OO0OO0OOCOOO0

~1
w
o
BN RN DD NN

7-8-68

Pt 2

=
[#%)
[8s]
-3
[l S SESESESESENESE S SN

X-True = 0,

PLOT CONTROL

Elevations

MmN -

Top Bottom BLim TLim e

0 0

Units:

0.5 10.0 0
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DEPTH MODEL TABLES for CGS4.SIP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
SP ’ X-Loc Elev , Depth Elev |
A 0.0 149.0 1.0 148.0
B 64.9 150.0 2.4 147.6
C 125.8 152.0 8.2 143.8
Surface Layer 2

Geo X-Lo¢ Elev Depth Elev

|
1 10.0 149.0 0.9 148.1
2 18.9 150.0 1.7 148.3
3 29.9 150.0 2.4 147.6
4 39.9 150.0 2.6 147.4
5 49.9 150.0 2.0 148.0
6 59.9 i50.0 2.2 147.8
7 £69.9 150.0 2.6 147.4
8 79.5 150.0 3.4 146.6
9 89.95 151.0 4.6 146.4
i0 99.9 151.0 5.5 145.5
i1 109.9 151.0 6.4 144 .6
12 i19.8 152.0 7.6 144 .4

Velocities used to formulate the Depth Model

Spread A Laver 1 Layer 2
Vertical 587
Eorizontal 2514
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Ce5Ll .8IP
RIO TOROLA SITIO PRESTAMO M. DERECHA LINEA CGS-5 PERFIL 1.

FILE

RAW ARRIVAL TIMES

POSITION IN METERS

125

184

75

58

25

@

= = = = © © = @
r~ © fE + = ] -

L L L N T L Y N M L L L I L B B B B BN S B

N/
AN
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T ST UNETE I PN ST BT SN ST
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INPUT DATA FILE for CG5L1.SIP

RIC TOROLA SITIO PRESTAMOC M. DERECHA LINEA CGS-5 PERFIL 1.

PROGRAM CONTROL DATA

v PRINTER PLOT SCALES

m/col m/row ms/col

L

a o0

y v Elev Horiz Time Pt 1
r e

s T

2

SP  Elev X-Loc Y-Loc Depth
A 149.0 0.0 0.0 0.0
B 150.0 130.0 0.0 0.0

ARRIVAL TIMES AND LAYERS REPRESENTED

“—- -—-- e---- SR L ----- L
1 150.0 10.0 0.0 11.12 1 61.75 2
2 150.0 20.0 0.0 16.25 2 60.00 2
3 150.0 30.0 0.0 20.862 2 57.37 2
4 150.9 40.0 0.0 25.75 2 53.37 2
5 150.90 50.0 0.0 29.62 2 47.00 2
6 150.0 60.0 0.0 34.00 2 43.12 2
7 150.0 70.0 0.0 37.62 2 37.25 2
P 150.0 80.0 0.0 43.62 2 33.62 2
9 150.0 °20.¢ 0.0 46.75 2 28.87 2

1cC 150.90 100.¢ 0.0 50.00 2 25.12 2

11 150.90 11¢.0 0.0 53.62 2 21.12 2

12 150.0 120.0 0.0 55.12 2 16.37 1

7-8-72

DATUM CONTROL

Pt

Elev/X Elev/X

PLOT CONTROL

2 Elevations

X-True

0

0,

QpBs 3
O OO
[T o I SN B o)

Top Bottom BLim TLim e

0 0.5 10.0 0

Unitg: Meters.

Uphole T Fudge T End SP



DEPTH MODEL TABLES for CGS5L1.SIP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
sp X-Loc Elev Depth Elev
A 6.1 145.0 3.1 145.8
B 130.0 150.0 3.1 146.9
Surface Layer 2

Geo X-Loc Elev Depth Elev

1 10.0 150¢.90 4.2 145.8
2 20.0 15C¢.0 4.4 145.6
3 30.0 15C¢.0 5.0 145.0
4 40,0 150.0 5.2 144.8
5 50.0 150.90 4.7 145.3
) 6§0.0 150.0 4.6 145.4
7 70.0 150.0 4.0 146.0
8 80.0 150.0 4.5 145.5
9 0.0 150.0 4.2 145.8
10 100.0 150.0 3.9 146.1
i1 110.0 150.0 3.7 146.3
12 120.0 150.0 3.3 146.7

Velocities used to formulate the Depth Model

Spread A Layer 1 Layer 2
Vertical 755
Horizontal 2346
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Ce5L2 .SIP
RIC TOROLA SITIO PRESTAMO M.DERECHA LINEA CGS-5 PERFIL 2

FILE

RAKW ARRIVAL TIMES

POSITION IN METERS

125

189

75

58

25

]

(] = = [» = = =
-

L I e e B L L L N B LB B R L L L L S L S L L L L L R L B AL

e e o v v b s venaddann o e s e b s e b v e by g
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INPUT DATA FILE for CG5L2.SIP

RIO TOROLA SITIO PRESTAMC M.DERECHA LINEA CGS-5 PERFIL 2

PROGRAM CONTROL DATA

L

a o0

y v Elev EHoriz Time Pt 1
r e

s r

2

Spread A, 2 SP's, 12 Geo's, X-Shift

Sp Elevy X-Loc Y-Loc Depth

A 150.0 0.0 0.0
B 151.0 130.0 0.0 0.0

ARRIVAL TIMES AND LAYERS REPRESENTED

- _——_——— . mee —meon- I, meea-
1 15¢.0 10.0 0.0 13.00 156.000
2 150.0 20.0 0.0 20.12 254.000
3 150.0 30.0 0.0 24.75 252.000
4 150.0 40.0 0.0 28.62 248.000
5 150.0 50.0 0.0 34.00 245.000
6 150.0 60.0 0.0 39.87 238.000
7 151.0 70.0 0.0 44.00 234.000
“ 151.0 80.0 0.0 49.37 227.000
S 151.0 80.0 0.0 53.50 223.000

10 151.90 100.0 0.0 57.75 218.000

11 i51.0 1106.0 0.0 61.62 211.000

12 151.0 126.0 0.0 64.62 2 9.000

75—

v PRINTER PLOT SCALES DATUM CONTROL

Pt 2

m/col m/row ms/col  Elev/X Elev/X

PLOT CONTROL

Blevations

QN4
S 1N KO
<o g PO

Top Bottom BLim TLim e

- - P —_— e m—— =

0 0 0.5 10.0 0

= 0.0, X-True = 0, Units: Meters.

Uphole T Fudge T End SP

76



DEPTH MODEL TABLES for CG5L2.SIP

Spread 2 Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
sPp | X-Loc  Elev | Depth Elev
________________________________ f
A 0.0 150.0 2.4 147.6
B 129.8 15%.0 1.5 14%.5
Surface Layer 2

Geo X-Loc Elev  Depth Elev

1 10.0 150.0 2.9 147.1
2 20.0 150.0 3.0 147.0
3 30.0 150.0 4.0 146.0
4 40.0 150.0 4,6 145.4
5 50.0 150.0 5.0 145.0
6 60.0 150.0 4.6 145.4
7 69.9 151.0 4.5 146.4
8 79.9 151.0 3.9 147.1
° 89.9 isl.o 3.7 147.3
10 99.89 151.0 3.3 147.7
11 109.9 151.0 2.2 148.8
12 11%.9 151.0 2.0 149.0

Velocities used to formulate the Depth Model

Spread A Layer 1 Layer 2
Vertical 940
Horizontal 2131
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C65L3 .SIP
RIO TOROLA SITIO PRESTAMO M .DERECHA LINEA CBS-5 PERFIL 3

FILE

RaW ARRIVAL TIMES

25 58 75 188 125

POSITION IN METERS
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INPUT DATA FILE for CG5L3.SIP

e v AR e e e e e e e e Re e e = e =

RIO TOROLA SITIO PRESTAMO M.DERECHA LINEA {GS-5 PERFIL 3

PROGRAM CCONTROL DATA

L

a O

y v Elev Horiz Time Pt
r e

s r

2

Spread A, 2 8P'g, 12 Geo's, X-Shift

SF  Elev X-Loc Y-Loc Dept
B 151.0 0.0 0.0 0.
A i51.0 130.6 0.0 G.

h

1

—— cmmeeemeo- ——e mome- L —eee-
1 151.0 10.0 0.0 7.000 1 60
2 151.0 20.0 0.012.000 2 58
3 151.0 30.0 0.016.000 2 54,
4 151.90 40.0 0.021.000 2 50.
5 151.90 50.0 0.025.000 2 48,
6 151.0 60.0 0,030.000 2 42.
L 151.0 70.0 0.035.000 2 35

151.9 80.0 0.040.000 2 33.
9 151.90 90.0 0.044.000 2 27

10 151.0 100.0 0.047.000 2 23,

11 151.9 11¢.0 0.048.000 2 17.

12 151.0 120.0 0.050.000 2 11.

V ~ PRINTER PLOT SCALES  DATUM CONTROL  PLOT CONTROL

Pt

2 Elevations

Qo KA
O g mrhHh O
© R e

m/col m/row ms/col Elev/X Elev/X Top Bottom BLim TLim e

.0 0 0 0.510.0 0
0

X-True = 0, Units: Meters.

Uphcle T Fudge T End SP

R R BB RO BB N B B B
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DEPTH MODEL TABLES for CGS5L3.SIP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
sp | X-Loc Elev Depth Elev
B 0.0 151.0 4,2 146.8
A 130.0 151.0 2.1 148.9
Surface Layer 2

Geo X-Loc Elev  Depth Elev

1 10.0 151.0| 4.1 145.9
2 20.0 151.0 4.3 146.7
3 30.0 151.0 4.5 l4¢.5
4 40.0 151.0 4.2 146.8
5 50.0 151.0 2.4 148.6
6 60.0 151.0 4.7 146.3
7 70.0 151.0 5.1 145.9
8 80.0 151.0 6.0 145.0
9 90.0 151.0 5.6 145.4
10 100.0 151.0 4.2 14¢6.8
11 110.0 151.90 2.8 i48.2
12 120.0 151.0 2.8 148.2

Velocities used to formulate the Depth Model
Spread A Layer 1 Layer 2

Vertical 11459
Horizontal 2335
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CBs6 .SIP
RIO TOROLA SITIO PRESTAMO M.DERECHA LINEA C6S-6

FILE

RAW ARRIVAL TIMES

POSITION IN METERS

108

75
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INPUT DATA FILE for CGS6.SIP

RIO TOROLA SITIO PRESTAMO M.DERECHA LINEA CGS-6

PROGRAM CONTROL DATA

] L vV PRINTER PLOT SCALES DATUM CONTRCOL PLOT CONTROL T
r E a O r
r x y v Elev Horiz Time Pt 1 Pt 2 Elevations a
d 1 r e ¢
s t s r m/col mw/row ms/col Elev/X Elev/X Top Bottom BLim TLim e
i 6 2 0 0.0 0.0 0.0 0.9 0.0 0 0 0.5 10.0 0
0.0 0.0
fI0TPOINT AND GEQPHONE DATA
Spread A, 2 8P's, 12 Geo'fs, X-8hift = 0.0, X-True = 0, Units: Meters.
SP Elev Z-Loc Y-Loc Depth Uphole T Fudge T End SP
A 149.0 0.0 0.0 0.0 0.0 0.0 1
B 150.0 65.0 .0 0.0 0.0 0.0 0

Geo  Elev X-Loc ¥ SF A 5P B
--- e i _-- == L ----- L
1 149.¢0 0.0 0.0 4.625 2 36.87 2
2 150.0 20.0 0.011.000 2 35.00 2
3 150.0 30.0 0.015.250 2 30.37 2
4 150.0 40.0 0.020.870 2 23.50 2
5 150.0 50.0 0.029.620 2 22.37 2
6 150.0 60.0 0.032.870 2 12.50 1
- is50.0 70.0 0.037.250 2 12.50 1
v 150.0 80.0 0.042.870 2 22.50 2
9 150.0 80.0 0.051.120 2 25.12 2
1¢ 150.0 100.0 0.054.370 2 32.25 2
11 i50.0 110.0 0.062.000 2 37.12 2
i2 150.0 120.0 0.069.370 2 43.50C 2
7-8-84
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DEPTH MODEL TABLES for CGS6.SIP

- ma = o m ae = e M -

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
gp | X-Loc Elev Depth Elev
A 0.0 149.0 0.6 148.4
B 64.9 150.¢ 2.1 147.9
Surface Layer 2

Geo X-Loc Elev Depth Elev

1 10.0 149.0 0.4 148.6
2 19.5 150.0 1.3 i48.7
3 29.9 150.0 1.2 148.8
4 39,9 150.0 1.0 149.0
5 48.9 150.0 2.4 147.6
6 59.9 150.0 2.2 147.8
7 69.9 150.0 2.0 148.0
8 7.9 150.0 2.1 147.9
2 89.% 150.0 2.2 147.8
10 99.9 150.0 2.2 147.8
11 10¢.9 150.0 2.6 147.4
12 119.9 i50.0 3.1 146.9

Velocities used to formulate the Depth Model

Spread A Layer 1 Layer 2
Vertical 400
Horizontal 1897
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C6S7.8IP
RIC TOROLA SITIO PRESTAMO M.DERECHA LINEA CBS-7

FILE

RAW RARRIVAL TIMES

POSITIGN IN METERS

125

164

75

58

25

8

i}
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INPUT DATA FILE for CGS7.SIP

RIO TOROLA SITIO PRESTAMO M.DERECHA LINEA CGS-7

PROGRAM CONTROL DATA

5] L V PRINTER PLOT SCALES DATUM CONTRCL PLOT CONTROL T

p E a O r

r Xx y v Elev Horiz Time Pt 1 Pt 2 Elevations a

d i r e c

s t 8 r m/fcol m/row ms/col Elev/X Elev/X Top Bottom BLim TLim e

l & 2 0 0.0 0.0 0.0 0.0 0.0 0 0 0.5 10.0 0
0.0 0.0

Spread A, 3 SP's, 12 Geo's, X-8hift = 0.0, X-True = 0, Units: Meters.

SP  Elev X-Loc Y-Loc Depth Uphole T Fudge T End SP

- - - - - - - - - - - — _—— = - = - [

A 149.0 0.0 0.0 0.0 0.0 0.0 1
B 151.0 65.0 0.0 0.0 0.0 0.0 0
c 151.0 130.0 0.0 0.0 0.0 0.0 2

1 149.¢0 10.0 0.0 5.500 130.250 2 59.00 2

2 150.0 20.0 0.011.750 228.870 2 56.00 2

3 150.0 30.0 0.014.750 225,370 2 54.00 2

4 i50.0 40.0 0.019.620 220.500 2 51.00 2

5 151.0 50.0 0.025.370 216,120 2 49.00 2

5 151.0 60.0 0.031.000 2 8.750 1 44.00 2

151.0 70.0 0.038.000 212,000 1 40.00 2

8 151.0 80.0 0.044.870 221.000 2 36.00 2

S 151.90 90.0 0.051.870 226,000 2 34.00 2

10 151.0 100.0 0.056.000 233.620 2 29.00 1
11 151.0 110.0 0.059.000 236.250 2 20.00 1
12 151.0 120.0 0.061.750 236.620 2 10.00 1
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DEPTH MODEL TABLES for CGS7.SIP

Spread A Depth and Elev of layers directly beneath SPs and Geos

Surface Layer 2
SP X-Ioc Elev  Depth Elev }
A 0.0 149.0 0.0 149.0
B 64.9 151.0 6.4 144.6
c 128.9 151.0 9.2 141.8
Surface Layer 2

Geo X-Loc Elev  Depth Elev

1 10.0 148.0 0.5 148.5
2 19.9 150.0 2.4 147.6
3 29.5 150.0 2.7 147.3
4 39.9 150.0 3.1 146.9
5 49.9 151.0 4.4 146.6
6 59.9 151.0 5.5 145.5
7 69.9 151.0 7.3 143.7
8 79.9 151.0 8.5 142.5
9 89.9 151.0 9.3 141.7
10 99.9 151.0 9.3 141.7
11 109.9 151.0 9.4 141.6
12 112.9 151.0 8.9 142.1

Velocities used to formulate the Depth Model

Spread A Layer 1 Layer 2
Vertical 873
Horizontal 2281
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Appendix 7.9

Result of Petrological Analysis
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Geotérmica Salvadoreiia, S.A. de C.V.

Km. 11 ¥ al Puerto de L.a Libertad, Colonia Utils, Nueva San Salvador
La Libertad, El Salvador, C.A
Teléfonos:(503)211-6700 Fax:(503)211-6746

Email: info@gesal.com.sv

January 24, 2002

Engr Rodolfo Alvarado
Swissboring Overseas Corporation Ltd
Present

Dear Sir

Attached are the petrographic and XRD analyses of five samples collected in Rio Torola,
Morazan

We hope that these analyses will be of great help for the technical study being undertaken by
CEL and the government of Japan

-
Sincerely’ yours,
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RESULTS OF PETROGRAPHIC AND XRD ANALYSIS

Origin of samples: Rio Torola, Morazan
Submitted by: Swissboring Overseas Corporation Ltd.

I PETROGRAPHIC ANALYSIS

a. Sample : CDB -1 M-1
Depth: 50.34 - 50.45m

The sample was described megascopically due to the presence of very
pronounced striations (Quality = 1), which indicate structural evidences.

b. Megascopic Structural Description:

Very defined striations were observed, indicating the presence of fault.
Although the direction was not indicated (top and bottom) and assuming the

~eore was taken in a vertical position, the movement of the block and the
' measured angle {(~50°) suggest the presence of a reverse fault combined with a
strike-slip component, probably sinistral.

These striations indicate a very important fault system in the area.
No filling materials or gouge were observed.
¢. Megascopic (petrographic) Description:

N

The sample is -.-esica.;!ar, brownish, slightly altered, Striations can be recognized
by thepresence of the alignment of brownish and blackish minerals.

d. Microscopic Description:
The sample is mostly composed of amygdules and primary minerals such as
plagioclases {An31-An38), mostly. andesine:which -are twinned and zoned and

biotite being altered to clay. Secondary minerals like clay minerals (smectite),
chloritic clays and chaicedony fill up the amygdules. Matrix is mostly altered

7-9-2
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glass sprinkled with opaque minerals. Veinlets are present, cutting across
plagioclase crystals and mostly filled up by secondary biotite, chloritic clays and
silica (chalcedony).

Plagioclase - 60%
Biotite - 1%
Clay minerals ~ 5%

Chloritic clays- 7%
Chalcedony - %

Matrix - 16%

e. Rock name: Amygdaloidal biotite andesite

. PETROGRAPHIC ANALYSIS

a. Sample:CDB-2M-2
Depth: 47.10 - 47.20m

b. Microscopic description:

The sample is composed of plagioclase (An60-An68), mostly labradorite which
are twinned and partially fractured, opaque minerals being aitered to hematite,
pyroxene being altered to clay and chiorite embedded in a matrix of
intergranular crystals of plagioclase and small pyroxenes. Vesicles and veinlets
are filled up by chlorite.

Plagioclase - 30%
Opaque minerals - 10%
Pyroxene - 1%
Clay minerals - 10%
Chlorite - 10%
Matrix - 33%

¢. Rock Name: Slightly altered basalt

7-9
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lll. PETROGRAPHIC ANALYSIS

a. Sample : CDB -2 M-3
Depth: 54.52-54.63m

b. Microscopic description:

The sample contains abundant fragments of scoria, altered fine lithics and
crystals of plagioclases, pyroxene and olivine in a clayey matrix.

Scoria - 20%
Plagioclase crystals - 10%
Pyroxene crystals - ™%
Altered lithics - 5%
Olivine crystals - 1%
Matrix - 51%

c. Rock Name: Scoriaceous lithic-crystal tuff

IV.  XRD ANALYSIS

a. Sample:CDB~-2 M-3
Depth: 54.52-54.63m

b. Mineral composition:

XRD analysis identified only few minerals such as plagioclase (anorthite) and
saponite {type of smectite) which are in abundance both in fragments of scoria
and as individual crystals.

Plagioclase - 87%
Saponite- 13%

7-9-4
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V.  XRDANALYSIS

a. Sample : CDB -1 M-1
Depth: 64.85 - 65.00m

b. Mineral composition:

Saponite - 85%
Nontronite - 15%

Both clay minerals belong to smectite group, although saponite belongs to

trioctahedral smectite while nontronite to dioctahedral smectite. They are low
temperature clay minerals giving around 100 °C as temperature of formation.

VIi. XRD ANALYSIS

a. Sample: CDB -2 M-1
Depth: 34.80-34.90m

b. Mineral composition:

Calcite - 51%
Saponite - 41%
Plagioclase - 8%

The only clay mineral present is saponite.
Potrographic and XRD analysis by:
Elizabeth de Henriguez

Structural analysis by:
Marvyn Oziel Garcia

24i04j02
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Geotérmica Salvadoreiia, S.A. de C.V.

Km. 11 % 21 Puerto de La Libertad, Colonia Utlls, Nueva San Salvador

La Libertad, Ei Saivador, C.A
Teléfonos:211-6700 Fax;211-6743

Bmail: info@gesal com.svy

February 11, 2003

Engr. Rodolfo Alvarado
Swissboring Overseas Corporation Ltd.
Present

Dear Sir:

Attached are the petrographic and XRD apalyses of the four samples collected in Rio Torola,
Morazan.

We hope that these analyses will be of great help for the tqchnicaf study being undertaken.by
CEL and the government of Japan.

JTM/ecdh

7-9-9
457



RESULTS OF PETROGRAPHIC AND XRD ANALYSIS

Origin of samples: Rio Torola, Morazan
Submitted by: Swisshoring Overseas Corporation Ltd.
1. PETROGRAPHIC ANALYSIS

a. Sample: CDB -4 M-1
Depth: 39.00-39.09m

b.. Megascopic:Description:; . .

Plienocrysts:of- daﬂgmsmat&mandatabular cryshls;amdaplagmelmmzm L
very. finedark-glassy-matric - . -

The:sample-i$: composed:of:fine:1aths: of-plagioclase;which:are:twinned:and;

zoned;with:thie.compasition:mostig.of andesine:Plagioctases:show:partiak floti:
stmnture:tlmapwmms:amsent:’out:wgeneraﬂy %lteseﬂ*ﬂto» brewmshﬂreen

most*af:;them ammmmmmmmmsﬁy@hwmmm
microlites-of-feldspar;:fragments: oﬁyrmm&anﬁwmmmm

Plagioclase - 40%
Clinopyroxene (unaltered) - 3%
Olivine - 3%
Opaque minerals - 3%
‘Pyroxene altered to chloritic clays/chlorite - %
Matrix . 39%

d. Rock name: Fine-grained basaltic andesite

7-9-10




Photo 1 C:ysta!s of olmns cfdomized pyroxene and pfagioclases
as observed under crossed nicols, sample CDB-4
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Photo 2 Same sample underplane polanzed Izgm
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.  PETROGRAPHIC ANAILYSIS

a. Sample. CDB -3 M-2
Depth: 18.00-18.10m

b. Megascopic Description.

Various subangular to angular fragments of lithics, scoria and pumice with
varying sizes upto 1.5 cm (as seen from the core), lapilli size, in an argillaceous
matrix with silica and chlorite in vesicles.

¢. Microscopic description:

The sample is composed of angular fragments of mostly andesites with dark

glassy matrix, basaitic andesite, scoria and pumice in an argillaceous matrix.
Most vesicles are filled up by chloritic clays and chiorite.

d. Rock Name. Lapiili tuff

L E L p : "

s, hasaltic andesites under crossed nicols,

.y

P

Photo 3 Angular fragments of andesite

sample CDB-3.
FEN
Gax weApe %
VIY GEI(GIA £ o)
s oy
\\i‘av *5'}4
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XRD ANALYSIS
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lll.  X-ray Diffraction analysis

a. Sample No; CBD -3
Depth: 24.40-24.50m

b. Megascopic description:

The sample is color beige mainly with fine particles of clay and other small
crystais of plagiociase, guarlz and some ferromagnesian minerals.

c. XRD analysis

The sample is composed of clay minerals mostly saponite and montmorillonite

which belong:to: the: smectite group:-All:other. primary -minerals: are:masked.by

the: clay. minerals:: Analysis: of clay: minerals: was: done::with::air: dried: and..
glicolated'procedure: -:.

B
ARR) iy 2 mdadian canveun s meewisssoues | Svwginm @ ARl Webus ) smacks ivomee  Sb i s
-

- Saponite: - .

Lt T ¥ 4]
'l Y U N W
e naraannnsarie ey Soe

1 f
.j fi hkonunoriﬂonite

Figure 1 Graph of clay minerals
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V. X-ray Diffraction analysis

a. Sample No.: CBD-4

Depth: -26-65-26-76m
£2, 6] -42.70

b. Megascopic Description

The sample is dark gray, clayey with rock and crystals fragments highly aitered.

¢. XRD analysis

Two types of clay minerals are observed:-smectite: (mostly montmorillonite) and-
halloysite:".Some - of: the: clay minerals: in. the’ spectrum- are: mixed- layers: of:
smectite and-halloysite...- .

SmecL:ite

Pah S

y—r-T r—rrTr LA S AR SR SN R T BN e aay BN S e B e S i S send ame Eun i ame a

@ 1958 2w T m 4.5 =9
Tiograis 2 Thate -

Figure 2 Graph of smectite and halloysite
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Comments:

Smectite is a group of clay minerals, both dioctahedral and trioctahedral, all of
which display the property of being able to expand and contract their structures
while maintaining two-dimensional crystallographic integrity. Expansion takes
place as water or some polar organic compound, such as ethylene glycol, enters
the interlayer space.

Montomorillonite belongs to the dioctahedral smectite group while saponite is
still debatable whether dioctahedral. or trioctahedral, as it has a positive charge
on the-octahedral sheef and a large negative charge on the tetrahedral sheet.

An important. source of smectite is the alteration of volcanic glass with relatively
high:silica content: It also seems: to.precipitate:directly. in. pores-of.sandstone--
and-apparently: forms: in weathezmg -environments- characterized: by: very-siow:

movement of water, .

Halloysite: belongs:to: the - kaolin: m:namls: It wiS aJnghly d:sozderedzfonn of:
kaolinite:disorderedrenough:to:takewater qkm e

Kaolinite..and: halloysite-.are: probably: :the::most::ubiquitous:. aluminasilicate:.
mineral:in-soilszand:-permeablezhedrack:in-warmzmoist:regions-fermingtas: az:
residual:-weathering-product;-or:sometimes: by:hydrothermal:aiteration:of other-
aluminosilicates; especially-of feldspars:-. -

Petrographic analysis by:

Elizabeth de Henriquez < W
Reviewed by:

Ing. Arturo Quezada

11/02/03

ﬁ'gﬁla!%?‘ﬁ' 4;4
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Appendix 7.10

Result of Laboratory Tests
on

Physical Property at Dam Site
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AHIBAL RODAS MAZARIEGOS

inganlare Civll
Periferice 20-01 Zona 7
Tel, Y Fax 5948644
[Guatemala, C.A MATERIALS QUALITY CONTROL
COMPRESSIVE STRENGTH OF CORES ROCK
TO SWISSBORING {ing. Rodolfo Alvarado)
PROJECT RIOTOROLA  (SAN SALVADOR)
SUBJECT COMPRESSIVE STRENGTH TEST
DATE 23 DE ENERO DE 2002
NOTE CORES CUT WITH DIAMONG BLADE
TEST DATE 23172002
SONDEOQ CORE HEIGHT INITIAL LONG {FINAL HEIGHT DIAMETER WEIGHT | MAX LOAD
No No CM) H (CM) D (€M) {GRMS) (KG)
CDB-1 M-1 50.14 - 50 34 19 80 9.61 477 336 40 2960
M-2 51,58 - 51.85 2630 9.97 4.76 35060 1320
M-3 5417 -5474 25 40 982 4.76 367 80 9200
M-4 64.37 - 64,53 14.80 10 B0 477 499 20 17200
M-5 65 00 - 65.25 23.90 959 4,77 477.50 20800
M-6 66 56 - €6.72 14.60 9.68 477 480 80 18800
CDB.2 M-1 3955-3974 17.50 961 477 384.50 3840
M-2 42.50-42.75 24.20 g74 4.77 360 80 3480
M-3 47.20-47 44 23 50 924 4.77 445.60 17000
M-4 50.00 - 5024 19 80 101 477 499 80 12800
I * M-5 54 17-5440 22,30 8.71 477 270,60 1520
N M-6 57.25- 57.51 2530 958 4.77 425 10 5100
CDB-7 M-1 10.75 - 11 00 21.40 918 4.77 440.50 17000
SONDEO CORE HEIGHT DENSITY SLENDERNESY NET STRESS |DESCRIPTION
No No KG/M3 (H/ID) (KG/ICM2)
CDB-1 ha-1 50.14 - 50.34 1959.9 201 165.7 BASALTO ALTERADO
M-2 5158 - 51,85 1977.1 208 74.2 BASALTO ALTERADO
M-3 54.17-5474 2105.8 2.06 §17.3 BASALTO ALTERADO
M-4 64.37 - 64 53 2587.9 226 963.0 BASALTO SANO
M-5 65.00 - £5.25 2787.7 201 1164.5 BASALTO SAND
M-6 66 56 - 86.72 2780.9 203 1052.6 BASALTO SANO
‘CB-2 M-1 39 55-30.74 2240.1 201 203.8 BASALTO ALTERADQ
M-2 42.50-4275 2074.0 204 194.8 BASALTO ALTERADO
M-3 47.20-47 44 27243 1.84 951.8 BASALTO SANC
M4 50 00 - 50 24 2767.8 2,12 716.6 BASALTO SANO
M-5 54.17 - 54 40 1560.3 204 85.1 TOBA L_!IFCA
M-6 57.25 - 57 51 2484.4 20 285.5 AGLOMERADO TOBACEQ
CDB-7 M-1 10.75 - 11.00 2695.4 1.92 851.8 BASALTO ALTERADO
SUPPLEMENTARY CORE TEST
) SONDEC CORE HEIGHT INITIAL LONG |FINAL HEIGHT DIAMETER WEIGHT MAX LOAD
No No _{CM) H {CM) D (€M) (GRMS) (KG)
CDEBA1 M-2 5158-5188 26 30 7.78 476 28670 6800
N M-5 65.00 - 65.25 2390 7.71 477 37900 24800
e CDB-2 M-2 42.50-4275 24.20 8929 477 349 80 2860
M-3 47.20 - 47 44 23.50 8.50 477 461 40 19600
M-4 5000 -50.24 1980 7.67 477 376 70 14200
M-6 57.25 - §7 51 2530 957 " 477 431.20 5200
SONDEO CORE HEIGHT DENSITY SLENDERNESY NET STRESS |DESCRIFTION
No No KGM3 (H/D) {KGICM2) _
CDB-1 M-2 51.58-5185 2071.9 163 382.3 BASALTO ALTERADO
M-5 65 00 - 65.25 2752.2 1.62 1377.3 BASALTO SANO
CDB-2 M-2 42 50-4275 2108.1 1.95 160.1 BASALTO ALTERADO
M-3 47.20 - 47.44 2718.2 199 1057.4 ASALTO SANG
M4 5000 - 50.24 2749.8 1.61 795.0 JASALTO SANC ]
M-6 §7.25- 57 51 2522.7 201 72811,/ |AGLOMERADC TOBACEQ
ATENTAMENTE
NIB
v nan I ) S gt £
YA YT T
I3 v i I AT
b 5 sokupode B
R e
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Appendix 7.11

Result of Laboratory Tests for Concrete Aggregate
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Result of Laboratory Tests for Concrete Aggregates
Concrete aggrigate

Basalt Outcrop

Location G127 C535 |C88 C295 c289 c227

sg abs. |L. A [stability &%)

(e/cm®) (%) (%) [{%) pet class|alkali-silica |alkali-silica
Out crop 256 36| 18.2 64.2 |basalt INOCUOD 00
(o-1)*

* location of O-1 is shown in Dam site reconnaissance map in Appendix as samplhng site OC~1

Gravel and Sand
Fine agrregate

Location |depth ci28 |C131 |C88 C136 Cc142 G123
sg. abs L. A |stabiity clay lumps  {hght particles
(m) la/em®\%)  [(%) (%)  |sieve  [{(%)
CGP-1 0-19 232 39| 203 225 |C 1.7 16
CGP-2 0-3 2.28 53| 21.9 158 |G 0.7 11
CGP-3 0-1.6 2.37 431 20.9 13.0 |C 1.2 22
CGP-4 2.30 6.1 46 1C 04 05
CGP-5 2.33 54| 18.6 75 |C 0.5 00
CGP-6 243 53 8§3|C 086 00
Corse aggregate
Location |depth Ci127 G535 |(C88 G136
5.8 abs. L. A. [stability
(m) |e/cm®N®) (%) 1{%) sieve
CGP-1 0-1.9 226 4.7 142 I
CGP-2 0-3 275 g9 175
CGP-3 0-1.6 177
CGP-4 252 3.1] 150 98 C
CGP-5 2 56 23 45 1C
CGP-6 2 56 25| 148 74 |C
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SIEVE ANALYSIS OF FINE AND
COARSE AGGREGATES
(ASTM C 136-01)

Wg 7_1 1 _2
Y19






ITC A. 2 FEPANE DEPARTAMENTO INGENIERIA CIVIL Y ARQUITECTURA

LABORATORIOS DE CONTROL DE CALIDAD
BEVA SAN SATVADGH SUELOS, CONCRETO, ASFALTO Y MATERIALES

ANALISIS GRANULOMETRICO
ASTM C-136

SOLICITOR : Ing. Rodolfe Alvarado, SWISSBORING
PROYECT: Factibilidad Rio Torola
LOCATED : Parte Baja del Rio Torola
DATE EXPERIMENT . §5-Ene-02
TEC. RESPONSIBLE : Arleth Moran
FILE No: 24-GE,des-san-lig,(CGP),31-1-2,swissboring

0 Inicial {grs)= 2,797.0 Sondeo CGP-1, M-1, profundidad 0.00a 1.90 m.

Malta (mm) Retained Weigth | Retained pc;r::inlly Retained Acumulated” bercznl’nge that happem{ Malta (pul)
9520 12.7 045% 045% 9955% EYZ:3
4,760 hivh] 0.36% 0.82% 99.18% No.4
2380 162 0.58% 139% 98.61% No, 8
1190 654 2.48% 3887 GA.12% No,16

-0.590 291.2 10.41% 14.29% 8b.71% No, 30"
0.297 1,1553 £4130% B55.59% 44.41% No, 50
0.149 8166 \ 29.16% 84.75% 16.26% No, 100
0074 2960 10.58% 0B.33% 4677 " No, 200
Fondo II'iO.& 4.67% 100.00% 0.00%

Sumasg 2,7970 i

#Modulo de Finura = 1.60
- 110%
8 ooy HE
.3 i ¢
v - 70% [
%. AfEh
o 50% [HH
RR o ¥
'E 30% i
g Lane
a 10% - i 7;
10% s
)
2
Abertura de malia (imm) Esc Log

sampling carner out by appicant

INSTITUTO TECNOLOGICO
LEXE}{%& g%‘%ﬁlgg Ing. Joaqui Montenegro
DEPTO. INGENIERIA CIVIL Y ARQUITECTHRA Jefe LaboratoriosXControl de Calldad

ADMON, F EPADE ’ Sucelos, Concrefo, Astalto y Materiales
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LABORATORIOS DE CONTROL DE CALIDAD

ITC A.\? FEPADNE l DEPARTAMENTO INGENIERIA CIVIL Y ARQUITECTURA
RUEVA L

AN SAITVADOR SUELOS, CONCRETO, ASFALTO ¥ MATERTALES

ANALISIS GRANULOMETRICO
ASTM C-136

SOLICITOR : Ing. Rodolfo Alvarado, SWISSBORING
PROYECT : Factibilidad Rio Torola
LOCATED : Parte Baja del Rio Torola -
DATE EXPERIMENT : 18-Ene-02
TEC. RESPONSIBLE : Mauticio Najera
FILE No : 24-GE,des-san-lig,(CGP),31-1-2,swissboring

Peso Inicial {ars)= 2,831.0 Sondeo CGP-2, M-1, profundidad 0.00a 300 m.
Malla (mm) Retained Weigth | Retfained parcially | Retalned Acumulated 'Percerﬂ'age that hnppene! Malla (pul)
9520 9165 3124% 3124% 69.76% 3/8"
4.760 4415 1506% 46.30% B3.70% o4
2.380 3020 10.30% 56.60% 4340% No, B
1.190 2904 9.91% 66.51% 3349% No 16
0.590 296.6 10.12% 76.63% 2337% Na, 30
0.297 3650 12.45% €9.08% 10.92% Mo, 50
0.149 2120 7.23% 96.32% 3.68% No, 100
0074 740 252% 98.84% 116% No, 200
Fonde 340 116% 30000% 0.00%
Sumas 2,9310
Modulo de Finra = 38D
110% - .
§ 90% Hi: - g
(-9 A L] 14 ‘.f'-f,"l':,
g 0% pEtd
4 K ' ot |
!‘ 50% ,,.-f.“.-.
.ﬂ '/1 e b ;;;};;’;:
E 30% (- : G
& yi% Fot
[y 10% o T Py ,:
o L';: RS
-10% - .
©
[~]
=]

Abertura de malla (mm) Esc Log

sampling carrier out by applicant

INSTITUTO TECNOLOGICO
CENTROAMERIC&N&II&[)?Q
LABORAT )
DEPTO. INGENIERIA CIVIL Y ARQUITECTUPA Ing. JOBQHI? Hi :
ADMON. FEPADE Jefe Laboralor.
- - Suelas, Concreto,

7-11-4
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ITC A."FEPHDE DEPARTAMENTO INGENTERTA CIVIL Y ARQUITECTURA

LABORATORIOS DE CONTROL DE CALIDAD

ITEVA EAR SAIVAEDOR SUELOS, CONCRETO, ASFALTO Y MATERIALES
ANALISIS GRANULOMETRICO
ASTM C-136

SOLICITOR : Ing. Rodolfo Alvarado, SWISSBORING
PROYECT : Factibilidad Rio Torola
LOCATED : Parte Baja del Rio Torola
DATE EXPERIMENT : 18-Ene-02
TEC. RESPONSIBLE : Mauricio Najera
FILE No : 24-GE des-san-lig,(CGP),31-1-2,swissboring

Peso Inicial [grs) = 2,827.0 Sondeo CGP-3 M-1, profundidad 0.060a 1.60 m.
Malla (mm) | Retained Weigth | Refained parcially | Retained Acumulated h’crcanfage that huppenﬁ{ Malla (pul
9.520 9175 3136% 31365% 68.65% 3/8"
4.760 6263 2140% 52.74% 47.26% No4
2.380 4511 18.11% 68.16% 3184% No, 8
1190 4640 15.85% 8401% 1599% No,16
0590 3124 1067% 94.68% 532% No, 30
0.297 1136 3.88% 9856% 144% Ne, 50
0.149 26.3 0.50% 55.46% 0.64% No, 100
0.074 83 0.26% 99.74% 0.26% No, 200
Fondo 75 0.26% 100.00% 000%
Sumaz 29270 '
RNodulo de Finura = 175
110% £ v
2 20% ;
g
© 70% [ 4
5 ;
E b
I 50% o
€ 0w HF
B
-10% -
Abertura de malla {mm) Esc Log
sampling carner out by applicant
INSTITUTO TECNOLOGICO
CENTROAMERICANO ITCA
LABORATORIOS
DEPTE. INGENIERIA CIVIL Y ARQUITECTURA ﬁgefgfn? L Mot
ADMON, FEPADE Suelas, Concrett, Asialto y Materisles
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DEPARTAMENTO INGENIERIA CIVIL Y AR?'.IUITECTURA

LABORATORIOS DE CONTROL DE CALIDAD

SUELOS, CONCRETO, ASFALTO Y MATERIALES

e AN ALTSTS CRANULOMETRICe= -
ASTM C-136 ' .
SCLICITOR ; ing. Rodolfo Alvarado, SWISSBORING
PROYECT . Estudio Factibllidad Rio Torola
LOCATED . CGP-4
DATE EXPERIMENT : 16-Ene-03
TEC. RESPONSIBLE : Arleth Moran
FILE No: 15-01-03,torola,swissboring,cop4 3
Peso inicial (grs) = 5,000.0 ,
Malla {mm) Retained Weigth | Retained parcially | Retzined Acwmulated bercen@a.ge that happend  Malle {pul)
76.200 00 0.00% D00% 100.00% 3
63500 15220 30.44% 3044% 6956% 21/2"
£0.80 B150 10.30% AG.TAL £9,26% 2
38.10 2340 4.68% 4542% 54.50% 1172
25.40 3370 6.74% 52.16% 47.84% 1
19.10 2070 b.14% 57.30% 42.70% e
12,70 3640 7.28% 64.58% 3542% 12"
9.52 2120 4,24% 68.82% 3L18% 378"
4,760 4670 9.34% . 7B16% 2184% No.4
_ 2380 362.3 705% 86.21% 14.79% No, 8
1190 1961 302% 80.13% 10.87% No,16
0.590 1410 282% 5195% 8.05% No, 30
0.297 1771 354% 95.49% 4.51% No, 60
0.149 106 | 2.21% 57.70% 2.30% No, 100
0074 57.1 114% OB.B4% 116% No, 200
Fonde B7.5 Li6% 100 00% 0.00%
Sumas 5,0000
. 110% . (-
] %
2  oow: 4
4 4 yAR
- 3 7
) 70% Mt ¥
= 2 -
v s -
& 0%. 1+ ]
p—y 7 1. l_""
£ o [ :
2 L ¢
£ ww i +
[ Fes b
-10% HE
<
(=]
=
Abertura de maila ((mm) Esc Log
sampitng carner out by applicant B
INSTITUTO TECNOLOGICO
CENTROAMERICANO ITCA ;
Ing. Joaguin belgo Montenegro
CTHRA . ;
DMON. FEPADE Suelos, Concretg, Asfalto y Materisles
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[ITCANZ FeraAne

DEPARTAMENTO INGENIERIA CIVIL ¥ ARQUITECTURA
LABORATORIOS DE CONTROL DE CALIDAD
SUELOS, CONCRETO, ASFALTO Y MATERIALES

R — »
ANALISIS GRANULOMETRICO
ASTM C-136
SOLICITOR : Ing. Rodolfo Alvarado, SWISSBORING
PROYECT : Estudio Factibilidad Rio Torola
LOCATED: CGP-5
DATE EXPERIMENT : 18-Ene-03
TEC RESPONSIBLE - Arleth Moran
FILE No . 15-01-03,torola,swissboring,cgp5
Peso Inicial ,(.91"5) = 5,000.0
Malla (mm) Retained Weigth | Retzined parcially | Retoined Acumulsted Percentage that happend  Malla (puli‘
76.20 00 000% 0.00% 100.00% ER
63.50 090 0.00% 0.00% 100.00% 2124y
50.80 10090 20:18% 20.18% 79.82% 2
30,10 8320 16.64% 36.82% 63.18% 114"
2540 6510 13.02% 49.84% B0.16% P
19.10 3270 654% 56.38% 4362% 3
12,70 3170 6.34% &2.72% a7.28% ¢ uxr
8.52 2650 5,30% 68.02% 31.98% va/me
4760 4100 8.20% 76.22% 23.768% . No4
2.380. 2829 5.66% 81.88% 18.12% "No, 8
1100 228.7 457% 86,467 13.56% No,16
0.590 2815 5.63% 52.08% 7.92% . No, 30
0.297 236.2 472% 96.81% 3.19% No, 50
0.149 84.2 168% 98.49% 151% No, 100
0074 276 0.56% 99.04% 0.96% No, 200
Fonde  ~ _479 0.56% 100.00% 0.00% ‘
Sumas 55,0000 E
110% £
g %0% FEF
Q 0% ; 2 J
:; 14
o 50% K 1
- g r: ”
£ o [
g i
- 10% . -E:‘
s ) q . fj :
-10% -
=
&
Abertura de malla {itwm) Esc Log
, R
sampling carrier out by applieant N
INSTITUTO TECNOLOGICO
CEMTROAMERICANO ITCA
LABORATORIOS
DEPTO. INGENIERIA.CIVIL Y ARGUITECTURA Ing. Joaquin
T Suelos, Concrets;

-11-7



SOUDNESS OF AGGREGATES BY USE
OF SODIUM SULFATE OR
MAGNESIUM SULFATE
(ASTM C 88)

7-11-9
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' ITCA.? anﬁ DEPARTAMENTO INGENIERIA CIVIL Y ARQUITECTURA / ‘\ -
T s LABORATORIOS DE CONTROL DE CALIDAD
RECELIN SN 9 e o SUELOS, CONCRETO, ASFALTO Y MATERTALES ,’

ANALISIS GRANULOMETRICO
ASTM C-136

SOLICITOR : Ing. Rodolfo Alvarado, SWISSBORING
PROYECT : Estudio Factibilidad Rio Torola
LOCATED : CGP-5
DATE EXPERIMENT : 16-Ene-03
TEC. RESPONSIBLE *  Arleth Moran :
FILE No : 15-01-03,torola, swissboring, cgpd )

Peso inicial (_grs) = 50000

Malla (rmm} Retained Weigth | Retained parcially | Retained Acumulated L’er-czrrtags that huppem] Malla (puij
76.200 00 0.00% 000% 100.00% E
63500 00 000% | - 000% 10000% 2 1/2%

50.80 165670 3134% 31.34% 6B56% > -
38.10 840 168% 3302% 66.58% 112°
2540 6200 1240% 4542% 5456% 7P
19.10 4870 5.74% B5.16% 44.84% RS
12.70 3710 7.42% 62.68% 3742% PERET
8.52 2070 4.14% 66.72% 33.28% MER
4760 367.0 7.14% 73.86% 26.14% No.4
2.380 2030 5.86% 79.72% 20.28% No, B
190 - 294.4 5.89% 86.61% 14.39% No, 16
0550 245.7 491% %052% 5.48% No, 30
0.297 _ 2661 5.12% 95.64% 436% T No, 50
0149 1265 253% 98.17% 183% - | No, 100
0074 285 097% 99147 0.86% 1 No, 200
Fondo 42.8 0.86% 100.00% 0.00%
Sumas 5,000.0

110%

20%

0% i

e
£l meCR e
F ATy

50%

L
T
LW AN 1)

Porcentaje que pasa

- 30% :
7 |
10% 1:? -
-10% t
Q
(=]

100.0

Abertura de malla (mm) Esc Log

sampling carrier out by applicant

INSTITUTO TECNOLOGICO
CENTROAMERICANO ITCA
LABORATORIOS ;
DEPTO. INGENIERIACIVIL Y ARQUITECTURA| - .
ADMON. FEPADE Jefe Laborz

’

Vibgrto Montenegro
Control de Calidad
Suelos, ConcrefoNAsfalto y Materiales
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LABORATORIOS DE CONTROL DE CALIDAD
BALVYAD O SUELOS, CONCRETO, ASFALTO Y MATERTALES

IT CA“ FEPADE l DEPARTAMENTO INGENIERIA CIVIL Y ARQUITECTURA
__‘_ s .e‘-ﬂ

SANIDAD AGREGADOS PARA CONCRETO
ASTM.C-38

SOLICITOR : Ing. Rodolfo Aivarado, SWISSBORING
PROYECT : Factibiidad Rio Torola
LOCATED : Parte Baje def Rio Torola
DATE EXPERIMENT : 18Ene-02
TEC, RESPONSIBLE : Mauricio Najera
FILE No . 24-GE.des-sen(01),31-1-2,swissboring

Sondeo O-1, MuestraM-1,

Granulometria Preparada Cranulomeina Designada - Analigls Gualitative,
Temiz | Ret-Parcial | Preparado ) § Temiz [Relenidogon - () PERDIDA [ Pesticutes [, Péricidas{. Pariciies”
No M. Criginat | antesensayo.{ Mo onzayado Pordida 1. Funcion M Qriginal | niciales -1 Puwant, § Fracturadas | .
e

1%" 14120 1% | 50512 | 64.23%
1 »
3’4 - m ]
0" B/
" 816"
No4 No &
Totales
i : Lust after five ¢vcles = 842% |

Reactivate used sulfate of sodium

Sample of rock in rough bring for solicitor

Ing. Joaquij Fmberio Montenegro
Jefe Laboratoriys Qenrinol Cafided
Suelos, Coricreto, Asfafto y Materiales

7-11-10
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ITC A.ﬁ FEPADNE DEPARTAMENTO INGENIERIA CIVIL Y ARQUITECTURA

LABORATORIOS DE CONTROL DE CALIDAD

BUENA BAN SALVADON

SUELOS, CONCRETO, ASFALTOY MATERIALES

- . —

SANIDAD AGREGADOS PARA CONCRETO
ASTM C-88

SOLICITOR : Ing. Rodolfo Atvarado, SWISSBORING

PROYECT : Factibilidag Rio Torola
LOCATED : Parte Baja de! Rio Torola

DATE EXPERIMENT ; 18-Ene-02
TEC. RESPONSIBLE : Mauricio Najera

FILE No: 24-GE, des-san-lig,(CGP),31-1-2,swissboring

Sondeo CGP-1  Muestra No M-1, profundidad 0.00a 1.90 m.

lost after five cicles = 22.5%

Observaciones : sampling carrier out by applicant

Reactive used sulfate of sodium

NSTITUTO TECNOLOGICO
!CENTROAMERICANO ITCA

LABORATORIOS
DEPTD. INGENIERIA CIVIL Y ARDUITECTURA
ADMON. FEPADE

ing. Jooguin lertp Montenegro.
Jete Laboratorios Lon'trol Laldad
ouelos bi Loncreto Asralto Y Mareriales

. Granulometria Preparada Granulometria Designada
Tamliz | RetParc(%) { Retenido(gr) § Tamiz Retenido {gr) (%) % perdida
. No M. Original { anfes ensayo No ensayado Perdida fFuncion M Qriginal
4 0.38% 4
. 8 0.58% 3
‘18 2.48% 18
30 10.41% 100.0 a0 72,10 27.00% 2.90%
50 41.230% 100.0 50 73.20 26.80% 1.67%
100 29.16% 160.0 100 70.80 20.20% 8.51%
' 300.0 216.1 -

7-11-11
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ITC A.‘ FEPADE DEPARTAMENTO TNGENTERIA CIVIL Y ARQUITECTURA ﬂ
LABORATORIOS DE CONTROL DE CALIDAD £

RUEVA SAN SATVADOH . SUELOS, CONCRETO, ASFALTO Y MATERTALES

g
s

SANIDAD AGREGADOS PARA CONCRETO
ASTM C-88

SOLICITOR : Ing. Rodolfo Aivarado, SWISSBORING
PROYECT : Factibilidad Rio Torola
LOCATED ;' Parie Baja del Rio Torola
DATE EXPERIMENT : 18-Ene-02

TEC. RESPONSIBLE : Mauricio Najera
FILE No : 24-GE,des-san-lig,(CGP),31-1-2,swissboring

Sondes CGP-2 Muestra Mo M-1 profundidad 0.00a 3.00 m.

Granulometria Preparada Granulometria Designada |
Tamiz Ret-Parc(%) Retenido (gr) Tamiz Retenldo (gr) (%) % perdida
No M. Original antes ensayo No ensayado Perdida Funcion M COrignal
4 15.06% 100.0 4 75.00 25.00% 3.77%.
8 10.30% 100.0 8 78.40 L 21.80% 2.23%
16 £.91% 100.0 16 76.80 23.20% 2.30%
v 10.12% 100.0 30 74.60 25.40% 2.57%
50 12.45% 100.0 50 73.50 26.50% 3.30%
100 7.23% 100.0 100 76.70 23.30% 1.69%
600.0 4550
lost after five cicles = 15.8%

Observaciones: sampling carvier out by applicant
Reactive used sulfate of sodium

1ng. Joaquin Hu
Jete Laboratorfios Kont
Suelos y Concreto Adtalto y Materiales
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ITCA \'ﬁ FEPANE DEPARTAMENTO INGENIERIA CIVIL Y ARQUITECTURA
SR

LABORATORIOS DE CONTROL DE CALIDAD

HUE VA

2 AN SALVADOR SUELOS, CONCRETO, ASFALTO Y MATERIALES

SANIDAD AGREGADOS PARA CONCRETO
ASTM C-88

SOLICITOR : Ing. Rodolfo Alvarado, SWISSBORING
PROYECT : Factibilidad Rio Torola
LOCATED : Parte Baja del Rio Torola

DATE EXPERIMENT : 18-Ene-02
EC. RESPONSIBLE : Mauricio Najera

FILE No : 24-GE,des-san-lig,(CGP),31-1-2,swissboring

Sondeoc CGP-3 Muesira No M-1, profundidad 0.00 a 1.60 m,

Granulometria Preparada Granuiometria Designada
Tamiz Ret-Parc(%) Retenido {gr) | Tamiz Retenide {gr) {%) % perdida
No M. Original antes ensayo No ensayado Perdida uncion M Origing
4 21.40% 100.0 4 85.70 14.30% 3,08%
8 15.41% 100.0 8 83.10 16.90% 2.60%
18 15.85% 100.0 18 79.00 21.00% 3.33%
30 10.67% 100.0 30 71.90 26.10% 2.00%
50 3.88% 100.0 50 74.00 26.00% 1.01%
100 0.80% 100
500.0 3037
lost after five cicles = 13.0%

Observaciones : sampling carrier out by applicant
Reactive used sulfate of sodium

1ng. Joaqui
Jete Labo 2ty’s Cenirol Caiidad
Suelos y Concreto Astalto y Materiales
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DEPARTAMENTO-INGENIERIA CIVIL Y ARQUITECTURA

LABORATORIOS bE CONTROL DE CALIDAD

SUELOS, CONCRETO, ASFALTO Y MATERIALES

~

A1

SANIDAD AGREGADOS PARA CONCRETO

ADMON. FEPADE

Suelos, Concreto, Asfdlio y Mnj‘grides

ASTM C-88
SOLICITOR : ing. Rodolfo Alvarado, SWISSBORING
PROYECT : Estudio Factibilidad Rio Torola
LOCATED: CGP-4
DATE EXPERIMENT . Ene-02
TEC, RESPONSIBLE : Arieth Moran
FILE No: 15-01-03 torola,swissboring,cop4
AGREGADO GRUESO :
Granulomelria Preparada Granulometria Designada L; Analisis Cyalitativo
Tamiz ReF-Porcia]reparado (g Tamiz fetenido (g (%) | PERDIDA [Porficulagparticulad Particulas
No M. Originclontes ensayd No | ensayodo | Perdida hincion M Orlgi]Iniciates| Pulveri. Fracturadas
2% | 304%
2" 10.3%
1wl a7 1,481.0 1% | 12384 | 1638% 0.8% 12 1 1
1" 8.7% 1,018.0 850.3 15.42% 1.0% 24 1 2
374" 5.1% 500.0 /8" 363.4 27.32% 1.4% 33 5 -
U2  { 7.3% 6700 | s516"| 4815 28.13% 2.0% 130 20 -
" 4.2% 2300 | smen 218 332.94% 1.4% 180 - -
No4 | 03% 300.0 No 5 201.8 32.73% 3.1% 560
Total  78.2%  4,297.0 3,362 1
lost after five cicles = 9.8%
Observaciones : sampling carrier out by applicant
Reactive used sulfate of sodium
lost after five cicles (fine + coarse) = 14%
INSTITUTO TECNOLOGI
IC-‘IKIEROAMERICA?\?OOI'ICC,? 9
ORATORIOS Ing. Joaquin H r{Q Montenegro,
DEPTO. INGENIERIA CIVIL Y ARGUSTECTURA J:gf; L;qom ol Calidad
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ITCANgFEPADE

THMUVEVA BHAN SALYADGD

DEPARTAMENTO INGENIERIA CIVIL Y ARQUITECTURA
LABORATORIOS DE CONTROL DE CALIDAD
SUELOS, CONCRETO, ASFALTO Y MATERIALES

=~

SANIDAD AGREGADOS PARA CONCRETO
ASTM C-88

SOLICITOR :
PROYECT :
LOCATED:
DATE EXPERIMENT :

TEC. RESPONSIBLE :

FILE No:

Ing. Rodolfo Alvarado, SWISSBORING
Estudio Factibilidad Rio Torola

CGP4

Ene-03
Arleth Moran

15-01-03 torola, swissboring,cgpd

Granulometria Preparada

Granufometria Designada

Py

Tamz | Ret-Parc(%) | Retenido(gr) | Tamiz | Retenido(gr) (%) % perdida

No M. Original | antes ensayo Mo ensayado Perdida Funcion M Original |
4

g 7.05% 100.0 8 £69.90 20.10% 2.18%

16 3.92% 100.0 16 77.90 22.10% 0.87%

a0 2.82% 100.0 a0 75.80 24.20% 0.68%

50 3.54% 160.0 50 75.10 24.80% 0.88%
100 2.21%

400.0 298.7

lost after five cicles = 4.6%

Observaciones : sampling carrier out by applicant

Reactive used sulfate of sodium

INSTITUTO TECNOLOGICO
CENTROAMERICANO ITCA

LABORATORIOS
DEPTQ. INGENIERIA CIVIL Y ARQUITECTURA

4 ADMON. FEPAD

ing. Joaquin
Jete Laborat,

lost after five cicles (fine + coarse) = 14%

to Montenegro.

cantrotl Lalidad

Suelos y Loncreto Astalto y Materiales
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DEPARTAMENTO INGENIERTA CIVIL Y ARQUITECTURA / \ -
LABORATORIQS DE CONTROL DE CALIDAD ; w
SUELOS, CONCRETO, ASFALTO Y MATERTALES -

SANIDAD AGREGADOS PARA CONCRETO
ASTM C-88

SCOLICITOR : ing. Rodolfo Alvarado, SWISSBORING
PROYECT : Estudio Factibilidad Rio Torola
LOCATED : CGP-5

DATE EXPERIMENT : Ene-03
TEC. RESPONSIBLE : Arleth Moran
FILE No : 15-01-03 torola,swissboring,copd

e
¥

AGREGADO GRUESO -~
nulometria Prepatadea uome signaqga Anansis caanaovo . |
Tamiz |Rel-Parciai|Preparado (gr)], 1amiz |Reterioo (g "—"L"PERUID(%) & |Particuas | Particuiye]- Particuias
No |M. Origingl | antes ensayo No onsayado | Perdida Funcion M Origingd Iniciales { Pulveni.' | Frachadas
2% | 0.0% »
2 20.2% 3,008.0 2878.4 4,24% 0.8% 9 -- -
1% | 16.6% 2,043.0 1%* | 19059 8.71% 1.1% 18 . 1
1* | 130%. | 10160 927.5 8.71% 1.1% 21 2
a4 6.5% 500.0 5/8" 456.8 8.64% 0.6% 26 1 -
12¢ 6.3% 406 0 56"} 3540 12.81% 0.8% 75 -- 4
g £2% 518"
No4 8.2% No5
Total 76.2% 69710 6,523

Perdida despues de cinco ciclos = 4.5%

Observaciones : sampling carrier out by applicant
Reactive used sulfate of sodium

lost after five cicles (coarse + fine) = 12%

INSTITUTO TECN ‘
CENTROAMERICA?J%OEI&?

ORATORIO
DEPTG. INGENIERIA CIVIL Y AR,
L__ADMON. Fepapg ™

s Montenegre.
¢ Control Calidad
>, Asfalto y Materidles

Suelos, Concre

7~11-16
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DEPARTAMENTO INGENIERIA CIVIL ¥ ARQUITECTURA / ;
LABORATORIOS DE CONTROL BE CALIDAD )
SUELOS, CONCRETO, ASFALTO Y MATERIALES

SANIDAD AGREGADOS PARA CONCRETO
ASTM C-88

SOLICITOR : Ing. Rodoffo Alvarado, SWISSBORING
PROYECT : Estudio Factibilidad Rio Torola
LOCATED: CGP-5

DATE EXPERIMENT : Ene-03
TEC. RESPONSIBLE : Arleth Moran
FILE No: 15-01-03,torola,swissboring,cgpS

{

-~

Granulometria Preparada Granulometria Designada : .
Tamlz | RetParc(%) | Retenldo(gr) | Tamiz Retenido (gr) (%) % perdida

No M.Original | antesensayo |  No ensayado Perdida Funcigh M Original
4 . 8.20% 300.0 4 204.40 T 31.67% 2.61%

8 5.66% 100.0 8 73.90 26.10% 1.48%

18 4.57% 7 100.0 18 76.10 23.80% 1.00%

30 5.63% 100.0 a0 75.60 24.40% 1.37%

50 4.72% 100.0 50 79.30 20.70% 0.8%

100 1.68%

7000 509.3 '

lost after five cicles= 7.5%

Observaciones : sampling carrier out by applicant
Reactive used sulfate of sodium

lost after five cicles (coarse + fine) = 12%

msrrru
rto Montenegro.
Y
‘ ADMON. F éﬂg!grsmu Te Labo n1rol Laidad

ios y Loncreto Astalto y Materiales
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-DEPARTAMENTO INGENIERTA CIVIL Y ARQUITECTURA / o
LABORATORIOS DE CONTROL DE CALIDAD
SUELOS, CONCRETO, ASFALTO Y MATERTALES ’;

SANIDAD AGREGADOS PARA CONCRETO
ASTM C-88

“

SOLICITOR : Ing. Rodalfo Alvarade, SWISSBORING
PROYECT : Estudio Factibilidad Rio Torola
- LOCATED : CGP-6
DATE EXPERIMENT : Ene0o
TEC. RESPONSIBLE :* Arleth Moran
FILE No: 15-01-03,torola,swissboring,cgp4

AGREGADO GRUESO
randlonmetia Pre a ranulgmetnia Designa Ahalisis Cuamaivo |
" Tamiz ﬁet—Fardalqﬁreparado (@] Tamz [Retemdo (g7  (%). | FERDIDA [Partouas| Particute] Fariculas |
No | M. Original|-antes ansayo} No ensayado | Perdida Funcion M Origin; iniciales | Pulveri. ] Fractuadas
2% | 0.0% :
2" | 3% ‘ , ;
Lt | 17% 1%
1° 124% | 1,008.0 7734 23.27% 2.8% 21 2 -
4" | 8.7% 5000 | &8 | 3780 | 24.40% 2.4% .29 4
0 | 7.4% 6700 [516"| . 4729 | 20.42% 2.2% 102 7
a8 4.1%- sMg"
Ned | 7.1% No§ '
Total 73.9% 2.178.0 ' 1.62¢

Perdida despues de cinco ciclogs = 7.4%

_Observaciones : sampling carrier out. by applicant
Reactive used sulfate of sodium

lost after five cicles (fine + coarse) = 16%

INSTITUTO TE
CENTROAMF® gxggoﬁ.ﬁo

LABO
DEPTDAHGENIEMUE&:!}U{TEBTURA Ing. Joaquin to Morg;;egdro.
N. FEPADE . Jefe Labo Captrol o )
. Suelos, Conereto) Asfalto y Materidles
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HTCARZ zznena! [ o : , =/ \%__
oty DIPARTAMENTO INGENTERIA CIVIL Y ARQUITECTURA =

& ‘*’A% sl | LABCRATORIOS DE CONTROL DE CALTDAD ;g-’ bl

RT o tau tactvavaod ] SUELOS, CONCRETO, ASFALTO Y MATERTALES -

SANIDAD AGREGADOS PARA CONCRETO

ASTM C-88

Ohservaciones :

jost after five cicles (fine + coarse) = 16%

SOLICITOR  Ing Rodolfc Alvarado, SWISEBORING
PROYECT . Estudio Factibilidad Rio Torola
LCCATED : CGP-£
DATE EXPERIMENT  £ne-03
TEC RESPONSIBLE  Adeth Moran
FILE No 15-01-03,torola,swissboring,cgp4
Granulemetna Preparada Granulometna Designada
Tamiz Ret-Parc(%) | Retenido (gr) | Tamiz Retenido (gr) {%) % perdida
Mo M Ongmnal | antes ensayo No ensavado Perdida Funcion M Original
4 7 14% 300.0 4 197.40 34.20% 2.44%
8 5 88 1000 2 66 20 32.10% 1649
16 5 89% 1000 16 78.30 21.70% 1.28%
20 4 201% 100.0 28 7710 22.20% 1 13%
50 5.12% 100.G 50 7100 28.00% 1.48%
100 253%
700.0 450.7

lost after five cicles= 8.3%

sampling carrier out by applicant
Reactive used sulfate of sodium

R

T

oot ‘.}:-u..a-; ]l(-‘:\
}%—.

T Montenegro.
nwol Lafigad

Suelos v Loncreto AStalto y Materiales
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