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WINTHOM FACTOR OF SAFETY BY EACH DISTARCE
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Fig. 5-8-5 A Result of Tailing Dam Stability Analysis (4)
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Table 5-4-1 Hydrologic Measurement of Surfaqe'W_a"cer.(New El Cbco) :

“Section of

Veloéit&

Fiow Rate:

Daily Flow

 Site |Season| Date |
' - 0 Flow (m?) | (m/see) | (m¥/sec) {m®/day) |
_ Dry 15, Mar: | 0.4012 0.0120.] 0.481x 1072 £15. 8
No.1 [ Rainy | 26, Jul. 0. 1575 C0.3040 | 4.788x107%| 4,136.6
Rainy 6, Aug. | . 1.6660 0.5980 | 0.963 86.077. 8
Dry 15, Mar, 1. 1338 0 0. _ 0
No.2 | Rainy | 26, Jul. [*° 1.2950 0,0639°1 8.278x1072 | 7,152.1
Rainy 7, Aug. 2. 0888 0015871 0. 3313 . 28,624. 3
. Dry 15, Mar. | . 0.522% g Lo 0
No.$ |[Rainy | 27,Jul. i ~ 1.0183 0.0823 1 8.382x107%| 17,241.8
Rainy 8, Aug. 4.5850° - 0.1769 | 0.81i - 70,076. 8
: Dry | 15, Mar. | . .0 0 1.0 S0
No.4 | Rainy..| 26, Jul. 0.0232 0.0706 1 0.164x1072 141. 1
Rainy 6, Aug. 0. 0144 0:1537 | 0.175%x107°° 151. 0
Dry 15, Mar. | O R 0 B 0
Ne.5 | Rainy 26, Jul. 0.0351 | ~0.0650 | 0.228x1072 197.0
Rainy | ° 6, Aug. 0.0083 0.083%| 0.088x10°2 59. 4
- T Rainy | 2% Jul. 0.0570 0 0 ' 0
. Rainy | - T, Aug. 0.0570 -0 0 0
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Table 5-4-4 Micro Fiow Measurement Data (New El Coco B-1) (1) :

Flow

Depth Tine Impellor Yelocity"
(n) (se¢) - | Count | Direction | (cm/seéc)
- 6.98 60 0.4 Up<flew | = 0.40

7. 98 60 0.{ Up-Tlow 0.40
8. 98 60 0. Up-flow 0.40
9.98 60 0| Up-flow 0. 40
10. 938 60 0] Up-flow 0. 40
i1.98 60 0| Up-flow 0.40
112..98 60 0] Up-fiow 0. 40
13,98 60 0 Up-flow 0. 40
14. 98 60 T Up-flow 1:22
15. 98 60 6| Up-flaw | 1.11
16.98 60 7| Up-flow. 1.22
17.98 60 4| Up-flow .87
18. 98 80 6 p-flow 1.11
19. 98 60 31 Up-flow 0.75
~20.98 60 0.} Up-flow 0.40
21.98%: 60 2 Up-flow = 0.63
22,98 80 0| Up-flow 0.40 |
'23.98 | 60 .41 Up-flow 0. 87
24. 98 60 10 | Up-flow 1.58
25. 98 60 5 Up-flow 0. 99
26, 98 G0 -2 " Up-flow. 0.63
27. 98 : B0 | Up-flow 0.51
28. 48 60 0| Up-flow 0. 40
29. 98 60 i Up-fiow 0.51°
30.08 B0 ] Up-flow 0.40
31.98 60 0| Up-flow |~ 0.40
32.98 60" - 0] Up-flow 0.40
33.93 60 0 Up-flow | 8. 40
34. 98 60 0] :Up-fiow - 0. 40
35. 98 60 0 Up-flow 0.490
36. 98 60 =D Up-flow 0. 40
37. 98 60 0 Up-flow: G. 4§
38. 98 60 0] Up-flow §.48
39. 98 60 ‘N1 Up-flow- 0.40
40.98 60 0 Up-£flaow. 0. 40
41.98. 60 0 Up-flow 0.40
42.98 60 1 { Up-flow . 0.51
43. 98 60 0 Up-flow 0.40
44, 98 60 ‘01 Up-flow 0.40
45: 98 B0 0 Up-flow 0.40 -
46, 98 60° 0 Up-flow 0.40
47. 98 61 0 .40

Up-flow

DATE 26 JUL 1991
TIHE. 03:43:43 PN
HOLE No, =B-1
WATER LEVEL=5.98n

.DEPTH=50n



~ Table 5-4-4 Micro Flow Measurement Data (New El Coco B-1) (2)

Depih Time Impeilor Flow - Velocity
{m) - {sec) _Count I Direction |:{em/sec)
6.90° 60 6| Up-flow 0.40
7.90 60 0 Up-flow - 0.40
8.40 60 0 | Up-flow 0.40
9.90 60 0 Ip-flow - 0. 40
16..90° 60 -9 Up-flow 0.40
11.90 60 10 Up-flow 1. 58
12.80 80 1 Up-flow - 0.51
.13. 80 60 i4 | -Up-flow 2.05
14.90 60 20 Up=Tlow 2.18
15.90 60 22 | Up-flow 3.00
16. 90 60 21 Up-flow .88
17. 80 60.1: 21 Up-flow 2.88
18.490 60 . 22 | Up~-flow 3.00
19.90. 60 14 | Up~flow 2.05
“20..90 60 i0 lUp-flow i.58
21.90 60 0 Up-flow 0.40
22.90 50 -0 Up-flow 0.40
23. 90 60 12| Up=-flow 1.82
24,90 60 12 Up~flow 1.82
25. 90 80 10| Up-flow 1,58
26. 90 60 7.1 Up-flow 1.22
27. 80 60 6 Up-flow 1.11
~28. 80 60 4 | Up-flow 0.87
29. 80 50 2 Up-flow 0.53
30. 90 60 2 Up-flow 0.53
. 31.90 60 0| Up-Tlow 0.40
32.90 1] ‘0] ‘Up-flow ~0.40
33.90 50 0| Up~flow 0.40
:34. %0 60 0 Up-flow 0.40
- 35,80 60 0 | ‘Up-flow 6. 40
36..90 1B 9 Up-flow 0.40.
37. 90 .60 0| Up-flow 0. 40
38,90 | 60 . 0 | -Up-flow 0.40
39.90 60" ] Up=flow .0, 40
40, 90 60 6 | Up-flow 1.11
41.90 60 6 | Up-flow 1.11
42.90 60 0 |. Up=flow 0.40
43.90 60: b Hp=flow 0.99
44.90 60 0] Up-flow 0.40
45.90 60 0 | ‘Up=flow 0.40
46. 90 60 1 fp-flow 0.51
417. 90 60 0 Up-flow 0.490
48.90 60 0 Up-flow 0,40

DATE 06 AUG 1991
TIME 10:20:43 AM
HOLE No.=B-t
WATER LEVEL=5.90m

" DEPTH=50m



Table 5-4-4 Micro Flow Measurement Data (New El Coco B-1) (3;

Depth Tine impellor Flow Yelociiy
{m) (sec) Count Direction | (em/sec)
.85 60 0 Up~flow 0,40
7.85 50 0 Ip-flow 0.40
§.85 60 9 Up~flow 0.40
‘9. 85 60 0 Up~flow 0.40
10.85 60 i Up-flow 0.51
i1.85 60 0 Up~flow H.40
12. 8% 60 ] Up-flow 0. 40
13.85 60 0 Up-flow 0.40
14. 85 60 N 0 Ip~flow 0.40
15. 85 60 0 Up-flow 0.40
16.85 §9 0 Up-flow 0.40
17.85 60 0 lip-flow 0.40
18. 85 60 0 Up-flow 0. 40
- 19.8% 60 0 Up-flow 0. 490
20.85 60 0 Up-flow 0,40
21. 85 60 9 Up-flow 0.40
22.85% 60 0 Up~flow 0.40
| 38.85 50 0| Up-flow 0. 40
24. 85 50 0 Up-flow 0. 40
25.8% §0 0 Up-flow 0.40
26.85 §0 ] Up-flow 0. 40
27.85% 60 8 Up-flow 0.40
28.85 60 0 Up-flow 0.40
29. 85 60 0 Up-flow 0.490
30.85 60 0 Up-fiow 0. 490
31.85 60 0 Up=flow §. 40
32.85 60 0 Up-flow 0,40
33.85 50 0 Up-~flow g, 40
34.85 60 0 Up-flow 0.40
35.85% 50 0 Up-flow 6.40
36. 85 60 0 Up-flow 0,40
37.85 69 ] Up-fiow 0.40
38.85 §0 0t Up-fiow 0.40
39.85 50 0 Gp-flow 0. 40
40.8% 50 2 Up-flow G6.63
41,85 1 1 Up-flow 1.22
42.85% §0 2 Up~flow 0.63
48.85 60 4 Up-flow 06.81
44,85 60 0 Up-flow 0.40
45.85 60 0 Up-flow 0. 49
46.85 60 0 Up-flow 0.490
47.85% 60 0 Up-flow 0. 46

DATE 20 AUG 1991
TIME 03:07:38 PM
HOLE No. =B-1
WATER LEVEL=5.85m
DEPTIi=50m



Table 5-4~4 Miero Flow Measurement Data (New El Coco B-2) (1)

Depth Time Impeltor Flow Velocity
{n) (sec) Count Direction | {en/sec)
| 0.00 120 6| Up-flow 0.75
1. 00 120 0 Up-flow 0,40
2. 00 120 Q Up~flow B, 40
4.00 120 0 Up-flow 8. 40
6. 00 120 0 Jp-flow 0.40
§.00 120 0 Up-flow 0. 49
10. 00 120 0 Up~flow 0. 40
12.00 120 0 Up-flow 0.40
14,00 120 0 Up-flow 0. 40
16.00 i20 0 Up-flow 0. 40
18.00 i20 0 Up-flow 0.490
20.00 120 0 Up-flow 0.40
22.00 120 0 Up-flow 0.40
24.00 120 ] Up~flow 0. 490
26.00 120 0 Up~flow 0.40
28.00 120 0 Up-flow 0. 40
30.00 120 0 Up-flow 0. 40
32.00 120 0 Up~flow 0.40
34.00 120 D Up-flow 0. 40
36.00 120 0 ip-flow 0.40
37.00 120 0 Up-flow 0.40
38.00 120 0 Up-flow 0. 40
39.00 120 ] Up-flow 6. 40
40.00 120 1] Up-flow 0. 40
41.00 120 69 Up-flow 4.48
42. 00 120 0 Up-flow 0. 40
43.00 120 68 Up-flow 4.42
44. 00 120 72 Ip-flow i.686
45. 00 120 69 Up-flow 4. 48
468. 00 120 12 Up-flow 4.66
417.00 120 1 Up-flow 0. 45
48. 690 120 11 Up-flow 1.05
49.00 120 76 Up-flow - 4.89
50. 090 120 61 Up-fliow 4. 00
51.00 1240 10 Up-fiow 4.54
52.00 120 0 Up-Tlow 0.40
53.00 120 0 Up-flow 0.40
54.00 120 0 Up-flow 0. 40
55. 00 120 0 Up-flow 0. 40
n6.00 120 ] Up-flow 0.69
57.00 120 1 Up-fiow 0.45%5
58. 00 120 2 Up-flow 0.51
59.00 120 0 Up-flow 0. 490

DETA 25 JUL 1891
TIME 11:59:57 AM
HOLE No.=B-2
WATER LEVEL=0,00m
DEPTH=105m



Table 5-4-4 Micro Flow Measurement Data (New El Coco B-2) (2)

Depth Time lmpellor Flow: Velocity
(n) (sec) Count - | Direction | {em/sec)
g.00 60 0 Up-flow 0. 40
2.00 50 0 Up-flow 0.40
4. 00 60 0 Up-flow 0.40
6.00 60 0 Up-flow . 0.40
§.00 60 0 Up-flow 8. 490
10. 00 60 0 Up-flow 0.40
12. 60 50 { Up~flow 0.40
14.00 60 0 Up-flow | 0. 40
16.00 60 0 Up-flow - 0.490
18. 090 60 0 Up-flow- §. 40
20.00 60 ] Up-flow .40
22.00 60 0 Up-flow 0.40
24. 00 60 0 Up-flow 0.490
26.00 60 0 Up-floy 0.40
28.00 60 0 Up-flow 0.490
30.00 60 i Up-Tiow g.51
32.00 60 0 Up-flow. 0. 40
34. 00 60 0 Up-flow 0.40
36.00 60 0 Up-flow 0. 40
37.00 60 0 Up-flow 0.40
34.00 60 0 Jp-flow 0.40
39.00 §0 0 Up-flow 0.40
40.00 60 0 Up-flow 0. 49
41.00 60 35 Up~-flow 4,54
47.090 60 34 Up-flow 4.42
43. 00 60 0 Up-flow 0.40
44.00 50 317 Lp-flow 4. 71
45. 00 60 0 Up-fiow 0. 40
46. 00 60 38 Up-flow 4.88
47.00 60 1 Up~flow .51
48. 00 60 0 Up-fliow 0.49
49. 040 60 0 Un~flow f. 40
50.00 60 ] Up-flow 0.40
51.00 60 38 Up-flow 4.89
52.00 60 38 Up~-flow 41.89
93.00 60 36 Up-flow 4.66
54. 090 60 31 Up-{flow 4. 717
55.00 60 F 32 Ip-flow 4.18
56.00 60 39 Up-flow .01
57.00 60 38 Up-flow 4.30
58.00 §0 34 Up-flow 4.42
54,00 3y 0 Up-flow | 0. 40

DATE 05 AUG 1991
TIME 09:54:40 AM
HOLE No.=B-2
¥ATER LEVEL=0.00m
DEPTH=10G5m



Table 5-4-4 Micro Flow Measurement Data (New El Coco B-2) (3)

Depth Time Impellor Flow Veloeity
(m) (see) = | Count. | Direction | (em/sec)
0..00 60 - 0 Up~flow - 0. 40
2.00 80 21 Up-flow §.51
4.00 60 0 Up-flow 0. 490

~ B, 00 60 G 1 Up-flow 0.40
. 8.00. .60 0 1. Up=flow . | 0. 40
10. 00 60 0 Tp-fiow . 0. 40
t2.00 60 0 Jp-Tlow 0.40
14.00 60 0 Up-flow 0.40
i6. 09 60 ~ 0| ‘Up-flow S 0. 40
1§8. 00 69 0 | Up=-flow. - 0. 40
20.:00 60 S0 | Up-flow 0. 40
22.00 60 0 Up-flow 0. 40
24.00 60 0 Up-flow 0,40
26.00 60 0 Up-flow _ 0,40
' 28.00 60 0 Up~-flow 0.40
30.00 60 0| Up=~flow . 0,40
32.00 &0 9 Up-fiow: . 0. 40
34.00 60 0 | Up-fiow~ 0.40
36.00 60 N ip-flow 0.40
37.00 60 01 Up-flow 0.40
38. 00 - 60 0 Up-flow 0. 40
38.00 50 0 { Up~flow 0.40
40.00 - B0 0] Up-flow . 0. 40
41. 00 60 35 Up~flow 4.54
42.00 60 32 Up-flow. 4.18
43.00 60 0 . Up-flow | 0.40
44.00 - 890 .0 Up=flow - 0.40
45.00 60 0 | Up-flow 0.40
46.00 (60 45| Up-fiow 5.12
47.00 50 0 Yp-flow 0. 40
48.00 60 44| Up-flow 5.60
49.00 60 45| Up-flow 5.12
50.00 60 38| Up-flow | 5.01
51.00 60 35 | ‘Up=flow- 4. 54
52.00° 60 37 | ‘Up-flow: . 401
53.00 60 35 | Up-flow * 4. 54
54.00 | 60 0| Up-flow 0.490
55. 00 60 0 | Up-flow 0,40
56.00 |- 6 - 1 Up-flow . . 0.51
57.00. 50 0 Up~flow. 9. 40
58.00 60 0 | Up~-flow 0.40-
59.00 60 01 Up-flow 0.40

DATE 07 AUG 1991
TIME 10:02:28 AM

- HOLE No. =B-2

WATER LEVEL=0.00n
DEPTH=105m



Table 5-4-4 Micro Flow Measurement Data (New El Coco B~2) (4)

Depth Time fmpellor Flow Velocity
(m) (sec) Count Direction | {em/sec)
0.00 60 0 Up-flow 0.410
2.00 60 0 Up-flow 0. 40
4.00 60 0 Up-flow 0. 490
6.00 &0 1 Up-~flow 0. 51
.00 § 60 0 Up-flow 0.40
©10.00 60 0 Up-flow 0, 40
12.00 60 0 Up-flow 0. 40
14. 00 60 0 Up~flow " 6.40
i6. 00 60 0 Up~flow" 0.490
18.00 50 0 Up=~flow 0. 49
20.00 50 0 Up-flow 0.4¢
22.00 60 0 Up-flow 06.40
24,00 60 0 Up-flow 0. 490
26. 00 60 0 Up-{low 0.4¢
28.00 60 ] Up-ilow .40
306.00 60 0 Up-flow 0. 40
32.00 60 0 Up~-flow f.40
34. 00 60 [ Up-flow 0.40
36.00 60 0 Up-flow 0.40
38.00 60 4] Up-flow 0.40
40. 00 60 1 Up-flow 0.561
41.00 60 51 Up-flow 6.43
i2.900 60 59 Up-flow 7.38
43.00 60 46 Hp-flow 5. 84
44.00 60 54 Up-flow 6.179
45. 00 60 0 Up-flow ° 0.40
46. 00 §0 46 Up-flow 5, 84
47.00 60 0 Up-flow 0.40
48.00 60 45 Up-flow 5.72
49.00 60 63 Up-flow 7.85
50.00 50 42 Up-flow 5. 31
51.090 60 51 Up-flow 7.14
52.00 60 80 Up-flow ~7.50
5%.00 §0 43 | Up-flow 5.48
54.00 60 31 Up—-flow 4. 11
55.00 50 ] ip-flow 1.486
56.00 60 i1 Up-flow 5.25
57.00 60 1 Up-flow 1.22
58.00 60 42 Up-flow 5.31
59.00 60 40 p-Tlow 5.13

DATE 20 AUG 1991
TIME 09:35:07 AM
HOLE No,=B-2
WATER LEVEL=0.00m
DEPTH=105m



Table 5-4-4 Miero Flow Measurement Data (New El Coco B-3)

Depth Time Impellor Flow Velocity
(n) (sec): Count Direction | {em/sec)
7.81 120 0 Up~flioyw 0.40
8.31 120 ] Up-flow 0.40
| 9.381 120 0 Up-flow 0.40
10,37 120 0 Up-flow 0.40
11,37 120 0 Up-flow 0. 40
12,37 120 i) Up-flow 0. 40
i3, 31 120 0 Up-flow 0.40
14, 37 120 0 Up-flow D.490
15,37 120 0 Up-fiow 0,40
16,317 120 0 Up-flow 0. 40
Depth Tinmer Impellor Flow Yelocity
{(n) {sec) Count Direction | (em/sec)
.88 60 0 Up-flow 0.490
§.86 60 0 Up-flow 0.40
7.86 60 0 Up-flow 0.40

8. 86 60 0.1 Up-flow 0. 40

9. 86 60 ] Up-flow 0.40
10.86 60 0 Up-flow g. 40
11.86 60 i) Up-flow 0.40
12. 86 60 ] Up-flow 0. 40
13.86 60 ] Up-flow 0.40
id. 86 60 ] Up~flow 0.40
i5.88 60 0 Up~-flow 0.40
16. 86 60 ] Up-flow 0.40
Depth Time Impellor Flow Velocity
(m) {sec) Count Direction | {em/see)
5.00 60 0 Up-flow 0.40
6.00 60 4 Up-flow 0.87
7.00 60 4 Up-flow 0.87
8.09 60 0 p-flow 0.40
§.00 60 (] Up-fiow 0. 40

- 10.060 60 1 Up-flow 0.51
11. 00 60 0 Up-flow 0.40
12. 00 60 0 Up-flow 0,40
13.00 60 0 Up-flow 0,40
14.00 60 0 Up-flow 0.40
15. 00 60 0 Up-flow 0.40
16.060 60 0 Up-flow 0.40
17.00 60 1 Up-flow 0.51

DATE 25 JUL 91
TIME 04:35:49 PM
HOLE No. =3

WATER LEVEL=6.37m
DEPTH=20m

DATE 06 AUG 1981
TIME 04:35:44 PM
HOLE No.=B-3
WATER LEVEL=4, 86m
DEPTH=20m

DATE 20 AUG 1993
TIME 12:32:12 PM
HOLE No. =B-3
HATER LEVEL=5.00m
DEPTH=20n



Table 5-4~4 Micro IFlow Measurement Data (New El Coco B-4)

Depth Time Impellor Flow Velocity
)] (sec) Count Direction | {cm/sec)
11,74 60 0 Up~flow 0. 40
12. 74 50 1 Up-flow 8. 51
13. 74 59 0 Up-flow 0.40
14,74 60 0 ip-flow 0.490
i5. 74 60 2 Up-flow 0.463
16,74 80 0 Up~fliow 0.40
17. 14 69 2 Up~-flow 0.63
18. 14 60 0 Up-flow 0. 40
19. 74 60 0 Up-flow 0.40
| 20.74 60 1 Up-fiow g4.51
21. 74 60 0} Up-fiow 0.40
22.74 60 ] Up-flow 0.40
23.74 60 0 Up-flow 0.40
24. 74 60 ] Up-fiow 0. 440
25. 74 60 0 Up-flow 0,40
26. 74 60 0 Up-flow 0.40
27.174 60 0 Up-flow 0.40
28. 74 60 0 Up-flow 0. 40
Depth Time Impellor Flow Velocity
{m) {sec) Count Direciion { {em/sec)

12.19 60 0 Up-flow 0.40 |
13.19 60 2 Up-flow 0.63
14.19 60 0 Up-flow G.40
15.19 G0 ] Up-flow 0.40
16.19 60 0 Up-flow 0.49
17.19 60 § 0 Up~flow 0. 49
18.18 0 0 Gp-flow 0.40
19.1% 60 0 Up-flow 0. 40
20.1% 60 0 Up-flow 0.40
21.1% 60 0 Up-flow 0. 40
22.19 60 ] Up-flow G.40
23.19 50 0 Up-flow 0.490
24.1% 50 0 Up-flow 0.490
25.19 1 80 0 | Up-flow 0. 40
26.19 50 0 Up-flow 0.40
27.19 60 0 Up-flow 0.40
28.19 60 0 Up-flow 0,40
Depth Time Impellor Flow Velocity
(m) {sec) Count Direction | {em/sec)
12.22 60 0 Up-flow 0.40
13.22 69 0 Up-flow 0.40
14,22 60 6 Up-flow 1.11
15.22 60 1 Up-flow 0.51

16. 22 60 0| Up-flow 0.40 |
17.22 60 21 | Up-flow ~2.88
18.22 60 20 Up-flow 2.76
19.22 60 31 Up-flow £.086
20.22 60 23 Up-flow 3.12
21.22 60 0 Up-fleow | 0.40
22.22 60 0 Up-fliow 0. 40
23.22 60 0 Up-flow 0.40
24,22 60 0 i Up-flow 0. 40
25.22 60 0 Up~flow 0,40
26.22 60 0 Up-flow 0.49¢
217.232 60 ] Up-flow 0.40
28.22 60 0 Up-flow 0.40
29.22 50 0 Up~flow 0,40

DATE 24 JUL 1991
TIME 02:06:56 PH
IIOLE No.=B-4

WATER LEVEL=10.74m
DEPTH=30m

DATE 05 AUG 1991
TIME 11:45:32 AM
HOLE No.=B-4

WATER LEVEL=11.19m
DEPTH=30m

DATE 19 AUG 1991
TIME 10:58:42 AM
KOLE No.=B-4

WATER LEVEL=11.22Zm
DEPTH=30m



Table 5-4-4 Micro Flow Measurement Data (New El Coco B-5)

Depth Time Impellor Flow Velocity
{m) {sec) Count Direction | (em/sec)
5.3%5 60 0 Up-flow 0. 40
6.35 60 1 Up-flow 0.51 |
1.35 60 2 Up-flow 0,63
§.35 60 7 Up-flow 1.22
9,35 60 6 Up-flox 1.11
10. 35 60 6 Up-flow i.11
11. 35 60 3 Up-flow 0.175
12. 35 60 g Up~-flow 0. 40
13. 35 §0 3 Up-flow 0,75
14. 35 50 4 Gp-flow 0.87
15. 35 60 0 Up-flow 0. 40
Depth Time Impelior Flow Velocity
(m) (sec) Count Direction | (cm/sec)
5.51 60 0 Up-flow 0.40
6.57 60 1 Up-flow 0.51
7.51 50 6 Up-flow 1.11
8.517 60 4 Up-flow 0,87
9.57 60 4 Up-flow 0.81
10.57 60 0 Up-flow 0.40
11,587 60 0 Jp-flow g.4¢0
12. 81 60 0 Up-flow 0,490
Depth Time Impellor Flow Velocity
{m) {sec) Count Direction | (em/sec)
5.51 60 0 Up-flow 0. 40
6.517 60 0 Up-flow 0. 40
7.51 690 0 Up-flow 0. 40
§.57 60 0 Up-flow 0. 40
9.51 §0 0 Up-flow 0. 40
B 10.57 60 0 Up-flow 0.40
11.57 60 0 Up-flow 0.40
12.517 60 0 Up—flow 0. 40
13.51 60 0 Up-flow 0.49
Depth Time Impellor Flow Velocity
{m) {sec) Count Direction | (em/seec)
5.63 60 0 Up-flow (.40
6.63 60 0 Up-flow 0.40
1.63 60 1 lp-flow 0.51
8.63 60 1 Up-flow 0.51
B 9.63 60 0 Up-flow 0. 40
10,63 60 0 Up-flow 0.4¢
11,63 60 0 Up-flow 0.40
12,63 60 0 Up-flow 0.40
13.68 60 0 Up-flow 0.49

DATE 24 JUL 1991
TIME 12:09:09 PM
HOLE No.=B-5
WATER LEVEL=4,35m
DEPTH=14.30m

DATE 30 JUL 19901
TIME 11:06:35 AM
HOLE No.=B-%
FATER LEVEL=4.57m
DEPTH=14. 50n

DATE 05 AUG 1991
TIME 03:09:46 PM
HOLE No.=B-5
WATER LEVEL=4_57m
DEPTH=14. 30m

DATE 19 AUG 1991
TIME 00:20:33 PM
HOLE No.=B-3
WATER LEVEL=4.83mn
DEPTH=14. 50n



Table 5-4-4 Micro Flow Measurement Data (New El Coco B-6)

Depth Time fmpellor Flow Velocity
(m) (sec) Count Direction | {cm/sec)
6.50 - 60 0 Up-flow 0. 40 DATE 25 JUL 1991
| 7.00 60 0 Up-flow 0.40 TIME 09:48:55 AM
T.50 1] ] Up-flow 0.40 HOLE No.=B-6
5.00 80 0 Up-flow 0.40 | WATER LEVEL=6.00m
8.50 60 ] Up-flow 0.40 DEPTH=10m
_9.00 60 0 Up-flow 0,40
§.50 60 0 Up-flow 0. 40
Depth Tine Impelior Flow Yelocity DATE 06 AUG 1991
(m) {(see) Count Direction ! {cm/sec) TIME 02:35:31 PM
7.36 60 0 Up-flow 0. 40 HOLE No.=B-6
B.36 60 0 Up-flow 0.40 WATER LEVEL=6, 36m
9.35 60 0 Up-flow 0.40 DEPTH=10m
Depth Time Impellor Fiow Yelocity DATE 19 AUG 1991
{m) {sce) Count Direction | {em/sec) TIME 02:11:19 PM
7.40 60 0 Up-flow 0.490 HOLE No.=B-6
§.40 60 8 Up-flow 0.75 WATER LEVEL=6.40m
9.40 . 60 2 Up~flow 0.63 DEPTH=10nm
Table 5-4-4 Micro Flow Measurement Data (New El Coco B-T7)
Depth Time lmpellor Flow Yelocity
(m) (sec) Count Direction { {cm/sec)
7.74 60 - D Up~flow 0.40 DATE 25 JUL 1991
8.24 60 0 Up~flow 0. 49 TIME 10:26:13 AM
§.74 60 0 Up~flow 0.40 HOLE No. =B-17
9.24 60 8 Ip-flow 0.40 WATER LEVEL=17. 24nm
9.74. 60 0 Up-flow 0.40 DEPTH=14m
10.24 60 0 Up-fiow 0.40
10. 74 60 0 Up-flow 0.40
11,24 60 0 Up-flow 0.40
Depth Time Impellor Flow Velocity DATE 06 AUG 1991
(m) (sec) Count Direction | (cm/sec) TIME 02:55:59 PH
8.22 60 0 Up-flow 0. 40 HOLE ¥No.=B-7°
9.22 50 0 Up-flow 0.490 WATER LEVEL=T7.22m
10,22 60 0 Up~Tlow 0.40 DEPTH=14m
11.22 80 0 Up-flow 0.40
Depth Tine impellor Flow Velocity
(m) (sec) Count Direcijon | (em/sec) . DATE 19 AUG 1991
3.25% 114 0 Up~fiow 0.40 TIME 02:39:44 PM
9.25 60 0 Up-fiow 0.40 HOLE No.=B-1
10.25 60 0 Up-flow 0. 40 WATER LEVEL=7. 25m
11.25 60 0 Up-flow 0.40 | DEPTH=14nm




Table 5-4~4 Micro Flow Measurement Data {New El Coco B-8)

Depth Time Impellor Flow Velocity
{m) {sec) Count Direction | (em/sec)
N 7.00 60 0| Up-flow 0,40
8. 00 60 0| Up-fiow 0. 40
8. 00 . 60 3| Up-flow 0.75
10. 00 60 2| Up-flow 0.63
11.00 50 51 Up-flow 0. 99 |
12. 00 60 7| Up-flow 1.22
13. 00 60 4| Up-fliow 0.87
Depth Tine Impellor Flow Velocity
{(m) ({gec) Count Direction | (cm/sec)
7.017 §0 0 Up-flow 0. 40
g.07 60 0| Up-flow .40
9.07 60 ] Up-flow 0.40
10.07 60 0 Up-flow 0.40
11.07 60 0| Up-flow 0.40 |
12.07 60 0| Up-flow 0.40
13.07 60 0 | Up-flow 0.40
Depth Time Inpellor Flow Yelocity
(m) (sec) Count Direction | {(cm/sec)
7.12 60 0} Up-flow 0.4
8.12 60 01 Up-flow 0.4
8.12 60 01 Up-flow 0.4
10.12 60 0| Up-flow 0.4
11.12 60 0 | Up-flow 0.4
12.12 80 0| Up-flow 0.4
13.12. 60 0 | Up-flow 0.4

DATE 24 JUL 1991
TIKE 11:27:01 AX
HOLE No. =B-8
WATER LEVEL=6. 00a
DEPTH=14. 5a

DATE 05 AUG §1
TIKE 01:06:48 P¥
HOLE No, =B-8
¥YATER LEVEL=6.07n
DEPTH=14. 5n

DATE 19 AUG 19901
TIME 11:51:39 PN
HOLE ¥No. =B-8
YATER LEVEL=6. I12n
DEPTH=14. 3m



Table 5-4-4 Micro Flow Measurément Data {New El‘.Coco B-9)

Flow °

Depth Time Inpellor - | Yelocity
(m) . | {sec) .Caunt © | Direction | {cn/sec) |-
" 6.05 COog0 | 0 . 0| Up=flow | .- 0.40:
7.05 60 0! Up-flow 8.40
§. 05 60 0| Up-flow 0: 49
9.05 60 01 Up-flow | 0.40
10,05 60 0| Up-flow 0. 40
11.05. - 60 0| Up=flow 0. 40
12. 05 60 0| Up-flow 0. 40.
13.905 60 . 0] Up-flow 0. 49
14. 05 60 0| Up-flow 040
Depth . Time Impellor Flow.  {VYelocity
(n) . | (sec) ‘“Count | Direction { (cn/sec)
5.57 60y 0 | Up-flow D4
657 60 ‘D] Up-flow 0,4
7..57 60 0 Up-flow |- = 0.4
8.57 60 0| Up<flow b . 0.4
9,57 60 2 | Up-flow. . 0.4
10. 57 60 ] Up-flow 0.4
11. 57 60 0 Up-flow 0.4
12.57 60 0 | “Up-flow 0.4
13.57: 60 1 Up-flow . 0.4
Depth - Time Impellor | ‘Flow .. Yelocity
(m) | (séc) .| Count. |[Direction | (cm/sec)
8.70F - 60 01 Up-flow [~ 0.40 ]
9.70 60 0| Up-flo¥w .. -0.40 1
10.70 80 0| Up-flow 0.40 1
11.70 60 0 | Up-flow 0. 40
12. 70 60 0| Up-flow 0. 40
1310 60 0 | Up-flow 0. 40

DATE 05 AUG. 1991,

TIME 03:51:23: PN

HOLE No. =B=9
YATER LEVEL=5.05n

. DEPTH=20. 20n

DATE 06 ‘AUG 1991

TINE 03:26:57 PK

"HOLE No.=B'9

FATER LEVEL-=4.57n

DEPTH=20. 20n

DATE 19 AUG 1991
TINE 03:16:52 P
HOLE No. =B-9 |
WATER LEVEL=7.70n

DEPTH=20n



Table 5-4-4 Miero Flow Measurement Data (New El Coco B-10)

Pepth Time Impellor Flow Velocity
(m) {sec) Count Direction | {em/soc)
3.25 69 0 Ip~flow 0,40
9.25% 60 0 Up~flow 0.40
Depth Tine Impellor Flow Velocity
(m) (sec) Count Direction | {(cu/sec)
8.25% 60 0 Up-flow 0.40
9.25% 69 0 Yp~flow 0. 40
10.25 60 0 Up-fliow 0. 49
Depth Time Impellor Flow Velocity
(m) {sec) Count Direction | {em/sec)
7.80 69 0 Up-flow 0.40
B. 30 60 0 Up-flow 0.40
8. 80 §0 0 Up-flow 0.40
9.30 60 0 Up~-flow 0.40 |
9. 80 60 il Up-flow 0.40
10. 30 60 ] Up-flow 0.40
10. 80 60 0 Up-flow 0.4%
11. 30 60 0| Up-flow g.40
11. 80 60 0 Up-flow 0. 40
12. 30 60 ] Up-flow 0. 40
12. 80 50 0 Up—-flow 0. 40
13. 30 60 i Up-flow 0.40

Table 5~4-4 Miero Flow Measurement Data (New El Coco B-13)

Depth Time Impellor Flow Yelocity
{m) (sec) Count Direction | {em/sec)
3.88 50 0 Up-flow 0.40

4. 86 640 0 Up-flow 8. 40
5.88 50 0 Up-flow 0.40

6. 86 60 ] ip~fiow G.40
7.86 60 0 Up-flow 0. 40

DATE 05 AUG $1
TIME 04:26:37 PM
ROLE No.=B-10
WATER LEVEL=7.25m
DEPTH=15m

DATE 06 AUG 91
TIME 03:12:02 PM
HOLE No.=B-10
WATER LEVEL=T, 25m
DEPTH=15m

DATE 21 AUG 1991
TIME 09:27:09 AM
HOLE No.=B-10
WATER LEVEL=17.30m
DEPTH=15m

DATE 19 AUG 1991
TIME 03:50:38 PK
HOLE No.=B-13
YATER LEVEL=2.86m
DEPTH=1C0m



Table 5-4-5 Characteristic of Aquifer (New El Coco)

Site | Season | Date Elevation | Thiclmess | Flow Rate | Flow in Bore | Width of [ Total Flow
() of Auifer| (e3/sec) {Hole(n3/day) | Aquifer | {x*/day)
T AT R 0, 0054 116.6 | 233,280
26, Jul. to 5a . 0042 90. 7 181,440 |
Rainy | G Aug. 192 0. 0074 159, 319, 680
20, Aug. 0. 0669 149, 248, 080
Dry 25, Apr. 200 - 0. 0069 238.5 - 476, 930
26, Jul. to 8a 0.0070 2419 100 483, 840
B1 | Rainy [~ 6Awg”| 0 0,011 387. 1 794, 140
20. Avg, 0. 0040 138.2 [ 216,480
Dry 25, Apr. 210 0.0074 3516 703, 300
26, Jul. to o 0.0074 351. 6 703, 300
Rainy , AUg. 221 0.0192 - 912.4 1,824,770
20, Aug. 0. 0041. 194. 8 389, 660
Bry | 25.4pr. 114l 1o 4] T 0. 0007 125.7 G0a__ | 225, 280
Dry 25, Apr. 0. 0310 2, 544.5 4,071, 170
25, Jul. 165 0. 0210 1,723.7 2, 157, B8
Rainy 9, Aug. to 19 0.02%5 2,421.4 80= 3,874, 18D
B-2 7, Aug, 184 0. 0248 2,019.2 3, 230, 670
20, Aug, . 0. 0478 3,931 6 6, 290, 610
Dry 25, Apr. 0. 0063 108.9 217, 730
- 25, Jul. 218 0. 0040 69.1 138, 240
Rainy 5, Aug. to in 0. 0040 69, 1 100m - 138,240
7, Aug. 220 0. 6040 69.1 138, 240
70, Aug.. 0. 0044 76.0 152, 060
B-3 { Rainy 20, Aug, | 201 to 202 s 0. 087 376, 250m 187, 920
Bry 25, Apr. 296 0. 0040 69,1
B4 24, Jul. o m g, 0047 81.2 3 B
Rainy 5, Aug. 240 0. 040 B9. 1
19, Aug. 0. 0264 456. 2
Pry 25, Apr. 0. 8091 235.9 471, 740
o e, R
. . Jul. 3 3 ] , 9
BS Ry e hg 22‘; ba o004 103.7 207, 350
18, Aug. 0. 0043 111.5 222, 810
B-6 ] Rainy 19, Aug. ] 244 to 246 i} . D063 59,6 - -
B-8 | Rainy 24, Jul. | 239 to 244 SR 0. BO81 175.0 - —

“Table 5-4-6 Chemical Analysis of Groundwater (New El Coco)

Cu Pb

In

fe

Cd

Total Or

As

Cr8*

site | Season| Date |y | (opm) | (ops) | (ppa) oow) | (oon) | oem) | Gopm) | Gopmd | PM
C-Bl Dry 15, Mar, | 0.03 0,13 .16 30 n.d. 0. 007 0.25 | n.d nd |71.60
B Rainy 26, Jul. n.d | 0.020] 0.1 1.5 n. d. 0, 001 0.14 | n.d nd [7.61
c-B2 Dry 15, Mar. | 0.061 0. 91 0. 044 1.9 0. 00y n.d. nd | nd nd |[8.87
Rainy 26, Jul. 1 0.603 ] 0.020] 0.12 1.3 0. d. 0.006 0.001 nd. n.d. |8.48
33 Dry 16, Har. | 0.03 nd | 0.85 3.8 n. d. 0.003 10.015 n.d. nd |87
Hainy 2. 0ul. | D.D38] 5.3 0. 22 12 0. 002 0.036 [0.018 0. d. ad |7.26
Dry i5, Mar. | 0.02 0.011] 0.04 9.3 nd. 0.008 |0.024 n. d. nd |7.45
C-B4 Rainy 27, dul. | 0.0111 0.042 0.06 8.0 n.d. 0.020 | 0.010 n.d. nd [7.40
Rainy 1%, Aug. | 0.009] 6.037] 0.11 0.93 n. d. . 005 | 0.032 n. d. nd |7.38
Dry 15, Mar. | 0.03 0. 05 0. 075 22 0. 083 006 | 6. 045 n.d, nd |8 64
G-B5 Rainy 27, Jul. | 0.014}{ 0.12 0. 044 6.3 n. 4. L0081 0.0530 nd. nd [7.60
Rainy 19, Aug, 10 0.033F 014 0. 58 B, §005 0.006 10.014 n, 4. nd. ['7.77
C-BB Rainy 27, Jul, 093 61 0. 085 20 0. {008 0,037 | 0,041 n, 4. nd. [7.53
Rainy 19, 4ug. | 0,022 | 0.045] 0.043 1.7 n.d 0.012 | 0,031 1, d. n.d. 763
Dry 15, Mar, | 0.03 0.1 0.06 5.2 0. 062 nd [0.12 n. d. nd. 12,94
G-B7 Rainy 20, Jul, | 0048 B.15 020 30 0. 0004 0.0458 [0.10 n, 4. nd J7.45
Rainy 22, Aug. | 0.008|. 0.001] 0.069 2.0 0, 0ot 0,017 0,875 o, 4, nd §6.71
C-B8 Rainy 27,Jul. ] 0.022] 0.20 0,10 15 0,003 0.G29 10.026 n, d. n. d |7.41
Rainy 19,Aug. | 0,010} 0.001 ] 0.055% 1.7 n. d 024 10,019 |0.004 nd {771
C-Bg Rainy 19,Aug. | B.007 0.059{ 0.080 1.9 n. d. , 03 0,011 |0.001 nd |78

G-B10 | Rainy %, 8p. | 0.015] 0.032] 0.25 0.77 n.d. L, 003 | 0,019 n. d. nd | -

C-B11 [ Rainy 9, 8ep, { 0,033 0.003[ 0.17 2.2 0. 001 0.010 [0.011 [0.001 nd [7.95
C-B1Z | Rainy | 9.Sep. | 0.045] 0.12 | 0.5 | 2.4 | 0,600 | 0.006 [0.005 | nd | md |71
€-Bi3 | Rainy 19, Aug, | 0.0117 0.026] 0.001 1.8 n. d. A, 045 |6.005 n. d. nd | 755

Eleetefe Conduetividy {prafen) i3;
C-BL{Pry) +50, C-Bl{Ralny)=£8. C-B2{Dey}=53, C-BT(Rakny}=50,
C-B3(Bry)=e7, C-BMRalry)=63. C-BU{Dry)}=45%. C-Bi{Ralnph=il, (i,
C-BS(ry)~48. C-BS{Iulny) =44, 4, C-BE(Ralny)=dd, 47, C-BH{Drri=df.
C-B{Rainy}=d?, &5 C-BA(Ralny)=45,43. C-Bi(Baiary)=i%, €-B1l{Rainy}edl,
C-BLI{Rainy}edd, C-813{Ratnp) =%




Table 5-4~7 Permeability Coefficient Data

{New E! Coco)

2. 18E-07

Sample Number CR~-1 CR-2 CR-3 CR-4 CR-5 CR-6
D 10 (mm) 0.0005 | 0.0020 | 0.0004 | 0.0008| 0.0023| 0.0060
B 60 (an) 0.5000 | 0.2800 | 0.0200 | 0.2300 9.3#00 0.3800
Uniformity Coeffclent] 1000.0 140. 0 50. 0 287.5 160. 9 63.3
K (cn/sec) by
Hazen's Formula 3. 34E-07 | 5. 34E-06 8. 54E-07 | 7.06E-06 | 4. 80E-05

K:Permeability Coefficient(em/sec)
D10 {mm)}:Particle-size{mnm) on 10% Cumulative Curve =

Effecitve Size(de)




Table 5-4-8

Perneability and Poresity Hodel

Matrix Fracture Fracture Matrix Fracture
~ Legend Permeabilly | Permeability| Zone ¥idth Porosity Porosity
No. pkm(cm/sec) | pkf(em/sec) hef(m) pora(%) porf(%)
1 Ax 10~ 10-3 0 15 30
(Aquicinde)
2 10-° 10-8 20 10 3
(Aquifer)
3 1074 1073 0 20 30
(Aquitard)
4 10°7 1p-3 0 5 36
(Aquifuge)

Model’ s Block Permeability(X) = (hef/Ax) Xpkft{l-hef/Ax) X pkm
Ax = block width(m)




Table 5-5-1 Chemical Analysis of Soil

{New E1 Coco) {ppm)
No. Cu - Pb. | Zn | Pelwt¥)| Cd _§b Cr As He
CS-1. | 34 140 85 £.9 3.5 81 25 20 | 0.06 |
.C8-2 21t A4S 94 2.7 1.8 48 33 53 0.14
£S-3 | 30| 58] 180 . 2.5 2.4 50 -2 59| 0.28
CS-Al 5. 221 11 0.8 1.1 18 | 6 410,10
CS-A2 7 s8] 81! 1% 1.9 23 10 31 0.16
CS-A3 16| 50 45 5.4 4,9 39 29 110 | 0.20°
CS-A4 9 31 69 2.8 3.1 41 10 31 0.21

(Background in Soil) . C L ' (ppm)

Elemnts | Cu Pb 7n’ | Fe(wt¥) Cd | Sb S Cr As He

Background | 15 11 36 2.1 | 0.5 2 - 43 7.5 | 0.056 |

by Rose, A.T. st al.(1979):6eochemistry in Mineral Exploration, Academic Press, 657P.




Table 5-6-1 Soll Test Quantity

Dry ‘Season Rainy ~Scason
No. Depth(m) | No. Depth{m)
D-1 0.5- 0,1 B-11 2.0--2.6%
D~2 0.5~ 0.7 . 4.0- 4.6
L 1.2-. 1.4 |-B-12 2.0- 2.6
D-3 005 00T 4.0- 4.6

1.2~ 1.4 5.0~ 6.6
D-4 0.5- 8.7
1.2- 1.4
D-5 0.5- 0.7
1.2- 1.4
D-6 1.0~ 1.2
D-1 0.5- 0.1
D-8 0.5- 0.1
D-19 0.8 0.7
D10 0.5=°0.1
Total 14 samples | Total 5 samples




Table 5-6-2 -Soil Test Data

“{dry season)

Sample No. b-1 LR p-3 . b4 D-§ -6
0.5~ |05~ |[L2~ |08~ |12~ |65~ J12~ |04~ [12~ | L~
Pepth (o) SRR RN A YR
Water Content (%) 1.5 (146 | &9 |ise [16.0 |:80 | 5 | 135 | 87 | &5
Specific Gravity a3 270 | 288 | 267 | o263 | %8 | 261 | 2.4 | 2.82 [ 257
Wet Density (g/cm?) | 1.858| 1.604| 1:593| L.609) 1.553| 1.281| 1.280| 1.170| 1.426| 1.370
Liquid:Limit (%) 4.z |72.2 632 (640 [s32 |[263 [27.3 |32.0- |26.2 {229
Plastic Limit (%) 20.7 - [20.0 {205 {220 jeL6 8.0 [180 [19.0 |[20.2 [188
1 ol
Agle Eamt' Tl fas es0 |22 [250- %05 |ms |ans sz a5 |sno
Cotesion (tf/m?) 7.2 |60 |45 |50 | 53 [ 35 {38 |45 |55 | 40
Cogfflcignilz 2{ Lot | rae s | 18 [ 289 [ 27 | 305 ] 29 | 420 | 165
e ®10°8 | %1075 | 51078 | x10°5 | %1074 | x10-+ | %10-4 | x10°5 | x10-4 | x10-4
{dvy sedson)
Saupie No. p-7 | D8 | D-9 | D-10
S~ 0.5~ |0 g~ |06~
Pepth (x) 085 187 |87 |8
Water Content (%) 1535 | 2.4 | 81 |103
Specific Gravity 261 | 259 | 2.56 | 2.55
Het Density {g/cw®) | 1.409| 1,180 1.474| 1.485
Liquid Limit (9 |44.0 |247 [20.0° 130.5
Plastic Limit (%) 220 199 [2L0. {223
> —
(Aot - lass [ans {ano |s20
Cohesion (££/8%) 5.5 |50 | 53| 48
Cneffu:mnt of 2.83 | 150 | 2.15.| 538
Pemeabl ty - :
(cm/ seci X104 ] x10°4 | X4 | X184
{rainy season)
Sample Ko. B-11 : B-12
Depth 2.0~ 1 4.0~ | 2.0~ {40~ [6.0~
epth () 26126 %25 |45 | 56
Rater Content (x) 16.4° {25.3 . [10.2 | 83 '|18.5
Specific Gravity . 2.59 | 2563 | 2.65 | 2.66 2.58
Wet Density {g/ce®) | 1.78 | 195 .0 1.8l | 181 | 2.01
Liquid Linit (%) 32.4 |42.5 (192 2.5 |25.0
Plastic Lisit (%) 211|224 | NP | KP|140
FlEtloan T lags |sas a2 |53 {301
Cohesion (tf/w?) * 5.0 | 6.3 5.8 | 40 3.8
_ Cosfﬁclent of 559 | 2715 | 738 | 215 | 120
ermeability . :
cn/sec x10-2'| %1072 | x10-% | X103 | x10-3




“Table 5-6-3 Natural Moisture Content and Wet Density

Site Natural Vater ' ‘ief Dénsity .

Content (%) o (p)
B-11 ':[20.9 | 1. 87

B-12 12,7 (%) f-- 1.88

Average 16,8 (%) 1 1,875




Table 5-8-1 A Resdlt of Tailing Dam Stability Analysis

"Element Ordinary Condition | Earthquake Condition
(Kh=0.00) (Kh=0.15)
Center of | X(m)| - 95.00 135.00
Circular -
Arc Y(m) 282. 00 305. 143
Radius R(m) 33.048 52. 00
‘Resisting Moment 721.033 18076. 207
- BRCLE - m)
Sliding Moment 404.303 15039. 391
UD(tf - m)
Safety Factor 1. 7834 1;2015
~ Fs=HR/KD |

‘Table 5-8-2 Day Probability Precipitation

 0rder Date Precipitation | 2i-1 x100
i (ow) 2N
1 1986.9 101. 2 10.0
B 1985. 9 96. 2 30. 0
3 1989.9 | 79.6 50. 0
4 1987. 9 7. 6 70. 0
5 | 1988.8 73.6 90. 0




6. Summary









6. SUMMARY
This survey works were composed of the following three steps as described In

the Indication made in Dec., 19%0.

First Step : Collection and review of all existing data and Information
related to the Survey

Second Step : Field reconnaissance and measurement to obtain necessary
data in the dry an_d féiny seasons

Third .Step : Design of counterplans for appropriate environmental

protection measures

As the first step; existing data on topography, geology, mining,
metallurgy and tailing dam were collected at the headquarters of CFM as well as
the mine offices in each survey area. Furthermore, meteorological data were
obtained at a local staticn of each area.

Field reconnaissance and measurement were carried out in the three
designated areas, El Bote, Parral, and New El1 Coco, on geology, hydrology, soil
property, dust concentration etc.;in and around the tailing dams or its
proposed site (New El Coco).

The collected data and the survey results were collectively analysed in
Japan for understanding the present environmental situation at the mining sites
" and making any counterpians against the pollution problems.'

Thfo_ughout the survey peribd, technology traﬁsfer was made to the Mexican
Counterparts on the key elements of environmental study, measurement method,
apparatus and others,

The results obtained in each area are summarized as below.

E! Bote Area In this area, first of all, a part of the dam embankment has
already collapsed by landslide and any counterplan Is urgently required on
entire embankment. Study from the soll property tests also led to a conclusion
that the dam was in a dangerous condition. As a counterplan "Counter Weight
Fill Work" method was proposed in Sec.3-9. |

Dust problem brough_t by the wind from the dam is another serious problem.

It is concluded at present that dust particles never reach the urban area,
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however, they should have a great Influence on living conditions at and around
the mine site Against this problem "Soil Covering" and Planting on the dam
éurface are recommended, _

Copper and other heavy metal lons were detected in the samples of surface
and groﬁ'nd water as well as solls In this area. All possible sources of these

metals are listed below,

(1 Effluent from CFM E1 Bote plant and tailing dam
(2) Effiuent from other mines than CFM

(3) Natural phenomena derived from local mineralization

E,nvironmcntal pollutlon in this area is possibly related to all three sources
above mentioned. It is so difficult or practically impossible to know how much
effect were brought by each pollution source. However,it can be concluded
that CFM mihing operation Is not the only one source because a highly
contaminated point (B-R2) is found at upper stream from CFM'plant and tailing
dam. This point is always short of water flow, almost stagnant during the dry
season. This suggeéts that metals were dissolved and concentrated thegre from
natural mineralization zone in the area. '

. The samples taken directly from the El Bote flotatlon plant tailing (B~ Wl) and
tailing dam (B-D1) contain less ruetal ions than those of Parral operation ‘No
cyanide was detected In either sample. Consequently, it is not absolutely -
necéssary to install water treatment facility. The following measures are

recommended tentatively.

(1) To reuse as much waste-wafer as possible by recycling to the mineral -
processing plant _ _

(2) To install a drainage system inside the dam to prevent rain water from
contacting with the dam deposits

(3) to widen the waste water evaporation area by flaftening the de_pbsitlon plane

Details of the drainage system was described in Sec: 3-9.
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Parral Area The stablllty of thé talling dam is a serious problem as In El
Bot’e.' In case of the Parral dam "Earth Removal Work" method, which reduces
overload of soll mass, is recommended together with "Counter Weight i1l Work"
proposed In El Bote.

On'the'dust 'préblem the "Soil covering” and Planting are reco_mmended as in
the EL Bote dan.
~ On the water contamination, it is obvious that the effluents from the Parral
plant and dam have an influence on the nearby rivers because high levels of
metals are detected In these effluents. Especially, detection of cyanide ions in
the river water Is 'noticeab‘l'e and any countermeasures are required. As one
example "Alkall-Chlorine Method" is described in the Sec. 4-9.

- The drainage system in_Side the tailing dam is also recommended as in the El
Bote dam. |

It 1s suglgested to make a deposition pond between the tailing dam and Parral
river and connect it to the dralnages from the dam to expand the evaporating
area in'the d'ry se'a.so.n. and to p_revaiiling the discharge of tallings with an
unexpected big storm fainfall in the rainy season. |

Groundwater from the tunnel of the Parral mine indicates strongly acid. This
water is no adequate to drink. 1t is thought that this groundwater is
deep-seated origin.

.The' Parr'al_'riirer' runs in the upside of this area. It is considered that there
exists no deep polluted groundwater In the shallow aquifer, because the
unconfined groundwater conslsts by water that originate in rainwater, from the
view points of topography and river morpholo'gy

To 1mprove this water quahty new shallow aquifer along the Parral river

should be utllized by boring work, because more clean groundwater can be got.

New-El Coco Area © Contamination by heavy metals is also detected in the near

by Water system and-soil'of this area. However, concentration levels are not as
high as those of other survey areas, El Bote and Parral. Since there exists no
.mining activity at present, these contamination should have been derived from
natural and local minerallzation. It is recommended that another investigations
‘shall be performed to compare .the' environmental situation after some mining

‘activities get started.
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As the results of soil property tests, the ground foundation of the
proposed dam site was found suitable for construction. Based on these results
a model talling dam of pollution-free was designed technleally and economically
for final recommendation. _ |

The tailing dam construction guide line of Japan is referred to deslgn this
new El Coco tailing dam in section 5-8-1 and 5-8-2, in which a en‘gineerl.ng method
for drainage system is described to prevent talling-rainwater contamination and '
waste water infiltration. On the other hand, a hydraulic method, described in .
sectlion 5-4-3 in which groundwater flow systems are simulated, Is recommended as
a counterplan to reduce construction cost. The hydraulic method IS the second
countermeasure to prevent groundwater pollution. This method utilizes flow
system between waste water and groundwater, in which system waste water
infiltrates underground and mixed with groundwater. The groundwater is pumped
up from the bore hole near the new tailing dam to use for slime transport. This
waste water recycle system is adequate to prevent groundwater pollutio.n and to

use groundwater efficiently below the planned new tailing dam.

Since the above-mentioned countermeasufes aga'ins.t the regiénal
pollution are all practicable without difficulty, it is desirable to realize them
urgently. Furthermore, this type of investigation shall be continued in a long
term plan for recognition and protection of envirénment. Pollution problem is
often Involved In mining activities. Conseguently, eXpenditure for preventing
pollution should have been included originally in initial development‘costs.
However, in case when some countermeasures are to be planned after the mine
started, it Is inevitable to finance and budget the neceésary funds apart from
the dally operation costs urgently.

Global attention and concern have been focussed increasingly on pollution
of 1life-environment. Mining activities are Indispensable to the growth of
modern 1life, however, they sometlme_s bring serious envlronmental_contamination
on the surrounding area, Therefore, special attention should be_ pald' to the
protection against the pollution and destruction of the nature, which may be
accompanied with miﬁe_ :devel_opment. |

Japan International Cooperation Ager.l'cy (JICA) hereby proposes to ‘enact

official Guidelines that ensure the compatlibility of mine development and the
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environmeht throughout the United Mexican States. If any laws or regulations
are already existing, they should be observed strictly.

The principal concerns are as follows.

Alr po'llution by dust

Water pollution by mlne effluent

Soil contamination by waste materials, dust and mine effluent
Regulation on construction of talling dam

Subsidence of mining site

Noise and vibration

Destruction of forests

For reference the principal Guidelines established in Japan are listed

below.

The Basic Law on Countermeasures against Pollution

(Kogai-Kihon-Ho), Aug., 1967
The Act for Prevention of Alr Contamination

(Taiki-Osen-Boshi-Ho), Jun., 1968
The Act for Prevention of Water Contamination

(Suishitsu-0daku- Boshi-Ho), Dec., 1968
The Construction Standard of Rubble/Siime Deposition Mound and
its Explanation

(Suteishi-Kosai-Taiseki] o-K_ensetsu—Kijun-Oyobl—Kaisetsu) .

~ Nov., 1954 by the Ministry of International Trade and Industry

OECF Environmental Guidelines, Oct., 1989 by The Overseas Economic
Cooperati.on Fund
Envirdnmental Controi Regulation in Japan July, 1990, Industrial

Pollution Control Association of Japan , Tckyo, Japan
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