Figure S1. The image shows the contact between the different geological materials and tailings.
The discontinuous arrow indicates the direction of the runoff.
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Figure S2. Factors of safety for the 13 boundary conditions analyzed, (a) in static conditions and (b)

in pseudo-static conditions.
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Table S1. Local magnitude (Richter scale) of the seismic events during 1967 over 500 km
ratio from El Descargador tailings dam, source Spanish National Geographic Institute
(IGN).
Event Date Depth Km Magnitud Latitude Longitude Do Km
e

1 25/01/67 5 3.2 38.0983 -1.1167 58
2 25/01/67 5 3.2 38.3567 -1.0617 84
3 30/01/67 5 29 35.2883 -3.5250 352
4 07/02/67 20 - 36.2450 -0.2783 161
5 04/03/67 - 2.8 41.9000 2.8400 572
6 05/03/67 - 3.2 37.7500 -1.0000 19
7 09/03/67 - - 41.9500 2.6333 567
8 17/03/67 5 4.1 34.9367 -5.4317 507
9 27/03/67 - - 38.3500 -0.5000 87
10 07/04/67 - 29 38.3667 -0.8000 83
11 10/04/67 - 3.0 37.0500 -1.5000 85
12 23/04/67 5 4.8 36.2567 2.3983 327
13 27/04/67 - 4.7 35.7000 -0.2000 221
14 27/04/67 - - 34.5000 -6.0000 578
15 05/05/67 - - 40.8167 0.5167 375
16 12/05/67 5 2.6 39.9700 -3.9183 280
17 14/05/67 5 3.0 36.8533 -1.7633 117
18 17/05/67 5 29 36.3033 -3.1367 250
19 17/05/67 19 4.1 37.7933 -4.3100 305
20 27/05/67 5 4.7 35.8583 -0.1933 204
21 27/05/67 - 3.1 37.5500 -4.0000 277
22 30/05/67 - 27 36.2500 -4.2000 334
23 06/06/67 - 3.5 40.4000 4.1800 535
24 18/06/67 - 3.1 36.8250 -3.5533 254
25 01/07/67 5 3.2 36.3817 -3.4883 271
26 02/07/67 5 3.4 36.7283 -3.6556 267
27 11/07/67 - 3.1 38.2000 -0.6000 69
28 13/07/67 5 5.0 35.5300 -0.1267 241
29 21/07/67 5 3.6 36.7283 -3.4450 250
30 23/07/67 - 3.0 36.0000 -3.6500 272
31 24/07/67 5 3.2 35.6350 -0.2883 226
32 25/07/67 5 4.5 37.4583 -3.5583 239
33 26/07/67 5 2.5 37.1917 -3.3717 226
34 27/07/67 5 3.3 36.6333 -5.4967 426
35 29/07/67 5 4.2 38.3567 -1.3833 94
36 30/07/67 5 24 10.8217 -1.2350 357
37 01/08/67 - 29 38.3000 -1.3500 87
38 03/08/67 5 3.9 38.3567 -1.2883 90
39 03/08/67 5 3.5 38.3567 -1.2833 90
40 03/08/67 - - 38.3567 -1.2833 90
41 15/08/67 5 2.8 37.3917 -2.4483 143
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Table S2. Particle size distribution (PSD) of the tailings samples collected in the trial pit (P1-P9) and the sand dykes (W1-W13). D10, D30, D50,
D60, D90 are the particle size at the 10, 30, 50, 60, 90 % point of the cumulative undersize PSD in microns, Cu is the coefficient of uniformity,

Ccis the coefficient of curvature, Sr is degree of saturation, e is void ratio, w is gravimetric water content, n is porosity, C is cohesion and ¢ is

friction angle .

No. Do Dw Dw  Dw Do G G Gs S e w n (MPaC) (08 Dry ‘(ige/rlinl?; Gradation
Pl 1130 11701 21151 26438 54729 2340 458 301 100 090 030 047 0 27 1756 sM
P2 117 372 974 1606 7768 1373 074 291 100 102 035 050 0 28 1423 na.
P3 704 6804 11487 13890 25753 1973 473 293 100 098 033 049 0 29 159 M
P4 317 2886 7948 10772 26274 3398 244 294 100 096 033 0.49 0 28 18.1 sM
P5 1515 13756 21632 25843 469.19 17.06 483 296 100 088 030 047 0 27 14.23 M
P6 232 1570 6631 10445 37260 4502 1.02 292 100 1.05 036 051 0 28 159 sM
% 1281 14244 25219 31239 64169 2439 507 296 1.00 097 033 049 0 2 18.9 sM
P8 156 526 1605 2851 14701 1828 062 286 100 120 042 055 0 27 17.69 na.
P9 091 243 463 636 2034 699 102 285 100 116 041 0.54 0 28 15.26 na.
W1 4564 16767 27337 33602 68891 736 183 306 032 096 010 049 0 29 183 SW-SM
W2 2747 15539 24586 20237 51453 1064 301 3.04 030 102 010 050 0 30 182 sM
W3 2710 17924 31012 38196 74685 14.09 3.10 297 040 105 0.14 051 0 31 19.7 M
W4 2912 19090 32402 39682 75639 1363 315 3.09 050 108 017 052 0 37 19.1 M
W5 1779 15499 30517 37853 73795 2128 357 314 020 109 007 052 0 2 184 sM
W6 5361 33933 56855 689.89 125798 1287 311 291 039 095 013 049 0 27 165 na.
W7 16722 29150 39525 45445 75550 272 112 3.01 010 094 003 048 0 29 194 na.
Ws 1852 13025 257.96 32772 67380 1770 280 312 011 106 0.04 051 0 30 1856 sM
W9 2498 16408 28420 35499 79584 1421 304 314 008 107 003 052 0 29 193 M
WI0 11646 27176 37007 42339 67633 364 150 3.01 0.8 094 006 048 0 30 1658 na.
WI1 408 2503 7506 13161 62084 3226 117 303 029 101 010 050 0 29 187 sM
W12 439 3081 11174 190.02 60493 4328 114 303 012 102 0.04 050 0 29 194 M



Table S3. Safety factors for different calculation hypotheses. Fs is phreatic surface, BS is
Bishop simplify Method, MP is Morgenstem-Price Methods, ]S is Janbu simplify
Method, JC is Janbu simplify Method. Sp is that the height of the water table is at the
surface of the dam and Md is at the middle and D means that the dam of tailings dam
is dry. *In scenario 13, the lagoons are considered full of water.

Hypothesis  Sandy  Silty  Dam  FS BS MP ]S JC BS MP ]S JC
(m) (m  (m)

Static Pseudo-static
(PGA=0.18)
1 2 1 1 Sp 0.85 0.88 0.77 0.82 077 0.75 0.65 0.69
2 2 1 1 Md 1.69 1.69 1.52 1.63 140 14 1.24 1.33
3 1 2 1 Sp 076 0.86 0.68 072 065 0.67 0.58 0.61
4 1 2 1 Md 1.71 170 1.53 1.65 142 143 127 1.36
5 2 1 2 Sp 087 090 0.77 083 074 0.76 0.66 0.70
6 1 2 2 D 0.80 0.82 0.70 075 068 0.64 060 0.63
7 2 1 1 D 096 099 0.87 093 082 084 073 0.78
8 1 2 1 D 090 092 0.79 084 077 0.78 0.67 0.71
9 2 1 2 D 1.09 1.12 0.96 1.03 093 096 0.81 0.86
10 1 2 2 D 1.03 1.03 0.92 099 088 091 0.78 0.83
11 0.5 2 1 D 086 0.89 0.77 082 073 0.76 0.66 0.69
12 0.5 2 2 D 1.03 1.05 0.91 098 087 0.89 0.77 0.82
13* 1 2 1 D 071 081 0.68 073 067 0.70 058 0.62






