	Supplementary table 1. Analyses of the leachate chemistry under oxic conditions

	Sample
	pH
	Eh (mV)
	As (μg/L)
	Fe (mg/L)
	Ca (mg/L)
	SO42- (mg/L)
	Pb (mg/L)

	ST5-7
	2.89
	603
	43.5
	5.885
	2.78
	14.7
	1.81

	
	4.54
	514
	3.55
	0.880
	2.16
	14.6
	0.885

	
	4.73
	481
	2.08
	0.248
	1.90
	15.4
	0.426

	
	6.15
	483
	1.83
	0.012
	1.51
	18.3
	0.022

	
	7.02
	442
	3.80
	0.033
	0.176
	22.4
	0.005

	
	8.05
	395
	45.9
	0.028
	0.172
	31.9
	0.011

	
	12.1
	215
	276
	0.282
	0.040
	162
	0.050

	ST5-8
	3.58
	-
	176
	6.87
	10.1
	45.6
	0.330

	
	4.37
	-
	54.6
	2.66
	5.79
	43.8
	0.098

	
	5.42
	-
	27.2
	0.272
	1.06
	49.9
	0.037

	
	6.61
	-
	32
	0.046
	0.016
	63.2
	0.016

	
	7.10
	-
	45.7
	0.039
	0.035
	68.2
	0.053

	
	9.68
	-
	347
	0.428
	0.187
	77.0
	0.193

	ST6-3
	2.90
	-
	197
	339
	1015
	37.2
	0.081

	
	3.75
	-
	87.5
	203
	790
	33.2
	0.029

	
	4.38
	-
	33.4
	20.1
	380
	39.5
	0.010

	
	7.69
	-
	0.40
	0.144
	127
	28.1
	0.001

	
	8.24
	-
	2.88
	0.152
	17.0
	22.8
	0.001

	
	10.1
	-
	119
	0.713
	1.82
	24.8
	0.044

	ST6'-5
	3.17
	-
	3070
	1.76
	36.0
	76.0
	0.194

	
	4.07
	-
	1415
	0.717
	18.3
	58.5
	0.055

	
	4.80
	-
	397
	0.278
	12.7
	77.2
	0.019

	
	5.00
	-
	323
	0.144
	11.1
	72.2
	0.012

	
	7.40
	-
	810
	0.181
	5.85
	71.0
	0.005

	
	10.1
	-
	2595
	0.125
	2.14
	90.0
	0.016

	ST6-13
	3.29
	556
	139
	14.459
	2.95
	75.2
	1.24

	
	3.99
	529
	94.7
	8.594
	2.44
	67.8
	0.773

	
	4.79
	492
	55.1
	0.491
	1.31
	68.4
	0.465

	
	7.03
	446
	4.67
	0.092
	0.101
	84.7
	0.008

	
	7.45
	413
	31.9
	0.320
	0.131
	103
	0.043

	
	9.36
	305
	213
	0.374
	0.146
	209
	0.274

	
	11.7
	220
	625
	0.457
	0.059
	518
	0.393

	ST6-14
	3.17
	581
	283
	10.169
	2.87
	78.2
	0.587

	
	3.81
	553
	131
	7.213
	2.43
	76.0
	0.489

	
	4.66
	499
	30.1
	0.975
	1.54
	73.3
	0.344

	
	6.76
	472
	21.2
	0.034
	0.097
	82.7
	0.070

	
	7.34
	422
	198
	0.077
	0.031
	95.6
	0.023

	
	9.68
	303
	1150
	0.463
	0.051
	154
	0.061

	
	11.7
	219
	2630
	0.688
	0.037
	284
	0.356

	ST6-16
	3.14
	-
	103
	24
	2.45
	124
	0.389

	
	3.91
	-
	71.7
	10.2
	1.05
	119
	0.301

	
	4.38
	-
	27.5
	1.36
	1.22
	124
	0.144

	
	7.06
	-
	17.9
	0.0388
	0.907
	137
	0.015

	
	9.32
	-
	476
	0.192
	2.20
	196
	0.041

	
	11.6
	-
	3480
	2.07
	0.148
	212
	0.178

	ST7-10
	3.98
	-
	117
	0.578
	13.6
	16.9
	0.002

	
	5.47
	-
	23.3
	0.053
	6.41
	19.9
	0.001

	
	7.26
	-
	34.5
	0.004
	4.11
	25.4
	0.002

	
	7.66
	-
	73.2
	0.030
	6.24
	30.0
	0.003

	
	8.17
	-
	181
	0.091
	9.63
	35.8
	0.005

	
	10.4
	-
	700
	0.105
	1.75
	59.0
	0.004


	Supplementary table 2. Analyses of leachate chemistry of mixed samples using ST6-13 and ST6-3

	Mixing ratio
	pH
	Eh (mV)
	As (μg/L)
	Fe (mg/L)
	Ca (mg/L)
	SO42- (mg/L)
	Pb (mg/L)

	1 is to 1
	8.1
	463
	4.0525
	0.0245
	30.2
	57.75
	0.035

	1 is to 2
	8.2
	450
	9.0367
	0.0437
	75
	56.55
	0.057

	2 is to 1
	8
	452
	5.8283
	0.0192
	28.8
	60.95
	0.037

	1 is to 3
	8.2
	442
	3.70632
	0.0937
	47.4
	47.4
	0.037

	3 is to 1
	7.8
	452
	3.003
	0.0094
	24.9
	62.3
	0.040

	8.5 is to 1.5
	6.9
	483
	2.0865
	0.0247
	13.7
	34.5
	0.009

	9 is to 1
	5.2
	501
	2.717
	0.0991
	17.1
	48.9
	0.235


	Supplementary table 3. Analyses of the leachate chemistry under anoxic conditions.

	Sample
	pH
	Eh (mV)
	As (μg/L)
	Fe (mg/L)
	Ca (mg/L)
	SO4 (mg/L)
	Pb  (mg/L)
	Alkalinity (meq/L)
	CO2 Content (%)

	H16
	9.21
	-
	14.8
	0.101
	9.44
	11.7
	-
	0.548
	0

	
	7.29
	391
	3.81
	0.028
	33.7
	15
	-
	3.00
	1

	
	6.90
	423
	3.80
	0.021
	55.5
	12.3
	-
	3.73
	3

	
	6.10
	369
	3.35
	0.013
	108
	12.7
	-
	6.62
	30

	ST5-7
	4.64
	485
	0.286
	0.924
	1.82
	12
	0.447
	-
	0

	
	4.71
	454
	1.56
	0.370
	17.6
	12.8
	0.067
	-
	1

	
	4.67
	453
	7.70
	0.995
	1.66
	11.8
	0.534
	-
	3

	ST5-8
	4.19
	504
	13.0
	6.20
	11.7
	62.6
	0.433
	-
	0

	
	4.16
	488
	11.5
	5.57
	10.8
	63.6
	0.179
	-
	1

	
	4.16
	481
	11.6
	4.26
	17.3
	65.5
	0.198
	-
	3

	ST6-3
	7.36
	368
	4.38
	0.191
	15.3
	27.9
	0.023
	0.70
	0

	
	7.03
	314
	2.30
	0.004
	32.2
	27.6
	0.002
	1.80
	1

	
	6.85
	330
	0.519
	0.004
	49.8
	28
	0.015
	3.81
	3

	
	6.14
	335
	8.70
	0.246
	119
	31
	0.017
	7.79
	30

	ST6'-5
	4.27
	542
	358
	1.93
	29.5
	110
	0.132
	-
	0

	
	4.14
	504
	223
	0.701
	34.6
	105
	0.186
	-
	1

	
	4.20
	493
	259
	0.633
	40.3
	106
	0.089
	-
	3

	ST6-13
	4.10
	512
	31.8
	11.5
	1.02
	54.2
	2.61
	-
	0

	
	4.08
	482
	21.7
	10.5
	1.58
	51.6
	0.943
	-
	1

	
	4.08
	490
	27.9
	10.2
	1.92
	49
	1.43
	-
	3

	ST6-14
	3.96
	537
	21.2
	8.09
	1.78
	53
	1.16
	-
	0

	
	3.97
	501
	19.5
	6.38
	15.2
	53.1
	0.481
	-
	1

	
	3.97
	494
	21.6
	8.50
	1.71
	51
	1.1
	-
	3

	ST6-16
	3.45
	582
	12.9
	25.9
	0.284
	121
	0.374
	-
	0

	
	3.40
	587
	12.5
	25.3
	0.831
	124
	0.382
	-
	1

	
	3.48
	572
	12.7
	24.8
	0.646
	132
	0.475
	-
	3

	ST7-10
	4.97
	474
	34.5
	0.149
	5.34
	29.6
	0.007
	0.025
	0

	
	5.04
	456
	40.3
	0.116
	15.5
	30.7
	0.003
	0.495
	1

	
	5.02
	447
	55.9
	0.237
	15.8
	27.9
	0.003
	0.625
	3


	Supplementary table 4. Analyses of the leachate chemistry under reducing conditions.

	Sample
	pH
	Eh (mV)
	Fe (mg/L)
	As (µg/L)
	Pb (mg/L)
	Ca (mg/L)
	Total S (mg/L)

	H16
	2.75
	355
	100
	260
	-
	762
	-

	
	6.36
	-366
	15.7
	224
	-
	146
	-

	
	6.16
	-353
	15.5
	48.1
	-
	155
	-

	
	6.71
	-411
	14.3
	15.7
	-
	117
	-

	
	7.46
	-475
	0.768
	198
	-
	89.0
	-

	
	8.38
	-532
	0.596
	250
	-
	29.4
	-

	
	12.3
	-557
	0.255
	195
	-
	16.2
	-

	ST6-3
	6.28
	-357
	60.6
	275
	0.038
	195
	-

	
	6.09
	-349
	61.3
	321
	0.044
	209
	-

	
	6.72
	-412
	47.5
	245
	0.052
	120
	-

	
	7.46
	-478
	8.86
	311
	0.026
	68.3
	-

	
	7.82
	-495
	1.66
	340
	0.029
	82.1
	-

	
	12.7
	-610
	0.121
	454
	0.028
	32.6
	-

	ST6'-5
	5.24
	-286
	62.8
	4290
	0.044
	143
	19150

	
	4.2
	-224
	57.9
	3940
	0.038
	130
	19300

	
	6.29
	-372
	52.0
	3160
	0.053
	127
	20350

	
	7
	-415
	14.1
	4340
	0.056
	68.0
	19000

	
	7.73
	-490
	5.21
	4630
	0.025
	56.7
	19800

	
	12.4
	-626
	0.127
	5390
	0.036
	25.1
	19900

	ST6-13
	4.07
	162
	40.7
	98.7
	0.038
	4.19
	18750

	
	4.89
	-224
	39.9
	27.99
	0.039
	4.48
	19600

	
	6.1
	-337
	34.5
	1.26
	0.040
	3.06
	20700

	
	7.01
	-423
	2.54
	58.4
	0.047
	4.42
	20200

	
	7.58
	-475
	1.03
	60.5
	0.045
	3.85
	22250

	
	12.6
	-649
	0.17
	77.3
	0.035
	0.852
	22500

	ST6-14
	3.72
	-166
	35.2
	786
	0.052
	3.65
	-

	
	4.9
	-243
	33.4
	423
	0.031
	3.40
	-

	
	6.22
	-361
	26.2
	365
	0.043
	3.20
	-

	
	6.95
	-419
	3.71
	999
	0.022
	5.90
	-

	
	8.37
	-534
	0.31
	1980
	0.022
	3.86
	-

	
	12.6
	-646
	0.31
	2530
	0.044
	0.259
	-


