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Hydrogeochemical changes in a silicate-dominated aquifer during controlled CO₂ release: insights for monitoring unintended CO₂ leakage at CCS sites
Table S1. Sample identification, corresponding wells, hydrostratigraphic units, sampling campaigns, and physicochemical parameters of the evaluated samples. δ¹³C-DIC (‰) analysis is shown in the last column.
	Sample ID
	Well
	HU
	Phase
	Date
(dd/mm/yyyy)
	Time
(24-hour format)
	Temp. (°C)
	EC (µS/cm)
	DO (mg/L)
	pH (units)
	ORP (mV)
	δ13C-DIC (‰)

	M1A SB3
	M1A
	St
	BG
	12/01/2024
	11:19
	26.1
	288.0
	2.4
	5.8
	-164
	-7.6

	M1A SI6
	M1A
	St
	Injection
	19/01/2024
	11:12
	26.9
	428.0
	2.4
	5.9
	-130
	-21.7

	M1A SI7
	M1A
	St
	Injection
	22/01/2024
	11:00
	26.2
	319.3
	1.7
	6.0
	-105
	-

	M1A SI9
	M1A
	St
	Injection
	26/01/2024
	11:00
	25.8
	276.3
	1.9
	6.0
	-119
	-11.6

	M1A SI10*
	M1A
	St
	Injection
	29/01/2024
	10:10
	25.5
	285.3
	1.1
	6.0
	-102
	-

	M1A SI11
	M1A
	St
	Injection
	31/01/2024
	11:15
	25.6
	291.0
	1.2
	6.0
	-135
	-14.4

	M1A SI12*
	M1A
	St
	Injection
	05/02/2024
	10:34
	26.9
	333.0
	1.2
	5.9
	-146
	-

	M1A SI13
	M1A
	St
	Injection
	07/02/2024
	11:01
	26.7
	355.7
	1.3
	5.8
	-117
	-20.4

	M1A SI15
	M1A
	St
	Injection
	14/02/2024
	10:53
	26.9
	507.0
	1.4
	5.7
	-49
	-28.7

	M1A SI16
	M1A
	St
	Injection
	16/02/2024
	09:32
	25.7
	557.3
	1.4
	5.8
	-75
	-29.1

	M1A SI17
	M1A
	St
	Injection
	20/02/2024
	11:07
	26.5
	613.0
	1.0
	5.5
	-72
	-26.5

	M1A SI18
	M1A
	St
	Injection
	23/02/2024
	11:40
	26.9
	570.3
	1.1
	5.6
	-67
	-25.1

	M1A SI19
	M1A
	St
	Injection
	28/02/2024
	10:46
	26.7
	481.0
	1.1
	5.9
	-77
	-20.1

	M1A SI20
	M1A
	St
	Injection
	01/03/2024
	11:10
	26.7
	455.3
	1.1
	5.7
	-55
	-21.2

	M1A SP21
	M1A
	St
	PI
	05/03/2024
	11:12
	26.0
	443.3
	1.3
	5.7
	-35
	-11.3

	M1A SP22
	M1A
	St
	PI
	08/03/2024
	10:20
	25.3
	430.7
	1.4
	5.8
	12
	-18.6

	M1A SP23
	M1A
	St
	PI
	12/03/2024
	11:49
	26.3
	431.3
	1.9
	5.9
	10
	-17.8

	M1A SP24
	M1A
	St
	PI
	15/03/2024
	11:03
	26.1
	392.3
	1.3
	5.8
	7
	-18.9

	M1A SP25
	M1A
	St
	PI
	17/07/2024
	11:40
	16.0
	270.7
	1.3
	6.2
	79
	-5.2

	M1B SB1
	M1B
	St
	BG
	08/01/2024
	13:10
	26.1
	319.0
	1.6
	6.4
	66
	-8.5

	M1B SB2
	M1B
	St
	BG
	10/01/2024
	10:40
	25.8
	314.0
	2.1
	6.3
	-63
	-8.9

	M1B SB3
	M1B
	St
	BG
	12/01/2024
	10:33
	24.6
	301.7
	2.2
	5.8
	-79
	-9.0

	M1B SI4
	M1B
	St
	Injection
	15/01/2024
	11:58
	25.4
	294.3
	2.0
	5.8
	-99
	-6.8

	M1B SI5
	M1B
	St
	Injection
	18/01/2024
	15:23
	25.7
	296.0
	1.9
	5.8
	-97
	-9.7

	M1B SI6
	M1B
	St
	Injection
	19/01/2024
	10:24
	26.0
	281.0
	2.0
	6.1
	-112
	-9.2

	M1B SI7
	M1B
	St
	Injection
	22/01/2024
	09:52
	25.2
	276.3
	1.7
	6.1
	-124
	-5.9

	M1B SI8
	M1B
	St
	Injection
	24/01/2024
	10:02
	25.1
	273.0
	2.0
	6.1
	-113
	-7.1

	M1B SI9
	M1B
	St
	Injection
	26/01/2024
	10:00
	24.7
	266.3
	2.1
	6.1
	-93
	-6.7

	M1B SI10
	M1B
	St
	Injection
	29/01/2024
	09:42
	24.8
	264.3
	1.2
	6.1
	-77
	-6.6

	M1B SI11
	M1B
	St
	Injection
	31/01/2024
	10:20
	24.8
	265.0
	1.2
	6.0
	-78
	-7.9

	M1B SI12
	M1B
	St
	Injection
	05/02/2024
	10:03
	25.3
	300.3
	1.2
	5.9
	-60
	-14.2

	M1B SI13
	M1B
	St
	Injection
	07/02/2024
	10:10
	25.6
	331.0
	1.1
	5.9
	-55
	-17.8

	M1B SI14
	M1B
	St
	Injection
	09/02/2024
	10:05
	25.7
	368.0
	1.5
	5.9
	-37
	-21.3

	M1B SI15
	M1B
	St
	Injection
	14/02/2024
	11:40
	25.3
	435.0
	1.3
	5.8
	-23
	-6.4

	M1B SI16
	M1B
	St
	Injection
	16/02/2024
	10:17
	24.9
	483.3
	1.9
	5.9
	-36
	-25.7

	M1B SI17
	M1B
	St
	Injection
	20/02/2024
	10:15
	25.7
	512.0
	1.3
	5.6
	-17
	-24.1

	M1B SI18
	M1B
	St
	Injection
	23/02/2024
	10:46
	26.1
	515.3
	1.5
	5.6
	4
	-23.9

	M1B SI19
	M1B
	St
	Injection
	28/02/2024
	10:05
	25.9
	490.7
	1.3
	5.8
	-8
	-22.1

	M1B SI20
	M1B
	St
	Injection
	01/03/2024
	10:25
	26.0
	470.0
	1.5
	5.6
	1
	-19.6

	M1B SP21
	M1B
	St
	PI
	05/03/2024
	10:20
	25.2
	455.3
	1.4
	5.7
	67
	-20.7

	M1B SP22
	M1B
	St
	PI
	08/03/2024
	09:36
	24.7
	426.3
	1.9
	5.7
	62
	-18.8

	M1B SP23
	M1B
	St
	PI
	12/03/2024
	11:10
	25.7
	439.3
	1.5
	5.8
	66
	-19.6

	M1B SP24
	M1B
	St
	PI
	15/03/2024
	10:06
	25.2
	386.7
	1.3
	5.7
	65
	-20.0

	M1B SP25
	M1B
	St
	PI
	17/07/2024
	10:55
	18.1
	272.0
	1.4
	6.2
	101
	-5.5

	M2A SI13
	M2A
	St
	Injection
	07/02/2024
	14:13
	26.9
	307.3
	1.1
	5.8
	-22
	-16.2

	M2A SI14
	M2A
	St
	Injection
	09/02/2024
	11:10
	27.5
	315.0
	1.4
	6.0
	-31
	-16.2

	M2B SB1
	M2B
	St
	BG
	08/01/2024
	14:40
	25.8
	271.7
	2.3
	6.3
	NM
	-8.7

	M2B SB2
	M2B
	St
	BG
	10/01/2024
	12:00
	26.3
	270.0
	2.1
	6.3
	-89
	-8.5

	M2B SB3
	M2B
	St
	BG
	12/01/2024
	13:43
	24.9
	257.3
	2.1
	5.6
	-104
	-6.5

	M2B SI4
	M2B
	St
	Injection
	15/01/2024
	14:09
	25.5
	253.0
	2.2
	5.6
	-109
	-6.0

	M2B SI5
	M2B
	St
	Injection
	18/01/2024
	16:15
	25.6
	254.0
	1.8
	5.8
	-121
	-4.8

	M2B SI6
	M2B
	St
	Injection
	19/01/2024
	13:45
	25.8
	245.0
	1.9
	6.0
	-123
	-5.3

	M2B SI7
	M2B
	St
	Injection
	22/01/2024
	14:17
	25.3
	239.3
	1.9
	5.9
	-115
	-4.1

	M2B SI8
	M2B
	St
	Injection
	24/01/2024
	11:07
	24.7
	241.7
	2.1
	6.0
	-123
	-5.9

	M2B SI9
	M2B
	St
	Injection
	26/01/2024
	13:53
	25.1
	236.7
	1.9
	6.0
	-102
	-4.4

	M2B SI10
	M2B
	St
	Injection
	29/01/2024
	11:08
	24.9
	231.7
	1.2
	6.0
	-104
	-5.5

	M2B SI11
	M2B
	St
	Injection
	31/01/2024
	14:02
	25.1
	225.0
	1.2
	5.9
	-83
	-4.7

	M2B SI12
	M2B
	St
	Injection
	05/02/2024
	11:30
	25.6
	220.0
	1.4
	6.0
	-112
	-5.2

	M2B SI13
	M2B
	St
	Injection
	07/02/2024
	15:00
	25.8
	223.0
	1.6
	5.9
	-80
	-5.8

	M2B SI14
	M2B
	St
	Injection
	09/02/2024
	13:23
	26.6
	223.3
	1.4
	6.0
	-67
	-4.8

	M2B SI15
	M2B
	St
	Injection
	14/02/2024
	13:53
	25.7
	256.3
	1.9
	5.9
	-60
	-

	M2B SI16
	M2B
	St
	Injection
	16/02/2024
	11:25
	24.5
	269.3
	1.5
	6.0
	-63
	-7.0

	M2B SI17
	M2B
	St
	Injection
	20/02/2024
	13:05
	25.8
	286.7
	1.2
	5.7
	-50
	-8.8

	M2B SI18
	M2B
	St
	Injection
	23/02/2024
	14:00
	26.3
	287.3
	1.5
	5.8
	-41
	-9.9

	M2B SI19
	M2B
	St
	Injection
	28/02/2024
	11:40
	26.0
	278.7
	1.3
	6.0
	-55
	-8.5

	M2B SI20
	M2B
	St
	Injection
	01/03/2024
	13:27
	25.9
	266.0
	1.3
	5.8
	-26
	-8.4

	M2B SP21
	M2B
	St
	PI
	05/03/2024
	13:42
	25.3
	274.7
	1.4
	5.8
	-22
	-8.2

	M2B SP22
	M2B
	St
	PI
	08/03/2024
	11:16
	24.8
	272.0
	1.2
	5.9
	62
	-7.3

	M2B SP23
	M2B
	St
	PI
	12/03/2024
	14:10
	26.1
	282.3
	1.3
	5.9
	13
	-7.8

	M2B SP24
	M2B
	St
	PI
	15/03/2024
	11:55
	25.5
	259.7
	1.4
	5.9
	17
	-8.3

	M2B SP25
	M2B
	St
	PI
	17/07/2024
	13:33
	18.7
	209.3
	1.7
	6.1
	71
	-5.4

	M2C SI13
	M2C
	Aa
	Injection
	07/02/2024
	11:28 [NS]
	30.0
	629.7
	3.6
	5.8
	161
	-

	M3B SB1
	M3B
	Aa
	BG
	08/01/2024
	17:12
	25.0
	203.7
	1.7
	6.0
	127
	-

	M3B SB2
	M3B
	Aa
	BG
	10/01/2024
	09:43
	24.5
	199.3
	2.8
	5.9
	151
	-8.7

	M3B SB3
	M3B
	Aa
	BG
	12/01/2024
	09:35
	24.1
	190.3
	4.0
	5.4
	202
	-6.4

	M3B SI4
	M3B
	Aa
	Injection
	15/01/2024
	11:01
	24.6
	183.7
	4.2
	5.4
	207
	-5.8

	M3B SI5
	M3B
	Aa
	Injection
	18/01/2024
	14:32
	25.6
	233.0
	6.0
	5.7
	195
	-4.7

	M3B SI6
	M3B
	Aa
	Injection
	19/01/2024
	09:35
	25.3
	229.7
	5.0
	6.0
	203
	-5.4

	M3B SI7
	M3B
	Aa
	Injection
	22/01/2024
	09:05
	24.3
	238.7
	4.4
	6.0
	215
	-6.7

	M3B SI8
	M3B
	Aa
	Injection
	24/01/2024
	09:13
	24.5
	226.3
	3.8
	5.9
	245
	-6.3

	M3B SI9
	M3B
	Aa
	Injection
	26/01/2024
	09:10
	24.3
	218.3
	3.5
	5.9
	228
	-5.1

	M3B SI10
	M3B
	Aa
	Injection
	29/01/2024
	08:53
	23.9
	141.6
	2.2
	5.8
	242
	-5.1

	M3B SI11
	M3B
	Aa
	Injection
	31/01/2024
	09:30
	24.3
	195.3
	1.9
	5.8
	196
	-5.0

	M3B SI12
	M3B
	Aa
	Injection
	05/02/2024
	09:12
	24.4
	184.7
	1.8
	5.6
	199
	-5.5

	M3B SI13
	M3B
	Aa
	Injection
	07/02/2024
	09:03
	24.5
	181.3
	1.6
	5.6
	199
	-5.9

	M3B SI14
	M3B
	Aa
	Injection
	09/02/2024
	09:13
	24.7
	181.0
	1.9
	5.8
	166
	-4.6

	M3B SI15
	M3B
	Aa
	Injection
	14/02/2024
	09:57
	24.1
	187.7
	2.3
	5.7
	187
	-4.2

	M3B SI16
	M3B
	Aa
	Injection
	16/02/2024
	13:48
	23.7
	196.3
	1.8
	5.7
	209
	-5.3

	M3B SI17
	M3B
	Aa
	Injection
	20/02/2024
	09:13
	24.7
	199.3
	2.0
	5.5
	212
	-5.5

	M3B SI18
	M3B
	Aa
	Injection
	23/02/2024
	09:57
	25.0
	193.7
	2.0
	5.5
	217
	-5.9

	M3B SI19
	M3B
	Aa
	Injection
	28/02/2024
	09:18
	25.1
	185.3
	1.6
	5.7
	202
	-6.2

	M3B SI20
	M3B
	Aa
	Injection
	01/03/2024
	09:36
	25.1
	176.7
	1.9
	5.5
	203
	-5.8

	M3B SP21
	M3B
	Aa
	PI
	05/03/2024
	09:30
	24.6
	177.3
	1.9
	5.6
	195
	-6.3

	M3B SP22
	M3B
	Aa
	PI
	08/03/2024
	13:39
	23.9
	178.0
	1.6
	5.6
	128
	-5.8

	M3B SP23
	M3B
	Aa
	PI
	12/03/2024
	10:10
	24.7
	185.7
	2.7
	5.7
	184
	-5.8

	M3B SP24
	M3B
	Aa
	PI
	15/03/2024
	09:15
	24.6
	170.7
	2.5
	5.6
	190
	-6.6

	M3B SP25
	M3B
	Aa
	PI
	17/07/2024
	10:05
	18.7
	197.0
	2.4
	5.8
	169
	-5.5

	M4B SB2
	M4B
	St
	BG
	10/01/2024
	14:55
	24.3
	493.3
	2.5
	6.5
	-187
	-11.8

	M4B SB3
	M4B
	St
	BG
	12/01/2024
	14:47
	23.9
	492.3
	2.2
	6.1
	-190
	-5.5

	M4B SI4
	M4B
	St
	Injection
	15/01/2024
	15:03
	24.7
	443.7
	1.8
	6.0
	-181
	-10.4

	M4B SI5
	M4B
	St
	Injection
	18/01/2024
	17:03
	24.7
	451.3
	1.8
	6.0
	-182
	-10.4

	M4B SI6
	M4B
	St
	Injection
	19/01/2024
	14:30
	25.3
	437.0
	1.7
	6.3
	-191
	-10.9

	M4B SI7
	M4B
	St
	Injection
	22/01/2024
	15:10
	24.6
	416.7
	1.6
	6.2
	-186
	-10.7

	M4B SI8
	M4B
	St
	Injection
	24/01/2024
	13:58
	22.7
	407.7
	1.8
	6.3
	-168
	-10.1

	M4B SI9
	M4B
	St
	Injection
	26/01/2024
	14:03
	23.8
	393.7
	1.6
	6.2
	-160
	-10.2

	M4B SI10
	M4B
	St
	Injection
	29/01/2024
	13:30
	23.2
	390.3
	1.0
	6.2
	-144
	-11.1

	M4B SI11
	M4B
	St
	Injection
	31/01/2024
	14:53
	23.8
	394.3
	1.0
	6.2
	-166
	-10.3

	M4B SI12
	M4B
	St
	Injection
	05/02/2024
	14:10
	24.3
	402.3
	1.0
	6.2
	-154
	-10.5

	M4B SI14
	M4B
	St
	Injection
	09/02/2024
	14:18
	25.1
	417.3
	1.2
	6.4
	-147
	-9.3

	M4B SI15
	M4B
	St
	Injection
	14/02/2024
	14:59
	24.1
	434.0
	1.7
	6.2
	-112
	-10.2

	M4B SI17
	M4B
	St
	Injection
	20/02/2024
	13:51
	24.3
	461.3
	1.0
	6.1
	-91
	-10.2

	M4B SI18
	M4B
	St
	Injection
	23/02/2024
	14:48
	25.2
	475.7
	1.2
	6.1
	-83
	-10.7

	M4B SI19
	M4B
	St
	Injection
	28/02/2024
	13:49
	24.7
	460.0
	1.3
	6.3
	-83
	-11.4

	M4B SI20
	M4B
	St
	Injection
	01/03/2024
	14:17
	24.7
	455.0
	1.2
	6.2
	-81
	-19.6

	M4B SP21
	M4B
	St
	PI
	05/03/2024
	14:32
	24.3
	478.3
	1.2
	6.2
	-68
	-10.3

	M4B SP22
	M4B
	St
	PI
	08/03/2024
	12:16
	23.4
	506.7
	1.1
	6.3
	-6
	-10.5

	M4B SP23
	M4B
	St
	PI
	12/03/2024
	15:05
	25.0
	467.7
	1.1
	6.3
	-3
	-12.4

	M4B SP24
	M4B
	St
	PI
	15/03/2024
	12:51
	24.3
	418.0
	1.2
	6.2
	5
	-12.9

	M4B SP25
	M4B
	St
	PI
	17/07/2024
	14:33
	18.1
	375.0
	2.1
	6.3
	81
	-10.7

	Notes:
Sample ID = Well Number + Sampling Campaign (SB = Sampling Background/SI = Sampling Injection/SP = Sampling Post-Injection);
HU = Hydrostratigraphic Unit (as in Zielinski et al., 2024);
BG = Background; PI = Post-Injection;
NM = Variable Not Measured;
*Indicates samples not collected, but with physicochemical parameters monitored in the field.
	


Table S2. Chemical analysis of major cations, minor metals, and trace elements assessed in the study.
	Sample ID
	Total Alk. (mg/L CaCO3)
	pCO2* (atm)
	CBE* (%)
	Ca (mg/l)
	Mg (mg/l)
	K (mg/l)
	Na (mg/l)
	Fe (mg/l)
	Si (mg/l)
	Ba (mg/l)
	Sr (mg/l)
	Mn (mg/l)
	Al (mg/l)

	M1A SB3
	135.2
	0.26
	-3.8
	37.78
	6.33
	18.48
	1.60
	1.74
	5.97
	0.11
	0.18
	<0.05
	<0.03

	M1A SI6
	187.5
	0.29
	-2.5
	59.98
	9.76
	12.71
	1.96
	0.65
	9.43
	0.14
	0.31
	<0.05
	<0.03

	M1A SI7
	146.5
	0.18
	-4.8
	45.14
	6.90
	11.60
	1.42
	0.32
	10.13
	0.05
	0.22
	<0.05
	<0.03

	M1A SI9
	129.2
	0.16
	-1.2
	44.10
	6.24
	10.62
	1.29
	0.33
	9.93
	0.05
	0.20
	<0.05
	<0.03

	M1A SI11
	145.9
	0.18
	2.6
	50.57
	6.88
	13.73
	1.43
	0.59
	9.90
	0.05
	0.22
	<0.05
	<0.03

	M1A SI13
	145.5
	0.28
	10.8
	57.90
	8.95
	13.25
	2.12
	1.33
	9.31
	0.12
	0.27
	<0.05
	<0.03

	M1A SI15
	249.5
	0.60
	1.6
	83.73
	11.90
	15.09
	2.55
	1.17
	11.02
	0.17
	0.36
	<0.05
	<0.03

	M1A SI16
	262.5
	0.49
	2.0
	86.55
	12.31
	15.35
	2.55
	1.73
	10.00
	0.19
	0.37
	<0.05
	<0.03

	M1A SI17
	289.2
	1.10
	-2.2
	87.26
	12.69
	15.19
	2.65
	1.78
	9.60
	0.39
	0.40
	0.14
	<0.03

	M1A SI18
	259.6
	0.79
	0.7
	80.56
	12.58
	16.46
	2.65
	2.93
	8.76
	0.24
	0.38
	0.10
	<0.03

	M1A SI19
	209.2
	0.32
	3.2
	68.20
	10.87
	16.21
	2.70
	3.27
	7.77
	0.20
	0.33
	<0.05
	<0.03

	M1A SI20
	221.7
	0.54
	1.7
	69.24
	11.19
	16.23
	2.73
	3.38
	7.59
	0.19
	0.33
	<0.05
	<0.03

	M1A SP21
	215.8
	0.52
	-2.9
	65.52
	8.05
	16.04
	2.03
	2.09
	5.50
	0.20
	0.32
	<0.05
	<0.03

	M1A SP22
	211.7
	0.40
	-0.9
	62.75
	10.17
	15.75
	2.65
	2.81
	7.64
	0.19
	0.31
	<0.05
	<0.03

	M1A SP23
	195.4
	0.30
	-2.8
	60.78
	9.46
	15.08
	2.57
	1.33
	6.98
	0.19
	0.30
	<0.05
	<0.03

	M1A SP24
	193.4
	0.38
	-0.4
	60.31
	9.37
	14.95
	2.49
	1.79
	6.78
	0.19
	0.29
	<0.05
	<0.03

	M1A SP25
	136.6
	0.09
	-0.5
	44.30
	7.10
	7.40
	1.30
	0.82
	5.67
	0.09
	NM
	<0.05
	<0.03

	M1B SB1
	100.6
	0.05
	7.5
	37.41
	6.46
	13.09
	1.69
	0.28
	6.35
	0.05
	0.05
	<0.05
	<0.03

	M1B SB2
	111.4
	0.07
	3.4
	37.13
	6.43
	13.62
	1.66
	0.35
	6.32
	0.11
	0.19
	<0.05
	<0.03

	M1B SB3
	135.2
	0.26
	-3.9
	38.11
	6.65
	13.48
	1.78
	0.38
	6.27
	0.12
	0.21
	<0.05
	<0.03

	M1B SI4
	132.6
	0.26
	-3.8
	38.03
	6.45
	13.57
	1.71
	0.37
	6.31
	0.12
	0.21
	<0.05
	<0.03

	M1B SI5
	129.7
	0.25
	-5.9
	36.75
	6.15
	13.41
	1.34
	0.93
	6.64
	0.05
	0.15
	0.12
	<0.03

	M1B SI6
	120.9
	0.12
	-2.5
	37.15
	6.04
	13.64
	1.35
	0.36
	6.54
	0.12
	0.21
	<0.05
	<0.03

	M1B SI7
	122.1
	0.12
	-6.5
	35.86
	5.71
	11.74
	1.30
	0.37
	6.59
	0.12
	0.20
	<0.05
	<0.03

	M1B SI8
	123.3
	0.12
	-13.5
	27.03
	5.96
	17.59
	1.24
	0.38
	6.65
	0.11
	0.20
	<0.05
	<0.03

	M1B SI9
	119.0
	0.11
	-5.9
	34.88
	5.81
	12.44
	1.25
	0.39
	6.53
	0.11
	0.20
	<0.05
	<0.03

	M1B SI10
	119.0
	0.12
	-5.1
	35.67
	5.80
	11.71
	1.29
	0.39
	6.47
	0.11
	0.20
	<0.05
	<0.03

	M1B SI11
	121.6
	0.15
	-5.5
	35.62
	5.95
	12.03
	1.29
	0.41
	6.45
	0.11
	0.19
	<0.05
	<0.03

	M1B SI12
	145.5
	0.22
	-12.0
	33.55
	7.27
	10.67
	1.90
	0.56
	7.71
	0.13
	0.23
	<0.05
	<0.03

	M1B SI13
	163.2
	0.25
	1.0
	52.10
	8.01
	15.84
	1.95
	0.63
	7.56
	0.15
	0.26
	<0.05
	<0.03

	M1B SI14
	187.2
	0.29
	1.4
	57.45
	8.90
	17.27
	2.09
	0.70
	7.98
	0.17
	0.29
	<0.05
	<0.03

	M1B SI15
	207.2
	0.39
	0.4
	65.90
	9.69
	17.06
	2.35
	0.92
	8.72
	0.20
	0.33
	<0.05
	<0.03

	M1B SI16
	227.2
	0.34
	-5.9
	61.98
	9.98
	15.58
	2.18
	0.88
	8.19
	0.18
	0.30
	<0.05
	<0.03

	M1B SI17
	234.4
	0.71
	0.7
	74.17
	10.99
	17.87
	2.52
	1.17
	9.37
	0.23
	0.38
	0.11
	<0.03

	M1B SI18
	229.9
	0.70
	4.0
	75.10
	11.20
	17.67
	2.56
	1.25
	9.60
	0.23
	0.38
	0.11
	<0.03

	M1B SI19
	216.7
	0.41
	2.7
	72.99
	10.89
	17.84
	2.59
	1.28
	9.39
	0.22
	0.38
	0.11
	<0.03

	M1B SI20
	228.7
	0.69
	0.9
	72.41
	10.70
	17.29
	2.59
	1.27
	9.32
	0.21
	0.37
	0.11
	<0.03

	M1B SP21
	226.2
	0.54
	-0.4
	69.50
	10.22
	17.51
	2.63
	1.24
	9.32
	0.21
	0.35
	0.11
	<0.03

	M1B SP22
	206.6
	0.49
	0.1
	64.10
	10.00
	16.57
	2.46
	1.14
	9.05
	0.19
	0.33
	0.10
	<0.03

	M1B SP23
	205.8
	0.39
	-1.4
	61.11
	10.09
	16.19
	2.44
	0.99
	8.34
	0.20
	0.33
	0.10
	<0.03

	M1B SP24
	193.0
	0.46
	7.6
	71.38
	9.79
	18.65
	2.35
	1.04
	8.21
	0.19
	0.31
	<0.05
	<0.03

	M1B SP25
	124.0
	0.09
	4.3
	45.40
	6.40
	10.00
	1.30
	0.31
	6.00
	0.10
	NM
	0.07
	<0.03

	M2A SI13
	144.4
	0.28
	1.5
	47.75
	7.59
	8.24
	1.85
	2.27
	8.36
	0.10
	0.24
	<0.05
	<0.03

	M2A SI14
	142.4
	0.18
	4.2
	47.88
	7.68
	9.05
	1.87
	2.48
	8.01
	0.10
	0.24
	<0.05
	<0.03

	M2B SB1
	79.9
	0.05
	11.5
	31.81
	6.33
	9.20
	1.53
	0.05
	7.45
	0.05
	0.05
	<0.05
	<0.03

	M2B SB2
	111.4
	0.07
	0.6
	33.07
	6.31
	12.76
	1.55
	0.73
	7.50
	0.11
	0.17
	<0.05
	<0.03

	M2B SB3
	116.9
	0.36
	-4.0
	32.25
	6.42
	9.78
	1.60
	0.79
	7.44
	0.05
	0.05
	<0.05
	<0.03

	M2B SI4
	113.7
	0.35
	-3.4
	31.77
	6.13
	10.75
	1.47
	0.65
	7.81
	0.11
	0.17
	<0.05
	<0.03

	M2B SI5
	109.3
	0.21
	-5.0
	32.11
	5.87
	7.72
	1.26
	0.46
	6.74
	0.11
	0.17
	<0.05
	<0.03

	M2B SI6
	103.0
	0.13
	-2.8
	31.72
	5.85
	8.22
	1.24
	0.48
	6.86
	0.11
	0.17
	<0.05
	<0.03

	M2B SI7
	104.0
	0.16
	-13.8
	23.69
	5.78
	8.45
	1.24
	0.47
	6.54
	0.11
	0.17
	<0.05
	<0.03

	M2B SI8
	108.4
	0.13
	-6.6
	31.22
	5.88
	8.24
	1.23
	0.49
	6.60
	0.11
	0.17
	<0.05
	<0.03

	M2B SI9
	110.6
	0.14
	0.5
	33.77
	5.88
	8.45
	1.25
	0.54
	7.08
	0.05
	0.17
	<0.05
	<0.03

	M2B SI10
	106.3
	0.13
	-4.8
	31.03
	5.68
	7.71
	1.24
	0.56
	7.23
	0.10
	0.16
	<0.05
	<0.03

	M2B SI11
	104.7
	0.16
	5.3
	40.24
	5.58
	7.75
	1.23
	0.57
	7.49
	0.10
	0.16
	<0.05
	<0.03

	M2B SI12
	102.9
	0.13
	20.2
	56.93
	5.83
	8.17
	1.76
	0.68
	8.46
	0.10
	0.16
	<0.05
	<0.03

	M2B SI13
	103.2
	0.16
	4.9
	37.78
	5.92
	8.33
	1.72
	0.73
	8.05
	0.11
	0.16
	<0.05
	<0.03

	M2B SI14
	108.6
	0.14
	-0.4
	34.62
	6.01
	8.70
	1.77
	0.77
	8.00
	0.11
	0.15
	<0.05
	<0.03

	M2B SI15
	113.3
	0.18
	0.5
	35.70
	6.55
	9.30
	1.98
	1.34
	7.87
	0.12
	0.17
	<0.05
	<0.03

	M2B SI16
	104.2
	0.13
	3.5
	35.35
	6.64
	9.33
	2.01
	0.88
	7.99
	0.12
	0.17
	<0.05
	<0.03

	M2B SI17
	122.8
	0.30
	1.3
	38.65
	7.10
	13.69
	2.06
	0.90
	8.10
	0.13
	NM
	0.11
	<0.03

	M2B SI18
	117.4
	0.23
	5.3
	39.40
	7.25
	15.90
	2.11
	0.84
	8.03
	0.13
	0.19
	<0.05
	<0.03

	M2B SI19
	114.5
	0.14
	3.6
	37.51
	7.07
	12.97
	2.19
	0.88
	7.78
	0.13
	0.18
	<0.05
	<0.03

	M2B SI20
	119.3
	0.23
	1.4
	38.63
	7.01
	9.86
	2.22
	0.89
	7.75
	0.13
	0.18
	<0.05
	<0.03

	M2B SP21
	123.6
	0.24
	1.1
	38.03
	7.21
	12.43
	2.35
	0.94
	7.72
	0.13
	0.18
	<0.05
	<0.03

	M2B SP22
	122.5
	0.19
	2.3
	38.66
	7.35
	12.14
	2.40
	0.92
	7.93
	0.13
	0.18
	<0.05
	<0.03

	M2B SP23
	121.5
	0.19
	0.2
	37.54
	7.05
	9.67
	2.29
	0.89
	7.36
	0.13
	0.24
	<0.05
	<0.03

	M2B SP24
	122.0
	0.19
	-1.5
	36.33
	7.06
	9.72
	2.25
	0.94
	7.43
	0.13
	0.18
	<0.05
	<0.03

	M2B SP25
	101.2
	0.09
	1.2
	33.50
	5.90
	6.00
	1.20
	0.25
	7.09
	0.08
	NM
	<0.05
	<0.03

	M3B SB1
	28.0
	0.03
	9.9
	11.67
	3.80
	23.88
	1.37
	0.80
	2.27
	0.12
	0.16
	<0.05
	<0.03

	M3B SB2
	44.7
	0.07
	-3.2
	11.62
	3.76
	24.46
	1.38
	0.05
	2.26
	0.05
	0.05
	<0.05
	<0.03

	M3B SB3
	47.1
	0.23
	-5.6
	11.06
	3.66
	24.53
	1.38
	0.05
	2.23
	0.05
	0.05
	<0.05
	<0.03

	M3B SI4
	44.9
	0.22
	-4.9
	11.01
	3.59
	25.16
	1.44
	0.05
	2.22
	0.05
	0.05
	<0.05
	<0.03

	M3B SI5
	93.4
	0.23
	-8.7
	22.77
	5.25
	21.81
	1.37
	0.05
	5.63
	0.12
	0.13
	<0.05
	<0.03

	M3B SI6
	96.5
	0.12
	-6.8
	24.60
	5.37
	21.43
	1.34
	0.05
	5.92
	0.12
	0.15
	<0.05
	<0.03

	M3B SI7
	94.2
	0.11
	-10.2
	24.72
	4.65
	18.18
	1.11
	0.05
	4.53
	0.11
	0.13
	<0.05
	<0.03

	M3B SI8
	90.4
	0.14
	-4.3
	24.50
	5.12
	20.83
	1.31
	0.16
	4.31
	0.11
	0.13
	<0.05
	<0.03

	M3B SI9
	83.8
	0.13
	-7.2
	20.85
	4.96
	20.21
	1.30
	0.05
	3.88
	0.11
	0.12
	<0.05
	<0.03

	M3B SI10
	68.4
	0.13
	2.6
	21.63
	4.37
	26.98
	1.38
	0.05
	3.13
	0.11
	0.10
	<0.05
	<0.03

	M3B SI11
	62.6
	0.12
	-4.3
	15.22
	4.22
	26.48
	1.40
	0.05
	2.83
	0.10
	0.05
	<0.05
	<0.03

	M3B SI12
	53.9
	0.17
	-3.1
	13.87
	4.08
	23.98
	1.84
	0.05
	2.94
	0.05
	0.05
	<0.05
	<0.03

	M3B SI13
	50.3
	0.16
	-2.8
	12.85
	3.94
	24.42
	1.80
	0.05
	2.72
	0.05
	0.05
	<0.05
	<0.03

	M3B SI14
	49.9
	0.10
	-5.4
	12.64
	3.87
	24.94
	1.76
	0.05
	2.51
	0.05
	0.05
	<0.05
	<0.03

	M3B SI15
	46.7
	0.11
	-2.9
	12.13
	3.77
	23.38
	1.80
	0.05
	2.95
	0.05
	0.05
	<0.05
	<0.03

	M3B SI16
	47.5
	0.12
	-4.4
	11.31
	3.65
	23.52
	1.75
	0.05
	2.49
	0.05
	0.05
	<0.05
	<0.03

	M3B SI17
	45.0
	0.18
	-0.6
	12.49
	3.75
	24.93
	1.79
	0.05
	2.49
	0.05
	0.05
	<0.05
	<0.03

	M3B SI18
	43.1
	0.17
	-4.9
	11.46
	3.79
	23.59
	1.76
	0.05
	2.47
	0.05
	0.05
	<0.05
	<0.03

	M3B SI19
	39.6
	0.10
	-0.9
	11.01
	3.62
	23.78
	1.81
	0.05
	2.42
	0.05
	0.05
	<0.05
	<0.03

	M3B SI20
	40.4
	0.16
	-3.5
	10.66
	3.53
	24.17
	1.80
	0.05
	2.43
	0.05
	0.05
	<0.05
	<0.03

	M3B SP21
	41.0
	0.13
	-5.6
	10.24
	3.47
	24.09
	1.82
	0.05
	2.39
	0.05
	0.05
	<0.05
	<0.03

	M3B SP22
	43.2
	0.13
	-4.5
	10.94
	3.60
	23.62
	1.82
	0.05
	2.59
	0.05
	0.05
	<0.05
	<0.03

	M3B SP23
	44.1
	0.11
	-2.4
	11.42
	3.72
	24.07
	1.84
	0.05
	2.54
	0.05
	0.05
	<0.05
	<0.03

	M3B SP24
	43.9
	0.14
	-5.8
	11.05
	3.56
	24.00
	1.77
	0.05
	2.32
	0.05
	0.05
	<0.05
	<0.03

	M3B SP25
	61.9
	0.11
	-4.0
	16.90
	5.60
	16.10
	1.70
	0.06
	2.14
	0.09
	NM
	<0.002
	<0.03

	M4B SB2
	218.8
	0.08
	-2.6
	57.60
	14.03
	8.77
	6.00
	1.64
	7.62
	0.25
	0.29
	0.31
	<0.03

	M4B SB3
	249.5
	0.23
	-5.1
	62.79
	14.82
	8.80
	6.16
	1.57
	9.21
	0.05
	0.25
	0.80
	<0.03

	M4B SI4
	223.6
	0.27
	-3.9
	57.36
	13.84
	8.59
	5.93
	1.61
	7.49
	0.20
	0.23
	0.71
	<0.03

	M4B SI5
	227.9
	0.27
	-5.4
	55.73
	14.26
	8.55
	6.00
	1.65
	6.65
	0.27
	0.28
	0.29
	<0.03

	M4B SI6
	218.8
	0.13
	-1.3
	60.19
	13.96
	8.29
	6.10
	1.72
	6.70
	0.27
	0.30
	0.29
	<0.03

	M4B SI7
	216.5
	0.16
	-7.5
	50.17
	13.10
	8.37
	5.71
	1.59
	6.44
	0.27
	0.28
	0.25
	<0.03

	M4B SI8
	216.5
	0.12
	0.1
	62.88
	13.47
	8.27
	5.68
	1.77
	6.85
	0.26
	0.28
	0.05
	<0.03

	M4B SI9
	205.9
	0.15
	-5.5
	50.43
	12.82
	8.30
	5.48
	1.88
	6.93
	0.21
	0.51
	0.28
	<0.03

	M4B SI10
	205.8
	0.15
	-0.7
	66.64
	12.94
	7.80
	5.45
	1.99
	6.89
	0.23
	0.27
	0.29
	<0.03

	M4B SI11
	206.6
	0.15
	-3.3
	54.91
	12.85
	7.24
	5.46
	1.90
	7.05
	0.23
	0.26
	0.30
	<0.03

	M4B SI12
	212.5
	0.16
	-0.9
	60.64
	13.35
	7.47
	5.89
	2.27
	8.27
	0.24
	0.28
	0.32
	<0.03

	M4B SI14
	211.1
	0.10
	0.4
	62.11
	13.37
	7.89
	5.88
	2.24
	8.21
	0.32
	0.28
	0.45
	<0.03

	M4B SI15
	216.5
	0.16
	-6.8
	54.24
	12.20
	7.20
	5.40
	1.78
	7.28
	0.39
	0.26
	0.47
	<0.03

	M4B SI17
	221.8
	0.21
	-1.3
	62.72
	13.62
	9.25
	6.23
	2.35
	8.64
	0.25
	0.30
	0.34
	<0.03

	M4B SI18
	222.0
	0.21
	0.3
	64.45
	13.84
	9.68
	6.27
	2.30
	8.67
	0.25
	0.31
	0.34
	<0.03

	M4B SI19
	221.5
	0.13
	-0.4
	63.08
	14.11
	9.22
	6.26
	2.05
	8.30
	0.26
	0.30
	0.29
	<0.03

	M4B SI20
	228.5
	0.17
	-0.4
	64.92
	14.32
	8.55
	6.28
	1.98
	8.28
	0.26
	0.31
	0.29
	<0.03

	M4B SP21
	242.0
	0.18
	-0.5
	69.35
	14.71
	8.81
	6.38
	1.95
	9.41
	0.27
	0.32
	0.30
	<0.03

	M4B SP22
	262.8
	0.15
	-1.7
	73.97
	15.19
	8.23
	6.42
	2.08
	11.14
	0.27
	0.34
	0.34
	<0.03

	M4B SP23
	228.4
	0.14
	-2.4
	62.59
	13.65
	8.18
	6.24
	2.00
	7.85
	0.26
	0.30
	0.29
	<0.03

	M4B SP24
	228.5
	0.17
	-1.5
	62.98
	14.39
	8.25
	6.30
	2.06
	7.82
	0.27
	0.31
	0.28
	0.16

	M4B SP25
	202.5
	0.11
	2.2
	61.20
	13.6
	6.0
	5.1
	1.08
	7.99
	0.18
	NM
	0.21
	<0.03

	Notes:
NM = Variable Not Measured;
CBE = Charge Balance Error;
*Indicates parameters and index calculated by PHREEQC;


Table S3. Chemical analysis of the anions assessed in the study.
	Sample ID
	HCO3- (mg/l)
	SO42- (mg/l)
	Cl- (mg/l)
	NO3- (mg/l)
	PO43- (mg/l)

	M1A SB3
	164.9
	18.04
	2.56
	1.43
	0.00

	M1A SI6
	228.8
	25.19
	5.36
	0.46
	1.02

	M1A SI7
	178.7
	22.61
	4.12
	0.00
	1.69

	M1A SI9
	157.6
	22.50
	2.96
	0.00
	1.69

	M1A SI11
	178.0
	17.42
	2.76
	0.00
	1.94

	M1A SI13
	177.5
	16.02
	3.16
	0.05
	0.44

	M1A SI15
	304.4
	16.40
	3.37
	1.60
	0.36

	M1A SI16
	320.3
	15.80
	3.64
	0.12
	0.00

	M1A SI17
	352.8
	15.98
	4.58
	0.05
	0.00

	M1A SI18
	316.7
	14.91
	4.77
	0.05
	0.00

	M1A SI19
	255.3
	14.96
	6.20
	0.00
	0.00

	M1A SI20
	270.5
	14.45
	5.36
	0.05
	0.00

	M1A SP21
	263.2
	15.07
	5.43
	0.00
	0.00

	M1A SP22
	258.3
	14.26
	5.52
	0.00
	0.00

	M1A SP23
	238.4
	16.87
	4.84
	3.10
	0.00

	M1A SP24
	236.0
	16.52
	4.95
	0.45
	0.00

	M1A SP25
	166.6
	16.67
	0.83
	0.05
	0.59

	M1B SB1
	122.8
	16.87
	2.72
	0.00
	1.52

	M1B SB2
	135.9
	16.27
	2.77
	0.00
	1.57

	M1B SB3
	165.0
	15.64
	3.35
	0.00
	1.46

	M1B SI4
	161.8
	16.55
	3.63
	0.00
	1.57

	M1B SI5
	158.2
	23.28
	1.60
	0.00
	1.64

	M1B SI6
	147.5
	22.47
	1.38
	0.00
	1.63

	M1B SI7
	149.0
	24.50
	1.68
	0.00
	1.75

	M1B SI8
	150.4
	27.44
	1.67
	0.00
	1.71

	M1B SI9
	145.2
	23.80
	2.08
	0.00
	1.66

	M1B SI10
	145.2
	23.39
	1.69
	0.00
	1.96

	M1B SI11
	148.3
	23.05
	1.58
	0.00
	1.85

	M1B SI12
	177.5
	19.12
	2.03
	0.00
	1.55

	M1B SI13
	199.1
	18.41
	2.45
	0.00
	1.47

	M1B SI14
	228.3
	11.94
	2.29
	0.05
	1.12

	M1B SI15
	252.8
	16.69
	3.88
	0.05
	1.27

	M1B SI16
	277.2
	16.16
	4.01
	0.05
	1.26

	M1B SI17
	286.0
	16.30
	5.01
	0.00
	1.24

	M1B SI18
	280.4
	8.11
	4.68
	0.00
	1.16

	M1B SI19
	264.4
	15.27
	9.08
	0.00
	1.03

	M1B SI20
	279.0
	15.09
	4.95
	0.00
	1.10

	M1B SP21
	275.9
	14.62
	5.05
	0.00
	1.14

	M1B SP22
	252.1
	15.24
	5.18
	0.05
	1.08

	M1B SP23
	251.1
	15.73
	4.83
	0.00
	1.12

	M1B SP24
	235.4
	15.19
	4.73
	0.00
	1.07

	M1B SP25
	151.3
	17.66
	0.90
	0.00
	1.91

	M2A SI13
	176.2
	14.78
	3.56
	0.00
	1.47

	M2A SI14
	173.8
	11.32
	2.94
	0.00
	1.38

	M2B SB1
	97.4
	12.73
	2.36
	0.00
	2.99

	M2B SB2
	135.9
	12.73
	2.59
	0.00
	3.10

	M2B SB3
	142.6
	12.93
	3.15
	0.00
	3.12

	M2B SI4
	138.7
	13.82
	2.38
	0.00
	3.21

	M2B SI5
	133.4
	17.84
	1.74
	0.00
	2.71

	M2B SI6
	125.6
	18.17
	1.77
	0.00
	2.70

	M2B SI7
	126.9
	20.86
	1.75
	0.00
	2.75

	M2B SI8
	132.3
	20.82
	1.77
	0.00
	2.70

	M2B SI9
	134.9
	7.62
	2.59
	0.00
	2.76

	M2B SI10
	129.7
	15.35
	2.62
	0.00
	3.61

	M2B SI11
	127.7
	14.55
	2.77
	0.00
	3.74

	M2B SI12
	125.6
	14.49
	2.81
	0.05
	3.21

	M2B SI13
	125.9
	14.46
	2.92
	0.05
	3.13

	M2B SI14
	132.5
	14.66
	3.53
	0.00
	3.32

	M2B SI15
	138.2
	14.00
	4.05
	0.05
	2.91

	M2B SI16
	127.1
	13.91
	4.47
	0.05
	3.08

	M2B SI17
	149.8
	14.10
	5.90
	0.00
	2.81

	M2B SI18
	143.2
	13.38
	5.98
	0.00
	3.00

	M2B SI19
	139.6
	13.39
	5.44
	0.00
	3.09

	M2B SI20
	145.5
	13.63
	5.05
	0.05
	2.90

	M2B SP21
	150.8
	13.76
	4.67
	0.00
	2.77

	M2B SP22
	149.4
	13.43
	4.73
	0.00
	2.93

	M2B SP23
	148.3
	13.25
	4.55
	0.00
	2.79

	M2B SP24
	148.9
	14.45
	4.55
	0.00
	2.79

	M2B SP25
	123.5
	12.25
	1.34
	0.05
	2.18

	M3B SB1
	34.2
	34.79
	1.48
	0.00
	0.00

	M3B SB2
	54.5
	35.81
	1.74
	0.00
	0.00

	M3B SB3
	57.4
	35.27
	1.84
	0.05
	0.17

	M3B SI4
	54.8
	36.31
	1.96
	0.13
	0.12

	M3B SI5
	113.9
	27.13
	1.42
	1.85
	0.53

	M3B SI6
	117.7
	27.52
	1.22
	1.04
	0.51

	M3B SI7
	115.0
	26.83
	1.41
	1.87
	0.60

	M3B SI8
	110.2
	28.26
	1.09
	0.30
	0.29

	M3B SI9
	102.2
	29.24
	1.31
	0.28
	0.24

	M3B SI10
	83.5
	31.71
	1.11
	0.46
	0.29

	M3B SI11
	76.3
	33.71
	1.13
	0.46
	0.29

	M3B SI12
	65.8
	33.46
	1.49
	0.30
	0.00

	M3B SI13
	61.4
	33.19
	1.55
	0.45
	0.00

	M3B SI14
	60.9
	35.79
	2.89
	0.49
	0.00

	M3B SI15
	57.0
	33.05
	1.55
	0.43
	0.00

	M3B SI16
	58.0
	32.40
	1.55
	0.35
	0.17

	M3B SI17
	54.9
	33.21
	2.61
	0.18
	0.00

	M3B SI18
	52.6
	38.89
	1.63
	0.22
	0.00

	M3B SI19
	48.3
	35.19
	1.60
	0.05
	0.10

	M3B SI20
	49.3
	37.05
	1.97
	0.05
	0.00

	M3B SP21
	50.0
	38.27
	1.82
	0.12
	0.00

	M3B SP22
	52.6
	36.96
	1.64
	0.00
	0.00

	M3B SP23
	53.8
	34.74
	1.52
	0.15
	0.00

	M3B SP24
	53.6
	38.25
	1.50
	0.19
	0.00

	M3B SP25
	75.6
	29.59
	1.01
	0.86
	0.26

	M4B SB2
	266.9
	11.2
	8.2
	0.0
	0.0

	M4B SB3
	304.4
	11.4
	8.4
	0.0
	0.0

	M4B SI4
	272.8
	11.5
	8.0
	0.05
	0.0

	M4B SI5
	278.0
	11.1
	8.2
	0.0
	0.0

	M4B SI6
	266.9
	11.2
	8.1
	0.0
	0.0

	M4B SI7
	264.1
	12.3
	6.7
	0.0
	0.0

	M4B SI8
	264.1
	12.7
	6.4
	0.0
	0.0

	M4B SI9
	251.2
	13.5
	6.8
	0.0
	0.0

	M4B SI10
	251.0
	33.4
	6.3
	0.0
	0.0

	M4B SI11
	252.0
	13.8
	6.5
	0.0
	0.0

	M4B SI12
	259.2
	14.6
	7.5
	0.05
	0.0

	M4B SI14
	257.6
	13.9
	7.9
	0.0
	0.0

	M4B SI15
	264.1
	13.9
	7.4
	0.0
	0.0

	M4B SI17
	270.6
	14.2
	9.2
	0.0
	0.0

	M4B SI18
	270.8
	12.9
	8.8
	0.0
	0.0

	M4B SI19
	270.2
	12.6
	9.4
	0.0
	0.0

	M4B SI20
	278.8
	11.1
	8.9
	0.0
	0.0

	M4B SP21
	295.3
	12.1
	8.3
	0.0
	0.0

	M4B SP22
	320.6
	11.8
	7.7
	0.0
	0.0

	M4B SP23
	278.6
	11.9
	8.5
	0.0
	0.0

	M4B SP24
	278.8
	12.3
	8.4
	0.0
	0.0

	M4B SP25
	247.1
	11.03
	4.4
	0.05
	0.05


[image: ]
Fig S1 Evolutionary pathway of ion and trace element concentrations for M2B during background conditions, low CO₂ injection rates, increasing injection rates, peak levels, and subsequent return to background levels during both immediate and long-term postinjection phases
	[image: ]
Fig S2 Evolutionary pathway of ion and trace element concentrations for M3B under background conditions, low CO₂ injection rates, increasing injection rates, peak levels, and subsequent return to background levels during both immediate and long-term postinjection phases
[image: ]
Fig S3 Evolutionary pathway of ion and trace element concentrations for M4B under background conditions, low CO₂ injection rates, increasing injection rates, peak levels, and subsequent return to background levels during both immediate and long-term postinjection phases
Calculation steps considering isotope fractionation and mass balance
To estimate the isotopic mass balance and quantify the percentage contribution of injected CO2 to the δ¹³C-DIC signal observed in the sampled monitoring wells, a series of calculation steps was performed. Each step is based on specific assumptions and methodological premises:
1) Isotopic enrichment factor (ε): The theoretical enrichment factor was calculated using the equations proposed by Clark and Fritz (2013). These equations account for the temperature-dependent equilibrium fractionation between CO2(g) and dissolved inorganic carbon species. The temperatures (T, in °C) used in the calculations correspond to those measured in situ at the wellhead during sample collection:
		   	  (1)
				(2)
2) Relative fraction of DIC species: Given that both H2CO3 (hydrated CO2) and HCO3- are present in the groundwater samples, the isotopic mass balance calculations accounted for the proportional contribution of each species to the overall isotopic fractionation from the CO2 source to the δ¹³C-DIC signal (Clark, 2015). For this purpose, the relative fractions of H2CO3 and HCO3- with respect to the total DIC* were determined on the basis of groundwater speciation modeling. The species distribution values were obtained using PHREEQC, allowing for a representative characterization of the DIC system under site-specific geochemical conditions:
 						(3)
 					(4)
*In this study, DIC refers exclusively to the sum of H2CO3 and HCO3-, as the contribution of CO32- is considered negligible under the studied conditions (pH < 6).
3) δ¹³C-H2CO3 and ¹³C-HCO3-: Assuming that both species are in isotopic equilibrium with the CO2 present at the sampled depth interval and that the soil gas during the sampling period consists entirely of injected CO2, the isotopic composition of each species can be described by the following equilibrium fractionation equation:
					(5)
					(6)
The isotopic mass balance for δ¹³C-DIC is then determined by combining the two contributions, weighted by the relative fractions of each species in solution:
 			(7)
The resulting δ¹³C-DIC value represents the theoretical carbon isotopic signature of dissolved inorganic carbon under site-specific conditions, which is influenced primarily by groundwater chemistry, pH, and temperature and incorporates expected isotope fractionation behavior.
4) Multicomponent mixing model: In this study, three potential CO2 sources (or “CO2 pools”) are considered: X = injected CO2, Y = atmospheric CO2, and Z = CO2 derived from C₄ plants. The observed δ¹³C-DIC values are modeled as the sum of the contributions from these sources:
						(8)
Assuming δ¹³C-CO₂(g) values of −12 ‰ for C₄ plants (Koch, 1998; Dawson, 2002) and −8.4 ‰ for atmospheric CO₂ (Graven et al., 2020) and using the same fractionation factors (ε) and proportions of H₂CO₃ and HCO₃⁻ (fH2CO3 and fHCO3-) as previously described, the corresponding δ¹³C values of CO₂(aq) in equilibrium with each source were calculated to range from −10.6 to −10.9 ‰ (C4 plants) and −6.4 to −6.7 ‰ (atmosphere), respectively.
For simplicity, we assume equal contributions from atmospheric and C₄ plant sources (i.e., Y ≈ Z), resulting in a combined average contribution ranging from −8.5 to −8.8 ‰. This assumption reduces the system to two variables, allowing us to estimate the final percentage contribution of injected CO₂ to the measured δ¹³C-DIC values:
			(9)
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