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Fig. S1 Piper diagram plotted using field data from the study plot used to identify the main groundwater
facies. The diagram identifies Na-HCO; is the predominant water type consistent with various
observations done in Datong basin.
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Fig. S2 Relationship between total arsenic and Fe (a), Mn (b) and ORP while total Mn is plotted against ORP (c).

The correlation of As with Fe suggests that Fe is a significant factor contributing to mobilization of As in the study area

under reducing conditions. Otherwise poor correlations were observed between As and Mn/ ORP. Yet, Mn inversely

correlated with ORP (Figure S3d) and that higher concentration of As is observed under reducing conditions.



2. Raw Data
Table S1 Raw Data in mg/L (unless where indicated) obtained from field data as explained in the main paper.

No (TO ¢ PH &R\I;) ﬁtcs omy ©@ Mg Na K HCO; SO, «l Si Fe?*  Fe (S:g L NHS x‘gl 0 alg L ang/L) asgl/li)

Al 901 797 475 1512 1406 3726 4403 105 6633 3489 214 4615 004 0.083 4 039 1061 2.3 8.4 1.8
A3 840 785  -96.1 444 1918 22.69 9398 052 3738 798 279  7.662  0.04 0.084 12 032 1496 603 4824 2717
A5 868 803 -153.7 446 19.52 2521 88.14 0.65 3748 5799 2615 5394 007 0.125 22 051 1156 428 5620  489.0
B2 879 804  -319 511 10.65 1652 1348 0.6 4387 11.06 2228 5758  0.01 0.043 1 015 713 549 8.2 0.0
B4 867 817  -1559 454 125 1897 1092 044 3774 5537 2211 5247 008 0.155 15 020 1287 191 15981  1389.0
B5S 881 8.8 -141 401 1193 2078 90.16 0.56 3439 4471 1925 5282  0.09 0.106 27 033 1114 373 11874  662.5
Cl 897 802  -758 907 11.05 1775 2524 0.72 489.9 1056 83.06 4.838  0.04 0.136 15 028 1021 103.00  13.1 10.9
C5 883 794 1355 695 1541 18.85 1584 053 479.1 36.07 2644 5687 024 0272 30 153 1838 585 2627.1 18853
D2 851 7.69 2217 1002 24.64 32.63 239.6 111 4411 5173 221.6 5006  0.02 0.105 293 091 1600 557 224 7.1




3. Mineral Reaction Kinetics and kinetics
Table S2 Minerals and their solubility constants used in reactive transport simulation obtained from field data at Datong Basin

Mineral Reactions Solubility Volume
constant fraction
(log;oK)
Albite NaAlSi;Og = Na* + 3SiOy(aq) + AlO,- -20.119 0.055
Annite KFe;AlSi;019(OH), + 6H" = K* + 3Fe?" + 3Si0,(aq) + 4H,0 + AlOy 6.5860 0.203
Calcite CaCO; +H* = Ca* + HCOy 1.8490 0.097
Chlorite (Mg, Fe?)sAlL,Si30,0(OH)s + 8H' = 3SiO,(aq) + 2.5Fe?" + 2.5Mg?" + 8H,0 + 2Al0y 4.2900 0.165
Mlite Ko.sMgo25Al53Si35010(OH), = 1.2H* 0.25Mg?" + 0.6K* + 3.5Si0,(aq) + 0.4H,0 + 2.3A10, -47.418 0.205
K-Feldspar KAISi;05 = K" + 3Si0,(aq) + AlOy -22.910 0.009
Montmorillonite-Na Nag 33Mgo33Al; 6751,010(0OH), = 0.68H" + 0.33Mg?" + 0.33Na* + 0.66H,0 + 4 SiOy(aq) + 1.67A10, -37.158 0.089
Quartz Si0, = SiO,(aq) -3.7390 0.176
Mackinawite FeS + H" = Fe?" + HS- -3.6000
Orpiment As,S; + 6H,0 = 2H,As05 + 3HS- + SH* -79.416

The reactions and solubility constants are from database used for modeling (see main paper). The volume fraction values are converted from
weight percentage obtained from laboratory analysis of aquifer material using XRD analysis.



Table S3. Parameters for calculating kinetic rate constants of minerals obtained from Palandri and Kharaka's open file'

Mineral Acid Mechanism Neutral Mechanism Base Mechanism

k2 (mol/ cn/ s) E (KJ/ mol) n(H") k» E Kk E n(H") A
Albite 6.9183 x 10! 65.0 0.457 2.7542 x 10713 69.8 2.5119 x 1071 71 -0.572 9.8
Annite 1.4100 x 1012 22.0 0.37 2.8200 x 1014 22.0 2.8200 x 10713 22 -0.22 9.8
Calcite
Chlorite 7.7620 x 10712 88 0.5 3.0200 x 1013 88 151.6
Ilite 1.0500 x 10°!! 23.6 0.34 1.6600 x 1013 35.0 3.0200 x 10-7 59 -0.4 151.6
K-feldspar 8.7096 x 10-!! 51.7 0.5 3.8905 x 1013 38.0 6.3096 x 1022 94 -0.823 9.8
Montmorillonite-Na 1.9498 x 1013 48.0 0.22 3.8905 x 10713 48.0 3.8905 x 10°1% 48 -0.13 151.6
Quartz 1.0233 x 1014 87.7 9.8

NOTE: k? is the rate constant at 25 °C, E is the activation energy, n is a power term (constant) for both acid and base mechanism with respect to H" and A is
specific surface area. Calcite and chlorite were allowed to react at equilibrium



4. Aqueous Complexes

The list of aqueous complexes used in this study can be obtained from the text file (Chemical.out)
accompanying the manuscript.

5. XRD Results

Figure S1 provides evidence of XRD analysis as stated in the manuscript. The methodology behind XRD

as used in Datong Basin is available in Gao et al.> Explanation of the outcome is beyond the scope of this
manuscript.
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Fig. S3 XRD output used to obtain mineral volume fraction for Datong Basin aquifer sediments. The
Minerals (weight perecent) identified from the XRD analysis are albite (6%), annite (17%), calcite (10%),
chlorite (16%), illite (22%), K-feldspar (1%), montimorillonite (10%) and quartz (18%).
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Fig. S4 Percentage change in volume fraction of chlorite which displays incongruent dissolution with
annite (main article)
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