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Abstract: In recent years, it has been reported that high arsenic groundwater is widely distributed in the the middle Yangtze River
lacustrine plain. The Poyang Lake plain (PYP) and the Jiangbei plain (ancient Pengli Lake, JBP) are typical lacustrine plains rich in
groundwater resources on the northern and southern sides of the middle reach of the Yangtze River. However, the spatial
distribution of groundwater arsenic in these regions has not been clearly studied, which posed potential risks to regional water
supply security. In this study, 98 shallow groundwater samples and 8 surface water samples were collected in these two regions.
The spatial heterogeneity of arsenic in groundwater and its controlling factors were identified by hydrochemistry and stable isotope
analysis. The arsenic contents of shallow groundwater in JBP range from 0.65 to 956.72 pg / L (average 210.78 pg/1.), and the

high arsenic groundwater is mainly distributed in the ancient Yangtze River channel. The arsenic contents of shallow groundwater
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in PYP range from 0.09 to 267.45 pg/L (average 11.85 pg/L), and the high arsenic groundwater is only distributed in parts of

Ganjiang River delta. Stable water isotope composition (8D and 8°0) of groundwater samples from the JBP is more negative and

significantly different from surface water relative to the PYP. Multivariate statistical results of groundwater chemistry data indicate

that the differences of provenance and aquifer structure are the key factors affecting arsenic spatial heterogeneity in shallow

groundwater in PYP and JBP, the microbially mediated reductive dissolution of arsenic-bearing iron minerals leads to arsenic

release in groundwater. Groundwater arsenic in the Jiangbei plain is supposed to be originated from the sediments from ancient

Pengli area of Yangtze River provenance. The stable isotopic signatures of hydrogen and oxygen in groundwater indicate that the

aquifer environment in JBP is closer and the groundwater circulation and alternation speed is slower compared with the PYP,

which is more conducive to arsenic release and enrichment in the groundwater.
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Fig.1 Locations of sampling sites and hydrogeological sections in the study area
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Table 1 Water chemistry of groundwater from Poyang Lake plain and Jiangbei plain
. R BH 38~ 5 TLALF I
e/ ME RARM CFHME fRERE BERARL R/ME R CFHME AR ERFR

pH 4.70 7.42 6.06 0.61 0.10 6.66 7.26 6.97 0.14 0.02
C (1S/cm) 55.50 612.00  246.69  135.68 0.55 292.00 1148.00 751.45 180.35 0.24
Eh (mV) —137.00 322.50  152.39  121.91 0.80 —174.80 181.20  —50.31 114.71 —2.28
Fe’"(mg/L) ND 27.00 2.89 6.59 2.28 ND 14.75 5.03 4.02 0.80
NH,-N(mg/L) ND 23.00 1.09 3.29 3.02 0.01 15.60 3.37 3.13 0.93
DOC(mg/L) ND 4.54 1.53 1.07 0.70 1.98 16.83 6.57 2.69 0.41
Ca (mg/L) 2.19 105.79 23.80 19.75 0.83 38.49 209.91 137.91 40.00 0.29
Na (mg/L) 3.08 47.67 13.45 9.68 0.72 7.28 84.09 19.81 13.27 0.67
Mg (mg/1.) 0.95 19.50 6.13 3.98 0.65 14.24 50.50 32.91 9.21 0.28
Cl (mg/L) 0.52 147.37 20.28 23.52 1.16 0.92 72.74 12.59 15.86 1.26
NO, (mg/L) 0.01 111.71 19.92 27.09 1.36 0.01 94.64 9.84 21.94 2.23
SO,* (mg/L) 0.01 47.71 10.96 13.70 1.25 0.01 79.34 11.49 21.72 1.89
HCO, (mg/L) 9.19 290.91 95.57 69.77 0.73 17.24 862.01 565.30  203.51 0.36
As (ng/L) 0.09 267.45 11.85 38.63 3.26 0.65 956.72 210.78  227.64 1.08
Fe (mg/L) 0.01 48.08 5.82 12.98 2.23 0.01 20.30 6.63 5.57 0.84
Mn (mg/L.) 0.01 21.21 1.34 3.08 2.30 0.01 3.48 0.47 0.61 1.30

W ND. R R T A R .
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Table 2 Contribution ratios of groundwater factors from PYP and JBP
tohi YLAL I TR0 B 3891 - T
N
o FEHW T U5 % PC1 PC2 PC3 T T 2% PC1 PC2 PC3
Ca 0.890 0.613 0.687 —0.204 0.827 0.817 —0.147 —0.372
Mg 0.871 0.508 0.776 0.100 0.613 0.690 —0.188 —0.318
Na 0.770 —0.431 0.712 0.277 0.816 0.580 —0.609 0.331
HCO, 0.772 —0.651 0.444 0.388 0.841 0.647 —0.174 0.626
Cl 0.917 0.700 0.593 —0.277 0.886 0.779 0.299 —0.436
S()f* 0.628 —0.780 0.102 0.097 0.828 0.266 —0.655 0.573
NO, 0.821 —0.869 0.220 0.130 0.700 0.541 —0.512 —0.382
As 0.578 0.639 —0.243 0.333 0.766 0.494 0.692 0.207
Fe 0.741 0.717 —0.305 0.365 0.774 0.426 0.705 0.310
NH,-N 0.709 0.576 0.018 0.613 0.707 0.416 0.701 0.206
Tk (%) 43.529 23.414 10.021 34.692 27.060 15.846
ZITTHRR (%) 43.529 66.943 76.964 34.692 61.752 77.598
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