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Abstract; Nitrate in shallow groundwater in Liaocheng suburbs was traced to source by using nitrogen and
oxygen isotopes, and was evaluated by human health risk assessment model. The results showed that the mass
concentration of nitrate in the groundwater of study area was between 3.96 mg/L and 38.9 mg/L. The mass con-
centration of nitrate in 52% of the monitoring sites exceeded 20 mg/L, the limit of class Il water quality in
“Standard for groundwater quality” (GB/T 14848—2017). Nitrate in groundwater primarily derived from NH,
in chemical fertilizers, next from NO; in chemical fertilizers and N mineralization in soil. The non-cancer risk
values of adult males, adult females and minors were all at acceptable risk levels. The main exposure risk was
the drinking groundwater in this area.
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Fig. 1  Hydrogeological data and sampling site distribution in the study area
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Table 1  Results of groundwater quality, nitrogen and oxygen isotope analysis
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S1 Y 9. 04 — 97.3 9.44 -4.2 -1.6
S2 4 kAT 23.7 — 104 9.42 -6.3 0.8
S3 [ aauy 38.9 — 195 9.39 2.6 2.2
S4 W e 8.36 — 174 9.46 -2.6 15.6
S5 JINJBR R 24.1 0. 05 191 9.39 -7.3 5.0
S6 KRR 10. 4 0.08 333 9.35 2.2 6.5
S7 X 25 A 21.7 — 285 9.59 2.1 5.7
S8 ke 19.1 0.05 319 9.41 -9.6 -5.2
S9 i e 21.6 0.10 168 9.39 3.0 8.5
S10 J& 41 i A 23.2 — 296 9.39 0.5 4.4
S11 Eis 8.28 — 61.8 9.56 0.1 3.5
S12 3 b 8.39 0.14 84.2 9.42 -3.2 10. 4
S13 W 18. 1 0.08 156 9.35 0.3 3.5
S14 E A 20. 4 0.07 325 9.33 -0.6 21.8
S15 J& B R 15.8 — 349 9.40 -6.5 11.3
S16 R At 8.36 0.07 114 9.49 -5.9 10. 6
S17 + B 9.23 — 141 9.41 0.9 3.8
S18 AT HAT 19.3 — 131 9.51 -10.1 -3.0
S19 i 24.2 — 139 9.36 -4.8 0.8
$20 T A A 3.96 — 94.2 9.43 0.2 24.8
$21 HIE 20.3 0.05 118 9.43 0.5 7.4
S22 JE W A 22.2 — 180 9.54 -11.3 -0.8
S23 Tk 27.9 — 268 9.56 -3.2 2.4
S24 6 ¥ 7 24.1 — 225 9.42 3.9 8.5
S25 T 23.7 0.06 145 9.38 -0.6 7.4
gg T \ 0 . y=3.3787x+ 12638
50 | | = 300 ’ e R =0.098
& 40 | FEKHEONOs | o L
> 30 | I £ 200 /.-
2 02 (SmmmoT) 5 : e
10 - kAL Ll [ i X 100F o .
ok Ao _E___f_ﬂi _____ ; :
-10 1 1 1 1 1 1 1 ) 0 1 1 1 1 1 1 1 1 |

-5 0 5 10 15 20 25 30
0PN/ %o
B2 HMARMTKALRRHEBRERENEARMUEZSH
Fig. 2 Distribution of nitrogen isotope from different nitrate

sources in groundwater in the study area
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