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Tablel The results of groundwater isotope and chemical analysis

o N . NOs =N NH," cl- S"N 50 DO
5 Fhdhd 5 SREHL /mg-L* /mg-L* /mg-L* %o %0 %0
1 CYK-1 ¥ 9.04 <0.04 97.29 -42 -16 9.44
2 CYK-2 AR 5RAT 23.72 <0.04 104.35 -6.3 0.8 9.42
3 CYK-3 SRAF AR 38.88 <0.04 194.80 2.6 2.2 9.39
4 CYK-4 =358 8.36 <0.04 173.57 -2.6 15.6 9.46
5 CYK-5 7N RE 24.09 0.05 191.04 -7.3 5.0 9.39
6 CYK-6 RS 10.37 0.08 333.04 2.2 6.5 9.35
7 CYK-7 X ZEAY 21.68 <0.04 285.26 2.1 5.7 9.59
8 CYK-8 BEE 19.09 0.05 319.25 -9.6 -5.2 9.41
9 CYK-9 npas 21.60 0.10 168.48 3.0 85 9.39
10 CYK-10 VEEANGTD) 23.19 <0.04 295.82 0.5 4.4 9.39
11 CYK-11 EIF 8.28 <0.04 61.77 0.1 35 9.56
12 CYK-12 SR 8.39 0.14 84.21 -3.2 104 9.42
13 CYK-13 B 18.10 0.08 156.01 0.3 35 9.35
14 CYK-14 )R 20.41 0.07 325.28 -0.6 21.8 9.33
15 CYK-15 Ja -+ EER 15.78 <0.04 349.13 -6.5 11.3 9.4
16 CYK-16 HREART 8.36 0.07 114.05 -5.9 10.6 9.49
17 CYK-17 RANL: i) 9.23 <0.04 140.92 0.9 3.8 9.41
18 CYK-18 i A 19.31 <0.04 130.97 -101 -3.0 9.51
19 CYK-19 TV 24.18 <0.04 138.85 -4.8 0.8 9.36
20 CYK-20 + B 3.96 <0.04 94.21 0.2 24.8 9.43
21 CYK-21 S 20.25 0.05 11757 05 7.4 9.43
22 CYK-22 JEW KR 22.22 <0.04 179.75 -113 -0.8 9.54
23 CYK-23 EEEIPT) 27.85 <0.04 267.86 -3.2 24 9.56
24 CYK-24 it 24.06 <0.04 225.19 3.9 85 9.42
25 CYK-25 b vl 23.65 0.06 144.93 -0.6 7.4 9.38
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Analysis of Shallow Groundwater Nitrate Pollution Sources in the Suburbs of Liaocheng City
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Abstract: In order to accurately investigate the shallow groundwater nitrate pollution source in the suburbs of Liaocheng City, this
paper analyzed the groundwater nitrate contents at 25 monitoring points, and traced the sources of nitrate pollution in groundwater
by using nitrogen and oxygen isotopes, then calculated the contribution rates of various sources by using the material balance
hybrid model. The results show that: (DThe nitrate contents of groundwater are among 3.96~38.88 mg/L, and the concentration of
nitrate in over half monitoring points exceed 20 mg/L, which is the upper limit of Class Il water of the Sanitary Standard for
Drinking Water. @The 8"N-NOs™ in the groundwater is among -11.3%0~3.9%c while the §“O is among -5.2~25.8%0, which indicate
that groundwater nitrate pollution is closely related to agricultural fertilization, and its main sources are NH," and NO; in fertilizer,
followed by mineralization of N in soil. ®Calculated by the material balance hybrid model, the contribution rates of NH,* .NO,"
and N to nitrate pollution are 82%, 12% and 5% respectively. @It is suggested to strength fertilizer application management and
municipal water supply pipeline construction, and municipal water supply is recommended for the regional residents to drink.

Key words: nitrogen and oxygen isotope traceability; nitrate; shallow groundwater; material balance hybrid model; suburbs of
Liaocheng City



