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Distribution characteristics and influencing factors of organophosphorus pesticides in Jianghan plain groundwater.
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Abstract: To investigate the distribution characteristics of organophosphorus pesticides (OPPs) in groundwater,
38groundwatersamples on the established monitoring field site with 13monitoring points and 4surface water samples were
sampled in June, 2015, in Jianghan plain. According to the determination of some main chemical parameters and OPPs
contents, the distribution characteristics and influencing factors of OPPs in Jianghan plain groundwater were studied.
Groundwater in this area presents mainly HCOs-Ca-Mg type with strong reducibility. OPPs were ubiquitous in our studied
area ranged from 31.5 to 264.5ng/L,with the averageof 86.5ng/L.Three of higher OPPs concentrations were omethoate,
methamidophos and diazinon, with the average of 54.3, 32.1 and 27.8ng/L, respectively. Not only single one but the sum
of OPPs concentrations were below the MAC standard in “Groundwater Pesticide Residues in Water” (EEC80/778)
andthe threshold of drinking water“Hygienic Standard for Drinking Water”(GB 5749-2006) to prove less effect on the
local ecological environment. The vertical distribution of OPPs concentration followed as: 50m>25m>10m, while the
horizontal distributionfollowing:nearby river farm area> farm area> nearby riverarea. The distribution characteristics of
OPPs were also influenced by many factors, such as application amount of OPPs. the interaction between the surface
water and groundwater . the fluctuation of hydrochemical parameters in groundwater and the biological and non-biological
degradation.
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Table 2 The main chemical indexes in groundwater samples
TREA W) pH K DO Eh K Na Ca Mg Fe Mn HCOs Cl DOC
(mgl) (mV) (mg/L) (mg/L) (mg/L) (mg/L) (mglh) (mgl) (mgl) (mgl) (mgl)
10 6.95 0.86 -111.6 0.62 18.26 139.4 22.69 6.49 3.53 766 55.39 6.36
SYO01 25 6.99 0.6 -10.84 2.50 17.61 141 21.63 1.78 1.25 605 1.51 1.99
50 7.21 0.57 -106.1 1.21 10.13 116.5 18.93 3.11 0.35 477 1.27 2.08
10 6.79 0.43 -84.7 1.23 6.82 87.65 20.13 1.91 0.24 790 6.51 3.80
SY02 25 7.14 0.25 -122.2 1.59 21.94 116.9 23.48 3.93 0.26 557 1.97 2.61
50 6.96 0.58 -97.4 2.23 19.67 126.4 20.00 3.71 0.39 556 2.00 2.17
10 6.62 0.45 -101.8 3.34 16.93 187.2 27.44 15.13 0.96 815 33.68 7.27
SY03 25 6.99 0.46 -138.8 1.41 20.91 136.3 20.43 5.89 8.22 609 1.54 4.57
50 6.97 0.63 -109.1 1.93 16.57 127.6 20.80 5.03 0.52 543 2.83 2.42
10 6.98 2.07 -111.8 1.25 22.51 201.4 29.67 7.74 0.80 939 3.03 4.11
SY04 25 6.86 1.26 -133.5 3.57 29.66 145.9 23.34 9.12 0.52 727 1.15 6.50
50 6.71 2.07 -103.6 7.65 5.18 7.21 0.61 0.10 0.01 42 1.45 1.10
10 6.63 0.48 -1323 3.36 16.55 137.5 19.03 8.72 0.74 586 30.57 7.39
SYO05 25 6.83 0.53 -134.9 1.50 18.84 134 20.31 3.28 0.23 585 1.81 3.05
50 6.92 0.76 -105.9 2.09 15.99 123.4 19.52 2.68 0.18 535 1.13 2.30
10 6.86 0.31 -122.7 1.92 13.03 182.9 25.52 13.20 1.88 660 43.47 3.89
SY06 25 7.05 0.78 -145.4 3.02 19.29 143.9 22.08 10.77 0.63 639 3.25 6.15
50 7.02 0.65 -86.7 2.19 16.07 127.4 20.21 2.73 0.20 543 1.90 2.56
10 6.87 1.14 -141.3 4.19 26.41 158.6 25.06 7.67 1.81 746 7.95 9.12
SYO07 25 7.19 1.09 -134.9 1.60 29.09 152.7 24.29 0.43 1.65 702 2.68 2.47
50 6.83 0.32 -94.1 1.35 26.64 151.2 22.70 4.66 3.71 644 25.82 2.61
10 6.97 0.26 -132.2 0.85 28.04 168.4 27.75 9.50 1.25 791 10.70 222
SY08 25 7.09 0.2 -146.6 2.27 18.78 115.1 18.87 5.81 0.52 521 1.22 2.78
50 7.41 0.37 -57.7 3.69 3.74 53.22 6.59 0.02 0.02 135 34.03 2.73
10 6.94 1.27 -113.9 2.27 26.86 159.6 33.30 7.45 0.50 852 2.29 4.07
SY09 25 7.29 4.77 -96.4 2.52 3.77 33.07 4.86 0.01 0.00 303 16.65 3.78
50 7.12 1.39 -134.2 0.72 6.23 64.69 11.90 1.37 0.19 551 1.37 2.06
SY10 10 6.84 0.32 =722 0.34 10.69 89.53 19.62 0.66 2.50 735 11.97 2.11
25 7.19 0.53 -144.6 0.84 21.71 142.4 24.76 7.16 0.49 657 1.70 1.96
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TRER W) pH K DO Eh K Na Ca Mg Fe Mn HCOs Cl DOC
(mglLl) (mV) (mg/L) (mg/l) (mgLl) (mgLl) (mgl) (mgl) (mgl) (mgL) (mgl)
SY10 50 72 0.57 -1333  1.86 19.05 1287  20.06 2.96 0.35 564 1.64 2.02
Syl 10 6.86 056  -102.7  1.30 18.15 1447 2481 7.44 2.03 636 19.48 7.45
25 7.21 1.18 -140 1.38 27.62  139.6  23.05 5.07 2.14 695 50.09 3.28
10 6.79 0.6 -83.1 2.18 2099  160.8 3123 3.23 2.03 753 2931 723
SY12 25 7.06 0.45 -152 5.61 32.89 134 17.62 9.79 2.00 618 1.52 3.68
50 72 039  -136.3 345 22.81 1119  19.03 2.30 0.41 556 2.74 2.43
10 6.91 0.49 -70.5 1.26 3122 1597 43.85 251 1.77 1001 325 1.59
SY13 25 7.13 077  -1552 117 17.52 8534 1427 3.51 1.05 751 3.71 3.50
50 7.16 031  -1389 0.7 6.45 36.84 8.56 1.30 0.11 514 1.14 1.74
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Table 3 The content of OPPs in water samples (ng/L)

REEE R (m) S T(OPPs)
P1 P2 P3 P4 P5 P6 P7 P8 P9 P10
10 28.3 10.5 4.1 n.d. n.d. 25.5 n.d. n.d. n.d. n.d. 68.3
SYO01 25 n.d. n.d. 21.4 n.d. n.d. 10.1 n.d. n.d. n.d. n.d. 31.5
50 n.d. 10.5 21.3 n.d. n.d. 8.8 7.2 n.d. n.d. n.d. 47.8
10 n.d. 10.7 10.5 n.d. n.d. 8.52 n.d. n.d. n.d. n.d. 29.7
SY02 25 n.d. 8.9 10.9 n.d. n.d. 11.3 n.d. n.d. n.d. n.d. 31.1
50 n.d. 10.8 11.5 n.d. n.d. 11.4 n.d. n.d. n.d. n.d. 33.7
10 n.d. n.d. n.d. n.d. n.d. 23.5 n.d. n.d. n.d. n.d. 23.5
SY03 25 n.d. n.d. 4.5 n.d. n.d. 11.3 n.d. 4.1 16.2 n.d. 36.0
50 37.8 15.3 49.0 n.d. n.d. 68.9 n.d. 0.5 5.0 n.d. 176.4
10 n.d. n.d. n.d. n.d. n.d. 16.9 n.d. 0.7 n.d. n.d. 17.6
SY04 25 n.d. n.d. n.d. n.d. n.d. 29.2 n.d. 42 5.9 n.d. 39.3
50 n.d. 11.6 n.d. n.d. n.d. 37.0 n.d. n.d. n.d. n.d. 48.6
10 n.d. n.d. n.d. n.d. n.d. 425 n.d. n.d. n.d. n.d. 42.5
SY05 25 n.d. 11.1 91.0 n.d. n.d. 74.5 n.d. n.d. n.d. n.d. 176.5
50 n.d. 10.9 136.2 n.d. n.d. 17.3 n.d. n.d. n.d. n.d. 164.4
10 23.6 n.d. 53.8 n.d. n.d. 66.8 n.d. n.d. 10.3 n.d. 154.5
SY06 25 32.5 n.d. 200.7 n.d. n.d. 62.6 n.d. 3.94 17.6 n.d. 317.3
50 40.5 13.1 224.6 n.d. n.d. 43.6 n.d. n.d. n.d. n.d. 321.8
10 334 n.d. n.d. n.d. n.d. 23.0 n.d. n.d. n.d. n.d. 56.4
SY07 25 n.d. 11.5 50.4 16.6 n.d. 15 n.d. 3.0 n.d. n.d. 96.4
50 28.1 10.4 3.6 n.d. n.d. 10.9 n.d. n.d. n.d. n.d. 53.1
10 n.d. n.d. n.d. n.d. n.d. 18.5 n.d. n.d. n.d. 18.5
SYO08 25 n.d. n.d. 57.7 n.d. n.d. 23.3 n.d. n.d. n.d. n.d. 81.0
50 n.d. n.d. n.d. n.d. n.d. 24.9 n.d. n.d. 58.8 n.d. 83.7
10 n.d. n.d. 20.9 n.d. 13.4 24.9 n.d. 21.1 6.5 n.d. 86.8
SY09 25 n.d. n.d. n.d. n.d. 17.7 19.3 n.d. 13.4 9.8 n.d. 60.2
50 n.d. n.d. 27.2 n.d. n.d. 15.8 n.d. n.d. 15.6 n.d. 58.6
10 n.d. n.d. n.d. n.d. n.d. 17.5 n.d. n.d. 6.0 n.d. 23.5
SY10 25 n.d. n.d. n.d. n.d. n.d. 29.5 n.d. 3.8 n.d. n.d. 333
50 32.7 n.d. 27.1 n.d. n.d. 18.4 n.d. n.d. n.d. 3.5 81.7
Y11 10 n.d. n.d. 39.5 n.d. n.d. 27.7 n.d. 0.8 n.d. n.d. 68.1
25 n.d. n.d. 127.4 n.d. n.d. 62.0 n.d. n.d. n.d. n.d. 189.3
10 n.d. n.d. n.d. n.d. n.d. 25.0 10.2 117 n.d. 11.4 163.58
SY12 25 n.d. n.d. 38.4 n.d. n.d. 41.3 n.d. n.d. n.d. n.d. 79.7
50 n.d. n.d. 29.7 n.d. n.d. 20.0 n.d. n.d. n.d. n.d. 49.7
10 n.d. n.d. n.d. 17.4 n.d. 18.1 n.d. 2.6 n.d. n.d. 38.1
SY13 25 n.d. n.d. 83.0 n.d. n.d. 343 n.d. 1.4 n.d. n.d. 118.7
50 n.d. 11.4 12.7 n.d. n.d. 18.2 n.d. n.d. n.d. 423 423
SWO1 n.d. 27.8 323 n.d. n.d. 12.5 n.d. n.d. 8.9 n.d. 81.5
SWo02 46.3 12.1 50.0 n.d. n.d. 80.6 n.d. n.d. 36.1 n.d. 225.1
SWo03 n.d. n.d. 54.4 n.d. n.d. 30.7 n.d. 3.6 6.4 n.d. 95.1
SWo04 31.9 n.d. 56.5 n.d. 21.3 66.5 n.d. 10.5 13.2 n.d. 199.9

P L, P2:IRCRE, P3AEAL R R, P4 HERE, PSARIR, P6: IR, P7: FHELXT B, P8: SR ik, PO XA, P10:MEBRL A, “n.d.” KR
KA P 7K e B AR AR HR A I AR BN .
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