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Table 1 The detection of 40 pesticides in the study area
e 5 YL CAS & KB PIME bR 2
E4 (ng/L)  (ng/L) (ng/L)
o -HCH 319 -84 -6 ND~116.8 11.9  21.1
B - HCH 319-85-7 ND~209.5 23.6  37.7
y - HCH 58 -89 -9 ND~446.0 180.7  82.2
5 - HCH 319 -8 -8 ND-~14.5 8.3 3.5
44-DDD  72-54-8 ND-~5.4 3.0 1.5
44-DDT  50-29-3 ND~7.7 5.4 2.3
HHLA L& 76 -44 -8 ND~25.5 9.0 5.9
W4 1024 -57-3 ND-~4.5 4.5 0.8
s a | 959 -98 -8 ND~101.9 25.9  20.4
WM EREE 1031 -07 -8 ND~39.6  20.8 9.3
G 60-57-1 ND-~2.1 2.1 0.4
AR 72-43-5 ND~21.0 11.4 5.7
Hh s AL 2675-77-6 ND~15.4 5.5 4.3
FORBE 78 =34 -2 ND~198.8 83.9  57.0
TR 333-41-5 ND-~37.8 10.8 8.9
IR 60-51 -5 ND-~288.2 231.4 116.7
T w 297 -97-2 ND~89.6 60.4  33.9
Fh 62-73-7 ND-~53.7 29.5 16.1
TR 121 -75-5 ND~223.2 72.6  48.0
I 52-85-7 ND~51.9 33.9 16.7
BB 35400 -43 -2 ND~981.1 283.0 182.8
Aol HUKEE 7786 -34 -7 ND~258.8 228.3  86.8
B 327-98-0 ND-~9.9 5.3 2.1
fE i 55-38-9 ND-~3.0 2.2 0.8
R 115-90-2 ND~20.8 20.5 5.2
AT 2921 -8 -2 ND~5.6 5.6 1.4
RIS 122 -14 -5 ND~164.6 164.6  30.0
TiBids 3244 -90 -4 ND~112.9 112.9  20.6
FhE 22248-79-9 ND~35.2 35.2 6.4
TBRRE 34643 —46 -4 ND~24.4 24.2 4.4
3 - BRI FE 1655 -82 -6 ND ~299.0 133.5  68.3
Ik 1912-24-9 ND~91.0 29.2  26.0
PEAN 16752 -65 =7 ND ~1154.9 157.0  204.0
Wk 1563 —66 -2 ND ~368.0 255.8 129.7
B 21725-46-2 ND~54.0 31.2  19.6
HHLA WAL 21087 -64 -9 ND~31.7 14.7 8.8
SN B 51218 —45 -2 ND ~3067.5 772.8  559.9
LN 2631 -37 -0 ND ~190.22 179.5 45.6
iz 15972 -60 -8 ND~14.5 13.6 3.5
iipupe: 122-34-9 ND~179.0 178.9  32.7
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Fig.2 Spatial distribution of pesticides in the study area
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HIGHLIGHTS

(1) The concentration differences of organochlorine pesticides, organophosphorus pesticides and organic nitrogen
pesticides were related to their application history and properties.

(2) The spatial distribution characteristics of pesticides were influenced mainly by the groundwater depth and
lithology of the aerated zone.

(3) HCHs and DDTs in the area had two sources of the recent or historical utilization.

ABSTRACT

BACKGROUND: Groundwater is the primary drinking water source in the alluvial — pluvial fan of the Hutuo
River. Pesticides application during agricultural planting leads to groundwater pollution. The pesticide pollution
investigation work of this area in groundwater is relatively scarce.

OBJECTIVES: To study the pollution and distribution characteristics of pesticides in groundwater collected in the
alluvial — pluvial fan of the Hutuo River.

METHODS: Gas Chromatography — Mass Spectrometry was used to analyze 75 pesticides in 30 groups of
groundwater samples, and the results were investigated by statistical methods.

RESULTS: The results show that pesticides were detected in all 30 sampling sites. 40 of 75 pesticides were
detected, which include organochlorine pesticides, organophosphorus pesticides, and organic nitrogen pesticides.
The pesticides with the highest detection frequency were 3 — hydroxycarburan (93.3% ), dioxathion (90.0% ) and
chloroneb (90.0% ). The pesticide with the maximum sum detection concentration of 30 samples was carbofuran
(4860. 6ng/L). The average detected concentrations of three pesticide types in the study area were 70. 8ng/L for
organochlorine pesticides, 392. 7ng/L for organophosphorus pesticides, and 580. 9ng/L for organic nitrogen pesti —
cides, which is related to the application history and property of three pesticide types.

CONCLUSIONS:: Organochlorine pesticides were banned in 1983 due to their high toxicity and hard degradation.
At the beginning of the 21st century, relatively efficient and easily degradable organophosphorus pesticides and
organic nitrogen pesticides developed rapidly. From the top to the middle of the alluvial fan, the concentration of
the three pesticide types decreased gradually. The spatial distribution characteristics of pesticides were mainly
influenced by the hydrogeological characteristics of the alluvial fan. HCHs in the area were from the recent using of
lindan or industrial degradation of HCHs, DDTs were from the release of new DDT or historical ultilization. The
research results provide basic data support for groundwater pesticides pollution monitoring and groundwater — related

standard formulation in China.

KEY WORDS; pesticides; groundwater; alluvial — pluvial fan of Hutuo River; hydrogeological characteristics;
Gas Chromatography — Mass Spectrometry
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