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Fig.1 Groundwater contour diagram of the study area ( November 2019)
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Fig.2 Groundwater environmental background value zoning and sampling points in the study area
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Fig.3 Cumulative frequency graphs for typical indicators of groundwater environmental background values in the study area
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Tab.1 Typical indicators statistical of groundwater environmental background values of the study area

4K et w(HCO; )/ w(Cl7)/  (S0i")/ w(K*)/ w(Ca*)/ o(Na*)/ o(Mg?*)/ pH TDS/
(mg+L7") (mg-L7') (mg-L7') (mg-L7') (mg-L7') (mg-L7') (mg-L7") fH (mg-L7")
% 431.13 64.35 79.97 1.99 72.08 57.81 39.97  7.57 632.14
e 437.04 72.59 87.06 1.97 73.07 69.74 43.58  7.57 686.67
HRMETR(5% ) 251.58 24.36 21.32 0.50 40.40 39.52 22.35  7.21 369.20
e Wl ER(95% ) 606. 56 139. 80 183. 12 3.84 116.67 120.92 68.78 7.88  1142.00
I3 AR IEA IEA IEA ER IER IEZ& EEA ES IEZ&
FEAKA~ 12 12 12 12 12 12 12 18 17
LREDA 527.82 121.01 100. 86 1.81 99.00 110.40 55.40  7.60 772.05
A E 503.94 112.82 121.95 2.34 88.66  102.14 59.38 7.6l 842.26
I B fE R (5% ) 297.78 35.31 47.24 0.55 34.53 42.82 36.40  7.19 488.20
Wl EMR(95% ) 675.23 197.72 241.20 5.13 134.84 168.20 92.21 7.96  1480.10
ArA 2R E E# IEZ IEZ IEZ IEZ EAES B
FEAK A 9 9 9 9 9 9 9 20 20
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P sk w(HCO; )/  w(Cl7)/ w(S0;")/ w(K')/ (C*)/ w(Na*)/ w(M£*)/ pH TDS/
(mg- L") (mg- L") (mg- L") (mg-L7") (mg-L7'") (mg-L7") (mg-L") B (mg-L"
LREDA 553.02 140.03 162.01 0.22 72.60  126.04 46.80 7.55 886. 50
A 532.89 150. 42 195.19 0.84 76.63 138.39 50.34  7.67 928. 80
X HERMETRG%) 303.03 34.94 26.46 0.022 24.20 48.22 20.58  7.32 409. 60
Bl FR(95% ) 791.20 288. 80 394. 80 2.12 130.60  259.60 90.12 8.07  1348.40
YA A EA ER ES ER ES ES ES ES ER
FEAR A 9 9 9 9 9 9 9 10 10
LREDA 415.02 54.59 54.80 2.01 78.20 66.30 46.90 7.54 567.50
HH 472.86 70. 89 60. 54 1.85 84.11 68.75 47.93  7.55 614.11
Wix HRMETFHRG%) 258. 60 10. 86 5.56 0.55 44.58 20.55 19.80 7.23 310.00
HaRE ERR(95% ) 752.40 168.8 121.6 7.92 120. 04 131.6 82.38 7.73 920.79
VAiiE Y IEA IEA EA SHEUES EA EA EEES EA
FEAEA 25 25 25 25 25 25 25 29 29
EREIVEAS 543.08 109. 19 130. 00 1.83 79.83 139. 10 64.52  7.50 854.50
ot 573.28 123.84 142.77 2.46 96.60  144.57 65.87 7.50 855.33
VX HRMETRG%) 477.06 44.84 39.46 0.54 56.13 86. 60 39.16  7.08 563.16
- HRE ERR(95% ) 721.10 230. 10 284. 60 5.43 167.60  235.60 96.89 7.96  1376.05
B e IEA IEA IEA ES ES ES EEES IER
FEARB A 19 19 19 19 19 19 19 35 34
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Fig.5 Contour for typical indicators of groundwater environmental background values in the study area
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Analysis of groundwater environmental background values in the Yellow
River lateral seepage impact zone in Henan Province

MA Mengke', MA Meng®, GU Yu', BAI Xue’, HUANG Yonghui', CHEN Lei'
(1. Prevention and Conirol Center for the Geological Disaster of Henan Geological Bureau, Zhengzhou Henan 450012, China;
2. China Institute of Water Resources and Hydropower Research, Beijing 100038 ,China; 3. Beijing Institute of Geo — Engineering ,
Beijing 100048, China)

Abstract; The groundwater environmental background value is an important basis for measuring whether the
groundwater is polluted, and the groundwater environmental background value is an important yardstick for evalua-
ting the sustainable development level of groundwater in this region. Five groundwater background value unit zon-
ings were divided in this paper based on the hydrogeological and groundwater chemical characteristics of lateral
seepage impact zone in the lower reaches of the Yellow River in Henan Province. The groundwater environmental
background values and ranges of 8 groundwater chemical indicators in each zoing were calculated using mathemati-
cal and statistical methods. The results show that the groundwater background value of Zone 1V in the Yellow Riv-
er terrace is the lowest, while that of Zone I and Zone II on the southem bank of the Yellow River is lower. The
background values of Zone V on the northem bank of the Yellow River and Zone III, where the Yellow River turns
from east — west to south —west, are higher. The main groundwater types in the study area are HCO; - Ca’* -

Mg** - Na’*, HCO; —Mg’" - Ca’* - Na® and HCO; —Mg** - Na® - Ca’* water. There are high background
value areas for Ca’*, Mg”*, SO;~, Cl~, TDS and other indicators in the study area. The high background value
area of Ca’* and Mg’ may be caused by mineral dissolution and cation exchange, and that of SO;~ and Cl~ may
be caused by agricultural non — point source pollution. The high background value area of TDS is caused by strong
evaporation and concentration in this area. The Gibbs diagram shows that the groundwater in this area is mainly
affected by the weathering and dissolution of minerals in the original strata, and is also affected by partial evapora-
tion and concentration. The water quality distribution law of the lateral seepage impact zone in the lower reaches of
the Yellow River in Henan Province was identified, and the understanding of the formation and evolution mecha-
nism of groundwater quality in this region was improved. The research results could provide important support for
maintaining the sustainable development of regional groundwater.

Keywords: background value of groundwater; groundwater chemistry; mathematical and statistical methods; the

Yellow River lateral seepage impact zone
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