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Safely Buried Depth for Protection of Groundwater from Pollution of Cr and Asat Jiaokou Irrigation
Area in Shaanxi Province

YI Xiu, LI Pei-cheng

(College of Environmental Science and Engineering, Chang”an University, Xi’an 710054, China)

Abstract: Jiaokou irrigation area in Shaanxi Province utilizes Wei River as its water source for farming. In recent years, as extension
of cities and industries in the region, Wei River has been polluted seriously. As the water source for irrigation, Wei River has an
important influence on ecological environment and the quality of groundwater in the area. In order to lessen harm of polluting water
irrigation to soil and groundwater, it is important to put forward efficiency measures to prevent soil and groundwater from pollution. As
to the definition of Safely Buried Depth of protecting groundwater from pollution, it is the given buried depth from groundwater table
to surface. The soil layer in this depth can ensure that harmful elements are purified when polluted surface water seeps into it, and
groundwater is not polluted. Determining the Safely Buried Depth of protecting groundwater from polluting is a critical problem that
needs considering comprehensive factors. Taking with Jiaokou irrigation area in Shaanxi as example, the integral researches are
carried out by regarding irrigation water, soil and groundwater as surface water — soil — groundwater system. The theoretical research
results combine with present conditions of irrigation area. Proceeding from mechanism that Cr and As migration, transformation and
purification in the soil, the coupling calculated results are concluded by choosing cultivated horizon model of water flow movement and
aeration zone model of Cr and As migration and transformation in cultivated and aeration horizons, determining the parameters of
different models according to survey and field experiment results, and using actual analyzed and given concentrations, respectively.

The results indicated that in loess area, when concentrations of Cr and As are less than 10. 0 mg * L' in sewage infiltration fluid, the
purification depths of Cris 5. 0 m, and that of As is 1. Sm in loessial soil. For irrigation area, if the concentration of Cr for irrigation
wateris 1. 0 mg + L™', after irrigating continuously 20 d, the concentration of infiltration water that flow from cultivated horizon below
1.5 m, exceeding the drink water official standard; and below 5. 0 m, it needs 80 d above. For As, if the concentration is 1. 0 mg *

L', even though irrigating continuously 300 d, the concentration of infiltration water that flow from cultivated horizon below 0. 5 m,

not exceeding the standard. When concentrations of Cr and As are 10. 0 mg + L™", after irrigating continuously 20 d for Cr and 150
d for As, the concentrations of infiltration water below 0. 25 m, just surpassing the standard. According to real conditions in loess
irrigation area, the concentrations of Cr and As are far less than the given concentrations in researches, and the same time a part of
accumulating Cr and As in soil may be absorbed by the roots of plants. The results can be reached by composite studies that the Safely
Buried Depth of preventing groundwater from being polluted by Cr and As in loess irrigation area are not less than 5. 0 m and 1. 5 m
under conditions that concentrations of Cr and As in irrigation water are less than 10. 0 mg + L'
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Figure 1 Frame map of the integral model used in the present study
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Table 1 Physical and chemical properties of cultivated soil in Shaanxi Jiaokou irrigation area

- B ZE 1K, A fLBRE AHL Ko ER " 8L S
> <0.01 mm/% <0.002 mm/% /g-*cm™? /% /g kg™! /g kg™! /g kg™! P /mg + kg™ /mg - kg™
o 45.6 11.2 1.23 53.4 8.5 0.38 0.63 8.5 15.4 54.2
R2 EREBAEFMEFRENELER (g - L)
Table 2 As and Cr contents for irrigation water sampled in spring and winter(mg + L")
N . R AT 1T A% I WK T b
e i ___ — R _ AR b
ERELES FHTT 2R Lk Sal fEi T (GB5084 - 85)
ES fifi (As) 0. 005 0.024 — — — <0.05
AU (Ce) 0. 004 0. 007 — — — <0.1
&% il (As) AK — 0. 050 0.036 AR A <0.05
AN (Cr ) 0.022 — 0. 005 0.015 ARKith <0.1
- TR AR
(Langmuir)#5L, B . F3 BERELEEMBEREMSERE(L - kg ")
G- K.C (8) Table 3  Adsorption distribution coefficients for Cr and As in dif-
T 1+FC ferent Lou soil horizon ( L - kg™")
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Table 4 The parameters for the cultivated horizon model

qo a V b/m’+d"" b C, /mg - kg '"" W,/ kg Ki/L - kg™!
/m? /% /m? INFE FoK /d INEE Cr /DA As EKkCr EoK As INFE oK Cr As
200 30 133.4 1.37 3.94 8 0. 167 0. 064 0. 156 0. 046 200 300 0. 685 24.9
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Table 5 The parameters for aeration zone model

p Ve D Ki/L + kg™!
" /g cm”? /m >+ d™! /m* - d! Cr As
0.23 1.28 0.298 5.04x107° 0.749 34.9
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Table 6 Concentrations C, for Cr and As in infiltration water

in the cultivated horizon( mg * L")

Cr G RAEBRIE B (E
Co 0.014 0.1 1.0 10.0
C 0.012 0. 090 0. 906 9.06
As SME AR B
Co 0. 024 0.1 1.0 10.0
¢ 0. 001 0. 005 0. 052 0.519
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Table 7 Concentration C> for Cr in infiltration water of aeration

zone at different times and depths

BHEE FBACTITRWE € /mg - L7

REZE 0.012 0. 090 0. 906 9.06
z=1.5m 0.001 0.032 0.082 0.812
t=20d
z=2.0m 0. 001 0.011 0. 106 1.06
1=30d
z=5.0m 0. 000 0. 000 0. 004 0. 036
t=70d
z=5.0m 0. 002 0.013 0.132 1.32
t=80d
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Table 8 Concentration C. for As in infiltration water of aeration

zone at different times and depths

HHEE T BACH T RWE € /mg - L7

0.052 0.519
z2=0.25m t=90d 0. 002 0.023
z2=0.25m t=150d 0.019 0.186
z2=0.50m ¢=200d 0. 001 0.013
z=0.50m ¢ =300d 0.017 0.169
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