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Influence on Shallow Groundwater by NH;-N in Polluted River
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Abstract: NH,-N pollution in surface water and groundwater is currently very severe. Experiment simulation of NH,-N mi-
gration was carried out in a column filled with three kinds of natural sand under the reflux of domestic sewage. Adsorption
saturation of NH;-N in the column was reached within 17 days for the coarse sand and 130—140 days for the medium sand.
suggesting the easiness of NH,-N migration to groundwater. However, the field test in Liangshui River and its groundwater
is incompatible with the experimental observation. When the concentration of NH,-N reached 46. 86 and 26. 95 mg/L in Li-
angshui River, the groundwater has a NH,-N concentration of less than 1. 10 mg/L. The little influence of Liangshui River
on the groundwater NH,-N was attributed to the bottom mud, the thickness and character of the infiltration media underly-
ing the river bed as well as the seepage quantity of the river. Importantly, the NH,-N absorbed by the penetration media un-
derlying the sewage-received river would be transported into the groundwater after addition of clean water and cleanup of the
mud, causing a secondary pollution of groundwater.

Key words: sewage-received river; ammonia nitrogen; groundwater.

b ’ b

0 ( [} 1993, . H N N N
Mercado et al. , 1988 ; Stauffer, 2000; . .
) 2001 ) . 20 ’ b b
(No. 49832005) ; ((G1999045706).

1971—>, s . E-mail: lizhiping@ncwa. edu. cn



364 —

29

1
1.1
3 0.15m. 1.5m
, 0.15m
, 1.2m 3
) 1 N
2 3 , 1
»3 . ,
2 0. 2 mm 53.5%,
0.2~0.45 mm  36.56%;3
0.2 mm 15. 4%, 0. 2 ~ 0. 45 mm
60.37%,0. 45~ 0. 9 mm 23. 95%.
, 0.2,0.4,0.6,0.8,1.0
1.2m ,
0.2,0.6 1.0m .
. k.
( ) 1d .
, . 1d
. 3
10 (2001—11—
18—2002—09—02). '3
1

Table 1 Physico-chemical parameters of sands

/ */

(eme+s 1) (10 2mol+ kg™ 1)
1 0.3950 1.728 0.0230 1.7755
2 0.4308 3.462 1.4x10°* 2.036 0
3 0.4080 2.483 1.6x10°* 2.6517

(1 ) 48 (2 3 )

34.9~

64.0 mg/L.
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Fig. 1 Profile of removal ratios of ammonia nitrogen

in column 1
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Fig. 2 Profile of removal ratios of ammonia ni-

trogen in column 2
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Fig. 3 Profile of removal ratios of ammonia nitro-

gen in column 3
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Fig. 4 Removal ratios of ammonia nitrogen in three

columns at the depth of 1.2 m
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Table 2 Concentration of nitrogen in Liangshui River and wells

(2002—06)

(2002—04) 1% 2% 37

o(NH,-N)/(mg + L™ 1) 39.77

56. 34 2.48 1.47 0.72
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Fig.5 Profile of Liangshui River
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Table 3 Concentration of ammonia nitrogen while pumping in well 17
1% 2% 3%
¢/min 20 140 260 620 20 620 20 620 20 620
Pp(NH,-N)/(mg+L"1)  0.92  0.77 0.68 0.61  0.23 0.34 0.82  0.74  0.22  0.15  46.86
4 2%
Table 4 Concentration of ammonia nitrogen while pumping in well 2%
1% 2% 3%
¢/min 0 115 205 325 10 325 30 325 115 325
o(NH,-N)/(mg+L"1)  0.75  0.56  0.31  0.47  0.48  0.58  0.80  0.94  0.53 1.10  26.95
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Table 5 Adsorption quantity of ammonia nitrogen in soils

NH,-N  /(pg+g D) NH,-N  /(pgeg ™D
/m 1 2 3 /m 1 2
0.05~0.1 20.33 14.76 10. 48 555. 60
0.1 15.37 16. 39 11.53 0.2 13.70 1.45
0.2 17.13 15.77 12.12 0.4 17.22 3.22
0.4 23. 52 13. 91 49. 90 0.6 20.78 6. 67
0.6 23.29 14. 99 27.91 0.8 16.55 42.75
1.0 30. 66 23.19 35. 40 1.0 36. 37
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