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1 mg/L mg/kg
Table1 The results of chemical and isotopic analyses units of ion concentrations mg/L for
water samples mg/kg for soil samples
pH DeltalsN DO
NO, NO, NH, cl
m %, mg/L
1 C1 15/05/2001 90 747 69 34 0048 0 0006 99 31 961
25/09/2002 666 8412 0 0 90 02 17 75 46
2 c2 15/05/2001 60 741 378 024 00006 288 47 11 04
3 [ox] 15/05/2001 60 76 3514 014 0 108 77
4 c4 15/05/2001 50 76 20 82 0044 0 0006 70 94
5 C5 15/05/2001 50 773 3284 0008 00006 80 39
6 C6 16/05/2001 90 757 4019 0036 0 75 66 11 02
25/09/2002 725 4319 0 0 60 01 8 27 55
7 c7 16/05/2001 100 777 3993 0004 0 66 21 11 73
25/09/2002 718 54 46 0 0 75 02 489 6 2
8 (o] 16/05/2001 60 76 152 1 0004 © 137 14 973
24/09/2002 717 1327 0 0 131 28 12 86 67
9 Cc9 16/05/2001 50 8 1543 002 0 23 65
10 C10 16/05/2001 71 762 815 78 0 42 56 587
11 C11 17/05/2001 100 7 56 102 8 0004 0 99 31 14 36
25/09/2002 714 109 7 0 0 93 77 10 26 7
12 C12 17/05/2001 90 763 4054 0016 0 66 21 8 65
13 C13 17/06/2001 82 752 4274 0024 0 47 29 8 45
14 Cl4 17/05/2001 90 742 9761 002 0 165 52 19 62
15 C15 17/05/2001 40 768 4822 0004 O 89 85 10 99
16 C16 17/05/2001 40 75 86 04 0008 0 279 01 8 48
17 c17 17/05/2001 50 747 7859 0028 0 174 97 25 36
18 C18 18/05/2001 30 768 4558 0 068 331
19 C19 18/05/2001 30 765 6215 0016 0 42 56 11 72
20 C20 18/05/2001 30 77 3038 0054 0 331
21 c21 18/05/2001 80 751 5758 4 80 29 452
22 Cc22 18/05/2001 60 7 88 712 0004 23 65
23 c23 18/05/2001 52 7 34 54 7 002 0 89 85 10 93
25/09/2002 73 59 95 0 86 15 776 57
24 24 18/05/2001 50 734 6474 29 0 0013 61 48 9
25 C25 18/15/2001 50 759 3779 0032 108 77 6 96
26 C26 18/05/2001 60 756 3363 0008 0 52 02
27 (o744 19/05/2001 10 758 3363 0004 0 61 48 12 19
28 29 19/05/2001 30 771 3193 0004 0 42 56 8 61
29 C30 19/05/2001 20 73 4346 002 0 42 56
30 31 19/05/2001 30 754 3149 0016 0 42 56
31 C34 23/09/2002 30 71 2396 0 0 37 51 6 39 41
32 C35 23/09/2002 26 733 4704 0 0 48 76 668 6 8
33 c37 23/09/2002 80 754 6654 0 0 52 51 14 74 57
34 C39 23/09/2002 90 742 4951 0 0 52 51 6 75 6 4
35 Al 24/06/2002 60 7 36 11 61 0 0 60 01 991 41
36 43 24/09/2002 61 712 877 0 0 183 8 75 6 2
37 C44 24/09/2002 41 7 88 265 0 0 22 51 8 61 41
38 C45 24/09/2002 40 6 31 129 4 044 0 2869 498 29
39 48 24/09/2002 27 6 8 70 66 9 2 0 138 78 13 3 35
40 49 25/09/2002 89 696 7423 0 0 90 02 10 15 6 9
41 C50 25/09/2002 93 737 627 94 0 75 02 11 82 3
42 C55 25/09/2002 60 79 87 97 0 0 217 55 975 72
43 C56 25/09/2002 60 75 98 68 0 0 108 78 759 6 9
44 C57 25/09/2002 60 74 3578 0 0 45 01 573 72
45 C32 23/09/2001 8 05 672 036 0 45 01 12 14 71
47 C38 23/09/2002 873 393 0 0 63 77 6 34 4
48 C42 24/09/2002 779 55 55 0 52 389 96 13 26 0 15
49 C46 24/09/2002 754 49 51 00016 0 741 58
50 CA7 24/09/2002 792 2067 0 1160 81 99 03
51 CS2 24/09/2002 167 1 0 1 13 33
52 CS4 6 24/09/2002 152 65 0 0 75 391
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USING NITROCGEN |ISOIrCPE TECHN QUES TO IDENTIFY
THE SCOURCES OF THE NTRATE CONTAMINATION TO
THE GROUNDW ATER BENEATH SHJIAZHUANG ATY

ZHANG Cui-yun12 ZHANG Sheng2 LI Zheng-hong2 LIU Shao-yu2
1. School of Wdter Resource and Environmental Engineering Department China University of Geosciences
Beijing 100083 China 2 Institute of Hydrogeology and Environmental Gology Chinese Academy
of GQology Shijiazhuang 050061 China

Abstract NO, contamination in groundwater is one of the major problems confronted by groundwater manage-
ment for Shijiazhuang Gty. In this study nitrogen isotopes and hydrochemistry for groundwater and various poten-
tial recharge sources were investigated to determine and identify the extent and sources of contamination from NO; in
the groundwater beneath Shijiazhuang QGty. Inorganic nitrogen compounds in the groundwater mainly existed in the
species of NO; whose concentrations ranged from 2.65 to 152. 1 mg/L with a mean of 54.88 +31mg/L n 44 .
Some 48  of the total samples had NO, concentrations which exceeded the drinking water standard of 50 mg/L.
The N values of groundwater ranged from  4.53%0 to  25.36%o with a mean of 9.94%0 +4.40%0 n 34 .
O the 34 samples analyzed 22 samples 65 had greater *N than  8%.. Compared with that in 1991 nitro-
gen isotopic compositions indicated that the major sources of NO, in groundwater changed from mineralized soil or-
ganic nitrogen at that time to animal wastes or sewage at present. From the analysis of @ NOs in the groundwater
in the southern part was also affected by sewage from Dongmingqu channel. The remaining 12 samples had a nitro-
gen isotopic signature of  4%o 8%o0 of which heavier end 6%o 8%o suggested that NO; mainly come
from soil organic nitrogen mineralized and lighter end 4%o0 6%o0 was indicative of NO; from effluents which
had weak ammonia volatilization and rapid filtration discharged by fertilizer plants. Based on these studies the
measurements of groundwater management were recommended.

Key words Nitrogen isotope Sources of nitrate contamination Goundwater management Shijiazhuang Gty.





