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EC
2 NO-N NO-N NHsN Q- SO (2001 8
Table2 Basic characters and concentraons of NOyN, NOyN, NHzN, CI= and SO, in shallov groundwater under different pattems of
landuse (Auguest, 2001)
pH EC DO NHzH NOyH NOsH a-! S04*

Landuse Number (<) (HSem ™)  (mgL™) (Nmgl™h) (Nmgl'') (NmglL™") (mglL™") (mgl-!)

N-1 3. 6 715 1045 0.57 0 00 0 00 20.34 429 68. 08

N-2 2.7 741 1203 0.74 0 00 0 00 15.05 42 86 216. 37

N-3 2.7 12 1383 0. 89 0 00 0 00 9.88 68 32 169. 71

N-4 2.1 716 980 0.81 021 0 00 3.11 63 24 55. 43

N-5 2.5 713 1130 1.93 0 00 0 00 6.05 40 82 47.76

N-6 24.5 7. 40 830 1.65 0 00 0 00 9.43 42 o 3. 53

N-7 2.1 728 817 0.95 003 0 00 5.15 56 06 41. 66

N-8 4.1 7123 1106 1.29 017 000 2.43 57 66 6. 07

N-9 4.3 707 1 468 0. 89 0 00 0 00 5.91 49 92 2. 11

N-13 2.5 ) 1083 1.42 0 00 0 00 12.73 43 o4 101. &4

N-14 21.7 755 1044 1.85 0 00 0 00 17.26 54 88 2.3

N-15 2.0 749 1316 .15 055 004 13.76 47 02 77. 18
23.5+0.96" 7.32%£0.20 1 11732201 1 18£0.45 0.08F0 17 0.00%0. 01 10. 1£5.78 50.7+9.24 85.7%t4. 4
(n=12? (n=12)2 (n=12)? (n=122 (n=12? (n=12)? (n=12? (n=12? (n=12)?

N-12 21. 6 770 1122 1.56 0 00 0 00 2.98 36 53 7. 13

N-18 2.0 755 1113 1.30 0 00 0 00 0.92 91 93 68. 10

N-19 2. 4 8 09 593 1.70 0 00 000 3.81 13 89 8. 64

N-20 2.2 76 1106 0.77 0 00 0 49 3.59 35 19 7.3
23.612 08 7.7410.24 9841260 133%0.41 0.00E£0 00 0.12F0.25 2.82F1.32 4.4%+333 65.8%t11. 7

(n=4)?  (n=4? (=42 (=42 (n=4? (n=49? (n=4? (n=4? (n=4?

N-10 2.3 12 709 0.76 3 66 000 0.07 3317 7. 09

N-11 2. 6 715 991 0.62 592 000 0.08 33 74 15 53
2602049 7.19%0.05 850£19 069X0.10 4 9L 60 0.0020.00 0.08£0.01 33.5£0.40 11.3%597

(n=2?  (n=27 (n=2? (n=2? (n=2" (n=2? (2=27 (n=2)? (n=2)?

N-16 2.9 755 1397 2.50 0 00 008 11.75 98 65 114. 04

N-17 2.2 ) 1391 1.16 0 00 008 27.94 72 55 79.99

N-21 27. 1 728 1511 1.21 0 00 004 19.21 60 8 102. 55
24.4%234 7.52320.2 14388 1 62E0.76 0.00£0 00 0.07X0. 02 19.6£810 77.4+193 98.9%+17. 3

(n=3"  (n=3? (n=3)? (n=3)? (n=3? (n=3? (n=3)7 (n=3)? (n=3)?




2 255
3 NOs-N NO-N NHxN Q- SO (2002 2 )
Table3 Basic characters and concentraons of NOyN, NOxN, NHpN, CI= and SO,> in shallov groundwater under different pattems of
landuse (Febuary, 2002)
oH EC DO NH H NOyH NOsH cr S0,*
Landuse  Number (<) (HSem™')  (mgL™) (Nmgl) (NmgL™') (NmgL™") (mgL™") (mgL-")
N-01 14. 4 734 932 2.56 0 00 0 00 19.4 58 8 83. 0
N-02 14. 1 747 1172 1.87 0 00 0 00 14.8 44 8 234
N-03 13. 9 743 1198 2.00 0 00 0 00 14.5 750 153
N-04 13. 6 741 955 1.00 023 0 00 4.17 56 9 6. 3
N-05 13.3 731 874 2.83 0 00 0 00 8.92 597 4.5
N-06 13. 6 7.0l 846 1.35 017 017 7.34 625 5.3
N-07 2.5 737 900 1.32 0 00 0 00 3.15 80 1 04
N-08 3.6 736 1033 1.33 0 66 03 4.18 60 8 7. 4
N-09 11. 4 7% 921 0.82 0 00 019 3.63 57.6 54. 4
N-13 16. 8 773 920 2.39 0 00 0 00 13.7 292 8. 4
N-14 13. 4 775 1030 1.85 0 00 0 10 21.2 42 4 74 4
N-15 16. 0 755 1320 2.82 0 00 0 00 12.5 733 85. 4
13.9%1.42Y 7.4120.20 1 008%148 18%0.69 0.09£020 0.07%0. 11 10. 6£6.03 58.4%144 89.3%+53. 2
(n=12? (n=12)? (n=12)? (n=12? (n=12? (n=12)? (n=12)2 (n=12)?
N-12 13. 3 7% 572 1.76 015 0 00 1.88 399 7.2
N-18 4.5 757 1037 2.50 0 00 0 00 1.55 80 2 9.9
N-19 14. 4 8 06 605 1.75 0 00 004 5.32 18 1 0. 7
N-20 16. 6 75 992 1.86 0 00 0m 3.20 39 8 45.6
1471138 7.75%0.25 802%247 197£0.36 0.4F0 08 0.03F0. 04 2.99+1.71 44.5%259 70.1%19.7
(n=4)?  (n=4? (=42 (=42 (=4 (n=4? (n=4? (n=4)7
N-10 14. 4 731 716 2.22 355 0 00 0.07 37.2 11. 0
N-11 14. 4 6 61 854 1.97 523 0 00 0.11 33 6 159
1442000 6.9630.49 785%97.6 2 10£0.18 4 39F1 19 0.00F0. 00 0.09£0.03 35.4%2.53 13.4£3 48
(n=2%  (n=2% (n=2? (n=2? (n=2? (n=2? (n=2? (n=2)7
N-16 17. 4 7.7 1421 2.29 0 00 0 10 12.62 113 124
N-17 16. 3 763 1170 2.00 037 0 00 18.88 6l.2 67.4
N-21 15.2 7. 81 1376 1.01 0 00 0 00 34.41 86.7 141
16.3£1 10 7.74%0. 0 13B2*134 177£0.67 0.12F021 0.03F0.06 2. 0*1L2 8.0*259 111*384
(n=3)2  (n=32 (n=3)2 (n=3)2 (a=3)2 (n=32 (n=3)2 (n=3)?
1) :2)
4 5""Nwo,
Table 4 Valies of 8Ny, in shalbw grounchvater under different pattens of landuse
6% Nno, ( %) 8" Nxo,( %)
Landuse Number Landuse Number
N-2 1. 9 N-15 16.2
N3 19. 4 N12 2.0
N-4 16. 7 N-19 16.7
N-6 4. 6 N-17 21.5
N-14 10. 4 N-21 17.5
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NITRATE POLLUTION OF GROUNDWATER IN URBAN AREA

Jin Zanfang! Wang Feier' Chen Yingxu'  Ogura Norio®
(1 Depantment f Erwironmenial Engineaing, College ' Erwironmenial and
Resource Sciences, Zhg iang Universty, Hangzhou 310029, China )
(2 Laboratory o Water Environmentd Consevation, Tokyo Unwersity of Agriculture
and Technology, Japan)

Abstract By the nitrogen isotope method and investigation of the land use in the study area, twentyone wells were sam-

pled to identify the groundwater quality in wrban area, Hangzhou City. The result showed that nitrate pollution of the groundwater
was serious. The groundwater fell into the water category of Grade III in terms of quality and was not potable. There was a high
frequency of the samples (40.5% of the total) with nitrate above WHO s standards of N 10 mg L™ ' for NOs-N. Areas different

in land use areas were also different in nitrate concentrations (ranging beaween N 0. 04~ 34. 41 mg L") and SISNNO3 values

(between 7. 8 %o~ 35.5 %0) of the groundwater. At the same time the nitrogen isotope method to investigate nitrate sources: in

residential areas SISNNO}was 10. 4%o~ 22. 0 %o, and in agricultural area 17. 5 %o~ 19.5 %0. Domestic sewage was the major n+-

trate source to the shallow groundwater in the urban area, septic tank still existing in the residential, settings the point sources of

nitrate, and manure applicaion in the agricultural areas, the non-point sources of NO+N sources pollution.

Key words Shallow groundwater; Nitrate; Nitrogen isotope; Nitrate source



