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Identification of the Sources of Nitrate using Stable Isotope Mass
Ratio in Rural Watersheds
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Hong., Young Jin : Kwun, Soon Kuk - Hong, Seong Gu

Abstract

Pollution sources and their environmental contributions were investigated to select the
best management practices for the effective control of water quality. The nitrogen isotope
mass ratio was determined to estimate the nitrate sources and their contribution.

Sampling sites were chosen by calculating effluent loads at each watershed. Two liters
each of the surface water samples were collected from four sites at Bokha river and two
sites at Gwanri river. They were sequentially prepared through distillation method and
analyzed using an isotope ratioc mass spectrometer{IsoPrime EA).

As revealed by the experimental values obtained, the mass ratio values(® °N) of
watersheds with a large amount of nonpoint sources were less than +5%., an indication
that the samples were influenced by chemical fertilizers. However, watersheds with large
amount of point sources were influenced not only by chemical fertilizers but also by
animal and municipal wastes.

The mass ratio values of samples generally decreased during rainy days. But, during dry
days, the mass ratio values well-reflected the nitrate sources and the condition of
watersheds.

Through this study, the nitrogen isotope mass ratio has been found to be useful for
estimating nitrate sources and their contribution to the rural watersheds.
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Table 1 T-N effluent loads of various sources by
Gwanri river subwatersheds (unit : g/day)

T-N
Sub- Point Non-
watershed | Domestic Industry | Livestock| omn point
sources
sources
:f, -~
CR#1~2 2,647 193 29,942 |132,787 | 33.780
(G2)
#1~3
GR(G; "I 3.964 198 62,189 [166,351 | 49,3634
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Table 4 Nitrate sources of each site
Lo 1 1

Site (y]/);f/e ) 6;%01)\1 (I:nog’/ﬁj) Estimated source |Site (y]/);tf d) 6(%01)\1 (I:In%/i\]) Estimated source
99/12/23 | +356 2.59 | Chemical fertilizer 99/12/23 1 +4.76 3.09 | Chemical fertilizer
00/ 3/24 +3.88 0.19 None 00/ 3/24{ +727 2.39 Uncertain
00/ 5/ 9] +566 2.00 Uncertain 0075/ 9| +421 1.55 | Chemical fertilizer
00/ 5/27 | +1.46 1.83 Chemical fertilizer 00/ 5/27 | +8.97 1.61 Uncertain

a {00/ 7/ 6| +447 1.11 None 10 {00/ 7/ 6 -2.61 1.20 None
00/ 7/23 -1.96 3.24 [ Chemical fertilizer 00/ 7/23 1 +0091 5.29 | Chemical fertilizer
00/ 8/10 | +261 2.60 | Chemical fertilizer 00/ 8/10 | +759 2.51 Uncertain
00/ 8/25 | +2.28 4.30 Chemical fertilizer 00/ 8/25 | +4.89 4.94 | Chemical fertilizer
00/ 9/27 1 +364 1.98 Chemical fertilizer 00/ 9/27 | +6.83 479 Uncertain
99/12/23 | +4.54 2.68 | Chemical fertilizer 00/ 5/ 9| +341 1.89 | Chemical fertilizer
00/ 3724 | +470 1,58 Chemical fertilizer 00/ 5727 | +344 3.37 { Chemical fertilizer
00/ 5727 | +167 2.64 Chemical fertilizer 00/ 7/ 6] +247 293 | Chemical fertilizer
00/ 7/ 6] +638 2.24 Uncertain 00/ 7/23 1 +145 4.95 | Chemical fertilizer

b 00/ 7/23 -1.44 3.01 Chemical fertilizer Ge 00/ 8/10 | +3.82 3.49 | Chemical fertilizer
00/ 8/10 | +4.35 2.92 Chemical fertilizer 00/ 8/25 | +3.01 3.14 | Chemical fertilizer
00/ 8/25 | +543 7.70 Uncertain 00/ 9/27 | +4.38 11.14 | Chemical fertilizer
00/ 9/27 +4.64 3.52 Chernical fertilizer
99/12/23 1 +528 3.31 Uncertain 00/ 5/ 9] +697 1.75 Uncertain
00/ 3/24 | +566 1,92 Uncertain 00/ 57271 +1.34 293 | Chemical fertilizer
00/ 5727 { +563 3.23 Uncertain 00/ 7/ 6] +251 2.51 Chemical fertilizer
00/ 7/ 6 +6.32 1.38  |None(Natural soil) 00/ 7/23 +2.27 4.24 Chemical fertilizer

© 100/ 7/23| -202 | 243 |Chemical fertilizer| 3 {00/ 8/10 | +5.42 2.18 Uncertain
00/ 8/10 +4.85 2.32 Chemical fertilizer 00/ 8/25 +2.99 2.90 Chemical fertilizer
00/ 8/25 | +4.95 6.32 | Chemical fertilizer 00/ 9/27  +8.10 3.45 Uncertain
00/ 9727 +7.24 3.20 Uncertain

Table 2 The values of & "N for various nitrate sou- SIEHIEE +5% o8k 24 Rygol g 4=

reces in Korea

Sources | & "N | Range of & "N |Reference
Ammonium -5.0%
sulfate
Urea -16.5% Fertilizer :
- Below +5.0% | Han
- (
Urea+‘urease 1.74% Wastes - (2000)
Animal |, o 00 Above +10.0%
wastes
Septic tank |+24.1%
Urea +1.4% | Fertilizer :
Ammonium Below  +5.0%
. '2 7 o . Yoo
sulfate Wastes : et al
Natural soil | +5.5%, Above +10.0% (1999')
Septic tank Natural soil :
of livestock +27.2% +5.0%0 ~ +10.0%0
T 29EFE A0 g Table 290 Yehg
uhel 7o}

+10% ©1delm A Eoke] A +5%, oA +10
%o °13tl Reg vEgtt® B dudgMe 73
o Ax Z AF f9 A& AHE =9 mus
& A3 BN B A3} -663~+319%°) e
Homl, 49 A%v) 2+ Table 334 2o}
oI Z+ 2o wel AyPn|9] At A=
T FE =9 RS AAeM ANE dry
°b7b 4 pHEZAAA 7hH& S9940 Furo)
AA olfolAA HE FAY94: FIRTHAA
g Aol

Table 3 & *N of the surface water at paddy (unit : %)

2

Date WS#2 WS #3 WS #4
00/5/9 +3.19 - +2.62
00/5/27 -6.24 -6.63 -6.16
00/8/25 -4.70 -2.84 -
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Table 5 Contribution of each nitrate source

Contribution each source
(%)
Site (yl/);t/ed) Fertilizer Animal or
(Nonpoint municipal wastes
source) (Point source)
a |00/ 5/ 9 86.8 13.2
b 00/ 7/ 6 724 276
00/ 8/25 914 8.6
99/12/23 944 5.6
c 00/ 3/24 86.8 13.2
00/ 5/27 874 12.6
00/ 9/27 55.2 448
00/ 3/24 54.6 454
10 00/ 5/27 20.6 79.4
00/ 8/10 48.2 51.8
00/ 9/27 63.4 36.6
00/ 5/ 9 60.6 39.4
G3 | 00/ 8/10 91.6 8.4
00/ 9/27 38.0 62.0
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