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The use of chemical analyses for water quality management has limitations in terms of efficiently managing
pollutants through various pollutants sources. For the purpose of identification, stable isotope ratio methods are
wildly used around world. The measurement technique of oxygen and nitrogen stable isotopes in water is emp-
loyed to establish the origin and pollution source in the water quality protection area in this study. The target
study areas, which are a water resource, is located in G area, Korea, and the analytical samples were collected
4 times per year at 5 sites. As a result, the assigned values of oxygen and nitrogen stable isotopes in water were
changed based on rainfall. The target area, water quality protection area, was estimated to be highly influenced
by soil from land, manure and sewage, and contaminated groundwater. According to the correlation between
oxygen and nitrogen stable isotope ratio, the study area is estimated to be influenced by pollution sources in

D site, where inflow was not large.

Key words: Stable isotope ratio, Oxygen, Nitrogen, Water, Pollutant source

LM B
A Fhelre] oGl AR ES B9
oFBRY AP - YR BHo| FF 0TI 9o
W, ol B +4 we) % odud 52wl
Sl oIt ST olefd Fuee] W e thpe
WY ARE Bl AYHE 09BAS ReHoR B
2ab7lel @A} Sirke Bl glom, eduds 7]
g FRex ofzlgol gitk. olo] He A AAHoR

Y

CHYER M FLANTE 2 HE o83l 2

do fedgdoly olg 55 FA ks A7 2]
A= ot =A| DA 7] F(IAEA; International
Atomic Energy Agency)2t AlA7173717+(WMO; World
Meteorological Organization)] 4= 19613 MOUE

o2 Kk

N

"To whom correspondence should be addressed.

A A3t GNIP(Global Network for Isotopes in
Precipitation)s EHAIASH, GNIPIAM = MA X3
o 379l 845 AX3) Aol tigk F4@D)ok A
2(3%0) HEgLanE 245t ohl?
AT PR = LA A Frt
gt A7t e o, sekA Adde A
E84 Addo] g2H, WA E 2 A (Radiogenic
isotopes)9} oHd5$19 4~ (Stable isotopes)Z T-EE T}
A eE WS 2R ot BHEt] T )
FTog Wskd 7FsAo] gi7] wiel] 373 EokllA=
ol st EAS 83l 299 7|YE FHsh=
T} Ayl o2 k7 Rolo
ol &HE HIFAYALES FADH), T2 (BC/H0),

A2(NMN), 282 2k2(%0/1%0) T tivi 4

4
N
N
i)
i)
ol
o
i
i)
by
k]
%0

Tel: 82-42-629-2041, Fax: 82-42-629-2099, E-mail: yunskim@kwater.or.kr



A (30)et B2 YN) P Ida]

o] 22 Holn, YA ST} 16K 2 IFE2 A
AollA FSYA o] Goldl Lo ket

51 FUelM = S H8HrAL Lokl thek A o
§} st7] Sl o] 71l JFHP ke A Ast
A FH3 FAE JIH 7Y 5 FEdTret
% Heoll YA Ut Hestere} Harrison
273 348+~ AHEnvironmental Forensics)@t
gk oA 9 WA 2AE AXsH] 913 =
, o R HiEE o9EZY Ay ¢ odY
H ETA, 35k 8 A FRe| AAH o]

A HIH= @Q%"/}s) S e dddl= A Al
= ub oz @ 2o £y
4 ﬂ‘ﬂ_i—r‘ﬂ LAEH ] WSk HedHt

FU

£

o
_of rR
o El o
E3E

I o

o
N

=3

Il

d

o

A =2 dAL Q1A Esol o8 lEe= vA
29 5] SUth o]y I ede tit LAY 9
2 FFS Hrlksh] fside o s ABd
9= 373=A A (Environmental tracers)’} 2831t}
3 FAARE AR o A4S sk
EHolojof &, 87 FolA] glofx|A| ‘”7%‘/} E740]
W= R §4aL o] ‘?ﬂﬁ Al 24 ZRIT Q8] wky
o] QAU MiEEE S 54 Jse 2dE A
Aok tﬂqq_

S o)) o) PAEAUL %\ 17194 Mk} 2
X714 FE3 BH o <) %, sk, 354, A,
T TR EolllA #ds] o] st

E].Olrd §L7ﬂ/k]._’;r_ HRjo 7 o3 91 _4
7 ‘?z_“go 3L 907wl 2 o) ]l vis
o] e Bae AnAAS A 9 B 24
AEA F8Ae] EoAL MD}?»S) o]oﬂ we}, AFA g

ohg} 917k
z‘ﬂWE A77F

AT DEN)

A Sj5) T 1814 B0l

oo} 3 ek Frfel A
A7|MS g3 Rol] 2g3lr] 9]

4l 294 24 27D 4y s Fholuele) 7
% 9729 B3 099 F4 AN 3550 5
PPESIUE FH/ME B Holl 28T Thyd
A7} A= ek,

B AP FAeA FAo WAVt 3 37
wisl o] F AA BAIPWY) BIAUS A 2
HEe Bt £ SR ENRE
AA2ENE R 450 Aol et 0782

¢

o

mlru
%
s
o
jﬁ
e,
lo,
i
o,
[T
1z
[\
=

o) 7191 Zol) HgHTA k. TG FPES AL ¥
Nee BeFoRA GF 4d FABASH 534
3 59 B w2 EY &%

T4 5 8

5} E}\(615N) =1} )\}/\(8180)
}z 2 Azl v} o

= Sh el s %m—s— 2 5 280] 3
e a7k, AHA, FA 5 A o

o|FolA gl Wolek. ol] w

Felspl s A
§ WA G2 HPUE WA SR
A5 (B), FAAC), 9
I (D), +UAE F ;% 552 Aol % 43d
= 4 3hrHFig. 1).

9g Avinw A Qe

A% 4
0w} A5 4
L3

Z}z}e] | o) =

2 A5Ae] sl 98

mlm ¥

A7 Abolol] Foka]Ado] Qo) o]gzo] &7 S
ogle] WAL nlwa Hof A} 74 fARE o
FEIaNE el Zo R derE. B AR A

TFARZ FR o fredes T sksrt FUE7]
wheol] ZH2E Ao 543 A7 54 52 A F
Q1 sAtto] Fgsirt, 7k AGA] Well rAEe] 8
= H4w 9 A5A IHE FrEle el o3 w
ol thaiM = a7t Fasict
C Axle] E4e=e *one-r | 25| QI7be} I 2

A8k Sloh. AAAFEEe] 75

& FHlEo] 7] W2l eH=2
o] Ao §98 75 FHo] Helt), SRV 7}
oM Hg 5o 1 2E Y UIERE 49 2
T ART} o R 23] Ao Sl7] wiiel ool <]
3 oHEs vHE ?;;LOJP Atk D A2 ARl %
o] FA4H slen, 715 SAPE dRHo] Sk |
A 71 Aol o FRA] &AL Sl AejolAwt 7]
Eol 715 AR Al FHE 7S Bl 29 EY] vER
et o 7FsAS aLefaliof it E AR AFAR
FoEe o 5 M Be Tl fyEe skl
B o

T OPg Aol 7k e Qi BAHEH,

o



22

ol

8,
i
o
ox
At

Fig. 1. Sampling sites.
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Fig. 2. Results of the nitrogen (5'°N) stable isotope ratio analysis.
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Fig 5. Results of the oxygen (8'%0) stable isotope ratio analysis.
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Table 1. Water quality data in the investigated area (Unit: mg/L)
Month Site T-N BOD COD SS NH;-N T-P NO;-N
A 0.970 0.1 - 0.6 0.013 0.015 0.46
B 1.057 0.3 3.6 2.3 0.011 0.016 0.49
March C 2.264 0.3 - 0.3 0.012 0.010 1.83
D 1.175 0.3 - 0.3 ND 0.007 0.59
E 4.201 0.4 - 0.1 0.013 0.012 3.05
A 0.991 0.7 4 14 ND 0.014 0.92
B 1.018 0.7 4.7 5.3 0.016 0.016 0.93
June C 0.124 0.3 - 14 ND 0.008 ND
D 0.076 0.1 - 1.2 ND 0.006 ND
E 4.266 0.4 2.9 1 0.02 0.059 3.72
A 1.307 1.2 6.6 9.5 0.028 0.017 0.72
B 0.955 1.8 5.5 2.1 0.017 0.011 0.46
July C 0.715 0.7 4.6 1.0 ND 0.009 0.32
D 0.780 0.5 4.0 0.1 0.011 0.008 0.42
E 6.959 0.7 4.1 1.8 0.014 0.028 4.82
A 0.838 0.7 8.2 2.4 ND 0.008 0.31
B 1.038 1.6 8.3 5.2 0.035 0.011 0.32
August C 0.151 0.4 5.3 2.0 0.015 0.015 ND
D 0.211 0.1 3.8 0.1 0.018 0.006 ND
E 2.809 0.1 3.4 11 0.016 0.038 141
ND: not detected.
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