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Abstract : Geochemical characteristics, water quality, NO,™ contamination and the origin of NO;~
were analyzed for the groundwater located at Ogcheon, Korea. The water qualities were weakly
acidic to weakly alkalic and redox potentials indicated reduction condition. Compared to granitic
rocks, metamorphic sedimentary rocks with intercalations of limestones and dolomites tended to
be more effectively dissolved, resulting in higher pH and higher concentrations of dissolved

ingredients. Contamination of heavy metals was not revealed. Geochemical reactions of carbonate
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rocks and influxes of artificial contamination ingredients seemed to simultaneously determine the

geochemical characteristics and water qualities in the study area. From the results of 5”N isotope

analysis, the origin of NO; was estimated to be influenced dominantly by agricultural activities

and human feces and urine.
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Table 1. Field data of groundwater samples in the study area.

Temp(°C) pH ORP(mV) | EC(uS/cm) | TDS(mg/L) | NO; N(mg/L) No
Max. 18.8 8.1 512.0 880.0 475.0 358
Min. 9.7 5.7 -68.0 479 284 0.1
Study area 146
Mean 15.1 6.8 153 416.5 230.9 10.5
S.D.Y 2.1 0.5 88.1 143.8 76.8 8.6
Max. 17.5 8.1 512.0 799.0 475.0 35.0
Min. 11.1 6.2 -68.0 161.0 96.0 1.1
Ocms? 51
Mean 14.8 7.1 7.3 400.4 232.7 8.8
S.D. 1.7 0.4 1274 151.0 874 7.9
Max. 18.8 8.0 507.0 880.0 470.0 358
Min. 9.7 57 -56.0 479 284 0.1
Jbgrd 95
Mean 153 6.6 19.6 425.1 230.0 113
S.D. 22 0.5 56.4 138.9 70.5 89

“N: Number of samples, ”S.D.: Standard deviation, “Ocms: Metasedimentary rocks, ¥Jbgr: Granites.
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Figure 2. pH versus ORP diagram of groundwater samples.
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Table 2. Mean concentrations of major components in groundwater samples(unit in mmol/L).
Ca* | Mg | Na' K | HCO; | Sso2 | cr Si0, | NO; F No
Max. 327 1.44 2.65 0.23 6.05 0.77 3.20 0.62 3.16 0.12
Study | Min. 0.08 0.04 0.10 0.01 0.05 0.01 0.07 0.10 nd? nd. %0
area Mean 1.14 0.32 0.67 0.06 1.93 0.22 0.58 0.36 0.58 0.02
S.DY 0.73 0.28 0.46 0.05 1.24 0.17 0.56 0.12 0.61 0.03
Max. 3.27 1.44 2.65 0.23 6.05 0.77 3.20 0.59 3.16 0.06
Min. 0.64 0.12 0.14 0.03 0.45 0.06 0.09 0.14 nd. n.d.
Ocms? 33
Mean 1.74 0.51 0.74 0.09 2.86 0.33 0.76 0.29 0.82 0.01
S.D. 0.67 0.32 0.61 0.06 1.26 0.18 0.72 0.11 0.73 0.01
Max. 1.87 0.56 232 0.07 3.35 0.55 1.88 0.62 2.29 0.12
Ther Min. 0.08 0.04 0.10 0.01 0.05 0.01 0.07 0.10 n.d. n.d. 4
e Mean 0.71 0.19 0.61 0.03 1.29 0.15 0.45 0.40 041 0.02
S.D. 0.40 0.12 0.32 0.01 0.69 0.11 0.36 0.11 0.42 0.03
IN: Number of samples, ®n.d. : Not detected, 9S.D.: Standard deviation, Ocms: Metasedimentary rocks, “Jbgr: Granites.
Table 3. Correlation matrix for the chemical components of groundwater samples.
Ca** Mg Na* K* HCO; SO Cr SiO, NO; F
Ca* **0.81 *0.25 **0.70 **0.83 **0.70 **0.55 **.0.44 **0.51 -0.19
Mg* **0.40 **0.62 **0.71 **0.71 **0.68 *-0.28 **().53 **.0.29
Na* 0.13 -0.02 *%() 55 k()81 *0.28 *%().66 0.02
K* **0.60 **(.52 **0.34 **.0.44 **0.37 *-0.24
HCO; **0.34 0.18 **.0.54 0.03 -0.06
SO **(.72 -0.08 **0.75 *-0.28
Ccr 0.09 *%(),77 -0.18
SiO, 0.19 -0.05
NOs™ **.0.36
=
Significant level ** : p>0.01, * : p>0.05.
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|4 0] 9dgfo] 2 7o & |4 HrHTable 3). Fo gt TS HEhl o] e Mg 3 329 A
Mg AFAOIA 0,04~ Admmol/L(BF: T34 Zgof I3k A0 2 BAHCHTable 3).

0.32mmol/L)2] #le] glom, MAJEHYL AJsk+=
0.12~1 44Hunol/L(§;‘:rl-l 0.5Immol/L)= HY =, 3}
T Ao F9= 0.04~0.56mmol/L(E -

0.19mmol/L)2] —E— ‘,ﬂ.ﬂj—]‘:" Zr=t} Mg?' E3F WA

Nat+ HE F&Eo) ¢4 &= A dhot & &) A4
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Table 4. Mean concentrations of trace elements in groundwater samples(unit in mg/L).

Al As Ba Cd Co Cr Cu Fe Li Mn Ni Pb Se Sr Zn
Max. | 0.098 0.344 0.399 | 0.211 | 0.117 | 0.050 0.954 | 8.508
Min. nd?® nd. | nd | nd | nd 0.018 | nd.
Mean | 0.002 | nd. | 0031 | nd. | nd | nd |[0.007|0.010|0.019 | 0003 | nd. | nd | nd |0.322]0.286
S.DY | 0.013 0.049 0.045 | 0.028 | 0.019 | 0.009 0.225 | 0.993

an.d.: Not detected, ®S.D.: Standard deviation.

mmol/L(H : 0.74 mmol/L), S+ Astps
0.10~2.32mmol/L(% . 0.6lmmol/L)¢] W=
HEZITH(Table 2). Nat= 8 APEA] 9 1] 23} &
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Table 5. Factor matrix for compositional variables of

groundwater samples.
Factor
Components
1 2 3
Ca* 0.889 -0.344 0.058
Mg* 0.903 -0.149 0.006
Na' 0.561 0.653 0.351
K* 0.717 -0.395 -0.107
HCO, 0.612 -0.676 0.130
SO 0.866 0.202 -0.022
Ccr 0.801 0.463 0.164
SiO, -0.247 0.780 -0.110
NO; 0.745 0.525 -0.137
F- -0.324 -0.083 0911
Eigen value 4919 2.325 1.044
% of Variance 492 233 10.5
Cummulative % 49.2 72.5 83.0
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Figure 3. Piper’s diagram of groundwater samples.
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FHOR QA 219 JFs WA U= AsteR
sjAer 4= 91Oy, Table 394 Ca?t, Mg, CI,
NOs~ Afolef| A1 2] AkA4> 0.81(Ca* —Mg?"), 0.55
(Ca2—ClI"), 0.51(Ca*—NOy), 0.68 (Mg*—Cl),
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Figure 4. NOs-N concentrations plots from field data of groundwater samples(Ocms: Metasedimentary rocks, Jbgr: Jurassic

granites, Dashs: Water quality standard).
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Table 6. Results of NOg-N, 6N analysis of groundwater

samples.
NO;-N(mg/L) 5N(%o)
Max. 39.1 174
Min. 0.1 -1.9
Mean 12.5 6.1
S.D.* 9.6 39

* . Standard deviation.
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of o5t oF —5~+10%9] Weleltt, EAl, Y
71EREE 7]9L 3~8% W0, AR, wH ZE
A E A v ot AR oF —4~+4%9
Hejolm AR v Ro)A= —8~+8%2 HHAE 27]
T gith mprate g QI 5=9) Eiol A2 71
& oF +10~+20% Hlell o] IcH(Heaton, 1986
Min et al, 2002).
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W), ATES 77} 0.1~39. Img/L, —1.9~9.9%, 67
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mg/L, 3.3~7.6%, 337/1(41.3%), C1E-2 747} 0.1
~39.1mg/L, ~1.9~3.8%, 2771(33.8%), D1&-&
7}7} 0.3~35.0mg/L, 10,1~17.4%. 137}(16.3%)2]

Metasedimentary rocks
Figure 5. NO4-N concentrations plots from 5'°N analysis data of groundwater samples(Ocms: Metasedimentary rocks, Jbgr:

Jurasic granites
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