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This study is objected to identify the annual variation of shallow groundwater quality in the study
area, Hwabong-Jangam, Iljuk-Meon, Kyunggi-Do. The previous study in 2002 shown a wide-spread
contamination of shallow groundwater by nitrate mainly originated from wastes of livestock facilities.
In the year 2003, groundwater quality of the area has worsened due to the agricultural activities
including the application of organic fertilizer and agro-chemicals to improve soil quality. In addition,
a leaking septic tank, identified in the previous study, is still expanding its influence on the nearby
wells.

key word : agricultural area, shallow groundwater, annual variation, leaking septic tank
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ATAGE 77|15 dF Fue-Ade] do2A 55 Febrl 3, 95 Adztrelobs] Hvigh
Futeln, SEAL weh F-MEFOR 47] FAZo] Uy Adeltt). HRAHL 5oz Fel, Yol
< AR FWELE w8 o] AL = i, ) BAe] vl FEAGLE gt R
o} AL DAl gk ol A7Vl o) Alde, ARAGE Are 32~42%7t LA Ak A
Tol Hed #2718 10 mgls 233te] AN il 3 AF A3t 29o] A4 AdejolH,
U942 B4 F9l 7FsAe]l e AR AM=EE AW Aid FE Smy/l ol ARE ®
T 8UN-NOso] 5% o149 ke viehfled, gFelld f€ AxE 8°N-NOso] ¢ 53 wjgurhe
SUN-NOsol ¥2 58 9 Aol ¥umeld sdske Az wszch o] Ao Asisde dwsts
dotur] 9ls) 11do] A F 2ALE Seaiict
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20023 449] d7Ate} vlwslr] ¢t 2003 49 e A7l Aty ARE AFslch AR
HH AHLE o]HY ATt 2o, wAFA dit dF-E Al F9 ARl F AFE Frlssd
(Fig. 1). ARAH A @R ¢, pH, A7|AEZ(EC), A4AAAA(ENE A5G o, So](F,
Cl, NO;, Br, NOs, PO, SO4)3} 9fo]2(Na, Ca, K, Mg, Si, Mn, Cd, Pb, Zn, NHs-N) %, ddejss
7] 2398 93743 dA g4 IC, ICP-AES, UV, TitroprocessorS o]-&3}ed 24319t
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Fig. 1. Sampling position
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Fig. 2. Nitrate~nitrogen concentration

Table 1. Correlation matrix of solutes in samples :

a) Samples in Apr. 2002

Cl NO}-N 804 HC03 Na

K Mg Ca

Si

Cl 1.000
NOs-N | 846 1.000
S0, 619 " 580 1.000
HCO; | .020 -233 -231 1.000
Na 873 867 .820 -.225 1.000
K 027 -163 -.141
Mg 006  -148 -206
Ca 858 797 .759
Si 039  -056 -252

.000 -214 1.000

386 -269 .635 1.000

163 .846 -.127 .082 1.000
322 -.025 -.160 .068 .009 1.00

{b) Samples in Apr. 2003

Ca .398 874 840 .293 .931
Si 219 .091 -120 312

Cl NOsN SO, HCO; Na K Mg Ca Si

cl | 1.000
NO:-N | 866 1.000

SO, | .686 - .711 1.000

HCOs | .175  -073 -.015 1.000

Na | .889 911 .854 .024 1.000

K | 675 527 399 077 .507 1.000

Mg | 864 775 552 370 .691 .716 1.000

509 .798 1.000
JA37 058 225 .094 1.00Q
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Table 2. Total variances explained and component e Ao 2 el o) AR EL v ulg Y

L

matrixes by chemical data of groundwater )9} EANAR L] = HRo|ng AL o
Component 2)3} o3 3ko] A5} of] ubed =] 98-8 thA]
2002.4 2003.4

1 2 1 2 dFANES ol SAL FAHE 4 2
Cl 897 296 959 067 | (Table 2)o|X = A &}A vieldr}. 2002 o=

NO;-N 905 .024 917 -.190
SO, 837 | -002 | 809 | -343 | A1FARCISAENe] AR IFo2 A=
HCO, -.176 621 182 804 on), 7 A9HL47.061%%c}) o= 29X g7}

Na 979 -.049 941 -.159
K 213 | 625 | 680 | 054 | R EES I ALEALL $4E
Mg -216 878 | .883 264 | &2% Astel Axskgdcth 2}, 20030

Ca 907 .320 959 .005
FA R0 A B By Bal
si 086 | 244 57| ms| M A4 TPt} St :
Total 42351 1.808 | 5520 1.448] oz 4714u 8 2 EAMNAAL AlLo] T8

% of Variance| 47.061| 20.088| 61331 16.091 . .
T §9alo A Ae=L 61.331%

Cumulative % | 47.061| 67.148| 61.331| 77.422 & 8Qlog Hse 1 AYHE 6 =

*Matrixes were extracted by Principal Component Analysis. Edsiyit=g
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A9 7S, 20024 49ele A A FEIL 8.0 mg/l B Hed £AVIE10 mg/he AFHHL
v, 2003 4ol 173 mgh 2 HEE $AZES 24 2339t GWI0 23S 2003 49 24}
A A A4 ot Hed FAEE 29AE AT w49 ks oA
ATellA GW10 Aol BAALo] dejuz e A2 HMsdenzs, 2439 gFdMe
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Fig. 3. Annual variation of solutes concentration in distance from leaking septic tank.
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a7b @A e wAz glde] wsidch 200239 20039 $ARA ARNE wimsied, AL,
EQBEY FAolr} Askpad Wiz gl wezch 2003l FAEx ¥R ohizt f12H
29} BEAMMA AMgo] dFAHY $h6) & AT wAR dde) viehdth mEbx, o] AR Ay
Aere] AR FEE 9% 28tk AR, 99 S0 5347 deds g4 A ¥
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