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Characteristics of Groundwater Quality in a Riverbank Filtration Area

Seung Gyu Hyun', Nam C. Woo'*, Woosik Shin’ and Se-yeong Hamm?®

IDepartment of Earth System Sciences, Yonsei University, Seoul 120-749," Korea
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Characteristics and changes of groundwater quality were investigated in a riverbank filtration area at Daesan-myeon,
Changwon City, Korea. The total dissolved solids (TDS) in groundwater samples collected in October were much less
than that in March, indicating the mixing with recharged water from precipitation, as well as the changes of dissolved
oxygen profiles at monitoring wells from March to October. Redox processes at depths appeared to trigger Fe and Mn
contamination of groundwater in riverbank deposits. Amorphous oxyhydroxides and carbonate minerals such as
MnCO; were probably the reactive phases for dissolved Fe and Mn, respectively. Groundwater contamination by
nitrate-nitrogen (NO;-N) was controlled by the redox processes and subsequent denitrification at the sampled depths.
Distribution of NO;-N concentrations at monitoring wells suggested that the nitrate contaminants were originated from
agricultural facilities on the riverbank deposits. Some of monitoring wells, DS-2, D-2, DS-3, SJ-1, and SJ-3, were only
partially penetrated into the sand/gravel aquifer, and subsequently, could not fully function to detect the water quality
changes for the pumping wells. Proper measures, with regulating agricultural activities in the riverbank deposits, should
be carried out to prevent groundwater contamination of the riverbank filtration area.

Key words : Riverbank Filtration, Redox, Fe, Mn, Nitrate-nitrogen, Dissolved Oxygen
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Fig. 1. Geologic map of the study area, Daesan-myun, Korea (from Cheong et al., 2003).
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Table 1. Sampling depths at the monitoring wells in March and October, 2003.

Sampling Sampling depths from the ground surface (in m)
time DS-2 D-2 DS-8 SJ-1 DS-3 - DS-6 DS-7 SJ-3
March 9 9 10 9 9 10 10
October 512,18 N/A 1,15 N/A N/A 2,13 4,15 2,10

Elevation (m)

< LEGEND >

N watesjovel

Badrock
Weathered zone

i Send/Grave!

E%]  Fine sand

Wedium sand

- == infetred boundary

200 100
Distance (m)

Fig. 3. Schematic diagram of the cross section of the studied RBF area (modified from Cheong et a/., 2003).
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Fig. 4. Stiff diagrams of the groundwater samples at the study area. (a) in March and (b) in October, 2003 (x-axis: distances
from the river, and y-axis: depths from the water table).
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Fig. 5. DO profiles at the monitoring wells surveyed in March.
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2 yehi, 39187ddM= €22 (denitrification)-
2 Q3 i

3ol AAJg 12 ZAF A3, a9 #EAD-2,
DS-2, DS-3 2 SJ-3)0A Aok ) 88 A &2 7
o] HeE 71F03mglh) oVFes =A vEhrd.
FEH D-29} DS-2904 A3k A1k A 9 (Ehyes
7}z 3029 312mVE B3t ey o AEAHE
< 381403 mV ¥l ol A3t ot o|RE
D-2¢} DS-2 #&4¢] Aot the A3 e] Askr
o HisiA Aoz A sMths RS AA
3, mEla] 0|8 #E=AellM A el ofst o
A 9A) hEA o8] TAE Aoz A
& #5739 Ak AN ARE ol&sl A&}
& Z9] Az gyl g WA FENT I
g ¥43% A3(Table 3), B2 ¥gE JAEo| F
2 wheEEE Jeiged, Bz Mo A9 @
FE@l: MnCOg0l 2 ¥hg-Eaz vepdrl

ojg} vtz AMIALNO;NIE olF FEHNA
A% A&=A 2tk Michael ¢ al. 20028 =) 8}s
A EAZ A wE% Aol 7 Addg waket
Z Ak Aol 7123 thaeE Ugds FrhEe
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Table 3. Reactive mineral phases and their saturation
indices in the selected groundwater samples surveyed in
March.

Sample Mineral Chemical Saturation

1D formula index
Fe(OH),(a) Fe(OH); 1.49

D-2 Rhodochrosite MnCO, -0.69
Siderite FeCO; -0.07
Fe(OH)s(a) Fe(OH), 1.67
Fe3(OH)g Fe;(OH)g 1.32

DS-2 Rhodochrosite MnCO, -0.45
Rhodochrosite(d)  MnCO; -1.16

Siderite FeCO, -0.11
Siderite(d)(3) FeCO; -0.50
Fe(OH);(a) Fe(OH); 0.31

SJ-3 Rhodochrosite MnCO, -1.17
Rhodochrosite(d)  MnCO; -1.88

HLBIAT), o] WhdlA §24kA <10 mgl, Aheke
1Y <225mV 282 F §F H(Total Fe) 5%
>0.7 mg/Le] ZZ0H, 1 AF& A g 2ol
EA] 2L Koz AAG bl vk FAES
UellE= 2122 Cey ef al. (19992 AH3rahlx$)
<200mV 237 £33 <2mg/le] 2@ a8
Kraft ef al. (1999)2 3 >7mgL®t %7 >09mg/
L] A& o83l S-S AAEkAT). A7)=
5(2002)3} Chae (2002)& HCO; % =7t &3, A
o AElEYUALs} B ollx] gAs) dido] WA
3lod ZAAANOy) T=7F Rolxw, el digh 3
Lol osf) £F A 27} o2 FY T=7t 37HR
oz st 3] #=2H D-29f DS-2¢] el %
£ 77} 1330, 1150 mg/lolx, W7he zbzh 171,
2.76 mg/LelN L, HCOyE 747 241529} 257.63 mg/
Lach #24 D29 DS2 A8 AFH A9~
10 mplMe) 824k FE= 0.5mg/l ©]8Y-E )
& & glom(Fig. 5), HElEAAYE 3029 312mV
[t Table 2). FH S AS] goll= XfelE 2ol
2%, B[UFoNA " Wz e 42 FE)
|04, HCOy 3% 58 Aed A8 d+4d=E
I ¥lwd o), ¥4 D29} DS-200A A ALTL
AZHA G A ol5y AFH A=A Aslrt
A3 Az EAsY 2ENgo] o] |
o= M€t

A {5 Ao AL B BXE BE, A
FFME 2t 223 mg/L ¢ whad|, skl 7R
243 DS-3 PEAHAME 202mgl 2 A 5=
2 Boln, A ¥ MxE B=F DS-8olA F3h
HEE FA728 26 11.30mgl & 5= B
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AAe] AigAL] 09 YL, TE FOoZHE o
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AR FHY 2 EER0] A3 /S1E AR HH

1089 a3k 231 24} AFolMe BE A
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Fig. 69] £&4k4 7 B #81g 4 e A+
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