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Iron and manganese contents are usually over the limit of drinking water standard (0.3 mg/L) in unconsolidated
aquifer of river bank filtration site in Nakdong river. Surge block and air surging techniques used in this study are
useful tools to remove the slime within gravels and pebbles, to increase permeability of aquifer, to provide oxygen
into aquifer, and to discharge iron and manganese oxides from a well. Surging activity brought about 5~8 and 5~9
times decreases in Feyy,, and Fe**contents, and also 10 times decrease in Mi* contents compared to non-surging
condition, respectively. Additionally, iron oxide and manganese oxide increased up 1~1.2 times after surging. This
result shows that air injection into the aquifer can help iron and manganese content decreased and in-situ treatment
technology needs to be introduced in river bank filtration project in South Korea.
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Fig. 1. Location of study area.

OFRA AR AT T, ERF TS T8 o
TR FYEME AoR vepdt) dAe) d=d
FrER RS o3 A W FAFTE s ¢
o s o

71E AR =EEdETt o184, 196401 s A
it 2420 7|HRkE wioly] A AlEtE-o] ZF30)
sfgE Zlog FAHAC AEz2o Za g]xu o]-p;]/\ﬂ
W] A, AR AolEH oY ‘;l e 0}1’5
Aol FAjske Feke o 3l
o] o] $HI5}L B3l ofate]
& o]2Th AT AS i Ao S S
o] aue, ol AEFE AU 9

B 2% AR A AFEAPEe] B, 4
PEvE of Bm el AEdRYFe] ZAso,
7 sHFolE oF 10m A RefRbdeol et 2
2] sprole FEivE EAEE A

z

o 84 % B4

B Ao} 343 Askee] £AL §F 3 P BT
o HE & FEAE03mgDE 2T T ol

s AA7He) SR S Bg F9lsle] WY T
S APJEHE wEe] A R AlAShe Vyredox®]
88 o &3} Slrt. & 047101]*1}— S5 AN Hhﬂfzi
4] A|A] E-2(Surge block) B o] 417 (Air surging) 7H-&
29'% }o:] Jd-ﬂ H:]_,] }H m 57])3 o} lv:o]ﬁ )‘\_]@:]_
JAE AFstozi sasld B FYsle £4E &
RAFZIEA] B713aAL 819300 o] ZRE £ A|9xe]
Vyredox 71H¢] & 7FedE AESIZA} g}
EAEE g8l A viA, B3 1000 =
ZE 0 (Fig. 2), 8 171AE dido=z oF 1647
F 163](200¢ 49 2395H 59 8yl A4 AMAE

\l



el RS S8 AgA] Ayrh A S 391

0B-3
- O
.
S op-1 PW-1  OB-4  OB-5
3 @& ne-1 @ ng-2 g
§ o oB-7  0B-8
o8-z ;
h S ’ r(,
Bm . sm . om wm L

RUALLY

)

Fig. 2. Location of wells at study site (a) and a structure
of pumping well (b).
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(c) Air surging
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Fig. 4. Changes in slime and recovery time during well
development.

Table 1. Slime and recovery time by surge block and air surging.

After surge block

After air-surging

Activities Date Total wc_)rk Surge block — - - Note
(mm-dd) time (min) mode Slime thickness Slime volume Water level
(cm) (m?) Recovery time (sec)

1 04-23 84.51 W 263.5 0.517 -

2 04-24 84.51 Ww/P 177.6 0.349 -

3 04-24 84.51 W/P 180.5 0.354 - NB-1(D.B)
4 04-26 84.51 W/P 154.9 0.304 -

5 04-26 84.51 W/P 121.1 0.238 -

6 04-27 76.34 W 65.8 0.129 359

7 04-28 76.34 W 28.6 0.056 343

8 04-28 76.34 W 158 0.031 305 NB-1(D.C)
9 04-29 116.34 W 335 0.066 343 NB-2(D.B)
10 04-29 116.34 w 41.0 0.071 343

11 04-29 100.00 w 0.0 0.000 328 NB-2(D.C)
12 04-30 76.34 w 715 0.152 330

13 05-06 76.34 W 55.0 0.108 291

14 05-06 76.34 w 33.0 0.065 267

15 05-07 76.34 W 225 0.044 277

16 05-08 76.34 W 7.0 0.014 272

Remark) W: Winch, P: Pressure, D.B: Drilling beginning, D.C: Drilling completion
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Fig. 6. Stability relation for iron and manganese with solid-solution boundaries in pumping well.
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Fig. 7. Stability relation for iron and manganese with solid-solution boundaries in observation wells (OB-3, 6 and NB-1, 2).
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Table 2. Iron and manganese contents during well development.

a) Iron (unit: mg/L)

. PW-1 0OB-3 OB-6 NB-1 NB-2
Sampling = o
Fe** £ Etotal) Fe' F Cisotal Fe* Fe E{total) Fe* F E(otal) Fe F €01y
Ist 0.34 5.88 240 13.8 0.02 0.64 2.95 9.8 0.0 0.29
2nd 0.12 271 0.03 0.18 0.03 0.21 2.62 4.08 0.14 2.72
3rd 0.11 1.25 0.95 1.30 0.06 0.18 1.65 291 0.13 0.14
4th 0.04 1.21 0.01 0.15 0.03 0.22 2.01 291 0.02 0.28
b) Manganese {(unit: mg/L)
Sampling PW-1 OB-3 OB-6 NB-1 NB-2
ist 1.0 34 02 24 1.0
2nd 0.1 14 0.4 2.7 0.5
3rd 11 2.6 0.3 3.1 1.0
4th 0.5 22 0.5 2.7 0.8
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(@) Oxidation-floc formation mechanism
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Fig. 8. Mechanism of floc filtration and adsorptive iron removal (Sharma, 2001).
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Fig. 9. Diffractograms of the slime analyzed by X-ray diffraction (XRD) at pumping well (PW-1): the peak positions are
albite (Ab), microcline (Mi), muscovite (Mu), orthoclase (Or) and quartz (Qz)
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Fig. 10. Iron and manganese oxidate discharged around
pumping well (Floc: black color).
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Table 3. Total element content of the slime using X-ray fluorescence spectrometry (XRF) at pumping well (unit: %).

Component Ist sample 2nd sample 3rd sample 4th sample 5th sample 6th sample
('09.04.27) ('09.04.30) ('09.05.06) ('09.05.06) ('09.05.07) ('09.05.07)
SiO, 81.0279 79.1213 81.4345 81.2916 80.8110 79.3482
AlLO, 10.1696 11.0110 10.0010 9.7706 10.1031 10.9893
K,0 3.1882 3.3486 3.1600 3.2993 3.2499 33727
Na,O 1.8826 2.0640 1.8483 1.8234 2.0089 2.2109
Fe,04 1.4461 1.6698 1.4046 1.4653 1.4929 1.7052
Ca0O 1.1795 1.2361 1.0928 1.1380 1.1997 1.1814
MgO 0.6429 0.8485 0.5715 0.6864 0.6092 0.7276
TiO, 0.2469 0.2918 0.2437 0.2934 0.2543 0.3271
SO, N.D. 0.1579 0.0891 N.D. N.D. N.D.
P,0; 0.0737 0.0987 N.D. 0.0914 0.0821 N.D.
WO, 0.0571 0.0646 0.0880 0.0695 0.1095 0.0675
MnO 0.0481 0.0483 0.0330 0.0349 0.0398 0.0349
SrO 0.0309 0.0314 0.0298 0.0290 0.0334 0.0351
Zr0, 0.0065 0.0079 0.0036 0.0072 0.0063 N.D.
Negative ckarg¢< gb?'&
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Fig. 11. Mechanism of iron removal using air-surging and surge block.
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