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Changes in physical and chemical properties of stream water passing through
natural-type water treatment system
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ABSTRACT: When surface water is used as source water for artificial groundwater recharge, a pretreatment process
of stream water is required to improve water quality. In this study, a natural-type treatment system for surface water
composed of gravel contact zone, soil zone, vegetation zone is installed in the upper stream of the recharge basin
in Galsan-myeon, Hongseong-gun, Chungcheongnam-do and the changes in physical and chemical properties of
stream water before and after passing through the treatment system are analyzed. The number of particulates (<60
um) in the water passed through the system decreases by 22.7~34.9% compared to the upstream water and the
MFT value also shows a reduction of 82 to 99%. On the other hand, the geochemical characteristics of the water
passed through the system shows that the groundwater characteristics tend to be increased. This change can be
produced by mixing of surface water and baseflow hydraulically connected to nearby groundwater due to the depth
of drain pipe (screen), about 1.5 m depth below the stream. Significant reduction of particulates in the recharge
source water can suppress the physical clogging of the recharge wells and also contribute to the long-term operation
of the artificial recharge facility.
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24 3R oo g F2 57 9 Onj(Zhang ef al.,
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QKON et al., 2011; Cha et al., 2021). §9 A&
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THMoreno-Mateos et al., 2010; Kim et al., 2018;
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2021).

AA A A”E DY S 48ke R, A4 29
BN, Faed, Fe, S, A2y H5A
A, E0H H, 3¢ /H| 2 i ER A 5o HE A
T g o]FolA UtHH la, 1b). AHAYSF 413}
FEE AW RAZE B S A A &
ESUH jEY S 22 LA AR E )
A vigo] 5 cme| HEE 245t o1 SHEE &
9] vj=E WAL, 1 flof| AYEES oF 65 cm &
< 5 A8 AAskR) olet A& 2 5HRof=
A L AN EL FAeshr] Hste] 27 150
mm (5}F<= 200 mm) 9] pve f32hS AA|SkaL
Hol| ApdS AA6kqleh E3, A 25 B35 5}
7] 1% 712, A2 1 mY A2 o s HX
stgo, abd AFH 23S 9 d A E g A
< MEAE X5t A MRS FHAIR
THMOE, 2021). g, 3pH4=9] =3 A3} 3Hg2
AR stHg7E A2 91018 Saste] AA AL
Ho2 FUEH, 15 m #71] AAHE A=
£ SgstHA Hdg LEEdY AL HE E H
7, v &S o83 BOD 4k} 2387t 23 == ¢
= XFYPE} o]F oF 36 m 7+ thekd] A4
T2E Foto] A4 9% TN, TP A3}7} o] Fof
=g AAEGoH, 71& oA £ A g
SF TN 9 TP A7 a= Hof] 2F 91%, 5.8%21 A
° 2 245 8} Qti(MOE, 2022).
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Fig. 1. a) Location map of the study area, b) Design of stream water pretreatment system, and c) Installation view.
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P2 3 ahso] AR AEeF FU4 L Ditch A
42 Fofe] 4502 A HYHEE TAHo| 9
th(Lee et al., 2019; Cha et al., 2021).

2 2o 2443t 5312 B7lel] 9ste] 2021
| 12 20451 2022 2E 21 47HR] 32119 A]
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HE7h AR AT R §AE7] A 2 o B A
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4 5& Sasent. 701428 24 HachA} HQ40d
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T2 0.05 N 529 HCI o|-gsto] A3} 24|
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2 Z71eto] 9 ol FFe SR AR U
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ZAFE 0] 2(NO5 )L 14.18~16.99 mg/lof|A] 16.92~
20.59 mg/I= FEAF o] &2 A| et S0l BFE F
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and Choi, 2012). A2 A|AE 9] 2] Ar&of FR7}
ZhZ SAF 1728t T A7) #aEskar glom, A
A 2H QI BH-7 #5359 X3¢ 2 A|sh
& s 18T o, A7 9 €59 IF=
= Ao 2 1Bolth Piper diagramoj| A B, A4
2 A A"E FAg 52 NOs ¢ Cl e F7te] 2%t
AR HIE B AR 2HY dFS H=THA
skt 71 ARER FUES o™ 3).

SAR (Sodium adsorption ratio)«= HEZ EZ
et SF E= AN AHIE BUMke AeE AN
HeKE ). YEET ZF o2 JE gAY #4t
= 5k W Zt viadleE SR X%
o} olet 22 HEH 249 ATE EYUH F44
o Y= vAA Hol & AT Y= vl
XA FtH(Phien-Wej et al., 1998). FY4+ 4 =&
4] SAR WSk uj$ vjujat Ao vehte
F= 1 nRte = A 3 Ho ol S 27 715740 A
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Fig. 2. Correlation between a) nitrate, b) bicarbonate and sodium.
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