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Abstract

Non-point source pollutants and high—concentration livestock wastewater are reported as major factor of water
pollution in water system and wet—land. So, LID is suggested as a method to manage of them. wet—lands is presented
as effective method for management of NPS from agriculture and livestock farm area based on various NPS reduction
mechanism. In this research, the application of wet—lands was evaluated based on monitoring and modeling of
agriculture and livestock farm in J city, Jeollabuk—do. As a resutl, EMC during rainfall event was found to be
about 27 times higher than dry season based on a BOD. indicating that the management of non—point pollutants
is urgent. Modeling—based wet—land reduction efficiency was BOD 57.5%, TN 48.9% and Tp 64.2%. However,
removal efficiency of wet—land tends to decrease during the winter and large amounts of rainfall runoff occur,
it is necessary to manage of wet—land. Based on the results of this research, wet-land could be proposed as an
alternative to stable management of NPS in agriculture and livestock farm area.
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2 sh Ao udedd eI 99 F2 2

2HE HmE QIS HH e HEH(ES], AT St
ZQ EAder HIET 9ot (Hamilton et al., 1993;
Kim et al,, 2003). £ 541} tEo] Fitgo] BH o=
o|FolA = 75 AR sUA ol A= A Al Zot HlE e}
HEo] 7S] fEo] FAl o] FoXt 55|, 7t5E
s AEES] {718 2 FGEFE Aot qlo] AR
o2 A FAdES T8 AUl
Ao B ThEER A e 22 &
Aelstal glov, e Al fFEEHE Aol Tt vEe
AAoltt (Im and Gil, 2011; Lee et al., 2014). ool =]
AE 715 AR 599 AT E o] e AsE
Al 9 e Ay A 2 T ot A=E Algstar
= AZoltk(Bae 2014; MOE, 2018).

HHedd ¥ Ve 1A A&y o4 #dE
T3 ZRR Stoy, A G5 TAE € 715 97
T AL HARe] et 5 2 4+ e, AnE 7]
T 2891 A I E F oI EFE 715 2 A9
NE7]1& (Low Impact Development, LID)o] tgh 4] o]
Z7Fstal Qleh dutd o2 1D A4S BEE4HE H|go]
=2 g#o]elxak(Grey infrastructure) A|¥-& Il X
2H(Green infrastructure)= A3sH7] st &4 7|&olzt

TS/

o4 9tk O F S UE AR Y A9 vjdedd
HHE Y FE51 Q= LID AAE-E eFgsA ot ¢
BHAE $AHS s, A 2% @ AnA 3 24 5
B3 75E ZA= SAE AHeR 2Adste] H|EA
219 oA FAst= LFEES Aot thEH LID
Ad2 BRd, d3sA W LE9Ed A 71&2 A
ANEES, 2, 2 9 A3 5), EF (&F 4 29,
A 9 uE Eof Fo] BuEa glor, 1352 Wl
A B or Zgote] QEEH A 288 A=
Aoz HAEN t(Jung et al., 2020; Son and Kim,

2020; Park and Kim, 2017; Yano et al., 2019).

o A Z1agrel 2ol Q1F5A Yol =1, et 9 A=
4 A 7]2e] o5t @ AEH 7ol o]Folef whef 11
T LAEEAHRIIE ¥ d9TS Xdohe 7 A Y
299 FeaEsrE a8z R F Y ez H
I AtHChoi et al., 2015; Kim et al., 2012). o]e} &2
2o F&ot] FHTole HHLEY TEet e 34
oA BAE o] TS TSR A 2ofd] Hijte®
AAE 2 YHChoi et al., 2015; Park et al., 2017). E3gt
et LAED A% 75 ol 4 24S T &
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2020; Son and Kim, 2020).
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Fig. 1. Location of researched area.
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Table 1. Characteristics of monitored Dry and Rainfall event.

Parameter Date Total Rainfall Antecedent Dry Days | Rainfall Duration time | Rainfall Intensity
Dry - 1 2019.03.28 - - - -

Dry - 2 2019.09.26 - - - -

Rain - 1 2019.05.18 19.2 mm 18.0 day 17.0 hr 1.45 mm/hr
Rain - 2 2019.06.07 21.1 mm 20.0 day 13.0 hr 1.25 mm/hr

F99] wiERolgds EAotH, EAZ5E BOD 3.3 kg/
odm TP 0.3 kg/¥ 121 7}& AR&oz <] BOD
3,967.8 kg/Q W TP 287.6 kg/L o] Ba}7} TAs Aoz
EAEJHNIER, 2019). waha, 2 A4t A
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2 79 7 22 4 34 =2HHE

AN A7+ g A Bl H S W
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Model SWMM) 2&-& &-85t3ith SWMM 232 9
03 Ao Qe WS R 09EY o B
o7} 7Fsstol, A 4% #E s S8 =ul-&] Aol
A da] AFRE T Aok (Baek et al., 2018; Baek et al., 2019;
Oh et al.,, 2010). =3}, 753 SWMM 2§ o] H-124 4l
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(Virginia Institute of Marine Science)ollA] 7H2=|¢l o™,
o= el 3 Bdlg Aol At &3], 54
mofofl QlolA, Aaatetel ot A % g IF 5
a4 Qo] ol AF SA Bl dFelA E8EA
AUtHChoi et al., 2020). B3, 2, G, EE44L
w71, a2 9 59 FARE TSt 2 A+t
A md= wosiiinh o,

BOD @&o] tigt me7p B7bsabd,
DOC, Chl-a, CBODu ¥ NODs 5 BOD
o] no] AWE Higto 2 BODE &3ttt

3. Zat ¥ o
3.0 97 CHA RIS Y WY 2

Table 2= A7 WA A9 W 5P 7] Al &, ¢
Al G715 Hd 55 (Event Mean Concentration, EMC)2}
B Y 5L E BTl Stk 7] Al A5 i A1
W skde] e @EH sE= B 71 BOD 1.1 mg/L, TN
4.610 mg/L, TP 0.102 mg/L & SS 11.5 mg/LE EgoH,
Adidos TN ¥ TP s&7l =2 545 Hr) o<
22 ol dF W AYY EA o]go] YRR A F
(60.8%) 0.2 o] 8E|1 911, 7}E AFSO R Q1% 71RO
FFoR wEt e Al A7 i A9 W shAe] o9
£33 EMCt 3#3 71= BOD 30.5 mg/L, TN 14.548
mg/L, TP 0.702 mg/L & SS 250.5 mg/LZE 7A7] A<} thH]
sto BOD 7] oF 27.78) =2 #h& Holxe Alo= Uey
t}. ol A% Al AeFEael oo o e d=4do] sk
o2 FY=HI e Ao si4E 4 Jlom, AT i A
o W A HEE Aol e vl edEd et BieA] F
a5t AL ofu)gitt

Table 2. Concentration of inflow in researched area during dry and rainfall event

Parameter BOD TN TP SS
Dry - 1 1.2 2.925 0.046 8.9
Dry - 2 1.0 6.295 0.158 14.0
Average 1.1 4.610 0.102 11.5
Parameter BOD EMC (Max) TN EMC (Max) TP EMC (Max) SS EMC (Max)
Rain - 1 53.4 (61.2) 18.190 (19.958) 0.750 (1.488) 384.9 (458.0)
Rain - 2 7.5 (10.4) 10.905 (15.552) 0.654 (0.861) 116.0 (306.0)
Average 30.5 (35.8) 14.548 (17.755) 0.702 (1.175) 250.5 (382.0)

* All unit is mg/L
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Table 3. Concentration of inflow in researched area during dry and rainfall event

h fficient
Parameter Area (ha) Width (m) Slope (m/m) SCS - rou.g fiess coe ICICI’.I
impervious Pervious
A-1 7.401 272 0.097 D Type
A-2 9.668 311 0.060 D Type
A-3 7.968 282 0.054 D Type
A-4 3.193 179 0.028 D Type
0.014 0.030
A-5 5.026 224 0.010 D Type
A-6 2.104 145 0.168 B Type
A7 5.971 244 0.057 D Type
A-8 5.201 228 0.067 D Type
—CESEVATION ket —rrvation  ==timulation
0.4
o0.as 12
_ o2 =
g o :
_E 01s _:' ‘
= oo 3
o005
O s ‘
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Fig. 3. Estimation result of rainfall runoff model.
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(Secondary sedimentation basin, S-SB)’9] FEjz L=
Sheith. Fig. 52 15529 §4 9 S50 22 24
LS HER ATE Aestloh. Bt JIFEA=
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1" Deep-
water wetla

2" Deep-

) water wetland
Primary

Secondary
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Fig. 4. Schematic diagram of wet—land in this research. o}, o]9} 7o ATt B AoA] FEoF olmLR] ) &
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B . _ Sltt. Table 5914= 485ty &3 TAEH F4a X
AA e (Water Quality volume, WQv)2 AHAT 2 = Aulsian
— = [e}
7 2,359.5 m*2 Bk o] & WQv 2,359.5 m*E =°
Table 4. Specific design size and volume of wet—land in this research
Wet—land
Parameter
P-SB 1st D-W S-W 2nd D-W S-SB Total
Area — Surface (m?) 413.04 548.76 1,506.10 470.19 458.14 3,396.23
Area — bottom (m?) 142.03 354.14 1,194.76 312.79 204.61 2,208.33
Depth (m) 1.8 1.0 0.4 1.0 1.8 -
Volume (n’) 499.57 451.45 539.07 391.49 472.92 2,359.50
HRT (hr) 5.16 4.66 5.56 4.04 493 24.35

0001 [Time 2042) 004

St
e
£ —

o e
o P ———
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e

(a) Velocities

Fig. 5. Analysis of velocities and flow in wet—land.
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Table 5. Major design parameters for flow of wet—land in this

research

Parameter Unit Value

Effective Particle Size Class mm 0.0262

Specific Volume n'/g 0.000000

38

Specific Gravity - 2.65

Deposition Settling Velocity mm/s 24784

2

Critical Shear Stress for Deposition | N/mi 0.08

Critical Shear Stress for Erosion N/m’ 0.940

Reference Erosion Rate g/nf 0.0005

Empirical erosion constant - 2.2

Median diameter of bed Sediment mm 0.146

Angle of Repose ° 30.0

Roughness - 0.025
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Fig. 6. Seasonal pollutants removal efficiency of researched
wetland.

gt 9o Yo e vHeGE Yl AFEA
f919 AoE metslgle. £, ol9 7
TN (o) TPIAE FEACE WAshe =)
oL}, gHoz WEHo| BODS Hliwstol 4% Aoz
Hebih s, A BUY A3 B A1) 84
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9]'21'7:‘7]—r I 54 (BOD 3.0 mg/L olsf & TP 0.1
mg/L olshe] Bote sEoz BAR . 3, Ho
St 4o HAFE ol8ste] A BOD, TN ¥ TPe
A a8 2 2 57.5%, 48.9% 181 64.2%= o)9} &

Table 6. Summary on removal efficiency of researched wet—land based on modeling result

Parameter Inflow in modeling (mg/L) Outflow in modeling (mg/L) Removal efficiency (%)
BOD 6.1 2.6 57.5
TN 4.876 2.493 48.9
TP 0.095 0.029 64.2
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Fig. 7. Removal efficiency of wet—land based on modeling.
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