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Pollutants Removal Efficiency of Rainfall-runoff
from Dense Highland Field Areas in Multistage Sedimentation Basins
— Focused on Jaun Area in Upstream Watershed of Lake Soyang —
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Department of Biosystems and Convergence Engineering, Catholic Kwandong University
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Abstract : Highland fields are concentrated in the Jaun area of Hongcheong-gun, a large amount
of sediments are discharged from the highland fields. The sediment runoff affect the turbidity and
water quality of the Soyang Lake, furthermore adversely affect water supply source of the capital
region. There are several kinds of BMPs(Best management practices) to decrease the sediment runoff
from the highland fields. Although construction cost of multistage sedimentation basins is very
high, there is no actual survey data for the removal efficiency of suspended sediments and water
quality in our country. In this study, stormwater inflow and outflow of the multistage sedimentation
basins were surveyed, and the removal efficiency of nonpoint source pollutants were analyzed. The

stormwater survey results for two rainfall events show that removal efficiencies of SS, BOD and TP
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loads in the multistage sedimentation basins are 35%~62%, 24%~55%, 35%~58%, respectively.
Although the measured efficiencies of the basins were lower than the theoretical efficiency, the

proper operation and management can improve the removal rate of the basins. Turbid water

problem in the upper parts of the Soyang River can be managed effectively through the additional

installation of multistage sedimentation basins.

Keywords : Highland field, Multistage sedimentation basin, Nonpoint source pollutants, Removal

efficiency
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Figure 1. Lake Soyang watershed and location of multistage sedimentation basins.
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Table 1. Land use of the streams around the Jaun area

Land use
Stream Subl:()la(lrs;]rzl)area Forest Upland field Paddy field Others a;gﬁﬁﬁg? 1:§ d
(kn) (k) (km?) (kn) %)
Jungjohangcheon 10.22 8.60 1.50 0 0.12 14.6
Johangcheon 41.61 35.56 4.89 0.003 1.17 12.0
Jauncheon 136.41 117.03 14.45 0.004 493 11.0

Table 2. Rainfall events for monitoring multistage sedimentation basins in the Jaun area

Fatelagn |, bowial ) bemmaEll | Rbs o Sdapossel
Weather station Period (i) P duration period intensity of precedent rainfall depth
(h) (mm/h) dry days (mm)

15:00, Jul. 1 ~

13:00, Jul. 2, 2017 97 2 441 09 5

Changchon 1400, 0ct 2

:00, Oct. 2 ~

08:00, Oct. 3, 2017 61 18 339 46 4

A0 HF A= 24 5°2 YEPton FAE 7b Z4gFo] Zkz) 705, 755, 184mmE 2 7] 7t
30~407}F 34 11%% 7V W 2 9E 2}A| 5+ Th A= a+Ql 1174, 948, 1272mm*E t} 7-40% A
(Wonju Regional Environmental Office 2016). 2

Table 2= A4 7ol Q15 A fgFasao] ot

A HA 547]7} 0] 7k0 EX S YEh) T 9} 2. CHEHA| AR AE2M H ZR2RET YEEN
74 19 Fee A9F 9Tmm, F¥AE717E 22hr 24T 9 AR 3T AT llE 7
o1, 10¥ 2¢ 7&—‘%% 7% 61mm, Z47]7t 18hr of YA 2| o] EoFH Ao o5t EALZS A
oqitt, QA7 AFTEE=A9] 2014, 2015, 201619 & #at7] YlafA 22 78681 A, 628—2%1#], 581

Figure 2. Multistage sedimentation basin in Jaunri 628-2.
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Table 3. Multistage sedimentation basins in the Jaun area

Location Cons'trpction cost Site area Surface area Capacity
(Million Won) (m?) (m? (m?)

581, Jaun 1 ri 4,500 38,524 25,161 25,000
628-2, Jaun 4 ri 197 6,735 5,949 7,840
978, Jaun 2 ri 7,000 21,163 22,674 17,410
786, Jaun 4 ri 20,398 20,741 14,735

A B 978/ A|of] 47) 420 thetA| HARA] 7} 21 = of

I} 78611 2| 2F 978H 2| 2] 27) ThetA

REERED

4 %21 Adjolch(Figure 13} Table 3 H2), A& 40 A3 galli YERES 2ABAL,
)7 AAA O BElelo] QoA $E §2He] 0,017 um~ 2000 um YEH O] Hajo] 715
SR 50 RS H3 oa, 42H Mol 24 Laser YEEA7]E ALgSto] BT
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Table 4. Partticle size distribution of stormwater runoff in the Jaun area

Fine sand (%) Very fine sand (%) Silt (%) Clay (%) Proportion
Survey site 250~100pum 100~50um 50~2um <2um of Sand
(0.25~0.1mm) (0.1~0.05mm) (0.05~0.002mm) (<0.002mm) (%)
Jauncheon 222 7.19 83.94 6.65 9.41
Yangsu bridge 0.97 427 86.44 8.32 5.24
Jungjohangcheon 1.47 82.79 15.74 1.47
Inflow of
sedimentation basin 2.03 5.03 84.83 8.11 7.06
(786, Jaun-ri)
Outflow of
sedimentation basin 0.08 82.02 17.9 0.08
(786, Jaun-ri)
Inflow of
sedimentation basin 1.22 4.89 774 16.49 224
(978, Jaun-ri)
Outflow of
sedimentation basin 0.94 85.82 13.24 0.94
(978, Jaun-ri)
Deposit soil <524pm
(786, Jaun-ri) 10%
Deposit soil <462um
(628-2, Jaun-ri) 10%
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Figure 3. Particle distribution of stormwater runoff at the
Jauncheon.

Figure 4. Particle distribution of stormwater runoff at the
Jungjohangcheon.
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Figure 5. Particle distribution of stormwater inflow at the
multistage sedimentation basin (786, Jaunri).

Figure 6. Particle distribution of stormwater outflow at the
multistage sedimentation basin (786, Jaunri).
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Figure 7. Particle distribution of stormwater inflow at the
multistage sedimentation basin (978, Jaunri).

Figure 8. Particle distribution of stormwater outflow at the
multistage sedimentation basin (978, Jaunri).
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Figure 9. Variation of stormwater runoff water quality and flow at the multistage sedimentation basin (786, Jaun-ri, October

1~4, 2016).
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Figure 10. Variation of stormwater runoff water quality and flow at the multistage sedimentation basin (628-2 Jaun-ri,

October 1~4, 2016).
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Table 5. Removal efficiency of stormwater pollutant loads at the multistage sedimentation basins in the Jaun area

Multistage sedimentation basin BOD SS COD TN TP TOC
. Inflow (kg) 44.65 4221 340 189 14.0 171
78(67’ /Jliu;;'“ Outflow (kg) 25.05 1914 170 87 9.1 72.5
Removal efficiency (%) 439 54.6 49.9 53.7 34.8 57.7
, Inflow (kg) 6.19 643 442 446 249 225
628('72/’113‘2”)“'“ Outflow (kg) 471 269 28.5 29.9 1.53 15.0
Removal efficiency (%) 24.0 582 354 33.1 383 33.1
_ Inflow (kg) 484 8,127 375 192.73 353 19.2
7?%5?:*2;” Outflow (kg) 3638 5262 %) 192.39 236 17.9
Removal efficiency (%) 23.9 352 143 0.17 332 7.2
. Inflow (kg) 10.1 1,340 79.7 633 5.96 597
62?{3; ljfj;‘“ Outflow (kg) 45 511 520 780 248 357
Removal efficiency (%) 54.8 619 348 232 583 403
%786 WAL (7/1~2): ZAF717F 19.1(hr), A5 7F 8.1(hr)
* 628-2 AAFA| (7/1~2): ZAF717F 19.3(hr), A 547} 36.3(hr)
* 786 AR (10/1~4): ZAF7]7F 60.5(hr), A 5417} 48.1(hr)
* 628-2 AAFR| (10/1~4): ZA17]7F 60.5(hr), H|FA]7F96.1(hr)
AR SS AABES =A% At oF 35%~ 62% AARELS 35.2%% A= T, 79 19~29 75
O At E 8-S H Tt BODY A= 9F24% ~ 55% Al Table 61} Zro] o] 24 o &2 = 7+7} 71.3%, 39.9%
o AFa IS YEAL, TPE oF 35%~ 58%9] < O] HOEAS AHe 4= 9lar, AA| 745 786WA]
A 55kt A E Sl AR 9] SS AABRE 54.6%F ZAFEITH

47 @ dzaFe] 7]4 A 2 (National Institute of
Environmental Research 2014)0] 2|3}H #&F%]
= BOD A A &L 34%, TN AAR&E 28%, TP A A
A& 36%= AAskL 9t} Novotny(2003)0] 25}
W A% AL BOD 20~40%, TP 50~60%, TN
30~40%2] e a-&-5 Harskal qlrt, o] 7]z ot
21 222 786H A et AF-g-2] 628-2/1 4] thetA
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Table 6. SS removal efficiency of stormwater pollutant loads at the multistage sedimentation basins in the Jaun area

Sedimentati surface Treatable Treatable Theoretical Surveyed
Rainfall event ¢ 1rg1eri)na on area settling velocity particle size removal efficiency | removal efficiency
° (m?) (cmsec) (um) (%) %)
October 1~4, 786 Jaun-ri 20,741 0.000492 2.520 89.3 352
2016 978 Jaun-ri 22,674 0.000184 1.542 88.0 -
July 1~2, 786 Jaun-ri 20,741 0.002939 6.160 71.3 54.6
2016 978 Jaun-ri 22,674 0.008251 10.322 399 -
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