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Experimental Study on Reduction Effects of Non-Point Pollutants by Improvement of
Infiltration Capacity of Soil Filter Strip. Woo, Suhye, Isong Choi' and Jongmin Oh** (Han
River Environment Research Center, National Institute of Environmental Research, Yangseo-
myeon, Yangpyeong-gun, Gyunggi-do 476-823, Korea; ' Department of Environment Science
and Engineering, Kyunghee University, Seocheon-dong, Giheung-Gu, Yongin 449-701,
Korea)

Runoff of non-point pollutants has affected bad influence to water quality of river as
reaching within short time. For this reason, reducing them prior to reaching aquatic
systems or treating them after collection from discharge process of pollutants are
desirable for efficient treatment of pollutants. This study was carried out to develop
an ecotechnological method to prevent further aggravation of water quality by non-
point source through vegetation filter strips. This study has placed a focus on
improving infiltration capacity of soil for the optimum condition of vegetation filter
strips. Therefore, we used titled soil filter strips instead of vegetation filter strips in
this study. The three types of soil filter strips were used in a bench scale experiment
before applying to the field. The reduction efficiency of pollutants in soil filter strips
(SS 84.5~92.5%, BOD 67.9~ 80.6%, T-N 43.4~ 76.6%, T-P 40.6 ~ 87.4%, Cu 28.3 ~ 48.1%, Fe
92.1~97.7%, Pb 81.4~97.3%) was much higher than that of the controled group. And
non-point pollutants reduction efficiency by soil filter strip’s forms was estimated to
be distinguishing in order of bio material, mixture of sand and gravel and lastly the
whole gravel. In the event, the whole reduction efficiency of pollutants on the soil
filter strips disclosed good results.

Key words : non-point pollutants, soil filter strips, infiltration capacity, reduction
efficiency of pollutants
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Fig. 1. Experimental design and forms of soil filter strips used in this study.
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Table 1. Influent condition used in this study and analy-
tical methods of pollutants.

Items Methods
N 5mg - L™ (NH,C], KNO,)
P 1mg - L™ (KH,PO,)
Conditions BOD 10 mg - L™ (C4H1,04)
of influent q Cu 0.5 mg - L—l (Cu)
motaly  Fe  10mg - L7 (FeCl, - 6H,0)
Pb  0.5mg- L (Ph)

Table 2. Loading and ratio of pollutants with runoff forms through Soil Filter Stirps.
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(unit : mg - hr'}, %)

Control group Sand+gravel Bio Filter Materials Gravel

SR* SSR* GR** Total SR SSR GR Total SR SSR GR Total SR SSR GR Total

ss Loading 2,943 681 203 3,827 340 640 710 1,690 251 701 667 1,620 2,863 365 114 3,342
Ratio 769 178 53 100 201 37.8 420 100.0 155 43.3 41.2 1000 85.7 10.9 3.4 100.0
BOD Loading 448.4 168.1 55.8 672.3 160.6 74.2 555 290.3 106.5 99.5 73.6 279.6 302.8 100.4 59.0 462.2
Ratio 66.7 250 83 100 553 256 19.1 100.0 38.1 356 26.3 100.0 655 21.7 12.8 100.0

TN Loading 440.0 65.8 42.8 548.6 445 212.6 1075 364.6 19.7 310.1 77.4 407.3 1335 253 9.8 168.6
Ratio 80.2 120 78 100 122 583 295 1000 48 76.1 19.0 1000 79.2 150 5.8 100.0

TP Loading 918 75 42 1035 121 651 84 856 87 75 20 182 416 59 20 495
Ratio 887 172 41 100 142 76.1 9.8 100.0 476 41.1 11.2 1000 840 11.9 4.1 100.0

Cu Loading 39.46 12.80 594 5820 9.01 17.41 15.08 41.50 10.51 20.93 5.89 37.33 30.78 14.45 6.39 51.62
Ratio 678 220 102 100 21.7 420 36.3 100.0 282 56.1 158 100.0 596 28.0 12.4 100.0

Fe Loading 344.54 3.86 2.10 350.50 27.89 5.03 0.39 33.31 30.01 13.25 13.84 57.10 105.71 4.83 3.72 114.26
Ratio 983 11 06 100 837 151 1.2 1000 52.6 232 242 1000 925 42 3.3 100.0

Pb Loading 32.29 1.98 052 34.80 0.62 095 039 195 392 104 0.19 515 12.00 0.87 0.54 13.41
Ratio 928 5.7 1.5 100 315 484 20.1 100.0 76.1 202 3.7 1000 895 6.5 4.1 100.0

*SR: Surface Runoff, **SSR: SubSurface Runoff, ***GR: Ground Runoff
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Fig. 2. Comparison of pollutants loading ratio with runoff forms between control and soil filter strips.
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Fig. 3. Total pollutants loading in influent and effluent for each soil filter strip.
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Fig. 4. Total reduction efficiency of pollutants by each soil filter strip.
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