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Experiment for Reduction Effectiveness of Pollutants with
the Improvement of Infiltration Ability in Vegetation Filter Strip
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Abstract

Soil layer in vegetation filter strip is one of the very important factor for reduction of non-point
pollutants by physical, chemical and biological reactions of it through infiltration process. This study
was carried out to prepare more effective vegetation filter strip through modification of soil layer for
river water quality improvement. Therefore, the main aims of this study are to compare and evaluate
normal (straighten type) and modified (step type) vegetation filter strip, which make artificially change
the soil layer to improve infiltration ability, through bench scale experiments. In the results of this
study, vegetation filter strip of step type is much more highly reduction effectiveness of pollutants in
surface flow compared with normal vegetation filter strip. In case of below effluent, however, it
appeared that the vegetation filter strip modified soil layer showed lower reduction effectiveness of
pollutants than the general vegetation filter strip. This result was judged because effluent through the
vegetation filter strip of step type passed bigger size of aggregate or sand than the vegetation filter
strip of straighten type. If we compare it as a definition of pollutant load to estimate total amount of
reduced pollutants by vegetation filter strip, reduced pollutants load by step type showed higher than
those by straighten type because below effluent amount relied on total effluent amount was higher at
step type (4%6) than at straighten type (2%). In conclusion, the vegetation filter strip of step type to
improve infiltration effect is much more reduction effectiveness of pollutants than vegetation filter
strip of straighten type.
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CEC Scholenberger
Size distribution Analyzer for Size Distribution (England, Malvern, Mastersizer S, Ver. 2.19)
Table 2. Analytical items and methods of water samples
Temperature pH meter (ORION, 520A)
pH pH meter (ORION, 520A)
EC EC meter (ISTEC, 430C)
TOC TOC meter (Shimadzu, TOC 5000A)
T-N Ultraviolet Spectrophotometric Analysis (220nm) (UV 1601PC, Shimadzu, Japan)
T-P Spectrophotometric Analysis (Ascorbic Acid Method - 880nm)
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{a) Straighten Type

(b) Step Type

Fig. 2. Comparison between vegetation filter strips of straighten type and step type
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Table 3. Analysis results of soil
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Fig. 3. Particle size distribution of soil bed

186

BEKERBERLE



Table 4. Characteristics of influent and effluent during experimental period

Influent . ) 6.58~6.67 TI8~875

Low Surface Effluent | 6.6~16.4 11.8 6.92~7.02 6.96 770~896 823
Concentration | Middle Effluent | 5.2~16.7 11.2 7.06~7.36 7.20 670~928 815
Below Effluent 51~16.7 11.3 74~783 754 725~1,043 864
Influent 7.8~16.0 11.9 6.58~6.62 6.60 1,099~1,211 1,155
High Surface Effluent | 6.8~15.9 11.7 6.83~7.05 6.94 1,077~1,234 1,144
Concentration | Middle Effluent | 4.7~15.7 10.7 7.02~7.36 7.11 691 ~1,085 930
Below Effluent 49~15.6 10.7 7.28~8.01 7.58 716~1,078 880
Ace) 44 wRel ARdol og vy AYoR & A9HoE FFAE Aol Rl dvHow ¥
&g WENYIE ARFY) AL AREE BAY T L MEEA, 2QB) g FASH EF F9
Adeste] FHOR FEHIY] Wi Agart A AE 9 HEQIzl| H|gte "oiR]7| wii-ol A&}
ol AARRTE B Yehd Ao FuEnh oe) s 7tad Ao= woEr) mepq AdgeMe 44
# Age TN 2 T-PiAE vehA et 9 Rol vigle 9w 2 angdolne] odua Aza
ok T-N# T-P, 2zte] maa2oliel ARase 8§ 37} dojnl zloz wawrt
Aol -26+15%, -11.0+51%1H] whahe], Algkael A ©) BT
T 24%1.3%, 529+1.9%2 A7tE&o] 953 =A Y e EEd FEHSt digt A, TOC,
Epwkch T-N, T-P9] ZH{E] did AREA= Aol A
e e R sPRolAE ol MR AN Hgnt 958 w20 Y} dAe Avms
HAZ SAE g AREAT} EA Jes o 22 AE Btk ol AFkdA AWd AT v
E Eggole] 897, 9t AYDgol B By R BUFETY Q9 BY REe 99
o} I IA #ES Y] PELR B AN T 4RHE 3HolA LE9E A IF 7 AU
120 10 — —— — 120 — —
o 100 L 100 — L 100 -
Sgm - fewo— Zgo0.
= e 250 — She
TS EBp —— 254
£ Sin Zim -
23 0 é“&oL—mm«— . g”@of SEEE L
. | Surface  Midd o -~ Sar _ Middle  Below
2 D Effluent Effluent  Effluent 2 Effluent Effluent Eff luent
|: Straighten Type Step Type [
(a) TOC (b) T-N © T-P
Fig. 4. Decontamination efficiencies of pollutants with soil layer (low concentration)
120 120 | -—— —
100 - 100 | ~—— — -
85 w0 8z 800 o — -4 28
EZ e it e
£35 52 a0 53
) ° Sur f ! ' B 0 ' i Su  Middl Bel 1
urface Middl elow Surface Middle e low | Surface iddle elow
20 Biftuent Bt fluent Ef& Il?em - 0 T:ffquéﬁTﬂ’Eff?géﬁf”ﬁhl{?em 20 Bffluent  Effluent  Bffluent
’ Straighten Type Step Type
{a) TOC (b) T-N © T-P

Fig. 5. Decontamination efficiencies of poliutants with soil layer (high concentration)

F40% B2k 2007F 28 187



WEoR gt £ AFEs vl e 9
F9-52014E TOC, TN 557} ARFolA o e
Ao e} ARESS Yot T-Pe Avdzn
AHY wEA WY L SA5aEe] AREA} 6%
olgoz UEst ol TP Adel Ud =3z
Ao FAFHe A AoE BeEn, gaja] 44
oATT)E A48 o fal Ao T Rejokate] Fa

322 EF 394 297199&

HAS Wl e BEY F9E 2971982 Fig s
oF 60l YeRHATE As=ellAl 248 TOCY #H#
< Folde] AA Fahgel tiek )92 8359+2.16%
AR dEdo] XAURES T8 st #4949
= A& ¢ F U oo Wl wE{EL 113t
0.79%, 3H-FES 0%=2 29
YRSt o] 25H AEE B¢ ol A
F3le AA ¥ 5 1528%9 Aew Akdr)
aH AGFelME FUREF] AP0 viske 7]
o-& ol 245% % i‘& 81.14+156% % Yehta, o
* 1.37:081%% FAHO EF UolM Aojd
S 1749%2 F7Hd A& & 4= vk & g9
E2HE A9 § UE 5% WA 2gEe] 14

b

£ "
off

o o &

2 Y, FollXe Aztd Falge] 7]efgol
1369/0012101% ADFANE 1417%2 F7+etath
53] TP A4 25 BY velxel T-P AztE
Hrb B3 923%20d wrete], Algdol| e 59.35%¢]
Aoz ZAE o] 953 B4 Yehgth o2 @ ol
LEEAME rP7AE B 5 Uk F Ayl

EYg 4 TOC, T-N, T-P9 xﬂz_}gog 747} 9.33%,
22.20%, 11.98%%+3 AXAFHT} =718 Aoz vebyt
ok ol AYIOR U AF 2PRIF AA
2 w0 A dea),

323 2498& 21]71%

Eokz Wil ulE 6} AAZEES Figs. 8 99
VERIT) A ME ALY 741 A¥ A =59 3
S UshE oW, ANY BQ} ARYBE Azl
TOCE= 1 mg/L, T-N# T-P= 01 mg/L 9+ ¢ AA
A9L 392 7Hge Folrk

Are AAPAIAY THFE QR AALE
9 TOC, T-N, T-P Z+z} -2.937+0.434, -1.216+0.216,
-0.3090.085 g/m”/day= £3]8] 2@%slEo] 1 Eo
U AL B F g1, dRaE ognst AAZS

59920325, 0.934+0.042, 0.077+0.004 g/m’/day E'd
Eur} AA Lol 953 Erh A B AfeAE
HoERs 59 0ARs AASS BY F YEE
HE

& mash ADE ol BIEE Foln AF

R

}..
&

ATk A & 4 Ak ol AFE T-NeAE
R . 100
S g
2 g%
= <
= =
=1 5 %
E 2
z
z = 20
8 S
ToC

L . Straighten Type

- 100 -
] s
4‘ 2 8
£
—] 5 60
i S
— g 40
- E 20
T-N TP TOC T-N T-P
Step Type

(a) Surface Effluent

(b) Middle Effluent

(c) Below Effluent

Fig. 6. Contribution rate of pollution with soil fayer (low concentration)

(=)
o

PN > B )
o O O

jod
f=]

80 r

ny
o

Contribution Rate(%)
Contribution Rate(%)

(=]
r

T0C

20

Contribution Rate(%)

TOC T-N T-P

l . Straighten Type

{a) Surface Effluent
Fig. 7. Contribution rate of pollution with soil layer (high concentration)

188

(b} Middle Effluent

{c) Below Effluent

BEXEREZH S



= o]&3ld F&5S g & Aol T HES Lol A QFAAEC] 100% o= ADIFBY A5t

T3 vk ok AFE ADPEANAMY ¥HFE 2 AAES g Ed whe] XAfEAE Agd A0
RS AALE BE T-P= 21570014 g/m”/day 2, uls] AGEBRAA TOC SAR3st AAZe] 4263
B2 odRE AAZ 014140007 g/m/day  g/mYdayHE U SolythiE AS 2 4 Utk wEhA
2o A4 JeEbdTh AGEA ERRZ0NY AgEs 2985 AAZ] AGFEANME FEFEA 1Y
(529+1.9%)°] HF-FZolAe A7 EE(92.3+25%)l &Rt 2oy vk AdEBolA T RARFESA
Hla] AR Grgol Bl Q93 A AFo] wA SHEF-El vls] €453 w2 A T

ﬁ = jo et

Gehd olfrs EUREIA SERERG 097108 E® TN 0@¥s AARE s SgE
}

o] ¥ ¥7) wjizolth o]d AdE ARHe 2 ¥H o dR3 AADAN ATFEBO.970+0.055 g/m’/day)E
& QAR AATe 7FsAdE AR F=al ik ﬂ]%ﬁéA 0.994+0.064 g/m /day)i\:} 0.016 g/m /dayﬂF
old e TOCQ‘r T-NE 53] d$ FalA & o Zoly uhd, BESEdA ATEB0.993+0.368
& 9tk AVPA BHFE9 TOCS T-NS& B3 74 g/m2/day)l‘— A A0567:0.368 g/m’/day) BTk 0426
Jr 6.847+0.689, 0567+0368 g/m’/day 2 SE-=2] & g/mt/day T r:i Folt} shi-f-Eo Hle) EHFEN
B3t AAZ 800320229, 0.954+0.064 g/m /day.‘ii'_ A ARE] o o8 F1eAS BaFa 9k
r:} G Uebdth ey #86E e BY % o AdE FUGET FEGE EF LS ¥:
M AYLR £F% FE Flo] TOCE 1 mg/l, T-NS  go] o Agwd stz gdfaolA A&7}
01 mg/L¥E 9 AASNGL I, 33952 U9 24 dehdths A RAFE o, o dx
TOC L4538t AAZS 111100689 g/m /day, T-N 2 B TAFEY 2L¥9AAd THE Fol HHed
o] QB3 AAZL 0.993+0.368 g/mz/day?lﬂl s o AATAHLS AASof Ftke A& & & Ak
sHfrEolAe] TOC L.d¥3t AARFS 8003+0.229 s A ArEe v R Add 2UaE
g/m’/day, T-N Q@a%s AAZS 0970:0056 o SAR3 AAFo] sFfEe 2QFs AAF B
g/m/day= Ueldtt o] 272 AVHA SE4E0) o 6% ®a 1 Aol ARy HE Fesh

T2 = 312
2N 2 210 — = _
=20 53 ECII —
=i Ish=]
S 6 58 €% — —— —— -
R B g, 4 — ]
25 it i _ N\
g2 0 gz ZE 0 b -
= i O — L= |
Eg ot &g SR N - —_—
& ; il I a S | |
S -4 Surface Effluent  Below Effluent 3 E(‘;dct Eff’l\;e;t gelw Fﬁlnent 2

Sm(ace hf fluent  Below Effluent

~ ' Straighten Type A ! Straighten Type B

L

Step Type A Step Type B
(a) TOC b) T-N (o) T-P

Fig. 8. Reduction effect of pollutants loads with soil layer (low concentration)

5w g0 — — — 2@ — — :
g 70 i 0 — — 30— — o
g5 60 g% e — — @ — o] % 60 — _— —
23 w £ @ L Efw— —— o =
o= 40 5= 20— — TS w | S —
RN Eom — SEsw —
ELEN S8 o - S8 20— — —
B2 10 2= 10 320 o -
w0 e e -0 e =10 e
e Surface Effluent  Below Effluent © Surface Effluent  Below Effluent e Surface Effluent  Below Effluent
tl Straighten Type A g Straighten Type B
\ 7
Step Type A Step Type B
(@) TOC (o) T-N © T-P

Fig. 9. Reduction effect of pollutants loads with soil layer (high concentration)

BA0E B2%k 2007F 2A 189



4. 8 E

AAodAgel A AZEAE =53] 96 E%}
Ag@d oz A3t AUddS & £ 2
T2 LEAZEHATL MAHAL. ol *é%‘i‘
A HEE AFHJY Fo| ¥HoE F23
%1191 Azbo| dojwtr] wWEoZ g
PHETe] QHEE TRE F718 A
=, ol ESUY 9A3e] FL siltt clayyth
2 RV A2 Aesas 98] ANgE
b A7) WEez Agkdnh 2y FAHa3)
A9 sHRFEFe % FE o] 208+095%1d] k3|
& 396010%% AXFRT}E o 2
UrE‘r o} webs] SHEREA 29
AREES ADHe] AXPR da A ygon,
LgFs AAFeR 2E Aggod 6L 22 Yo
AAHL DSE € F AN F=3 & 859% ol 4Fe] &
HEdo] TAERESL 53 skdo) fYY: Y1, =
o wE 7<17§J+—t—mc T-N, T-P 5% Exo 4
w3lo] H=d Ags Hola glon oA 1
735&01 e FHEHA et gl fﬂraw 959 7}
U FsE ol&g AAdE ANt A goituin
i%iﬂﬂ} a1 *‘*Mﬂrrﬂ Z*%oﬂ gda3 49 =

£ 71 5

2R
:lO Oml
o

N o

r-i': r5
By

g

£ oto KK
l&?

n o2 oR
;LM
01

iR
[o?
9

JEY E¥E wske A 589 we F3)
S TR A A 273 Sl g e

Sk SR Y T7hgo] BAl

190

gAlel 2
£ AT B4% A4 fzwwﬂ% A )
109 347] Z2AE 3 59 $4 44 InE
Ag FABe 711%}&_;@54 Qo F4%9
Hu

dag8

] 2002). "4 HRedd

At F9e FAHoz wAATFE A4B, A2Z

T4 143, @94, pp. 105-111.

o|AlZ] (2001). "EEH T og vjHedd HHE
A7 7z AT FFHIIESSA], AI8H, A2E,
=971 &8, pp. 203-210.

oldE, MES (2002). "MHLEY FEEAH AR
Ak A B FSESAH SR, A8, A6
3, @547 IsdTY FALEAEATR, pp. 569-
576.
S35 AN 21?% (2004). ¥1H AR F3
(¢h), 4%, pp. 5-10.

A .
TARAY:

_Pé,

=M E06-110/382006.11.23/ 4 AMER.2007.01.19)

~

BEABRBEHE



