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Removal of Suspended Solids from Stormwater Runoff
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Abstract : Non-point source pollution associated with suspended solids in stormwater has been known to often adversely affect
surface water ecosystems. Various methods of treating stormwater in the basin area before the stormwater reaches the receiving
body of water have been developed. However, these treatment methods tend to be costly to install and also to maintain. In this
study, an economical way of removing TSS (total suspended solids) from stormwater runoff with a fabric filter system was
developed. Polyester was chosen as a fabric-filter material, because it was found to be economical in cost and relatively resistant
to various chemicals. An experimental device was developed and used to determine filtration rates through polyester fabric samples
of a series of several pore-opening sizes (20 um to 94 pum) under a series of water-heads (0.25 to 1 m). It was found that the
filtration rate increased as the size of water head increased. It was also found that the smaller the pore size of the fiber filter was,
the higher the TSS removal efficiency was. However, the TSS removal efficiency was not found to be much different among the
filters with different sizes of pore opening due to the fact that most mass of TSS was associated with large particles.

Key Words : Non-point Source, First Flush, Stormwater Treatment, Suspended-Solids Removal, Fabric Filter, Integrated Water Re-
sources Management
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Table 1. Filter media experimental research trends for stormwater treatment

Sediment removal
efficiency (%)

Media particle size

) Experimental sample
and pore size

Source Filter media
Harpreet, S, K2 zeolite
Krishna, R, Reddy *® biochar

e clay minerals

21)
Song, Y. W. and Rnee, S. K. e impregnated activated carbon

Mahed, A, Z. et al?” vegetation
Johir, M, A H_ et al®® fiber filter
Horand, N. J_and Lowe, M2 ° sand

e glass

e fine sand

e sandy loam

e sandy loam + Hydrocell

e sandy loam +vermiculite +perlite
e sandy loam + compost+mulch
e sandy loam+compost+

Belinda, E. Hatt, et al. >

e soil based filter

Brati K. etal® .
ratieres, 8. et.a. e plants based filter

Belinda, E, Hatt, et, al*
Carmen, A, Franks,”

gravel + sand
geotextile filter

Yoo, K. and Han, H.? * wasted tire
T T e non woven fabric

Ahn, J, et al® sand

Abdel, M. N, and Kamel, H*® sand

e expanded polypropylene
e zeolite (biocell)

e zeolite

o ferox

e granular activated carbon

Kim, H, J*

Stephen, J_R. et al*¥ basalt, dolomite, calcite

e Bowling type polypropylene

e Fiber type Polypropylene

e Cubic & sheet type polyvinyl alcohol
e Spherical expanded polypropylene
e Crushed polypropylene

Kim, S. et, al®

Kang, S. W. et al "

e L arge crushed expanded polypropylene
e Small crushed expanded polypropylene

05mm, 5mm 401 um~448 ym 60
3~3.2mm » 0.85 mm soil particles 85
83.3
- surface runoff 58.3
- premixed sediment 83~89
30~1000 mm  collected form stormwater channel 94~98
30
- wastewater form the town 47 4-60 5
99+1
93+4
- collected form impervious runoff 923
P 90+3
92+4
96+1
, . 97
- stormwater inlt pond sediment 98
105 mm stormwater inlt pond sediment 9347
50 um, 106 ym 0~180 um 695
- collected form loadway runoff 5082)81
0.93 mm 89~99
149 mm » 0.25 mm soil particles 74~96
0.93~1.49 mm 89~98
0.15~0.6 mm  collected form surface runoff 58.3~919
1~3 mm 37.3~42 1
6~8 mm 45~65
1~3 mm artificial wastewater 379~493
1~3 mm 36.7~43.6
2.5~5mm 193~227
7~22 mm ¢ 0.6 um smectite 79~99
1~3 mm 77
- 370 mg/L 94
- 94
60.5
8~15mm Mixed with water and solids above 86.5
1.5~3mm the road 76.5
1.5~3mm 907
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Fig. 1. Conceptual diagram of stormwater runoff treatment system using fabric filters.
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Table 2. Particle diameters selected from the cumulative size
distributions curves in Fig, 2

Sample Diameter at  Diameter at  Diameter at Mean
P 10%° 50%° 90%°  diameter
1 hours after
runoff 6.26 um 18.60 um 4495 um 2295 um
2 hours after
runoff 416 um 18.42 um 6322 um 27,05 um
Shousafter 5 m  909um  1841um  9.90 um

runoff

410% of the particles is smaller than this diameter
Y 50% of the particles is smaller than this diameter
%90% of the particles is smaller than this diameter

IS — 100
80
- 60
40

=20

article size distribution (%)

Cumulative particle size distribution curve (%)

0.1 1 10 100
Particle size (;m)

(o) 2 hours after runoff

— 100

— 80

— 60

— 40

— 20

—0

Cumulative particle size distribution curve (%)

10 100

Particle size (xm)

(c) 3 hours after runoff

Fig. 2. Distribution of the particles contained in the runoff,

Journal of KSEE | Vol.37, No.3 | March, 2015



J Korean Soc. Environ, Eng. 169
TEEIE ALSE ZRRETL BREE M7 gde| Tt

Table 3. Fiber characteristic™*?

Tensile strength & ductility Chemical resistance
Fiber Standard tensile Wet tensile Standard Wet . . Organic
strength (g/d) strength (g/d)  ductility (%) ductiity %) 9 Allali Bleach solvent
Cotton 30~49 33~64 3~7 - A A A [ J
Hemp 56~63 58~66 15~23 20~23 A A A [ J
Wool 1.0~17 0.76~1.63 25~35 25~50 A A A [ )
Silk 3.0~40 21~28 15~25 27~33 A A A [ J
Rayon 1.7~23 08~12 18~24 24~35 A A A [
Nylon 4~7 42~59 28~42 36~52 A [ ] A A
Polyester 43~6.0 43~6.0 20~32 20~40 [ J A ([ J A
Acrylic 35~50 20~45 12~20 25~60 [ J [ J (] A
Polyethylene 47~65 47~65 8~35 8~35 [ J [ J ([ J [ J
Polypropylene 45~75 45~75 25~60 25~60 [ J [ J ([ J A
Acetate - - - - A A A A
Polyurethane - - - - [ J [ J A A
@®: Strength, A: Tolerance, A: Weakness
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Table 4. Conditions of fiber filtration rate experiment 4. AsZAn} M
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Fig. 4. Changes in filtration rate by water head for different mesh sizes,
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Fig. 5. Filtration rate vs water head relationship.
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Fig. 8. Changes in TSS removal efficiency with time.
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