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ABSTRACT: Based on the combined results of field surveys and analyses of the road structure and traffic flow, we propose a
new plan for reducing roadside non-point pollution in the Paldang Water Source Protection Zone. The results show that the
soil surrounding the roads in Paldang is highly permeable, which mitigates the need for filtration facilities. Roads flanked by
steep slopes are found to facilitate the reduction of non-point roadside pollution through vegetation and soils along road
slopes without the need for pollution reduction facilities. These results highlight the need for a flexible roadside non-point
pollution reduction plan for roadside non-point pollution, which can be tailored to compliment relevant regulations and
design standards after analyzing the characteristics of the target road.
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Table 1. Characteristics of roadside topsoil in Paldang zone
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Topsoil | Silty suffocation
type loam

Silty loam | Sandy loam | Fine soil

High quality | High quality
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sesato sato

% 1.4% 4.3% 42.8%

0.4% 0.1% 37.9% | 10.2% | 100%




296

Table 2. Permeability of roadside topsoil in Paldang zone
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Scale? Very good Good Slightly good | Slightly bad | Very bad Other Total
1
Perme(ifr']ze) area’ | 19,537,769 | 23,913,352 | 6,512,754 | 7,274,199 | 2,505,169 | 7,128,954 | 66,872,196
Permeability (%) 29 36 10 11 4 10 100

'Rural Development Administration, Soil Toram, Korean sail information system, http://scil.rda.go.kr/eng/.
2Rural Development Administration and National Academy of Agricultural Sciences (2017).

*right: map.naver.com

Fig. 1. Example of riverside road close to Han River in Paldang zone*.

Fig. 2. Examples of old roads penetrating old downtown in Paldang zone.
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Fig. 3. Examples of typical old roads along Han River in Paldang zone.
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(a) Infiltration trench

A

(e) Vegetation trench

(d) Vegetation strip

(f) Artificial wetland

Fig. 4. Examples of potential sites and types of roadside non-point pollution reduction facilities in Han River Paldang
Zone. Dotted lines show potential location of suggested facilities.

A& B-g71581 7] 29 HjA| A8S SHE-ajA] e
HAES FUS =8 9l *‘*JiOMEH«l 28
o] 7Fg3tek Al (d) & A A TFe) =2
2 w2 o AR ER g el g 04 A
7+ Aol Ao T weto] X7} 71531k AH) (e)
AT _Q_o]/\l ol R A 2 T2 E WE
ol wy LT 7= 0m HE 920 & o] §-H7|
7} spr g3 ——‘.L7} o] il f-E<0) 227t gols}
o AYFRE A8 4 Qlek A (e B7= S

2] Qe i A epaletol 438 vl A ALALA

o] A7) o] QL. Sh R S FH3F o A0}

F50918 TefalH T2 WS A
A QFEAE 282 4 Ak
5. 4 2

BAFE BG4 nEoy mryel we
M2 AARAIEY B EL A A A

SIS AR B2 Y WEEA, m2EY 54

52 sjofahal sl 7S] BAS MR H7iAl Ae)




H.J. Cho and M. Song / Ecol. Resil. Infrastruct. (2020) 7(4): 294-299 299

A RS EET T AT Al £ B
A0 284S BASIGIT A BT iR
(Fennessy and Cronk 1997, Bentrup 2008, LeFevre et
al. 2015, Gavri¢ et al. 2019)= 7|8 A| o] A7 a8
© HAEg 0} B LS Eafa] ALTAA] o] EA
= 50| ghefsto] At Ald AR ef vl vl
Aol &-gol 7heet A AR JREe A AISHIH:
1= =rioll A 28 =R HIHARA 2 v)= 9
HollX A S8 AV FEEE T2 =100l H3
e of SO o] 2 o] ghaf st A
7} %% QJt}(Cho et al. 2013). TFAS YU RS9
G5 0] F AR oo} A9} B )]
uk AJ9) S0 2 hot JEo] wAle) E R} paaks
Fo BN FUAYIE 1YY EYE o2 2
3} ule chEr), 2 A7 Ba BT BT £
EXL qutA o] A %)7])& (DOE 2016, 2017)
LR v e AldS AR o i =27t
o] B4l tfat A7} AaElofof gk ol A
=9 A48 4% 07 HAsles Agel ont
(DOE and MLIT 2016) I A BTS04
© BEFY ol gL sh o| A7 27T Eot 4
Gl A HFY ALY HAE A Ysfor k= 2
© SRk 3L A S =2 AP0
ol A Bl BEoke 58 L A= Aol Vs sk o
ol B3 g Re oy mz o) gt E
Lo Al glo] HIR A fo] 7Hs 3t o] 2jol| = A e
SHshe TR o] tie 243 ARl mE
d il R0 EA T AR S F8l @l Al
F= AAskaL aleshe M AlAste] aeAQd A
o] 477} 7V5a17) sl gick. 35 w2l H A A A o)
3] 5l A ) o Ee] A HAS
BRI W ARHOE AL o5 S
kg ag Aol o 1YL B
of el %3] W A 7]zl vhedahis Alo] Hadt A

N

J_

A

(

(o o

References

Bentrup, G. 2008. Conservation buffers: design guidelines
for buffers, corridors, and greenways, General Technical
Report, SRS-109. Asheville, NC: U.S. Department of
Agriculture, Forest Service, Southern Research Station.
110p.

Department of Environment (DOE). 2015. Preparation of
national notice for mandatory roadside non-point
pollution reduction facilities. (in Korean)

Department of Environment (DOE). 2016. Manual of
installation and management for non-point pollution
facilities. (in Korean)

Department of Environment (DOE). 2017. Manual of
optimal management of non-point pollutants in deve-
lopment projects for total water pollution management
(in Korean)

DOE and MLIT. 2016. National guideline of installation and
management for roadside non-point pollution reduction
facilities. (in Korean)

Fennessy, M.S. and Cronk, J.K. 1997. The effectiveness
and restoration potential of riparian ecotones for the
management of nonpoint source pollution, particularly
nitrate. Critical Reviews in Environmental Science and
Technology. 27: 285-317.

Gavrié, S., GiintherLeonhardt, G., Marsalek, J., and Viklander,
M. 2019. Processes improving urban stormwater quality
in grass swales and filter strips: A review of research
findings, Science of The Total Environment 669: 431-447.

Cho, H.J., Noh, K.S., Lee, Y.S., Bak, J.D., Lee, S.H., Lim,
J.H, Chung, K.H. 2013. Preparation of national guidelines
for installation and management of roadside non-point
pollution reduction facilities, Final reports, Ministry of
Land, Infrastructure and Transport. (in Korean)

LeFevre, G., Kim, H., Natarajan, P., Gulliver, J., Novak, P.,
and Hozalski, R. 2015. Review of dissolved pollutants
in urban storm water and their removal and fate in
bioretention cells, Technical papers, Journal of Environ-
mental Engineering, Vol. 141(1).

MLIT (Ministry of Land, Infrastructure and Transport).
2013-2018. Statistical yearbook of road traffic. (in
Korean)

Rural Development Administration and National Academy
of Agricultural Sciences (RDA and NAAS). 2017. Soil
and nutrient management using Soil Toram, Human
Culture Arirang, Korea. (in Korean)

Wang, Y.J, Chen, CF.,, and Lin, J.Y. 2013. The Measure-
ment of dry deposition and surface runoft to quantify
urban road pollution in Taipei, Taiwan, International
Journal of Environmental Research and Public Health.
10(10): 5130-5145.



