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Abstract

The LID technique began to be applied in Korea after 2009, and LID facilities are installed and operated for
rainwater management in business districts such as the Ministry of Environment, the Ministry of Land,
Infrastructure and Transport, and LH Corporation, public institutions, commercial land, housing, parks, and
schools. However, looking at domestic cases, the application cases and operation periods are insufficient compared
to those outside the country, so appropriate design standards and measures for operation and maintenance are
insufficient. In particular, LID facilities constructed using LID techniques need to maintain the environment inside
LID facilities because hydrological and environmental effects are expressed by material circulation and energy flow.
The LID facility is designed with the treatment capacity planned for the water circulation target, and the proper
maintenance, vegetation, and soil conditions are periodically identified, and the efficiency is maintained as much
as possible. In other words, the soil created in LID is a very important design element because LID facilities are
expected to have effects such as water pollution reduction, flood reduction, water resource acquisition, and
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temperature reduction while increasing water storage and penetration capacity through water circulation
construction. In order to maintain and manage the functions of LID facilities accurately, the current state of the
facilities and the cycle of replacement and maintenance should be accurately known through various quantitative
data such as soil contamination, snow removal effects, and vegetation criteria. This study was conducted to
investigate the current status of LID facilities installed in Korea from 2009 to 2020, and analyze soil changes through
the continuity and current status of LID facilities applied over the past 10 years after collecting soil samples from
the soil layer. Through analysis of Saturn, organic matter, hardness, water contents, pH, electrical conductivity,
and salt, some vegetation—type LID facilities more than 5 to 7 years after construction showed results corresponding
to the lower grade of landscape design. Facilities below the lower level can be recognized as a point of time when
maintenance is necessary in a state that may cause problems in soil permeability and vegetation growth. Accordingly,
it was found that LID facilities should be managed through soil replacement and replacement.
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Table 1. LID Installation Area Survey
Business name Business district Application technology Purpose
Gwanggyo Artificial Wetland Residential area
Asan Tangjeong Bioretention, Infiltration Trenches Road
. . Pyeongtack Godeok Bioretention, Infiltration Trenches, Permeability block Road
Creating a new city
Busan Eco Delta Reservoir, Artificial Wetland, Bioretention Road
Sejong Permeability block, Bioretention, Rainwater Garden Residential area
Paju Unjeong Artificial Lake, Ecological Wetland, Reservoir Road
Ochang, Jeonju Bioretention, Rainwater Garden, Tree Box Filter Road
Green rain water Daegu North District Roof Planting, Permeability block Government office
infrastructure Daejeon City Hall Rain Garden, Roof Planting, Bioretention Government office
Suwon Jangan-gu Roof Planting, Permeability block Government office
Non-point p Oﬂ.u tion C'heonajln . Bioretention, Rainwater Garden, Tree Box Filter University
source reduction Gongju University
Daejeon Dunsan Permeability block, Rainwater Garden, Bioretention Road
Ulsan Samho-dong Reservoir, Bioretention, Permeability block Residential area
Water Circulation Ceﬁ?ri?néty Permeability block, Rainwater Garden, Bioretention | Commercial area
Leading City Gimhae Dongsan, Hoehyeon, | Infiltration Trenches, Rainwater Garden, Bioretention .
Buwon Paking Lot Commercial area
Gwangju Sangmu District Roof Planting, Permeability block, Rainwater Garden | Government office

Table 2. Hydrologic soil characteristics

soil category Effective low—flow capability (cm/cm) Minimum Penetration Rate (mm/h) NRCS Type
Sand 0.35 8.27 A
Loamy Sand 0.31 2.41 A
Sandy Loam 0.25 1.02 B
Loam 0.19 0.52 B
Silt Loam 0.17 0.27 C
Sandy Clay Loam 0.14 0.17 C
Clay Loam 0.14 0.09 D
Silty Clay Loam 0.11 0.06 D
Sandy Clay 0.09 0.05 D
Silty Clay 0.09 0.04 D
Clay 0.08 0.02 D
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Table 3. Experimental Items and Methods

Classification Categorize Test method
Particle size KS F 2302
Organic matter KS F 2104
Field Hardness Hardness meter
& Acidity -
Acidi and water content meter
Laboratgry water content
analysis NaCl
pH Kofpi
E.C
(2) Shovel

<Sampling peoint>

Fig. 2. Soil sampling method
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Table 4. Soil sampling site

No. Installed year Soil sampling site and LID facility

1 2009 — Cheonan Gongju University Rainwater Garden(Bus Stop)

2 - — Cheonan Gongju University Bus Stop Rainwater Garden Comparative group
3 2009 — Cheonan Gongju University Tree Box Filter

4 2009 — Cheonan Gongju University Rainwater Garden(Behind the School)

5 - — Cheonan Gongju University Rainwater Garden(Behind the School) Comparative group
6 2012 — Asan Tangjeong New City Bioretention

7 - — Asan Tangjeong New City Bioretention Comparative group

8 2014 - Cheongju Ochang Industrial Complex Rainwater Garden(1)

9 2014 — Cheongju Ochang Industrial Complex Tree Box Filter(1)

10 2014 - Cheongju Ochang Industrial Complex Tree Box Filter(2)

11 - - Cheongju Ochang Industrial Complex Tree Box Filter Comparative group
12 2014 - Cheongju Ochang Industrial Complex Infiltration planter

13 2014 — Cheongju Ochang Industrial Complex Rainwater Garden(2)

14 2015 - Jeonju Seogok District Bioretention

15 - - Suwon Methane 3-dong Rainwater Garden Comparative group

16 2015 - Suwon Methane 3-dong Rainwater Garden

17 2015 - Seoul Gwanghwamun Square Rainwater Garden

18 - - Seoul Gwanghwamun Square Rainwater Garden Comparative group

19 2015 — Seoul Unhyeon Palace Rainwater Garden

20 2015 - Suwon Rain City District Rainwater Garden

21 2016 - Seoul Yeomchang—dong Bioretention

22 2016 - Seoul Yeomchang—dong Bioretention Comparative group

23 2017 — Daejeon Institute of Land and Housing Rainwater Garden

24 - — Daejeon Institute of Land and Housing Rainwater Garden Comparative group
25 2017 — Daejeon Institute of Land and Housing Bioretention

26 - - Daejeon Institute of Land and Housing Bioretention Comparative group

27 2018 - Jeonju Deokjin District Jeonju Zoo Bioretention

Table 5. Soil Evaluation standard of LH and Molit government

Evaluation it LH Molit goverment
V
aluation ftem Unit High grade | Middle rade | Low grade | High grade | Middle rade | Low grade
Soil texture - L,SL CL,SLL LS,S,LI - - -
Permeability Csr:C/ - - - 1077 10°4~10"" | 107°~10""
Physicality ™ garer content '/ - - - 0.121 0.08~0.12 | 0.04~0.08
Porous rate mm - - - 0.6 1 0.5~0.6 0.4~0.5
Hardness - - - - 21.01 21.0~24.0 24.0~27.0
4.5~54 3.5~4.4 5.5~6.5
pH 5.5~6.5 6.6~7.0 71~8.0 6.0~6.5 6.5~7.0 4.5~5.5
Nacl % 0.051 0.05~0.1 0.1~0.2 0.05} 0.05~0.2 0.2~0.5
E.C ds/m 0.4} 0.4~0.8 0.8~1.5 0.2t 0.2~1.0 0.2~1.0
Chemistry Organic matter % 301 1.0~3.0 1.0} 50t 3.0~5.0 3.0}
T-N % 0.12't 0.06~0.12 0.06 | 0.12'1 0.06~0.12 0.06 |
P205 mg/kg 20.0't 10.0~20.0 10} 20.0'1 10.0~20.0 10.0 |
CEC cmol/kg 12.0~20.0 6.0~12.0 6.0} 20.0t 6.0~20.0 6.0}
K, Ca, Mg cmol/kg 3.01 0.6~3.0 0.6} 3.0t 0.6~3.0 0.6}
shalom, 200 7ol 29| LID A} HlutizAo = Table. 5+ LH®} S EXEH EY S5l & &87]F
AHT 7RG POE Slo] TE WHoR WS 4ust  EOITHLH, 2013). LHSt FETERE £US 4T, 53,
Atk FFAAE A A A TS 7|F0 R Sl Stgo=® FRoto] -3kt EYEAS AAIR Al
LD 447 A4lH $97, FU%, $E58 des A 71EE 272 o LD A4 i =dFlA A
AR §4 AR 5 SHG T HRGe ANSAL. o RS 2Askan 233 dasiac,
Table 4= LID A EF A=E AFE @8 st
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No Evaluation item
) Soil texture | Organic atter (%) E.C (ds/m) NaCl (%) Hardness Water content (%) pH
1 LS 1.12 1.12 0.003 20 25 7.8
2 SL 0.58 0.58 0.002 15 20 6.8
3 LS 39 39 0.002 18 50 8.5
4 SL 0.47 0.47 0.002 21 65 8
5 LS 0.45 0.45 0.001 23 30 6
6 LS 0.61 0.61 0.012 27 75 8.6
7 SL 0.73 0.73 0.002 18 25 6.9
8 LS 1.48 1.48 0.002 14 30 6.7
9 LS 2.57 2.57 0.002 12 35 6.6
10 S 1.45 1.45 0.002 12 40 6
11 S 1.37 1.37 0.001 12 20 6.8
12 LS 0.59 0.59 0.002 18 15 8.4
13 LS 1.53 1.53 0.003 17 45 7.9
14 LS 0.01 0.01 0.002 12 30 7.5
15 LS 3.15 3.15 0.005 18 25 6.5
16 S 0.96 0.96 0.001 17 30 6.8
17 S 0.99 0.99 0.001 15 10 6.5
18 LS 3.24 3.24 0.003 13 25 7.1
19 S 0.47 0.47 0.002 14 20 6.8
20 LS 0.34 0.34 0.002 15 15 6.7
21 LS 0.82 0.82 0.001 18 20 7
22 LS 0.6 0.6 0.001 15 35 7
23 LS 0.07 0.07 0.001 22 30 9
24 LS 0.69 0.69 0.001 10 35 6.8
25 S 0.07 0.07 0.001 14 25 7
26 SL 0.46 0.46 0.001 12 10 7
27 SL 1.32 1.32 0.001 10 40 7.1
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