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Soil Health Assessment of Soil Washing and Landfarming Treated Soils
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Abstract: To restore the ecological function of contaminated soil and maximize the ecological
services provided by the soil, besides the toxicity or risk caused by pollutants, the functional aspects
of the soil ecosystem should be considered. In this study, a method for evaluating the health of
cleaned soil was presented, and the applicability of the proposed evaluation method was examined
by applying it to soil treated with washing and landfarming. Productivity, habitat, water retention
capacity, nutrient cycling, carbon retention capacity, and buffering capacity were used as soil health
evaluation indicators. The results showed that the soil health was not completely recovered after
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remediation, and even in the case of the washed soil, the health was lower than before remediation.
On the other hand, there was no significant change in soil quality due to oil pollution, but soil health
deteriorated. Unlike the slightly improved soil quality after landfarming treatment, soil health was
not completely restored. Therefore, the results of this study indicate that it is desirable to consider
both soil quality and health when evaluating the remediation effect. The soil health evaluation
method proposed in this study can be usefully utilized for the sustainable use of cleaned soil and to
promote ecosystem services.

Keywords: Soil ecosystem service, Reuse, Soil function, Soil washing, Landfarming
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Aol gef ofggol A& 4= Qv B 178 1

EFY A2 A A Y 73S AR 25t A3t o) A, Ash ko] Ajolgolut A
S FQe AARA A B A 9dE 28] 7Feab] flaliAe AEd Bt o] WA
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EoFo Aetdoldt AEY Aot WY S5 BR olgh Bk HAE Brleke] Bk A"
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EG A AE SRR Aager, Ae AR Y
EG AE Al Az Hojstal, 2
ot =29 Weh} o] 55 24, 2% 52 24 7]
= o= AT B AT AlEshes ol A
B A AH|A Bl A EoF 7S Bk S8,
EFYAA L] AR, dFE =2 4528 5
7150] SHE AEeheAlE B ¢ Qe AlEE
2 B7}sk 4= QIth(Chae et al, 2015). & Ao A=
E7T A o2 A& 5 vl A 53
o Sl FEEE AAs ANAT S, e
5 955 A, R & 670
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Q1o F a3t 2| EZ A (Stroud 2019), A7 Bk
T2 AAsk, B2 2go]o] RAl= Bt B
9] 2327} Yh(Doube and Schmidt 1997; Edwards
and Shipitalo 1998; Parmelee et al. 1998). EoFo]
s g 82 AFele 53] B¢ 244
O 2 ghtjo] Aekstal Wo| 1ol 4 9] a4 ool
o EFY Az e o]§ 5o gthGrieg-
Smith et al, 1992), E¥o 2 gt == 8E0g &
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= Ee e g5 e A
A EQF 17T BElo] Sl 59
ol A& Faoll AAIRE 4] A4E Fash o
(Parmelee and Crossely 1988; Whalen et al, 2000).
B 9] 0|53 Bof 47180
HHOE et Aao o] JFS nlHu] £
o YestlE G Frt. ol
7= HEshe 712815 57 A &l

o 2o uEe] TEAAE E 9T T

—= =

(Lavelle 1997; Bossuyt et al. 2006), & <10 A]
= AFolo] 4% o5 -85to] Bk AA1A 7]
5= B7letaA skl ol & fl5ke] H2EAF 0
(Eisenia andrei) S 9 sto] H7} EoF =9] T A
2F HIlE =39 TH(Yi et al. 2016). E. andrei®)

AAsls A8 B9 45058 F740] 9 2
2ol g HeBA|HolS sute 4 Z}zte] e}

Ao T & WS Ask 23T 2|
(Dasol scientific, Korea)o| A vjoFstich, =714
2l Holo] F ohA] ghakom ujok 5 28 o 7+9]
STTHE 27|FFo] gt Hekez el
(Shakir and Weaver 2002; Robidoux et al, 2009;
Wang et al. 2009).
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Figure 1. Standardization curve of soil health indicators used in the study.
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1
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N SHIT === SHIA = o= CV

Non Contaminated Soil  Before Soil Washing
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After Soil Washing
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(a) Soil washing treated soil

(b) Landfarming treated soil

Figure 2. Change of SHIT(Total Soil Health Index) and SHIA (Average Soil Health Index) of soil washing and land farming

treated soils.
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Figure 3. Change of SHIT and SHIA of treated soils using (a) soil washing and (b) landfarming.
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i A5 4 29 H B 0.54 252 3
Eapglon, d¥Ed «¥en gaRfs 47
0.83%} 0,412 thax F7Fsslet. ol= B 4%t o}
A SO B8 T4 527 S8 7] o
¢ Ao g FETh(Yi and Sung 2022), BHHO

A BRI 0,002 A3} Sl o8] 3554
T3om, HAX 752 o HAs A0 R YT
KA et AAMY GollA 717k g o] R EA] gk o]
= AAA R Toe AEE fF 29 mEel A
o7 FHHC §7F 2P AE Hoto] S |
A= Aoz A A 9lE=d|(Tang et al, 2011; Khan

et al. 2018), & Aol A3 F-77FAAH A
o] ofjz} o403 400 mg/kg olste] == A3}
v B¢ ez Ads Adsto, I RAE
o] &3} 1|golo] ol G v]2l o R
|

et ol23t Axks oA A A3t o] 2H
il

BE & a7 AE EFAYA AH7F £l
A7Ao] RS P BE 843 WA AL of
ok 2@E99 357 9 09 R BE ARG
o EAo] b= GFL W& 5 glo], £ Ao
A =58 A4 ARGl Aol oolg
TS gl S 54 B9 09 AF B
o 43k 259 EFAHS B lol FelA
o) 2 Wolet BarEth, 5 TRl 271014 B
TR A AEYEY EEI} EL o] § Fao up
2 AR5 SFI7} ol Fol ek, # A7 A
AR AR A4 BoRA B e Ut ABE
Fo| §8 1S IO A HIHEFS Ao]
$317] 913 B T30 w22 F 4 o, 4
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o8 Eoyo] ABSHE A AN U LS BBt Ho] A}
= 289 5 9 Aot Eat BRI A4

_/’\_ o
o] Bastel EPAAAE A&

b 7oz, AAE o] -2 FA ek AR Aol sk dr] (20214)
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