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ABSTRACT

Ecological Risk Assessment (ERA) supports a decision-making process such as establishment of environmental quality
criteria. Soil quality criteria (SQC) are essential to protect soil organisms from the exposure to various soil contaminants.
In this study, ERA methodologies of advanced countries for soil pollution were extensively compared to propose the ERA
approach suitable for soil ecosystem in Korea. The soil ERAs in European Chemical Bureau(ECB), The Netherlands, and
Canada can be classified as deterministic ecological risk assessment (DERA), and probabilistic ecological risk assessment
(PERA) based on species sensitivity distribution (SSD). We propose three ERA methods according to abundance and
reliability of soil ecotoxicity data. The method considered land use such as residential/agricultural, and industrial/
commercial uses. The taxonomic groups of soil organism were classified as 'Class' level including different trophic levels
(Magnoliopsida or Liliopsida, Clitellata, and Insecta or Secernentea). This study can be used to estimate the soil quality

criteria to protect soil biota.

Key words : Ecological Risk Assessment (ERA), Probabilistic Ecological Risk Assessment (PERA), Deterministic
Ecological Risk Assessment (DERA), Species Sensitivity Distribution (SSD), Soil Quality Criteria (SQC)
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Y el 918143 7H(Ecological Risk Assesment, ERA)E
Aejr8A7E 9 e B3EQ A8k stressorPll
EEUE o WY Q= el oddke] AdS
Wlshs FPLR2A(US EPA, 1998), 7H-3 et &

S uEo s falEd #EE A9 EgL Y
ok Ay osidgrle ditdez #3143 82l (Hazard
identification), % 3F%7H(Effect Assessment), =27}
(Exposure Assessment), 3% 27 (Risk characterization)
o] WAE FARKEC, 2003). AT Hrpd
3R] FAAARE RIS Agoln] FPEe A
Efol] 2}g8ke- 4] kS FEQl AZFASFET (Predicted
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No Effect Concentration, PNEC)S ZAsl= WAt}
=E2Y7te 8 T EAEe FAlEdY d5sk
(Predicted Exposure Concentration, PEC)E AAsl= 34
Aoln 9= 24L& PECH PNEC? H](Ratio)?] 3l
A)4(Hazard Index, HDE B3l e sjoi¥2 233}
= Aol el gsrpEe ARAuels Y5t
(Deterministic Ecological Risk Assessment, DERA)S}
SRS E #1549 7 HProbabilistic Ecological Risk Assess-
ment, PERA)E 723t} DERAE A AJelS5A4300
B4 (Assessment  Factor, AF)S 283} PNECE
2E3le W HAR] Hrhibolth. PERAE 31
A} et AEEC] WIZHE (Sensitivityyt TEEDRE A
of 24, 5% Uil Mx=E el £¥E
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R E07HE R (Species Sensitivity Distribution, SSD)E
ol4g H7poltt. PERAY] ¢ s WEFS T
#ale] Wrlshhe A3} shie) AASHPTE Hrlshe
DERA®] vl8] AZ|xr} rhe 2do] glovt A4
A5t AF - FFoz FRo WP} Vsl

B35 EdRA 7EAZ@EE, 2005 B
B gAE g 98] $71(2009~2011
Ayl Aeidadss 7vizde Ages A4sia 9l
o} A=) B A= A3l F3 Qeisisaw) 7
He FE3L ol B3 EE2E HHNEEEE §8F
AR g3k Qivh 2 G2 vgs=rx Ay
712 58 =28 HU3E5E(Maximum Permissible
Concentration, MPC)2 S8l 5ol nlmale] ve gk
S EY 7fY7I1E(Intervention Value)® A3k Yot
(RIVM, 2001). L ¥ol} Ffuic}, =290), dnj=, 35
M= el g7t 7 E 7SSk AdEANE 4
A3t ok W Fhije] A9 s AR EEE
737814, 2005a; HIAAERY, 2005b)lM =] W
He WAEE] AusiadEst JTEe A Qe
L} DERAC =30} glow, B335 by 7t
ZAATUNRIA 2 A 887 Al G
Ha4789, 2006yl EFA-EW=S] PERAVHE
A5l Al dartE Argl ot o A
Aol gg=loidtt. HT EF F(2009)y Tl FA0)
233t PERAZIHE AIE vl 9ot Bl 739 &Y
A A Asi39rb dve PRt Aol

£ dFeMe 3HE EY Aeisigast e A
QL) Slete] oi=te] B AElsiAEr} e A3
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ERH SAXNES 98 SU19 A4 +
£ Slsi] AAAY B7PPES 2 e frgsst
= (European Chemical Bureau, ECB)9] ‘Technical
Guidance Document on Risk Assessment(EC, 2003)$}
‘Risk Assessment Report-Cadmium Oxide and Cadmium
Metal(EC, 2007y, WIE&=9] ‘Guideline Document on
Deriving Environmental Risk Limit(RIVM, 2001), 1
g3 Ficle] A Protocol for the Derivation of
Environmental and Human Health Soil Quality Guideline
(CCME, 2006)& B4 3},
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71 Qo)) Hgige] Wyt g A s sl
279 & - ERUIES 43S Sk BAEEAN
dl7]9%(Organisation for Economic Co-operation and
Development, OECD), ¥I= $73H 5 (U.S. Environmental
Protection Agency, US EPA), PI=AI1ZAIEE 3] (American
Society for Testing Materials, ASTM)®} 2-& ZA]7|8
9] FFAFHT FATE(KS)S 48Tt =it
A4e] 7A¢ A EE317 )7 (International Organization
for Standardization, 1S0)] ¥FAIFHY Y-S JU=
283 Aot
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3.1, B ME) SMXE2

311 BA8 L3 HE

HeEPREE AEE ke d7A ot Ag
W, A, AR Sol vt 4 ) v 49
9] 71FE F1 AR 2297 Bt A AREE 1
sldot dt), AFE A4(Reliability Index, RDT AlH
A A S O ZAES vlge g AR 41F]
T 38 Hrlehe whHo g ECBIXE 14GAlE
#3}31 itk ‘RI 12 OECD EFAIEHE vlEo = 4
37 AT P B AlEwoln, ‘RI 2 EFAIEY
o oJAse +R=Z gdokor} HEslal AT AlP=
A&, pH, OM, EA, $35M871e] BASH E4)s
AABIAL e 73S, RI 39} RI 45 E2AHH 9
Asle] FY=EA] Gokor] sht T 1 oo Aldxd
& ANER e 9= HAIBAL JTHECB, 2007). V]
d#izo i RI I(Reliable: TAIF o2 FAE A3
93] =38 ¢), RI 2(Less Reliable: ZAH o8 32l
B AFel 93l PR PRI} v RS A,
RI 3(Not Reliable: A|@WH-& BABKL Qo EFA1E
Hol ofs] FEA] e A7) VAR RS 9
Agte] HrlriEel wisire vlawd 7R HOJTHRIVM,
2008). ECBYIAE RI 48, Udd=or= RI 39
A2 e B AEE e Alelsla wriskct.

3.1.2. 5AES] 7 - T B

AEZ) Wl AP taeg 22 BRsgel
&3hs FolEx & - W9 7IEo] Aeldlth. OECD,
ASTM, ISO, US EPAQ] EFEAIFHAIN F2 tFD
U= EPWES 2E, AHo|, BE7](Springtails), EF
A1Z=(Soil nematodes) Solct. FASAS A A& &



EFEAA =2 A% TS s gz At 9

of B S, T2 ANES 5TTHOE Hrkla
Ao THYel e AEL A TES WS &
BAEFLHoE AXELAL Ut

2= 27 digt FAAAEL FLHeE ol
%, A, A T SHI ol 1493 =2
& ARKSIL ITHUS EPA, 1996a; US EPA, 1996b;
OECD, 1984a). 21&°] tigt sHd=Ad Algye 3¢
KS(2006)911A  Brassica rapa®] 735~ 5~67, Avena sativa
o] 735 7~&73t ok, 2y, TN T8 BA4E
THos J4 2 w9 SHTh AHolRe] B¢
TAL Eisenia fetida(= Eisenia andrei)®] Tl <1
FES 14Y37F =ZS(EC, 1988; OECD, 1984b), o}
T SAAAIEE 28U =EAIHITHUS EPA, 1996c).
OECDQ004)YWX E. fetida(*SE E. andreiy] 3F W2
o thet SAHeZ 4577 AE, A, g, 43 B9
8l S4% F SR 457 =F AFsi WY
& 24L& AN ATk Enchytraeid sp.2l 73 E.
fetida®] Ao} 8FAHE Al Ao ¥IF| 4-67F Hlw
A g M-S vepiti AA =S Qloh 2FFE
AAREE T (Folsomia candida)s DVFOE 28Y =&
Algete] AAAEE Hrlskal YThKS, 2005). EFAZE
Q1 AL AZ(Caenorhabditis elegansye T2A7H) wik
E AE 7T 3lom 24-4807F =EAIES 55
SITHASTM, 2002).

Table 1. Equation for recalculation to standard soil

3.13. EYEAAESY FFEY BF

EYEAAFS OECD, ASTM 5 EFAIEH ol A
AlEo] = JAFEYH AASF0N X dtEdS tht
o7 F3F} FESke] 79 sand(70%), peal moss

g 47] g& A4S Uepith EY 40185 (pH),
HEZE, E%R71E(Soil Oragnic Matter, SOM) 3,
%ko|- 2853 (Cation Exchange Capacity, CEC)s TH
3 EQIAEL Q@B Ui A E<]-8A(Bioa-
vailability)ell $3kS- VXA o} el B nE =
Aogake] Ajols BAS 7] fs) vidd=ut 7 A
e EYHAAS o83l 593k BAs ot vlE
o] AL FFEUYS 10% 718 HEAR A}
I o™ Table 12| Eq. 13} Eq. 200 &-&sld =245
< BAFCHRIVM, 2001).

FHATe HFEPIMY F71E T (Fomyuma)s
0.034Z AQFSIE QoM Eq. 32 o]Rsl] nAgsle] &
THEC, 2003). WE#=9} AT TFEY B2
71EEL o} vgass 249 739 ddy A4
o fr1E) AEANES sl B4 wiEsE
g AE3) & ol Fr2lo] Heska Ut

oj@% 9l F 7k AklE AMHoE we AT
B3] AEZFQ) FAoh) RARES AXsk k. =

ECX 01y = ECX )1;(”""’) Eq. 1
(exp)
ECX sy = ECX ey )%(S—Si"ﬁ Eq. 2
(exp )
Fi OM s samdard
NOEC,, ECS0,,, ,..=NOEC,, ECSOexp XW—_ Eq. 3
exp
ECxss0iy= Effect concentration; normalised NOEC or LC50 for standard soil (or sediment) mg/kg
ECxexp) = Effect concentration; NOEC or LC50 for soil(or sediment) as used in the experiment mg/kg
Rseoiiy = Reference-value for standard soil or sediment (H=10%, L =25) mg/kg
Riexpy= Reference-value for soil or sediment used in the experiment (H=y%, L =2z%) mg/kg
Hisoiny = Organic matter content for standard soil or sediment (H =35 or 10%) mg/kg
Hexp)= Reference-value for soil used in the experiment (H=y%) mg/kg
NOEC or EC50gngara = Effect concentration; normalised NOEC or EC50 for standard soil mg/kg
NOEC or EC50,,=Effect concentration; NOEC or EC50 for soil as used in the experiment mg/kg
Fomanaag = Organic matter content for standard soil (0.034) mg/kg
Fom,,,= Organic matter content for experimental soil mg/kg
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Table 2. Assessment factors proposed by EC and RIVM

Classification Available data and additional criteria Assessment
Factor
L(E)C50 short-term toxicity test(s)(e.g. plants, earthworms, or microorganisms) 1000
NOEC for one long-term toxicity test (e.g. plants) 100
TGD NOEC for additional long-term toxicity tests of two trophic levels 50
(EC, 2003) NOEC for additional long-term toxicity tests for three species of three trophic levels , 10
’ : o 5~1
Species sensitivity distribution (SSD method) (case by case)
Field data/data of model ecosystems Case by case
L(E)CS0 or QSAR estimate The lowest L{E)C50/1000 < the lowest NOEC/10 1000
— the lowest L(E)C50
L(E)C50 or QSAR estimate for minimal
three representatives of microbe The lowest L(E)C50/100 < the lowest NOEC/10 100
mediated processes, earthworms, or | — the lowest L(E)C50
arthropods and plants
Modified EPA The lowest L{E)C50/1000 (100) < the lowest NOEC/10
(RIVM, 2001) the lowest L(E)C50 100/1000
: NOEC or QSAR estimate® — the lowes
Q ae The lowest L(E)C50/1000 (100) < the lowest NOEC/10 "
—> the lowest NOEC
NOEC or QSAR estimate for minimal
three representatives of microbe
mediated processes, earthworms, or The lowest NOEC 10
arthropods and plants

* The value based on QSAR is compared to the extrapolated value based on acute L(E)C50 toxicity values. The assessment factor for

L(E)C50s is 100 for <3 L(E)C50s, 1000 >3 L(E)C50s.

el e olell tid 7AIA A7 A7 §lof @ Al
HorMe BEFE 2357 Jd=u 35 30 BRIAE
o Tt A7} ool F A& dayl ok

3.2. 32| E9F MESISHMBI P |-EA}

3.2.1. FH3IE-E=(ECB)

TGD(Technical guidance document) (EC, 2003} E
FEE] i e A Al ESE HAdEkE ook
& AESHH sl Ui ke ¥Ela Qlok B
), FAFFEEAD, MAEENAD) T EY A
A2l FYEAE 13l 88 BEAAFS] FEEA
Az eE27R e F- 94, 71" 5498 o
@A, a=la Bl wE WIS 24sie] 9
FH7IE ARt 9 BEUSAEL B B9
2 B3 o3 S e glovg 7 EAREE
EZESE7ESE: 34%) 22 BAT BAE olf
sl IR et S9E BRE Mgy
< & IR Uo] PNECE 4831 Eci(Table
2). 22t vk 718g FAEARETL e JWaA
% shieis &St SASIAEERE OB ¢
k.

J. Soil & Groundwater Env. Vol. 15(3), p. 7~14, 2010

T TG Hh ol £78 2859 A& 10
7 olde] %A NOEC A#E7} Slojol FRAEER
(Species Sensitivity Distribution, SSDYE $3F PNECRF
Zo] 7Vs3ltt, FUAERTE dukg o ABBE] 5%
7} 932 S F Je FEE PNECS 5% SSDE
AF(5~1, case-by-case)® o] A=t} o &
FF=goll gk Risk Assessment Report(EC, 2007)°A]
E 49" FAEAG) AFE A3l Hrlshe e
Assessment Factor Method(AFM), SSDE o|&3] %7}
3= WS Statistical Extrapolation Method (SEM)E
HHStaL gt}

322 v€d=

vigd=e] el Frle 589489 E9sshy
B4 T olf 7Fed Ame ¥l we FL9dEt
(Refined Effect Assessment)®} ol|8]g9&H7(Preliminary
Effect Assessment)®] 7 714 WYog2 Hrlsle] 749
8 <=F(Environmental Risk Limits, ERLs)& 4H&30h
(RIVM, 2001). ERLs= PNECH 2-& ¥ Hulsig
FEMPC), AeiAlel] 9313 S VXA Fe 7
Negligible Concentration(NC), 28)3. AJejAlell AZ}3h



EEAR] =28 AT 308 Aesie-d8r 1 At 1

GgES v § e FFU SRC.(Serious Risk
Concentration for the Ecosystem)?] A| 7[X|2 R}
Z}zZte] ERL2 UEd=oM AAHog E8E3 et
NC9 739 EX4F(Target Value, TV), SRCee NY
71 (Intervention Value, IV) 24 A] 3188}

APl FUREEEE 353 FASE H
WHo A A4 e AR tE EF3Ee uig 4
olate] TASARIENOECY}T asitt g€ 47 o]
o] BE58laEol gk NOECES ol&3la] AA A&
Z9) 5%} 50%7} FEHE e TSl AFEEE S
3l=8]l HCSS MPCE, HCS0E SRC..2 ©lg-¥rh 7}
|3 5959 #Eog FUFPHE 48 5 9
o g7 89 ol A §4 B s
Aol HrHAIGE A83le ksl whioltt. M
e FEdEe) TGDY PNECHES 3 WriAsE
ol-gslH TGDS H7HAS HEeol ojguid +H4E
USEPA B71AIE o83 (Table 2). 12t} o]& 7t
g EY SRS 2AZ 99 F 7K A= sidErt
S A8 o ok H3Ru e H83le] EY
ERLs= A8 4 ot 3k UIdd== 10% 7153
20% HEZS FFEGCE dla Jon Auslsiyg 3
71l AMEE BAAEE olF EFgeE HAR & A
&9 SA4%E o)8di,

3.2.3. et

BB mRAY, FARZEANG, 4HAY, 47
Hpll me}t =22 JEre e 8] teEtke 3
& T18ld EYATA) SQG(Soil Quality Guideline)=

A2, Avcle] SQGIESEE £8A9 &R
FES mfsly) WiEel dE vl Hig vl A3
ol EBZsIA FA=] St Table 3& EX|olSEH
2729 FEAE VR etk 7 =274 29 sQG
E &3 o] F HARE FFHoE QRS E A%
EFIF(SQGpo2 AR

SQGsc(Soil Quality Guideline for Soil Contact)s: E
FolEAge] AR BEUHSB g Hriolh. B
A& B ik AHH, FPHA A8E Jwrer
Weight of Evidence Method(WEM), Lowest Observed
Effect Concentration Method(LOECM), Z1#]31 Median
Effect Method MEM)S] 37FX] Whalo 2 Hrlsiy 54,
ZA B-EAFL HX95Fs S (Threshold Effects Concen-
tration, TEC), A%, TQAYL P& (Effects Con-
centration-Low, ECLYS &%t} WEMe #HA 2749
EHFEE 1719] 218 dig 59487 X3 Fb
107l9) SAgk0] 41 Al 38715380 TECE 25% ©
Z VRV (Estimated Species Sensitivity Distribution-
25th percentile, ESSD25)2 H7AITE Lol AHE3h
ECLS ESSD50S #8310}, LOECM WEMS] A5%
918 ISR B3R HA vl BT FRSE
ES 83 ) ool LOECH &/ Al A87Fs31
TECE HA LOECEHE H/MASTE UFo] A&Esia
ECLS LOEC#ES 7|&tu s H&3rh uhef
LOECM®] HA dHolg| A& FF3bx Edvhd
E(L)CS02HE oWisi 283k Wl MEME ©]&
3tk HA EL)C50E WHITE W] TECE A=
4 1o} ECLY 75 H831A] Fe=h

Table 3. Receptors and Exposure pathways for the land use of SQGE (CCME, 2006)

EAo]4=

Exposure pathway
Agricultural

Residential/
Parkland

Commercial Industrial

Soil Nutrient Cycling Process

Soil contact (SNCP), Soil Invertebrates,
Plants/Crop, Livestock/Wildlife

Soil and food Herbivores®, Secondary and

ingestion Tertiary Consumers®

Ingestion of

. Livestock
contaminated water ¢

Contact with
contaminated water

Freshwater Life,
Crops (irrigation)

Herbivores®, Secondary
and Tertiary Consumers®

Freshwater Life

SNCP, Soil Invertebrates, | SNCP, Soil Invertebrates, | SNCP, Soil Invertebrates,
Plants, Wildlife

Plants, Wildlife Plants, Wildlife

Freshwater Life Freshwater Life

? Herbivores and Second and Tertiary consumers are considered for substances that bioaccumulate and/or biomagnify
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12

AEF - o] - Fdst - He

Table 4. Methodological comparison for ecological risk assessment in soil -

ECB

The Netherlands

Canada

Korea(Proposed)

Method

Precondition of SSD

SEM, AFM

Lest 8 taxonomic group,
least 10 chronic NOEC

Refined and preliminary
risk assessment

Least 4 taxanomic group,
least 4 chronic NOEC

Full and interim guideline

Soil microorganism, plant,
earthworm

SEM, SEMacy, AFM

~ {Least 4 taxanomic group,

least 4 chronic NOEC

Assessment factor O ' ‘ X
x% Hazardous 5 5
Concentration

Application software |ETX (Cadamium report) {ETX

Reference ECB, 2007 RIVM, 2001

1: Recalculated to

Agricultural, Residential/Park : O standard soil
Industrial, commercial: x 5: No-recalculated to

standard soil
25 5(residenti:al)
50(Industrial)
- - |ETX
CCME, 2006 In this study

4. TS EUE] sHEEIPI] Mok

B4R s ke I vdde] Uig
£ vfo R s RI 1~7HAZ R8T GLP(Good
Laboratory Practice)| 8¢ 7% 71 A8& 4 3o
(RI 1), GLPAIEE T2 9814 ddulele sCH
Agell AAE AEZ SGAH B FES ARG
Z, NRRA, AFE 38 AZse BRI 2 A
HE 7 Jde Aoz ER3th. v 54N dish
ARt BFEIARI 3) S4AE ok AR gle] &
AE AN BRI 4 AFFE 5 glck wEA R
17 29 sgEe A7e HadwriA &871s3 RI
37} 490 Sske AV QsiAE7E Al Aljsior g A
olct. hH HAIES F - HVIES AEFTEE Ao
i} S8t Al EEshe SRS g EF
AEgo] gAst F3E dToly] Wil OECD,
ASTM, US EPA, KSE vlEo=2 MEEE - W3S
B8l H7E Ag Akt 13y 33418 U9
Bk AEESE dF Fo IR0 nR 2F o]
o Uizt 78 33kl B Urlol & Aok

SllA 1A% ECB, WIE S, siucie] EE 9
AEH7 TS vlagdale] FuUly e oe
2] AQFEI9itH(Table 4). SSDE 123 35 eS8l
A7k Okt BES SAEE vl R 59}
vlgdooxie BENE E58 152 AARBI glout
R 9] YEAAZF EAE] glo] B dfelre
EAR F2 ABEE FETE F(Class)S 7EoR
3}y Table 59 Zo] A8

AR S E A% MPCHETEL S48 44, 4
7 Feol wEr BAAE 4P (Statistical Extrapolation
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Method, SEM)® H7HA|<H (Assessment Factor Method,
AFM)SE B5E 4 itk WA SEMQ] 735 Table 5
o] HAIE AEEFTOAN BeddeAds sk A4
PV (Classiell gk 47 olde] E8ARGEEY B
L(E)C50, THA4de] 7% N(L)OEC) &4 A &85 538t}
7P BRAYAT EleAle Holrles 1Ed
Ro g TAPANELEE BAANED), RIEZEP
), AASEE T7HE onigth. wek SEMESS
A% EAAEYE REY of SRS SASE
Qb FEFIHAIEI(FACR, Final Acute-Chronic Ratio)
£ o83l oikehe WU SEMywS FHEE 4= Stk
FACRES Z:& Zof gt 3 - wzte] 7Ishgwe] ol
(Ratio)E A&E ZE 8 ACRY F 7ISTakE 9
ojgitt. 9 =&® MPCY] E844E mEshy] sl
ECB9} MUl AFsgp(1~5)8 AL3la gk £ o
TolME ECBY Aiutiel Hol MESHE AFgnE A&
3171 olE Ut EFEEY AN Wl AFy,E A4
g AL At BEY B4 EGFIALE wet 2
o7} Yehir] wiol] REFEYeE WA rFs3divhi
AFgpE 1, AARFOZ AFgpEE0] E7Fsstd
AFspE 52 F§3e o] AEE Aoz Addr
AFMS] 7% 7I1& ZA$sdwr) e s SEMZEo)
Blsd 29 AABAUS AFE o] 4keshe W
o|tiTable 6).

S EJe] A9 EXolgLd uel =42 ¥k
7} Aolslr) Wil 7iEe gel H48 dav) ok A
A" EYGrEME EXolgR w1, 2, 3XY
o7 I o] B dFelre FA, Y, =l
o} FEAHe P 1, 249 LF=T} B F
4, 3P A9l 3oz I} &3 Ao
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Table 5. Classification of soil organisms

Kingdom Phylum , Class . Order e.g
Collembola Folsomia candida
Insecta* Protura
Dipulra
Arachnida Araneae Spider
Arthropoda Chilopoda Scutigerida Centipede
Diplopoda Millipedes
Animalia Pauropoda Pauropoda
Symphyla
Malacostraca Isopoda Porcellio scaber
Annelida Clitellata* Haplotaxida E. andrei, P excavatus, E. albidus
Nematoda Secernentea® Rhabditida Caenorhabditis elegans
Mollusca Gsatropoda Stylommatophora Helix aspersa
Platyhelminthes Turbellaria Tricladida Bipalium nobile
. Fabales Phaseolus radiatus
Macrophyta Magnoliophyta Magnoliopsida® Cucurbitales Cucumis sativus
Liliopsida* Poales Sorghum bicolor, Triticum aestivum
Fungi
Bacteria
Protista

*Required trophic level: Plant (Magnoliopsida or Liliopsida), Earthworm (Clitellata), Macroorganism (Insecta or Secernentea)
Refer to RIVM, 2001 and http://animaldiversity.ummz.umich.edu/site/accounts/classification/

Table 6. Assessment factors for soil PNEC (MPC) derivation in Korea

Available Data Assessment Factor Remark
One acute I(E)YCS50 (1 trophic level*) 1000 OECD
Three acute L(E)YC50) (3 trophic levels) 100
One chronic N(LYOEC (1 trophic level) 100
Two chronic N(L)OEC (2 trophic levels) 50 EU
Three chronic N(L)OEC (3 trophic levels) 10

*Required trophic level: Plant (Magnoliopsida or Liliopsida), Earthworm (Clitellata), Macroorganism {Insecta or Secernentea)
Refer to NIER, 2005a

Table 7. Equations for deriving soil PNEC (or MPC) using AFM method
P NEC(O!‘ WC)Residentia!/Agricullural = Lowest acute L(E)CSO

Acute PNEC(0r MPC)jniuseiaticommercia = Geometric mean acute L(E)CS0
Chronic PNEC(or MPC)regigentiavagriurss = Lowest chronic N(LYOEC / AF
PNEC(or MPC)pausiaticommercial = Geometric mean Chronic N(L)OEC / AF
PNEC (or MPC) = Concentration for protection of soil ecosystem each land use mgrkg
E(LYC50 = Acute EC50 or LC50 mg/kg
N(L)OEC =No-Observed Effect Concentration (or Lowest Observed Effect Concentration) mg/kg
AF = Assessment Factor Table 6

49 Aoz FHEh WA HCSE 1-24%] AL (Table 7). 3 F7olN A EF Sl BBk 7}
S5 HCs0E 3A%lo] M8 AS AU wok SEM 8% 7 - BaARe] 44 - 9 FEE9} EAolgEG
2 gl A 1A% ARM RS A A, SUBYP] L YA TYCEM, SEMuc
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