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ABSTRACT

The purpose of ecological risk assessment in soil ecosystem is to protect ecological receptors and to provide a scheme of
efficient management for soil contaminants. Developed countries have already prepared the methodologies of ecological
risk assessment by considering their soil properties, land use, and ecological receptors. In this study, we compared the soil
ecological risk assessment processes in the similarity and differences in methodology. Four countries, except for USA,
adjusted the toxicological data for ecological risk assessment, based on their representative soil properties because the soil
properties affect toxic effects to ecological receptors. The soil ecological risk assessment methodology of Netherlands and
UK was based on ‘Technical guidance document on risk assessment (TGD)’ of European Chemical Bureau (ECB).
Australia, USA, and Canada developed their autonomous methodology. In the Netherlands, UK, Australia, and Canada,
they employed the species sensitivity distribution (SSD) approach if sufficient toxicity data are available. The USA
determined the ecological soil screening level by obtaining the geometric mean of toxicological data for three species.
Furthermore, all countries consider secondary poisoning in their soil ecological risk assessment. The latest risk assessment
methodology of soil ecosystem that this study investigated can be used to explore what Korea needs to develop the Korean
ecological risk assessment methodology of soil ecosystem in the future.
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Table 1. Assessment factors for derivation of PNEC,,; of ECB

Available toxicity data

Assessment factor

L(E)C50 for short-term toxicity (e.g plants, earthworm, microorganisms) 1000
NOEC for one long-term toxicity test (e.g plants) 100
NOEC for additional long-term toxicity test of two trophic levels 50
NOEC for additional long-term toxicity test for three species of three trophic levels 10

Species sensitivity distribution (SSD method)

Field data/data of model ecosystems

5~1, (case-by-case)

case-by-case

% Adapted from ECB, 2003, Technical guidance document on risk assessment
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No ]

Are there models able to predict the toxicity of the chemicals?
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Yes

No,l,
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Screen toxicity data and determine reliability

y

Is contaminant > 2 years old? Apply ageing/leaching factor if

available

)
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taxonomic groups

No

h 4

J'Yes
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soil physicochemical properties?
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No

Normalize toxicity data

v
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Use AF method

Use Burrli OZ SSD method

|

|

Does the chemical biomagnify?

NoJ,

J,Yes

Are data expressed as
added concentrations?

Are data expressed as
added concentrations?

‘L Yes

‘LYes

Added contaminant
limit (ACL)

Added contaminant limit for
biomagnification (ACLgy, )

l

|

—

Fig 1. Scheme of methodology for ecological investigation levels (EILs) in Australia (Adapted from NEPC, 2011b).
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Plant and soil
invertebrate Eco-SSL

St 1 Conduct electronic literature Complete according to
ep search established process
Determine acceptability of study Apply Iitera.ture rejection criteria
Step 2 for use in deriving an Eco-SSL Apply 11 literature acceptance
criteria
........................ L
St 3 Extract, Evaluate and score data ERiR eg’Fracted andbﬁcs rzd
ep from accepted studies e e L
procedures
Studies that score 11 or higher
(61%) can be used to derive
Eco-SSL
Step 4 : Derive according to establish
P Derive value procedures
Geometric mean of EC20, MATC,
or EC10 values

Fig. 2. Scheme of procedure for Eco-SSL in US (Adapted from US EPA, 2005).
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Table 2. Comparison for methodology of ecological risk assessment in soil ecosystem

ECB The Netherlands UK

Australia USA Canada

SD approach SSD approach

S
Assessment method

SSD approach SSD approach

SSD approach SSD approach

and AF and AF and AF and AF was not used' and AF
Least 8 taxonomic
. group, least 10 . least 10 species
TTEHO;?IESD (preferably more Equal to ECB  Equal to ECB It;ia(l)sr:ofnisfemzi, least 3 - including 1 plant and
group than 15) chronic group 2 soil invertebrates
NOEC or EC10
. yes yes
]fzer‘taso?l"”?jhezﬁ:;“ (ygfw oM (10% OM, 25% yes (pH 6, 10% clay, 10 2 3
prop 4o clay, 5.88% OC) cmolkg CEC, 1% OM)
5% (MPC), 1~40% 25%, 50%
o o 0 -
X% HC 3% 50% (SRC) % (based on land use)* (based on land use)’
Consider as land use
Secondary poisoning yes yes yes yes yes (agricultural and res-
idential/parkland)®
Reference ECB, 2003;2012 RIVM, 2007 EA, 2008b NEPC, 2011a;2011b  US EPA, 2005 CCME, 2006

' Eco-SSL is calculated by geometric mean of data for plant and/or soil invertebrates.

2 Soil condition is < 10% OM and 4 < pH < 8.5.

1 50% of data was under low bioavailability condition, the soil quality guideline of soil contact should be applied by uncertainty factor. If
all data was uncer low bioavailability condition, the soil quality guideline of soil contact are classified as interim guideline.

4 Percent protection of ecosystem for urban residential/public open space, commercial/industrial, agricultural, national park/ areas with high
ecological value are 80, 60, 95/80, and 99%, respectively. Agricultural land has different percent protection such as crop (95%) and soil

process and terrestrial fauna (80%).

3 Hazardous concentration of residential/parkland and commercial/industrial land are applied to 25% and 50%, respectively.
% Secondary poisoning are considered based on land use (agricultural and residential/parkland).
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