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Brief History of CLEA Model Development



Model Limitations

Vapour Saturation Limits NOT Considered
Linear Relationship between ADE and Soil 
Concentration
Leading to Unrealistic GAC (Not Capped by Soil 
Saturation Limits)
Background Consideration – the 50% Rule
Integration Methods
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Decreasing soil GAC as ADEMDI Increases
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Model Limitations
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Estimation of Human Exposure
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Estimation of Human Exposure

General Equation to Calculate Generic Assessment Criteria for Soil 
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Estimation of Human Exposure

Equations to Calculate Generic Assessment Criteria for Soil

(Assumption: Oral TDI or Index Dose = Dermal TDI or Index)  

Scenario 1：Oral    >50% Oral TDIo，Inhalation <50% Inhalation TDIi
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CLEA solution: the Goal Seek Function
AIP: Solution of a Polynomial Equation



Estimation of Human Exposure

Scenario 2：Oral           <50% oral TDIo，Inhalation          >50% Inhalation TDIio
MDIADE i

MDIADE

int int1 1 1 1 1 1

int 1 1 1 1

1
( )

t m t q t sj j j
sato p vj o j p j v

t q t so o j ji
MDI satp vj p j v

GAC GAC c

TDI ADE TDI GAC c
R R R

R R
= = = = = =

= = = =

× × +
+ =

− − × +

∑ ∑ ∑ ∑ ∑ ∑
∑ ∑ ∑ ∑

CLEA solution: the Goal Seek Function
AIP: Solution of a Polynomial Equation

Equations to Calculate Generic Assessment Criteria for Soil

(Assumption: Oral TDI or Index Dose = Dermal TDI or Index)  



Estimation of Human Exposure

Scenario 3：Oral           >50% oral TDIo，Inhalation          >50% Inhalation TDIio
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CLEA solution: the Goal Seek Function
AIP: Solution of a Polynomial Equation

Equations to Calculate Generic Assessment Criteria for Soil

(Assumption: Oral TDI or Index Dose = Dermal TDI or Index)  



Analytical Integration Procedures



HERA-Soil Model

Validation



AIP accurately Solves GAC under the 50% Rule on the  
Background Exposure than the Goal Seek Function 
Implemented in the CLEA model.

AIP providing additional functionalities of risk assessment 
models (Background Exposure, Vapour Saturation Limits)

Reducing the speed of the simulation time if Applied within 
the CLEA model

Improving GAC in less-sensitive land use (ie Commercial)

To be implemented in an upcoming RA Model: SG-QRAdss

Summaries


