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Introduction – Disproportionate 
Risk (an illustration)
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Two case studies

 Two case study examples:
 Mercury (maternal fish consumption) – challenge is in modeling 

exposure and risk for high-end individuals with complicated (dietary) 
behavior

 Lead (child dust/soil ingestion and inhalation) – challenge is focusing on 
the appropriate subset of children in the overall population
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MeHg (fish): Different groups 
experiencing high-end exposure/risk
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low high

Culturally-defined

Recreational anglers

Subsistence fishers



MeHg (fish): key risk-related 
attributes – commercial and self-
caught exposures
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Additional critical issue is correlation 
between exposure factors and source of Hg 
considered (EGU – local impacts)



MeHg (fish): Role of deterministic 
scenarios in performance 
assessment of probabilistic simulation
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Lead: key risk-related attributes –
multi-pathway 
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Lead: challenges – Source 
contributions to children with higher 
BLLs

Fraction of 
population

Blood PB levels (ug/dL)

Major pathway contributors

Child A (old urban house)
• indoor dust (paint)
• outdoor soil (paint)
• drinking water (pipes)

Child B (smelter - newer house)
• indoor dust (smelter)
• outdoor soil (smelter)

Child C (general urban location)
• indoor dust (urban air)
• outdoor soil (urban air)
• inhalation (urban air) 
• BOUNDING BEHAVIOR AND BIOKINETICS

~99th%

1.0 12



Lead: key risk-related attributes –
non-linear CR function

 Non-linearity in Pb exposure modeling and IQ concentration-
response requires consideration of total Pb exposure (not 
just air-related) in order to representatively “place” a modeled 
child on the CR function curve

IQ loss

Blood Pb level (ug/dL)
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Lead: challenges – public health 
significance (high vs low exposures)

IQ loss

Blood Pb level (ug/dL)
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Lead: challenges – Source 
contributions to children with higher 
BLLs

Fraction of 
population

Blood PB levels (ug/dL)

1.0 12

Kids benefitting most from air standard for Pb

Kids of concern – less benefit from reducing air Pb



Lead: challenges – Probabilistic 
modeling of exposure and risk

Fraction of 
population

Risk (IQ loss)
low high

Exposure 
analysis

Risk assessment 
(IQ loss modeling)

Intake rates
• inhalation
• dust ingestion
• soil ingestion
• drinking water ingestion
• diet

Media concentrations
• ambient air
• indoor dust
• outdoor soil
• drinking water
• food

Biokinetic variability (BLLs)

Correlations and 
SES-differentiated

Multiple CR functions
• confidence levels associated with each
• CIs also associated with each
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