
1

Risk Assessment WhenRisk Assessment When
Background ExposuresBackground Exposures

Exceed Toxicological LimitsExceed Toxicological Limits

Ian MitchellIan Mitchell
David WilliamsDavid Williams



2

IntroductionIntroduction

 Consideration of background + siteConsideration of background + site
exposure in risk assessment, CCMEexposure in risk assessment, CCME
risk-based guideline derivationrisk-based guideline derivation

 Risk assessment: total exposure =Risk assessment: total exposure =
site + backgroundsite + background

 Guidelines: Guidelines: ““residual TDIresidual TDI”” approach approach
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Residual TDI ApproachResidual TDI Approach
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IntroductionIntroduction
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IntroductionIntroduction

 What happens when backgroundWhat happens when background
exposure (EDI) exceeds allowableexposure (EDI) exceeds allowable
exposure (TDI)?exposure (TDI)?
•• Occurs for several substances; mainlyOccurs for several substances; mainly

metals but some organicsmetals but some organics

 No allowable site exposureNo allowable site exposure
 CanCan’’t calculate soil guidelinet calculate soil guideline
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Why does EDI exceed TDI?Why does EDI exceed TDI?

 Uncertainty/variability in EDIUncertainty/variability in EDI
 Uncertainty/conservatism in TDIUncertainty/conservatism in TDI
 Narrow range of essential and toxicNarrow range of essential and toxic

dosesdoses
 Background dose is potentiallyBackground dose is potentially

hazardoushazardous
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Possible ApproachesPossible Approaches

 Are the EDI and TDI appropriate?Are the EDI and TDI appropriate?
•• Confirm/re-evaluate TDIConfirm/re-evaluate TDI
•• Confirm/re-evaluate EDIConfirm/re-evaluate EDI
•• Adjustment of EDI for relativeAdjustment of EDI for relative

bioavailability?bioavailability?
•• Separation of inhalation exposure?Separation of inhalation exposure?



8

Possible ApproachesPossible Approaches

 Allow exposures to exceed EDI byAllow exposures to exceed EDI by
defined amountdefined amount
•• Variability in EDI may be 20% to 50%Variability in EDI may be 20% to 50%

or moreor more
•• Allow site exposure to be 10% of EDIAllow site exposure to be 10% of EDI

(for example)(for example)
•• Approach still considers backgroundApproach still considers background

exposuresexposures
•• Allows exposure to exceed TDIAllows exposure to exceed TDI
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Possible ApproachesPossible Approaches

 Exclude the EDI from calculationsExclude the EDI from calculations
•• Set allowable exposure at 20% of TDISet allowable exposure at 20% of TDI
•• Similar to many other jurisdictionsSimilar to many other jurisdictions
•• Background exposure is not addressedBackground exposure is not addressed

quantitativelyquantitatively
•• Total exposure exceeds TDITotal exposure exceeds TDI
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Possible ApproachesPossible Approaches

 Adopt an upper percentileAdopt an upper percentile
background concentrationbackground concentration
•• May be unnecessarily conservative forMay be unnecessarily conservative for

substances where soil exposure is smallsubstances where soil exposure is small
portion of EDIportion of EDI

•• No consideration of exposure throughNo consideration of exposure through
other mediaother media

•• No consideration of dose at which healthNo consideration of dose at which health
effects are expectedeffects are expected

•• Variability in background concentrationsVariability in background concentrations



11

Possible ApproachesPossible Approaches

 Probabilistic evaluation of EDI andProbabilistic evaluation of EDI and
increasing soil concentrationsincreasing soil concentrations
•• Allow a certain % increase in mean andAllow a certain % increase in mean and

9090thth percentile EDI or increase in percentile EDI or increase in
proportion of population exceeding TDIproportion of population exceeding TDI

•• More direct consideration ofMore direct consideration of
uncertainties and population variabilityuncertainties and population variability

•• Still allows exposure over TDIStill allows exposure over TDI
•• Data-intensive; professional judgmentData-intensive; professional judgment
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Possible ApproachesPossible Approaches

 Combination of 2 or moreCombination of 2 or more
approachesapproaches
•• For example, use the lower of 10% ofFor example, use the lower of 10% of

EDI and 20% of TDIEDI and 20% of TDI
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Example - ZincExample - Zinc

 TDI = 490 TDI = 490 ug/kg-bw/dug/kg-bw/d
 EDI = 565.6 EDI = 565.6 ug/kg-bw/dug/kg-bw/d
 Background concentration = 72Background concentration = 72

mg/kg (range 5 mg/kg (range 5 –– 300 mg/kg) 300 mg/kg)
 Guideline based on 10% of EDI =Guideline based on 10% of EDI =

2200 mg/kg2200 mg/kg
 Guideline based on 20% of TDI =Guideline based on 20% of TDI =

22,000 mg/kg22,000 mg/kg
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Implications/DiscussionImplications/Discussion

 Regardless of approach, exposure >Regardless of approach, exposure >
TDITDI

 What about substances with EDIWhat about substances with EDI
close to TDI?close to TDI?

 Should different substances beShould different substances be
treated the same?treated the same?
•• Essential nutrients, other naturalEssential nutrients, other natural

substances, persistent organicsubstances, persistent organic
pollutantspollutants
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