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Blackwell Science, 1998

2. “Environmental Epidemiology and risk assessment”, Aldrich TE, 1993

3. Crane M. and etal, “Risk assessment with Time T.event Models”, Lewis publishers, 2002
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Lan L.erche and et al, “Environmental Risk assessment”, Mc Graw Hill-Inc, 2001
Holmes, “Risk Management”. Oxford, 2002
Louvar J.F., B.D. Louvar, “Health and Environmental Risk Analysis Volume 2:
Fundamentals with Applications” , Prentic Hall PTR, 1% edition, 1997
Ricci P.F. “Principles of Health Risk Assessment”, Prentice Hall: 1985
McBean E.A., F.Rovers, “Statistical Procedures for Analysis of Environmental”
Monitoring Data and Risk Assessment” , Prentic Hall PTR; Book and Disk edition, 1998

. Mayo D.J., R.D. Hollander, “Acceptable Evidence:Science and Values in Risk

Management (Environmental Ethics and Science Policy)”, Oxford University Press. 1994
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UNEP/ICPS Trainin Module No. 3ection A: Human Risk Assessment. Address:
http://apps.who.int/iris/bitstream/10665/66398/1/WHO PCS_99.2_ eng.pdf

Paul Lioy and Clifford Weisl “Exposure Science, Basic Principles and Applications”
Elsevier,2014

USEPA, “Framework for Ecological Risk Assessment, Risk assessment forum Report
EPA/630/R-92/001”, USEPA, 1992
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What is the risk?
Microbial risk assessment
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Chemical risk assessment
Who/What is at risk?
Ecological risk assessment
Human Health risk assessment
Non-Carcinogenic vs. Carcinogenic
Threshold vs. Non-threshold
Deterministic vs. Stochastic

(Qualitative risk assessment) a5 S, b))

Risk assessment matrix (RAM)
Probability-impact (P-1) table
(Quantitative risk assessment) 5 S, obj)!

How to perform a quantitative risk assessment?
Planning
Hazard identification
What are the substances of concern?
What are their adverse effect?
Initial and key questions to examine
Toxicological Data
Toxicokinetics (ADME)
Toxicodynamics
Does the agent is Carcinogenic or Mutagenic?
Human epidemiology data
Animal bioassay data
Analysis of physical/chemical properties
Pharmacokinetic properties
Regulatory Agencies
IARC (http://www.iarc.fr/)
IARC Group
US EPA IRIS (http://www.epa.gov/iris)
US EPA IRIS classification
Dose-Response Assessment
Dose-Response Terminology
Concentration-effect relation

(Guidance values) x> o yolis

(Guideline values) sogein, polis

Health-based Guidance Values
No Observed Adverse Effects Level (NOAEL)
Lowest Observed Adverse Effects Level (LOAEL)
Safety factors (Uncertainty Factors) UFs

Modifying factor (MF)

Acceptable Daily Intake (ADI)

Tolerable Daily Intake (TDI)

Reference dose (RfD)

(CSF) &l; ooy s ;52516
Virtually Safe Dose (VSD)
EXxposure assessment

Steps of Exposure assessment
Main variables in the exposure assessment
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Exposure assessment methods
Workers (exposed occupationally)
Consumers (exposed to retail consumer products)
Human population exposed indirectly via the
environment
(Exposure MEtrics) 6,5 |18 5,0 ,0 sl ,Las
Average daily dose (ADD)
Lifetime Average daily dose (LADD)
Exposure Duration (ED)
Risk characterization W
Risk estimation
Hazard Quotient (HQ)
oS Az S Hazard Index (HI)
Margin of Exposure (MOE)
Excess Lifetime Cancer Risk (ELCR)
ED & ADAFs
Uncertainty analysis \F
Uncertainty interval (Ul)
SloS Lo 1S When is it necessary to perform an uncertainty analysis?
When isn’t it necessary to perform an uncertainty
analysis?
Types of uncertainty 10
Model uncertainty
Parameter uncertainty
General approach to uncertainty analysis
Software other than statistical software \$
Crystal Ball (Practical Work)
SloyS dome 5o Specifying probability distribution for uncertain model
parameters
Sensitivity analysis
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