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HUMAN HEALTH RISK ASSESSMENT




Risk Assessment Process
(U.S. EPA)
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Advantage of this approach
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Step 1:Hazard Identification

* Collect data on presence of
chemical
— Sampling
— Modeling
— Chemical fate and transport

* Determine if chemical may be toxic AFCEE, 2002

* Develop model of how chemical
may move through environment

— Conceptual Site Model is used to
organize information regarding
chemicals and potential transport to
people
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Step #2: Exposure Assessment

 Who is Exposed?
— Adult, Child, Special Populations
How Are They Exposed?

— Ingestion, Inhalation, Skin Contact
What is the Concentration of Chemical to  Prediction

of Exposure

WhICh They are EXpOSGd? scenarios
— ppm in Water or Soil

How Often Are They Exposed?

— Days per year, Number of years
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Putting it all together. . .

CXCRXEFXED
BW X AT

 Intake Equation for Drinking Water Example
C= Chemical Concentration (Obtain from sampling)

CR= Contact Rate (2 liters water/day)

EF= Exposure Frequency (350 days/year)

ED= Exposure Duration (30 years)

BW=Body Weight (70 kg.)

AT= Averaging Time (10,950 days)

Intake Dose (mglkg—day) =
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Step 3: Toxicity assessment / Dose-Response Curve relationship
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[ncreasing dose
Reference Dose — Chemical concentration per unit body weight
without significant effects

Dose — Chemical concentration per unit body weight
Response — Level of measured adverse effect
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Risk Characterization

The risk
characterization
combines the
information
obtained on
toxicity with the
calculated
exposure to
provide an
estimate of risk.
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Purdue, 1997
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[C] concentrations

Exposure scenario models

Internal dose
Chronic Daily Intake

mm) 7 PCBs

DDT
DDE

DDD
Gama-HCH

Beta-HCH

11111l

Alpha-HCH

physiologically based
pharmacokinetic (PBPK) model
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RISK = 1 - exp (-¢DI"SF) Cancer

RISK = CDI / Rfd Noncancer

Total RISK

(aditive sum of individual Chemical-
risks)

= expressed as a probability of health
effects

Cancer and Noncancer
RISK ASSESSMENT
-U.S. EPA probabilistic approach




Water poIIutant Air pollutant
levels

Soil/dust
levels

HEmphasize!!
Chemical stress is
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levels and relevant
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http://_wvwv.genasis_.cz

home contacts

Global Environmental Assessmenm"_
Information System - :

—4h

Stockholm Convention Data sources Analytical tools

Ressarch topics = Health Risk Assessment
Human Health Risk Assessment Detail descrlptlon

Ermvironment contamination is one of the factors that are concerned in human health adverse
effects. During the last decades a number of negative effects related to environment Ecological Risk Assessment

contamination are confirmed. =
EcoRA tutorial

There is increased incidence of many diseases in exposed population in case of contaminated
emvironment. To these health problems belong affections of the respiratory system,
cardiovascular system, chronic obstructive pulmonary disease, increase reproduction, but alzo
occurrence of tumor diseases that can be concerned with exposure to carcinogenic
compounds.

Contamination data of partial environmental matrix are used to retrospective health risk
aszessment with emphasis on carcinogenic and noncarcinogenic effects of aszessed pollutants.
Health rizk assessment is methodological procedure that provides estimation and quantification
of health rsks probability using systematic evaluation of adverse ernvironmental stressors.
Advantage of this procedure is also prozpective modeling of still nonexistent situations.

Health Azl azsemezment i nAmarils hased an real evnnenre dase nredicHon nising
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http://toxnet.nlm.nih.gov/

/2 TOXNET - Windows Internet Explorer
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Toxicology Data Network
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TOXNET - Databases on toxicology, hazardous chemicals, environmental health, and toxic releases,

Search All Databases Env. Health & Toxicology

Select Database
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Additional Resource

Enter term(s) to search all databases.

(e.g. asthma air pollution, ibuprofen
fever, vinyl chloride)

Search  Clear | Help |

TOXNET Search Options

* Search all databaze=: Enter term(=s} in box above
* Search a specific database: Click databaze at left

* Databasze description: Click on the [Z]
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http://www.inchem.org/
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Search options: Rapid access to internationally
peerreviewed information on
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http://www.inchem.org/
http://www.epa.govliris/
http://cfpub.epa.gov/ncealiris/index.cfm

http://lwww.epa.gov/srs/ http://www.reprotox.org/Login.aspx
http://Iwww.epa.gov/reg3hwmd/risk/index.htm http://chemfinder.cambridgesoft.com/
http://cfpub.epa.gov/ecotox/ http://riskassessment.ornl.gov/hhra.cfm
http://www.rivm.nl/bibliotheek/rapporten/601501001.html http://www.atsdr.cdc.gov/toxfaq.html
http://toxnet.nlm.nih.gov/ http:/lwww.tera.org/
http://lwww.tiem.utk.edu/~sadal/index.shtml http://www.epa.gov/ncct/dsstox/index.html
http://www.iuclid.eu http://pmep.cce.cornell.edu/links.html
http://www.oehha.ca.gov/risk/ChemicalDB/index.asp http://www.nasdonline.org/
http://rais.ornl.gov/tox/tox_values.shtml http://www.cdc.gov/niosh/idih/idlh-1.html
http://www.atsdr.cdc.gov/mrls/index.html http://lwww.cdc.gov/niosh/ipcs/nicstart.html
http://www.epa.gov/radiation/heast/ http:llwww.cdc:gov/n|osh/|pcsl|cstart.html
http://www.state.nj.us/dep/airmon/airtoxics/atrisk.htm http://npic.orst.edu/rmpp.htm
http://lwww.state.nj.us/dep/agpp/downloads/techman/1003.pdf http://extoxnet.orst.edu/
http://www.deq.state.va.us/vrprisk/ http://www.cdc.gov/niosh/vendors.html
http://www.piskac.cz/ETD/ http://chem.sis.nim.nih.gov/chemidplus/chemidheavy.jsp
http://www.tera.orgl/iter/ http://sis.nlm.nih.gov/
http://www.cdc.gov/niosh/database.html http://www.ehssoftserve.com/chem_cheminfo.htm
http://www.epa.gov/reg3hwmd/risk/index.htm http://lwww.epa.gov/risk/guidance.htm#models

http://www.intox.org/databank/index.htm
http://Iwww.chemdat.de/mda/index.html
http://ehp.niehs.nih.gov/roc/toc10.html
http://lwww.scorecard.org/chemical-profiles/
http://lwww.santel.lu/'SANTEL/toxico/toxico.html#toxico
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Thank you for your attention
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