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Human health risk assessment is the PROCESS to estimate
the probability of adverse health effects in humans
who may be exposed to chemicals in contaminated environmental media

- food, drinking water, sediments, soil, air - inhalation....),
- for actual time or in the future (prospective estimation) or retrospective
assessment (in the past...).

WHY we are doing RA?
— We must interpret all measured Concentrations - CON ~ TAMINATION
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Components Needed to Have Risk
(Chemical Hazard, Receptor and Pathway)
Who is being exposed?
What chemical is of concern? Workers? Families? Children?

Are animals or fish exposed?

Chemical A Racepior

Are people eating contaminated food?
Are they inhaling contaminated dust?
Are they comingin contact with the chemical via skin contact?
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Risk Assessment Process

(U.S EPA approach)

Hazard
Identification

Exposure Toxicity
Assessment Assessment

-1-

Risk Characterization

4 Main parts of
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Advantage of this approach
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Step 1:Hazard Identification

The first step in the RA is the Hazard identificati  on. The hazard
identification defines the problem, explicitly iden tifies the components like:

¢ Collected database about chemical
concentration

— obtained by sampling
— Or by modeling work

AFCEE, 2002

« Info about toxicity of these chemicals

» Develop model of how chemical may move

through environment
— Conceptual Site Model is used to

organize information regarding
chemicals and potential transport to
organisms
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Siep 2 Exposure Assessnient

The exposure assessment attempts to quantify the ex  posure of the
receptor (selected population) to chemicals via a g iven pathway. The daily
intake of a contaminant via individual pathways can then be summed to
estimate the total daily intake TDI (mg/kg/day).

Exposure via individual exposure pathways can be ca Iculated using
contaminant concentrations __in environmental samples (water, diet,
sediments, soils, air..) and human behavior inform ation (=exposure
parameters = from exposure surveys).

Alternatively, total exposure m\ M ol
(POPs,...) can be estimated by gD, Jova
collecting human tissue (Dust) g c;‘_nﬁi:j kﬁ
samples for chemical analysis t?;}

(i.e., blood and breast milk
samples).

g=
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Siep 2 Exposure Aesessient

e Who is Exposed?

— Adult, Child, Special Populations
e How Are They Exposed?

— Ingestion, Inhalation, Skin Contact

e What is the Concentration _ of Chemical to Which They are
Exposed?

— ppm in Water or Soil

« How Often Are They Exposed? Prediction
of Exposure
— Days per year, Number of years scenarios
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Putting it all together. . . — exposure parameters

CxCRxEF xED
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 CDI (mg/kg—day) =
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Step 3: Toxicity assessment / Dose-Response Curve relationship

100% 1
EFFECT
Noncancer
NOAEL risks
(noncancer

- UF x MF chemicals)

T T T
RfD ! NOAEL DOSE mg/kg/d
L-- TRESHOLD
The toxicity assessment attempts
- to quantify the sensitivity of the receptor to the chemical hazard (STRESOR).
- to use Dose/response relationship

Dose — Chemical concentration per unit Response — Level of
body weight <:> measured adverse effect

- to quantify the Reference Dose — Chemical concentration per unit body
weight without significant biolog. effects ( )

Research centre
for toxic compounds
in the environment

©

29.11.2012



Uncertainty Factors (UFs): (conditions for using of UF and MF)

- Use a 10-fold factor when extrapolating from valid experimental results in studies using
prolonged exposure to average healthy humans. This factor is intended to account for
the variation in sensitivity among the members of the human population and is
referenced as "10H".

- Use an additional 10-fold factor when extrapolating from valid results of long-term
studies on experimental animals when results of studies of human exposure are not
available or are inadequate. This factor is intended to account for the uncertainty
involved in extrapolating from animal data to humans and is referenced as "10A".

- Use an additional 10-fold factor when extrapolating from less than chronic results on
experimental animals when there are no useful long-term human data. This factor is
intended to account for the uncertainty involved in extrapolat- ing from less than chronic
NOAELSs to chronic NOAELs and is referenced as "10S".

- Use an additional 10-fold factor when deriving an RfD from a LOAEL, instead of a
NOAEL. This factor is intended to account for the uncertainty involved in extrapolating
from LOAELs to NOAELs and is referenced as "10L".

Modifying Factor (MF):

Use professional judgment to determine the MF, which is an additional uncertainty factor
that is greater than zero and less than or equal to 10. The magnitude of the MF depends
upon the professional assessment of scientific uncertainties of the study and data base
not explicitly treated above; e.g., the completeness of the overall data base and the
number of species tested. The default value for the MF is 1.

©
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[C] concentrations Noncancer
Exposure scenario models RISK = CDI / RfD RISK > 1 Significant risk

100%

Internal dose EFFECT

Chronic Daily Intake

=) Chemical 1 = _NOAEL
UF x MF
mm) Chemical 2 :
) L) fkgld
mm) Chemical 3 [ s R
—_— Total RISK
S — (aditive sum of individual Chemical-
risks)
‘ .....

Noncancer RISK ASSESSMENT
- ... RfD — reflect the worst type of health
outcomes from this chemical

RfD = TDI Tolerable daily intake
Research centre = a
for toxic compounds (RfD is only for noncancer chemicals!!)
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[C] concentrations

Exposure scenario models

Internal dose
Chronic Daily Intake

=) 7 PCBs
=) DDT

mmm) DDE

=m=) DDD
mmm) Gama-HCH

‘ Beta-HCH
=) Alpha-HCH
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Cancer

RISK =1 - exp (CP!*SF)

RISK

Relevant to
Cancer risks
(cancer
chemicals)

EXTRAPOLATION TO

LOW DOSE

isk

DESE — RESPONSE relationship

e

.y
7

DL N

DOSE [mg/kg/den]

11l Databases of these RISK INDEXES - WEB

Total RISK

(aditive sum of individual Chemical-risks) =
expressed as a probability of health effects

RISK - probability of an individual developing
cancer over a lifetime as a result of exposure to
the potential carcinogen
Acceptable RISK = 1.10-6 (probability of
carcinogenesis for 1 person per million)
Cancer RISK - probabilistic approach

©
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gnificant

RISK > 1.10-6 fls

=3
/ SF - SLOPE FACTOR

[C] concentrations

Exposure scenario models

Internal dose

Chronic Daily Intake

RISK =1 - exp (CPI"SF)

Cancer

RISK = CDI / Rfd

Noncancer

=) 7 PCBs

=) DDT

DDE

DDD

11

physiologically based
pharmacokinetic (PBPK) model
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Gama-HCH
Beta-HCH

Total RISK

risks)

= expressed as a probability of health

effects

Alpha-HCH

(aditive sum of individual Chemical-

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

information
obtained on

calculated
exposure to
provide an
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characterization
combines the

toxicity with the

estimate of risk.

for toxic compounds

Step 4: Risk Characterization

Noncancer RISK = CDI/RfD

RISK > 1 Significant risk
Cancer RISK =1 -exp (CPI"SF) RISK > 1.10-6 Significant risk
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P =

Cancer | pisk =1 - exp (ooI*sH
Noncancer
RISK = CDI / Rfd
DDT, DDD
DDE Total RISK
(sum of individual
Gama-HCH Chemlcalfrlsks)
B All' chemicals
eta- HCH .
Alpha-HCH Togeother = .expressed
as a probability of
HCB health effects
Advantage —

This RA allow us to realize the
Exposure scenario models in

future
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Water pollutant Air pollutant
levels 5

NEmphasize!!
Chemical stress is
only ONE of all stresors

Soil/dust
levels

Food pesticide

levels and relevant
- PREDICTORS for final
Nutritional Human Health RISKs!!
health
Overall . |

Scientific |

health _5':.,”5‘",“':&';?,',',: ;—
Lifestyle
Personal Prgdicteq level of
habits toxicant in people
Genetic

predisposition

Lung, intestine, and
skin absorption rates
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Detail description of Risk assessment method:

1) TGD - Technical Guidance Document on Risk Assessment
EC (European Commission 2003):

EC (European Commission 2003): Technical Guidance Document on Risk Assessment (Edition 2).
Part Il. Chapter 2 Risk Assessment for Human Health. (EUR 20418 EN/1).

, Institute for Health and Consumer Protection. European Chemicals Bureau.

2) Quantitative Environmental Risk Analysis for Human Health — detail
description of Risk assessment method with many exercises - case studies.

(Robert A. Fjeld et al., 2007)

Robert A. Fjeld; Norman A. Eisenberg; Compton, K. L. Eds.) (2007): Quantitative Environmental
Risk Analysis for Human Health. Chapter 9 Exposure Assessment, chapter 10 Basic Human
Toxicology, chapter 11 Dose—Response and Risk Characterization, (pp 199-314). John Wiley &
Sons, Inc. Hoboken, New Jersey.

3) Risk Assessment Guidance for Superfund, (U.S. EPA)
(1989) (1991) (1991) (2001) (2004) (2009)
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Where we can get these informations
SOURCEs ? DATABASES?

& ][4 ][x .
Soubor Upravy Zobrazt Oblbenépolodly  Nistroje  Népoueda
T4 uic-Atantic Rk Assessment | Mid-Antc Rk Asses... || -8 v | Strénka + ( Néstraje -

U.5. ENVIRONMENTAL PROTECTION AGENCY

Mid-Atlantic Risk Assessment

Saning Delavara, DIStHct of ColumbIz, ManIand, Pannsyivania, Virginia, and West Virginia

facent Additions | ContzctUs  Search:  OAIEPA © Mid-Atlantic Risk Assessment
You are here: E9A Home » Mid-Atlantic Risk Assesamant

el Risk assessment is an integral part of the hazardous site dleanup process. The Remedial Investigation and Feasibility Study process
S Closnoy determines what, if any, action should be taken at a Superfund site. Risk assessment is an important part of the Remedial

Risk Assessment Investigation, which characterizes the nature and extent of contamination. All Superfund site assessments should comprise two

parts, a human health risk assessment and an ecological risk assessment. The Feasibility Study component develops and evaluates

remedial options based on the site-related risks.

Risk Assessment

Ecological Risk Assessment

Ecological risk assessment is a qualitative and/or quantitative appraisal of the actual or potential effects of contaminants from a hazardous waste site on plants and
animals other than people and domestic species. This website contains information on the implementation of the Superfund Ecological Risk Assessment processes in
Region 3

Human health risk assessors use quantitative models to estimate risks from hazardous waste sites. This website contains guidance for the Superfund Human Health
Risk Assessment processes. Points of contact, the Region 3 Risk-8ased Concentration Tables, and regional guidance documents are induded on the site.

Reaion 3 | Mid-Atlantic Cleanup | Mid-Aantic Risk A €94 Home | £PA Risk A Homessae

Eeatome | privacy and Security Notice

Last updated on Thursday, May 10th, 2007.
bt/ apa.gov/eg3hwmd ii/indesc htm
Brint Ax-lz

Source of importanf toxicological indexis:
RfD, Slope Factor...

Research c}
for toxic cd
in the envirl

| US EPA - Windows Internet Explorer
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soubor  Upravy  Zobrazit  Oblbené poloky  Néstroje  Népovéda IRIS

T — }US Informat.. X ‘ | B - B i - [isténka - (G Néstole ~

U.S, ENVIRONMENTAL PROTECTION AGENCY =
Integrated Risk Information System (IRIS)

Recent Additions | ContactUs  Search: CAIlEPA @IRIS |
You are here: EPA Home % Reseacch 8 Devalopmant % NCEA » [RIS Home # Integrated Risk Information Systam (IRIS)

IRIS (Integrated Risk Information System) is a compilation of electronic reports on specific substances found in the environment
and their potential to cause human health effects. IRIS was initially developed for EPA staff in response to a growinggdemand for
consistent information on substancas for use in risk assessments, decision-making and reguiatory activities. The infol

RiS s rnended (CAS, chemicals..

* An overview of the web site
Advanced Search « Whatis IRIS?
* How does EPA

PPIS Summaries/Toxicological

AtoZ Listof IRIS

Revews
Substances (o Entir= RIS Webste

List of IRIS Substances »>

ide which substances to add or update?

Compare IRIS Values

IRIS Guidance More frequent questions >>

Download IRIS

= I'm Feter, the
RIS Track Using the IRIS Database IRIS Virtual

Representative. T

+ Advanced Search in IRIS
Site Help & Tools S 3
iepitbes * Compare IRIS Values S
IRIS Glossary * Download IRIS available
Frequent Questions weekdays 9 - 5 EST.
Tools & Databases 1 can answer questions from the

public about the IR1S
m an extensive
database of chemical risk
information. Ask Peter

Related Links

The following documents are under External Peer Review at this time:
More Recent Ad

pntaner failestone. etausisistartiets {5‘ Web Satisfaction SURVEY

Propionaldehyde External Peer Review 3/5/2008

S eancon Extarnal Peer Review 226/2008

Thallium External Peer Review 2/15/2008 Final Assessment/Posting 14

External Peer Review z

. Interagency Review 10

http://www.epa.gov/iris o ,

Draft Development 22

== example: Detniled States Repart >

About IRIS Track >>

309 OO 2 IRIS Annual Agenda >>
—| —, Aecent Additions | Advanced Sesrch | IRIS Home | NCEA Home | ORD Home

E0a Home | Brivacy and Security Notice | Contact U
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http://toxnet.nlm.nih.gov/
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of Medicine Toxicology Data Network

D
P Env. Health & Toxicology P TOXNET

TOXNET - Databases on toxicology, hazardous chemicals, environmental health, and toxic releases.

Select Database Search All Databases Env. Health & Toxicology

Household Prad

Additional Resource

mIDplus 7] = rorialto
Enter term(s) to search all databases. s cnvironmental
= health and
= TOXLINE 2] | ‘ toxicology
® CCRIS resources
« DART (e.g. asthma air pollution, ibuprofen
fever, vinyl chloride)
GENETOX ) Support Pages
e - Search| Clear | Help |
= p Help
» TOXNET FAQ
actMed E TOXNET Search Options ¢ ;g;N;rezgdate Sty
.tt Database * Search alldatabases: Enter term(s) in box above | || 5ol poe okon
- Search a specific database: Click database atieft | |, Training Manuals
* Haz-Map 5] + Database description: Click on the [Z1 e
2]
OXMAP

http://www.inchem.org/
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International Programme on

Chemical Safety Information from Intergovernmental Organizations

Search options:

Full-text Search

Rapid access to internationally
peer reviewed information on
chemicals commonly used
throughout the world, which may
also oceur as confaminants in
the environment and food. It
consolidates information from a
number of intergovernmental

SR gy Sracg organizations whose goal itis to
CAS Number assistin the sound management
e J of chemicals.
Sareis 0555
2 Browse content using finks beloy
Chemical Name or Synonym:

Chemical D

» Concise
(CICADs)

» Environmental Health Criteria (EHC) Monographs:

> Harmonization Project Publications

> Health and Safety Guides (HSGs)
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Thank you for your attention
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