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» Planning, scoping, and establish goals
» Estimate dose for risk assessment

= Support regulations for specific chemical
sources

= Evaluate remedial alternatives

* |dentify sources, media, pathways, and
scenarios
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» Consider important life
stages

« Windows of potentially :
high exposures due to | teration between
age-specific behaviors | theexposureand

and physiology hazard assessments
« Identify sources is critical
« Identify pathways
» Develop exposure /’f /7 C ﬂ
scenarios JH
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Children’s Risk Assessment

Conceptual Framework

b J Problem
Formulation

Develop Conceptual Model

with Assessment Options
(Qualitative/Quantitative,

Analysis

Dose-Response
Assessment

Hazard
Cl ization

As Necessary, Collect Additional Data,
Monitor Results; Iterative Process

. B

Risk
Characterization

FE=====S========9\

gH

Adapted from Olin and
Sonawane (2003)

Risk Communication/Management

Exposure Assessment Framework

Flow Diagram for Exposure Assessment for Children

As necessary, collect more data and conduct more detailed analysis.

Scoping of Exposure Assessment

—3 Consider:

* Sources * Pathways
* Media « Scenarios
Develop
Conceptual
Model

Review Available Data
Consider:
+ Source (chemical properties, fate and transport)
+ Exposure Media Concentrations
« Life-stage Specific Population Characteristics
« Life-stage Specific Activity Data

Life-Stage Specific Exposure Analysis
Select Approach (Tier 1, Tier 2, Advanced)
« Consider:
« Patterns of exposure
« Age-group specific exposure levels
« Exposure levels

Life-Stage Specific Exposure Characterization
Consider:

« Variability

* Uncertainty

* Sensitivity analysis

o

F-——————— -
| Risk Assessment |
f[e———» Problem 1
1 Formulation :

1
1 (Objectives, Scope) |
4

Hazard Assessment

(Endpoints of concern,
critical windows of
susceptibility, toxic

levels)

1
1
Hazard 1
1




Prenatal:

All exposur esto the fetus occur
transplacentally or viaphysical
factors. The mother’s exposureto
environmental mediacan be a
significant sour ce of exposureto
environmental media for the fetus.

Physical
Factors

Physical
Factors

Infant/Young Child:

Exposuresto theinfant and young
child can occur through all
environmental media. When
breastfed, the mother’ s exposure
to environmental mediacan bean
additional sour ce of exposureto
theinfant.

Physical
Factors

Physical
Factors

Older Child/Adolescent:

Exposur esto the child and
adol escent can occur through all
environmental media. The
mother’sexposureisno longer a
factor for the child.

Physical
Factors

Exposure Transport

Medlum (Alr)

Mechanism
(Vomlllz-ilon)

Exposure
Point

Exposure

Inhalation O &,

Exposure &y
Route ,

Ingestion
Exposure Mechaniam
Route {Spiln) Waste Plle
Exposure (Source)
Medium
{Sail) Release Machanism
(Site Leaching)
Water Table

Transport Medium
{(Ground Water)

~a—— Ground-Water Flow




Child Oriented Conceptual Exposure Model

A child-oriented approach S
hel psidentify important
exposure scenarios -
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Exposure Assessment

a SES = socioeconomic status Eramework

Review of Available Data

* Chemical data
= Sampling
» Fate and transport models
= Biomonitoring data
» Developmental-stage specific behavior and
physiology
= Child-Specific Exposure Factors
Handbook

= Site-specific surveys
= Consolidated Human Activity Database

* Variability due to ethnic, cultural, racial,
socioeconomic factors

 PB/PK Models

Exposure Assessment
Framework




Contents

» Breast milk intake
» Food intake

» Tap water intake
» Soil ingestion

= Mouthing behavior
= |nhalation rates

= Surface area
= Soil adherence

= Activity factors

= Consumer
products

= Body weight
» Life expectancy

AEECARON L OEWVILOSMERT
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Age (months)

Mouthing Frequency/Time Population Size Reference
3-6 37 min/day 5 Groot et al. 1998
6-12 44 min/day 14
12-18 16 min/day 12
18-36 9 min/day 11
24-72 9.5 contacts/ hr (hand to mouth) 30 Reed et al. 1999
16.3 contacts/hr (object to mouth)
30-50 9 contacts/hr 4 Zartarian 1997
10-60 55 min/day 92 EPA analysis of
<24 81+ 7 contacts/hr 28 Davis 1995
>24 42 + 4 contacts/hr 44

AEECARON L OEWVILOSMERT




Table518. Summary of estimates of soil ingestion by children

Sail ingestion (mg/day)
Mean Upper percentile

Al Ei AIR Ti Y Al S Ti Y References
181 184 584 | 578 Binder et al., 1986
230 129 Clausing e al., 1987
39 82 2455 Daviset al., 1990
64.52 1602 26842
153 154 2180 | 85 223 | 276 | 1,432 | 106 | Calabreseetal., 1989
1542 483 170.00 | 65* | 478* | 6532 | 1,059 | 1592
122 139 165 | 254 | 24 279 | 144 | Stanek and Calabrese, 1995a
13 2710 217° Stanek and Calabrese, 1995b
69-120¢ Van Wijnen etal., 1990
66° 280° Calabrese et al., 1997
196* 9942
Average: 138 (soil) 358 (s0il)

193 (soil and dust combined) 790 (soil and dust combined)

2Soil and dust combined
b Best tracer method

¢ Limited tracer method; corrected value

Life Stage

Age Group

Preconception

Reproductive age adult

Prenatal

Conception to birth

Infant

Birth to <1 month
1 to <2 months
2 to < 3 months
3 to < 6 months
6 to < 12 months

Child

1to <2 years
2to < 3years
3to <6 years

6 to <11 years

Adolescent

11to 16 years
16 to < 21 years 2

aTo be considered in a case-by-case basis

LOFNCRT




» Approach depends on the purpose of
the assessment

» Tier approach

» First tier — screening level to identify
bounding exposures

= Second tier — to understand
potential range of exposure

» Advanced level — to provide
increased level of detall

AEECARON L OEWVILOSMERT

* To identify important pathways

* To rule out insignificant pathways

» Deterministic approach

» To identify potential exposure levels
» To provide bounding estimates

* To identify data gaps

AEECARON L OEWVILOSMERT




More detail pathway analysis

Refined assessment of important
scenarios

Develop ranges of exposure
Identify significant data needs

Advanced level

Usually involves probabilistic
techniques

Increased level of detall

May require collection of new data

May require application of
sophisticated modeling tools




« Point of contact - measures the chemical
concentration at the interface between a person and
the environment.

* Reconstruction of Dose - measures chemical or
other indications of change and relates these
measurements back to internal dose or exposure.

» Scenario Evaluation - method separately
estimates chemical concentrations in the media
contacted, activities of exposed individuals or
populations, and the time of exposure, then links
these through definition and evaluation of
“scenarios”.

AEECARON L OEWVILOSMERT

* Results communicated in clear and concise
manner

» Describe data limitations and uncertainties
* Ranges or distributions of exposure
* ldentify data needs

 Distinguish between uncertainty and inter-
individual variability

* Probabilistic assessments may be useful
statistical tools for analyzing variability and
uncertainty

L OCWFILOFNENT




* Children’s activities and behaviors may
put them at different risk than adults
from environmental exposures

» Considering a life stage approach can
ensure that important pathways of
exposure and critical windows of
susceptibility are not ignored

AEECARON L OEWVILOSMERT

» Research to fill data gaps in exposure factors

» Update Child-Specific Exposure Factors
Handbook

» Guidance on Selecting the Appropriate Age
Groups for Assessing Childhood Exposures
to Environmental Contaminants

» Supplemental Guidance for Assessing
Cancer Susceptibility from Early-Life
Exposure to Carcinogens

» A Framework for Assessing Health Risks
Resulting from Exposures to Children

www.epa.gov/ncea
www.epa.gov/nerl

AEECARON L OEWVILOSMERT
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