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Goals of Presentation

Provide basic understanding of how and why risk
assessments are constructed

Explain uncertainties incorporated in calculation of
cancer risks and non -cancer hazard quotients

Demonstrate how assumptions used provide
protective health risk estimates
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Outline

Data Collection & Evaluation

Exposure Assessment

Toxicity Assessment

Risk Characterization

USEPA Risk Assessment Guidance for Superfund (RAGS) Vol |, Human
Health Evaluation Manual (Part A), December 1989

Goal of Risk Assessment. determine whether
site is safe for occupancy or whether
mitigation is needed



—  Data Collection

Soil: collect data to depth of contamination;
evaluate data O -10 ft below grade for
potential exposure and at lower depths for
potential to impact groundwater

Soil Gas: volatile organic chemical (VOC)
data from all depths evaluated

Groundwater: generally use the more recent
data

Air Releases: emissions modeled

Overall goal is to ensure that all media have
been comprehensively sampled.
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Data Evaluation
Review Data: identify data gaps & source release
areas

Statistical Data Evaluation: derive
95% Upper Confidence Limits (95% UCL)

A 95% UCL means there is a 95% chance that any
measurement of the average will be equal to or less than the
95% UCL.

For each chemical, the 95% UCL is assumed to be the
Exposure Point Concentration

Select Chemicals of Concern: compare maximum
concentrations with background concentrations

Net Result: list of Chemicals of Concern &
representative Exposure Point Concentrations



Data Evalua

Sample evaluation of soll lead data:

18

A A12.8
Example Using Lead ( Pb), 80 mg/kg RSL
Sample Data Y a
After Hot a . =
Initial Spot s 4
Removal
29 A7.2
75
Number of Observations 41 33 it A
Minimum 5.3 5.3
Maximum 560 33.1
Mean 33 15.6 ¥
Standard Deviation 88.2 6.98 12186
Background 13.3 o
95% UCL 100 18 Pas wa oo &
(> 80) (< 80) Lo
33.1 A
21A,5
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EXposure Assessment

Risk Assessment Conceptual Site Model Example

Chemical Primary Impacted Contaminant Transport Exposure Potentially
Source Release Medium Transport Medium Route Exposed
Mechanism Mechanism Receptor
Resident
—> Dust —> Outdoor Air —> Inhalation Yes
—> Volatilization=—> Outdoor Air —> Inhalation Yes
—>  Indoor Air —> Inhalation Yes
Outdoor
Chemical —> Spills —>  Soil > Ingestion Yes
Storage
Area > Dermal Yes
L—> Leaching/ ™ Groundwater —> Ingestion No
percolation
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EXposure Assessment

All health risk calculations take the
following form:

Cancer Risk = Exposure x Toxicity
(or Non -Cancer Hazard Quotient)
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EXposure Assessment

The Residential Receptor exposure scenario Is
OAT 1 OAOOAOEOASG § EAAI OE DPOI ¢

Resides at site 24rs/day, 7 daysiwk, 350 daysyr, 30yrs

Reasonable Maximum Exposure (RME)

Target cancer risk & hazard index for site cleanup
represent insignificant increases in health risk.

10



/’
Exposure Assessment:——

Carcinogens

Soil Ingestion

Intake = [Chemical concentration]
[Averaging Time] . ncer

X [Soll Ingestion Factor]

Soi adj

Where;

Soll Ingestion Factor _; = age -adjusted soil ingestion factor for
child and adult

Cancer risk is averaged over lifetime
(70 yrs) & includes both child + adult

i
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Exposure x Toxicity

All health risk calculations take the
following form:

Cancer Risk = Exposure x  Toxicity
(or Non -Cancer Hazard Quotient)

132



“Toxicity Assessment

Cancer Toxicity Values:
Oral cancer slope factor

Inhalation unit risk factor

Non - Cancer Toxicity Values:
Oral reference dose

| nhalation reference concentration &
reference exposure levels
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Toxicity Assessment

Toxicity values usually retrieved from:

Eal P ornraons O 1 ce ol En
Hazard Assessment;

USEPAOS | ntegrated Risk |}
System; and

USEPA-Regi on | X0s Regi onal &
Level Tables.
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oxicity Evaluati

Cancer slope factor ( SFo) determined from
slope of cancer incidence (response) versus
dose line

Fizure 1. Benchmark dose calcolation for tamer data in rafs exposed to vinyl bromide
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Non - Cancer oral reference dose (R D)

deri ved from nno (or | owest
adverse effect | evel o (NOAE|I

R:D, corrected for uncertainties using
uncertainty factors
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“Toxicity Assessment

Uncertainty Factors (UFs) conservatively
reduce NOAEL or LOAEL to account for
uncertainties in derivation of the oral
reference dose ( R:D,):

UFs of 10 divided into NOAEL or LOAEL for:
Intraspecies variability
Extrapolation animals to humans
Subchronic  test extrapolated to chronic
Database deficiencies 1 unprotective R:D,?

o

LOAEL to NOAEL extrapolation

1874
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Non - Cancer oral reference dose (R D)

deri ved from nno (or | owest
adverse effect | evel o (NOAE|I

R:D, corrected for uncertainties using
uncertainty factors
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Toxicity Assessment

NThe referenced,)dacmeddsan
estimate (with uncertainty spanning perhaps

an order of magnitude) of a daily intake to

the human population (including sensitive
subgroups) that is likely to be without an
appreciable risk of deleterious effects during

a |1 fetime. OO

(USEPA, RAGS, Vol 1, Part A)
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Exposure x Toxicity

- All health risk calculations take the
following form:

Cancer Risk = Exposure x Toxicity
(or Non-Cancer Hazard Quotient )

20



ISk Characterization

Non -cancer hazard quotient (HQ) calculated
as the ratio of the estimated intake to the

oral reference dose ( R:D,)

If Intake ;, > R:D, (safe dose), then HQ>1

Exposure Pathway Hazard Quotient Calculation

(HQ = Toxicity x Exposure)

Ingestion z soil HQ = 1RD, x Intake;,, = Intake;,,/ RD,

20



N

/ Risk Characterization

Cancer risk calculated by multiplying oral
slope factor (SF ) by chemical intake:

Exposure Pathway Cancer Risk Calculation

(Cancer Risk = Toxicity x Exposure)

Ingestion z soill Cancer Risk =SF,, X Intakeing

22



Risk Characterization

Interpretation of Site Cancer Risk:

Point of Departure cancer risk for residential
& recreator receptors is one in one -million

Receptor Type | Cancer Risk Point Interpretation
of Departure
Resident/ < 1x10 De minimis (insignificant)
Recreator

>1x10 to 1x18 Risk management range (action
needed to mitigate exposure)
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