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RISK ASSESSMENT PROVIDES A STANDARDIZED WAY
TO ASSIGN RECOGNIZED NUMBERS TO THE HEALTH
DANGERS PEOPLE FACE BY THEIR POTENTIAL
EXPOSURE TO CONTAMINANTS.

GIVES US A WAY TO MAKE DECISIONS.

“ACCEPTABLE” RISK
Science + Policy — dates back to the late 1980s



Conceptual Model
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Conceptual Site Model Flow Chart Example

HOH-FOINT SOURCE |

FRIWAST SLCORDART SECDHDAAT
RELEASE EORCE FELLASE
WECHRHE W VECHAMSN
| S RE

RUMNCFF

HISTORICAL RELEASES
T S0

HETORICAL PILLASS
TO SECMENT

(B I_IH!.IF:H_.I' B
™| FERCOLATIN ':'“':E"‘;':‘“-" :

h,
k]

\_‘ .

PATHWAT
AHD

= SURFACE WAIER

@ ngeskon

& sl cosloc]

<. gl yplgke

A Deeaia ifaotion

# soemumplon of oquaelie anganims

e S RFRCE 500

| o ngigeninl ingeation

h. daimel canfact

o nhabriion of dest

d. whallien of wbilies
ik £ | b

B heoncenitolen

e

“hom T |

-

RAER__ |

FIW TO
N
| senmaiits

{FEOLNDWTER
0. imgeslicn
b. dermol comoo
¢ inhaldlien of wkilies [showering)
d, ishslalion al ==hlles
[ awe ool e
-

SUSFEIE WATER

. irgestion {srier]

b. dirsa conlocl

e, gl ualoka

4. Becoacssirction

&, consumplion gl pqucic orgosizma

e SECRENTS

a. ingesion |medimentsg

B, Sl coslocl

&, bazcofoennolisn

A cosmpmpiion o oqueclie aigamsid

%
|

2 5 g
e g0 E
11 1R
Hi_AH LA
L —i t
—* T 1 1e
—_— - .‘_
et
ababen 4
i - *
- -‘.. ..‘._ |
= .‘. —
P D P -
- -
I —— +.§
.
IR e -
pEmmt
— |




TWO TYPES OF RISK ARE ASSESSED IN REGARD TO
HUMAN HEALTH:

Cancer risk

Single carcinogen (for example, benzene) = 1 x 10-6.
Multiple carcinogens = 1 x 10-5.

Non-cancer risk
Single non-carcinogen: Hazard Quotient (HQ) of 1.0.
(Toluene)
Multiple non-carcinogens with same health endpoint:
Hazard Index (HI) of 1.0.
(Toluene and ethylbenzene both have
harmful effects on the liver.)



WHAT DOES A 1 X 10° CANCER RISK MEAN?

The 1-in-a-million (1E-06) carcinogenic risk limits refers to the fact
that an individual chemical is not allowed to cause one or more
additional occurrences of cancer in a population of 1,000,000
people. ("Additional" refers to the fact that there is a background
iIncidence of cancer in the general population due to everyday
exposure to common materials).

So, if even 1 additional incidence of cancer occurs in a
population of 1 million people that is due to exposure to a

particular chemical, then some type of action is needed to protect
human receptors.



SO, HOW ARE CANCER AND NON-CANCER RISKS
CALCULATED?

Typically, through use of:

e Standard exposure (daily intake) formulas for specific kinds of
human receptors.

e Standard (aka DEFAULT) exposure parameters in the exposure
formulas.

e Peer-reviewed toxicity factors for carcinogenic and non-
carcinogenic health effects.



CALCULATION OF AWQC PROTECTIVE LEVEL FOR HUMAN
RECEPTORS BASED ON EXCESS NON-CANCER RISK
THROUGH “FISH INGESTION ONLY™

AWQC (ug/L) = RfD * RSC * (THQ *BW / [FI * BCF]) * CF
EXPOSURE PARAMETERS

AWQC (ug/L) = ambient water quality criteria in units of micrograms per liter.
RfD = reference dose (milligrams chemical per kilogram body weight per
day [mg/kg/day]).
RSC = Relative Source Contribution.
THQ = Target Hazard Quotient of 1.0.
BW = adult body weight (70 kg).
FI = fish ingestion rate (kg/day).
BCF = bioconcentration factor in units of L/kg
(from surface water to fish tissue).
CF = conversion factor (1,000 ug/kg)
--- a microgram is 1,000 times smaller than a kilogram.
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TOXICITY FACTORS: WHERE DO WE FIND THEM?

USEPA Integrated Risk Information System (IRIS) database
Website:


http://www.epa.gov/iris/
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RESULTS OF A HUMAN HEALTH RISK

ASSESSMENT:

CANCER RISK FOR SINGLE CARCINOGEN

(1 X 10°6).
CUMULTATIVE CANCER RISK FOR MULTIPLE
CARCINOGENS (1 X 10°5).

HQ VALUE FOR SINGLE NON-CARCINOGEN (1.0).

HI (CUMULATIVE) VALUE FOR MULTIPLE NON-
CARCINOGENS WITH SIMILAR ENDPOINTS (1.0).




Average and reasonable worst-case human
health exposure scenarios.

In risk assessment, these scenarios are referred to as the
central tendency exposure (CTE) and the reasonable maximum
exposure (RME) scenario, respectively.

Must protect not only the typical case of exposure, but
also exposure of more sensitive populations.



RISK ASSESSMENT VERSUS RISK MANAGEMENT

e Risk assessment: assign a number to exposure risk.

e Risk management: decide what to do based on risk assessment
results.

Most risk management decisions are driven by RME risk estimates.



GENERAL ASSUMPTIONS USED IN RISK
ASSESSMENT:

Collected environmental data used in a risk assessment are
representative of what human receptors are actually exposed to.

Acceptable risk levels (as defined above) are protective of the
majority of human receptors.

Default exposure parameters accurately represent actual
exposure parameters, or are more protective.



GENERAL ASSUMPTIONS USED IN RISK
ASSESSMENT:

e Chemicals with available assigned toxicity factors (or other
usable toxicity information) can be quantified; chemicals that do
not have this information cannot be quantified, and so are not
taken into account in the final risk numbers.

e In the calculation of AWQC, adults are assumed to be the
primary receptor.

e In the calculation of AWQC, only individual chemicals are
considered. Potential risk from multiple chemicals is not
considered.



SO WHAT?

e AWQC are calculated to be protective of people
eating fish.

e \When Fish Ingestion (FI) Rate (i.e., Fish
Consumption Rate) increases, the resulting AWQC
decreases — it becomes more stringent.
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