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What I1s Risk?

o Our personal view of risk Is shaped
by perceptions

—risk = f(perception)
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WNYV vs. Pesticides

e 29% (257/880) more worried about
getting sick from WNYV than pesticides

e 23% (198/880) more worried about
getting sick from pesticides than WNV

 31% (276/880) equally afraid of WNV
and pesticides

Hinten S. et al., CDC, 2000 Staten Island Serosurvey



Perceptions of Risk

e Poisoning the Big Apple
— by Mitchel Cohen, Green Party of New York

e ...thevast maority of dead birds ... had been killed
not by the West Nile Virus ... but by pesticide
poisoning and air pollution.

Source: http://www.greens.org/s-r/31/31-12.html



What I1s Risk?

 The science based understanding
of risk

—risk = f(hazard, exposure)
—therefore risk = how bad * how often



Risk Assessment

 Risk assessmentis a formalized basis
for the objective evaluation of risk In a
manner where assumptions and
uncertainties are clearly evident.



Risk Assessment Paradigm

Problem Formulation

Analysis Phase
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Risk Assessment Paradigm

 Problem Formulation Problem Formulation

— Establishes the goals,
breadth, and focus of
the assessment

e conceptual model

Analysis Phase
(Effects, Exposure)

Risk Characterization




Risk Assessment Paradigm

* Analysis Phase Problem Formulation

— Effects

o ability of the stressor to
Impact ecological
receptors

— EXposure

* the Interaction of stressors
with ecological receptors

Analysis Phase
(Effects, Exposure)

Risk Characterization




Risk Assessment Paradigm

e Risk Characterization Problem Formulation

— Effect is considered in
juxtaposition with
exposure to determine

risk or to determine what N
additional data are y

(Effects, Exposure)
needed to calculate or
refine risk estimates.

Risk Characterization
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Risk Analysis
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Once a Pesticide Is
Registered in the U.S.

* It must be used according to the
label

—The risks from its labeled use are
acceptable (according to EPA)

e The risks are calculated using the risk
assessment paradigm

— Risks assessed based on 142 effects and
exposure studies



Risk Assessment

Tier IV

_ Most refined assessment
Tier 11l stochastic (probabilistic)
multiple scenario (regional)
data rich
uncertainty and variability defined
highly refined exposure
Tier | assumptions verified by monitoring

=gl

Extremely conservative assumptions
to screen out neqligible risks
deterministic
single scenario (generalized)
data poor
high uncertainty




Risk Characterization

e Risk Quotients

— Estimated Environmental
Concentration + Effect
—[EEC] + [Effect] = RQ
* Exposure + Toxic Endpoint = RQ
—RQ that exceed a Level of Concern
show risk



Tier 1 Risk Assessment
for Mosquito Adulticides
e Adult Humans - Malathion

EPA Exposure |Subchronic Risk
Exposure Threshold QUOtient (RQ)

0.00034 0.024 0.014

Assumptions:

Reasonable Worst Case Exposures — Season long spraying
(treatment area within 300 ft. of the spray source, sprayed on day 1,
4,14, 17, 27, 30, 40, 53, and 56)

Effects = No Observed Effect Level (NOEL) of 2.4 mg/kg body
weight w/ 100 fold safety factor

Based on data from NYC EIS



Tier 1 Risk Assessment

for Mosquito Adulticides
e Adult Humans

Subchronic EPA Level of
Pesticide | Risk Quotient Concern
(RQ)
Resmethrin 0.0044 1
Malathion 0.014 1

Assumptions:

Reasonable Worst Case Exposures — Season long spraying (treatment area within 300 ft.
of the spray source, sprayed on day 1, 4, 14, 17, 27, 30, 40, 53, and 56)
Effects = NOEL w/ 100 fold safety factor



Risk Comparisons

« Humans (once exposed)

Risk Factor Risk (%)
WNV lliness 20
WNV Encephalitis 0.7
WNV Death 0.1-7*
Resmethrin (NOEL) 0.004

*2002 case data from CDC. Mortality rate from confirmed cases.




Tier 1 Risk Assessment
for Mosquito Adulticides
e Birds

Acute Risk EPA Levels of
Pesticide Quotient Concern for
(RQ) Birds
Resmethrin 0.0000009 0.1-0.5
Malathion 0.0003504 0.1-0.5




Tier 1 Risk Assessment
for Mosquito Adulticides
e Birds
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Perceptions of Risk

e Poisoning the Big Apple
— by Mitchel Cohen, Green Party of New York

e ...thevast maority of dead birds ... had been killed
not by the West Nile Virus ... but by pesticide
poisoning and air pollution.

Source: http://www.greens.org/s-r/31/31-12.html



Tier 1 Risk Assessment
for Mosquito Adulticides
e Fish (ponds)

Acute Risk
Pesticide Quotient
(X))
Resmethrin 140
Malathion 320

Assumptions:
Rate of exposure at pond surface = application rate
No atmospheric dilution, no photolysis




Risk Assessment
for Mosquito Adulticides
e Fish (ponds) — Tier 2

Acute Risk EPA Levels of
Pesticide Quotient Concern for Fish
(RQ)
Resmethrin 0.09 0.05-0.5

Assumptions:
1% of applied material drifts onto pond
5% runoff from large rainfall event within 24 hours of application




Risk Comparisons

 Horses (once exposed)

Risk Factor NELECH))
WNYV llIness 10
WNYV Death* 3-4
WNYV Vaccine Failure Rate** 6
WNYV Vaccine Risk ~0
Resmethrin Acute Inhalation 0.007

(% of LOEL)

*Probability of death if infected (Herbert & Church 2002).
**T. Creekmore, WY Dept. of Public Health, 2003.




Comparative Risks from WNV & Mosquito Control




Comparative Risks from WNV & Mosquito Control




What We Need

e The public needs transparent, objective, and
Independent information about the human-
health and environmental risks from
Insecticides used in mosquito control.

At MSU, we can conduct and communicate
risk assessments for the pesticides most
commonly used in mosquito control.

e Funding????



