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Risk Assessment

for air pollutants

A health hazard can be defined as a source of risk to human health or
wellbeing. A health risk assessment is the scientific evaluation of
potential adverse health effects resulting from human exposure to a
particular hazard. In the context of VIAQ activity, the health hazard of

interest is air pollution.

http://www.euro.who.int/__data/assets/pdf_file/0006/298482/Health-risk-assessment-air-pollution-General-principles-en.pdffua=1

The 4 Step Risk Assessment Process

Hazard Dose-Response
Assessment

Identification
What health problems what are the health
are cau by the problems at different

pollutant? exposurass?

Exposure

Assessment
How much of thel:l:!nllutant
to during

are people expose
a specific time pariod? How
many paople are exposed?

https://www.epa.gov/risk/conducting-human-health-risk-assessment#tab-3

Risk
Characterization

What is the extra risk of
health problams in the
exposed population?

Define the policy question with respect to risk to health of exposure to
the health hazard (air pollution)

Plan the health risk assessment
Questions =* subsequent actions
Who is at risk? — Define the population and gecgraphical scope
How can exposure best be described? — Describe the spatial resolution and selection of
air pollutants of concern

What are the health effects? — Identify relevant long- and short-term effects

L

(Select appropriate AP-HRA tool or model for the specific assessment context )

v

Conduct the AP-HRA

Input for the tool

Population data
2222, I popueton it
projections)
Air quality data . Input for the tool
s o

Baseline rates of
Health data Health function health outcomes

(recorded or projections) (concentration-rezponse in the population
relationship for a particular studied
health autcoma)

Output of the tool
Adverse health effects
Quantification of health risk

from exposure to
ambiant air

ESTIMATES AND RESPONSES TO POLICY
QUESTIONS TO ALLOW INFORMED DECISION

AP-HRA - air pollution health risk assessment ﬂ
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Risk Assessment Methodology

Hazard ratio for i-th substance:

AC
HQ = ——2
? RfC

Hazard index:

HI = HQ,

Where:
AC, — average concentration, mg/m?
RfC, - reference (safe) concentration, mg/m3

If hazard index is more than 1, than there is a risk for human health. Than more hazard index than more is risk.

Human Health Risk Assessment from Environmental Chemicals. Guide. P 2.1.10.1920-04. Moscow, 2004 ;ﬁi
Ministry of Public Health of Russian Federation official quide.



Reference concentrations

NO
NO,

HCHO
PMZ.S
PM,

Reference concentration, mg/m?3

0.72
0.47
0.043
0.065
0.15
0.18



Observed concentrations of air pollutants in vehicle saloon

Data sources see VIAQ-08-11

NO
NO,

HCHO
PMZ.S
PM,

Observed concentration, mg/m3

0.008
0.016

0.009
0.0
0.028

0.25
0.092

0.1
0.14
0.06



Hazard ratio of main vehicle interior air pollutants (chronic effect)
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Reference concentrations

m Reference concentration, mg/m? Observed concentration, mg/m?3

Benzene 0.03
Ethylbenzene 1
1,2,4-Trimethylbenzene -
Acetaldehyde 0.009
Phenol 0.006
Toluene 0.4

0.15
1
0.006
0.115
6.0
3.8

0.0027
0.004
0.0085
0.0738
0.0035
0.0054

0.086
0.3
0.0431
0.0868
0.0
0.24



Hazard ratio of hydrocarbons (chronic effect)
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Conclusions

1. The human health risk assessment of main pollutants in vehicle interior air showed that most danger
components are formaldehyde, NO, CO, and particles with diameter less than 2.5 um.

2. The risk assessment showed similar results with relative toxic effect assessment which was carried oud early
(see informal document VIAQ-13-04).

3. The human health risk of other hydrocarbons is smaller than effect of main pollutants.

4. Itisadvisable to include to scope of VIAQ IWG particulate matters and conduct some tests to assess particles
concentration in vehicle interior air.
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