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Introduction to the Toxics Unit

Air Quality Division (AQD):
• Ensures Michigan's air remains clean by 

regulating sources of air pollutants to 
minimize adverse impacts on human 
health and the environment.

Toxics Unit:
• Develop health-based screening levels for 

toxic air contaminants (TACs)
• Health based screening levels are used in 

air permitting 
• TAC emissions cannot be more than the 

screening levels
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Toxic Air Contaminants
• A toxic air contaminant (TAC) 

is any air contaminant with 
no National Ambient Air 
Quality Standard and may 
become harmful to public 
health or the environment 
when present in the outdoor 
air in sufficient quantities 
and duration. 

• There are 39 exceptions in 
Part I of the Air Pollution 
Control Rules. 
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What are Screening Levels?

• Health-based Screening 
Levels (SLs) provide a 
level of protection to 
the public from 
inhalation (only) 
exposure in µg/m3.

• Two types:
– Initial Threshold Screening 

Levels (ITSLs)

– Initial Risk Screening Levels 
(IRSLs)
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Initial Threshold Screening Level (ITSL)

• Threshold Response
– Injury must exceed the body’s 

capacity to repair itself. 

• Threshold level 
– a limit or boundary that must 

be reached for a particular 
event, reaction, or response 
to take place.

NOAEL = No Observable Adverse 
Effect Level 

LOAEL = Lowest Observable  
Adverse Effect Level

0                                         µg/m3
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Initial Risk Screening Level

• An Initial Risk Screening Level (IRSL) is developed for 
carcinogens.  

– No threshold is thought to exist. 

– Genotoxic insult (DNA) to a single cell is theoretically 
sufficient to allow cell growth into a malignant tumor.  



7

How do we derive these Screening 
Levels?

• AQD’s Rules (R336.1231 and R336.1232) of values determined 
by other federal and state agencies. 
– Inhalation values can be adopted based on risk assessments from 

other credible agencies (e.g. IRIS, ATSDR, TCEQ, etc.) 

or 
– Can be calculated from an Occupational Exposure Levels. For example, 

from ACGIH or MAK with exposure adjustments that reflect the 
general population. 

EPA IRIS:   Environmental Protection Agency’s Integrated Risk Information System

ATSDR:       Agency for Toxic Substances and Disease Registry

TCEQ:        Texas Commission on Environmental Quality

ACGIH:      American Conference of Governmental and Industrial Hygenists
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Criteria Based on Standard Risk 
Assessment Practices

• Steps in Risk Assessment

– Hazard Identification

– Dose-Response Assessment

– Exposure Assessment

– Risk Characterization
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Hazard Identification

• Evaluate weight of the evidence for 
adverse effects in humans based 
on all available data on toxicity and 
mode of action.

• Determine if an agent may pose a 
health risk to humans and under 
what circumstances
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Hazard Identification

• Literature search 
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Hazard Identification: What Are We Looking For?

1. Human Studies 
– Epidemiological Studies

– Case Histories 

– Accidental Exposures

4.  Mode of Action Studies 

2.  Animal Studies 
Guidelines

• right species, 

• number of animals, 

• good dose-response, 

• nature and extent of the 
endpoints considered, 

• well-documented

3. In Vitro Studies
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Hazard Identification/Dose Response

• Identify a Key Study:
– Provides the most relevant, reliable, and complete data

• Identify a Critical Effect:
–  First adverse effect as dose increases. 

• Identify a Point of Departure
– No observable adverse effect level (NOAEL)

– Lowest observable adverse effect level (LOAEL) 

– Benchmark Dose: 
• An alternative method of defining the lower end of the dose response curve. 
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Dose/Response Curve

RfD/RfC:  Reference Dose/Concentration
BMD/BMDL:  Benchmark Dose/Benchmark Dose 

Lower Confidence Limit
UF: Uncertainty factors.



14

Adjusting the Point of Departure (POD)

Example: For a 90-day inhalation study in animals, the exposure 
may be 5 exposures per week and 6 hours per day. 

– 𝑃𝑂𝐷𝑎𝑑𝑗= Adjusted to continuous exposure.

– If exposure = 5d/wk and 6 hrs/day then (POD x 5/7 x 6/24)

– Therefore, if the NOAEL is 1000 ug/m3 then:
• 1000 ug/m3 x 5/7 x 6/24 

or

• 178 ug/m3 
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Uncertainty Factors 

ITSL (
µ𝑔

𝑚3) =
𝑃𝑂𝐷 𝑎𝑑𝑗

𝑈𝑛𝑐𝑒𝑟𝑡𝑎𝑖𝑛𝑡𝑦 𝐹𝑎𝑐𝑡𝑜𝑟𝑠 (𝑈𝐹𝐴 𝑥 𝑈𝐹𝐻….)
 

• UFA =  Interspecies variability, accounts for 
extrapolating from animal to human (1 to 10). 

• UFH = Intraspecies variability, accounts for range 
of sensitivity in human populations (1 to 10). 
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Other Uncertainty Factors 

ITSL (
µ𝑔

𝑚3) =
𝑃𝑂𝐷 𝑎𝑑𝑗

𝑈𝑛𝑐𝑒𝑟𝑡𝑎𝑖𝑛𝑡𝑦 𝐹𝑎𝑐𝑡𝑜𝑟𝑠 (𝑈𝐹𝐴 𝑥 𝑈𝐹𝐻
 
𝑥 𝑈𝐹𝐿 𝑥 𝑈𝐹𝑆)

𝑈𝐹L = LOAEL to NOAEL (1 to 10)

UFS = Adjust a subchronic to chronic exposure (1-10)*

𝑈𝐹D = Database (1)

* Additional Subacute to Subchronic UF of 3.5 is used, if appropriate.
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Margin of Safety (MOS)

• Total amount of 
uncertainty accounted for 
to establish a reference 
dose (screening level)

• In this case, we can say 
we reduced the POD by 
100x or more to come to 
an acceptable level. MOS 
= 100

MOS
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Example of ITSL Determination

• ITSL =  POD/UFA X UFH X UFS 

• ITSL = (178 ug/m3)/10 x 10 x 10 = 
0.178 ug/m3 

• ITSL = 0.2 ug/m3 (round to 1 
significant figure) 

• UFA = 10x for animal to human
• UFH = 10x for human variation
• UFS = 10x for subchronic to 

chronic
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Default Values

• Default values are a special case 
when no toxicity information is 
found on a chemical.  In this case, 
a value of 0.1 µg/m3 is adopted. 

?
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Carcinogens

• Basic assumptions of 
the slope factor 
assessment

• A small number of 
molecular events can 
evoke changes in a 
single cell that can lead 
to uncontrolled cellular 
proliferation and to a 
clinical state of disease
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Derivation of Slope Factor
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Carcinogens

• Estimating cancer risk using the slope factor
– Extra lifetime cancer risk (i.e., probability that an individual will 

contract cancer over a lifetime) is estimated using estimated 
exposure and the slope factor:

• IRSL = 1 X 10-6 /Slope Factor

• Cancer Risk = Estimated Exposure x Slope Factor
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Carcinogens

• Acceptable cancer risk

–Generally considered 
to be 1/1,000,000 
lifetime risk above the 
background (40%)

– 1/10,000 to 1/100,000 
may be acceptable, 
depending on the 
exposure scenario
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Screening Levels

There are over 1200 
chemicals for which we 

have screening levels which 
are publicly available. This 
is not a defined list (open-

ended).

Developed by AQD toxicologists 
based on the methodologies in rules 

(Rules 231 through 233, and 229).

Associated with 
footnotes when 
nuances make a 

difference 
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Example

Footnote 13: “This chemical has two ITSLs with different averaging 
times. Ambient air impacts cannot exceed either ITSL. Both ITSLs 
also apply for determinations of PTI exemptions under R336.1290 
(Rule 290).



27

Screening Levels

Screening levels must 
undergo Public comment 

Rule 230.  

Candidate chemicals for future 
review are put on a Chemicals 

Under Review list.  
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Questions? 

Brian J. Hughes
Air Quality Division
Toxicology Manager

Hughesb8@michigan.gov 

mailto:Hughesb8@michigan.gov
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