
Allen S. Lefohn, Ph.D. 
A.S.L. & Associates 

Helena, Montana 
 

September 11, 2012 
 



 Diurnal patterns of background levels are too 
low based on the rollback methodology.  

 
 The CMAQ/HDDM model employed in the 

second version of the REA may also 
underestimate the contribution of background 
O3. If the model does not contain modules that 
can adequately address natural processes that 
contribute to background, such as stratospheric-
tropospheric exchange, estimates o f U.S. 
background levels will likely be subject to great 
uncertainties, which in turn, will affect risk 
estimates. 
 



 Using the Heat Map table (Table 7-9), 9 of the 12 cities are 
predicted by EPA to experience approximately 50% or more 
of O3-related all-cause mortality based on epidemiological 
results for daily 8-h maximum O3 levels between 25 and 50 
ppb. Measured background O3 concentrations are in the 
range of 25 to 50 ppb and at times, higher. 

 
 The REA illustrates the probabilistic exposure-response 

relationships for FEV1 decrement ≥ 10%. Although the 
probability of a response below 50 ppb is low, a large 
fraction of the population is estimated to be exposed to 
these low O3 concentrations, which represent background.  
 

 Lowest Measured Level (LML) values appear to be well 
below background levels. 



 If background O3 were in the 25-50 ppb range as indicated from 
empirical data, the absolute risk values in this range of 
concentrations would be lower and as a result, the total risk 
associated with (1) the recent conditions and (2) just meeting the 
current standard would be lower. 

 
 The effect on the deltas if background O3 were in the 25-50 ppb 

range would also more than likely result in considerably lower 
values. 

 
 There is a tendency for the deltas to be higher for those cities that 

are predicted by the EPA to experience higher mortality under 
current conditions (i.e., Atlanta, Boston, Houston, Los Angeles, and 
New York) than the cities predicted to exhibit lower mortality (i.e., 
St. Louis, Baltimore, Cleveland, Denver, Detroit, Philadelphia, and 
Sacramento). 

 
 This implies that estimates of background levels affect both the 

absolute as well as the delta calculations. 



• By removing the focus on the uncertainty associated with 
estimating background, the Agency provides greater 
credence to the predicted clinical and epidemiological risk 
estimates than is deserved. 

 
• Without adequately discussing in the REA the uncertainties 

in estimating hourly average background O3 concentrations, 
readers will focus on the magnitude of the absolute and 
difference values of the risk estimates.  

 
• It is extremely important that the magnitude of the risk 

estimates be evaluated simultaneously with the large 
uncertainties associated with estimating U.S. background 
concentrations.  

 
 

 





Nine of the 12 cities were predicted to experience 
approximately 50% or more of O3-related all-cause mortality for 
daily 8-h maximum O3 levels between 25 and 50 ppb.  



Nine of the 12 cities were predicted to experience approximately 
50% or more of O3-related all-cause mortality for daily 8-h 
maximum O3 levels between 25 and 50 ppb.  



Although the probability of a response below 50 ppb is low, a large 
fraction of the population is estimated to be exposed to these low O3 
concentrations (US EPA, 2012a).Should the range of O3 concentrations 
associated with U.S. background actually be much greater than 
predicted by the CMAQ model, then the risk predicted using clinical 
study results for the large fraction of the population may not be able to 
be reduced if reductions in emissions were to occur. 



Extra Slides 



• The estimation of background O3 concentrations is 
important in order to adequately fulfill the Agency's 
goal of assessing the risk associated with O3 
exposures.  

 
• Too low an estimate can result in 
 
(1) Unreliable statistical significance outcomes 

associated with controlled laboratory exposure 
studies,  

(2) Overestimated human health risk predictions, and 
(3) Optimistic policy expectations of the levels to 

which hourly average O3 concentrations can be 
lowered as a result of emission reduction 
requirements. 



 
 

Source: Lefohn et al. (2012) 



 Background O3 plays a much more important 
part in assessing risk than the US EPA believes. 

 
 Future modeling efforts to be applied in the 

second REA may be inadequate if STE is 
underestimated. 

 
 The implementation of a methodology  that 

includes  the quantitative uncertainty in 
background hourly average O3 concentrations 
provides a much more realistic bound of risk that 
then can be related to optional O3 standard-
setting scenarios. 
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