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Exposure Assessment 

• How do we relate the amount of time 
people are exposed to specific 
concentrations of woodsmoke or other 
biomass burning particles when we 
measure PM and its chemical 
constituents?  

 
•MODELS 



Models 

• Two Broad Classes of Models 
–Dispersion:  Source to Receptor 
–Receptor:  Receptor to Source 

 



Dispersion Models 

• Current EPA local scale model is 
AERMOD 
–Problems of modeling short stacks 

with low mechanical energy and 
thermal buoyancy 

 
 

 

•Downwash may not be 
adequately modeled. 



AERMOD 
• Prior version of AERMOD turns off building 

downwash effects if stack height is greater 
than or equal to EPA formula for GEP stack 
height, Hgep: 

• Hgep = Hb + 1.5L, where 
– Hb = building height above stack base 
– L = lesser of building height and projected width 
 

 •Need to use version released 
on April 13, 2011 



Receptor Models 

• Receptor models use the different 
patterns of composition that 
different sources emit to separate 
the measured particle 
compositions into how much of 
the material comes from each 
source. 
 



Measurements in Rochester 

• Fixed site measurements at NYS 
DEC site 
–Particle compositions every third 

day  
–Light absorption at 2 wavelengths 

(370 and 880 nm) 
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Rochester, New York 
 

•  Located on the southern shore of Lake Ontario 
•  The 3rd largest city of New York (2009 population of 207,294) 
•  Annual average snowfall of 241 cm 
•  Mean July temp of 21.8 oC, and Feb of -4.7 oC 
•  Prevailing wind direction southwesterly 

Buses: 17% 
HDDV: 8% 



Black Carbon and Delta-C 

The two-wavelength aethalometer 
measures the optical absorption of PM 
at 880 nm (BC) and 370 nm (UVBC). 
Organic aerosol components of wood 
combustion PM enhance optical 
absorption at 370 nm relative to 880 
nm. 
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Results 

Figure 1. Time series plot of the monthly average Delta-C values (gray bars) and 
ambient temperature (solid circles). The correlation coefficient 

between the two variables is shown in the top-right corner. 
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 Results (cont.) 

Linear regression analysis results between Delta-C and 
levoglucosan during spring, summer, fall, and winter.  
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 Results (cont.) 

Figure 5. The scatter plot of hourly Delta-C versus PM2.5 concentrations 
during winter. The edge is shown by the black solid line.  



Source Apportionment in Rochester 

• An edge with PM2.5 to Delta-C 
ratio of 7.5 was observed. The 
Rochester RWC contribution to 
winter PM2.5 can, therefore, be 
estimated to be 17%. 

• Similar results were obtained 
from the composition data. 



Source Apportionment in Rochester 

• The annual average contribution 
of woodsmoke to PM2.5 
concentrations was ~7%. 



Measurements in Rochester 

• Mobile measurements around the 
east side of Rochester 
–Particle size distributions 
–Light absorption at 2 wavelengths 
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LOCAL SCALE EXPOSURES 

•  Peak PM concentrations of 
biomass smoke could reach an 
increment of ~6 μg/m3 in the 
vicinity of the source. 

• There is also an increase in 
particles in size ranges that are 
effectively deposited in the 
conducting airways. 
 



LOCAL SCALE EXPOSURES 

•  Thus, local exposure to biomass 
smoke such as would occur in the 
vicinity of the school could be 
higher than that experienced by 
the general population.  
 
 

 



CONCLUSIONS 

•  Woodsmoke in winter represent a 
significant source of PM2.5 and 
ultrafine particles 

• Exposures in the vicinity of larger 
boilers can be significantly higher 
than those across the community. 
 
 



Thanks for your attention! 

 
 

QUESTIONS? 
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