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Introduction 

• In permitting, typically add AERMOD DVs values to 
background DVs 
 

• Adding high ends of two independent distributions is very 
conservative 
 

• More so if emissions from new source(s) and area 
background have different seasonality 



PM2.5, 
µg/m³ 

Monit- 
or 

New 
source 

DVs 25.1 11.9 

Sum 
DVs 

37.0 

DV of 
day by 
day 
sum 

30.7 



Suggested alternative approaches 

• Including nearby emissions in AERMOD 
 

• Pairing AERMOD with a lower percentile of background data 
 

• Pair AERMOD with direction or season- dependent 
background 
 

• Probabilistic methods 



Our suggested approach 

1. Spatially interpolate daily CMAQ and measured data.  
• PM2.5, SO2 and NO2 data from 2009- 2011 interpolated with 12km 

CMAQ archives for Pacific NW 

• Used “idw” function in R package “gstat” 
 

2. Web based daily background concs at user- selected 
locations 
• Can download date stamped CSV file containing interpolated data 

 

3. Monte Carlo method to add AERMOD & background concs 
within same month 
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Interpolated data 



All monitors used 
in this work 
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Downloadable daily concentrations 
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Setting up AERMOD 
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The Monte Carlo method 



Background data 

January days from all 
n years (31n days) 

February days from all 
n years (28n days) 

… 

December: 31n days 

Random sampling 
with replacement 

31 days: AERMOD + 
background 

28 days: AERMOD + 
background 

… 

31 days: AERMOD + 
background 

AERMOD data 

January days from all m 
years (31m days) 

February days from all 
m years (28m days) 

… 

December: 31m days 

xth percentile of 
representative year 

1000 
iterations? 

At each receptor 
1. DV: median of all 1000 xth percentiles 
2. Exceedence probability: fraction of xth 

percentiles over NAAQS 

Yes No 
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Testing it out 



All important SO2 
sources modeled with 
AERMOD v15181. 
 
SO2 2012- 2014 DV 

 SO2 DVs, ppb #1 #2 #3 

AERMOD 

(own SrcGrp) 

10 

(8) 

89 

(88) 

20 

(3) 

Background 

monitor 
19 

AERMOD + 

background 

29 

(27) 

108 

(107) 

39 

(22) 

This Monte 

Carlo method 

22 95 28 

Onsite 

monitor 

16 81 27 

Facility #1 

Facility #3 

Facility #2 



PM2.5, 
µg/m³ 

Monit- 
or 

New 
source 

DVs 25.1 11.9 

Sum 
DVs 

37.0 

DV of 
day by 
day 
sum 

30.7 

This 
work 

29.3 



Conclusions 

• This Monte- Carlo method mimics reality more closely than 
AERMOD DV + background DV 

• Some conservatism for NO2 and SO2- adds daily maxima even if 
hourly plumes don’t overlap 

• Calculates probability of exceedence 

• In PNW, use http://www.lar.wsu.edu/nw-airquest/lookup.html 
for daily background concs 

• Ready for use in WA, OR and ID (every1 on board?), for minor 
source NSR 

• R code available on reque$$$t. 
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