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Presentation Overview 
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Elements of an Analysis in Progress 
 
Process Streamlining Recommendations 

• Defining Links 
• Air Dispersion Model Input Templates (Merging Link Data) 

– Traffic 
– Emission factors 
– Endpoint coordinates 

• Technical Tools (Utility Programs) 
– Receptor spacing 
– Volume source spacing 
– Meteorology data processing – AERMET to MPRM 

 
 
 

 
 



Elements of an Analysis in Progress 

3 

Add to the research conducted by Lin and Vallamsundar 
investigating the application of PM hot-spot modeling for 
highway and arterial cases in Illinois 

• Recommendation for additional representative case studies 
to examine the effects of various project configurations and 
settings from the ADC20 specialty conference on Particulate 
Matter Hot-spot Analyses – Research and Applications at 
TRB 

 
Predicting Roadway Concentration Contributions 
 
Pollutants 

• PM2.5 and PM10 



Elements of an Analysis in Progress 
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Highway Configurations 
• Arterial intersection 
• Arterial midblock 
• Freeway interchange 
• Freeway mainline 

 
Emissions Models 

• MOVES2010b 
• EMFAC2011 

 
Analysis Years 

• 2015 and 2030 



Elements of an Analysis in Progress 
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Emission Components 
• Vehicle exhaust 

– Vehicle type (non-trucks and trucks) 
• Brake wear 
• Tire wear 
• Re-entrained road dust 
• Combined total 

 
Air Dispersion Models 

• AERMOD volume sources 
• AERMOD area sources 
• CAL3QHCR line sources 

 
 



Process Streamlining Recommendations 
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Conduct processing steps in parallel rather than in series 
• Traffic analysis 
• Emission analysis 
• Dispersion analysis (link and receptor locations) 

 
Segregate Links – define highway segments with shared 
characteristics 
 
Adopt Link IDs common to each process 
 
Link IDs used to merge data from each process to supply air 
dispersion model input templates 
 
 



Defining Links 
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Traffic Analysis 
• Volume 
• Vehicle speed 
• Truck percentage 

 
Issues (especially for congestion mitigation projects) 

• It may be important to segregate vehicle activity during peak 
traffic periods instead of averaging over a 3-hour period 

• In general, do not rely on regional travel demand models for 
project-level vehicle speeds, especially near signalized 
intersections and other traffic controls 



Defining Links 
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Emissions Analysis 
• Prepare speed look-up tables (MOVES or EMFAC) segregated by 

– Light-duty and heavy-duty vehicles (non-trucks & trucks) 
• Additional segregation required with MOVES 

– Road type 
– Appropriate time periods (months and hours) 
– Roadway grade 

• Project-scale inputs that typically do not vary by link 
– Vehicle age distribution 
– Alternative vehicle fuels & technology 
– Fuel supply & formulation 
– Meteorology 

 
 



Defining Links 
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Dispersion Analysis 
• Highway width 
• Orientation or bearing 
• Traffic activity affecting emissions 

– Volume 
– Speed 
– Truck percentage 

 
 



Air Dispersion Model Input Templates – 
Merging Link Data 
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Air Dispersion Model Input Templates – 
Merging Link Data 
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Air Dispersion Model Input Templates – 
Merging Link Data into AERMOD 
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Air Dispersion Model Input Templates – 
Merging Link Data into AERMOD 
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Air Dispersion Model Input Templates – 
Merging Link Data into CAL3QHCR  
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Air Dispersion Model Input Templates – 
Merging Link Data into CAL3QHCR 
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Constructing a Receptor Network 
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Procedure based on highway right-of-way configuration 
 
Receptor spacing utility program application 
 
A similar utility program has been developed to establish 
volume source spacing based on highway centerline 
coordinates 



Freeway Links and Right-of Way 

17 



Freeway Links and Right-of Way Receptors 
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Freeway Links and Receptor Lines 
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Freeway Links and Receptor Network 
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Arterial Links 
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Arterial Links and Receptor Network 
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Processing CAL3QHCR Met Data – CAL3Rmet 

23 



MPRM Met Data – CAL3QHCR Input Requirements 
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Year Month Day Hour Bearing U Temp Class Zrur Zurb 
12 1 1 1 0 0 278.1 7 15 400 
12 1 1 2 305 2.03 278.8 6 48 400 
12 1 1 3 304 1.18 277 7 21 400 
12 1 1 4 297 1.13 275.9 7 17 400 
12 1 1 5 263 1.21 275.4 7 19 400 
12 1 1 6 0 0 275.4 7 5 400 
12 1 1 7 0 0 273.8 7 9 400 
12 1 1 8 309 1.04 275.9 6 18 400 
12 1 1 9 312 1.25 279.9 5 92 400 
12 1 1 10 0 0 282.5 4 119 400 



AERMET Surface Data 
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Year Month Day Jday Hour H u* w* VPTG Zic Zim L z0 

12 1 1 1 1 -1.2 0.034 -9 -9 -999 15 3 0.048 

12 1 1 1 2 -6 0.076 -9 -9 -999 48 6.5 0.048 

12 1 1 1 3 -2 0.044 -9 -9 -999 21 3.8 0.048 

12 1 1 1 4 -1.6 0.039 -9 -9 -999 17 3.2 0.029 

12 1 1 1 5 -1.8 0.041 -9 -9 -999 19 3.3 0.027 

12 1 1 1 6 -0.3 0.017 -9 -9 -999 5 1.4 0.021 

12 1 1 1 7 -0.7 0.025 -9 -9 -999 9 2 0.027 

12 1 1 1 8 -1.5 0.039 -9 -9 -999 18 3.5 0.048 

12 1 1 1 9 13.7 0.117 0.229 0.013 31 92 -10.4 0.048 

12 1 1 1 10 61.4 0.111 0.588 0.012 119 85 -2 0.038 

B0 r Ws Wd Zref Temp Ztemp IPcode Pamt RH Pres CCVR WSadj 

0.99 1 0.92 127 10 278.1 2 0 0 75 1005 0 ADJ-A1 

0.99 1 2.03 125 10 278.8 2 0 0 75 1005 0 ADJ-A1 

0.99 1 1.18 124 10 277 2 0 0 78 1004 0 ADJ-A1 

0.99 1 1.13 117 10 275.9 2 0 0 85 1004 0 ADJ-A1 

0.99 1 1.21 83 10 275.4 2 0 0 85 1004 0 ADJ-A1 

0.99 1 0.53 50 10 275.4 2 0 0 81 1005 0 ADJ-A1 

0.99 1 0.75 86 10 273.8 2 0 0 84 1006 0 ADJ-A1 

0.99 0.61 1.04 129 10 275.9 2 0 0 81 1007 0 ADJ-A1 

0.99 0.35 1.25 132 10 279.9 2 0 0 76 1007 0 ADJ-A1 

0.99 0.26 0.99 176 10 282.5 2 0 0 68 1007 0 ADJ-A1 
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Processing CAL3QHCR Met Data – CAL3Rmet 

26 



Processing CAL3QHCR Met Data – CAL3Rmet 
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Processing CAL3QHCR Met Data – CAL3Rmet 
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Preliminary Results for Generalized Cases – CAL3QHCR 
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Note:  These results are subject to change 

Analysis Year Generalized Case Annual PM2.5 24-hr PM2.5 

2015 MOVES Arterial 2.5 µg/m3 6 µg/m3 

  MOVES Freeway 1.7 µg/m3 3 µg/m3 

  EMFAC Arterial 0.8 µg/m3 2 µg/m3 

  EMFAC Freeway 1.1 µg/m3 2 µg/m3 

2035 EMFAC Arterial 0.7 µg/m3 2 µg/m3 

  EMFAC Freeway 1.0 µg/m3 2 µg/m3 
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