Appendix A
Supplementary material: results of the sensitivity tests to compare C-PORT and AERMOD
Table S1. Meteorological parameters1 used in the sensitivity tests. Note: N/A indicates the parameter is not available for selected conditions.
	
Season
	Winter 
	Winter 
	Winter 
	Summer
	Summer
	Summer

	Atmospheric stability
	Slightly Stable
	Neutral
	Slightly Convective
	Slightly Stable
	Neutral
	Slightly Convective

	Wind speed (m/s)
	4.2
	5.6
	4.5
	3.2
	9.9
	4.3

	Horizontal friction velocity ustar (m/s)
	0.28
	0.37
	0.52
	0.22
	0.84
	0.43

	Vertical friction velocity wstar (m/s)
	N/A
	N/A
	1.73
	N/A
	N/A
	1.76

	Convective mixing height zi (m)
	N/A
	N/A
	1249
	N/A
	N/A
	1020

	Mechanical mixing height zi (m)
	322
	522
	867
	235
	1778
	645

	Monin-Obukhov Length Lmon (m)
	60.1
	1829
	-85
	45.5
	1204
	-36.7

	Roughness Length zo (m)
	0.03
	0.03
	0.24
	0.04
	0.09
	0.11

	Temperature (deg. C)
	13
	13
	13
	26
	26
	26


[bookmark: _GoBack]1Computed from National Weather Service meteorology station (code CHS) located in Charleston, SC.


1. Point source test
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Figure S2. Point source test: normalized modeled concentrations from C-PORT and AERMOD as a function of downwind distance and various meteorological conditions and stack parameters: h=10-30m, T=100C, v=5m/s, d=0.5m
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Figure S3. Point source test: normalized modeled concentrations from C-PORT and AERMOD as a function of downwind distance and various meteorological conditions and stack parameters: h=10-30m, T=200C, v=5m/s, d=0.5m
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Figure S4. Point source test: normalized modeled concentrations from C-PORT and AERMOD as a function of downwind distance and various meteorological conditions and stack parameters: h=10-30m, T=100C, v=10m/s, d=0.5m
[image: ]
Figure S5. Point source test: normalized modeled concentrations from C-PORT and AERMOD as a function of downwind distance and various meteorological conditions and stack parameters: h=10-30m, T=200C, v=10m/s, d=0.5m


Table S6. Normalized bias  for the point source test, using various meteorological conditions and wind directions. Note: C1 refers to C-PORT, C2 – AERMOD; the values are averaged over 5000m distance excluding zeroes.
	Atmospheric stability
	Stack parameters
	Stack height (m)

	
	
	10
	20
	30

	Slightly Stable, Winter 
	T=100C, v=5m/s, d=0.5m
	0.69
	0.80
	0.85

	Neutral, Winter 
	T=100C, v=5m/s, d=0.5m
	0.52
	0.73
	0.85

	Slightly Convective, Winter 
	T=100C, v=5m/s, d=0.5m
	0.65
	0.78
	0.71

	Slightly Stable, Summer
	T=100C, v=5m/s, d=0.5m
	0.63
	0.68
	0.70

	Neutral, Summer
	T=100C, v=5m/s, d=0.5m
	0.25
	0.28
	0.39

	Slightly Convective, Summer
	T=100C, v=5m/s, d=0.5m
	0.48
	0.49
	0.43

	Slightly Stable, Winter 
	T=200C, v=5m/s, d=0.5m
	0.58
	0.67
	0.72

	Neutral, Winter 
	T=200C, v=5m/s, d=0.5m
	0.53
	0.73
	0.85

	Slightly Convective, Winter 
	T=200C, v=5m/s, d=0.5m
	0.70
	0.84
	0.77

	Slightly Stable, Summer
	T=200C, v=5m/s, d=0.5m
	0.33
	0.38
	0.41

	Neutral, Summer
	T=200C, v=5m/s, d=0.5m
	0.25
	0.29
	0.40

	Slightly Convective, Summer
	T=200C, v=5m/s, d=0.5m
	0.53
	0.55
	0.50

	Slightly Stable, Winter 
	T=100C, v=10m/s, d=0.5m
	0.82
	0.89
	0.94

	Neutral, Winter 
	T=100C, v=10m/s, d=0.5m
	0.61
	0.89
	0.98

	Slightly Convective, Winter 
	T=100C, v=10m/s, d=0.5m
	0.74
	0.90
	0.85

	Slightly Stable, Summer
	T=100C, v=10m/s, d=0.5m
	0.58
	0.62
	0.66

	Neutral, Summer
	T=100C, v=10m/s, d=0.5m
	0.25
	0.32
	0.43

	Slightly Convective, Summer
	T=100C, v=10m/s, d=0.5m
	0.56
	0.60
	0.55

	Slightly Stable, Winter 
	T=200C, v=10m/s, d=0.5m
	0.55
	0.61
	0.67

	Neutral, Winter 
	T=200C, v=10m/s, d=0.5m
	0.62
	0.85
	0.95

	Slightly Convective, Winter 
	T=200C, v=10m/s, d=0.5m
	0.82
	0.97
	0.92

	Slightly Stable, Summer
	T=200C, v=10m/s, d=0.5m
	0.12
	0.13
	0.16

	Neutral, Summer
	T=200C, v=10m/s, d=0.5m
	0.25
	0.33
	0.45

	Slightly Convective, Summer
	T=200C, v=10m/s, d=0.5m
	0.64
	0.68
	0.63





Table S7. Standard error    for the point source test, using various meteorological conditions and wind directions. Note: C1 refers to C-PORT, C2 – AERMOD; the values are averaged over 5000m distance excluding zeroes. 
	Atmospheric stability
	Stack parameters
	Stack height (m)

	
	
	10
	20
	30

	Slightly Stable, Winter 
	T=100C, v=5m/s, d=0.5m
	0.13
	0.08
	0.06

	Neutral, Winter 
	T=100C, v=5m/s, d=0.5m
	0.13
	0.13
	0.11

	Slightly Convective, Winter 
	T=100C, v=5m/s, d=0.5m
	0.29
	0.29
	0.20

	Slightly Stable, Summer
	T=100C, v=5m/s, d=0.5m
	0.10
	0.06
	0.05

	Neutral, Summer
	T=100C, v=5m/s, d=0.5m
	0.04
	0.04
	0.04

	Slightly Convective, Summer
	T=100C, v=5m/s, d=0.5m
	0.26
	0.24
	0.19

	Slightly Stable, Winter 
	T=200C, v=5m/s, d=0.5m
	0.07
	0.06
	0.04

	Neutral, Winter 
	T=200C, v=5m/s, d=0.5m
	0.13
	0.12
	0.11

	Slightly Convective, Winter 
	T=200C, v=5m/s, d=0.5m
	0.31
	0.31
	0.23

	Slightly Stable, Summer
	T=200C, v=5m/s, d=0.5m
	0.04
	0.02
	0.02

	Neutral, Summer
	T=200C, v=5m/s, d=0.5m
	0.04
	0.04
	0.05

	Slightly Convective, Summer
	T=200C, v=5m/s, d=0.5m
	0.30
	0.28
	0.23

	Slightly Stable, Winter 
	T=100C, v=10m/s, d=0.5m
	0.14
	0.09
	0.06

	Neutral, Winter 
	T=100C, v=10m/s, d=0.5m
	0.17
	0.17
	0.14

	Slightly Convective, Winter 
	T=100C, v=10m/s, d=0.5m
	0.33
	0.34
	0.26

	Slightly Stable, Summer
	T=100C, v=10m/s, d=0.5m
	0.06
	0.05
	0.04

	Neutral, Summer
	T=100C, v=10m/s, d=0.5m
	0.05
	0.05
	0.05

	Slightly Convective, Summer
	T=100C, v=10m/s, d=0.5m
	0.32
	0.31
	0.26

	Slightly Stable, Winter 
	T=200C, v=10m/s, d=0.5m
	0.05
	0.04
	0.03

	Neutral, Winter 
	T=200C, v=10m/s, d=0.5m
	0.14
	0.14
	0.12

	Slightly Convective, Winter 
	T=200C, v=10m/s, d=0.5m
	0.37
	0.38
	0.28

	Slightly Stable, Summer
	T=200C, v=10m/s, d=0.5m
	0.04
	0.02
	0.01

	Neutral, Summer
	T=200C, v=10m/s, d=0.5m
	0.05
	0.05
	0.06

	Slightly Convective, Summer
	T=200C, v=10m/s, d=0.5m
	0.36
	0.35
	0.30




2. Area source test

[image: ]
Figure S8. Area source test: normalized modeled concentrations from C-PORT and AERMOD as a function of downwind distance and various meteorological conditions.


Table S9. Normalized bias  for the area source test, using various meteorological conditions and wind directions. Note: C1 refers to C-PORT, C2 – AERMOD; the values are averaged over 1000m distance excluding zeroes.
	Atmospheric stability
	Season
	Wind direction

	
	
	0
	20
	40
	60
	80

	Slightly stable
	winter
	-0.039
	-0.034
	-0.030
	-0.031
	-0.031

	Neutral
	winter
	-0.024
	-0.020
	-0.018
	-0.020
	-0.021

	Slightly convective
	winter
	0.065
	0.074
	0.087
	0.089
	0.085

	Slightly stable
	summer
	-0.046
	-0.041
	-0.037
	-0.037
	-0.037

	Neutral
	summer
	-0.030
	-0.022
	-0.020
	-0.027
	-0.030

	Slightly convective
	summer
	-0.002
	0.009
	0.024
	0.038
	0.045



Table S10. Standard error    for the area source test, using various meteorological conditions and wind directions. Note: C1 refers to C-PORT, C2 – AERMOD; the values are averaged over 1000m distance excluding zeroes.
	Atmospheric stability
	Season
	Wind direction

	
	
	0
	20
	40
	60
	80

	Slightly stable
	winter
	0.002
	0.003
	0.004
	0.005
	0.006

	Neutral
	winter
	0.003
	0.004
	0.004
	0.005
	0.005

	Slightly convective
	winter
	0.010
	0.011
	0.013
	0.015
	0.020

	Slightly stable
	summer
	0.002
	0.004
	0.004
	0.006
	0.006

	Neutral
	summer
	0.005
	0.005
	0.005
	0.006
	0.007

	Slightly convective
	summer
	0.007
	0.008
	0.008
	0.010
	0.013






3. Line source test

[image: ]
Figure S11. Line source test: normalized modeled concentrations from C-PORT and R-LINE as a function of downwind distance and various meteorological conditions.


Table S12. Normalized bias  for the line source test, using various meteorological conditions and wind directions. Note: C1 refers to C-PORT, C2 – R-LINE; the values are averaged over 1000m distance excluding zeroes.
	Atmospheric stability
	Season
	Wind direction

	
	
	0
	20
	40
	60
	80

	Slightly stable
	winter
	0.022
	0.022
	0.021
	0.019
	0.003

	Neutral
	winter
	0.027
	0.026
	0.025
	0.023
	0.001

	Slightly convective
	winter
	0.032
	0.031
	0.025
	0.012
	-0.057

	Slightly stable
	summer
	0.020
	0.019
	0.019
	0.017
	0.002

	Neutral
	summer
	0.025
	0.024
	0.023
	0.020
	-0.007

	Slightly convective
	summer
	0.030
	0.029
	0.027
	0.020
	-0.046



Table S13. Standard error    for the line source test, using various meteorological conditions and wind directions. Note: C1 refers to C-PORT, C2 – R-LINE; the values are averaged over 1000m distance excluding zeroes.
	Atmospheric stability
	Season
	Wind direction

	
	
	0
	20
	40
	60
	80

	Slightly stable
	winter
	0.006
	0.006
	0.006
	0.007
	0.011

	Neutral
	winter
	0.008
	0.008
	0.009
	0.010
	0.013

	Slightly convective
	winter
	0.017
	0.016
	0.016
	0.012
	0.009

	Slightly stable
	summer
	0.005
	0.005
	0.006
	0.007
	0.011

	Neutral
	summer
	0.009
	0.009
	0.009
	0.010
	0.012

	Slightly convective
	summer
	0.014
	0.014
	0.015
	0.016
	0.015
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