




Measured 2002 and Projected 2018 Visibility Impacts on the 
Great Sand Dunes Wilderness Area in Colorado 

Including the Impact of Texas’ Emissions 
 
The following table shows the 2002 measured visibility impacts and the 2018 projected 
visibility impacts from all source areas on the Great Sand Dunes Class I area in Colorado 
and the impacts apportioned to be from Texas.  According to the modeling, Texas’ 
impact at each of the other Class I areas in Colorado is smaller than its impact on the 
Great Sand Dunes Wilderness Area.  The associated figures show the apportioned 
impacts at Great Sand Dunes Wilderness Area from all source areas that the modeling 
separated, including three areas of Texas. 
 
CENRAP produced these results using particulate matter source apportionment 
technology (PSAT) modeling and relative response factors according to EPA regional 
haze modeling guidance.  The data are from the August 27, 2007, version of the PSAT 
tool that Environ produced for CENRAP.  The database file is available from the 
CENRAP web site at http://cenrap.org/projects.asp under the listing “27 Aug 2007 
Updated CENRAP PSAT Visualization Tool - 36 MB zip.” 
 
Table 1:  Texas’ apportioned contribution to the measured 2002 and projected 2018 
total visibility extinction at Great Sand Dunes Wilderness Area 
 

Texas Total Total, All Source 
Areas Texas Total Total, All Source 

Areas

Sulfate 0.66 5.84 0.65 5.32

Nitrate 0.02 1.94 0.02 1.83

Primary Organic Aerosol 0.18 3.34 0.12 3.07

Elemental Carbon 0.10 1.57 0.04 1.08

Fine Soil 0.23 2.84 0.21 2.95

Coarse Mass 0.07 7.36 0.07 7.69
Secondary Organic Aerosol, 

Anthropogenic not available1 1.38 not available1 1.28
Secondary Organic Aerosol, 

Biogenic not available1 3.61 not available1 3.56

Total 1.25 27.88 1.11 26.77

 Particulate Matter 
Constituent

2002 Impacts at Great Sand Dunes
(inverse megameters)

2018 Impacts at Great Sand Dunes
(inverse megameters)

 
1 The CENRAP PSAT modeling did not apportion either the anthropogenic or the 
biogenic secondary organic aerosol (SOA).  The reasons are (1) that sulfate and nitrate 
are generally the main causes of visibility impairment resulting from human activity and 
(2) that tracking the multiple volatile organic compound constituents and reaction 
products necessary to apportion SOA would have extended the modeling run times far 
beyond the time that was available for the modeling.   

http://cenrap.org/projects.asp


Figure 1:  Measured 2002 extinction on the worst 20 percent of days at Great Sand 
Dunes Wilderness Area apportioned using PSAT modeling 

 
 
Figure 2:  Projected 2018 extinction on the worst 20 percent of days at Great Sand 
Dunes Wilderness Area apportioned using PSAT modeling 
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7.4 PSAT Modeling Results for 2018 

 
Figure 7-2 provides the four highest source areas contributing sulfate and nitrate at each Class 
I area.  As indicated, boundary conditions (BC) are the highest contributor to sulfate at all 
Colorado Class I areas.  The boundary conditions represent the background concentrations of 
pollutants that enter the edge of the modeling domain.  Depending on meteorology and the 
type of pollutant (particularly sulfate), these emissions can be transported great distances that 
can include regions such as Canada, Mexico, and the Pacific Ocean.  Colorado appears to be 
a major contributor of particulate sulfate at those Class I areas near significant sources of SO2. 
 
For nitrate, Colorado appears to be a major contributor at most of our Class I areas except for 
the Weminuche Wilderness, La Garita Wilderness and Black Canyon of Gunnison National 
Park.  Although, boundary conditions also appear to be a major contributor of nitrate at all our 
Class I areas. 
 
 
Figure 7-2   Summary of PSAT Modeling for 2018 
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2018 PSAT CENRAP Frac. Conc.

Receptor Species
Sum of West 
Texas frac.

Sum of East 
Texas frac.

Sum of TX Gulf 
Coast frac. Texas Total CENRAP Total

GRSA1 SO4 47.0% 10.9% 2.6% 60.5% 100.0%
NO3 15.3% 1.1% 0.0% 16.4% 100.0%

MEVE1 SO4 57.0% 19.0% 5.6% 81.6% 100.0%
NO3 47.6% 3.8% 0.8% 52.2% 100.0%

MOZI1 SO4 51.3% 6.9% 1.6% 59.8% 100.0%
NO3 23.9% 0.8% 0.2% 24.8% 100.0%

ROMO1 SO4 33.3% 8.7% 1.3% 43.3% 100.0%
NO3 9.2% 3.1% 0.2% 12.6% 100.0%

WEMI1 SO4 60.9% 8.7% 2.3% 71.9% 100.0%
NO3 78.2% 3.2% 1.7% 83.1% 100.0%

WHRI1 SO4 61.3% 13.9% 3.0% 78.2% 100.0%
NO3 67.7% 3.9% 2.4% 74.0% 100.0%
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