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Key Findings: 
 

• Ozone at Colorado Ozone at Colorado Ozone at Colorado Ozone at Colorado 
high elevation eco-high elevation eco-high elevation eco-high elevation eco-
systems is at con-systems is at con-systems is at con-systems is at con-
centrations that centrations that centrations that centrations that 
can exceed the can exceed the can exceed the can exceed the 
National Ambient National Ambient National Ambient National Ambient 
Air Quality       Air Quality       Air Quality       Air Quality       
Standard.Standard.Standard.Standard.    

    
    

• Ozone concentra-Ozone concentra-Ozone concentra-Ozone concentra-
tions in remote tions in remote tions in remote tions in remote 
ecosystems in ecosystems in ecosystems in ecosystems in 
Colorado increase Colorado increase Colorado increase Colorado increase 
with elevation.with elevation.with elevation.with elevation.    

    
    

• Passive ozone Passive ozone Passive ozone Passive ozone 
samplers can be samplers can be samplers can be samplers can be 
used to indicate used to indicate used to indicate used to indicate 
loading of ozone loading of ozone loading of ozone loading of ozone 
at remote         at remote         at remote         at remote         
locations. locations. locations. locations.     

    
    

• Portable battery Portable battery Portable battery Portable battery 
powered active powered active powered active powered active 
ozone monitors ozone monitors ozone monitors ozone monitors 
can be used for can be used for can be used for can be used for 
determining actual determining actual determining actual determining actual 
ozone values at ozone values at ozone values at ozone values at 
remote locations.remote locations.remote locations.remote locations.    

Challenge 
Ozone is a pollutant that is highly toxic to vegetation. The amount of ozone in mountain 
ecosystems is largely unknown, because high elevation ecosystems do not have elec-

tric power necessary to operate ozone monitors.  

Context 
The monitoring of ozone in remote ecosystems is problematic since continuous ozone 
monitors need electric power to operate. Two solutions to this problem exist. The first is 
to use passive samplers to estimate ozone loading. Passive samplers utilize a chemical 
reaction of ozone with 
nitrite to form nitrate. 
The amount of nitrate 
indicates the amount 
of ozone loading. Ni-
trite-coated filters are 
exposed for 1-2 weeks 
and then analyzed for 
nitrate. The second 
method is to use port-
able battery powered 
ozone monitors for   
continuous monitoring. 

Actions 
We have designed a 
portable monitoring 
system to house the 
battery powered monitor to evaluate ozone concentration in mountain ecosystems. The 
solar powered system continuously records ozone, and these data can be related to 
data from the passive samplers.  
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Remote battery powered Remote battery powered Remote battery powered Remote battery powered 
ozone monitoring station ozone monitoring station ozone monitoring station ozone monitoring station 
near Silt, Colorado.near Silt, Colorado.near Silt, Colorado.near Silt, Colorado. 
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Preliminary data suggest that ozone  
concentrations increase with elevation.  
The levels of ozone in Colorado high  

elevation ecosystems are sometimes near  

levels that exceed the National Ambient Air  

Quality Standard (currently 80 ppb for 8 hrs, 

soon to be 75 ppb for 8 hrs).  

 

 

 

 

 

 

 

 
 
  
 

 

 

 

 
 

 

 

 

 

 

 

 

 Care must be taken in relating passive ozone sampler data to continuous data; since this relationship differs by 
location. 
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Figure 2: Figure 2: Figure 2: Figure 2: Ozone  
concentration at Ajax 
Mountain, Aspen,  
Colorado, 2007.  

Figure 1: Figure 1: Figure 1: Figure 1: Ozone increases 
with elevation. 
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