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In the western United States ammonia is a key ingredient in aerosol 

formation and is contributing to growing levels of nitrogen deposition in high 

elevation ecosystems.  Despite its importance, ammonia concentrations are 

not regulated and seldom measured.  Data from a series of ambient 

monitoring studies are examined here to explore the temporal and spatial 

variability of ammonia concentrations in the western U.S.  Study sites were 

located in the states of California, Arizona, Texas, Colorado, Wyoming, 

Utah, and Nebraska.  Measurement campaigns at individual sites ranged from 

one month to 4 years in duration.  Ammonia was measured through a 

combination of URG annular denuders and Radiello passive samplers.  The 

ammonia denuders were included in a denuder/filter-pack sampling system 

that also provided measurements of other key aerosol and gas phase nitrogen 

and sulfur species.  Radiello passive samplers were found to provide 

excellent precision and good accuracy (vs. a denuder reference) for ammonia 

concentration measurements on timescales of one to three weeks.  Network 

observations reveal strong spatial gradients in ammonia concentrations, with 

the highest concentrations in agriculture and livestock regions.  Strong 

seasonal variability was observed in ammonia concentrations, consistent with 

higher emissions during warmer times of the year.  Changes in gas-particle 

partitioning were observed, with a shift away from particulate ammonium 

toward increased gas phase ammonia during warmer and drier seasons.  

Observations from these studies will be reviewed and recent implementation 

of pilot NHx (gaseous ammonia plus PM2.5 ammonium) measurements into 

the U.S. Interagency Monitoring of PROtected Visual Environments 

(IMPROVE) network will be discussed. 
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