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Outline: 
 
1) Using passive samplers for measuring NH3 concentrations. 
 
2) Estimating NH3 deposition.   
 
3) Relative Importance of NH3 to other N deposition products. 
 
4) Some comparison with CMAQ estimates of N deposition 
 
5) How important is N deposition  compared to other N 
            inputs to the Upper Susquehanna Watershed 
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Radiello Passive Sampler 
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The Leap from Concentration to Deposition 
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How does 
NH3 
deposition 
compare with 
other N  wet 
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species 
measured by 
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Using a Deposition Velocity (Vd) may give us an UPPER ESTIMATE 
for NH3 Deposition. 

 
 

% of Total N 
(wet+dry) from NH3 



But what happens  to deposition of NH3 
when we introduce a bi-directional 
flux…..? 
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Comparing CASTNET+ estimates with 
CMAQ estimates of N deposition 
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CMAQ vs CASTNET+ for CTH 
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CMAQ vs CASTNET+ for KEF 
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What about other Nitrogen Inputs to the 
Upper Susquehanna Watershed 



Atmos. Dep = 9 
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N-input 
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N/ha-yr 

Other Major N Sources: 
                Fertilizer,   Net Food & Feed,   Agricultural N-fixation 



Atmos. Dep = 7 
          22% 

Fertilizer = 5.4 
    18% 

N-fixation = 11 
           37% 

Net Food 
& 
Feed=7 

N-input 
minus 
NH3 
depositio
n= 29.4 kg 
N/ha-yr 

If all NH3 is derived from local sources in the 
watershed……. 



Another activity that will affect the Upper Susquehanna watershed: 
Massive industrialization of the landscape from  High Volume 
Hydrofracking for Natural Gas 

Don’t believe the gas companies. 
This is NOT CLEAN ENERGY. 



Marcellus Well Being “Finished”  
Outside Dimock, PA, June 2011 

Photo and FLIR Methane-Tuned Video Courtesy Frank Finan 

You can’t see it with the naked eye, but infrared shows  huge methane release 

If this is clean energy why  
are these guys exempt 
from the Clean Water Act, 
the Clean Air Act, the Safe 
Drinking Water Act and 
the Superfund Act??? 



Conclusions: 
 
Passive  Ogawa NH3 samplers work well. 
 
NH3 deposition is not nailed down yet.  For CTH we estimate 1 to 2.5 kg 
NH3-N/ha). For KEF, 0.3 to 1.0 kg NH3-N/ha. 
 
CMAQ  > CASTNET for HNO3 deposition, probably due to different 
estimates of canopy resistance. 
 
  Atmospheric N measured by CASTNET is 20% to 30% of the total N 
coming into the watershed from anthropogenic sources. 
 
Air, water and landscape in the Susquehanna Watershed will be 
significantly impacted  by Natural Gas industrialization… It’s just 
starting.  
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