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Environmental impact of dairy  



NAEMS ( National Air Emissions Monitoring Study) 



Air emissions and nutrients loads at farm scale 

Manure - DNDC 



NH3 validation using NAEMS data 
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Model validation 



Barns in Indiana 
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Barns in Wisconsin 
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Lagoon in Indiana 
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 Model validation 



Model validation 

Controlling factor of annual total NH3 emissions: animal inventory. 
 
Other factors: climate, feed practices, manure removal method. 
 
Agreements between simulations and observations for all barns and 
the lagoon IN (RMSE: 4-21%). 
 



Alternative Scenarios  

NH3 mitigation – mitigation potential of alternative 
management practices 

Baseline: a dairy farm located in the Indiana  
Dairy cows: 3400 
Barns: 2; floor: concrete with surface area of 3850 m2; manure removal : scraper on daily 
basis. 



NH3 mitigation 



NH3 mitigation 

All alternative management practices mitigated NH3 losses. 
 
Intervening management practices may simultaneously regulate NH3 
emissions from several components. 
 
Up to 50% reduction of NH3 emissions. 
 



Model validation:  consistency and uncertainty 
 
NH3 mitigation: other ecosystem factors 
 
Database and regional analysis 
 

Conclusions and next 



Thank you !  
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