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States: All Western states                                          
 

Background:  Animal feeding operation air pollutants can cause public health and environmental 
problems, such as decreased air quality and increased rates of asthma. Animal feeding operations also 
emit greenhouse gases which contribute to climate change. Best management practices (BMPs) have 
been developed and can help mitigate emissions; however, developing effective BMPs requires accurate 
on-farm determination of emissions that reflects region-specific climatic conditions and operation 
practices.  
 
The Problem: Environmental conditions in the semi-arid region of the West differ from conditions in the 
East where BMPs have been developed. Establishing an accurate and reliable measurement system is 
critical for demonstrating the most effective BMPs in reducing environmental impacts of livestock 
production in the Western region. Reducing the environmental impacts of livestock production and 
minimizing greenhouse gas emissions will improve the sustainability of livestock production in the West. 
 
The Research: Pakorn Sutitarnnontr, a graduate student at Utah State University, developed an 
automated system for chamber-based monitoring of greenhouse and regulated gas emissions from 
manure sources to improve site-specific best management practices for livestock producers in the West. 
He used his novel system to examine spatial and temporal variability in emissions associated with 
manure management practices. The system can measure 15 different gasses at the same time. 
 
Sutitarnnontr measured gaseous emissions from animal feeding lots in the Intermountain West. He 
found that timing of manure incorporation affects how much gas is emitted. “NH3 and CH4 emissions can 
be significantly decreased with the immediate incorporation applications,” he said. “CO2 emissions can 
be decreased up to 40 percent and 18 percent with the incorporation within 24 hours and within 72 
hours, respectively. NH3 emissions can be decreased up to 50 percent and 13 percent with the 
incorporation within 24 hours and within 72 hours, respectively. CH4 emissions can be decreased up to 
67 percent and 39 percent with the incorporation within 24 hours and within 72 hours, respectively.” 
 
The Impact: At least 50 percent of the livestock producers participating in the education and outreach 
programs are expected to implement BMPs to reduce gas emissions from farming operations.  
 
The Challenges Ahead: Well-managed livestock systems are critical for meeting our global need for food 
security and sustainability. Researchers are exploring various ways to reduce gas emissions in livestock 
production, including diet and nutritional supplements. Sutitarnnontr’s research will help producers in 
the West develop site-specific best management practices for reducing emissions.  
 
Links: 
Overview: Determination of Gas Emissions from Manure Sources in Animal Feeding Operations . 
Project reports: https://projects.sare.org/project-reports/gw13-006/ 
 
More information: Pakorn Sutitarnnontr, Utah State University, pakorn@aggiemail.usu.edu  
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