
This is the second part of a two-part study.  
The first study measured pollutant emissions 
from commercial broiler chicken facilities. 
(*Will insert link to final published summary 
of part 1*).  The pollutants studied include: 
ammonia, methane, course particulate matter 
(PM10), and fine particulate matter (PM2.5).  
This study looks at the factors that influence 
pollutant emissions from the chicken house. 
 
The researchers wanted to develop a method 
for predicting the emission of each pollutant.  
A method can be developed using variables 
(or data) that are known at commercial chick-

en facilities.  A correlation is a statistical tool 
to create models for predicting an out-
come.  The objective of this study was to 

Commercial broiler chicken facilities release 
pollutants into the atmosphere.  Broiler chick-
ens are chickens raised specifically for meat 
production. There are some variables (data) 
that are typically known at broiler chicken fa-
cilities.  The researchers used math models to 
develop correlations between these variables 
and pollutant emissions.  These can be used to 
predict the emissions of pollutants.   
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What is this research about? 

What you need to know: 

What did the researchers do? 

Broiler chicken producers can use this research 
to estimate their pollutant emissions into the at-
mosphere. 

Air quality modelers can use this research to 
predict the daily and seasonal pollutant loading 
due to broiler chicken facilities.  They can also pre-
dict the pollutants’ impact on local and regional 
air quality. 

Developing a mathematical tool to predict the 

pollution a broiler chicken facility will emit  

The researchers previously measured emissions 
of broiler chicken flocks, in 2006 and 2009.  Sta-
tistical tests were calculated to see which varia-
bles significantly influenced the emission of a pol-
lutant.  Each pollutant was studied on its own to 
see what factors influenced its emission.  A statis-
tics tool called multiple linear regressions was 
used.     
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How can you use this research? 

develop correlations that can be used to 
predict the emissions of pollutants using 
data typically known at commercial chick-
en facilities. 

http://www.uoguelph.ca/research/omafra/partnership/KTT_and_IP.shtml
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Some pollutants, such as ammonia, are re-
leased from the microbial activity in the birds’ 
waste excreta and bedding material.  Other pol-
lutants, such as particulate matter, are produced 
when small pieces of waste, bedding, feed, 
feathers and skin become airborne when the 
birds are active. 
 

The total live mass of birds in the facility in-
fluenced the emission of each pollutant.  
This is because the mass of a bird impacts 
the source of pollutants. As the birds get 
larger they produce more waste and are 
more active which causes more pollutants to 
be released. 
 
The correlation for “house parameters” was 
determined using variables that are meas-
ured at the facility.  The most significant var-
iables in each pollutant’s correlation were: 
live bird mass, difference in the indoor tem-
perature, and set-point for the temperature 
of the house (which affected the ventilation 
rate).  The correlations were able to predict 
each pollutant’s emission within 20% of the 
expected value. 
 
The researchers then used measured emis-
sions and the correlations to fill in data gaps 
they had from the first study.  For a six-week 
cycle of bird growth, the average emission 
rates were: 
 

 5.9 g/day/animal unit for PM10 
 1.4 g/day/ animal unit for PM2.5 
 120.8 g/day/ animal unit for ammonia 
 197.0 g/day/ animal unit for methane 

What did the researchers find?  About the University of Guelph      

researcher: 

This summary is a project of the Institute for 
Community Engaged Scholarship (ICES) at the 
University of Guelph, with project partners:  the 
Catalyst Centre, SPARK Program at the Universi-
ty of Guelph, and the Knowledge Mobilization 
Unit at York University. This project is part of 
the Pan-Canadian Research Impact  Network.     

http://csahs.uoguelph.ca/pps/
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