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Emissions generated from manure spreading have not been
measured before and this data would be valuable for
determining exposure risks for farmworkers, livestock, and
rural communities, as well as, helping to develop best practice
strategies for manure spreading. The Fugitive Emissions
Following Manure Spreading – Risk Assessment and
Engineering Controls project has built a unique facility for
collecting data in a controlled environment following manure
spreading. The project team has built a wind tunnel that is
large enough to accommodate manure spreading equipment
and provides a controlled air environment to monitor
emissions following different methods of manure spreading.

The wind tunnel designed for testing manure spreading
emissions has 10 fans installed at one end which creates the
wind tunnel effect and allows for steady airflow at variable
speeds. The wind tunnel operates under negative pressure so
there is no outside influence on the airflow. Airflow rates are
measured directly at the fan's outputs. The team also
considered the potential combustion gas emissions from the
tractor used to pull the spreader and have created a vacuum
system on the exhaust of the tractor which expels the gases
outside the wind tunnel to prevent any combustion emissions
from interfering with data collection.

Collecting Data on Manure Spreading
Emissions



Generally speaking, the gas concentration changes following solid manure spreading were
low. It was observed that there was an increase in CH4, N2O and NH3 immediately following
manure spreading, followed quickly by a decrease in the concentration of CH4 and N2O. NH3
showed peak concentration level at 10 minutes post-spreading and slowing decreased to pre-
spreading levels over a period of 5 hours. 

For bacteria, upwind sample collection was highly variable for the total concentration of
bacteria. Inside the wind tunnel, an increase in total bacteria was observed during spreading
with a decrease after spreading was completed. A similar trend was observed downwind. 

The current hypothesis for the low gas emissions resulting from solid manure spreading is that
because solid manure has already started to compost before the spreading of the material
which becomes more stable resulting in a lower production of gas emissions.

The team will be running a Phase 2 trial that will be examining the results from spreading
liquid pig manure in the wind tunnel. 
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Phase 1 - Solid Manure Spreading

A small spreader with horizontal beaters and a ground drive was used to apply solid cow
manure to the test plot inside the wind tunnel. A few preliminary spreading tests were
performed to establish the airflow rate and to validate the equipment and data collection
protocols. Once these parameters were determined, the spreading trials were repeated six
times with the same environmental conditions within the wind tunnel. During the
experiments, the temperature, humidity and wind speed were continuously monitored. The
soil and manure were also sampled, and the soil was watered before each test to better
represent field conditions. 

The air inside the wind tunnel was continuously sampled at the outlet of the greenhouse
beginning 1 hour before spreading and continued until approximately 1 hour after spreading
when the emission concentrations had returned to pre-spreading values. Emissions measured
included N2O, CO2, CH4, NH3, H2O. Antimicrobial resistance genes and total bacteria were also
investigated in both air and manure samples. These samples were collected upwind in the
wind tunnel and downwind before, during and after manure spreading. 

Results
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