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What Are Typically the Main 
Reasons People Object to CAFOs?

Water contamination
Manure storage – designs approved by SD DANR
Manure application - approved by SD DANR

Odor
Focus of presentation

Local impact – roads, labor, water availability

Fear of the Unknown/Something Different
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Primary Sources of Odor

Animal housing facilities

Manure storages

Land application of manure

$$$$$$$$$$$$$$$$$$$$$$$$$
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Odor
Caused by odorous chemicals in gases and particulate 

matter

No specific composition

Humans can detect over 1 billion different odors

Difficult to measure
There is NO instrument that accurately measures odor!!!
How can you regulate what you can’t measure??
MN uses hydrogen sulfide levels at property line

No correlation between individual gas levels (like 
ammonia) and odor
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Olfactometer for Lab Testing

Dynamic, triangular, forced choice

Trained panelists
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Health Impacts of Odors

Physiological and psychological 
symptoms have been reported in various 
studies

Systematic study of available literature by 
O’Connor et al. (2010):
A weak and inconsistent association between 

self-reported disease in people with allergies or 
familial history of allergies 

No consistent dose-response relationship 
between exposure and disease



How do I assess air quality?
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Assessment Tools

• https://www.sdstate.edu/abe/research/structures/odor-
modeling.cfm

South Dakota 
Odor Footprint 

Tool

• http://naqsat.tamu.edu/

National Air 
Quality Site 

Assessment Tool

• http://www.agronext.iastate.edu/ampat/

Air Management 
Practices 

Assessment Tool

https://www.sdstate.edu/abe/research/structures/odor-modeling.cfm
https://www.sdstate.edu/abe/research/structures/odor-modeling.cfm
http://naqsat.tamu.edu/
http://www.agronext.iastate.edu/ampat/
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National Air Quality Site 
Assessment Tool

Qualitative assessment

Site-specific analysis

Multiple air pollutants considered

Survey format

Adopted by the NRCS
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Air Management Practices 
Assessment Tool

Qualitative assessment

Conservative estimate of the range in 
effectiveness for ammonia, hydrogen 
sulfide, dust, odor, volatile organic 
compounds, and greenhouse gases

Relative cost



iGrow.orgSource: http://www.agronext.iastate.edu/ampat/animalhousing/homepage.html



iGrow.org

South Dakota Odor Footprint Tool

Estimate odor 
impacts (setback 
distances needed)

Assumes flat terrain
Odor “flows” like a 

liquid

Starting point for 
discussion

Factors:
Animal Species
Manure Storage
Housing Type    
Size of Odor 

Emitting Surface
Historical Weather
Mitigation 

Methods
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SD Odor Footprint Tool (SDOFT)

Select a county



Weather/Terrain Impact Odor Plumes

South wind at 10 mph, Summer day 
With a few broken clouds,

Open flat terrain

South wind at 2 mph, Summer day with a 
few broken clouds, Open flat terrain

South wind at 10 mph, Clear 
summer night, Open flat 

terrain

South wind at 10 mph, Clear summer 
night, Trees down-wind of odor source

5+ odor units
2-4 odor units
1 odor unit
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SD Odor Footprint Tool (SDOFT)

Select a county

Select an Odor Source
Cattle yard
Dairy Barn
Swine Barn 
Manure Storage
Poultry Barns
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SD Odor Footprint Tool (SDOFT)

Select a county

Select an Odor Source

Housing Type or Manure Storage
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Housing Type or Manure Storage
Cattle Yard
Dirt/concrete lot
Free stall/scrape

Dairy Barn
Free stall
Loose housing
Tie Stalls

Manure Storage
Earthen basin
Steel/concrete tank
Crusted stockpile

Swine Barn
Gestation deep pit
Gestation pull-plug
Farrowing
Finishing deep pit
Finishing hoop barn
Finishing pull-plug
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SD Odor Footprint Tool (SDOFT)

Select a county

Select an Odor Source

Housing Type or Manure Storage

Emitting Surface (dimensions)
Length & width
For swine barns with deep pits, only use 

building dimensions since research was 
done with them as one unit
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SD Odor Footprint Tool (SDOFT)
Select a county

Select an Odor Source

Housing Type or Manure Storage

Emitting Surface (dimensions)

Odor Control
Biofilter    Geotextile cover 
 Impermeable cover  Oil sprinkling
Straw cover at either 2”, 4”, 6”, or 8”
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% Annoyance-Free verses Distance

Miles from source
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- 3% of time odor is an issue

- 11 days/year!
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2,400 head Nursery
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Two 2,400 head 
Finishing Barns
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5,400 Sow 
Complex
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5,400 Sow 
Complex with 
Biofilters
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Biofilter

Exhaust Fan

Mechanically Ventilated Building

Reduced Odor Air
 

Air DuctPit Beneath Barn

  

Odorous Air

Media Support
Air Plenum

      
Biofilter
Media

Dust Impactor
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Biofilter on MN 1500 Sow Unit
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Vertical Biofilter
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Biofilter Performance

Odor reduction = 80% - 90%

H2S reduction = 80% - 90%

NH3 reduction = 50% - 60%

Different designs & effectiveness

They are a tool that should be used when appropriate

Only on cold weather fans
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Beef Feedlot
-  400’ x 200’
- 150’ x 50’
- Stockpile manure
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2 Beef Feedlots
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Summary

SD Odor Footprint Tool is a science-based 
program

Provides a solid starting point for discussion

Not perfect

Common sense!
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Natural Windbreaks

Take some time to 
establish

Odor reduction not 
well researched, but 
thought to be 
beneficial
Mixing
Dispersion
Absorption

Esthetically pleasing
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