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What Are Typically the Main
Reasons People Object to CAFOs?

mWater contamination
Manure storage — designs approved by SD DANR
Manure application - approved by SD DANR

mOdor

Focus of presentation
mLocal impact — roads, labor, water availability

mFear of the Unknown/Something Different



Primary Sources of Odor

m Animal housing facilities

m Manure storages

mLand application of manure
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Odor

m Caused by odorous chemicals in gases and particu
matter

m No specific composition
m Humans can detect over 1 billion different odors

m Difficult to measure

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

m No correlation between individual gas levels (like
ammonia) and odor



Olfactometer for Lab Testing

m Dynamic, triangular, forced choice

m Trained panelists




Health Impacts of Odors

mPhysiological and psychological
symptoms have been reported in various
studies

mSystematic 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
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Extension

How do I assess air quality?




Assessment Tools

South Dakota
Odor Footprint . i’lr'::)t:ise:{i/mr.:dstate.edu/abe/research/structures/odor-

Tool

National Air
Quallt'y Slte * http://nagsat.tamu.edu/
Assessment Tool

Air Management
PIaCticeS * http://www.agronext.iastate.edu/ampat/

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/

National Air Quality Site
Assessment Tool

mQualitative assessment
mSite-specific analysis
mMultiple air pollutants considered

mSurvey format

mAdopted by the NRCS



National Air Quality Site Assessment Tool

Select a species to begin:

Swin Beef National Air Quality Site Assessment Tool

Dain Note: Do not use your browser's back button to navigate this form. X
Save often using the Sa i
Beef
) Under roof - Enclosed pens
T + Animals and Housing ® Under roof - Enclosed pack

Bedding conditions: (Click on an image below; vour selection will highlight in green.)

0 Note to User: Many farms may

u one of the choices can be selec
affect their results. See user's |

— will accomplish that result.

Housing type:

O Under roof - Enclosed pe

C Under roof - Enclosed pa Mo heddln_g vigible, deep manure <25% bedding ws@l&, m[:..deratn.j-.
accumulation, wet, matted manure manure accumulkation, animal hides
O Dry lot ; :
on hidez dirty
O Concrete lots

F" Save Progress

25-7T5% bedding vizible, little manure  =75% bedding visible, litle manure
accumulation, mostly clean hides accumulation, clean hides




Air Management Practices
Assessment Tool

mQualitative assessment

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

mRelative cost



Animal Housing

Barriers
Biofilters
Chimneys

Diet Manipulation
Electrostatic Precipitation

Landscaping

Oil Sprinkling

Pit Ventilation
Scrubbers

siting

Urine/Feces Segregation
UV Light
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H:5 = Hydrogen Sulfide; VOO =Yolatile Organic Compounds; GHG = Greenhouse Gases

_ red - low impact; |:| yellow - medium impact; _ green - high impact; |:| Blank - insufficient data

The table is [aid out as a score card. Each technology within the tool is [aid out on the vertical axis on the left. The pollutants are laid out on the horizontal axis
at the top. A green color indicates a particular technology has a high impact on that particular pollutant. Likewise, yellow and red indicate medium and low
impact respectively. As an example, if a person were concerned about a potential odor problem from animal housing, you would scan down the list under the
“odor” column at the top. You would find that “Siting”, “Scrubbers™ and “Biofilters” have green bars, meaning they have high impact on odors. You could then
investigate them further or check out some of the yellow bars that have a medium impact. Consequently red bars, would have low impact or would not be
suitable for addressing that pollutant.
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Source: http://www.agronext.iastate.edu/ampat/animalhousing/homepage.html



South Dakota Odor Footprint Tool

m Estimate odor mFactors:
impacts (setback Animal Species
distances needed) Manure Storage
m Assumes flat terrain Housing Type
Odor “flows” like a Size of Odor
liquid Emitting Surface

mStarting point for Historical Weather

discussion Mitigation
Methods
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County of Site |  Brookings |
Source 1 Source 2 Source 3 Source 4 Source 5
Source Type | swineBamm | SwineBarn | Manure Storage | Manure Storage | Cattle Yard

Housing Type or i
i

Finishing - Deep | Finishing - Pull

Earthen Storage

Earthen Storage

Manure Storage  §  f Fﬂ t_ _____ _,' w7 Plug Basin Basin DitfConcrete lot
Emitting Factor 165 a7 63 63 19
Emitting Surface
Width (ft) 70 70 200 0 0
Length (ft) 350 230 200 0 0
Emitting Area (sq ft) 24500 16100 40000 0 0
Odor Control Techr] 4 No Odor Contral | & Mo Odor Contral | A No Odor Contral | A No Odor Control | A No Odor Control |
Cdor Control Factol 1 1 1 1 1
Source Emitting Factor 404 156 252 0 0
Total Odor Emitting Factor (TOEF) 812
SETBACK DISTANCES FROM ODOR SOURCE AT VARIOUS ODOR ANNOYANCE-FREE FREQUENCIES IN FEET
Direction from source 5% Annoyance-free S8% Annoyance-free  S7% Annoyance-free 596% Annoyance-free S4% Annoyance-free 91% Annoyance-free
Morth 12423 7414 5149 3910 2817 1993
East 7983 3980 2064 2446 1662 638
South a730 4204 3104 2565 1779 886
West 7909 4220 3097 2441 1745 655
Celect which annoyance-fres curves to show on graph
D5%

— OO0 Anmahones fram

Emission )

Select destination and press EMTER or choose Paste

E O Type here to search




SD Odor Footprint Tool (SDOFT)

mSelect a county

Tevaas T Tria e



Weather/Terrain Impact Odor Plumes

©
©

South wind at 10 mph, Summer day South wind at 10 mph, Clear
With a few broken clouds, summer night, Open flat
Open flat terrain terrain

B 2-4 odor units
Il 1 odor unit

South wind at 2 mph, Summer day with a South wind at 10 mph, Clear summer
few broken clouds, Open flat terrain night, Trees down-wind of odor source



SD Odor Footprint Tool (SDOFT)

mSelect a county

mSelect an Odor Source
Cattle yard
Dairy Barn
Swine Barn
Manure Storage
Poultry Barns



SD Odor Footprint Tool (SDOFT)

mSelect a county

mSelect an Odor Source

mHousing Type or Manure Storage



Housing Type or Manure Storage

m Cattle Yard
Dirt/concrete lot
Free stall/scrape

mDairy Barn
Free stall

Loose housing
Tie Stalls

m Manure Storage
Earthen basin
Steel/concrete tank
Crusted stockpile

mSwine Barn
Gestation deep pit
Gestation pull-plug
Farrowing
Finishing deep pit
Finishing hoop barn
Finishing pull-plug



SD Odor Footprint Tool (SDOFT)

mSelect a county
mSelect an Odor Source
mHousing Type or Manure Storage

mEmitting Surface (dimensions)
Length & width

For swine barns with deep pits, only use
building dimensions since research was
done with them as one unit



SD Odor Footprint Tool (SDOFT)

mSelect a county
mSelect an Odor Source
mHousing Type or Manure Storage

mEmitting Surface (dimensions)

mOdor Control
Biofilter Geotextile cover
Impermeable cover Oil sprinkling

Straw cover at either 2”’°,4”,6”, or 8”




'
12
13
14
15
16
17

County of Site |  Brookings |
Source 1 Source 2 Source 3 Source 4 Source 5
Source Type | swineBarm | SwineBarn | Manure Storage | Manure Storage | Cattle yard |

Housing Type or i Finishing - Deep] Finishing - Pull | Earthen Storage | Earthen Storage
; ;

1g |Manure Storage | Fﬂ t_ _____ _,' w7 Plug Basin Basin DitfConcrete lot

19

20 |Emitting Factor 165 a7 63 63 19

21

zz |[Emitting Surface

23 Width (ft) 70 70 200 0 0

24 Length (ft) 350 230 200 0 0

25 .

25 |[Emitting Area (sq ft) 24500 16100 40000 0 0

27

28 Odor Control Tech]l A No Odor Contral | A No Odor Control | & No Odor Control | & No Odor Contral | 4 No Odor Contral |

28 |Odor Control Factol 1 1 1 1 1

3 |Source Emitting Factor 404 156 252 0 0

32

33 Total Odor Emitting Factor (TOEF) 812

;>E SETBACK DISTANCES FROM ODOR SOURCE AT VARIOUS ODOR ANNOYANCE-FREE FREQUENCIES IN FEET
35 - - - = === =]

37 |Direction from source 5% Annoyance-free S8% Annoyance-free  S7% Annoyance-free 596% Annoyance-free S4% Annoyance-free 91% Annoyance-free
32 Morth 12423 7414 5149 3910 2817 1993
39 |East 7983 3980 2064 2446 1662 638
40 | South a730 4204 3104 2565 1779 886
41 | West 7909 4220 3097 2441 1745 655
42

43 Celect which annoyance-fres curves to show on graph

24 0%
45 I OO0L Anmehmmes Frme L.

Emission )

Select destination and press EMTER or choose Paste

E O Type here to search i




% Annoyance-Free verses Distance

North - 3% of time odor is an issue

— - - 11 days/year!

Miles from source

T T East
0.4 0.3

West

South






Versin 4.1
SOUTH DAKOTA ODOR FOOTPRINT TOOL

Procedure to use SDOFT:
1 Select South Dakota County from drop down list where sie 15 Iocated.
2 Salect Odor Source Type from drog down Bst for each odor sounce at the she.
3 Select housing or manure storage type from drog down st for each odor spurce at the she.
4 Enter siza {width and kength) of emiting surface for each odor sounce at the she.
5 Enter pdor controd technology I any from drop down st for each odor source at the sita.
& View annoyance-free distances at botiom of page (scroll down).
7 Select the annoyance-free curves o be graphed by checking the square on the left bottom of this page.

County of Ste
e e e 2,400 head Nursery

Housing Type or Finishing - Deeg | Finishing - Pull | Earhen Storage || Eartien Storage

Manure Storage Alt Piug Basin Basin DirtConcrete ot
Emitting Facior 165 a7 63 =1 19
Emiting Surface
width iy [ Bl | 1] | ] | 0 | i ]
Lengtn gty | 140 | o | b [ [ [ [ ]
Emiting Area {54 1t) 8540 /] o ] o

Total Odor Emiting Factor (TOEF) 141

SETBACK DISTANCES FROM ODOR SOURCE AT VARIOUS ODOR ANNOYANCE-FREE FREQUENCIES IN FEET

Direction from souros I9% Annoyance-fres  OE% ATnoyancefes 5T Anmoyancefer 5% Annop@ncefres S4% Annoyancefres  S1% Annoyanoe-fes

orthenst aorz 1331 axd 796 672 =53
‘Southeast 2330 1306 1008 LT 673 471
‘Souttneest 2567 1367 1044 878 B30 439
orTwest 1728 1154 S48 829 Tid S48

Sebecy which afroyanosfres dures o

| 0% ooy froe 10 - b
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T e ASrevarcefrae

T ACTENEEE T i D
= e Aoyar-bes
— R Ay b e

e SDSU

Extension




- e e Q7%

294thelen

&

€ 2018 Goagle




SOUTH DAKOTA ODOR FOOTPRINT TOOL
Procedure to use SDOFT:
1 Select South Dakota County from drop down list where siie I5 located.
2 Select Odor Sowrce Type from drog down st for each edor souwrce at the she.

Version 4.1

3 Select housing or manure storage type from drog down Bist for each odor spurce at the siie.

4 Enter size (width and kength) of emitiing surface for each odor sowce at the sie.

5 Enter odor cortrol technology I any from drop down (15t Tor each odor source at the site.

& View annayance-free distances at botiom of page (seroll dowrn ).

7 Select the annoyance-free curves o be graphed by checking the square on the left bottom of this page.

ounty of Ste
Source 1 Source 2 Soue 3 Source 4 SOUce 5
Sounce Type Swine Bam Swine Bam Manure Siors
Houwsing Type or Finishing - Deep | Finishing - Deep Earthen Siorage | Earthen Storage
Manure Storage Pit P Basin Basin Dirt'Concrade lod
Emifiing Facior 165 165 83 B3 19
Emifling Surface
wth ) | 101.63 | 101.83 0 | 0 | 0 |
Lengtn ity | 133 | 193 o | 0 [ [ |
Emifling Area (sq ) 19653.19 19653.19 o o a
Odor Conbrol Tech A Mo Crdor Control A, N Ciclor Conbrol A Mo Didor Control A Bl Didor Conimol A Mo Cdor Conrol
Odor Conbrol Fachor 1 1 1 1 1
‘Source EmiEng Fackor 324 324 L] o a

Total Odor Emiting Factor [TOEF)

5459

Two 2,400 head
Finishing Barns

SETBACK DISTANCES FROM ODOR SOURCE AT VARIOUS ODDR ANNOYANCE-FREE FREQUENCIES IN FEET
Directon from source 9% Annoyancefree 9% Annoyance-fres  5T% Annoyance-fee 6% Annojance-fres 4% efree  H1% e-iee
Norm 11069 B465 4554 3496 2531 1600
East 7135 23 2646 2195 1468 B2
South I3 811 2783 2315 1605 E93
West 7155 685 2745 2123 1542 ES5
Sebect which ereyarce e (res o
— N
| 7% arvciyaree froe 200 - .
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Wersion 4.1

SOUTH DAKOTA ODOR FOOTPRINT TOOL
Procedure to use SDOFT:
1 Select South Dakota Courrty from drop down list where sife 16 Iocated.
2 Select Ddor Sowrce Type from drop down st for each odor sowms at the shie.
3 Select howsing or manure sborage type from drog down Est fior each odor source at the sie.
4 Enter size (width and length) of emitiing surface for each cdor source at the she.
5 Enter odor controd technology I any from drop down (st for each odor source at the site.
& View annoyance-free distances at botiom of page (scroll dowr ).
7 Select the annoyance-free curves o be graphed by checking the square on the left botiom of this page.

Courty af Site
Source 1 Spurce 2 Sowce 3 Sowce 4 SOunce 5

Source Type Swine Bam Swing Bam Swine Bam Manure Slorage
Housing Type of Gastation - Deep | Finishing - Deep | Earihen Stoage
Manure Storage Farrowing Pit Pl Hasin DirtiGoncrede lot
Emitting Facior BB 243 165 &3 149
Emitting Surface _

width gty | 185 | 171.83 | EE] [ 0 [ ] |

Length ity [ 455 | 542 | 313233 | o | [1] |
Emiiting Area {5q ) S6210 110314.86 HITDE.34 o a
Odor Control Tech A Mo Odor Controd | A ko Odor Control |4 Bio Odlor Conirol 4 Bo Odor Conéml A Mo Cdor Confreol
Odor Control Factor 1 1 1 1 1
‘Sourc= EmiEng Facikor Sh6 281 S0F o a

Total Cdor Emiting Factor (TOEF) 3TT4

SETBACK DISTANCES FROM ODOR SOURCE AT VARIOUSE ODOR AMNOYANCE-FREE FREQUENCIES IN FEET

DCirecton from source  99% Annoyancefres  95% Amnoyancefes  5TR Annoyanceter  S6% Annopecefer 4% e W% e
Lt 30402 17ED3 11315 g124 5407 3543
East 17541 B2TT Sa64 4135 2357 B14
South 19577 B06E 6502 5145 3063 1023
et 16870 E801 E373 4T30 2862 icike]
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SOUTH DAKOTA ODOR FOOTPRINT TOOL

Procedure to use SOOFT:
1 Select South Dakoda County from drop Sown 15t where sie I6 located.

2 Select Odor Sowce Type from drog down st for each odor sowce at the she.
3 Select housing or manure storage type from drog down Bst for each odor source at the sie.
2 Enter size {width and kength) of emitiing surface for each odor sounce at the sie.

5 Entar ogor controd technology B any from drop gown st for each odor source at the site.

& View annoyance-free distances at botinm of page (scroll down).
7 Salect the annoyance-free curves to be graphed by checking the square on the left bottom of this page.

Versiom 4.1

County of Site
Source 1 Spurce 2 Souce 3 Source 4 Source 5
Source Type Swine Bam Swine Bam Swine Bam Manure Siorage
Housing Type o Gestation - Deep | Finishing - Deep | Earihen Storage
Manure Storage Farmowing Pit Pl Basin Dirt'Concrete lot
Emiiting Facior =3 243 165 63 19
Emitting Surface _
wWidtn ity | 185 | 171.83 | 98 | 1 | [1] |

Lengin ity | 466 | 542 | 313.33 [ o [ 0 |
Emiiting Area {sq ) BE21D 11031486 3070634 o 1]
Cdor Control Technol EiciEr | Blalker | Eiciflier ]_AMo Odor Contmi | A No Odor Conail_|

— — —

Odor Control Factor K] 0.1 0.1 1
‘Source EmiSng Fackr 50 268 51 o 1]

Total Odor Emiting Factor [TOEF)

T

SETBACK DISTANCES FROM DDOR SOURCE AT VARIIUS ODOR AMNOYANCE-FREE FREQUENCIES IN FEET

Cirecfon from soume 9% rfrer  9EE =fEs  STR AnoyEnoe-tEe 96% Annopncefer W5 s 9%
Morth 8479 4703 3412 e | 1969 1477
East 5346 2766 30 1649 1125 550
South 5TE9 56 2135 1816 1340 733
iest 5586 26ET HIBS 1603 1210 611
Selert which BffoyEnO-e ures
| 9% Avcyeee-fras 4.0
[ =% drcparstfs
T e Asresarce e
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Biofilter

f Mechanically Ventilated Building

\“ Exhaust Fan

Odorous Air Dust Impactor
uced Odor Biofilter
s FREORER ) Wi
I \ “33 i::”i‘ ’: «) \\Ji\;/:q:v% :\/T’ * mdwﬁ f‘r:j b
1/
| Media Support
Air Plenum

_Pit Beneath Barn Air Duct

1Grow.org



Biofilter on MN 1500 Sow Unuit




Vertical Biofilter




Biofilter Performance

m Odor reduction = 80% - 90%
mH,S reduction = 80% - 90%
mNH; reduction = 50% - 60%

mDifferent designs & effectiveness

mThey are a tool that should be used when appropriate

m Only on cold weather fans



Wersion 4.1

SOUTH DAKOTA ODOR FOOTPRINT TOOL
Pmocedure to use SDOFT:

1 Select South Dakoda County from drop down list where sile Is locaied.
2 Select Odor Source Type from drog down Bst for each odor sowrce at the she.
3 Select housing or manure storage type from drog down st for each odor source at the sile.

& Enter size {width and length) of emitting surface for each odor source at the she.

5 Entar ndor controd technology I any from drop down st for each odor source at the slts.
& Viaw annoyance-free Mistances at botiom of page (seroll Sown).
7 Salect ihe annoyance-free curves o be graphead by checking the squars on the left battom of this page.

N Beef Feedlot
Swe:  somes  somes  swmsi  soues ee eealo
Source Type Cattle ‘Yard
| |
Housing Type or Earihen Storage - 400 X 200
Manure Storage DirConcrete lot | DitConcrete 1ot | Crusted Stociple Basin DirtConcrede lot
) )
Emitting Facior 19 19 o [} 19 - 150 X 50
Emiting Surface _
widin ity [ 400 | 150 | 75 [ 0 [ 0 | .
Length ity | 200 | 50 | 75 | i} | i | St k 1
Emiiting Area {sq 1) . B0000 T500 5525 o o - OC pl e manure
Odor Conbnal Tech A Mo Cuor Conirod M i Cidior Conbmol A Mo Do Caontrl A Mo Odor Coniml A Mo Cuor Corirol
Odor Control Factor 1 1 1 1 1
‘Source EmEng Fackor 152 14 5 i i
Todal Cdor Emitiing Factor (TOEF) 171

SETBACK DISTANCES FROM ODOR SOURCE AT VARIOUS ODOR ANNOYANCE-FREE FREQUENCIES IN FEET

Direction from soume ‘I5% Annoyonefrer  95% Amnoyance—ee [l 5T% Annoyenoe-tee Anno@noe-fee S4% Annoyance-free 51% Annoyance-ies
Worthenst 18 1472 893 T56 B20
‘Southeast 2600 1449 57 T43 322
‘Souttneest 2908 1526 974 TE3 o4
e 1939 1256 325 735 £52
Sebert which irEwirne i dures ¥

| #% dneciyaece fre 40 - a7

[ =% svcparsfes

T rm Asreveres-fras — - — T

e Asrewarce-fras

R Ayare b

TR Amyae b
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Procedure to use SDOFT:
1 Salect South Dakota County from drop cown list where site Is located.

SOUTH DAKOTA ODOR FOOTPRINT TOOL

3 Salect howsing or manure storage fype from drog down Bst fior each odor s50Urce at the siie.

4 Enter size (width and length) of emitiing surface for each cdor source at the she.

5 Enter odor control technology if any from dmop down list for each odor source at the sie.
& View annoyance-free distancas at batiom of page (scroll down).
7 Select the annoyance-free curves o be graphed by checking the square on the left botiom of this page.

County af ste
Source 1 Source 2 Soue 3 Source 4 SOUNce 5
Source Type | Cattie vard ]| Manure Storage | Manure Siorage | Catile Yard
Housing Type or Earthen Siorage | Earihen Storage Earthen Storage
Marire Storage DirtConcrete ot Bash Basln DirfConcrete kot Basin
Emniiting Facior 15 63 &3 13 63
Emiiting Surface _ _ _ _
width ity | 1000 | 375 | a0 [ 300 [ 300 |
Length ity [ 2250 | 350 | 515 | 1000 | B0 |
Emitting Area (sq ft) 22500040 131250 46350 800000 180000
Odor Conbral Tech A Mo Cdor Conbol A, Mo Cudor Conbol A Mo Cdor Control A Mo Cdor Coniol A Mo Cdor Confrol
Odor Control Factor 1 1 1 1 1
‘Sourns Emising Facior 4275 a7 252 1520 1134
Total Odor Emitiing Factor (TOEF) BO4E

NOTE: Worksheet was modiied by E. Corfus
weing @ nomputik version of the SOOFT
2 Select Odor Sowrce Type from drog down st for each odor sowrce at the she. that enables TOEF values pregler fhan 4000

SETBACK DISTANCES FROM ODOR SOURCE AT VARIOUSE ODOR AMNOYANCE-FREE FREQUENCIES IN FEET

Cirecton from source 99 Annoyancefres  DE% Arnoyancetes  5TH Annoyance-tEe  S6% Anncpancefes G4 e 3% —es
Bt 25100 o3a7 EB198 7116 5406 Jam
Southssst 21283 10632 TG46 G186 3916 1787
Souttsst 23370 11118 Ta24 6174 3942 1433
Morrwest AT427 10159 5393 7351 5825 4118
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.‘"! i .
\\

=20 -

=]
[=]

2 Beetf Feedlots

SDSU

Extension














image1.png







image2.png

e 97%

94%

20 4

-2.0 -













Summary

mSD Odor Footprint Tool 1s a science-based
program

mProvides a solid starting point for discussion
mNot perfect

mCommon sense!









Natural Windbreaks

m Take some time to
establish

m Odor reduction not
well researched, but
thought to be
beneficial

» Mixing
» Dispersion
» Absorption

m Esthetically pleasing
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