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: = Concept of the “air-shed”

— Part of the atmosphere that
behaves in a coherent way
with respect to the
dispersion of emissions.
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Water flows downhill” like.. .
“air pollutants flow downwind”

Chesapeake Air- & Water-sheds
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http://en.wikipedia.org/wiki/Earth%27s_atmosphere
http://en.wikipedia.org/wiki/Emissions
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- U‘S EnV|rGrTmEﬂtaI—Protect|on Agency (EPA)

~is asking agriculture to “take its turn” in
Improving national air quality
— manufacturing, transportation, energy, etc. have
taken their “turns”
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Image from EnVIronm N

Donora, PA @ noon 29 Oct 1948
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-- But what about haze?

ﬁ‘n—

-- Global warming?

audobonmagazine.org
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= Regulated gases
= Greenhouse gases
= Odor
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= Hydrogen sulfide

= Greenhouse gases
— Carbon dioxide L _
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Sheep
Swine 10% Human Sources
Combustion
Waste Treatment
Refrigeration
Cattle 43%

Fertilizer 10% gl

Poultry 27%

Battye, R., W. Battye, C. Overcash, and S. Fudge. 1994.
Development and Selection of Ammonia Emission Factors.
Final report prepared for U.S. EPA 7
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= Manure in housing and storage
e —

= Poultry and cattle are major sources
followed by swine

Sheep

Swine 10% Human Sources

Combustion
Waste Treatment

=

Refrigeration ‘
Cattle 43% ~ e —

Fertilizer 10%

Source: Battye, R., W. Battye, C.
Overcash, and S. Fudge. 1994.
Development and Selection of Ammonia Poultry 27%
Emission Factors. Final report prepared
for U.S. EPA
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= Local deposrhon in sensmve areas G
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= “Global™ combination with atmospheric trace
gases to form aerosols
Fne  Flour

— These compounds are
- Particle
the precursor of fine <2.5 microns
Icle aeresols (PM,:)

— Reducedwisibiity=haze

— Respiratory problems
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Malm, Willlam™ CThtroduction to Visibility. 1999.
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—w Ammonia;
= Hydrogen sulfide
= Greenhouse gases
— Carbon dioxide | | =
ethane 5 - i

"g ‘?E-IEI

"I

-~ — Nitrousiexice




6: o,

UIflce S SOLUFCE

—

. _—.:’! -

- " Manurerin storage - anaerobic conditions
= Swine manure

= Very low H,S from cattle and poultry
manures |

R

lon from housing
typically is small
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= Ammonia-
= Hydrogen sulfide

= Greenhouse gases
— Carbon dioxide

— (’/
‘ ] 'iiﬂ
\-? 1?‘—!"“%‘




USA GlreennpusesGas GG Sources

ated 1C C‘G 0] |

Electricity Generation

Transportation
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ndustry
Only about 2% of GHG

1,000 from livestock production A Agriculture

~" _Commercial

=
,._J-' ‘_J-"'
-

__.—-—.—l-l"--l-l-_._._.—-———-—.-—-—h_‘_'
Residential

1990 2000 2006

Inventory of U.S. Greenhouse Gas Emissions and Sinks:
1990-2006, USEPA #430-R-08-005
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Manure
Managemen
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Natural Gas
Systems

Enteric
Fermentation
21%

cattle ...)

Source: US Emissions Inventory 2005. EPA 430-R-05-00



Nitrous OAJCJ Iriveritory USE

\\ Agricultural Soil

Mobile
Sources 11% Management 67%

denitrification processe
in soil produce N,O

Source: US Emissions Inventory 2005. EPA 430-R-05-00
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-=='-‘A‘mmon1a—a major source & regulated gas
= Hydrogen sulfide — minor but regulated gas

= Greenhouse gases — Anthropogenic sources
— Carbon dioxide — not a major source
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sSESAMonia=a major source & regulated gas
= Hydrogen sulfide — minor but regulated gas

= Greenhouse gases — AnthropogeniGiSeuCES ™
— Carbon dioxide — not a major source

ethane,> 40% all Ag: cattle.a major source

' application

g

Estimates from: Climate Change 2001: The Scientific Background
Cambridge University Press
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= Regulated gases
= Greenhouse gases
= Odor

i
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= EPA has \ virtually no odor regulations or
"”“'Cﬂterla‘SO‘Cltlzen complaints against local

evaluated

— Scentometer used In

gﬁme EPA regions

* Hydrogen sulfide
= Ammonia
= 180 compounds in swine odor

Nasal Ranger™ field olfactometer 19



— —

e ——— —— -

_CAA _Qjean A|r Act

CERCLA —Comprehensive
Environmental Response, Compensation
and Liability Act

eEPCRA —

nc 'ng'aﬂ‘d's—:
Ight-to-Know Act

20
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lelz en COHEéfﬂ and Iawsuns OVer odor a'lr
-»———emlsslens—and mega-livestock farms

= |ndividual EPA actions

= 2003 National Academy of Sciences report
— Insufficient scientific data to regulate

= Consent Agreement between
OA and livestock organizatie

FEMW‘E ns

onitoring Study completed at 22 farms

\\..
Y-

Air Emissions from Animal Feeding Operations. 5,
2003. National Research Council
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= Regulated gases
= Greenhouse gases
= Odor
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& Ammonia= major source & regulated gas
= Hydrogen sulfide — minor but regulated gas

= Greenhouse gases — AnthropogeniciSeuceS ™
— Carbon dioxide — not a major source
wealethane=.40% all Ag: cattle.a major source

— Nitrous oxicde > 50% =l A [agelkeissllfekiifes
grmarily




EmissionsyAnimalAghcultuge
e Gllcl o)z 161 01210 i
- Global® LCocall | Concerm—F
‘Compoeund{——Effect Effect
Ammonia |Major Minor Deposition
Haze
Nitrous Significant | Insignificant | Climate change
oxide -
ietiane. . (Significant | Insignifi Climaté‘clmge#
Carbon Significant | Insignificant | Climate change
dioxide
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Adapted from: Air Emissions from Animal Feeding Operations. 2003. NRC
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| —Emission— Global

Local Concern
Compound Effect Effect
Odor Insignificant | Major Quality of |
human life
Hydrogen Insignificant | Significant | Quality of |
— . human I'ﬁe#

o
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Adapted from: Air Emissions from Animal Feeding Operations. 2003. NRC



Viore Alr Quality Kesolrces

Livestock and -f_’oultry Environmental
Stewardshlp (LPES) Cumculum

ﬁ cxiEnsiomoraes 2 I o Mo, —|
Ctl animal manure management

Select - air quality
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http://www.extension.org/animal
http://www.extension.org/animal
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Eileen Fabian Wheeler
Professor of Air Quality
Agricultural & Biological Eng
efw2@psu.edu
814-865-3552
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~ and belng monitored? X =
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=~ —Ammonia, NH,

- A Wi gulisslogscie of fee)ufal rou COICETIIN

—Hydrogen sulfide, H,S

— Particulate matter, PM (dust)
—\Volatile organic compounds VOC

:Greenh@

=Carbon Dioxide, CO,
= Methane, CH,
= Nitrous oxide, N,O




= The generation of particulate matter where some
portion of the material escapes beyond the
property where source Is located.

Blowing Dust Area
NEXT 40 MILES

M, = emissions arise
from fugitive dust sources

cbarc.aes.oregonstate.edu
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T Emission | Global Local

?-—C—empeund—- Effect Effect
Odor Insignificant | Major Quality of
human life |
Hydrogen Insignificant | Significant [Quality of
sulfide human life

“dust™ | Insignificant

Significant, | I:Ia_z_e#

Ine “dust” Insignificant | Major Health
PM, = Haze

Adapted from: Air Emissions from Animal Feeding Operations. 2003. NRC
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