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| Over the Pa

* Public complaints over air emissions from large
animal feeding operations (AFQOSs)

» National Research Council report (2003)

e Insufficient scientific data to regulate air emissions
from AFOs

e Comprehensive emission study needed (NAEMS)
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= 'NAEMS =

Established in 2006 by a voluntary Air Compliance
Agreement between the EPA and the pork, dairy, egg
and broiler industries.

Addresses lack of data cited in NRC report.
Livestock producers provided financial support to
obtain emissions data to:

e 1) accurately assess emissions from livestock operations
and compile a database for estimation of emission rates;

e 2) promote a national consensus for emissions-
estimation methods/procedures from livestock
operations.
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Funding: National Pork Board, National Chicken
Council, National Milk Producers Federation,
American Egg Board

EPA Office of Air Quality Planning and Standards
(OAQPS)

Lead institution Purdue University (Dr. Al Heber)

Site Pls from Cornell Univ., lowa State Univ., NCSU.,

Texas A&M University, Univ. of California-Davis,
Univ. of Minnesota, Washington State Univ.
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Legend:

1 - Broilers

2 — Layers

3 - Finishers {Swine)

4 — Sows (Swine)

5 — Dairies

A — Area or open Source
B — Barn source




Wemissiomgulatory/
concern and monitored?

Ammonia, NH
-~ EPCRA (Emergency Planning and

Hydrogen Sulfide, HZS Community Right-to-know Act)
Particulate Matter, PM (Dust) } _

Clean Air Act
Volatile Organic Compounds (VOCs)

Greenhouse Gases
e Carbon dioxide, CO,
e Methane, CH, (dairy only)

e Nitrous oxide, N,O (restricted to few sites)



Governing GW
- from ventilated building
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Gaseous ER of the source during sample integration time t, (g house™ t7)

PM emission rate of the house (g house™ t7)

Average ventilation rate of the house during sample integration time t under field
temperature and barometric pressure (m’ house™ t)

Gaseous concentration of incoming and exhaust ventilation air, ppm,

PM concentration of incoming ventilation air (ug m™)

PM concentration of exhaust ventilation air (ug m™)

molar weight of air pollutants, g mole™

molar volume of the gas under consideration at standard temperature (0°C or 20 C)
and pressure (1 atmosphere) (STP). 0.022414 m’ mole™ (0°C) or 0.024055 o’
mole™ (20°C)

standard temperature, 273.15 K (or 293.15 K)

absolute house temperature, (°C+273.15) or (°C+293.15) K

standard barometric pressure, 101.325 kPa

Xin et al. (2010) Mythologies and Protocols for Analysis of Raw data to minimize
uncertainties of resultant aerial emissions estimation (In Press). ’



e Emission rate = concentration x ventilation rate

* Emissions are a mass per unit time

e g/d/m=2, per surface area
e g/d/AU (per Animal Unit, AU = 1000 Ib = 500 kg)
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NH; concentration (mg m3)
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NH; emission rate (g d-' AU")
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3 emission rate vs Animal density
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_ NH3 emission rate vs Anima denS|ty

Sow Farm (Gestation)
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across farm operations

H,S emission rate (g d-' AU-)
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across farm operations

H,S emission rate (g d-' AU-)
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- H2S emissi

~ farrowing cycle (10/28/09 to 11/24/09)
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—— Ancillary Information

Feed Inputs and Composition
Analyses of pit liquid and pit sludge

Animal numbers and live weight changes during
rotation

Observation of pit recharge events
Management differences/styles

Foundation for additional work/studies:
e Development of process-based models

e Reduction in emissions through changes in existing
management practices

22
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Summary and Conclusion
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"Ammonia Emission

Breeding (17.8 g/d-AU)
Gestation (22.6 g/d-AU)
Farrowing (15.1 g/d-AU)
Finishing (57.4 g/d-AU)

Per barn basis, 5 kg /d from finishing operation

Nine barns at finishing farm emit close to 100 Ib NH, d-!
(45.4 kg NH; d1).
Per N feed consumed at finishing operation, about 10 %

of N was emitted as NH; (45 kg N/barn-day vs 5 kg
NH./barn-day).
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~Hydrogen Sulfide Emission

Breeding (0.9 g/d-AU)
Gestation (0.7 g/d-AU)
Farrowing (15.5 g/d-AU)
Finishing (2.1 g/d-AU)
Farrowing operation - could be a potential hazard to pigs
and farm workers

Not close to 100 Ib H,S d* (45.4 kg d*, EPCRA
threshold)
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