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Problem: Ammonia Losses Are

Economic loss of plant available N

v’ lose $0.45 / Ib N emitted, lowers N:P ratio in manures
Environmental affects, re-deposition, aerosols PM, ¢
v’ natural ecosystems acidification and species shifts

v" aerosols increase regional haze, respiratory ailments
Estimation challenges for N management

v managing ammonia losses requires estimating losses



Estimated Ammonia Emission Sources for

Chesapeake Bay Watershed

(Per. Comm. Battye et al, 2000 — NH, in Airsheds & Watersheds Workshop)
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Urea Reactions

2 NH

3, gas + CO
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NH; Emissions from UK Cattle

(Pain et al., 1998)
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NH; Emissions from UK Poultry,
Traditional Side-wall Ventilation

(Pain et al., 1998)
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NH; Emissions from Poultry Grown in

Tunnel Ventilated House, Arkansas
(Moore et al., 2010)
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NH; Emissions, Broilers in MD,

Side-wall Ventilation, after litter treatments
(Meisinger, Harter-Dennis, unpublished 2008)
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Ammonia Volatilization




Ammonia Losses from Manure Types or

UAN Fertilizer over Time
(Thompson & Meisinger, 2000; Meisinger et al. 1999; Mcinnes et al. 1986)
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NH; Losses from Land Application

(Meisinger & Jokela, 2000)

Ammonia losses affected by:
v'Manure characteristics : TN, NH,-N, % DM

v'Application method: sfc. vs. incorp. vs. band

v'Weather conditions: temp., wind, rainfall

v'Soil properties: infiltration, sfc. residues,
CEC, pH




Ammonia Wind Tunnels
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Tillage Effects NH; Loss, Poultry L., Wind Tunnels, 6 d

(Meisinger & Pote unpub. data 2008)
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Question: What affect does
tillage have on ammonia loss?




Poultry Litter Injector
(Pote, 2008)




% NH4-N Lost
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Tillage Effects on NH; Loss

Dairy Slurry, Wind Tunnels, 7d

(Thompson & Meisinger, 2001, Meisinger unpub. 2009)

Tillage Implement

O Surface
B Ph'nx or Aer.

B Turbo Till

35% reduction

@ Chisel Plow

80% reduction

M Inject or Disc

90% reduction

B Mold. Plow

99% reduction
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N Budget for Slurry Placement

(Thompson et al, 1987)
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® Soil Org. N B Soil Org. N

The Soil N Cycle is still at work

(lower NH; loss promotes > denitrification)



Question: What happens to the

ammonia after it 1s volatilzed?

Atmospheric deposition within the Bay watershed
Atmospheric transport out of Bay watershed

Deposition & transport - but in what proportions?

Answer requires real-world data on the characteristics of
Atmospheric Ammonia Dispersion



Plume Dynamics over Time

Each panel = a 9 second interval



Horizontal view of typical NH; Plume
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Question: What happens to the

ammonia after it 1s volatilzed?

Atmospheric deposition within the Bay watershed
Atmospheric transport out of Bay watershed

Deposition & transport - but in what proportions?

» Answer requires real-world data on the characteristics of
Atmospheric Ammonia Dispersion.

> Answer: Estimate that 15-30% of NH§ volatilized remains in

Chesapeake Bay watershed, remainder out to N. Atlantic.
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Short-term and Long-term Needs

Short-term Implementation needs:

» Expand use of manure injection, or high-residue soil
tillage implements

» Expand use of litter acidification agents in poultry
houses

» Expand low crude protein diets to reduce ammonia
losses Iin dairies

Long-term Implementation needs:
> Research and develop non-litter flooring for broilers

> Research fate & transport of atmospheric NH; in the Bay
air-shed

» Research and develop practices to minimize nitrous
oxide (N,O) losses from injected manure
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