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Phase 6 Inputs Conceptual Model
Livestock Manure (and Biosolids)

Pasture

Fertilizer

Image Credits
https://utextension.tennessee.edu/lincoln/4-H/Pages/Livestock-Skillathons-%28Beef,-Sheep-and-Swine%29.aspx
Rebelwoodsranch.com
Seaburst.com
http://pubs.ext.vt.edu/442/442-308/442-308.html
http://nh.water.usgs.gov/project/champlain_bmp/ag.htm
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Phase 5 Manure
Conceptual Model
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Manure Volatilization BMPs
• Lagoon Covers

• all livestock
• reduces NH3 volatilization within the barnyard by 15%. 

• Alum
• all poultry
• reduces NH3 volatilization within the barnyard by 50%.

• Total Possible Effect = 36 Million lbs of volatilization 
reduction

• Average effect for 1 acre barnyard ~ 1500 lbs/year 
of volatilization

4



Phase 5 Manure
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Manure Treatment Technologies
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Non-Reactive N



10http://xkcd.com/1119/

Modeling Workgroup 8/9
Finding: Small effect
Recommendations:

Simple solution for a pound change based on transport
Applied to increases and decreases



Simple Method of Credit

• Calculate how much deposition changed

• Calculate how much would have made it to the bay 
and apply as a credit or load to the land use with 
the BMP
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Robin Dennis – presentation to Modeling Workgroup 1/8/13
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5% to 20% of NOx Deposited in 
Watershed
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50% of NOx from outside of CB 
Watershed
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At most, 20% 
of emissions 
are deposited

X

X

4X



25% of NH3 from outside of CB 
Watershed
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Assume that 
transport out 
is related to 
transport in.

Y * 1/3

Y

4Y * 1/3

Y
Y + 4Y/3

Fraction deposited = 40%



Ammonia Deposition
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Following the logic of the previous slide



What about direct deposition to 
the Bay?
• Area of Bay = 4479 square miles

• Area of VA, MD, and DE in Bay Watershed = 31362 
square miles

• Bay receives 14.28% of the deposition to the States
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Ammonia Deposition
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How Much of that Makes it to the 
Bay – watershed model run -
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Final Recommendation

• For any change in NH3 deposition based on a BMP, 
apply the ‘Total Delivered’ percentage as a pound 
increase or decrease to the most relevant land use
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