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Three main topics

Manure applications

Crop Yields

Mortality 



Manure Applications



Setting the stage:

May 2024
• Land Uses

June 2024
• Determine acres of 

grain with manure 
using Plant 
Available Nitrogen

July 2024 
• Small quantities of 

manure  spread 
over larger areas

August 2024
• Apply manure to 

Grains and Silage 
with manure FIRST







Recap:

Group 1
• Grain with manure
• Silage
• Small Grains
• Double cropped
• Other crops
• Specialty (high and low)

Group 2
• Other Hay
• Pasture

Group 3
• Soybeans
• Legume Hay
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Grain and Silage 
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Recap: Final groupings

Group 1
• Grain with manure
• Silage

Group 2
• Small Grains
• Double cropped
• Other crops
• Specialty (high and low)

Group 3
• Other Hay
• Pasture

Group 4
• Soybeans
• Legume Hay



What is the goal for today?

Proposed decisions:

The acres of Grains with 
Manure should be 

determined using Plant 
Available Nitrogen

Modify the manure spread 
algorithm to create a 

fourth group as shown in 
this presentation



What is your level of agreement? 



Questions?



Questions?



Crop Yields 



Why crop yields matter

• Yields and nutrient applications are tied together

Crop yield 
Nutrients 
applied

We need nutrients to 
produce  a crop yield

As yield increases so does 
nutrient application 



Expected Yield Attracts Applications

Average Yield Used in Long-term
Loads Calculations
(CAST scenario loads)

Annual Yield Used in Dynamic Model 
(Load estuarine model)

*EXAMPLE 
DATA ONLY

Census Data
Estimate
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Path of investigation
Goals: 
• Estimate farmer yield expectations at the county level which drive the application of nutrients.
• Estimate various yield trends to support potential scenarios.

Collect crop yield data 
from 1950 to present Estimate annual yields Apply trend analyses

Census Data
Estimate

USDA Census and Survey data



Let’s look at some CAST scenarios:

Current – The current 
Phase 6 CAST 

method 

•Yields are 
unchanged from P6. 

Proposed – Proposed 
updated Phase 7 

method 

•Yields are updated 
with Joseph’s work.



Mortality 



What is animal mortality in CAST?

• Nutrients from dead animals 
• Routine deaths NOT mass mortality events 

• i.e. avian flu 

• Currently there is no independent pool of mortality nutrients

https://d18lev1ok5leia.cloudfront.net/chesapeakebay/documents/Animal-Mortality-Mngmnt-Expert-Panel-Report-WQGIT-Approved.pdf


Context:

Why do this?
• Improve CAST simulation of mortality nutrients 

(Expert Pannel recommendation).

What are we expected to do?
• Decide if we should adopt a different methodology 

to simulate mortality nutrients. 



Animal Mortality Management BMP Expert 
Panel
1. Routine Mortality Production

• Mass of mortalities, N, and P per Animal Unit (AU, 1 AU = 1,000 pounds 
liveweight) per year produced by the most important animal agricultural 
practices in the Chesapeake Bay Watershed. 

2. Disposal Methods
• N and P reduction efficiencies of selected mortality disposal methods, and 

categorize the fractional masses of carcass nutrients removed from 
agricultural systems, recycled by producers in a Nutrient Management Plan 
(NMP), volatilized to the atmosphere, and leaving the practice by all other 
pathways (leaching, overland flow, etc.). 

https://d18lev1ok5leia.cloudfront.net/chesapeakebay/documents/Animal-Mortality-Mngmnt-Expert-Panel-Report-WQGIT-Approved.pdf
https://d18lev1ok5leia.cloudfront.net/chesapeakebay/documents/Animal-Mortality-Mngmnt-Expert-Panel-Report-WQGIT-Approved.pdf


Phase 6 implementation 

• Manure nutrients stay in their county of origin UNLESS they are transported

Manure
processing in
CAST

Animal Numbers

Manure Generated
Nutrients per lbs of

animal

Feed additive BMPS**

Direct Deposition
on Pasture

Volatilization

Applied to pasture
land use

Direct Deposition
to Riparian Pasture

Volatilization

Applied to streams

Deposited within
Barnyard, feeding space,

or confined areas

Ammonia
reduction BMP

Volatilization

Animal Waste
Management BMPs Barnyard BMPs

Storage and
Handling Loss from

feeding space

Applied to Crops

Transport BMPs

Transported out of
county

Manure source or
category

Application of
Manure Nutrients

Losses of Manure
Nutrients

BMPs impacting
manure calculations

Key

** Currently
represented
by manure
nutrient
generation
values based
on available
reported
data.



Contribution of mortalities to nutrients:



Contribution of mortalities to nutrients:



Why does this matter?

• Animals exist
• Impact areas relying 

on mortality 
disposal

https://cast.chesapeakebay.net/EstuaryTrends/AnimalUnits


Phase 6 implementation: A problem

Caused an increase in overall loads

Caused CAST to add in a load to be reduced by mortality BMPs

First tried to apply a reduction to CAST

There was no explicit load for mortality



Phase 6 implementation: A solution

Apply percent reduction to feed space load in Phase 6

Run CAST repeatedly changing the mortality BMP each time
Shows how each BMP would reduce nutrients relative to others 

Create a baseline
Non BMP condition Burial



Efficiency Values for Practices

Pollutant Burial Compost Incineration Rendering

TN 0 0.124% 0.372% 0.372%

TP 0 0.059% 0.059% 0.059%

TSS N/A N/A N/A N/A



Questions?



Thank you for attending office hours!

• We will reconvene at the start of the main meeting 
• this link at 09:00 
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