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PLS- Results 

• The PLS developed an alternative method to 
estimate poultry populations 

• The PLS developed a method to allow states to 
annually update their litter generation and 
N&P concentrations

• However, these results cannot be utilized in 
the current Bay Model 5.3.2, rather are 
recommendations for the Bay Model Phase 6



PLS- Conclusions

• The PLS focused on updating and quantifying values to develop 
creditable estimates for concentrations, manure generation and 
population for each poultry type at the state and regional scale.

• Data suggests a state/county difference in the  concentration of 
manure, manure generation, and each poultry type population

• Where data gaps exist in these parameters in any state or poultry 
type data the PLS recommends default data be used

• Concentrations: Utilize annual average N & P concentrations for 
each state based on samples from certified state and private labs

• Manure generation: Utilize annual average litter mass data from 
each state and relate it to the size of the bird produced (days of 
litter produced) 

• Population: utilize the USDA-NASS annual production numbers for 
broilers and turkeys.  However, there is insufficient NASS data for 
layers, breeders and pullets 



PLS- Recommendations

• The PLS will continue to pursue alternative 
methods to better quantify the data utilized in 
the Bay Model

• The PLS will continue to work with the poultry 
industry to quantify how the changes in feed 
formulas, genetics, phytase amendments, and 
litter management impact the litter volume 
and nutrient concentration 



PLS- Recommendations

• Suggestions: 

– Need county scale bird populations including:

• Layers, breeders, and pullets

• Turkey hens and toms

– Need average live bird weight at county scales

– Need mass of litter or manure produced for all 
poultry types

– Need concentration values of N & P for all poultry 
types
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Difference between As-Excreted 
Manure and Poultry Litter

• “…Recoverability can be interpreted as the 
amount of as-excreted manure or nutrients 
left in litter to be made available to crops after 
all storage and handling losses and 
volatilization has occurred. As-excreted 
manure values cannot be compared to litter 
values without first applying estimates of 
recoverability…”



Importance of Recoverability Factors

• Recoverability factors 
determine how much as-
excreted manure is 
available to runoff from 
the barnyard. 

• Recoverability can be 
improved by 
implementing BMPs.

•Recoverability factors 
should be fully reviewed 
by AMS, AWMS Panel 
and Ag Workgroup



Equation 1. Poultry Phosphorus Production Based on 
Litter 

(Used for Broilers)

Lbs of P/Year = (Lbs of Litter/Bird Produced) 
X (Lbs of Dry Matter/Lb of Litter) 

X (Lbs of P/Lb of Dry Matter) 
X (Birds Produced/Year)



Equation 2. Poultry Phosphorus Production Based on 
As-Excreted Manure 

(Used for Pullets)

Lbs of P/Year = (Lbs of As-Excreted Manure/Bird Produced) 
X (Lbs of Manure Recovered/Lbs of As-Excreted Manure) 

X (Lbs of Dry Matter/Lb of Manure Recovered) 
X (Lbs of P/Lb of Dry Matter) 

X (Lbs of Recoverable P/Lb of P) 
X (Birds Produced/Year)



Equation 3. Poultry Phosphorus Production Based on 
As-Excreted Manure with Litter Concentrations

(Used for Turkeys and Layers)

Lbs of P/Year = (Lbs of As-Excreted Manure/Bird Produced) 
X (Lbs of Manure Recovered/Lbs of As-Excreted Manure) 

X (Lbs of Dry Matter/Lb of Manure Recovered) 
X (Lbs of P/Lb of Dry Matter) 

X (Birds Produced/Year)



Litter (or Manure) Produced

• Broiler litter production 
can be estimated based 
upon average market 
weight. 

y = 0.312971x + 0.732730
R² = 0.922254

2

2.2

2.4

2.6

2.8

3

4.5 5 5.5 6 6.5 7 7.5

Lb
s 

W
e

t 
Li

tt
e

r/
B

ir
d

Lbs Average Market Weight

PLS

Linear (PLS)

Linear (Malone)

Relationship of Broiler Litter Production to 
Average Market Weight

• Turkey, Pullet and Layer as-excreted manure production was taken from 
ASABE sources. 

• These as-excreted values must be combined with estimates of manure lost 
in the barnyard prior to storage using recoverability factors from USDA. 

• Recoverability factors will be subject to change for all livestock based upon 
recommendations from the AMS and the AWMS expert panel.



Nutrient Concentrations
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• Sample years: Use 
3-year moving 
average

•1985 through first 
sample year: Use first 
moving average point

•Last sample year 
forward: Use last 
moving average point

•States should submit 
sample data each 
year 

•If no sample data is 
collected, state 
receives Bay-wide 
average



More about Concentrations…

• Data not collected for pullets, so ASABE must be used.

• AMS recommends applying yearly change in layer 
concentrations for P to the ASABE estimates for pullets.

0.016

0.017

0.018

0.019

0.02

0.021

0.022

0.023

1995 2000 2005 2010 2015

Lb
s 

P
/L

b
 D

ry
 L

it
te

r

Year

Bay-wide 3 per. Mov. Avg. (Bay-wide)

Bay-wide P/Lb Dry Litter for Layers (to be used for NY, PA, MD, DE)



Populations

• NASS provides yearly 
production values for 
turkeys and broilers. 
Production can be 
assumed to represent 
total population.

USDA Bird Production Estimates
Birds Produced/Year = (Year-End Inventoried Birds X 1/Cycles of Birds per Year) 

+ [(Annual Birds Sold/Cycles of Birds per Year) 
X ((Cycles of Birds per Year-1)/Cycles of Birds per Year)]

•USDA estimates 1 cycle of layers produced per operator per year; this means 
that inventory from Ag Census can be used to estimate population. 
•USDA estimates that 2.25 cycles of pullets are produced per operator per year.



Results and Updates

• Appendix B has results by 
bird type, state and year.

• Results will be used in initial, 
October, 2015 Phase 6 
calibration.

• Results will replace 
automatic phytase BMP in 
Phase 6. BMP will still be 
available for planning.

• New data can be collected 
to update tables prior to 
September, 2015. 

• New data can be collected 
prior to final Phase 6 
calibration in Fall, 2016.



Submitting New Data

• “… The AMS recommends that raw sample 
data for each parameter be submitted to the 
Bay Program using standardized templates… 
Ultimately, the Partnership will need to 
determine both the method and frequency of 
collecting and updating these values…”

• These standardized templates should be 
provided by Ag Workgroup.



Next Steps

• Ag Workgroup approved report in March. 

• Water Quality GIT reviewing report for April 
13 face-to-face meeting. 

– Report available at: 
http://www.chesapeakebay.net/S=0/calendar/eve
nt/22315/. 

– Please provide any comments to Water Quality 
GIT representative ahead of April 13 meeting.

http://www.chesapeakebay.net/S=0/calendar/event/22315/


Questions?
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