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How far have we come?
e 7013 —

* Building a Better Bay Model — Agricultural producers and industry representatives
stressed the need for better poultry data to inform modeling tools.

* 2013-2015 -

e Over 10,000 nutrient concentration samples collected and analyzed by partners
across the watershed to better characterize poultry.

* Developed new approach to estimating populations for turkeys and broilers.

* 2016-2017 —

e Tested and refined poultry information in the model.

* Today —

 Describe how it all works.

 Tomorrow-July 31 -

* Provide feedback to Matt Johnston at mjohnston@chesapeakebay.net and Gary
Shenk at gshenk@chesapeakebay.net.
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Manure Generation for Broilers - Equation

2. Define Manure Available to Crops
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Lbs of P/Year =
(Lbs of Litter/Bird Produced)
(Lbs of Dry /\/Iai;er/Lb of Litter)
(Lbs of P/Lb cj; Dry Matter)
(Birds Procj'(uced/ Year)

Multiply:
Litter Production — Based upon PLS report; tied to average
market weight
Dry Matter Fraction - Based upon PLS report
Litter Nutrient Concentration - Based upon PLS report
Birds Produced — NASS annual production data



Manure Generation for Broilers - Population

2. Define Manure Available to Crops

Manure Generated

Broiler Production and Value — States, United States, and 19 State Total: 2013

[Annual estimates cover the period December 1 previous year through November 30. Broiler production including other domestic meat-type strains.

Excludes States producing less than 500,000 broilers]

\4

Volatilization

3. Spread

€

Stat Number Pounds Value of
é ate produced produced production
(1,000 head) (1,000 pounds) (1,000 dollars)
Alabama ... 1,048,600 5,872,200 3,558,553
ATKANSAS ...ooiiieiieee e 996,400 5,978,400 3,622,910
Delaware .. 215,600 1,530,800 927,665
Florida ...... 64,400 392,800 238,037
v Georgia .. 1,334,600 7.607.200 4,609,963
Kentucky ... 309,000 1,668,600 1,011,172
on to Deposited Maryland ... 305,200 1,617,600 980,266
ithin Barnvard M}nnlesgta‘,... 48,100 283,800 171,983
I ot Y Mississippi . 734,000 4,477,400 2,713,304
rea MISSOUR et 277,400 1,331,500 806,889
| |
— North Carolina ........cccccovveeieeeeiiecee e 785,500 5,891,300 3,570,128
r - 1 Stored OhiO ... 70,100 406,600 246,400
Ammonia
| 5 | Manure Oklahoma .... 206,200 1,360,900 824,705
L Reduction BMPs 1 Pennsylvania .. 168,800 945,300 572,852
- South Carolina 226,500 1,585,500 960,813
Tennessee ...... 172,800 898.600 544 552
Texas ....... 610,100 3,599,600 2,181,358
Storage and - Available Virginia ........ 249,600 1,347,800 816,767
e— Handling Loss 6 Barnyard BMPs for West Virginia . 96,800 387,200 234,643
- WISCONSIN .o 53,100 223,000 135,138
Transport
Other States ' ..o 552,000 3,220,600 1,951,683
L N N | .
Manure A"af"ab'e UNited SEALES ...rrrr oo 8,524,800 50,626,700 30,679,781
Transport s
v Application 19 State Total ? ....ooeeeeieeeerieece e 8,222,700 49,008,600 29,699,212
. ... ! California, lllinois, Indiana, lowa, Louisiana, Michigan, Nebraska, New York, Oregon, and Washington combined to avoid disclosing individual
Mineralization operations.

? States in the 19 State Total include Alabama, Arkansas, California, Delaware, Florida, Georgia, Kentucky, Louisiana, Maryland, Missouri, Mississippi,
North Carolina, Oklahoma, Pennsylvania, South Carolina, Tennessee, Texas, Virginia, and West Virginia.

Manure to
Crops

NASS, 2014. Poultry Production and Value. United States Department of Agriculture’s National Agricultural Statistics
Service. Updated, April, 2014. http://usda.mannlib.cornell.edu/MannUsda/viewDocumentinfo.do?documentID=1130



http://usda.mannlib.cornell.edu/MannUsda/viewDocumentInfo.do?documentID=1130

Manure Generation for Broilers - Population

2012 Ag Final 2013

2012 Ag Census 2013 NASS

2. Define Manure Available to Crops census ) ) PrOduction
Fraction Production .
Inventory Estimate
Kent 7,708,825 0.178418 - 37,824,641
New Castle - - - -
Sussex 35,497,689 0.821582 - 174,175,359
Statewide 43,206,514 - 212,000,000.00 212,000,000

* NASS statewide data broken down to county based
upon the fraction of Ag Census inventory data for

broilers in that county.
 States have option of providing data to replace

fractions.




Manure Generation for Broilers - Population

2. Define Manure Available to Crops

I Manure Generated I
r
ﬁl
|

V Vo

E Fsition Dire on to Deposited
: 2 Ri| re within Barnyard
rea

Stored

|
T b bl ]
1 Ammonia |
L Reduction BMPs 1 Manure

Storage and [
pm= | Handling Loss é Bﬁm}'ﬂrdBMPs-l

-
Manure
l- Transport

e
i for ’
Transport

Available
for
Application

Volatilization

Look What the Chicken Industry Is Doing for Delmarva
2012 Facts about Delmarva's Meat Chicken Industry

Annual broiler/roaster/Cornish production ...........ccoeeeeeeeeensesesseeessennens . 558,146,613

Totallpolnds prodiited e e s 3,611,418,401
Number of broiler/roaster/Cornish hoUSEs.............cooorrirrureineeneeerie e eesaeeseseesenns 4,604
Broiler/roaster/Cornish house capacity ..........ccocooreneeeeuneeneeneeneieeseieeeseeesesseeseees

Broiler/roaster/Cornish, and breeder growers

e b e ] e L ] 1) L

Value of chicks STArTed........oouvcieceeerieeecieceeeei et $164,088,599
Annual feeabillbe e o e e s el $1,232,577,588
Bushels of corn used for feed...........oreererieseesesese e ssssessssesssesssessens 78,986,205
Bushels of soybeans used for feed . simunnamnsnmmmmmmmmm e v 24,793,709
Bushels of wheat used for feed. ... st 370,402
Packaging and other processing SUPPlIEs.............ccoowuoerurerevnssseesssesssssssssessssssssaens $174,682,277
Potltry’company capital improvements . s s msisnisi $71,987,475
GPOWer CONTIACT DAVINENTS russrsss:susmsressssrssasmssssssassss sassass s ia s ss s s ssyiaassamaia $190,064,635
Poultry companies payroll, excluding benefits..........ccccoooeimroeiericeinrreinseens $443,058,177
Wholesale value of broilers/roasters/Cornish............ooeeeeeeeeeeeeeeeeeeeeeeenenns $2,675,660,872

Each job in the poultry processing industry creates 7.2 jobs elsewhere.

A University of Maryland study concluded that jobs directly and indirectly dependent upon
the broiler chicken industry represent over one out of every twelve jobs in the region.

Prepared by:

Delmarva Poultry Industry, Inc.
16686 County Seat Highway
Georgetown, DE 19947-4881 X

302-856-9037 b
dpi@dpichicken.com

www.dpichicken.org
March 2013
f\facts12 ®

* DPI estimated broiler
population in
Delmarva counties at
558 million in 2012.

 Phase 6 estimated
557 million in 2012.

e Total difference of
0.25%!
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Broiler Populations - Tableau

Jhio

ontact the Agricultural Modeling \
Subcommittee for more
information. http://www.chesa-
peakebay.net/groups/group/agri-

cultural_modeling_subcommittee
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0

* Choose your year

* Choose your animal type
e Zoomin

. Analyze
.

Ask questions

https://mpa.chesapeakebay.net/AnimalData.html



https://mpa.chesapeakebay.net/AnimalData.html

Manure Generation for Broilers - Litter

Relationship of Broiler Litter Production to Average Market Weight

2. Define Manure Available to Crops

3 y = 0.312971x + 0.732730
R?=0.922254
2.8
=
o
>
£ 26
5 PLS
g Linear (PLS)
w 2.4 .
= YT e Linear (Malone)
2.2
2
4.5 5 5.5 6 6.5 7 7.5
Lbs Average Market Weight

e PLS found that broiler litter production can be

estimated based upon average market weight.

PLS report:
http://www.chesapeakebay.net/documents/recommendations to estimate poultry nu

trients for phase 6 model 03062015.pdf



http://www.chesapeakebay.net/documents/recommendations_to_estimate_poultry_nutrients_for_phase_6_model_03062015.pdf
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Average Phosphorus Concentration in Broiler Litter
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Lbs of P/Year
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Animal Waste Management Systems

2. Define Manure Available to Crops
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Animal Without AWMS |  with AWMS
Beef 60 99
Dairy 75 95
Other Cattle 60 99
Hogs for Slaughter 90 99
Hogs for Breeding 90 99
Broilers 90 99
Layers 90 99
Turkeys 90 99
Pullets 90 99
Sheep 95 98
Horses 95 98
Goats 95 98

Mineralization
Volatilization

PLS provided as-applied litter amounts.

As-excreted litter amounts are calculated by dividing the

as-applied by % recoverable with AWMS.

% Not recoverable becomes a load for the animal feeding
space. (10% without proper storage, 1% with proper

storage).

http://www.chesapeakebay.net/channel files/24554/aw

ms ep report for cbp review 05dec2016.pdf.



http://www.chesapeakebay.net/channel_files/24554/awms_ep_report_for_cbp_review_05dec2016.pdf

Pause for questions...




Manure Generation for Turkeys - Equation

2. Define Manure Available to Crops
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3. Spread

Study; not tied to weight of birds
Dry Matter Fraction - Based upon Turkey Study
Litter Nutrient Concentration - Based upon Turkey Study

€

Manure to
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Birds Produced — NASS annual production data



Turkey Populations - Tableau
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__________________________________________________________________________

https://mpa.chesapeakebay.net/AnimalData.html



https://mpa.chesapeakebay.net/AnimalData.html

urkey Nutrient Concentrations
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http://www.chesapeakebay.net/channel_files/23305/draft_turkey_litter_nutrients_characterization_for_the_phase_6_watershed_model_111816.1.pdf

Manure Generation for Layers - Equation

2. Define Manure Available to Crops

Manure Generated

|

? Psition
M~ 4

within Barnyard

Storage and
pummm | Handling Loss

L N N |
Manure
Transport

Available
for
Transport

Available

for

| i |

Application

\4

Volatilization

Mineralization j

3. Spread €
Manure to
Crops

Lbs of P/Year =

(Lbs of As-Excreted Manure/Bird Produced) === gg 35

X
(Lbs of Dry Matter/Lb of Manure)
X
(Lbs of P/Lb of Dry Matter)
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Multiply:
Litter Production — ASABE, 2005; not tied to weight of birds
Dry Matter Fraction — ASABE, 2005
Litter Nutrient Concentration — Varies from PLS report
Birds Produced — Census of Agriculture

== (.2579

$mmmm Varies

ASABE, 2005: http://extension.psu.edu/animals/dairy/nutrient-
management/certified-dairy/tools/manure-prod-char-d384-2.pdf



http://extension.psu.edu/animals/dairy/nutrient-management/certified-dairy/tools/manure-prod-char-d384-2.pdf

Layer Populations - Tableau

Foieg * Choose your year
* Choose your animal type
(Po:Itry
e Zoom In
e | — * Analyze
* Ask questions
https://mpa.chesapeakebay.net/AnimalData.html



https://mpa.chesapeakebay.net/AnimalData.html
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Manure Generation for Pullets - Equation

2. Define Manure Available to Crops
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X
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Multiply:
Litter Production — ASABE, 2005; not tied to weight of birds
Dry Matter Fraction — ASABE, 2005
Litter Nutrient Concentration — Varies from PLS report
Birds Produced — Census of Agriculture

mm (.2594

$mmmm Varies

ASABE, 2005: http://extension.psu.edu/animals/dairy/nutrient-
management/certified-dairy/tools/manure-prod-char-d384-2.pdf



http://extension.psu.edu/animals/dairy/nutrient-management/certified-dairy/tools/manure-prod-char-d384-2.pdf

Pullet Populations - Tableau
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* Analyze

ontact the Agricultural Modeling \
Subcommittee for more
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cultural_modeling_subcommittee

* Ask questions

ps://mpa.chesapeakebay.net/AnimalData.html

__________________________________________________________________________


https://mpa.chesapeakebay.net/AnimalData.html

Manure Generation for Pullets - Concentration

Table 2. Pullet P Concentrations in Recoverable Manure

* Original concentration
Concentration Bay-wide Layer P Concentration frO m U S D A

Original Pullet P Percent Change in Final Pullet P

Year

2002 0.019285 NA 0.019285 * Gollehon, N., 2014. Personal Communications
2003 0.019285 -4.76287% 0.018366 re: Unpublished. 2014 Update to: Manure
2004 0.019285 3.11706% 0.018939 Nutrients Relative to th_e _Capacity qf Cropland
and Pastureland to Assimilate Nutrients
2005 0.019285 -0.02386% 0.018934 (published December, 2000). USDA NRCS
2006 0.019285 3.31276% 0.019562 Economic Research Service. August, 2014.
2007 0.019285 1.69592% 0.019893  States provided evidence that
2008 0.019285 -0.84711% 0.019725 uIIet feed Was similar to Ia er
2009 0.019285 -2.90331% 0.019152 P . Y
2010 0.019285 12.22071% 0.018727 feed, so concentrations were
2011 0.019285 -2.04213% 0.018345 adjusted to account for P
2012 0.019285 0.41046% 0.018420 changes seen in layer feed.

2013 0.019285 0.00124% 0.018420



Pause for questions...
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Crop Application Goal

 States provided the following for each crop:
* Total N and P application goals per acre or yield unit
e Example: 0.92 Ib of N/bushel of corn for grain yield

* Fraction of total application goal which should be met by applications in each
month

 Example: 0.4 of yearly total N on corn for grain should be applied in April

* Indication of which applications are eligible to be met by only inorganic
fertilizer, or by any kind of nutrient in each month

* Example: April applications are eligible to be met by inorganic and organic
fertilizer. June applications are eligible to be met by only inorganic
fertilizer.



Crop Application Goal on Major Crops

DoubleCrop Nutrient Yield Unit

Alfalfa Hay Harvested Area N TN dry tons 1 1 1 1 1 1
Alfalfa Hay Harvested Area N TP dry tons 5 5 5 6 5 5
Corn for Grain Harvested Area N TN bushels  0.92 092 092 0.92 0.92 0.92
Corn for Grain Harvested Area N TP bushels  0.12 0.12 0.12 0.12 0.12 0.12
Corn for Grain Harvested Area Y TN bushels  0.92 0.92 0.92 0.92 0.92 0.92
Corn for Grain Harvested Area Y TP bushels  0.12 0.12 0.12 0.12 0.12 0.12
Wheat for Grain Harvested Area N TP bushels 031 031 031 031 031 031
Wheat for Grain Harvested Area N TN bushels  1.25 1.25 1 1 1.25 1.25
Wheat for Grain Harvested Area Y TP bushels 0.465 0.465 0.465 0.465 0.465 0.465
Wheat for Grain Harvested Area Y TN bushels  1.25 1.25 1 1 1.25 1.25
Pastureland and rangeland other than

cropland and woodland pastured Area N TN acres 15 15 15 15 15 15
Pastureland and rangeland other than

cropland and woodland pastured Area N TP acres 4 4 4 4 4 4
Soybeans for beans Harvested Area N TN bushels  0.12 0.12 0.12 0.12 0.12 0.12
Soybeans for beans Harvested Area N TP bushels 0.33 0.33 0.33 0.33 0.33 0.33
Soybeans for beans Harvested Area Y TN bushels 0 0 0 0 0 0
Soybeans for beans Harvested Area Y TP bushels 0 0 0 0 0 0

*Data provided by states after consultation with nutrient management
program staff.



Non-Nutrient Management Application Goal

Multipliers
Land Use Non NM N Multiplier Non NM P Multiplier
Full Season Soybeans 1.2 1.5
Grain with Manure 1.3 3
Grain without Manure 1.2 1.5
Legume Hay 1.2 1
Silage with Manure 1.4
Silage without Manure 1.2 1.5
Small Grains and Grains 1.2 1.5
Small Grains and Soybeans 1.2 1.5
Specialty Crop High 1.3
Specialty Crop Low 1.2 2
Other Agronomic Crops 1.1 1.5
Other Hay
Pasture

*Data provided by Nutrient Management Panel.
*Acres of core NM do NOT currently qualify for reduced P applications.



Incorporating Yields into Crop Application
Goals

* Crop Application Goal Equation:

* Lbs of N/Year = State-Supplied Lbs of N/Application Goal Yield
Unit/Year X Yield/Year

* Application goals are yield-based for the following major
crops:

 Alfalfa Hay; Barley; Buckwheat; Corn for Grain; Corn for Silage;
Oats for Grain; Rye for Grain; Sorghum for Grain; Sorghum for
Silage; Soybeans for Beans; and Wheat for Grain

* Application goals are per acre for all other crops, and do not
vary across the years.

* Yearly yields provided by NASS for major crops.
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Filling the Buckets of Organic Application Goal

SOYBEANS

33
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Total Phosphorus Applications- Tableau
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Load Source b

e Zoom In
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Grain with Manure

Grain without Manure
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Other Agronomic Crops

* Analyze
Pasture

Silage with Manure
Silage without Manure
Small Grains and Grains
Specialty Crop High
Specialty Crop Low

* Ask questions

https://mpa.chesapeakebay.net/NutrientData.html
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Phosphorus Applications by Source- Tableau
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Choose your county

Choose your
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Choose your land
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Analyze

Ask questions

https://mpa.chesapeakebay.net/NutrientData.html
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Pause for questions...




Phase 6 Model Structure

Average Load + A Inputs *
%k

Land Use Acres How is P runoff

E 3 calculated?

BMPs

K
Land to Water

0/},
Scy
{o
Q% %
Stream Delivery

%k

River Delivery

Phase 6
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Phosphorus Conceptual Model

Soil storage

* |n the model, the benefits depend on how long you have
changed inputs
o Benefits = (Change in Inputs) X (X Years)

* In the real world, a small portion of the benefit is received
right away, the greater portion is lagged for many years.

39



Balance of what the two data sets are telling us

Soil Tests APLE Model

\ /

Bayesian Model

Actual Values

Uncertainty

GrouW

!

Final Estimate



Mehlich 3 ppm

N24031 Est Soil History

120
100 A | .

80 - . _- .
60 A |

40 A

1990

=== hayes est
=e= Obs
= APLE

95% ClI

https://archive.chesapeakebay.net/Modeling/soil-p-



https://archive.chesapeakebay.net/Modeling/soil-p-history/fig/

How APLE Responds Over Time to
Changes in Inputs (Conceptual)

Soil P =>

5 years? 10 years? 20 years?

Time =>

2014



ml

How APLE Responds Over Time to Changes in Inputs
(Actual Run)

300~

200~

100~

'
1980

“««_Historical Inputs

Imagine you are running a 2014 Progress
and transporting ALL phosphorus out of
a county. What will your Mehlich-3 be?

APLE slope is not quite linear

10 Years

25 Years

L] ! 1 1
2000 2020 2040 2060
yr



Phase 6 Model Structure

Average Load + A Inputs * Sensitivity
%k

Land Use Acres

3
BMPs

K
Land to Water

0/},
Scy
{o
Q% %
Stream Delivery

%k

River Delivery

How does
estimated delivery
compare to
mofiitored data?

Phase 6




PHOSPHORUS

Revised inputs, model refinements,
DRAFT G and calibration methods

1E8

1E7

61 WRTDS sites

SIMULATED LOADS ( Ibs/year)
1E6

1E5

= 1-to-1

1E4

® TOTP

1E3

1E3 1E4 1ES 1E6 1E7 1E8
USGS - WRTDS LOADS ( Ibs/year) 23



Contact Information

Matt Johnston - Inputs
410-267-5707
mjohnston@chesapeakebay.net

Gary Shenk — Nutrient Transport/Calibration to Monitoring Data
410-267-5745
gshenk@chesapeakebay.net
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