
Sourcing and Preparing Ag 
Fertilizer Data:

Phase 6 Watershed Model

Agriculture Workgroup

March 17, 2022

1



For Today:

• Phase 6 Agricultural Modeling Subcommittee

• Where does CAST fertilizer data come from?

• How does the CBPO prepare data to estimate ag fertilizer use?
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Data Source

• AAPFCO

• Ag Census

• NASS Annual 
Survey

Data Preparation

• Removing 
Outliers

• Smoothing 
Data

Data 
Incorporation 

• Data is 
distributed in 
CAST based 
on set of 
rules



Phase 6 Agricultural Modeling Subcommittee (AMS)

• Provided enhanced ag modeling assistance

• Supported technical decisions for development of Phase 6 modeling tools for:
• Agriculture Workgroup 

• Expert Review Panels

• Decisions (2015-2017) 

• Phase 7 AMS
• Charge, membership & function TBD with AgWG
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https://www.chesapeakebay.net/channel_files/25175/ams-agwg_decisions_on_p6_model_2015-2017_2.pdf


Where does CAST fertilizer data come from?

• AAPFCO: Association of American Plant Food Control Officials 

• Provides the following fertilizer sales information per year: 

▪ county of sale

▪ tons of fertilizer sold 

▪ designated use: farm, non-farm or unknown

▪ conc. of nutrients in fertilizer sold (translated into mass of total N & total P 

phosphorus)

▪ (sales = tons of total N or total P sold)
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Why is AAPFCO data used?

Rationale From AMS:

• No reliable data source for countywide inorganic fertilizer 

• Other organizations (e.g., NuGIS*, USGS SPARROW) use AAPFCO data for 
countywide estimates

• AMS developed a fertilizer use estimation procedure/methodology

5*Nutrient Use Geographic Information System (NuGIS) presents cropland nutrient balances for the conterminous United States of America from 1987



How does the CBPO prepare AAPFCO data for use in CAST?

Ag Fertilizer Data is summed to CBW then redistributed at  

county-level 

AAPFCO data cannot be directly used to estimate fertilizer use in a county

▪ Fertilizer sales area does not necessarily equal fertilizer use area
▪ Fertilizers may cross state or county lines after sale

▪ Reliability of sales data varies year-to-year
▪ Data may be missing

▪ Designation may be missing (farm, non-farm, unknown)
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How does the CBPO prepare AAPFCO data for use in 
CAST?                       

Step 1:  

Remove outliers and smooth variability of fertilizer sales from AAPFCO through history

Step 2: 

Calculate a regionwide fertilizer amount by summing all states

Step 3: 

Estimate pounds of farm fertilizer nutrients in CBW

https://cast-content.chesapeakebay.net/documents/P6ModelDocumentation%2F3TerrestrialInputs.pdf (Section 3.5 

Inorganic Fertilizer Nutrients)
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https://cast-content.chesapeakebay.net/documents/P6ModelDocumentation%2F3TerrestrialInputs.pdf


How does the CBPO prepare AAPFCO data for use in 
CAST?                       

Step 1:  Remove outliers and smooth variability of fertilizer sales from AAPFCO through history

▪ Sum annual data for each nutrient type by state for all six states for areas inside and outside of the CBW

▪ Calculate median and standard deviation for each nutrient and flag outliers 
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Step 1:  Remove outliers and smooth variability of fertilizer sales from AAPFCO through history
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How does the CBPO prepare the data for use in CAST?                       

Step 2: Calculate a regionwide fertilizer amount by summing all states

▪ Calculate the fraction of farm fertilizer from total fertilizer.

FarmFractionNsales = (FarmNsales Lbs.) / TotalNsales

▪ Apply a rolling average to farm fraction to smooth any variability between 

years.

▪ Use the final farm fraction to calculate a value for farm N and P use. 

▪ This becomes the farm fertilizer amount for the entire six-state region
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Step 3: Estimate pounds of farm 

fertilizer nutrients in the CBW-only

Ag Census → “dollars spent on 

fertilizer and soil conditioners” by 

county
▪ calculate the fraction of $ spent by 

CBW counties from $ spent for all 

Bay state counties  

▪ Determine CBW pounds of fertilizer:  

(CBW $ fraction) x (regionwide 

fertilizer amount) 11

How does the CBPO prepare the data for use in CAST?                       
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How does the CBPO prepare data to estimate 
fertilizer use?

Fertilizer data is distributed based on crop yield & crop acres

• USDA 5-Year Census of Agriculture

• NASS Annual Surveys
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How does the CBPO prepare data to estimate 
fertilizer use?

USDA 5-Year Census of Agriculture

• Crop Acres by County
• Used with high-resolution mapped land cover data to improve land use 

assumptions*

• Used with yield data & crop application goals to allocate annual fertilizer & 
manure applications across the watershed

• Yield Data for Minor Crops
• Remove outliers
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*5/20/21 DECISION: The AgWG supported adoption of land use methodology for determining the change 
in total agricultural area from 2013 to 2017→ proportioning of NASS crop types and pasture types to the 
spatially explicit crop and pasture acreages mapped in the high-resolution land use for 2013 and 2017.

https://www.chesapeakebay.net/channel_files/41825/agwg_20210415_devereux_(003).pdf


How does the CBPO prepare data to estimate 
fertilizer use?
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National Agricultural Statistics Service (NASS) Annual Surveys

• Incorporated every two years (milestone)
• When the watershed model “opens” for changes (i.e., CAST-17, -19, -21)

• Yield data 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
• Remove outliers

• Average the highest 3 out of previous 5 years

Appendix C. Establishing Yield Goals for Major Crops
https://cast-content.chesapeakebay.net/documents/P6ModelDocumentation%2F3ABCDG_TerrestrialInputsAppendices.pdf

https://cast-content.chesapeakebay.net/documents/P6ModelDocumentation%2F3ABCDG_TerrestrialInputsAppendices.pdf


Next: USDA-NASS on Crop Data
Followed by Questions & Discussion
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Reference Slides
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How is fertilizer data incorporated in CAST?

Step 4: Model distributes CBW fertilizer bucket to individual 

counties:
▪ Distribution is proportional to each county’s crop acres, crop yields & Crop 

Application Goals

▪ Inorganic fertilizer applications are made to higher-value commodity crops 

before hay and pasture

▪ Available manure is distributed before fertilizer
17



18
https://www.chesapeakebay.net/what/event/wqgit_discussion_of_cast_2021_data_inputs_results_and_next_steps
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https://www.chesapeakebay.net/what/event/wqgit_discussion_of_cast_2021_data_inputs_results_and_next_steps
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https://www.chesapeakebay.net/what/event/wqgit_discussion_of_cast_2021_data_inputs_results_and_next_steps


