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Errors and 
Omissions

2/14/2022

• The Chesapeake Bay Program office staff alerted states 
that the agricultural fertilizer sales data had been 
erroneous in CAST-19 and was corrected in the review 
version of CAST-21 prior to the review period. 

• When it became evident that there could be data that 
was not updated, the Bay Program put a hold on 
releasing CAST-21 until the extent of omissions were 
identified.

• We now have identified the extent of errors and 
omissions and are ready to make a new version available 
for review. 

• New procedures are in place to prevent these errors and 
omissions in the future. 



CAST-21 
Release

2/14/2022

• The missing agricultural fertilizer data for 2013 and 
2014 was corrected. 

✓Data was missing in CAST-19 (current version) and 
put in for the CAST-21 version that is out for 
review.

Error identified by the Bay Program Office

• Broilers and turkeys from the 2020 NASS Survey

• Crop yields from NASS Surveys for post calibration 
period

✓Data are not yet in the CAST-21 version available 
for review

Missing data



Jurisdictional 
Comments

2/14/2022

• Jurisdictions conducted a thorough review following the 
timeline and provided well articulated comments, even 
while staff were focusing on preparing annual progress 
submissions.

Thank you!

• Most common comment: Non-farm (urban) fertilizer sales 
data corrections adversely shifting loads for some states

• Other comments are state specific or related to 
functionality in the user interface



2/14/2022

Change in Nutrient Loads to the Chesapeake Bay
Differences between CAST versions with each update: 6.2M lbs TN, -0.6M lbs TP

By source sector; 2020 Progress scenario



2/14/2022

Change in Nutrient Loads to the Chesapeake Bay
Differences between CAST versions with each update: 6.2M lbs TN, -0.6M lbs TP

By source sector; 2020 Progress scenario

Jurisdiction Source (M lbs) (%) (M lbs) (%) (M lbs) (%) (M lbs) (%)

NY AllSources 0.004 0.7% 0.000 0.02% -0.002 -0.4% 0.002 0.3%

PA AllSources -0.027 -0.8% 0.004 0.11% -0.014 -0.4% -0.036 -1.0%

MD AllSources -0.392 -10.6% 0.000 0.00% -0.014 -0.4% -0.406 -11.0%

VA AllSources -0.159 -3.5% 0.001 0.01% -0.004 -0.1% -0.163 -3.5%

WV AllSources 0.067 15.6% 0.000 -0.04% 0.000 -0.1% 0.067 15.4%

DE AllSources 0.013 10.7% -0.004 -2.86% -0.001 -1.0% 0.008 6.5%

DC AllSources -0.003 -5.4% 0 0 0 0 -0.003 -5.4%

CBW AllSources -0.498 -3.7% 0.001 0.01% -0.036 -0.3% -0.533 -4.0%

Phosphorus
CAST19 - CAST21 (Reviewed) CAST21 Effect of Broiler Data CAST21 Effect of Yield Data CAST19 - CAST21 (All Effects)



2/14/2022

USDA NASS Corn for Grain Yields (2010-2021)



2/14/2022



2/14/2022



2/14/2022

CBW Change in Nutrient Applications to the Land

(2012 – 2016)



2/14/2022

CAST-19 → CAST-21 Updates

1) Agricultural and urban fertilizer sales data are updated 
to include data reported to AAPFCO through 2016. The 
missing agricultural fertilizer for 2013 and 2014 was 
corrected but new 2015 and 2016 data affects inputs to 
the land from 2016 forward
o Missing VA 2013-2014 fertilizer data in CAST-19 resulted in 

underestimation of nutrients to the land and loads in CAST-19
o Jurisdictional issues with urban turf grass application rates and non-

farm fertilizer sales could be addressed at the USWG, WTWG, and 
WQGIT.  Topic will begin to be covered at the 1/18/22 USWG 
meeting.  



2/14/2022

CAST-19 → CAST-21 Updates

2) Broiler and turkey populations (not in CAST-21 currently 
out for review)
o Includes missing broiler and turkey  populations from 2020 annual 

NASS survey which changes the projections + NY poultry fix



2/14/2022

CAST-19 → CAST-21 Updates

3) Crop Yields (not in CAST-21 currently out for review)
o Six major crop were missing most recent crop yield data from annual 

surveys (2017-2020 period).  Updates made after the January CAST21 
release.   

o Affects fractions of crop need (and nutrient inputs to the land) for 
2017 forward for the six crops.  



2/14/2022

Other CAST-19 → CAST-21 Updates
• Jurisdictions updated the reported BMP history during Progress assessments - the 

most recent history will be in CAST-21
• The 2013 – 2025 land use acres, septic systems, and sewer service areas were 

updated
• The agricultural land use total acres are now determined by change product from 

2013 rather than USDA Agricultural Census total acres
• MD biosolids, PA combined sewer overflow reductions, VA non-significant wastewater

data for 2014-2020, WV 2020 wastewater data
• VA, WV, and MD harvested forest acres updated multiple years
• Construction acres are updated for most jurisdictions for multiple years
• PA permitted/nonpermitted feeding space split
• BMP updates for urban stream restoration, tree and forest planting, forest buffers, 

impervious disconnection, agricultural ditch management, water control structures, 
abandoned mine land reclamation, wetland creation and rehabilitation now available 
in progress scenarios



2/14/2022

Load difference
• The load is 

different for the 
two years where 
there was an error 
with inorganic 
fertilizer  

• Once corrected, we 
still end up in the 
same place for 
2015 forward



2/14/2022

Load differences 
between CAST-2019 
and all other  CAST-
21 versions 
incorporates updates 
to BMPs and other 
updated data from 
states



2/14/2022

Application Rate Calculation

• The amount of nitrogen available is derived from animal counts 
(manure sources) and fertilizer sales (inorganic sources).

• Example: 

• The amount of nitrogen available is 150 lbs

• The typical amount needed is 100 lbs

• The ratio applied is 150/100 or 150%

• Crop yield may be measured in bushels, tons, bales, etc. depending 
on the crop.

• Typical rate = TN lbs / crop yield
• Data provided by states, typically drawn from land grant university 

recommendations + an increase for non-nutrient management amounts

• Actual rate = Typical rate * (NASS yield / acre)

• Actual rate = (TN lbs / crop yield) * (NASS yield / acre)

• Timing and specification of organic or inorganic are also factors 

Application rate is referenced in terms of ratio applied, the ratio of an estimate of the amount of 
nitrogen and phosphorus available to be applied with the amount that should be applied in typical 
situations. Sometimes, ratio applied is greater than 100%, indicating that more nitrogen and 
phosphorus are available than is necessary to achieve a crop yield in that typical situation.

These data are available for each county



Application Rate Calculation (cont.)
Beyond 2016

◦ Based on animal numbers and fertilizer sales, the amount applied in 2016 is used. 

◦ If the amount applied in 2016 was 150% of ratio applied, then 150% will be applied in 2017 and later years. 

◦ The same ratio is used even though the pounds vary with yields. 

2016 and Prior

◦ The ratio applied is calculated based on manure, fertilizer sales data, and NASS yields for the progress 
scenario, for that year. 

Timing and specification of organic or inorganic are also factors 

2/14/2022



2/14/2022



2/14/2022



2/14/2022

Actual rate = (TN lbs / crop yield) * (NASS yield / acre)



Draft 
Schedule for 
Deliberative 
Purposes

2/14/2022

Friday, 2/18 - Release of revised CAST-21 with 
updated poultry, crop yields

Friday, 3/18 - Comments due from states

Thursday, 3/31 - Response to comments, both 
those provided in November and 
those provided most recently.

Release of CAST-21 to occur soon after response 
to comments



Jurisdiction-Specific 
Data

2/14/2022



2/14/2022

PLANNING TARGET, 130 K

PLANNING TARGET 2.45 M

Load differences 
between CAST-2019 
and all other  CAST-
21 versions 
incorporates updates 
to BMPs and other 
updated data from 
states



2/14/2022

District of Columbia Change in Nutrient Loads
Differences between CAST versions with each update: -2,000 lbs TN

By source sector; 2020 Progress scenario



2/14/2022

PLANNING TARGET, 108 K

PLANNING TARGET 4.55 M

Load differences 
between CAST-2019 and 
all other  CAST-21 
versions incorporates 
updates to BMPs and 
other updated data 
from states



2/14/2022

Delaware Change in Nutrient Loads
Differences between CAST versions with each update: 0.5M lbs TN

By source sector; 2020 Progress scenario



2/14/2022

DE Change in Nutrient Applications to the Land

(2012 – 2016)



2/14/2022

PLANNING TARGET, 3.68 M

PLANNING TARGET, 45.83 M

Load differences 
between CAST-2019 
and all other  CAST-
21 versions 
incorporates 
updates to BMPs 
and other updated 
data from states



2/14/2022

Maryland Change in Nutrient Loads
Differences between CAST versions with each update: 1.5M lbs TN

By source sector; 2020 Progress scenario



2/14/2022

MD Change in Nutrient Applications to the Land

(2012 – 2016)



2/14/2022

PLANNING TARGET, 480 K

PLANNING TARGET 11.80 M

Load differences 
between CAST-2019 and 
all other  CAST-21 
versions incorporates 
updates to BMPs and 
other updated data from 
states



2/14/2022

New York Change in Nutrient Loads
Differences between CAST versions with each update: 0.7M lbs TN

By source sector; 2020 Progress scenario



2/14/2022

NY Change in Nutrient Applications to the Land

(2012 – 2016)



2/14/2022

PLANNING TARGET, 73.49M

PLANNING TARGET, 2.90M

Load differences 
between CAST-2019 
and all other  CAST-21 
versions incorporates 
updates to BMPs and 
other updated data 
from states



2/14/2022

Pennsylvania Change in Nutrient Loads
Differences between CAST versions with each update: 2.7M lbs TN

By source sector; 2020 Progress scenario



2/14/2022

PA Change in Nutrient Applications to the Land

(2012 – 2016)



2/14/2022

TARGET, 5.58 M

PLANNING TARGET 52.95 M

Load differences 
between CAST-2019 
and all other  CAST-21 
versions incorporates 
updates to BMPs and 
other updated data 
from states



2/14/2022

Virginia Change in Nutrient Loads
Differences between CAST versions with each update: 1M lbs TN

By source sector; 2020 Progress scenario



2/14/2022

VA Change in Nutrient Applications to the Land

(2012 – 2016)



2/14/2022

PLANNING TARGET, 430 K

PLANNING TARGET, 8.23 M

Load differences 
between CAST-2019 
and all other  CAST-21 
versions incorporates 
updates to BMPs and 
other updated data 
from states



2/14/2022

West Virginia Change in Nutrient Loads

4.2"

Differences between CAST versions with each update: -0.1M lbs TN
By source sector; 2020 Progress scenario



2/14/2022

WV Change in Nutrient Applications to the Land

(2012 – 2016)


