
Inorganic Fertilizer Data: 
Insights and Best Practices
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Chesapeake Bay Program



Nutrient Application and Crop Nutrients

The typical application rate is the amount of nutrients a crop is estimated to require to 
produce a typical crop yield.

Nutrient Management Core BMP reduces the typical application rate 

Loads are affected by multiple factors
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“crop need”
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manure 
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cropland BMPs
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Application Rate Calculation

•

•

•

•

•

•

•

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.)
•

•

•
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USDA NASS Corn for Grain Yields (2010-2021)



Current Urban Fertilizer Data Sources

1987 – 2006 and 
projected to 2012
• NAWQA (AAPFCO)

2013 - Present
• AAPFCO



AAPFCO Data Characteristics

•

•

•

•

•



Current vs. Updated 
Data

•

•

•



AAPFCO Fertilizer Use Codes

•

•

•

•

•



AAPFCO Fertilizer Use Codes
Current Data vs. Updated Data

Year TN lbs P2O5 Lbs

1985 709,118,175 519,042,184

1986 425,875,037 304,765,500

1987 319,290,380 242,780,316

1988 21,456,613 15,737,894

1989 20,621,999 15,111,989

1990 1,108 1,108

1992 17,123 28,895

2002 2,550 2,550

2003 253,426 264

Year TN lbs P2O5 Lbs

2004 955,392 999

2006 180 -

2007 250 125

2010 336 -

2013 2 6

2014 5 2

2015 3,800 -

2016 101 34

Total 1,497,596,477 1,097,471,866



AAPFCO Fertilizer Use Codes
Current Data vs. Updated Data

Year TN lbs P2O5 Lbs

1987 3,557,239 2,634,080

1988 1,546,186 1,049,947

1992 15,233 28,190

2000 242,500 51,340

2004 1,152 2,144

2008 273 -

2014 160 880

2015 1,574,902 551,123

2016 5,368,134 2,150,524

Total 12,305,779 6,468,228



‘E’ in Percent Values

•

•

•



‘E’ in Percent Values
Current Data vs. Updated Data

String Input Year State FIPS Tons Updated TN 
Conc

Current TN 
Conc

Additional TN 
lbs in Current 
Data

09 MD99906000000400097.25E3000000 2009MD 24999 4 0 5 40,000

09 PA03312000000100066124E3000000 2009PA 42033 1 0 4 8,000

09 PA13312000002900066124E3000000 2009PA 42133 29 0 4 232,000

12 MD02112000000100000212E3040014 2012MD 24021 1 0 2 4,000

12 WV03712000002500006312E3000000 2012WV 54037 25 0 2 100,000

14 PA07106000000180035112E3000000 2014PA 42071 1.8 0 2 7,200

15 PA07106000000180035112E3000000 2015PA 42071 1.8 0 2 7,200

14 PA03906000001200000210321E3049 2014PA 42039 12 0 1 24,000

15 PA03906000001200000210321E3049 2015PA 42039 12 0 1 24,000

16 MD01306000000100000110452E3032 2016MD 24013 1 0 2 4,000



Outliers
•

•

•

•

•



TN Outliers
Current Data vs. 
Updated Data

TN Current Both TN Updated

Year State Year State

1992 VA  1992 VA

1994 NY  1994 NY

1997 DE

1997 MD

1997 NY

1997 PA

1997 VA

1997 WV

1999 VA  1999 VA

2000 MD  2000 MD

2005 WV  2005 WV

2006 WV  2006 WV

2014 PA  2014 PA

2015 DE  2015 DE

2015 PA  2015 PA

Total 15 Total 9



P2O5 Outliers
Current Data vs. 
Updated Data

P2O5 
Current

Both P2O5 Updated

Year State Year State

1985 NY  1985 NY

1990 DE

1990 MD

1991 WV  1991 WV

1992 WV  1992 WV

1993 PA

1994 NY  1994 NY

1997 DE

1997 MD

1997 NY

1997 PA

1997 VA

1997 WV

Total 13 Total 4



Rolling Average
•

•

•

•

•



TN Rolling Average
Current Data vs. Updated Data

Year Current TN 
Farm Fraction

Updated TN 
Farm Fraction

Difference

1985-1993 (all 
years use same 

values) 0.88210398 0.8715 0.0106

1994 0.892997004 0.8673 0.0257

1995 0.870539528 0.8554 0.0151

1996 0.873475272 0.8584 0.0151

1997 0.843390935 0.8467 -0.0033

1998 0.855800838 0.8550 0.0008

1999 0.87948313 0.8615 0.0180

2000 0.89892191 0.8587 0.0402

2001 0.876311503 0.8361 0.0402

2002 0.860616463 0.8297 0.0309

2003 0.812925828 0.8131 -0.0001

Year Current TN 
Farm Fraction

Updated TN 
Farm Fraction

Difference

2004 0.793895503 0.7944 -0.0005

2005 0.779151751 0.7642 0.0150

2006 0.772102363 0.7534 0.0187

2007 0.749362561 0.7303 0.0191

2008 0.732210297 0.7287 0.0035

2009 0.754574778 0.7547 -0.0001

2010 0.82458612 0.8247 -0.0001

2011 0.864019052 0.8641 -0.0001

2014 0.872324729 0.8413 0.0310

2015 0.916764072 0.8464 0.0703

2016 0.919128996 0.8468 0.0723



TN Rolling Average
Current Data vs. Updated Data

Year Current TN 
Farm lbs

Updated TN 
Farm lbs

Difference

1985 625,515,964 618,023,610 7,492,354

1986 531,707,153 525,338,430 6,368,724

1987 556,596,907 553,030,327 3,566,580

1988 544,373,903 539,201,018 5,172,885

1989 540,726,174 534,249,422 6,476,753

1990 607,094,000 471,992,535 135,101,466

1991 614,453,228 607,093,382 7,359,846

1992 678,116,570 670,007,448 8,109,122

1993 687,920,549 679,680,721 8,239,829

1994 695,467,765 675,464,369 20,003,396

1995 681,616,680 669,778,701 11,837,980

1996 648,773,209 637,543,510 11,229,700

1997 636,919,424 643,852,628 -6,933,204

1998 656,936,953 656,320,624 616,329

1999 710,770,016 696,215,012 14,555,005

2000 694,397,157 663,312,685 31,084,473

2001 633,797,553 604,693,761 29,103,792

Year Current TN 
Farm lbs

Updated TN 
Farm lbs

Difference

2002 694,445,284 669,490,576 24,954,709

2003 502,196,245 502,281,371 -85,126

2004 619,383,841 619,809,812 -425,971

2005 560,682,289 549,890,067 10,792,223

2006 548,003,369 534,752,812 13,250,557

2007 564,899,780 550,518,552 14,381,228

2008 506,248,883 503,804,829 2,444,055

2009 483,678,190 483,545,443 132,747

2010 546,155,128 546,236,352 -81,223

2011 589,014,829 589,098,428 -83,599

2012 603,579,943 603,484,680 95,264

2013 643,379,035 643,373,330 5,705

2014 662,375,461 638,804,893 23,570,568

2015 673,949,609 623,807,022 50,142,587

2016 699,274,507 648,790,977 50,483,530

Total 19,642,449,613 19,153,487,329 488,962,284



P2O5 Rolling Average
Current Data vs. Updated Data

Year Current P2O5 Farm 
Fraction

Updated P2O5 Farm 
Fraction

Difference

1985-1993 (all years 
use same values)

0.9151 0.8864 0.0287

1994 0.9307 0.8926 0.0382

1995 0.9125 0.8822 0.0303

1996 0.092 0.9037 0.0163

1997 0.8927 0.9004 -0.0077

1998 0.9096 0.9117 -0.002

1999 0.9106 0.9123 -0.0017

2015 0.8688 0.8681 0.0006

2016 0.8728 0.8698 0.003



P2O5 Rolling Average
Current Data vs. Updated Data

Year Current 
P2O5 Farm 
lbs

Updated 
P2O5 Farm 
lbs

Difference

1985 452,094,657 437,900,908 14,193,749 

1986 399,052,773 386,524,301 12,528,471 

1987 417,148,760 406,387,008 10,761,752 

1988 414,465,424 402,383,739 12,081,685 

1989 388,264,697 376,074,923 12,189,774 

1990 425,744,817 347,203,349 78,541,468 

1991 426,017,022 412,641,994 13,375,028 

1992 479,132,307 464,114,685 15,017,623 

1993 449,898,973 457,427,312 -7,528,338

1994 462,661,599 443,687,704 18,973,895 

1995 439,188,020 424,627,614 14,560,406 

1996 391,664,228 384,711,572 6,952,656 

1997 381,000,078 400,702,162 -19,702,084

Year Current P2O5 
Farm lbs

Updated 
P2O5 Farm 
lbs

Difference

1998 389,187,952 390,064,502 -876,550

1999 375,353,468 376,064,736 -711,269

2002 344,309,432 344,310,282 -850

2003 240,935,823 240,936,517 -693

2004 267,910,443 267,911,553 -1,110

2005 226,902,102 226,902,473 -371

2006 229,374,744 229,375,033 -289

2007 218,779,687 218,779,728 -42

2008 195,802,016 195,802,054 -38

2009 149,737,211 149,737,239 -28

2013 220,276,265 220,276,267 -2

2014 226,796,959 226,776,044 20,915 

2015 225,328,734 225,618,962 -290,228

2016 224,702,456 225,791,210 -1,088,753

Total (all years) 10,404,907,192 10,225,910,412 178,996,780 



Rolling Average Take-Away: 

There is not a large difference 
between the current and 

updated data



Total Nitrogen Compared:
Current Processed AAPFCO and Updated Processed AAPFCO 

Fertilizer Data
• Entire state area
• Agriculture only
• Outliers removed and rolling average applied
• Prior to using NASS fertilizer expenditure to apportion to CBWS



P2O5 Compared:
Current Processed AAPFCO and Updated Processed AAPFCO 

Fertilizer Data

Both versions are 
very closely 
aligned after 
1998, and the 
lines overlap on 
this graph

• Entire state area
• Agriculture only
• Outliers removed and rolling average applied
• Prior to using NASS fertilizer expenditure to apportion to CBWS



• DE data are missing 
half of 2013 and all of 
2014

• It appears some TN 
reported for 2015 
should have been 2016

• CAST data are for the 
CAST-2021 version with 
updated fertilizer data 
and the BMP history 
from 2021 and prior

• Only includes counties 
intersecting the CBWS, 
which is not how the 
AAPFCO data are used. 
Instead, data are used 
watershed-wide



• DE data are missing 
half of 2013 and all of 
2014

• CAST data are for the 
CAST-2021 version 
with updated fertilizer 
data and the BMP 
history from 2021 and 
prior

• Only includes 
counties intersecting 
the CBWS, which is 
not how the AAPFCO
data are used. 
Instead, data are used 
watershed-wide



• CAST data are for the CAST-

2021 version with 
updated fertilizer data and
the BMP history from 2021 
and prior

• Only includes counties 
intersecting the CBWS, 
which is not how the 
AAPFCO data are used. 
Instead, data are used 
watershed-wide



• CAST data are for 
the CAST-2021 
version with 
updated fertilizer 
data and the 
BMP history from 
2021 and prior

• Only includes
counties
intersecting the 
CBWS, which is 
not how the 
AAPFCO data 
are used. 
Instead, data are 
used watershed-
wide



PA Fertilizer vs. 
AAPFCO

Year N Diff P2O5 Diff N Pct 
Diff

P2O5 
Pct 
Diff

2011 -10,965,131 -3,401,132 -6% -6%

2012 1,055,584 -305,937 1% -1%

2013 3,477,762 -300,228 2% 0%

2014 58,687,481 5,979,378 20% 8%

2015 11,151,180 967,295 4% 1%

2016 12,899,123 -947,847 5% -1%

•

•

•

•

•

•



2014 PA Fertilizer vs. 
AAPFCO

Year=2014 PA AAPFCO Diff Pct Diff

Tons 742,792 816,424 73,631 9%

State TN lbs 11,799,471 14,733,591 2,934,120 20%

Lebanon 
County TN 
lbs

156,812 1,292,100 1,135,288 88%

Bucks 
County TN 
lbs

775,421 292,623 -482,797 -165%

•

•

•

•



Summary
•

•

•

•

•

•

•



Addressing Outliers
•

•

•



For Consideration
•

•



More to come

•
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