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Cropland Acres by County
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Nitrogen Cycle

Nitrogen in the atmosphere

1. Nitrogen
Fixation

2. Fertilizer or
Manure
3. Mineralization Application

5. Plant )
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- 6. Denitrification

4. Nitrification @

8. Drainage The National Academies of
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Estimated Commercial Fertilizer Nby County (Ibs of N)

= USA Counties

[ 10758684.491061 - 20091012.911420
I 20091012.811427 - 32115449.110300
I 32115449.110807 - 54602458.470560
I 54602458.470561 - 130419490.1834720

Source:Brakebill, J.W.and Gronberg,J.M.,2017, County-Level Estimates ofNitrogen
and Phosphorus from Commercial Fertilizer for the Conterminous United States, 1987-

2012:U.S. Geological Survey data release, https://do1.org/10.5066/F7H41PKX.
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Estimated Manure Nby County (Ibs ofN)

Man_lb=s
[10.000000 - 2564114.270871
[ 2564114.270872 - 6260410872820
B 6265410.872821 - 11968904.028956
B 11968504.028857 - 22173156.37%%44
W 22173156.379945 - 48335739.032558
W 428335735.032559 - 130188995.273770

Source:Gronberg,J .M.,and Amold, T.L.,2017,County-levelestimates ofnitrogen and phosphorus from
animal manure forthe conterminous United States,2007 and 2012:U.S.Geological Survey Open-File The National Academies of
Report2017-1021,6 p., https://do1.org/10.3133/0fr20171021. SCIENCES * ENGINEERING - MEDICINE




Estimated Combined Commercialand Manure Nby County (Ibs 0fN)

F_MM_Ibs
[10.000000 - 6637710.726665
[ 6637710.726666 - 16537585.360589
[ 16537585.360590 - 30221500.137217

[ 30221500.137218 - 50233973.284664
I 50238973.284665 - 92689384.862872
I 92689384.862873 - 185801189.550910
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Water Flow Pathways

Naturally Well-Drained Soils Soils with Poor Natural Drainage

Precipitation Precipitation

Evapotranspiration Evapotranspiration

Surface Runoff Surface Runoff

Infiltration ¢ ¢ Infiltration ¢ ¢
osons phOSphorus Lateral o Subsurface Drainage

l’ i Deep Percolation

: Delivery of Nitrate-N
Deep PGFCOlatlon and some phosphorus

Land management and land use impacts ET and infiltration which in The National Acadenties of
turn impact surface runoff, subsurface drainage, deep percolation SCIENCES * ENGINEERING + MEDICINE




Estimated Tile Dramage by County

Tile Drainage
Area(ha)

B 25781 - 191,813

Source: USDA Census 0fAg.2017.From: Valayamkunnath, P.,Barlage, M., Chen,F. etal. Mapping of30-
meterresolution tile-drained croplands using a geospatial modeling approach. SciData 7,257 (2020). The National Academies of
https://doiorg/10.1038/s41597-020-00596-x SCIENCES * ENGINEERING - MEDICINE




Nitrate-N Leaching —Iowa Information (Corn-Soybean Rotation)

® Annual flow-weighted concentration - Original Data
= Qriginal Curve
2006-09 Data - Gilmore City
2011-19 Data - Gilmore City
2008-15 Data - Nashua Commercial
2008-15 Data - Nashua Manure
2008-15 Data - Nashua Manure to C and S
2015-19 Data -

For comparison: Restored
prairie had nitrate-N
concentrations <1 mg/L in
leachate
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Nitrate-N Concentrations Related to Landuse —Upper Miss and Ohio
River Basins(Crumpton etal.,2006)

* Nitrate

o Reduced N (TN-nitrate)
—— Model nitrate concentration (R? = 0.90)
—— Linear fit to reduced N data
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Crumpton, W.G., Stenback, G.A., Miller, B.A., and Helmers, M.J., 2006, Potential benefits of wetland filters for tile drainage SCIENCES + ENGINEERING » MEDICINE

systems—Impact on nitrate loads to Mississippiriver subbasins: U.S. Department of Agriculture, CSREES Project Completion Report.




Nitrate-N Concentrations Raccoon Rivernear Des Moines
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Predicted concentrations of nitrate in U.S. groundwater

Predicted nitrate in shallow, recently

recharged groundwater

Source:
USGS Circular 1360, figure 6-7

EXPLANATION

Predicted nitrogen concentration,

in milligrams per literas N
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Predicted nitrate in deeper groundwater

used for drinking water
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https://pubs.er.usgs.gov/publication/cir1360

Summary

Substantialareas ofthe U.S.mm annualcrop
production —these areas have grown over time

Areas with extensive crop production also
have extensive Nitrogen mmputs from
commercial fertilizer and manure

Nitrate-N leached below the plant root zone

1s susceptible to loss to downstream waters
—surface or ground water

Tile drainage throughout much of the Upper
Midwest delivers nitrate-N lost from crop
root zone to streams

Areas with extensive cropland and N inputs
have elevated Nitrate-N concentrations in

surface and groundwater
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