Karst, Groundwater, and Water Quality:
Lessons fr'om Big Spring
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eography and of Big Spring
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Disappearing Stream at the Maquoketa -
D contact
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Big Spring Basin Demonstration
Project

Increase the Economic and
Environmental Performance of
Agriculture

Target inputs to Actual needs

"Unused” Fertilizer and Chemicals
are an Economic-and Environmental
Negative




NO3 in water and
N-Inputs to Big Spring Basin
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NO3-N Losses in the Big Spring Hydrologic
System

Dry Years--Negligible

"Average’ Years--Equivalent to 25-407% of Applied N

1993--Equivalent to over 100% of Applied N

Herbicides

Atrazine--Present year-round; others after
recharge




Basin average fertilizer-nitrogen rates

Awerage Yield
Rotation All corn 1st-year corn ~ 2nd-year corn Continuous Continuous
after alfalfa after alfalfa corn corn yields

Bushels/Acre

128
138
130
149
141
79*
147
145
138
165
110**




Big Spring
Water Years 1982-2000
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Demonstration Project Resulfs:

Producers incrementally decreased N-inputs by 307%
Watersheds respond slowly to changes in N-inputs
Water-flux varied 5-fold
Changes in NQ@3 lost in the hydrologic "noise”

Factors Beyond N-Inputs=d&repping, Tillage




Nitrate — Big Spring Groundwater
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Row Crop vs Nitrate - TA HUC-8 Watersheds
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Nitrate in the Mississippi River and Its
Tributaries, 1980 to 2008: Are We Making

PI"OgI"CSS? Lori A. Sprague Robert M. Hirsch Brent T. Aulenbach

Mississippi above Clinton IA:

Nitrate Concentration
Increased 76%

Nitrate Load
Increased 67%







Acres of Grassland/Wetlands/Shrub Land Converted to Corn

By county, 2008-2011
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