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Linking Agricultural Practices to
Water Quality Improvement:

= Performance of in-field practices
= CREP wetland performance

= \WWatershed scale outcomes

— Monitoring N & P loads to streams

— Modeling watershed scale outcomes



Conceptual Framework

[N] by field

N Response Curves = <——— Established based on
experimental field studies
(IDALS and USDA NIFA)

N yield by field

[N] “//,,/
________________ ( function of practices)

N ApplicationRate

------------ > Practices by field <—— Established based on GIS

(also yield, for economic analyses) coverages and survey data
(lowa Corn Promotion Board
and USDA)

------ Water Yield by field <——— Estimated based on
observed flows,
precipitation, etc. and
semi-empirical models
(IDALS and INRC)

s

Predicted load at Estimated as
watershed outlet > N yield across fields

L J
s

(IDALS, INRC, and USDA-NRCS)

Observed load at Calculated based on close B
<— interval monitoring of (IDALS and INRC)

watershed outlet .
L flows and concentrations )

Comparison of predicted and observed load for
1) Validation and error estimation
2) lIterative improvement of approach/tool
3) Establishing capabilities and limitations of approach/tool



Linking Agricultural Practices to
Water Quality Improvement:

= Performance of in-field practices



Replicated subsurface drainage plots to evaluate performance
of various in-field management practices
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Replicated subsurface drainage plots to evaluate performance
of various in-field management practices
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Plot Sampling Layout
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Flow and sampling set-up at Gilmore
City site




Fraction of annual drainage

Timing of Subsurface Drainage
(1990-2011)
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Nitrate-N Concentration Variability Even

at Same N Rate
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Nitrate-N Concentration is Influenced by N
Application Rate
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Flow-weighted annual
Nitrate-N concentration (mg/L)

Impacts of Cover Crops on Nitrate-N Concentration in
Drainage Water — Gilmore City — System with Tillage
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’ Impact of Application Timing: 2001-14 ‘
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Linking Agricultural Practices to
Water Quality Improvement:

= CREP wetland performance



There is considerable interest in using wetlands to intercept and
reduce nitrogen loads in tile drained landscapes.

Targeted Wetland Restoration
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Monitoring of Wetland Performance

Field sites instrumented for
automated sampling and flow
measurement



Monitoring of Wetland Performance
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Examples from annual monitoring
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Residence
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Residence Hydraulic
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Wetlands targeted to intercept nitrate loads at the point of delivery

to streams can be extremely effective in reducing nitrate loads.
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Percent nitrate removed

Hydrologic and nutrient loading rates are
major drivers of wetland performance.
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Linking Agricultural Practices to
Water Quality Improvement:

= \WWatershed scale outcomes

— Monitoring N & P loads to streams

— Modeling watershed scale outcomes
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Monitoring sites instrumented
for close interval sampling and
flow measurement




Watershed Scale Findings

= Phosphorus

= Nitrogen



Watershed Scale Findings

= Phosphorus

— Tile drainage delivers much higher P loads to streams than previously thought
based on plot scale research and surface runoff contributes only about half of
the total P load in tile drained landscapes. This is important since practices
that target surface runoff will have less effect on P loads than expected.

= Nitrogen






TP concentration and yields in surface runoff and “matrix” flow
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Average yields: Total phosphorus and total reactive phosphorus
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Watershed Scale Findings

= Nitrogen

— Regardless of the extent or capacity of tile drainage, row cropped lands export
significant nitrate loads to streams.



Nitrate concentration versus cropland.

Mississippi River Basin NASQAN sites
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Nitrate concentration versus cropland.

Raccoon River Watershed
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Nitrate concentration versus cropland.

At point of delivery to stream for selected lowa sites
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Watershed Scale Findings

= Nitrogen

— Wetlands sited to intercept NPS nutrient loads could contribute significantly to
meeting statewide N reduction goals.



Estimating Potential Nitrate Loss in Wetlands

Water yield grid d loss function

S307 SN WadiRd

Nitrate yield grid

Fikate Lead
Cuireni avaiage
vy

™ High - 60

Rifrafe s




Potential N Reduction in Wetlands with Existing N Management
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Potential N Reduction in Wetlands with MRTN based N Management
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Potential N Reduction in Wetlands with MRTN based N Management

Nitrate-N Mass Removed (kg N yr')

2.50E+08

2.00E+08

1.50E+08

1.00E+08

5.00E+07

Reduction due to
Fertilizer Management

0.00E+00
0 500 1000 1500 2000

Wetland Arca (km?)



Conceptual Framework

[N] by field

N Response Curves = <——— Established based on
experimental field studies
(IDALS and USDA NIFA)

N yield by field
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________________ ( function of practices)

N ApplicationRate

------------ > Practices by field <—— Established based on GIS

(also yield, for economic analyses) coverages and survey data
(lowa Corn Promotion Board
and USDA)

------ Water Yield by field <——— Estimated based on
observed flows,
precipitation, etc. and
semi-empirical models
(IDALS and INRC)
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Comparison of predicted and observed load for
1) Validation and error estimation
2) lIterative improvement of approach/tool
3) Establishing capabilities and limitations of approach/tool



