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The Conservation Effects Assessment Project (CEAP) Cropland Assessment in Illinois
Brianna Henry, USDA Natural Resources Conservation Service
Q & A
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Q & A 
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Q & A
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Q & A

2:40-2:55 PM
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Ag Retail Survey Update
KJ Johnson, Illinois Fertilizer & Chemical Association
Q & A
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3:00-3:30 PM
(30 min.)

NLRS Dashboard Status Update
Joan Cox, University of Illinois Extension
Q & A

3:30-4:00 PM
(30 min.)
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FARM PRODUCTION AND CONSERVATION
FSA | NRCS | RMA | Business Center

The Conservation Effects 
Assessment Project 
(CEAP) in Illinois

Brianna Henry
Modeling Team Lead (Acting), NRCS
November 7, 2024
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CEAP Overview
 CEAP is a multi-agency effort led by NRCS to

• quantify benefits of conservation practices and programs 
• develop the science base for managing agricultural lands 

while promoting environmental quality and wildlife

CEAP

Cropland

Wetland Watershed Grazing Land

Wildlife
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CEAP Cropland Assessment
CEAP

Cropland

Wetland Watershed Grazing Land

Wildlife

CEAP Farmer 
Survey

Modeled Losses and 
Conservation 

Benefits
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CEAP Farmer Survey
 44 pages ~1.5 hour in-person interview
 Covers:

• All field management for 3 years
• Tillage
• Fertilizers and manures
• Pesticides and pest management
• Irrigation
• Conservation practices adopted (not just NRCS)
• Conservation program participation
• Operator background, farm income, 

demographics
• 1 field per operator only*
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Survey Collection Framework
 Sampling framework 

built on the National 
Resources Inventory 
(NRI) cropland points 
(~200,000)
 ~10% subset for each CEAP 

survey

 Points statistically 
weighted for acreage 
based on the NRI by 
NRCS and statisticians at 
Iowa State University
 Based on regional and 

national crop acreages
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History of Survey Collection
• CEAP I, 2003-2006

• Surveyed only cropland
• 18,691 final sample points modeled in assessment

• Special Emphasis Area Studies, 2011-2013
• Conducted in the Chesapeake Bay, Western Lake Erie/Des 

Moines, and California Bay Delta
• Surveyed only cropland

• CEAP II, 2013-2016
• Surveyed cropland, range, and pasture, but final sample points 

were only cropland
• 11,948 final sample points modeled in assessment

• CEAP III, 2024-2026
• Targeting ~20,000 final sample points

CEAP Farmer 
Survey

Modeled Losses and 
Conservation 

Benefits
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Modeled Conservation Benefits
 Agricultural Policy/ Environmental EXtender 

(APEX) Model
• Daily time-step field-scale model, used for cropland 

primarily (development for grazing purposes)

• Simulates all the basic biological, chemical, hydrological, 
and meteorological processes of farming systems and 
their interactions

• Actions (farming practices, weather, etc.) simulated daily, 
outputs summarized annually for CEAP uses

• Model runs over ~50 years of simulation for each point

CEAP Farmer 
Survey

Modeled Losses and 
Conservation 

Benefits
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Modeling Scenarios
 Baseline

• Management and conservation practice adoption based on 
survey response

 No Practice
• Cropping systems based on survey response with reduced 

conservation activity (current technology)

 Erosion Control and Nutrient Management
• Cropping systems based on survey response with increased 

erosion control and nutrient management measures added

 Baseline with Cover Crop
• Cover crop added to every point
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CEAP II Production Regions
 11 production regions
 Developed based on land 

use, cropping systems, 
climate, and conservation 
practice usage rather 
than HUC2 watersheds
 All CEAP II reports are 

based on these regions 

North Central 
and Midwest
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CEAP II Regional Reports
 Releasing within the month!
 North Central Midwest (NCM) production region
 44% of national cultivated cropland
 Corn and soybeans accounted for 90 percent of 

acres
 Only 2% of acres received <25 inches of annual 

rainfall
 52% of acres were in the low runoff SVI class
 Most acres had at moderate or high leaching SVI 

class (40% moderate, 40% high)
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 Conservation tillage 
increased to adoption 
on 74% of acres
 Cover crop adoption 

increased to 6% of acres 
 Conservation crop 

rotation was similar but 
high (87% of acres)
 Sediment management 

levels increased

Conservation Practice Adoption in the NCM
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 Nutrient management practices were an area for 
improvement, with:
 10% increase in average N application rate
 15% increase in average P application rate 
 Incorporation rates decreased slightly
 Pre-plant applications increased

 As a result, N and P management need levels 
increased
 These consider site vulnerability to loss and 4R component  

Conservation Practice Adoption in the NCM
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Edge-of-Field Losses in the NCM
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Resource Concerns in the NCM
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State Cropland Reports
 State one-pagers based on CEAP II reporting were 

developed for use by state NRCS staff
 Covering cropped acreage, vulnerability, practice 

adoption, and estimated edge-of-field losses
 Published internally as part of the NRCS Integrated 

Landscape Planning Toolbox (ILPT)
 Reports may be shared with state agencies and 

partners
 We recommend working with your state NRCS folks directly 

where possible!
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Illinois CEAP Cropland Report

 Illinois had 22.7 million acres of cultivated cropland 
in CEAP II
 A little more than 7% of national acreage
 1.01 million (4 %) of acres in IL used cover crops



FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center

CEAP II Vulnerability Factors

 Slightly higher than national precipitation and 
leaching vulnerability
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CEAP II Practice Adoption
Strengths:
 Conservation 

tillage

 Structural 
practices + on 
HEL land

 N 
incorporation

Opportunities:
 P 

incorporation
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CEAP II Sediment and Nutrient Losses
Strengths:
 Wind erosion

 Surface N

Opportunities:
 Soluble P loss

 Subsurface N 
loss
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CEAP I – CEAP II Change in Losses
Strengths:
 Wind erosion

 Sediment loss

Opportunities:
 Nutrient 

incorporation

 Soluble P loss
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CEAP II Conservation Treatment Needs

 Treatment need is determined by how many 
resource concern thresholds were met by a point
 Low need: all 8 thresholds met
 Moderate need: 5 – 7 thresholds met
 High need: fewer than 4 thresholds met
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CEAP II Resource Concern Thresholds Most extensive 
needs:
 Soluble P loss

 Subsurface N 
loss

 Surface N and 
soil carbon 
were better 
for the state 
than 
nationally in 
CEAP II
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 Coming soon!
 Public-facing GIS interface
 Leverages results from CEAP Cropland survey data and 

alternative scenarios estimates
 Calculates the per-acre edge-of-field nutrient and 

sediment loss savings associated with suites of 
conservation practices 
 Applies this against annual NRCS conservation practice 

implementation data to estimate the amount of 
sediment and nutrients that have been prevented from 
entering waterbodies 

Water Quality Benefits Estimator Tool
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 Coming soon!
 Public-facing Tableau dashboard
 Leverages results from CEAP Cropland survey data and 

alternative scenarios estimates
 Allows filtering of CEAP II conservation practice 

adoption and loss estimate data at the national, 
production region, state, watershed, and emphasis area 
levels

CEAP II Open Data Dashboard
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CEAP III Coming to Your State!
 NASS enumerators have started contacting producers 

for the CEAP 3 survey
 Questionnaire interviews started Nov 1
 Data will be collected in 2024, 2025, and 2026

 Survey participation is voluntary, but responses help:
 Tell conservation success stories
 Inform conservation funding and program policy
 Provide accountability for taxpayer dollars

 Toolkits with FAQs and talking points were distributed 
to NRCS Public Affairs staff in all states
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Questions?

Brianna Henry, Modeling Team Leader (Acting)

Brianna.Henry@usda.gov

Find CEAP Cropland online: nrcs.usda.gov/ceap/croplands

https://www.nrcs.usda.gov/ceap/croplands


Nitrate and Phosphorus Loads from Illinois Rivers:
Preliminary Water Year 2023 Update

  

Luis Garcia
Central Midwest Water Science Center
luisgarcia@usgs.gov

with:

This information is preliminary and is subject to revision. It is being provided to meet the need for timely best science. The 
information is provided on the condition that neither the U.S. Geological Survey nor the U.S. Government shall be held 
liable for any damages resulting from the authorized or unauthorized use of the information.
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Methods

  

Monitor changes in nutrient loads from 
Illinois’ eight largest rivers relative to 
the 1980–96 baseline.
Baseline: Water years 1980–1996 estimated 
by periodic sampling.

Super Gage: Continuous water-quality 
monitoring sites used to estimate loads since 
2019.

Illinois nutrient loss reduction strategy: 
Since 2017, progress assessed based on the 
5-year average loading.

  
Preliminary Information-Subject to Revision. 
Not for Citation or Distribution.

Water year (WY):  A water year is the period from October 1 to September 30 
and is designated by the year in which it ends; for example, water year 1996 
was from October 1, 1995, to September 30, 1996.



Super gage setup:
 -Continuous Streamflow 

 -Continuous Water-quality
  All Sites

• Nitrate
• Turbidity

Big Muddy, Illinois
• Dissolved oxygen
• Temperature
• Specific Conductance
• pH

Illinois, Kaskaskia
• Dissolved Phosphate

 

Photographs by C. Peake and L. Shotton, 
U.S. Geological Survey

Preliminary Information-Subject to Revision. Not for Citation or Distribution.



EXPLANATION

Relative to 1980–96 baseline:
WY23 Loads:

•Total Phosphorus -11%
•Streamflow -30%

  

Preliminary Information-Subject to Revision. 
Not for Citation or Distribution.



EXPLANATION

Relative to 1980–96 baseline:
WY23 Loads:

•Total Phosphorus -11%
•Streamflow -30%

5-year mean loads:
•Total Phosphorus +33%
•Streamflow +18% 

  
Preliminary Information-Subject to Revision. 
Not for Citation or Distribution.

5-Year Rolling Average Streamflow
5-year Rolling Average Load
Baseline
25% Reduction
45% Reduction
Annual Phosphate Load (millions lbs/yr)
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EXPLANATION

Relative to 1980–96 baseline:
WY23 Loads:

•Total Nitrate -25%
•Streamflow -30%
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EXPLANATION
5-Year Rolling Average Streamflow
5-year Rolling Average Load
Baseline
15% Reduction
45% Reduction
Annual Nitrate Load (millions lbs/yr)

Relative to 1980–96 baseline:
WY23 Loads:

•Total Nitrate -25%
•Streamflow -30%

5-year mean loads:
•Total Nitrate -4%
•Streamflow +18% 
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Preliminary Information-Subject to Revision. 
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Preliminary Information-Subject to Revision. 
Not for Citation or Distribution.



Preliminary Information-Subject to Revision. 
Not for Citation or Distribution.



Preliminary Information-Subject to Revision. 
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5-year average plots of nitrate, streamflow, and total phosphorus



Water Year (WY) 2023 by the numbers

  

Relative to the 1980–96 baseline:
• WY23 Loads:

• Total Phosphorus -11%
• Nitrate -25%
• Streamflow -30%

• 5-year mean loads:
• Total Phosphorus +33%
• Nitrate -4%
• Streamflow +18% 

  Preliminary Information-Subject to Revision. Not for Citation or Distribution.

Photograph by U.S. Geological Survey

A water year is the period from October 1 to September 30 and 
is designated by the year in which it ends; for example, water 
year 2023 was from October 1, 2022, to September 30, 2023.



Water Year (WY) 2023 by the numbers

  

Relative to the 1980–96 baseline:
• WY23 Loads:

• Total Phosphorus -11%
• Nitrate -25%
• Streamflow -30%

• 3-year mean loads:
• Total Phosphorus +6%
• Nitrate -30%
• Streamflow -10% 

  Preliminary Information-Subject to Revision. Not for Citation or Distribution.

Photograph by U.S. Geological Survey

A water year is the period from October 1 to September 30 and 
is designated by the year in which it ends; for example, water 
year 2023 was from October 1, 2022, to September 30, 2023.
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Flow normalized (FN) values

  

Preliminary Information-Subject to Revision. Not for Citation or Distribution.

• FN values are outputs from the EGRET-WRTDS model

• Flow varies over time due to rain, snowmelt, human 
activity, etc. 

• This change in flow changes values of 
concentration

• Makes comparing concentrations from different 
locations/years difficult

• FN concentrations and loads remove flow-related 
variability

• Equation: 

• Enables comparison of years with varying flow 
conditions



Flow normalized (FN) values

  

Preliminary Information-Subject to Revision. Not for Citation or Distribution.

• Bayesian model used to compute state loads
• incorporates in situ sensor data to inform model
• does not output FN values

• State loads have been estimated using various methods
• different outputs to data which can not all be 

handled equally
• data would need to be ‘harmonized’ (involved 

process)

• How values would compare is unknown
• Time investment for method development



Illinois loading to Gulf of Mexico

  

Preliminary Information-Subject to Revision. Not for Citation or Distribution.

• IL data from multiple sources and 
computed using different models

• Gulf of Mexico (GoM) values only 
being computed through WY22

• Loads from one site that are 
computed using WRTDS

• Comparison not a 1:1 relationship
• Downstream processes 

might also affect IL loadings 
reaching Gulf of Mexico

• IL:GoM ratio for WY22
• 1:5 Nitrate 
• 1:10 Phosphorus
• Likely over-estimates

• SPARROW model
• Gives overview of entire 

Midwest loading to Gulf of 
Mexico 



Questions?

  Luis Garcia
Central Midwest Water Science 
Center
luisgarcia@usgs.gov

  



U.S. Department of the Interior
U.S. Geological Survey

This information is preliminary and is subject to revision. It is being provided to meet the need for timely best science. The information is provided on the condition that 
neither the U.S. Geological Survey nor the U.S. Government shall be held liable for any damages resulting from the authorized or unauthorized use of the information.

Nutrient Loads and Yields 
Across Illinois Watersheds (HUC8s)
Nutrient Loss Reduction Strategy, Policy Working Group Meeting
November 7, 2024 (virtual)

Jenny Murphy, Brock Kamrath, Hannah Podzorski, Lindsey Schafer 
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Time periods
 1997–2011, 2012–2017, 2018–2022

Loads & yields [total, point, nonpoint]
 * Nitrate+Nitrite, as N (NO3)
 * Total phosphorus (TP)
 * % dissolved phosphorus (DP)
 * Water yields

Scope of effort
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Ambient sites & load estimation
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Illinois 
Environmental 
Protection 
Agency (IEPA) 
ambient sites

Ambient IEPA 
site locations

HUC8 
boundary 
lines
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Water quality data sources

Water Quality 
Portal (WQP)

Recent Samples 
from *IEPA

Legacy IEPA 
Data from 
*STORET

+ +

*Illinois Environmental Protection Agency (IEPA)
*STOrage and RETrieval (STORET) Data Warehouse
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Example of water quality time series
Embarras River at Ste. Marie, Illinois

Nitrate, milligrams per liter (mg/L) as N

Site number:        03345500 (USGS)        BE-07 (IEPA)

Data source:          WQP          STORET        Recent IEPA
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Weighted Regressions on Time, Discharge, 
and Season (WRTDS)

ln(c) = β0 + β1Q + β2t + β3sin(2πt) + β4cos(2πt) + ε

Stream
flow

Time
trend

Seasonal
cycle

Random
componentConcentration
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Weighted Regressions on Time, Discharge, 
and Season (WRTDS)

ln(c) = β0 + β1Q + β2t + β3sin(2πt) + β4cos(2πt) + ε

Stream
flow

Time
trend

Seasonal
cycle

Random
componentConcentration

0.5 seasonal cycle1 log cycle 7-years

Half windows
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Weighted Regressions on Time, Discharge, 
and Season – Kalman Filter (WRTDS-K)

Example: Kishwaukee near Perryville (05440000)

Observed

WRTDS 
estimates

WRTDS-K 
estimates
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Data release contents: Ambient site loads
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HUC8 load and yield computations
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Ambient loads  Incremental HUC8 loads

Point sources
HUC8 outlet

Monitoring site

Information we have
• Riverine load
• Point source load
• Watershed areas
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Ambient loads  Incremental HUC8 loads

Point sources
HUC8 outlet

Monitoring site

Compute HUC8 
loads and yields
• Total (riverine)
• Point source
• Nonpoint source

Information we have
• Riverine load
• Point source load
• Watershed areas
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Ambient loads  Incremental HUC8 loads

Point sources

Monitoring site

HUC8 outlet

Monitoring site Compute HUC8 
loads and yields
• Total (riverine)
• Point source
• Nonpoint source
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2018–2022 HUC8 yield summary 
[preliminary]
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2018–2022 
Incremental yields 

Nitrate
lbs/yr/ac*

Top 5: Nitrate (NO3)
Chicago
Des Plaines
Upper Illinois
Kankakee
Vermillion

*pounds 
per year 
per acre
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2018–2022 
Incremental yields 

*pounds 
per year 
per acre

Nitrate
lbs/yr/ac*

Total P
lbs/yr/ac

Top 5: NO3
Chicago
Des Plaines
Upper Illinois
Kankakee
Vermillion

Top 5: Total phosphorus 
(Total P)
Chicago
Des Plaines
Upper Sangamon
The Sny
Cahokia-Joachim



Preliminary Information-Subject to Revision. Not for Citation or Distribution.

Point source contributions

Median

75th percentile

25th percentile

25th percentile – 
1.5*IQR

75th percentile + 
1.5*IQR

Potential outlier
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ile
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e 
(IQ

R)

EXPLANATION
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Point source contributions

Median

75th percentile

25th percentile

25th percentile – 
1.5*IQR

75th percentile + 
1.5*IQR

Potential outlier
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ile

 ra
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e 
(IQ

R)

EXPLANATION
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Nitrate yields

2018–2022 
average annual

Nonpoint 
Source

Point 
Source

Nitrate
lbs/yr/ac
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Total 
Phosphorus 
yields

2018–2022 
average annual

Nonpoint 
Source

Point 
Source

TP
lbs/yr/ac
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Water yields

2018–2022 
average annual

Water yield, in 
inches/year
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Changes over 3 periods 
[preliminary]

 1997–2011 = Baseline
 2012–2017
 2018–2022 = Recent (this update)
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Change in NO3 yields

Direction of change:
Baseline to Recent

Number of HUC8s

NO3 TP

Decrease 18 11

Increase 23 32

Stable 
(+/- 5%)

6 7

Change in yield 
(lbs/acre/year) 
between 1997–2011 
to 2018–2022
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Change in TP yields

Direction of change:
Baseline to Recent

Number of HUC8s

NO3 TP

Decrease 18 10

Increase 23 31

Stable 
(+/- 5%)

6 6

Change in yield 
(lbs/acre/year) 
between 1997–2011 
to 2018–2022
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Downward 
trend

Upward 
trend

Each point is a HUC

Baseline annual yield (lbs/yr/ac)
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Correlations

Change in riverine NO3
Change in riverine TP

Why are we seeing 
these changes?

Initial NO3

Initial TP

Change in water yield

Current DP:TP

Change NO3 nonpoint source (NPS)

Change NO3 point source (PS)

Change TP NPS
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Correlations

Why are we seeing 
these changes?

Initial conditions

Change in riverine NO3
Change in riverine TP

Initial NO3

Initial TP

Change in water yield

Current DP:TP

Change NO3 NPS

Change NO3 PS

Change TP NPS
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Correlations

Why are we seeing 
these changes?

Initial conditions
NPS changes

Change in riverine NO3
Change in riverine TP

Initial NO3

Initial TP

Change in water yield

Current DP:TP

Change NO3 NPS

Change NO3 PS

Change TP NPS
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Change in riverine NO3
Change in riverine TP

Initial NO3

Initial TP

Change in water yield

Current DP:TP

Change NO3 NPS

Change NO3 PS

Change TP NPS
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NPS changes
PS changes

~ Change NO3 nonpoint source (NPS)
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Preliminary Information-Subject to Revision. Not for Citation or Distribution.
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Preliminary Information-Subject to Revision. Not for Citation or Distribution.

Next steps

Forthcoming products

• Data release of ambient site loads
• Data release of HUC8 incremental loads and yields
• Report describing status and changes across Illinois watersheds

More questions?
jmurphy@usgs.gov



Illinois NREC

Update to the NLRS Policy 
Working Group

11/7/24



Agenda

NREC Review Current Priorities

New Research What’s Next

Mark Your 
Calendar

Presentation Title
Illinois NREC 11.7.24 90



NREC Review
1. Who we are and what we do…..

2. Investments to date

Illinois NREC 11.7.24 91



Address the Agronomic, Economic, and Environmental 
Aspects of production agriculture practices meant to 
reduce nutrient loss from Illinois fields.

Current Priorities

Illinois NREC 11.7.24 92



Research Priorities

• Continued studies on N-
management SYSTEMS and 
efficiency of N use

• Continued Cover Crop systems 
research

• Conservation Cover Rotation

• P-management systems

• Impact of weather intensity on 
nutrient loss

• Watershed approaches to nutrient 
management systems 

• Research proposals that go 
beyond the “known” into more 
innovative (novel, inventive, 
original) and forward-looking 
research. 93



Current and NEW Research 
Projects

Illinois NREC 11.7.24 94



NEW Projects for 2025

Illinois NREC 11.7.24 95

Institution PI Project Title

UI Paulson
Economic Analysis of NREC Projects Involving Farm Management Practices: From Trial Plots 
to Commercial-scale Adoption

UI Margenot
Optimizing cover crops and wheat to reduce nitrogen and phosphorus surface run-off 
losses in southern Illinois

UI Jones
Using On-farm Precision Experiments in a Data-intensive Approach to Systems Management 
of Cover Crops and Nitrogen Fertilizer

SIU Sadeghpour
Next Generation Cover Cropping in Corn-Soybean Rotation to Improve Farm Benefits and 
Decrease Environmental Losses in South and Central Illinois: Phase II

UI Rhoads
Evaluating the effectiveness of streambank stabilization for nutrient loss reductions: Over 
20 years of Illinois evidence

UI Yu
Scaling up conservation agriculture by growing cover crops ahead of soybean and moving 
fall fertilizer nitrogen application to spring

UI Margenot
On-farm and farmer-led: an expanded tile monitoring network for informing nutrient loss 
reduction practices and outcomes in north-central Illinois

UI Bhattarai Weather extremes and nutrient loss in Illinois: synthesis and modeling



What’s Next?

Illinois NREC 11.7.24 96



Mark Your Calendar

Illinois NREC 11.7.24 97

Thursday February 13, 2025
Investment Insights Live

Champaign, IL



Thank you
Julie Hewitt

Executive Director

Illinois NREC



Illinois Ag Retail Survey



MISSION
Working to assist and encourage adoption of best management practices (BMPs) to 
protect and enhance natural resources and the sustainability of agriculture in Illinois.



DATA COLLECTION

Regional liaisons to meet in person 
with the ag retailers and carry out the 
random selection protocols and 
collect survey information 

Survey info collected by inputting it 
into an online survey form 
maintained on a private, secure 
server by INREC

Data collection period runs from 
December through March

Advantage of utilizing trained staff is 
it eliminates need for 3rd party audits 
of data collection at ag retailer level, 
which also eliminates the need to 
record farmer names and locations 
for audit purposes



DATA SECURITY & CONFIDENTIALITY

INREC has a private server and data security consultant

No personal information from farmers or retailers (name, location) is input 
into system, so even in event of a hack there would be no confidential 
information available



STATISTICAL SAMPLING

Statistical sampling protocols are provided by Iowa State University 
Center for Survey Statistics & Methodology 

150 ag retailer locations are randomly selected across Illinois

The randomly selected locations are stratified across the nine crop 
reporting districts based on each area’s percentage of row crop acres

10 farmers are randomly selected to survey per location, and for each 
farmer one farm field is randomly selected to collect survey info

Goal of at least 500 samples collected to be statistically 
representative of state









Customer and 
Farm Field 
Selection 
Procedure 

Each retail location is assigned a set of random 
parameters to use for selecting 10 fertilizer customers. 
Only customers who purchase fertilizer inputs should be 
selected for the survey. If you land on a customer that 
doesn’t purchase fertilizer inputs, skip that customer and 
move on to the next until 10 fertilizer input customers are 
selected. The following parameters are what the sampling 
instructions include: 

• Name – Contains the first letter of the last name of the 
customer for identifying the starting point. This is just 
the starting point to proceed alphabetically from and is 
not the only surname to be sampled.  

• Section – Contains a value of “high” or “low” 
• Direction 1 – North, South, East, West  
• Direction 2 – North, South, East, West 



SAMPLING 
FREQUENCY

Total Fertilizer
Customers

Sampling Frequency from
Starting Point

<50 Every 5th Customer
50-99 Every 10th Customer
100-199 Every 20th Customer
200+ Every 30th Customer

Carry Out Sampling Until 10 Customers
Have Been Selected













What Does the Data Reveal?

• A total of 922 fields were surveyed, exceeding the sample size goal of 500 fields.
• Both small and large farms participated in the survey with the median size of field 

and farm operation being 77 acres and 1000 acres.
• Total cropland declined 568,088 acres 
• Corn increased 357,098 acres 
• Soybean decreased 1,116,186 acres 
• Wheat increased 190,000 acres



Nitrogen

• Corn fertilizer N rate averaged across the state was 197 lbs/A with 85% of the fields under a 
corn-soybean crop rotation.

• Maximum Return To Nitrogen (MRTN) use for determining fertilizer N rate increased to 18% 
from 12% in 2022. The MRTN calculator provides a method to calculate nitrogen application 
guidelines based on selected prices of nitrogen and corn directly from recent research data.

• Entire application of fertilizer N occurring in the fall decreased to 16% (21% in 2022).             
Entire application of fertilizer N occurring in the spring preplant was 27%.

• Split fertilizer N applied as spring preplant and side-dress was 16%.

• Anhydrous ammonia application in the fall was 54% with 97% use of a nitrification inhibitor.



Phosphorus

• Soil sampling to determine P levels was 86% and commercial P applied was 83%.

• Variable Rate Technology (VRT) of fertilizer P was 43%.

• Fertilizer P application occurring annually was 61%.

• Fertilizer P rate for Mono-ammonium phosphate (MAP) and di-ammonium 
phosphate (DAP) were 151 and 156 lbs/A (non-VRT acres).



Summary Note

The survey results verify that farmers are using fertilizer rates consistent with the 
recommendations in the University of Illinois Agronomy Handbook. Additionally, 
survey results indicate continued farmer adoption of conservation efforts such as 
cover cropping.



Thank you for your time.

Questions??

KJ Johnson
President 

Illinois Fertilizer and Chemical association 
kj@ifca.com / 217-369-1669

mailto:kj@ifca.com


NLRS Dashboard Overview
and Development Update

Joan Cox, University of Illinois Extension



NLRS Dashboard Development

• Steering Committee is working with 
National Great Rivers Research and 
Education Center and the U of I National 
Center for Supercomputing 
Applications.

• Will use Illinois portal on the Great 
Lakes to Gulf Virtual Observatory 
platform.

• This will replace the Biennial Reports.

https://greatlakestogulf.org/

https://greatlakestogulf.org/


NLRS Dashboard Development
• Data will be updated 

annually, and an Executive 
Summary will be completed 
each year.

• Static text & data displays 
will showcase narrative 
science assessment reports 
&  sector information.

Static text and data display

Annual Executive Summary



NLRS Dashboard Development
• Partner data & simplified 

narratives will continue 
to be accessible.

• Interactive maps/data 
dashboards to select data 
temporal and spatially, to 
query and download 
data. Interactive map 

(data dashboard)

Static narrative
and data display



NLRS Dashboard Development

• Great Lakes to Gulf
• https://greatlakestogulf.org/#/

• Iowa Dashboard
• https://nrstracking.cals.iastate.edu/tracking-iowa-nutrient-reduction-strategy

• Minnesota Dashboard
• https://www.pca.state.mn.us/air-water-land-climate/reducing-nutrients-in-waters
• https://public.tableau.com/app/profile/mpca.data.services/viz/Long-

termStreamTrends/Pollutantconcentrations
• https://public.tableau.com/app/profile/mpca.data.services/viz/CWAA-

Bestmanagementpracticesbywatershed/Bestmangementpracticesbywatershed

 

https://greatlakestogulf.org/#/
https://nrstracking.cals.iastate.edu/tracking-iowa-nutrient-reduction-strategy
https://secure-web.cisco.com/1_zwVHigMCXqzWyPDhiABkTzvsKfEY3sHzIgqYpUr38EH1bzvPstZb6EqXTDuF1MGWClU1sWvGDwEwcjf4BSh--aZeHLFEI_bbl2s4l8OgILEZRFLUHLFL912MzSRFkJC-ZAzGojqugfyBCZ4LrHKcATwliC1UMOHldoh86_uNOoFPiw5YDPOvvAxm4LwtnlvlNY6ybUludgAj5NsawwYl6o4MTl7SBLsxWVwZPiWpFd_2Bevh_2vosIM-7Hlo6dcVVcWheP_NoAOLq84nR9zT5wyJNls0OJ3M-t8D2_uC7AeUpzlVc0UL8gUSUHqjm9LbxQ9XXagHPfBedgqvoDdF4GFs4vI8QpvX3DWxu3o9zkL4_kXcMWkFj0kE1_4WMIxchxFbYss88ZCroScQTYzbSh0o_MrlzvWyCB397Wbvfg/https%3A%2F%2Fwww.pca.state.mn.us%2Fair-water-land-climate%2Freducing-nutrients-in-waters
https://public.tableau.com/app/profile/mpca.data.services/viz/Long-termStreamTrends/Pollutantconcentrations
https://public.tableau.com/app/profile/mpca.data.services/viz/Long-termStreamTrends/Pollutantconcentrations
https://public.tableau.com/app/profile/mpca.data.services/viz/CWAA-Bestmanagementpracticesbywatershed/Bestmangementpracticesbywatershed
https://public.tableau.com/app/profile/mpca.data.services/viz/CWAA-Bestmanagementpracticesbywatershed/Bestmangementpracticesbywatershed


Data collection & timeline



Data collection

Continue to gather all previously reported logic model data from all partners in all sectors 
(Dec. 2024 solicitation)

1. Resources and outreach spreadsheets for 2024 data
2. Partner program and project narratives updates or new 2023-24
3. Land and facilities data 2023-24
4. Water metrics 2024

Will gather new data from sector partners during 2024-25 (for interactive maps) 
1. Land and facility spatial & temporal data collection (2011-2022 by HUC 8s , HUC 

12s, &/or county)
2. Water metrics - spatial & temporal data collection (1980 – 2024)



Questions about data 
solicitations?



Tentative Timeline – Development Tasks



Tentative timeline – Stakeholder input



Final Stretch – Oct. to Dec. 2025
October – final prototype testing by NLRS Steering and steering Agency 

marketing teams

November – Steering Agency Director reviews

December – launch dashboard

Oct. – Dec. marketing planning and execution



Design and Development Roles

Core design team: Steering Committee, Illinois Extension, National Great Rivers 
Research & Education Center, University of Illinois National Center for 
Supercomputing Applications

User input (novice-, primary- & advanced-user types): Participation in working 
groups, surveys, prototype testing, marketing and communications planning



Questions?



Performance Benchmark Committee 
10/22/24 meeting 

Design discussion



Sanders E, Stappers PJ. Co-creation and the New landscapes of Design. CoDesign. 2008;4:5–
18. https://doi.org/10.1080/15710880701875068.

https://doi.org/10.1080/15710880701875068


Phases of development cycle (example)

Ospina-Pinillos, L., Davenport, T., Ricci, C., & Milton, A. (2018). Developing a Mental Health eClinic to Improve Access to and Quality of Mental Health Care for Young 
People: Using Participatory Design as Research Methodologies. Journal of medical Internet research, 20(5), e118. https://doi.org/10.2196/jmir.9716

https://doi.org/10.2196/jmir.9716


Future Now The Gap

An adapted Bridging Exercise

Prykucki, B. (2016, December 29). The bridge can help you get from here to there. Michigan State University 
Extension. https://www.canr.msu.edu/news/the_bridge_can_help_you_get_from_here_to_there

Vavoula, G.N., Sharples, M. Future technology workshop: A collaborative method for the design of new 
learning technologies and activities. Computer Supported Learning 2, 393–419 (2007). 
https://doi.org/10.1007/s11412-007-9026-0

https://www.canr.msu.edu/news/the_bridge_can_help_you_get_from_here_to_there
https://doi.org/10.1007/s11412-007-9026-0


Bridging Session Part 1:
Visioning the Future of

NLRS Updates



Brainstorm prompt
Imagine that you are far in the future and that the tools we use in our 
everyday lives have evolved and changed.

Consider any type of gadget, prop, or new technology that could help you 
learn about Illinois NLRS updates. 

What types of activities are you performing to get NLRS information? 
What types of technologies are supporting you? 

Materials are available at tables for drafting mockups and taking notes.
15 minutes small groups, then 15 minutes share-out



Visioning 
Results

• Real-time environmental data monitoring and data display
• GIS mapping display of spatial data

o By county
o By HUC 12
o BY HUC 8
o By Illinois major watershed
o By legislative district
o By drainage district
o Other spatial resolution? (please describe)

• Drone technology 
• Mobile technology 
• Stakeholder engagement

o Education and outreach
o Technical services

• Policy maker engagement
• Raw data accessibility
• Data stories
• Citizen science and local involvement

USGS real-time data
https://dashboard.waterdata.usgs.gov/
app/nwd/en/

USGS | National Water Dashboard

Access river level and other water 
information and weather conditions in 
your neighborhood! A map viewer 
showing real-time river level and water 
data collected at U.S. Geological Survey 
observation...

https://dashboard.waterdata.usgs.gov/app/nwd/en/
https://dashboard.waterdata.usgs.gov/app/nwd/en/


Bridging Session Part 2: Now
Primary Report Uses

Focus Group Activities

� Handout Self-Reflections (10 min)

� Small Group Discussions (10 min)

� Share out (15 min)



Biennial Report is used to:
1. inform new grant proposals
2. guide funding allocations
3. support future research
4. guide development of products or programming
5. maintain field awareness and support policy decisions
6. allocate resources for stakeholder partnerships
7. ?

University of Illinois Extension. (2022). “NLRS Biennial Report Partner Survey Results”. 
Policy Working Group Meeting Minutes September 1, 2022. Illinois Nutrient Loss 
Reduction Strategy Policy Working Group. https://illinois.zoom.us� Handout Self-Reflections (10 min)

� Small Group Discussions (10 min)

� Share out (15 min)

defend policy proposals and decisions (new)



NLRS Report Utilization

Survey open Nov. 4-14

https://illinois.qualtrics.com/jfe/form/SV_7PpK6m4yyuZElAq


Results

Survey open Nov. 4-14

https://illinois.qualtrics.com/jfe/form/SV_7PpK6m4yyuZElAq


Bridging Session Part 3: The Gap – 
getting to the near future



Brainstorm prompt
Think about the current tasks and processes you identified in the 
previous Bridging Session (NOW).

What are some ideas you have for a future dashboard interface and 
functionality that could help you get the information you need?

Be precise about what you are imagining as ways to get the information 
you need.

Edit existing homepage, subpage, and navigation mockup OR make your own 

5 minutes self, 10-minutes share-out



Homepage 
mockup

Survey open Nov. 4-14 Mockup link

https://uofi.box.com/s/hkpb6xyvy33px62biwmi2z38fisou0tc
https://illinois.qualtrics.com/jfe/form/SV_7PpK6m4yyuZElAq
https://uofi.box.com/s/hkpb6xyvy33px62biwmi2z38fisou0tc


Homepage 
mockup

Survey open Nov. 4-14

https://illinois.qualtrics.com/jfe/form/SV_7PpK6m4yyuZElAq


Homepage 
mockup

Survey open Nov. 4-14

https://illinois.qualtrics.com/jfe/form/SV_7PpK6m4yyuZElAq


Homepage 
mockup

Survey open Nov. 4-14

https://illinois.qualtrics.com/jfe/form/SV_7PpK6m4yyuZElAq


Subpage
Layout

OR

Survey open Nov. 4-14

https://illinois.qualtrics.com/jfe/form/SV_7PpK6m4yyuZElAq


Interactive Map (a.k.a., Data Dashboard)
Four interactive dashboards will be available to accommodate NRLS 
data.

Example: Point Source interactive map query options include:
• Nutrient: Filter data by nitrogen (N) or phosphorus (P).
• Watershed: Select data by hydrologic unit codes (HUC 12, HUC 8).
• Year: Access data from specific years.
• Facility: Search by individual facilities.
• Load: Examine nutrient load data.
• Concentration: Analyze data based on nutrient concentration levels.
• Effluent Flow: Review wastewater effluent flow rates.

For inspiration and comparison, explore Minnesota’s NLRS interactive 
data dashboards to see examples of how they present and query 
options.
MN Wastewater loading by facility
MN Wastewater effluent flow and nutrients

Dashboards will be linked from homepage. 

Survey open Nov. 4-14

Dashboards will also be linked from subpages. 

https://public.tableau.com/app/profile/mpca.data.services/viz/CWAA-Wastewaterloadingbyfacility/Wastewaterpollutantloading
https://experience.arcgis.com/experience/21f2c024b1a94cbe8fac987580da074e#widget_4=active_datasource_id:dataSource_3,center:-10382690.857261699%2C5790258.553053291%2C102100,scale:4622324.434309,rotation:0,viewpoint:%7B%22rotation%22%3A0%2C%22scale%22%3A4622324.434309%2C%22targetGeometry%22%3A%7B%22spatialReference%22%3A%7B%22latestWkid%22%3A3857%2C%22wkid%22%3A102100%7D%2C%22x%22%3A-10382690.857261699%2C%22y%22%3A5790258.553053291%7D%7D
https://illinois.qualtrics.com/jfe/form/SV_7PpK6m4yyuZElAq


Other early mockups 
PBC discussion & conclusions

1. Partner Programs and Projects 
2. Future Strategic Actions for each sector
3. Adaptive Management and Measuring Progress
4. Research



Partner Program and Projects Narratives

go.Illinois.edu/NLRS

Programs and Projects Supporting Agricultural Nutrient Reduction
The following programs and projects support Illinois NLRS agricultural sector goals.Partners content should be 

accessible from:
• “Partners” subpage
• Each sector’s subpage (ag, 

point source, urban 
stormwater)



“Partners” subpage mockup
Working Groups Agriculture NGOsOverview Urban Stormwater NGOs Watershed Groups

go.Illinois.edu/NLRS

Many non-governmental organizations help 
producers establish practices and strategies 
to reduce nutrient losses across Illinois. The 
following section highlights updates 
provided by 39 NGOs for this NLRS Biennial 
Report. These are programs and projects 
that are new, have undergone significant 
changes, or have noteworthy updates.

Some programs and projects are dedicated 
to education, outreach, and networking and 
may include opportunities for free services 
or cost-sharing. Some are professional 
communities of practice, while others
are dedicated to research and education. 
Illinois made substantial progress on these 
initiatives, thanks to numerous partnerships 
and their leveraged resources.



Agriculture subpage mockup
Resources Land and FacilitiesOverview Programs & ProjectsOutreach Adaptive Management Interactive Map

go.Illinois.edu/NLRS

Many non-governmental organizations help 
producers establish practices and strategies 
to reduce nutrient losses across Illinois. The 
following section highlights updates 
provided by 39 NGOs for this NLRS Biennial 
Report. These are programs and projects 
that are new, have undergone significant 
changes, or have noteworthy updates.

Some programs and projects are dedicated 
to education, outreach, and networking and 
may include opportunities for free services 
or cost-sharing. Some are professional 
communities of practice, while others
are dedicated to research and education. 
Illinois made substantial progress on these 
initiatives, thanks to numerous partnerships 
and their leveraged resources.



Future Strategies 

Should be accessible from each 
subpage (water, ag, point 
source, urban stormwater)

Should be general and abridged 
in each Annual Executive 
Summary

- 2023 NLRS Biennial Report, 
    Chapter 5 Point Sources



Adaptive Management
and Measuring Progress Chapter

Should be accessible from:
• “Adaptive Management & Monitoring Progress” 

subpage
• Each sector’s subpage (ag, point source, urban 

stormwater)



“Adaptive Management” subpage mockup
Agriculture Point SourcesOverview Urban StormwaterWater Monitoring Watershed-based Planning



Point Source subpage mockup
Resources Land and FacilitiesOverview Programs & Projects NARPsOutreach Adaptive Management Interactive Map



Research Types in the biennial report
1. NLRS Science Assessment research since 2015

• Water metrics (N & P loads and yields)
• Other water quality
• Ag scenario
• New ag conservation practices recommended

2. NGO research highlighted in partner programs & projects
• Agriculture
• Watershed groups
• Stormwater sector 



Research



Research database
2023 NLRS report

1. Nitrate-Nitrogen and Total Phosphorus River Loads 

2. Nitrate-Nitrogen Loads in the Illinois Portion of the Rock 
River Basin

3. Summary of Spatial and Temporal Variation in Phosphorus 
Loads in the Illinois River 

4. A Missing Piece of the Illinois Phosphorus Puzzle: 
Quantifying Statewide Streambank Erosion to Inform 
Effective Nutrient Loss Reduction Strategy

5. U.S. Geological Survey Illinois River Basin Integrated Water 
Science (Next Generation Water Observing Systems and 
Integrated Water Availability Assessments )

6. Illinois NLRS Science Team Proposed Practice Decisions 
(WASCOBs, Floodplain Wetlands, Updated P loss 
reduction efficiency for constructed wetlands)

Filter by theme

Water quality

Nitrogen

Phosphorus

Agricultural conservation practice

Agricultural implementation scenario

Other theme 1

Other theme 2

Filter by NLRS 
Update Year

2025

2024

2023

2021

2019

2017

2015



Research 
dashboard
Other than Partner 
Programs and Projects, 
could highlight NGO 
research in another 
way?

Iowa Nutrient Research Center
hosts a self-submit webpage 
where partners fill a form to 
populate a research profile 
including a mapped location.
https://www.cals.iastate.edu/inrc
/map/all.

Not sure how this would work for 
statewide research?

https://www.cals.iastate.edu/inrc/map/all
https://www.cals.iastate.edu/inrc/map/all


Questions?

Additional ideas to share?



NOW OPEN – ALL FEEDBACK WELCOME

NLRS Dashboard Survey 
Nov. 4- 14, 2024 

https://illinois.qualtrics.com/jfe/form/SV_7PpK6
m4yyuZElAq

https://illinois.qualtrics.com/jfe/form/SV_7PpK6m4yyuZElAq
https://illinois.qualtrics.com/jfe/form/SV_7PpK6m4yyuZElAq


Policy Working Group 
Partner Updates 

If you have an update, 
please type “update” in the chat box. 



Next Working Group Meeting
Ag Water Quality Partnership Forum 

Technical Subgroup Meeting
(Virtual) 

Tuesday, December 10 from 10 am – Noon

Contact NLRS@Illinois.edu
if you have any comments or questions.

Thank you



Thank you
Contact NLRS@Illinois.edu

if you have any comments or questions.
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