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Topics today

1. Intro to NRS & its update

2. Reasons for celebration

3. Remaining nutrient reduction needs

4. NRS Chapter 5 ς Rural Nutrients

5. What it will take to meet final goals

Your questions

How to review & comment on DRAFT



Today ς Where's the problem of excess nutrients?

Minnesota waters

Protect water from excess 
nitrogen and phosphorus

Downstream - south

Reduce the hypoxia/dead 
zone at the gulf

Downstream - north

Reduce the algae blooms 
in Lake Winnipeg



10-years into a 26+ NRS timeframe



Building blocks of 2025 Minnesota NRS

Six working groups

River loads, goals 
& priorities

Urban nutrients Agricultural BMP 
science (U of MN)

Agricultural BMP 
adoption (MDA)

Watershed 
support/tools

Progress tracking

River loads & 
trendsanalysis

Wastewater 
data analysis

BMP efficiency 
science

Approaches to 
scale-up BMPs

Mining WRAPS 
& 1W1Ps

Water changes 
dashboard

Priority areas for 
in-state needs

Wastewater 
technologies

BMP combination 
scenarios

BMP socio-
economics

Watershed tools 
survey

BMP adoption 
tracking

Nutrient sources 
verification

Stormwater 
science/data

Research needs
identification

Maximum 
practicalBMP 
increases

Local staff needs 
assessment

Priority metrics 
and measures

Goals update Wastewater N 
strategies

Nutrient balance 
on land analysis

Existing programs 
analysis

Watershed load 
reduction needs

Permit program 
dashboard
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2025 NRS Chapter topics

Chapter 1 ς NRS first decade

Chapter 2 ς Downstream loads

Chapter 3 ς In-state lakes, streams 
& groundwater 

Chapter 4 ς Urban land and water

Chapter 5 ς Rural land and water

Chapter 6 ς Watershed work

Chapter 7 ς Tracking and showing 
progress

Chapter 8 ς NRS roadmap 



20 Support Documents

ÅCropland nutrient practice efficiencies 
(2 by UMN) 

ÅWastewater nitrogen (4 by Tetra Tech) 

ÅNutrient balance on cropland (1 by ARS)

ÅRiver nutrient loads, trends, sources 
(2 by Tetra Tech, 1 by Met Council)

ÅStreambank and channel erosion (1 by DNR)

ÅConservation practice programs (2 by MDA)

ÅWatershed load reduction targets 
(2 by MPCA, Limno Tech, Tetra Tech)

ÅSupportingwatersheds with tools and 
resources (2 BWSR)



Updated science supports more accurate predictions

Chapter 5, Support Document 5-1 
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Success with rural and urban practice adoption

ÅWastewater phosphorus reduced 76%
ÅCropland practices added to over 4 million acres 

from government programs since 2014
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Nutrient management
Cropland erosion control
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Chapter 2 ς 2025 NRS draft update



Successes ς nutrients reduced in local in-state waters

Phosphorus Nitrate

Chapter 3 ς 2025 NRS draft update



Success ς less phosphorus going to the Gulf

Å32% phosphorus 
reduction in Mississippi 
River at Red Wing 
(right)

Phosphorus

Chapter 2 ς 2025 NRS draft update



Gulf hypoxia zone improving since 2011

Seasonal hypoxia zone
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Time to celebrate - Good job, Minnesota!

Cheers to your committed 
work & accomplishments!

Å 35+ large-scale programs
Å All 80 watersheds w/strategies 
Å Practice changes

o Wastewater P reduced 76%
o 4 million new cropland acres treated

Å In-state water improvements
o wells, rivers, lakes

Å Mississippi River nutrients
Å 32% reduced phosphorus



Yet, we have a long ways to go
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Minnesota is committed to reducing nutrients 
for our in-state waters 

Nitrate concentrations

Stream aquatic life Drinking water wells 

Phosphorus concentrations

Lake restoration & 
protection

Reduce river 
eutrophication



Minnesota is committed to reducing nutrients fordownstream

Total nitrogen load
reductions still needed

39% 42%

Total phosphorus load
reductions still needed

13% 57%



Nitrogen loads ς Mississippi River near Iowa state line

Goal remains 45% 
reduction 1997 to 2040 
 

Å 39% more reduction to go
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2025 NRS Chapters

Chapter 1 ς NRS first decade

Chapter 2 ς Downstream loads

Chapter 3 ς In-state lakes, streams 
& groundwater 

Chapter 4 ς Urban land and water

Chapter 5 ς Rural land and water

Chapter 6 ς Watershed work

Chapter 7 ς Tracking and showing 
progress

Chapter 8 ς NRS roadmap



Chapter 5 ς Addressing Rural Nutrient Sources

Science

Successes

Next steps

Non-ag rural
5.5.4 Forestry



Key messages at beginning of Chapter 5 ς Rural Nutrients

ÅάCŀǊƳŜǊǎ ƘŀǾŜ ƳŀŘŜ ƎƻƻŘ ǇǊƻƎǊŜǎǎΣ 
which needs to be maintained and 
ƛƴŎǊŜŀǎŜŘΦέ 

Åά{ƛƴŎŜ нлмпΣ ƻǾŜǊ п Ƴƛƭƭƛƻƴ ŀŎǊŜǎ ƻŦ 
land have been treated by new 
practices adopted through 
government programs alone (roughly 
18% of cropland). These additional 
practices follow decades of 
conservation work and improved 
ŦŜǊǘƛƭƛȊŜǊ ŜŦŦƛŎƛŜƴŎƛŜǎΦέ
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Key messages at beginning of Chapter 5 ς Rural Nutrients

Åά/ƻƭƭŜŎǘƛǾŜƭȅΣ ǘƘŜ ƭŀǊƎŜ ŀŎǊŜŀƎŜǎ ƻŦ ǇƻǘŜƴǘƛŀƭ ƛƳǇǊƻǾŜƳŜƴǘ ǿƛǘƘ 
fertilizer and manure application refinements can make a difference 
for water quality. However, fertilizer and manure application 
refinements will not lower nitrate losses to waters per treated acre as 
much as other practices. Continued work to refine precision nitrogen 
and phosphorus fertilizer efficiencies on every acre is an important 
ǇŀǊǘ ƻŦ ǘƘŜ ǎƻƭǳǘƛƻƴΦέ



Updated science supports more accurate predictions

Chapter 5, Support Document 5-1 



In-field practices to reduce nitrate leaching

Practice Nitrate reduction 
%

Number of 
site years

(1) In-field nitrogen management
Corn-soybean rotation: 10% fertilizer rate reduction to 
achieve maximum return to nitrogen, or MRTN a

7% 151

Corn-soybean rotation: 25% fertilizer rate reduction to 
achieve MRTN

18% 151

Continuous corn: 10% fertilizer rate reduction to achieve 
MRTN

9% 101

Continuous corn: 25% fertilizer rate reduction to achieve 
MRTN

21% 101

100% fall to 100% spring pre-plant 5% 15

100% spring preplant to split application 4% 21

Timing modification toward spring and side-dress, plus a 
rate reduction 

TBD

Nitrification inhibitor 10% 15



7.  Fertilizer/manure applications have improved, but still 
show more potential for improvement in some areas 



Agriculturalpractices thatreduce nitrogen losses to waters

Fertilizer/manure mgmt

In-field fertilizer 
management 
reduce 5-20%

Å Corn/soybean rotation:
10-25% rate reduction

Å Continuous corn:
10-25% rate reduction

Å 100% fall to 100% spring 
pre-plant

Å 100% spring pre-plant to 
a spring split

Å Nitrification inhibitor

Cover crops

Cover crops
reduce 18-35%

Å Cover crops & relay 
crops in general

Å Cereal rye in a corn-
soybean rotation

Å Cereal rye in continuous 
corn

Å Cover crops following 
short season crops in a 
cold climate 

Cropping systems change

More perennials
reduce 40-90%

Å Extended rotation 
(including perennial)

Å In rotation: Alfalfa
Å In rotation: Small grain 

(oat)
Å Kura clover
Å Intermediate wheatgrass
Å Conversion to prairie
Å Conversion to pasture
Å Conversion to bioenergy 

crops

Tile drainage waters

Drainage water 
treatment 
reduce 30-50%

Å Controlled damage
Å Saturated buffers
Å Denitrifying bioreactors
Å Shallow drainage
Å Drainage water recycling
Å Constructed wetlands

Chapter 5 ς 2025 NRS draft update



More research - Chapter 5 ς Rural Nutrients

Find improved ways to manage cropland nutrient additions. To 
address weather extremes and increase nutrient efficiencies in those 
situations, more research is needed to fine-tune in-field nutrient 
ƳŀƴŀƎŜƳŜƴǘ ǳǎƛƴƎ ǇǊŜŎƛǎƛƻƴ ǘŜŎƘƴƻƭƻƎƛŜǎΦ aƛƴƴŜǎƻǘŀΩǎ ŘƛǾŜǊǎŜ ǎƻƛƭǎ 
and climate necessitates site-specific approaches for estimating crop 
nitrogen needs and the best rates and methods of application that can 
be adjusted to accommodate springtime weather conditions.



Private Sector involvement - Section 5.4.1 and 5.4.2

ÅPrivate sector involvement is critical for achieving nutrient goals for local 
priority waters and for downstream waters. Several public-private 
partnership projects were started within the past decade. Successful 
partnerships should be continued and also serve as models for watersheds 
without such partnerships (see Public-Private Partnerships for Protecting 
aƛƴƴŜǎƻǘŀΩǎ ²ŀǘŜǊ for more details).

ÅPrivate industry has played a strong role with programs such as MAWQCP, 
and their involvement is critical for other programs assisting farmers. The 
NRS partners working on implementing agricultural practices should 
include representatives from the private and nonprofit sectors of the 
agricultural industry.

https://hdl.handle.net/11299/254555
https://hdl.handle.net/11299/254555
https://hdl.handle.net/11299/254555
https://hdl.handle.net/11299/254555


Topics today

1. Background on NRS & its update

2. Reasons for celebration

3. Remaining nutrient reduction needs

4. NRS Chapter 5 ς Rural Nutrients

5. What it will take to meet final goals

Your questions

How to review & comment on DRAFT


