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Todayc Where's the problem of excess nutrients?

Minnesota waters

Red River of

. ‘—\/ gr—
the North Minnesota N

Protect water from excess  Reduce the hypoxia/dead  Reduce the algae blooms
nitrogen and phosphorus zone at the gulf in Lake Winnipeg



10-years into a 26+ NRS timeframe

We are here

®
10 YEARS 15 YEARS

-_——

October 2014 2020 2024-2025 2025-2040 2040

NRS published Progress Update Implement Reach goals
report and revise



Building blocks of 2025 Minnesota NR

Six working groups

RO @le-Te SMe[oF=1E BMEI o TN VI [=Ta 1R - Agricultural BMP ~  Agricultural BMP  RRWEIEIES [l Progress tracking
& priorities science (U of MN) adoption (MDA) support/tools

River loads & Wastewater BMP efficiency Approaches to Mining WRAPS Water changes
trendsanalysis data analysis science scaleup BMPs & 1W1Ps dashboard
Priority areas for Wastewater BMP combination BMP socie Watershed tools BMP adoption
In-state needs technologies scenarios economics survey tracking
Nutrient sources Stormwater Research needs  Maximum Local staff needs Priority metrics
verification science/data identification practicalBMP assessment and measures
increases
Goals update Wastewater N Nutrient balance  Existing programs Watershed load Permit program

strategies on land analysis  analysis reduction needs dashboard
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2025 NRS Chapter

Chapter Ic NRS first decade
Chapter2 ¢ Downstream loads

Chapter J In-state lakes, streams
& groundwater

Chapter 4 Urban land and water

Chapter & Rural land and wate

Chapter 6 Watershed work

Chapter ¢ Tracking and showing
progress

Chapter & NRS roadmap




20 Support Documents

A Cropland nutrient practice efficiencies
(2 by UMN)

A Wastewater nitrogen (4 by Tetra Tech)

A Nutrient balance on cropland (1 by ARS)

A River nutrient loads, trends, sources :
(2 by Tetra Tech, 1 by Met Council) ' »

A Streambank and channel erosion (1 by D

A Conservation practice programs (2 by MD/

A Watershed load reduction targets . fiid gl S S
(2 by MPCA,imnoTech, Tetra Tech) -2 Lo o7 R

A Supportingwatersheds with tools and
resources (2 BWSR)




Updated science supports more accurate predictio
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Success with rural and urban practice adoptic

A Wastewater phosphorus reduced 76%

Rural and A Cropland practices added to over 4 million acres
urban practice from government programs since 2014

adoption

4,500,000
4,000,000  Nutrient management

3500000  Cropland erosion control
3,000,000~ | jving cover

2500000~ Drainage water treatment
2,000,000
1,500,000
1,000,000 i
500,000
e - i i'

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Cumulative Acres

W Living cover m Cropland erosion control

B Drainage water retention and treatment & Nutrient management

M Chapter 2 2025 NRS draft update




Successes nutrients reduced In local tstate waters

Increasing Decreasing No trend detected increasing Deceeasing No trend detected

Improve 4 s s O A 5 ¥V 2 O ==

local waters Flow corrected trends: Flow corrected trends:
Phosphorus, 2008-2022 Nitrate, 2008-2022

- Algae levels
e Drinking water

- Biological health

W Chapter I 2025 NRS draft update



Success less phosphorus going to the Gulf

Improve

downstream A 32% phosphorus

waters reduction in Mississippi
River at Red Wing
(right)

Phosphorus

Red Wing
-32%

Winona

r -39%

La Crosse

1%

A Chapter X 2025 NRS draft update




Gulf hypoxia zone improving since 20

Seasonal hypoxia zone

Area (square miles)
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0
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Area of Midsummer Bottom Water Hypoxia
(Dissolved Oxygen < 2 mg/L): 198024

| i
I ‘IIIIII IIlIIIIIlII III 0

1990 1995 2000 2005 2010 2015 2020
Year
I Size (square miles) 5-year average
Long-term average —>5-year fixed average

Task force goal

W Chapter 1c 2025 NRS draft update




Time to celebrate Good job, Minnesota!

Cheers to your committed
work & accomplishments!

To T I

35+ largescale programs
All 80 watersheds w/strategies

Practice changes

o Wastewater P reduced 76%

o0 4 millionnew cropland acres treated
In-state water improvements

o wells, rivers, lakes

Mississippi River nutrients

A 32% reduced phosphorus



Yet, we have a long ways to g
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Minnesota Is committed to reducing nutrients

for our In-state waters

Nitrate concentrations

Stream aquatic life Drinking water wells

Percent of wells sampled within HUC10
with nitrate over 5ma/l

I >25
[ >10-25
[1>510
15
| <1
[ <20 wells sampled

I >75% of stream miles >8.2mg/L
L, [ 40 - 75% of stream miles >8.2mg/L.
7 | 10 - 40% of stream miles >8.2mg/L. -
B >10% of stream miles 5- 82mgilL.
[ 1 1-10% of stream miles 5 - 8.2mg/L

1 <1% of stream miles >5mg/L (or no
streams assessed)

Phosphorus concentrations

Reduceaiver
eutrophication

Lake restoration &
protection

MPCA Stream Assessment Result (2024)

B Lakes
Priority - Merged
Il Highest
[ Higher
[ High
[ | Moderate
i A [ Low
e




Minnesota is committed to reducing nutrients foownstream

Total nitrogen load Total phosphorus load
reductions still needed reductions still needed

39% 42% 13% 57%




Ni|trogen loads; Mississippi River near lowa state lin

N

\QA | \ ‘

1

} Goal remains 45%
reduction 1997 to 2040

A 39% more reduction to go

‘%%’ 201million Ibs. 189 Goal: 111
1980-1996 2023 2040
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Chapter 5 Addressing Rural Nutrient Sources
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Key messages at beginning of ChapterRural Nutrients

AGCI NY¥SNAR KI @S YIRS 3I22R LINPIAINKBaE&ATS
which needs to be maintained and "
AYONBI &8 SRDE 500,000

AG{AYOS HAaMNnI 20SNlww YATTAZY I O
land have been treated by new 2,000,000
practices adopted through 1500000 J

government programs alone (roughly i J

18% of cropland). These additional % o |
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Key messages at beginning of ChapterRural Nutrients

Aal 2t £t SOGAGSEes UKS fFNHES | ONBIF 3¢
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
LI NI 2F GKS &az2ftdziAz2y oé




Updated science supports more accurate predictio

N leaching reduction (%)
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In-fleld practices to reduce nitrate leaching

Practice Nitrate reduction| Number of
% SICRYEES

(1) Infield nitrogen management

Cornsoybean rotation: 10% fertilizer rate reduction to 7% 151
achieve maximum return to nitrogen, or MR¥N

Cornsoybean rotation: 25% fertilizer rate reduction to 18% 151
achieve MRTN

Continuous corn: 10% fertilizer rate reduction to achieve 9% 101
MRTN

Continuous corn: 25% fertilizer rate reduction to achieve 21% 101
MRTN

100% fall to 100% spring pant 5% 15
100% spring preplant to split application 4% 21
Timing modification toward spring and sideess, plus a TBD

rate reduction
Nitrification inhibitor 10% 15



/. Fertilizer/manure applications have improved, but still

show more potential for iImprovement in some areas

Potential Nitrogen Imbalance between
Inputs and Crop Recommendations

Potential Phosphorus Imbalance
between Inputs and Crop Removal

Estimated P205 Surplus
(Ibs/acre of cropland)

Estimated N Surplus
(Ibs/acre of cropland)

@< @ <o

@ 4-0 1-5

1-5 @6-10
@ 11-20
@ 21-30

@ 30




Agriculturalpractices thareduce nitrogen losses to waters

Fertilizer/manuremgmt Cover crops Cropping systems change _

In-field fertilizer Cover crops More perennials Drainage water

management reduce 1835% reduce 4690% treatment

reduce 520% reduce 3050%

A Corn/soybean rotation: = A Cover crops & relay A Extended rotation A Controlled damage
10-25% rate reduction crops in general (including perennial) A Saturated buffers

A Continuous corn: A Cereal rye in a corn A In rotation: Alfalfa A Denitrifying bioreactors
10-25% rate reduction soybean rotation A In rotation: Small grain A Shallow drainage

A 100% fall to 100% spring A Cereal rye in continuous (oat) A Drainage water recycling
pre-plant corn A Kura clover A Constructed wetlands

A 100% spring prplant to | A Cover crops following A Intermediate wheatgrass
a spring split short season cropsina = A Conversion to prairie

A Nitrification inhibitor cold climate A Conversion to pasture

A Conversion to bioenergy

crops
W Chapter 5 2025 NRS draft update




More research Chapter 5¢ Rural Nutrients

Find improved ways to manage cropland nutrient additiong

address weather extremes and increase nutrient efficiencies in those
situations,more researchs needed to findune infield nutrient
YFYlF3SYSYyld dzaAy3I LINBOA&AAZY (SOKY
and climate necessitates stgpecific 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 involvemeniSection 5.4.1 and 5.4.2

APrivate sector involvement is critidal achieving nutrient goals for local
oriority waters and for downstream waters. Several publivate

partnership projects were started within the past decade. Successful
partnerships should be continued and also serve as models for watersheds
without such partnerships (s€éublicPrivate Partnerships for Protecting
aAVysSa?zZuforinore details)S NJ

APrivate industry has played a strong religh 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.
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