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Why are nutrients a problem?

When nutrient levels become too high, they can cause excessive algae
growth, low oxygen levels, impact human health, contaminate groundwater
and drinking water, and harm aquatic life and habitat.

These nutrients come from agricultural runoff, wastewater treatment
plants, nitrate leaching from cropland, streambank erosion for phosphorus,
and urban stormwater runoft.
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When nutrient levels become too high, they can cause excessive algae growth, low oxygen levels, impact human health, and harm aquatic life. 

NRS is a combination of state levels goals, approaches and actions to address both point sources (like wastewater treatment plants) and nonpoint sources (like agricultural fields). The goal is to improve water quality and protect ecosystems, both locally and downstream (i.e. the Gulf, Lake Winnipeg, Lake Superior).



Today — Where's the problem of excess nutrients?
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These problems show up across Minnesota.  
We also see at the mouth of the Gulf where excess nutrients from upstream create a temporary dead zone every year.
Most of our state’s water eventually drains into the Mississippi River.
And some of it flows north into Canada, via the Red River of the North, contributing to the algae blooms in Lake Winnipeg as illustrated in the box on the far right of the slide.
Now, let’s look at a big map of Minnesota. 




What Is a Nutrient Reduction Strategy?

The NRS is a plan with a combination of state-level goals, approaches, and
actions to address both point sources and nonpoint sources.

The goal is to improve water quality and protect ecosystems, both locally
and downstream (i.e. the Gulf, Lake Winnipeg, Lake Superior).

Nutrients of concern for the Nutrient Reduction Strategy include both
phosphorus and nitrogen entering Minnesota water bodies.
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The Nutrient Reduction Strategy (NRS) is a plan developed for Minnesota to reduce the amount of nutrients (nitrogen and phosphorus) entering its water bodies, both for down stream impacts beyond our borders and also within Minnesota. 

These nutrients come from agricultural runoff, wastewater treatment plants, nitrate leaching from cropland, streambank erosion for phosphorus, and urban stormwater runoff. 



10-year update to Minnesota Nutrient Reduction Strategy

2014 2020 2025 2040

Original strategy Progress report  Updated & revised Final Goals
strategy
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Dana
On the far left is the original 2014 NRS, which set the foundation for many initiatives.
In the middle, we developed a progress report 5 years later.
And today we are focused on the draft 2025 update and revision to the Minnesota NRS.
What these three publications show together is how far we have come.
The 2025 draft provides a significant update.
For the past decade, people have sampled water, analyzed data, and mapped the results across Minnesota.
You’ll see evidence of progress—particularly in reducing phosphorus—and also recognize areas where we need to focus more effort, especially on reducing nitrogen.
While it is important to look back, let’s focus on what is needed moving forward. 
You’ll see new tools in the 2025 update that will guide our work as a state.
You may be wondering:
Where are we going? 
Are we on the right track? 
Why is this so important?


2025 Minnesota NRS contributors
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More than 100 people from state, federal, and local agencies as well as the University of Minnesota collaborated for more than 2 years.
They formed 6 work groups as well as an interagency steering team.

They conducted public outreach during the work period . Through webinars, presentations, and public meetings, they reached more than 4,000 people. 

The public review period, 62 comments were received – all addressed with help from interagency partners.



What has been updated in Minnesota’s 2025 NRS?
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Even with the goals remaining nearly the same, a number of elements of the NRS were updated for the 2025 version.  These include:  (go through bullets on slide). 
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Dana
By intensifying our efforts, we can meet Minnesota’s water quality goals and help improve waters for our neighbors downstream to the south and downstream to the north.
This is a big project, and it has taken a big team to get here. 


Response—Public Comments:

* Public Review—lJuly 15 to September 10, 2025
e 62 Letters

32 from private individuals
30 from organizations/businesses/academic groups
e 5 common topics

e 446 Comments

155 from a single letter
- Many adaptations of a Land Stewardship Project template

10



Public comments: common topics

e General support from most commenters

» Regulations (more/less) related to all sectors

e Farmer/landowner education, incentives, and networking
 Continuous living cover (high support from many commentors)

e Data and monitoring: continue efforts, concerns about lack of
progress with nitrogen

« Development of aquatic life/nitrate standards
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I am not going through responses to the hundreds of comments provided by the public.  But, we had a few major themes that came stood out from the comments we received.  First, we had several comments that brought up state regulations related to both agricultural, urban, and municipal sectors.  As you might expect, some people suggested more regulation on certain sectors, while others said there is adequate or too many regulations currently.  There was a lot of support for farmers and rural landowners, as well as conservation professionals, to make sure there are financial means to support implementing the NRS and provide networks for practitioners to learn and share ideas. We had many comments on supporting continuous living cover, or CLCs. Both for novel new crops and how living cover can be integrated into the corn/soybean systems we have in place.  I will mention more related to this topic in next steps. MN has a strong data and comprehensive monitoring network for water quality and support there for keeping that in place so we can improve long term trend analysis in order to determine where we are at in meeting nutrient reduction goals. Lastly, we had both support and opposition to developing the aquatic life nitrate standard.  At this time, there is not a set timetable for implementing that standard. 


Progress to date
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There are 8 chapters that are apart of the 2025 NRS, including:  
Chapter 1 – NRS first decade
Chapter 2 – Downstream loads 
Chapter 3 – In-state lakes, streams & groundwater 
Chapter 4 – Urban land and water
Chapter 5 – Rural land and water
Chapter 6 – Watershed work 
Chapter 7 – Tracking and showing progress
Chapter 8 – NRS roadmap and next  steps 



Progress takes cooperation at all scales
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To make progress towards goals in the NRS or any water quality work, it takes cooperations at scales from many people.  At the state level, over the decades we have been able enhance our support through science and programs and updating tools for tracking so we know where we are at with measuring progress towards goals.  A lot of this support is from the legacy amendment.  Also, private sector and non-profit support has also risen.  With that, working with landowners and practitioners at the local level is important for practice adoption that helps us attain local and instate water quality goals, as well as meet our down stream goals.



The Minnesota Water Management Framework

The framework connects state
programs and local partners,
encourages public participation,
and uses the best available
science to support decisions.
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These are a few examples of progress we are seeing in our waters so far. 

While we still need even more progress, what has made us successful and what will carry us forward
                is the work we continue to do together
                in the holistic approach of the Minnesota Water Management Framework.

This has been key to implementing the recommendations in the Minnesota Nutrient Reduction Strategy.
 
This is how a statewide strategy becomes meaningful at the watershed level, where Minnesotans do their best work.

Let’s look at how it's been driving Minnesota’s successes for the past 10 years.


Completed 80 WRAPs
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MPCA completed Watershed Restoration and Protection Strategy (WRAPS)  documents for all of Minnesota’s 80 major watersheds, the final ones in 2023.

Since we finished the first round of WRAPS, we are already working to update and enhance them
            (1) As many of you know, WRAPS are created from:   
(2) intensive watershed monitoring, (the blue box)
(3) identification of stressors in a watershed, (the purple box) and 
(4) developing total maximum daily load (TMDL) reports for impaired waters and protection strategies for healthy water. (the green box)
Excess nutrients are common stressors to our waters and aquatic life.
WRAPS provide the scientific basis for prioritized and targeted local water planning and implementation.
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And this is how …
Building upon all that work, The One Watershed, One Plan program is another Minnesota gem.
Local planning groups and the Minnesota’s Board of Water and Soil Resources use WRAPS to develop implementation plans to address the most important restoration and protection needs in a watershed. 
The initial round of planning is nearly complete, with locally designed plans to restore and protect water quality approved in the green watersheds on the map, and the few others nearly complete.  
This process has resulted in thousands of prioritized and targeted nutrient reducing practices being funded and installed, and many more planned across Minnesota’s watersheds.
Local water planning by Watershed Management Organizations & Districts in the Twin Cities Metro Area provides the basis for excellent implementation efforts there too.


Agricultural land practices
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Knowing that we need to see big reductions in nutrient loss from the agricultural sector, 
It is great to see how agricultural Best Management Practices have been ramping up in Minnesota.
This chart tallies the acres of government-funded BMPs.
In the past 10 years, about 4 million acres of BMPs were installed. 
It's important to note that there are many more acres untracked that Minnesotans are putting in on their own.
The Minnesota Department of Agriculture Water Quality Certification Program alone has enrolled ~1.2 million acres of cropland, with many more applying to join.
A BIG thank you to farmers who are reducing nutrient losses to benefit our waters, and their own bottom-lines!


Success — less phosphorus going to the Gulf
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In our major rivers near the state lines, we are seeing large phosphorus load decreases of over 30% at a couple sites near the state border with Iowa.   While we only see a slight indications of nitrogen reduction since baseline, on an encouraging note, improvements have been more pronounced since the 2014 NRS.  




Gulf hypoxia zone improving since 2011
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Minnesota is just one of twelve states contributing excess nutrients to the Gulf.   We are in the middle of the pack regarding our state contributions to nutrients causing the hypoxic zone every year - with oxygen too low for fish and shellfish to survive.   The size of the hypoxic zone has been well above the yellow goal line in the graph.   The size of the zone varies tremendously from year to year, as you can see with the ups and downs on the bar graph.   But the five-year rolling average in green has been decreasing since 2011.  Correspondingly, at the Gulf, we have seen total nitrogen loads come down by over 20% since the baseline.   


Updated science
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There are 8 chapters that are apart of the 2025 NRS, including:  
Chapter 1 – NRS first decade
Chapter 2 – Downstream loads 
Chapter 3 – In-state lakes, streams & groundwater 
Chapter 4 – Urban land and water
Chapter 5 – Rural land and water
Chapter 6 – Watershed work 
Chapter 7 – Tracking and showing progress
Chapter 8 – NRS roadmap and next  steps 



Updated science shows practices that work to reduce nutrient loss
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Thanks to the University of Minnesota, we have an in-depth analysis of the most up-to-date research on nitrogen reducing Best Management Practices.   It is an incredible piece of work by Dr. Laura Christianson and Dr. Carl Rosen, and is summarized in Chapter 5, with the complete 170+ page report in Support Document 5-1.   

Also, with thanks to the University of Minnesota (Dr. Emerson Souza and Dr. Carl Rosen), we have many of our primary phosphorus reduction practices analyzed as well (summarized in chapter 5 and full report in Support Document 5-2.   

*BMP efficiency estimates are based on monitoring studies, not modeling, with rigorous criteria regarding which studies to use.

These results are being incorporated into our modeling so we can estimate effects across watersheds.   


Updated science supports more accurate predictions

Table 5-2. Summary of average phosphorus reduction efficiencies.

Practice UMN 2025 TP

reduction %
average® | HSPF-SAM as defaulis®

(1) In-field phosphorus management
Mutrient management: improved rates/timing
Nutrient management: precision/variable rate
Manure/fertilizer incorporation (no surface

spreading)

Phosphorus subsurface banding 42.0%
Drawdown soil phosphorus 25.5%
Switch from fall to spring applications 18.4%

(2) Continuous living cover increase

Conservation crop rotation

Conversion row crops to prairie

Conversion row crops to pasture

Conversion to bioenergy crops

Cover crops 21.5%

(2) Reducing tillage and field runoff

Conservation tillage 47%
No-till

Water and sediment control basin

Terrace

Grassed waterway

Buffers at field edge

Contour buffer strips

Contour strip cropping

Alternative tile intakes

Notes:

*Souza and Rosan 2025

® RESPEC 2024; HPSF-SAM = HSPF-Scenario Application Manager
“lowa State University 2023 (draft)

TP reduction
efficiencies used in

10%
15%
35%

30%
84%
59%

259%

33%
68%
85%
75%
45%
67%
62%
44%
66%

lowa State University
TP reduction %
average“

35% incorp < 1 week

25%
17%

75%
59%
34%
18% winter rye & wheaat;
30% seed mixes

33%
90%
85%
77%

65%

57%

Science Assessment of Cropland Practices

for Minnesota’s Nutrient Reduction
Strategy: Part 2 Phosphorus
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University of Minnesota

December 2025
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Thanks to the University of Minnesota, we have an in-depth analysis of the most up-to-date research on nitrogen reducing Best Management Practices.   It is an incredible piece of work by Dr. Laura Christianson and Dr. Carl Rosen, and is summarized in Chapter 5, with the complete 170+ page report in Support Document 5-1.   

Also, with thanks to the University of Minnesota (Dr. Emerson Souza and Dr. Carl Rosen), we have many of our primary phosphorus reduction practices analyzed as well (summarized in chapter 5 and full report in Support Document 5-2.   


Water quality trends and priorities


Presenter Notes
Presentation Notes
There are 8 chapters that are apart of the 2025 NRS, including:  
Chapter 1 – NRS first decade
Chapter 2 – Downstream loads 
Chapter 3 – In-state lakes, streams & groundwater 
Chapter 4 – Urban land and water
Chapter 5 – Rural land and water
Chapter 6 – Watershed work 
Chapter 7 – Tracking and showing progress
Chapter 8 – NRS roadmap and next  steps 
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We need to continue to monitor progress in our waters moving forward.
Our NRS is based on monitoring, and the modeling that monitoring enables us to do.
Here is a map of key permanent monitoring sites we focus on in the NRS
These sites are operated by state, regional, federal, and Canadian governments. We are working together.
The data from these monitoring sites were used to calculate the results I have just shown you, to build and update our models, and to keep taking the pulse of our waters.



Remaining — Nitrate goals for the Gulf

In-state nitrate concentration reduction needs Downstream total
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On these next 4 slides, you will see in-state needs by-watershed maps on the left, and downstream reductions needed in the blue map on the right.
The red and orange watersheds are the watersheds that have high nitrate levels.

In the Mississippi River Basin, we estimate that we will need an average nitrate reduction of 32% for stream aquatic life to 38% to protect drinking water wells. 
Reducing nitrate levels to meet in-state water quality needs will position us to meet our downstream reduction needs too, which need a 39% reduction by 2040.
We can meet that goal if we also reduce total nitrogen in urban wastewater – I’ll show more on this later.

I also want to note that the 2025 Minnesota NRS provides insights at the basin level, on the right, as well as the subwatershed level, on the left. 

Providing more detailed information at the watershed and subwatershed level is a major upgrade and feature of this version of the NRS.


Nitrogen loads — Mississippl River near state line
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Starting with nitrogen, let's look at what it will take to get such a huge reduction in our in-state and downstream waters.  What practices?   What programs?


Remaining — Phosphorus goals for the Gulf
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For phosphorus in the Mississippi River Basin,
We need an average of 42% reduction to meet in-state water quality goals to address the excess phosphorus in Minnesota’s lakes and rivers where impaired.
If we focus on meeting the in-state goals for phosphorus on the left, then we will achieve our phosphorus reduction goals for the Gulf.


Phosphorus loads — Mississippi River near lowa state line
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How about for phosphorus.   The good news is that with the scenario presented on the previous slide for nitrogen, our phosphorus goals for the Mississippi River will also be achieved, relying most heavily on the practices such as reduced tillage, overland runoff controls, continuous living cover practices, streambank erosion control, and urban stormwater controls.    Wastewater has already mostly completed more than their share for phosphorus.   


Remaining — Phosphorus goals for Lake Winnipeg
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In the Red River Basin, there must be a 57% reduction in phosphorus to reach the goal for Lake Winnipeg established in 2020.
Let’s look at the circled area in the northwest corner of the state, notice there are only a few brightly colored, high-phosphorus watersheds. <pause>
Minnesota cannot meet these goals working alone. 
This is a shared responsibility with two other states - North Dakota and to a lesser degree South Dakota – because they contribute 2/3rds of the phosphorus load.


Remaining — Nitrate goals for Lake Winnipeg
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Cooperation with the 2 Dakotas is also a must to reach the nitrate and nitrogen goals in the Red River Basin,
Which is very much the same situation as phosphorus. 
There are few nitrate-impaired watersheds in Minnesota in this basin.


Remaining — No nutrient increases for Great Lakes

. , Great Lakes
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In our third major basin, which drains into Lake Superior – we have a goal of no increases in phosphorus going into our Great Lake.
We need to hold the line and protect Lake Superior from excess nutrients.
As the largest, deepest, coldest Great Lake, Lake Superior is doing much better than the other Great Lakes, but it is not immune to nutrient pollution.


Statewide — Phosphorus reduced in Minnesota
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The 2025 NRS shows encouraging statewide trends. 
Phosphorus levels are declining in rivers across the state. 
This map shows phosphorus levels are dropping at two-thirds of monitored sites — clear evidence that our efforts are working.


Statewide mixed results — Nitrogen in Minnesota
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Nitrate trends are mixed across the state.
Some waters show improvement, others increases, and many remain stable.

On the map: green triangles indicate improvement—decreasing nitrate concentration, 
	blue triangles show increases, 
	and black circles indicate no trend.

Now let’s zero in on the Mississippi River.



Priority watersheds for downstream : major watershed outlet
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Thes maps show the loading rates for major watersheds on the left and the total load needed to meet state line N load reduction goals.  This shows the differences statewide regardless of basin, so you will see the highest load rates and load reductions needed in the MN River basin and in SE MN.  You will notice that the loads are less and more uniform in the Red River Valley, but the % reductions needed to meet the end goals for Lake Winnipeg are very similar to Mississippi basin.  The areas with higher loading circled here are the greatest priority for nutrient reduction for the Gulf.  


Next steps for the NRS roll out
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There are 8 chapters that are apart of the 2025 NRS, including:  
Chapter 1 – NRS first decade
Chapter 2 – Downstream loads 
Chapter 3 – In-state lakes, streams & groundwater 
Chapter 4 – Urban land and water
Chapter 5 – Rural land and water
Chapter 6 – Watershed work 
Chapter 7 – Tracking and showing progress
Chapter 8 – NRS roadmap and next  steps 
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To meet our goals, we need to harness Minnesotans’ energy, their love of our lakes, our rivers, our water.
We NEED to expand and support local watershed work across Minnesota, led so well by Minnesota’s Soil and Water Conservation Districts, Watershed Districts, and Counties.

No other state has such a strong local water management infrastructure!
Our watershed approach is well-established, and it is working.



Nitrogen reduction scenario - practices for Mississippi River
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Here is an important slide that brings together information from several chapters of the NRS.   

First, let's take another look at total nitrogen loads in the Mississippi River –THE THREE BAR GRAPHS ON THE LEFT SHOW -- for the baseline, recent MEASUREMENTS/ conditions and final goal.   The small light purple rectangle is a small box.   But it will take a monumental effort to achieve.   Over 17 million acres of additional or changed practices.   

What will it take to reduce total nitrogen by 78 million pounds per year on average?     We developed example scenarios to show what it will take.   In this scenario for the Mississippi River, it will take 17 million acres of additional or changed practices to achieve final goals.   It will take a combination of practices, all at high adoption levels.   But we will need to rely most heavily on the three areas highlighted in green – which include continuous living cover practices, tile water storage and treatment practices, and treating urban wastewater for nitrogen reduction.     

When we combine urban and rural source reductions for nitrogen.   
This small rectangle in light purple represents a monumental effort – over 17 million acres of added or changed practices.   The biggest reductions can occur through continuous living cover, tile water management and urban wastewater N reductions.     


Tracking practices long-term: State-wide

New acres of best management practices (BMPs)
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Presenter Notes
Presentation Notes
One practices are in place, part of the responsibilities of MPCA and our state and federal partners is to track practice adoption progress.  We have on-line visualization tools in place that aggregate the data the minor watershed level as you can see to the left and also look at basin level numbers.  These innovative tools have been in place for about the last 4 to 5 years and will continue to be improved over time.  Through this work we can gage levels of adoption in both local and state priority areas. 


Tracking practices long-term: local by major watershed

Best management practices by waf Data table for Zumbro River watershed
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Presenter Notes
Presentation Notes
One practices are in place, part of the responsibilities of MPCA and our state and federal partners is to track practice adoption progress.  We have on-line visualization tools in place that aggregate the data the minor watershed level as you can see to the left and also look at basin level numbers.  These innovative tools have been in place for about the last 4 to 5 years and will continue to be improved over time.  Through this work we can gage levels of adoption in both local and state priority areas. 


Practices

Technical
assistance

Connections to Conservation Work


Presenter Notes
Presentation Notes
There are 8 chapters that are apart of the 2025 NRS, including:  
Chapter 1 – NRS first decade
Chapter 2 – Downstream loads 
Chapter 3 – In-state lakes, streams & groundwater 
Chapter 4 – Urban land and water
Chapter 5 – Rural land and water
Chapter 6 – Watershed work 
Chapter 7 – Tracking and showing progress
Chapter 8 – NRS roadmap and next  steps 



Practices to reduce nutrients

 Nutrient management and 4 Rs
« Commercial fertilizer

 Feedlots, pastures, and manure application
« Soil health and soil loss reduction
 Continuous living cover

 Drainage water management, wetlands, and water
storage

 Stream bank and gully stabilization

 Forestry management, riparian vegetation _
management and buffers, and shoreland protection

» Urban stormwater
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Landowner and technical assistance

« Work with landowners to prioritize practices
that will have the greatest benefit for
nutrient reduction.

* Aid or direct them where to get assistance
for both conventional and cutting-edge
nutrient reduction BMPs.

« Demonstrate practices and programs
through outreach events (ex. field days).

» Work with industry via private and NGO
sector to support nutrient work.
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Including nutrients in local planning efforts

* Incorporate priority maps, areas with higher
loads, or protection areas in the NRS that
align with local priorities.

» Use load reduction needs to help guide local e
nutrient reduction goals. i

« Use NRS as a citation for ag BMP research,
nutrient source assessments, nutrient goals,

core practices to reduce nutrients, and B R TR
future needs. (L TR SRR

» Link on-line dashboards to local plans and B 0 AR SRS TR
websites. 5 ARG N RN
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How you can stay involved

« Sign up for newsletter
mnpca.info/4bKzmDP

e Check our web pages

mnpca.info/nutrient-reduction

e Follow on social media



Presenter Notes
Presentation Notes
GS


Thank you

MY MINNesOTA
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