
Clean Water Council Meeting Agenda 
Monday, August 18, 2025 

9:00 a.m. to 2 p.m. 

IN PERSON at MPCA offices in St. Paul with Webex Available (Hybrid Meeting) 

9:00 Regular Clean Water Council Business 
• (INFORMATION ITEM) Introductions—please declare any perceived or actual conflict of interest
• (ACTION ITEM) Agenda - comments/additions and approve agenda
• (ACTION ITEM) Meeting Minutes - comments/additions and approve meeting minutes
• (INFORMATION ITEM) Chair, Committee, and Council Staff update

o BOC – Rubric beta-testing outcomes and next steps

9:30 Public Comment 
Any member of the public wishing to address the Council regarding something not on the 
agenda is invited to do so as a part of this agenda item. 

9:45 (DISCUSSION ITEM) Update to Minnesota’s Nutrient Reduction Strategy 
- Dave Wall, Lead Scientist for Nutrient Reduction Strategy, MPCA
- Corrie Layfield, Minnesota Nutrient Reduction Strategy Coordinator, MPCA

The MPCA has hosted two webinars regarding the update to the Nutrient Reduction Strategy—
the first providing an overview, the second focused on responding to questions. This 
presentation will provide a more detailed look at progress over the last 10 years and needs for 
the future, with Council discussion revolving around the role of the Clean Water Council and 
Fund. The CWC also specifically requested information on the costs of largescale nutrient 
reduction and lessons learned over the last ten years. 

10:45 Break 

11:00 (INFORMATION ITEM) Collaborative Approaches to Addressing Nitrate Pollution 
- Shaina Keseley (she/her), Executive Project Manager, MPCA
- Andrea Eger (she/her), Regenerative Project Manager, The Nature Conservancy
- Jeff Pagel (he/him), Minnesota Farm Bureau

Our presentation will discuss one of the responses to the 2023 petition to the EPA from a group 
of non-profits in Minnesota based on the Safe Drinking Water Act. The Southeast Minnesota 
Nitrate Collaborative Strategies Work Group, formed by MDA and MPCA, was made up of 18 
residents that represented a variety of sectors. After meeting for a year, the outcome was a 
recommendation report authored by the work group that includes actions they feel are 
important in addressing nitrate contamination. The ask of the Council is to provide thoughts on 
how Clean Water Funds could best be utilized to realize the report’s recommendations. 

12:00 Lunch 

12:30 (INFORMATION ITEM) Clean Water Funding for Private Forest Management in Southeast 
Minnesota 
- Gary Michael (he/him), Cooperative Forest Management Unit Supervisor, DNR
- Jen Wahls (she/her), SE Local Forestry Teams Coordinator, Southeast Landscape Committee

This presentation will demonstrate the success of coordinated conservation services delivering 
private forest management to landowners in Southeast Minnesota.  This work is coordinated 
through Local Forestry Teams. Funding from MN DNR Division of Forestry, Clean Water Funds, 

wq-cwc2-25h



and a Landscape Scale Restoration Grant support this effort along with some local funding.  We 
ask the Council to use this information to inform their work, feedback is welcome. 

 
1:15 (INFORMATION ITEM) Upper Miss metric 

- Justin Hanson (he/him), Assistant Director of Regional Operations, BWSR 
 

Before heading up to the Mississippi River headwaters next month, this presentation will 
provide an opportunity to clarify the metric in the strategic plan regarding new protection and 
restoration acres. We’ll take a look at how many new acres can already be tracked towards the 
measure and where funding has come from for those efforts, before proposing revised language 
for the strategic plan. 
 

1:45 (DISCUSSION ITEM) Next steps 
 
2:00 Adjourn 
 
Steering Committee meets directly after adjournment 
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Reduction Strategy 
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Reduction Strategy

Update provided to 
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January 27, 2025
 
Corrie Layfield, NRS Coordinator
Dave Wall, NRS Lead Scientist



July 15, 2025 – webinar upon release of draft 2025 NRS

Videos

July 15 Overview recorded 
and available on-line



Clean Water Council requested four NRS topics for today

1. What has and hasn’t worked?

2. Lessons learned in the last 10 years?

3. What progress has been made?

4. Cost analysis info



Many things have worked well…

In our water
• River & lake phosphorus reductions over past 

few decades
• Turning the corner on nitrate in rivers & aquifers

Source reductions 

• Wastewater phosphorus reduction

• Urban stormwater program controls

• Fertilizer & manure improvements 
• fall fertilization in vulnerable areas restricted

•   Rates coming closer to U of MN guidelines

• Agricultural Water Quality Certification

• Continuous living cover and soil health programs 
and options

Watershed work
Implementation funding through CWF, 
bonding, federal programs

BWSR watershed based implementation funding
Local staff capacity increases

• Tools for progress tracking and planning 
ahead

• Water quality monitoring 
• Now better prioritization, goals, trends 

analyses, models & tools

• Addressing small targeted priority 
geographic areas



Other things need improvement

• Pace of nitrate reduction in waters and 
groundwater has lagged

• Large-scale land use & management 
changes to address big river needs 

• Resilience and adaptation to address 
weather extremes

• Wastewater nitrogen reduction

• Tile drainage nitrate management

• Understanding the full cost of solutions 
compared to the full benefits

• Tracking non-government practice 
changes

• More fully integrating NRS 
information, tools and goals into 
local watershed work

• Stakeholders fully understanding 
NRS - needs, goals, solutions



Clean Water Council requested four NRS topics for today

1. What has and hasn’t worked?

2. Lessons learned in the last 10 years?  

3. What progress has been made?

4. Cost analysis info

Highlighting 7 learnings



NRS is broadly-owned and used by multiple organizations

2014 NRS 2025 NRS



Updated with many 
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Collaboration and working together 
provides efficiencies & better approaches



Ongoing NRS communications with our nutrient partners

The next decade needs more:
• Presentations
• Newsletters
• Annual partners workshops
• Dashboards
• Targeted info to specific partners
• Mining documents and sharing key info
• Keep it “living and breathing”
• Champions and ambassadors



Chapter 5, Support Document 5-1 

Minnesota has a wealth of information that should be 
synthesized, consolidated, accessible, and useable



NEW – BMP Effects Estimator Tool (BEET)

• Field research results

• Water quality monitoring 
& associated modeling 

• BMP adoption data base

Chapters 2 & 7, also at NRS website

Note:  CWF support has 
produced foundational data 
allowing development of such 
tools



NRS materials need maintenance, dashboards & succinct messaging

• NRS web site has several 
progress-tracking viewers (right)

• A new dashboard will be 
developed over next couple 
years

• Annual workshops will highlight 
results from dashboard



• Some practices have been slow to gain traction 
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Varied success with rural and urban practice adoption

• Wastewater phosphorus - reduced 76%

• Wastewater nitrogen – no change

• Cropland practices - added to over 4 million acre
o From government programs since 2014 

• Modeled load reductions from tracked practices 
in Mississippi River Basin (since 2004)

o Phosphorus – 27%

o Nitrogen – 5%



Fertilizer/manure applications have improved, but show 
potential for further improvement



Soil health programs have overcome obstacles

• Trust built over time

• Simplicity for land-owners
• E.g. streamlined programs like batch and build

• Flexibility 
• E.g. farmers choose from menu of options

• Community engagement

• Locally motivated & prioritized

• Messaging clear, simple, persistent

• Persistent funding and financial assistance

Characteristics of successful programs (MDA et al.)

Understanding people is critical – 
attitudes, motivations, obstacles, 
preferences, etc.   

Chapter 5 – 2025 NRS draft update



Increased support for existing programs is needed 
for millions of acres of change

Key 
practices
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Practice type Acres added
(millions)

TN Load reduction
(lbs/yr at state line)

Continuous living cover 7.8 M 33.4 M lbs

Tile water management 3.0 M 13.8 M lbs

Urban wastewater N 11.0 M lbs

Fertilizer & manure mgmt. 2.8 M 4.4 M lbs

Tillage with more residue 2.0 M 2.0 M lbs

Streambank/flood plains TBD 7.0  M lbs

Other TBD 5.0 M lbs

Overland runoff controls 1.2 M 1.3 M lbs

TOTAL 17 M 
acres 78 million lbs TN



Watershed Work 
WRAPS, 1W1P, GWRAPS, +++

Certification programs
(MAWQCP, 4R Certif.)

Forever Green and 
Living cover programs

Existing laws, rules, 
permits

Soil health programs 
(state and local)

Research & development Public - private 
partnerships

• Foundational programs built during past decade 
set us up well for nutrient reduction

BWSR Watershed Based 
Implementation Funding



Watershed Work

Certification programs
(MAWQCP, 4R Certif.)

Forever Green & 
Living cover 

Existing laws, 
rules, permits

Soil health programs 
& partnerships 

Research & 
development 

Chapters 5, 6, 8 – 2025 NRS draft update

• Yet, to reach final goals, we need to do more with 
each existing foundational program

Funding programs – 
i.e. Watershed Based 
Implementation

Expand to multiple 
millions of acres;

Plus N endorsement

Continue and 
expand

Work toward widespread 
cropping systems change

Fully implement 
and keep current

Showcase successes 
& replicate

Increase efficiencies & 
support large-scale 

implementation 

More research to 
improve feasibility and 

effectiveness



Address nutrient reduction in combination with other needs



Multiple benefits of nutrient-reducing practices



Multiple benefits of nutrient-reducing practices 
(continued)



In-state & downstream nutrient reduction needs align
in the Mississippi River Basin

In-state nitrate reduction needs
in highlighted watersheds

Stream aquatic life 

32%  

Drinking water wells 

38%

Downstream total nitrogen 
reduction needs 

39% reduction 
still needed



Reaching Minnesota phosphorus goals also hits Gulf goals 

Phosphorus in-state needs
42% avg reduction needed, where impaired  

Lake Eutrophication 
and protection River Eutrophication

13% reduction 
still needed



Addressing local phosphorus impairments 
is not enough for Lake Winnipeg 

Few high-priority watersheds
for in-state phosphorus needs
Lake eutrophication River eutrophication

Downstream total phosphorus
reduction needs 
57% reduction 
still needed

Shared 
responsibility 
with Dakotas



Summary of 7 things we have learned

1. NRS will only work well if broadly 
owned & used

2. Need to shift NRS work/data onto 
web-based dashboards which are 
regularly updated

3. Changes are needed to increase 
adoption rate of many practices

4. We know what works successfully 
through local soil health programs 
– replicate these more broadly

5. Millions more acres of change 
are needed, especially with 
living cover practices 

6. Address nutrients in 
combination with other needs 
to achieve multiple benefits 

7. Work toward local in-state 
water needs and downstream 
water goals will also be met in 
the Mississippi River Basin 



Clean Water Council requested four NRS topics for today

1. What has and hasn’t worked?

2. Lessons learned in the last 10 years?

3. What progress has been made?

4. Cost analysis info



Progress along every step of the way



Progress with state-level support

Working together, Minnesota 
has launched or strengthened 
more than:

• 25 voluntary programs

• 10 regulatory programs

• 30 best management practices

• 10 new on-line tools  

• 40 new river load monitoring sites



Progress with Minnesota’s Water Management Framework & 
local watershed work

• Local watershed delivery 
system firmly 
established across MN

• Watershed nutrient 
priorities and targets 
known 

• Watershed plans in-
place for water nutrient 
reduction

One Watershed, One Plan

Chapter 6 – 2025 NRS draft update



Progress with rural and urban practice adoption

• Wastewater phosphorus reduced 76%

• Cropland practices added to over 4 million 
acres from government programs since 2014

• Modeled load reductions from point and 
nonpoint practices in Mississippi River Basin 
since 2004

• Phosphorus – *27%
• Nitrogen – *5%

* only reflects practices tracked 
through government programs



Progress – nutrients reduced in-state waters

Phosphorus Nitrate

Chapter 3 – 2025 NRS draft update



In-state phosphorus trends –
Many more improvements
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In-state nitrate trends – 
mixed results, but better than before

Stream nitrate trends - Ag & Urban watersheds
Twin Cities region (2000-21 FN trends)
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Progress – less phosphorus going toward the Gulf since baseline

• 32% phosphorus 
reduction based on 
monitoring of 
Mississippi River at 
Red Wing (right)

Phosphorus

Chapter 2 – 2025 NRS draft update



Indications of small nitrogen load decreases at state line

39% reduction 
still needed



Gulf hypoxia zone improving since 2011
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Clean Water Council requested four NRS topics for today

1. Lessons learned in the last 10 years

2. What has and hasn’t worked?

3. What progress has been made?

4. Cost analysis info



Practice Lifecycle cost 

($/treated ac/yr)
$ per lb of N reduced at
Iowa state line (average)

Drainage water management & treatment
Denitrifying bioreactor $21 $11
Drainage water management (controlled 
drainage)

$14 $4
Drainage water recycling (stored water back onto 
cropland)

NA NA
Saturated buffer $37 $9
Wetland Construction $62 $10
Fertilizer management and efficiencies
Fertilizer efficiency practices Cost savings savings
Continuous living cover increases
Conversion of row crops to perennial crops for 
food, fuel, forage and other working lands

$63 Kernza® $8
Conversion of cultivated lands to strategically 
placed set-aside grasses

$252
$28

Conservation crop rotation (at least 2 yrs 
perennial crops added into rotation)

$32 if Kernza® grown 
3/6 yrs in rotation $8

Cover crop (into corn/soybean) $45–$65 $20
Cover crop following short season crops $34 $12
Urban Wastewater N treatment
Average for N. climate technologies (highly 
variable) $12

Average of $11 
per pound of N 
reduced at Iowa 
state line



How much will it cost annually to reach nutrient goals?
Example scenario for Mississippi River Basin

Practice type Acres 
added

(millions)

TN Load reduction
(lbs/yr at state line)

Annualized cost*
$ per year (millions)
Rough estimate

Continuous living cover 7.8 M 33.4 M lbs $431 M

Tile water management 3.0 M 13.8 M lbs $118 M

Urban wastewater N 11.0 M lbs $131 M

Fertilizer & manure mgmt. 2.8 M 4.4 M lbs Savings 

Tillage with more residue 2.0 M 2.0 M lbs Savings

Streambank/flood plains TBD 7.0  M lbs TBD

Other TBD 5.0 M lbs TBD

Overland runoff controls 1.2 M 1.3 M lbs $15 M

TOTAL 17 M acre 78 million lbs TN $695 M plus 
costs for TBDs

*does NOT include:  
government staff 
and administration 
costs



What it will take: Statewide investment for multiple benefits

• Practice costs vary greatly 

o Some are profitable – many are not

o Achieving final goals requires large investments                              
(i.e. over $1 billion annually)

• Follow-up economics & funding options analysis needed

o NRS does not show specific ways to fund

• Weigh costs against combination of multiple benefits 

o Agriculture, soil health, wildlife, flood reduction, climate 
mitigation, water quality N-P-sediment-pesticides 

Chapters 4, 5, 8 – 2025 NRS draft update



Weighing costs vs. benefits

Cost estimates: 

Roughly $1 billion per year   

Benefits:

Drinking water 

Aquatic life protection 

Local lake water quality 

River water quality 

Resilience to heavy rain

Greenhouse gasses 
reduced

Soil health

Gulf hypoxia 

Wildlife habitat 

Water storage/flooding

Lake Winnipeg & Lake 
Superior

   



In conclusion… 

• A long list of things have gone well during first ten years, 
thanks largely to efforts funded through Clean Water Fund.

• Yet other things need improvement, and the NRS 
recommends several new initiatives to support existing 
foundations.   

• Much has been learned during the past ten years; the 
revised NRS reflects those learnings.

• The cost to solve the nutrient problem is very high… but 
the benefits of success are also substantial. 



Thank you
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Dear reader, 

As residents of southeast Minnesota, we are proud of the unique 
landscape we call home. From bluffs and river valleys, fields and forests, 
to towns and cities, there is not another place on the planet like our 
corner of Minnesota. Regardless of where we work, live, and play in the 
region, the water that flows here connects us all. The importance of clean 
drinking water is a value we hold in common and a value that was core to 
the Southeast Minnesota Nitrate Strategies Collaborative Work Group.

We came together as a work group in July of 2024 to learn together 
and develop recommendations that we hope will address the complex 
challenge of nitrate contamination in our groundwater. The karst geology 
of southeastern Minnesota is uniquely susceptible to leaching from 
land practices, which can result in problems for our private wells and 
community water supplies. Many important practices are needed to keep 
drinking water safe, but reducing the leaching of nitrate over the long-
term—stopping the problem at the source—is a crucial part of the solution. 

Our work group met for a full year to discuss and deliberate. A wide 
range of perspectives were represented, and experts were brought in to 
share information. A lot of thought and consideration was put into the 
recommendations in this report. We did not agree on all aspects of the 
problem and at times disagreed on the proposed solutions. In the end, 
these recommendations get to the core of what we all agreed could real-
istically be done to effectively reduce nitrate in water. Not all these ideas 
are new, but continued emphasis on practices that are working from the 
people who live in this region keeps building momentum for change. 

Leaders from industry, community, and all levels of government have a 
responsibility to help move these ideas forward. We urge residents to 
share information in this report with their colleagues, neighbors, friends, 
and family. It will take long-term vigilance, care, monitoring, and finan-
cial support to mitigate and reduce nitrate concentrations in water. The 
recommendations in this report are not spelled out in every detail. The 
work group recognized that the complexity of nitrate contamination 
means that agency experts, lawmakers, scientists, and advocates will 
need to do additional program and policy development, and continue 
conversations with subject matter experts, to implement the ideas. 

Despite the challenges of the nitrate issue, our work group found much 
to be hopeful about. First, many farmers are thinking outside of the box, 
embracing new crops, keeping roots in the ground for more of the year, 
and striving for more diversified agricultural economies. Second, there 
are many solutions to improving our water quality that have been shown 
to be effective that now need to be adopted consistently on a wider 
scale. Third, we have sophisticated testing, data, and analysis to help the 
cause. This technology is evolving rapidly, and we have more tools than 
ever to help us deploy solutions strategically. We felt that rhetoric on 
the issue is not always a fair representation of the problem or solutions. 
It is possible to put reasonable steps in place that protect water, protect 
our health, and allow communities, business, and agriculture to thrive. 
Working together, we can get it done.  

Sincerely,

Work Group Members 

Foreword

Photo: Martin Larsen
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Safe drinking water is essential for the health and well-being of all Min-
nesotans. In southeastern Minnesota, approximately 300,000 people 
rely on 93 community water systems that all rely on groundwater as 
a source and more than 93,000 rely on private wells. The Minnesota 
Departments of Health (MDH), Agriculture (MDA), Natural Resources 
(DNR), and the Pollution Control Agency (MPCA), along with local gov-
ernments, work together to protect drinking water supplies from nitrate 
and other pollutants.

Nitrate in groundwater and drinking water has been a decades-long sub-
ject of water planning in southeast Minnesota, with some of the earliest 

county water planning efforts fo-
cused on reducing nitrate levels. 
Currently, there are extensive 
efforts to address nitrate con-
tamination underway in Minneso-
ta and specifically in the south-
east region. These programs 
require coordination across state 
agencies and with local govern-
ments and community partners. 
Despite these efforts, challenges 

remain in ensuring water supplies 
are below safe drinking water reg-
ulatory limits and environmental 
and human health is protected for 
the long term.  

Karst is the most common type 
of geology found in southeast 
Minnesota and is made up of 
limestone that is prone to cracks, 
sinkholes and caves. Due to this 
and the limited soil depths in this 
area, surface water can make its 
way into ground water in hours or 
days as opposed to weeks or years 
in areas with other geology and 
deeper soils which act as a filter. 
That means water in southeast 
Minnesota is particularly 
vulnerable to nitrates and 
other contaminants. Row crop 
agriculture is the main source of 
nitrate in southeast Minnesota. 

Strategies for keeping  
nitrate out of groundwater in 
southeast Minnesota

Overview of recommendations from the Southeast 
Minnesota Nitrate Strategies Collaborative Work Group

GOODHUE

WABASHA

DODGE OLMSTED WINONA

MOWER FILLMORE HOUSTON

Karst geology is 
common in SE 
Minnesota
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In April of 2023, a petition was filed to the EPA asking them to address 
nitrate contamination posing a risk to human health of the residents in 
the eight counties in the southeastern corner of Minnesota. Three state 
agencies, the MDH, MDA, and MPCA, responded to the EPA with a 
three-phase work plan outlining actions they intended to take to address 
this nitrate issue. As part of Phase 3, long-term nitrate strategies, a 
work group was formed comprised of local leaders in the region. This 
work group of 19 members represented more than 25 organizations 
and met monthly for one year. They built a shared understanding of 
the challenges and opportunities of addressing nitrate pollution in 
southeastern Minnesota, then deliberated and built consensus on ways 
to strengthen the long-term nitrate reduction strategies and finally 
developed this report that outlines recommendations for improving, 
prioritizing, and implementing strategies to accelerate nitrate 
prevention and mitigation activities. 
Four recommendations were developed by the work group with 
corresponding actions. These recommendations and actions received 

consensus support of work group members, meaning all work group 
members endorse the set of recommendations as important steps 
for addressing nitrate contamination, and they do not oppose the 
recommendations even if they do not agree on all aspects.

  

More living roots on the 
ground for longer periods

Support alternative crops 
and land uses

Support and increase 
implementation of nitrogen 
Best Management Practices

Education and outreach

Work group members spent many meetings learning more about the actions and efforts 
already underway to address the issue of nitrate in water in the region. This photo shows 
them on a farm tour in Olmsted County in September of 2024.

Recommendations
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Nitrate pollution  
is a threat to clean 
groundwater. 

Many private wells, especially in southeast 
Minnesota are above the health risk limit,  
10 milligrams/liter, for nitrates.

What is nitrate?

Polluted wells

Why is it bad?

Where does the pollution 
come from?

Where is nitrate pollution 
most common?

Nitrate can 
interfere with 
your blood’s 
ability to carry 
oxygen. The risk is 
highest for bottle-
fed infants, and 
adults with certain 
health problems. To protect vulnerable 
groups, the health limit for drinking 
water is 10 parts per million.

High levels of nitrate in water can come 
from fertilized soil, wastewater, landfills, 
feedlots, septic systems, or urban drainage. 
A major contributor in rural areas is 
nitrogen fertilizer that moves deeper than 
the crop root zone.

Contamination is most often found in 
areas that have sandy or coarse soils, 
shallow bedrock, or karst geology (such 
as in southeast Minnesota). Areas with 
heavy row crop agriculture and vulnerable 
groundwater are especially at risk. Karst geology

Photo: Martin Larsen

Sandy soils

Nitrate-nitrogen 
(referred to as 
nitrate) is a compound 
made up of nitrogen 
and oxygen. It can occur 
naturally in groundwater 
at levels typically less than 
one part per million (ppm). 
Above 3 ppm is considered elevated, 
and above 10 ppm is considered unsafe.

Number of wells testing above  
the 10 mg/l limit for nitrate

Less than 5% of wells
5-10% of wells
More than 10% of wells

Testing done by Minnesota Dept. of Agriculture. Updated June 2019.  
This was initial testing. Results may change based on further sampling.

Testing of  
drinking water  

wells in townships
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Work group context

Resources partnering in the effort) a work group to address nitrate 
in southeast Minnesota. The work group consisted of residents and 
local leaders from the southeastern Minnesota counties of Dodge, 
Fillmore, Goodhue, Houston, Mower, Olmsted, Wabasha, and Winona. 
Organizational affiliations of the members included: Minnesota Farm 
Bureau, Minnesota Farmers Union, Minnesota Soybean Growers, 
Minnesota Corn Growers, Minnesota Milk Producers, Grazing Advisory 
committee of the U.S. Department of Agriculture’s Natural Resources 
Conservation Service (NRCS) State Technical Committee, Three 
River Cattlemen, Land Stewardship Project, Sustainable Farmers 
Association, Practical Farmers of Iowa, Driftless Area Agriculture 
Alliance, Agriculture Fertilizer Research and Education Council, 
Minnesota Caving Club and Karst Preserve, National Speleological 
Society, American Cave Conservation Association, Geological Society 
of America, Responsible Agriculture in Karst Country, Minnesota Well 
Owners Organization, Goodhue and Olmsted County Soil and Water 
Conservation Districts, Winona County, and the Prairie Island Indian 
Community. The following were the 19 members of the work group:

Aaron Bishop, Fillmore 
Jan Blevins, Olmsted 
Doug Cieslak, Winona 
Andrea Eger, Houston 
Warren Formo, Goodhue 
Glen Groth, Winona 
Bonnie Haugen, Fillmore 
Beau Kennedy, Goodhue/Wabasha 

On April 24, 2023,a group of petitioners requested that the U. S. 
Environmental Protection Agency exercise its emergency powers 
under Section 1431 of the Safe Drinking Water Act (SDWA) to address 
groundwater nitrate contamination that presents a risk to the health 
of the residents in eight counties of the southeast Karst Region of 
Minnesota.  

​On January 12, 2024, the Minnesota Department of Health (MDH), 
the Minnesota Department of Agriculture (MDA) and the Minnesota 
Pollution Control Agency (MPCA) submitted to the U.S. Environmental 
Protection Agency (EPA) a workplan outlining next steps. There are 
three phases to this workplan: Phase 1 – immediate response (led by 
MDH); Phase 2 – public health intervention (led by MDH); Phase 3 – 
long-term nitrate strategies (led by MPCA and MDA). 

​As part of Phase 3 of the workplan, the MPCA and MDA jointly 
convened (with MDH and the Minnesota Board of Soil and Water 

Martin Larsen, Olmsted 
David Mensink, Fillmore 
Jeff Pagel, Olmsted 
Thomas Pyfferoen, Dodge 
Henry Stelten, Goodhue
Mark Thein, Olmsted 
Mary Thompson, Houston 
Rita Young, Winona 

Ex-officio contributors:
Michael Cruse, Minnesota Department of Agriculture representative
Scott Hanson, Minnesota Department of Health representative
Justin Watkins, Minnesota Pollution Control Agency representative

Work group members take a moment to pose together with farmers who took them on 
a tour of their farm to see first hand practices being implemented on the landscape to 
help address nitrate in groundwater.
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From July 2024 to June 2025, the work group met once per month, for 
day-long, in-person meetings. The purpose of the work group was to:

•	 build a shared understanding of the challenges and opportunities of 
addressing nitrate pollution in southeastern Minnesota. 

•	 deliberate and build consensus on ways to strengthen the long-term 
nitrate reduction strategies. 

•	 develop recommendations for improving, prioritizing, and imple-
menting strategies, including strengthening communication and 
engagement activities, policy or funding proposals, or collaborative 
strategies to accelerate prevention and mitigation activities.  

The outcome of the work group was this report, which outlines recom-
mendations and background information.

 

Work group process
Work group members met between July 2024 and June 2025. They 
had a total of 12 in-person, day-long meetings. The work group used a 
collaborative problem-solving process to develop the consensus recom-
mendations presented in this document. Work group members engaged 
in structured work sessions that included the following elements: 

•	 Learning about the theory and practice of collaborative prob-
lem-solving.

•	 Sharing with one another from their lived experiences in southeast-
ern Minnesota and from their unique areas of expertise.

•	 Fact-finding about science, policy, economics, and land practices 
related to nitrate water pollution prevention and management. 

•	 Generating shared principles and approaches.
•	 Developing draft recommendations for the long-term reduction of 

nitrate in groundwater. 
•	 Deliberating on options.
•	 Developing consensus recommendations.

•	 Discussing barriers and opportunities for the implementation of their 
recommendations.  

Work group meeting topics included: 
•	 Key dates and events in the history of landscape change and water 

quality insoutheastern Minnesota
•	 Tour of Niagara Cave 
•	 Understanding southeast Minnesota groundwater and hydrogeology
•	 Visits to local farms
•	 Farming practices and farmer experiences 
•	 Nitrate reduction programs, activities, and funding sources
•	 Strategies of state government and their partners to address nitrate 

contamination
•	 Discussion with representatives of organizations that petitioned the 

U.S. EPA under the Safe Drinking Water Act 
•	 Nitrate and health, and the work of the Minnesota Department of 

Health Water Policy Center
•	 Economic tradeoffs and consideration in nitrate management and 

regional economics in southeast Minnesota 
•	 Minnesota Department of Agriculture’s Township Testing Program 

and Nitrogen Fertilizer Management Plan

Shared principles
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Members of the work group developed the following shared princi-
ples reflecting their common values in relation to addressing nitrate 
in southeastern Minnesota: 

•	 Everyone needs clean drinking water.  
•	 Focus on sustainability for future generations.   
•	 Lift up locally driven community collaboration.  
•	 Outreach, education, and building trust are important 

components of making systems change.  
•	 Speak with one voice on the importance of testing wells and 

protecting health.  
•	 Use the best available science and data.  
•	 Agree that we have enough information about the causes of 

nitrate contamination to act.  
•	 Recognize solutions require both taking responsibility and 

supporting those willing to take risks in the interest of change.  
•	 Recognize that investment is needed at multiple scales for 

farming systems and markets to change.  
•	 Structure programs to be simple to use – remove red tape. 
•	 Embrace flexibility rather than a one-size-fits-all approach. 
•	 Make sure affected groups are at the table.  
•	 Drilling wells into deeper aquifers will not solve nitrate 

contamination in southeast Minnesota. 
•	  Additional approaches are needed to address the nitrate issue in 

southeast Minnesota. 
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Land use of the eight southeast counties
The population of the eight southeast counties, as of 2024, was 
388,134. In general, land use in the region has shifted from mostly 
pasture and hay to more acres used to grow cultivated crops (corn and 
soybeans) and more developed areas with homes, business, etc.   (Fig-
ure 1). Underlying the land use on the surface are three types of karst: 
covered karst which is mostly on the western side of the southeast area, 
transition karst and active karst mostly on the eastern side up to the 
Mississippi River (Figure 2). Karst is a terrain with distinctive landforms 
and hydrology created primarily from the dissolution of soluble rocks. 
It is characterized by sinkholes, caves, springs, and underground drain-
age dominated by rapid conduit flow, conduits that are created by that 
dissolution of rock.  

Covered karst: 
More than 100 
feet of soil/
sediment cover 
above bedrock

Where is karst in Minnesota?

E. Calvin Alexander Jr., Yongli Gao, and Jeff Green

Transition karst: 
50-100 feet of 
soil/sediment 
cover above 
bedrock

Active karst: Less 
than 50 feet of 
soil/sediment cov-
er above bedrock 
(groundwater is 
most at risk here)

Figure 2.

Figure 1. Land use in the eight-county southeast corner of Minnesota, 2020. 
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Harvested Crop Type Records 
in Southeast Minnesota
As of 2021, 65% of land in the 
eight southeast counties is 
considered cropland; that’s 
2,138,982 of the 3, 311,872 
acres2. The long-term records 
of crop types harvested tell the 
story of agricultural changes. 
Three categories are tracked 
by County Agricultural Surveys 
collected by the National 
Agricultural Statistics Service 
(NASS): hay (Figure 3), small 
grains (Figure 4) and row 
crops (i.e. corn and soybeans) 
(Figure 5). The data is shown 
as percentage of total acres 
harvested and aggregated on 
10-year increments, from 1930-
2020 .  

Figure 5. Percent of row crop acres harvested per decade in the eight 
counties of southeast Minnesota.

Figure 3. Percent of hay acres harvested per decade in the eight 
counties of southeast Minnesota.

Figure 4. Percent of small grain acres harvested per decade in the eight 
counties of southeast Minnesota.
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Regional efforts to address nitrate
Millions of dollars and years of work in southeast Minnesota have served 
to reduce nitrate leaching loss from cultivated acres.  However, data and 
research show that nitrate is still leaving the region’s cropping systems 
and polluting groundwater. Therefore, new approaches and more work 
on the issue is needed.

Nitrate in groundwater/drinking water has been a decades-long subject 
of water planning in southeast Minnesota, with some of the earliest 
county water planning efforts being focused on reducing nitrate levels. 
The Southeast Minnesota Water Resources Board was formed largely to 
foster efforts to reduce leaching of nitrate to the region’s groundwater; 
this Board was dissolved in 2019. Two major rules, MDA’s Groundwater 
Protection Rule (Minn. R. ch. 1573, passed by the legislature in 2019) 
and the MPCA’s Feedlot Rule (Minn. R. ch. 7020, in effect since the 
1970s and currently open for amendment), were adopted and assist in 
the reduction of nitrate leaching to groundwater (Appendix). 

There are extensive efforts to address nitrate contamination underway 
in Minnesota and specifically in the southeast region. These programs 
require coordination across state agencies and with local governments 
and community partners. Many also require the appropriation of funds 
from the state legislature. Key programs are listed in the Appendix. 

Southeast Minnesota hydrogeology
Karst is the most common type of geology found in southeast Min-
nesota and is made up of limestone that is prone to cracks, sinkholes 
and caves. Due to this and the limited soil depths in this area, surface 
water can make its way into ground water in hours or days as opposed 
to weeks or years in areas with other geology and deeper, prairie soils 
which act as a filter. Due to this, water in southeast Minnesota is particu-
larly vulnerable to nitrate and other contaminants. 

The unique geological features of southeast Minnesota make manage-
ment of the region’s aquifers challenging. An aquifer is an underground 
body of permeable rock or sediment that holds water. These features dic-
tate the speed and direction of water moving from the surface through 

Nitrate in southeast Minnesota groundwater

Moth Spring is an example of a dramatic karst feature which is one of the characteristics 
of the southeast karst region.

Photo: Martin Larsen
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the layers of soil and rock below. This complex movement of water from 
the surface to aquifers below ground makes it vulnerable to contaminants 
like nitrate.  

The layered sedimentary geology of southeast Minnesota includes both 
aquifers and confining layers known as aquitards.  These aquitard provide 
geologic protection to deeper aquifers within the region.  However, con-
tributions to these deeper aquifers can sometimes be focused along the 
edges of these confining units where their thickness lessens.  This inter-
action can cause a significant delay in the discharge to aquifers including 
surface contaminates.  This mixed age of groundwater in certain aquifers 
within the region can make it difficult to evaluate the immediate impact 
of management practices occurring on the landscape.  

A recent peer-reviewed study by the Minnesota Geological Survey, the 
Minnesota Department of Agriculture and the Minnesota Department 
of Natural Resources investigated groundwater residence time and how 
it affects nitrate trends in springs, wells and streams southeastern Min-
nesota, a region with agricultural and karst landscapes. 

This study confirms that the uppermost groundwater has generally taken 
on the nitrate concentrations that we see leaving the root zones from 
the land surface above. This uppermost groundwater has reached a state 

of “equilibrium” in that concentration trends are generally not increasing. 
Most are flat and some are decreasing. However, these concentrations 
are still high and need reduction. The deeper groundwater has lower, but 
increasing levels of nitrate that have not yet reached that equilibrium and 
are increasing at a rate of about 1-2 mg/L every ten years4 (Figure 6).  

Nitrate sources, concentrations, and practices
Row crop agriculture is the main source of nitrate in southeast Minne-
sota. A comprehensive study completed in 2013 of nitrogen sources in 
the Lower Mississippi River Watershed in Minnesota (the basin cover-
ing most of southeast Minnesota) estimates that 89% of the nitrogen 
loading to surface waters originates from cropland, with a substantial 
portion moving downward through groundwater to surface waters (57%) 
and downward through tile drainage to surface waters (23%)5 (Figure 
7). Research also confirms that in the absence of human disturbance in 
a watershed, the nitrate concentrations at various points of measure 
(deep wells, baseflow of trout streams, springs) approach 0 mg/L ni-
trate. Other types of land use such as pasture and turf grass also con-
tribute some nitrate, but at rates much lower than crop land6 (Figure 8). 

Platteville/Glenwood
Cummingsville/Decorah

Upper Carbonate Plateau Prairie du Chien Plateau
Deeply
incised
valley

St. Peter
Shakopee

Oneota

Jordan
St. Lawrence

Lone Rock

Wonewoc

Elevated 
nitrate

no trend or 
decreasing

increasing

No or low 
nitrate

Residence 
Time (yrs)

Figure 6. Cross-section 
example showing bedrock 
formations in southeast 
Minnesota and associated 
nitrate trends.
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Once on the landscape, there are various land-use practices that can 
be used to address nitrate, with varying effectiveness. According to a 
literature review conducted as part of Minnesota’s Nutrient Reduction 
Strategy, most practice efficiencies had a wide range of variability, 
influenced by site, soil, weather, crop management, and other factors. 
In field nitrogen management practices had average reductions of 4% 
to 21%, depending on the practice. Continuous living cover efficiency 
averages ranged from 17% to 94%, and drainage water management and 
treatment practices averaged 30% to 51%.  

Point sources that contribute nitrate can also manage what enters the 
landscape. As of 2024, permits for municipal and industrial wastewater 
dischargers with high concentrations of nitrogen will be required to 
develop and implement nitrogen management plans as a part of their 
permits, including an evaluation of the facility’s influent reduction mea-
sures, effluent reduction measures, and nitrogen effluent concentration 
as well as a plan to implement the necessary nitrogen management and 
reduction measures over the permit term.8  
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Data source: Examination of Soil Water 
Nitrate-N Concentrations from Common 
Land Covers and Cropping Systems in 
Southeast Minnesota Karst (Kuehner et al., 
2020).

Graph summarizes nearly 3,000 soil-water 
nitrate-nitrogen samples collected from 50 
suction-cup lysimeters, typically from a 
depth of four feet. 

Black dots = average concentration; 
Horizontal lines = median concentration; 
Whiskers = ranges for top and bottom 25%, 
excluding outliers.

Abbreviations: 
NF = no fertilizer
F = fertilizer
C/S = corn/soybean rotations
C/C = continuous corn.

Figure 8. 
Nitrogen 
sources in 
the Lower 
Mississippi 
River Basin.  

Figure 7. Nitrate leaching occurs at different rates un-
der different land uses and cropping systems.
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Drinking water in southeast Minnesota
The source of drinking water for the eight-county southeast region 
is solely groundwater. In this region, a population of about 300,000 
people rely on 93 community water systems with the remaining 93,805 
people relying on their own private well. Those relying on communi-
ty water systems can be confident their water utility regularly tests 
and treats for nitrate, with water required to be below the maximum 
contaminant level (MCL). An MCL, or maximum contaminant level, is 
a legally enforceable standard for a specific contaminant allowed in 
public drinking water, according to the federal Safe Drinking Water Act 
(SDWA). Of these private well users, an estimated 9,218 people are at 
risk of consuming water with nitrate at or above the MCL of 10 mg/L. 
Nitrates are an issue in the aquifer occurring in both public water sup-
plies and private wells.

Public water supply
The SWDA is in place to provide protection for public water supplies. The 
Safe Drinking Water Act sets the Maximum Contaminant Level (MCL) 
for nitrate-nitrogen at 10 mg/l, often stated as 10 parts per million. The 
1996 amendment to the SDWA required MDH to produce Source Wa-
ter Assessments for all Minnesota public water systems by 2003. MDH 
developed the assessments using existing data such as water sampling 
results, water system surveys, and well records. These assessments 
automatically update as new information is added to MDH’s databases. 
Groundwater is the source of drinking water for public water suppliers 
across the eight-county southeast petition area10. Southeast Minnesota 
has historically had nitrate levels in the upper carbonate formations that 
have exceeded this level. Several communities have drilled deeper wells 
to meet the 10mg/l MCL standard.  

Private wells 
For private wells, the only current requirement for testing is when the 
well is constructed.  There are no state or federal rules in place governing 
the use of private wells even when the 10 mg/L threshold is exceeded.  

Baby photo
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Existing rules governing the construction and siting of wells has helped 
to mitigate some issues with nitrate, however degradation of the aqui-
fer(s) based upon the impacts of land use decision has continued to 
occur. Homeowners are responsible for regularly testing their well water. 
The Minnesota Department of Health recommends laboratory analysis 
for bacteria and nitrate-nitrogen annually .

 According to a report from the Minnesota Department of Agriculture 
(MDA), once nitrate is measured in a well above 3 mg/L, there is a higher 
probability of detecting a pesticide in that same well and when the nitrate 
concentration goes above 10 mg/L, that likelihood increases even more. 

The MDA completed an assessment of private wells in areas with a domi-
nance of agricultural land use in the region from 2013 to 2019 and found 
that 14% of the sampled wells (8,837) exceeded the United EPA nitrate 
drinking water standard of 10 mg/L .

Health effects of nitrate 
There is a well-known link between infant methemoglobinemia (blue 
baby syndrome), an acute adverse health effect, and nitrate in drinking 
water. The federal maximum contaminant level (MCL) of 10 mg/L was 
set in response to this risk. The establishment of this standard, in combi-
nation with targeted education efforts, has resulted in blue baby syn-
drome rarely being reported in Minnesota and the United States today. 
It should, however, be noted that blue baby syndrome is not a reportable 
disease.  

The human health effects of chronic exposure to nitrate in drinking 
water (even at concentrations below 10 mg/L) is the subject of ongo-
ing scientific study. In 1991, when the current MCL for nitrate in drink-
ing water was made widely known, there was little information on the 
effects of chronic nitrate exposures. Recent epidemiological research 
has provided increasing evidence for associations between longer-term 
exposures to nitrate in drinking water and a multitude of adverse health 
effects, including gastrointestinal cancers, thyroid dysfunction, birth de-
fects, and adverse reproductive outcomes (e.g., pre-term delivery). The 
most consistent associations have been observed for colorectal cancer 

and neural tube defects. It can be challenging to determine which health 
conditions are caused specifically by exposure to nitrate in drinking 
water as opposed to other lifestyle variables or interactions with other 
chemicals that humans are exposed to in their environment. Continued 
research will be important for better understanding the nature and the 
severity of the human health risks, and for implementing an effective 
response. 

At the same time, it is well known that nitrate is not the only contami-
nant in drinking water. As nitrate concentrations increase, the likelihood 
of other contaminants or pathogens being in the drinking water also 
increases. Drilling wells to tap into deeper aquifers may lead to exposure 
to high levels of other contaminants that come from the geology and 
are also harmful to health. Deciding how to best use public funding to 
maximize safe water and the protection of health of Minnesotans is a 
complex challenge. 
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Economics of nitrate and clean water 
The economic costs and benefits of nitrate use and of clean water are 
complex, far reaching, and difficult to measure. Moreover, costs and 
benefits are separated in time and space making accounting difficult. To 
achieve the goals of cleaning up the upper aquifers of the region to less 
than 5-10 mg/L nitrate, investments are needed in vegetative solutions, 
which can be quite costly. 

The inertia of the current system including federal crop insurance 
programs, lender rules, existing markets, financing, and policy can 
significantly impact the adoption of needed practices. Passing costs 
down to consumers is one way to deal the costs of changing cropping 
systems. While consumers will often be willing to pay more for food 
grown sustainably, making changes on a regional basis makes it hard to 
pass those costs along to the consumer. A long-term, comprehensive 
approach that considers both state-level and broader societal factors is 
essential to achieve sustainable agriculture and water quality.

It was beyond the scope of the workgroup to comprehensively examine 
the economic tradeoffs of nitrate use and clean water. That said, some 
themes that came up in conversation included: 

•	 Recent economics have not been favorable for most farmers in 
southeast Minnesota. Adding increased costs to farmers may have a 
negative impact on their economic sustainability. 

•	 Farming plays an important role in economic processes at local, 
regional, and global scales. 

•	 There are costs to individuals and governments for cleaning up 
contaminated water. 

•	 Health impacts of drinking nitrate contaminated water may have costs 
for individuals, the healthcare system, and the broader economy. 

•	 Clean water plays an important role in economic processes at local, 
regional, and national scales.  Clumps of trees mark and protect the openings of sinkholes in the karst 

farmland of southeastern Minnesota. 
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  Recommendations

Shared responsibility for recommendations
A consistent theme in work group conversations was that addressing 
nitrate in groundwater requires system change. No single group or 
action can solve the issue. It will take many coordinated activities 
to reverse trends and create durable change. Increased alignment, 
participation, and coordination across entities and sectors will help 
move the goals forward more quickly.  The recommendations were 
created with this reality in mind and with the hope that many hands will 
make many changes to address the nitrate issue of the region. 

The work group recognizes that the recommendations advanced 
in this report may require additional steps beyond what is outlined 
below before they can be fully implemented. For example, some 
recommendations may require legislative action, funding, additional 
stakeholder conversations, or operational development. Work group 
members urge continued collaboration and engagement by many 
parties to help move these ideas forward. 

Developing consensus
The recommendations in this report were arrived at by consensus. All 
work group members endorse the recommendations as important steps 
for addressing nitrate contamination, and they do not oppose the set of 
recommendations. Many other recommendation ideas were generated 
during the work group process, but after deliberation, they did not 
receive support from all work group members and were removed. Work 
group members do not agree on all aspects of this complex issue, but 
they found many areas of common ground. The effort to build consensus 
around a core set of actions represents a significant shared commitment 
to solutions that meet many important needs in southeast Minnesota. 

Note on the organization of the recommendations
The recommendations below are listed in no order. The structure is set 
up with an overarching statement, a recommendation, and actions that 
could be taken to implement the recommendation. At the end of this 
section, there is a list of related recommendations which are activities 
that work group members wanted to highlight that are less directly tied 
to long-term nitrate reduction than the four core recommendations.

Photo: Martin Larsen
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More living roots in the ground for longer periods will incrementally 
reduce nitrate in southeast Minnesota water. Other best management 
practices (BMPs) that reduce nitrate will help as well, but the longer 
roots are in the ground the more impact on nitrate reduction in ground-
water quality. 

ACTIONS
a.	 Replicate programs like the Olmsted County Groundwater Protec-

tion and Soil Health Program model to other counties throughout 
the region. The program should have these core principles: locally 
led, flexible, streamlined implementation, and outcome-based/
tiered payments.

b.	 Support federal and state programs that enroll more acres in con-
servation and rotational grazing programs.

c.	 Increase means to incentivize hay, pasture, and grazing through the 
concept of ‘working lands’ BMPs and efforts, like the work led by the 
Minnesota Board of Water and Soil Resources. Also, increase techni-
cal assistance for the development of grazing plans and funding for 
fencing and water systems.

d.	 Find ways to increase hay pasture-based livestock systems and 
support these systems because perennial cover is proven to reduce 
nitrate leaching to groundwater. 

More living roots in the ground 
for longer periods.

Recommendation 1 

Continue to promote and incentivize policy and programs 
with the goal of increasing living cover. Many options of 
BMPs exist to increase the amount of living cover on the 
landscape.
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Support alternative crops  
and land uses
Infrastructure and market support for crops other than corn and 
soybeans, like small grains, perennials and pasture, is the path to 
profound change in the groundwater quality of southeast Minnesota.  
Cover crops and nitrogen BMPs work to reduce nitrate moving to 
groundwater and will make incremental reductions of nitrate leaching 
loss over time.  But to “move the needle” faster and further, Minnesota 
must invest money and write policy that will support alternative crops in 
the region. 

ACTIONS: 
a.	 Incentivize first purchasers and end-users of small grains to purchase   

small grains grown in Minnesota. This may include millers, grain eleva-
tors, feed and food mills. 

b.	 Creation of market opportunities for both human grade food and 
livestock feed companies to source local grains. The University of 
Minnesota and/or Agricultural Utilization Research Institute (AURI) 
could play a role.

c.	 Provide mid-tier marketing grants (similar to the USDA’s Resilient 
Food Systems Infrastructure program grants) to support lower nitro-
gen demand alternatives to soy/corn; e.g. small grain mills, local meat 
markets, hemp/flax fiber and processing, etc. 

d.	 Explore something like the structure of the federal economic op-
portunity zones in southeast Minnesota.  Use the resources that flow 
from such a designation to encourage private investment in mills for 
oats and research stations for uses of other small grain commodities.  
Use this same program to guarantee a specified return per acre on 
farmers who enroll acres in exploratory programs on emerging com-
modities.  

e.	 Support the use of alternative crops (other than corn and soybeans) 
for Sustainable Aviation Fuel and other biofuels.

f.	 Facilitate engagement with companies that emphasize local sourcing 
of products, such as oats grown in Minnesota. This would highlight 
market and water quality improvement.

Recommendation 2: 

Promote viable market opportunities for small grain farmers as 
well as hay and pasture-based livestock producers. 

Photo: Martin Larsen
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Support and increase 
implementation of nitrogen Best 
Management Practices
Research and science confirm that nitrogen BMPs do reduce nitrate 
leaching loss to groundwater. In addition to reducing nitrate leaching 
loss, source control BMPs can save producers money because they 
typically include reduced fertilizer inputs to cultivated acres.  Academ-
ic reviews of nitrogen BMPs summarized in the draft 2025 Minnesota 
Nutrient Reduction Strategy update notes that “fertilizer efficiency 
practices” are a “cost savings.”  

Recommendation 3

Utilize existing programs by expanding access and tailoring to 
promote nitrate reduction.

ACTIONS:
a.	 Increase access to conservation agronomy expertise. 
b.	Establish a conservation agronomist certification program. 
c.	Develop a program for cost-sharing to install filter strips to 

slow down and filter runoff around sinkholes.
d.	Require certification of agricultural retailers in the 4R program. 

Currently, this is an established voluntary program that encour-
ages agricultural retailers and crop consultants to promote the 
adoption of nutrient BMPs and that supports those retailers and 
consultants through education, accountability, and coordination 
efforts.

e.	Enhance and expand Minnesota Agricultural Water Quality Cer-
tification Program (MAWQCP) with a groundwater endorse-
ment for farms in the southeast karst region with vulnerable 
soils. Increase the number of staff to deliver the program to 
more landowners awaiting certification. 

f.	 Support MDA’s implementation of the Nitrogen Fertilizer Man-
agement Plan, which is the state’s blueprint for preventing and 



22 	 Southeast Minnesota Nitrate Strategies Collaborative Work Group: Report of Recommendations

minimizing the impacts of nitrogen fertilizer on groundwater, 
including:
•	 Reinstate testing through the Township Testing Program run 

by MDA.
•	 Enhanced use of field-scale mapping to improve methods 

to identify areas of groundwater sensitivity, invest in 
organizations that can complete this work so mapping can 
increase, and prioritize funding to ensure state agencies are 
incorporating the data produced into programs. 

g.	Increase funding and simplify processes to improve manure 
storage.
•	 Proper manure storage for nine or more months in duration 

is needed to agronomically utilize manure as a valued prod-
uct, providing nutrients to the field when conditions are right 
and when the plant can utilize those nutrients.

•	 In addition to following MPCA’s guidance document titled 
“Liquid Manure Storage Areas,” additional requirements of 
using geophysics, maximum cell size that limits the volume of 
liquid manure held in a storage facility, and careful siting of 
the location of storage facilities should be required.  

h.	In vulnerable areas of the southeast karst region, the following 
is recommended:* 

•	As part of their current commercial nitrogen fertilizer sales 
requirement, reporting of nitrogen fertilizer application rates 
from responsible parties (e.g. crop retailers) to MDA should 
be required, in phases. The scale of reporting should be 
progressively finer scaled, potentially moving from township to 
tract to field scale. Responsible parties should report application 
rates for sales made to individuals who apply their own fertilizer. 
When developing this reporting system, crop retailers and other 
responsible parties should be included in the process.

•	Nutrient management plans should be encouraged for all 
cropland farmers, like what is required of livestock farmers and 
Manure Management Plans by MPCA.

•	Expand reporting of manure to include more producers, not 
only livestock farmers with 300 animal units (AUs) or more that 
MPCA currently requires. This would allow for accounting of all 
manure being applied on the landscape.

•	Replicate, at a high density in the southeast region, Ag Retail 
Surveys conducted by industry groups. The first Ag Retail 
survey in Minnesota will be in the summer of 2025 and was 
modeled after the work done in both Iowa and Illinois. The 
Minnesota Ag Retail Survey will survey randomly selected 
retailers and farm fields across the state and use the data 
collected to generate actionable trendlines for Minnesota 
growers, support Minnesota Crop Production Retailer’s 
(MCPR) advocacy efforts, provide additional information 
for the Minnesota Nutrient Reduction Strategy, and can be 
compared with similar initiatives in Iowa and Illinois. This work is 
being done by a partnership between MCPR and the Minnesota 
4R Nutrient Stewardship Council (MNSC).

•	Data overlap should occur between commercial nitrogen 

Recommendation 3, continued
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fertilizer application and expanded manure application 
reporting to ensure proper crediting of all nitrogen sources 
occurs. The data MDA collects from responsible parties on 
commercial application would be aggregated to protect 
identification of individuals. Heat maps could then be made to 
highlight areas with higher overall application rates.

•	The University of Minnesota’s (or from states contiguous to 
Minnesota) recommended nitrogen application rates should 
be followed, with allowances for reasonable exemptions like 
weather extremes. If found to be not following recommended 
rates (with exemptions), an enforcement process should be 
started with an escalating approach that would end in financial 
penalties to appropriate parties. 

The 2023 drought in southeast-
ern Minnesota revealed complex 
networks of “crop lines” or “karst 
lineations” in agricultural fields, 
primarily alfalfa. These lines, 
characterized by denser, taller, and 
greener plants, are a direct result of 
drought conditions combined with 
thin soil over the highly fractured 
carbonate bedrock, where plants 
access moisture from within these 
bedrock crevices.

*	 Note about recommendation 3h. The intent of this action is 
two-fold. First, the goal is to collect more frequent and higher 
resolution data about nitrogen application to better understand 
the effects on water quality in the karst region. Second, the 
intent is to create an accountability mechanism for instances 
of the overapplication nitrogen. This is not to penalize farmers 
who are making sound nitrogen application decisions, reduce 
the economic viability of businesses, or reduce the ability of 
farmers to adapt to challenges and variability.

Photo: Dennis DeKeyrel

Recommendation 3, continued
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Education and outreach 
Strategic communication and public awareness are needed to foster 
a community-wide understanding of the nitrate water contamination 
issue and therefore promote change. Education and outreach should be 
connected to research to keep current information at the forefront.

Recommendation 4

Work at multiple levels in the education system, coordinate 
messaging and communicate with those that impact nitrate 
levels.

ACTIONS: 
a.	 Promote the University of Minnesota Extension County educa-

tor model that could in turn promote:
•	 Farmer-led discussions to encourage information sharing and 

community building.
•	 Toolkits that champions can use to talk to community groups 

about the nitrate issue.
•	 Increase technical assistance and education for production 

and use of small grain crops.
b.	Coordinated outreach from MDA, MPCA, and MDH about 

nitrate sources, transportation through karst, and its role in 
contaminating aquifers and drinking water. 

c.	Build awareness of the critical need for ongoing funding, in-
cluding Clean Water Fund renewal that must be completed 
by 2033, and continuation of the Environment and Natural 
Resource Trust Fund (ENRTF) administered by the Legislative 
Coordinating Commission on Minnesota’s Resources. In 2024, 
Minnesota voters approved renewal of the ENTRF, which is 
funded by lottery proceeds, until 2050.

d.	Integration of conservation into agronomy studies.
•	 Work with universities to include and enhance conservation 

agronomy in existing (or new) programs.
e.	Provide funding support for conservation-focused agronomy 

programming. Example: Northeast Iowa Community College.
f.	 Public education: 

•	 Utilize the YouTube videos on karst produced by the MDA, 
MPCA, MDH13.

•	 Field days available for students or teachers that could 
include speakers with backgrounds in hydrology/geology 
with an emphasis on water and contaminant movement and 
residence times. 

Photo: Martin Larsen
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•	 Development of curriculum that teaches students the basic 
geology of their area, so they understand the relationship 
between land use and water quality.

g.	Continue to build out the database of sinkhole locations, like 
how individuals can report spring locations through the Minne-
sota DNR’s online spring inventory.14 

Related recommendations 
The core charge of the work group was to develop recommendations for 
strengthening long-term nitrate reduction strategies. However, there 
are related activities that work group members also wanted to highlight 
in this report that are less directly tied to long-term nitrate reduction. 
The following recommendations are supported by work group members 
as important activities for addressing clean water and human health in 
southeast Minnesota.  

Research
•	 More toxicology research around implications of nitrates on human 

health.
•	 Continue developing technological solutions to high nitrate in drink-

ing water.
•	 Increase the amount of observation wells throughout the region that 

monitor the quality and trends of aquifers.
•	 Support further research into understanding and mapping all signifi-

cant karst features.
•	 Fund installation of more lysimeters, a device that measures water 

movement through soil.

Private well water testing
•	 Provide free annual private well water testing to southeast Minnesota 

residents. 
•   Include an educational component about remediation op-

tions for private well water.

•	 Require testing of private wells at point of sale across karst, 8-county 
region.

•	 Train community health workers and local public health offices to 
communicate the importance of testing private wells and have them 
organize well-water sampling opportunities.  

•	 Expand the Minnesota Colleges and Universities rural health program.
•	 Build drinking water awareness into health-care screening practices 

for adult and children’s annual check-ups and expectant mother 
screenings, medical care.  

Addressing problematic wells
•	 Fund the permanent sealing of any multi-aquifer well and provide 

low/no interest loans for those same landowners to drill wells that 
meet today’s standards. An example is MDA’s Ag Best Management 
Practices loan program where well sealing is an approved practice.

•	 Develop a revolving loan fund that provides low interest loans for 
applicable well owners with nitrate levels of10 ppm or more. Make al-
lowances to fund similar loans for wells with 5 ppm nitrate, over time. 
Reassess severity of nitrate level on a regular basis.

•	 Cost share program for well treatment.  

Recommendation 4, continued
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Maps, measurements and  
accountability 

Healthier watersheds: Tracking the actions taken | Minnesota Pollution 
Control Agency15

Find out what’s being done in Minnesota’s watersheds to protect and 
improve water quality. We will update the information each July, based 
on data from the previous year.

Source Water Protection Web Map Viewer | MN Department of Health16

This map viewer features several types of source water protection areas. 
You can see where communities source their drinking water and identify 
whether you are in a protection area. You can also learn how vulnerable 
a drinking water source is to outside contamination.

Monitoring Nitrate in Groundwater | Minnesota Department of Agriculture17

This website is a landing page for a variety of information relating to 
nitrate, from plans to rules to testing programs.

Conclusion

Nitrate in the southeast region of Minnesota is, and has been, a cause 
for concern for many years. To date, a lot of time and money have been 
invested to reduce nitrate leaching loss from cultivated acres.  Those 
efforts should not go unnoticed and can be attributed to why the situa-
tion isn’t in an even worse state. However, data and research show that 
nitrate is often leaving the region’s cropping lands, at a concentration 
twice the federal safe drinking water standard.  As such, continued work 
and new approaches are needed.

The recommendations outlined in this report lay out actions that can be 
taken to address excess nitrate in water. For these recommendations 
to be implemented, there needs to be an understanding and realization 
that there is no single group or action that can solve the issue. It will 
take many coordinated activities to reverse trends and create durable 
change. It will take willingness to think outside the traditional boxes of 
how the system works to create the system change that is necessary. 
Increased alignment, participation, and coordination across entities and 
sectors will move these recommendations, and therefore progress on 
reducing nitrate, forward more quickly.  

Photo: Martin Larsen
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Editor’s note: This appendix was provided by the State of Minnesota’s Inter-
agency Coordination Team/Committee on Nitrate as a background resource 
that describes Minnesota state government responsibilities for nitrate in water.

Board of Water and Soil Resources
The Minnesota Board of Water and Soil Resources (BWSR) functions as 
the state soil and water conservation agency and is authorized to direct 
private land soil and water conservation programs through the action of 
soil and water conservation districts (SWCDs), counties, cities, town-
ships, watershed districts, and watershed management organizations. 
The BWSR board is appointed by the governor, and it includes citizens, 
commissioners of the MDA, MDH, DNR, MPCA, local governments, and 
the University of Minnesota. 

BWSR is the primary source of guidance, oversight, and on-the-ground 
project funding for local governments, private landowners, and other 
partners on local water plans, wetland protection efforts under the Wet-
land Conservation Act, and soil and water conservation programs.

Easements

•	 Reinvest in Minnesota (RIM) Reserve in Wellhead Protection Ar-
eas focuses on land use protection in wellhead protection areas.

•	 Conservation Reserve Enhancement Program (CREP) in Well-
head Protection Areas ensures land use in area enrolled protects 
wells. CREP is a voluntary, federal-state funded natural resource 
conservation program that uses a science-based approach to 
target environmentally sensitive land in 54 counties in southern 
and western Minnesota. This is accomplished through permanent 
protection by establishing conservation practices via payments to 
farmers and agricultural landowners.

Grants

•	 Partner Protection Grants in Wellhead Protection Areas provide 

an array of protective choices for land use that may be more 
flexible and attractive for landowners.

•	 Watershed Based Implementation Funding is intended to provide 
local governments throughout Minnesota with efficient, trans-
parent and stable funding.

•	 SWCD Conservation Delivery grants provide each SWCD with 
funds for the general administration and operation of the district. 
The grants are intended to provide districts a certain degree of 
funding stability.

•	 Clean Water Fund Projects and Practices Grant focuses on the 
implementation of projects and practices to protect soil and 
water resources.

Water planning

•	 One Watershed, One Plan focuses on local water planning on 
major watershed boundaries with state strategies toward priori-
tized, targeted, and measurable implementation plans. It is a vol-
untary program, but necessary if requesting funds from BWSR.

•	 Watershed management plans (metro and nonmetro) are re-
quired of watershed districts and water management organiza-
tions.

•	 Metro county groundwater plans allow counties to set priorities, 
address issues, and build local capacity for the protection and 
management of groundwater (voluntary).

Minnesota Department of Agriculture (MDA)
The MDA is statutorily responsible for the management of pesticides 
and fertilizer, other than manure, to protect water resources. The 
MDA implements a wide range of protection and regulatory activities 
to ensure that pesticides and fertilizers are stored, handled, applied, 
and disposed of in a manner that will protect human health, water 
resources, and the environment. The MDA works with the University 

Appendix: Current programs administered by state agency to address nitrate18
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of Minnesota to develop pesticide and fertilizer best management 
practices (BMPs) to protect water resources. It also works with farmers, 
crop advisers, farm organizations, other agencies and many other groups 
to educate, promote, demonstrate, and evaluate nitrogen fertilizer 
BMPs, and promote vegetative cover and other advanced nitrogen 
fertilizer management practices.

Groundwater Protection Rule 
The Minnesota Groundwater Protection Rule went into effect on 
June 24, 2019. It minimizes potential sources of nitrate pollution 
to the state’s groundwater and protects drinking water. Minneso-
ta’s Groundwater Protection Rule includes two parts: 1) it restricts 
nitrogen fertilizer applications in the fall and on frozen soils in both 
vulnerable groundwater areas and Drinking Water Supply manage-
ment Area (DWSMA) with elevated nitrate, and 2) a process to ad-
dress community water supply wells with elevated nitrate, intended 
to take action to reduce nitrate levels. The rule combines voluntary 
and regulatory efforts designed to work with local farmers and their 
agronomists on solutions tailored to their specific situations. There 
are four mitigation levels in Part 2 of the rule. Levels 1 and 2 are 
voluntary, and 3 and 4 are regulatory. The response always starts at 
a voluntary level, only moving to a regulatory level if recommended 
practices are not adopted or the water quality worsens. Under miti-
gation levels 2, 3, and 4, the Commissioner of Agriculture will work 
with local advisory teams to consider appropriate recommended and 
required management practices for the area.  

The MDA is working to ensure that DWSMAs with elevated nitrate 
are a high priority for implementation funds. The goal is that no ad-
ditional municipal water supply wells will exceed the drinking water 
standard for nitrate. The MDA will work with a local advisory team 
in level 2 DWSMAs to promote the adoption of the nitrogen fertil-
izer BMPs and other practices, which may reduce nitrate levels in 
groundwater, such as precision agriculture, perennial crops, forages, 
cover crops, nitrification inhibitors, new hybrids, real-time sensors, 
or taking targeted land out of production. These other practices are 
collectively referred to as alternative management tools (AMTs).  

Groundwater modeling of nitrate is underway to evaluate nitrate 
losses to groundwater from different cropland and nitrogen man-
agement scenarios. EPIC and SWAT models provide a predictive tool 
to estimate changes in nitrate loading based on changes in cropland 
use and a range of nitrogen management practices.  

Nitrogen Fertilizer Management Plan  
The MDA developed the Nitrogen Fertilizer Management Plan 
(NFMP) as the state’s blueprint for preventing and minimizing the 
impacts of nitrogen fertilizer on groundwater. The MDA uses results 
from the Township Testing Program to prioritize areas of the state 
to implement the NFMP and protect private wells. The NFMP was 
developed using a multi-stakeholder advisory committee and a pub-
lic review process. It emphasizes involving local farmers and agron-
omists in problem-solving for local groundwater concerns when 
nitrate from fertilizer is a key contributor.  

The NFMP process includes supporting local advisory teams and 
promoting existing nitrogen fertilizer BMPs and AMTs. The MDA 
will work with local farmers and crop advisers to demonstrate and 
implement practices that can protect and mitigate the impact of 
nitrate on groundwater. This includes using computer modeling tools 
and surveys of practices to estimate reductions in nitrate loading to 
groundwater and conducting groundwater monitoring to determine 
actual changes in nitrate levels in groundwater over time.  

Minnesota Agricultural Water Quality Certification Program 
The Minnesota Agricultural Water Quality Certification Program 
(MAWQCP) is designed to accelerate adoption of on-farm practices 
that protect Minnesota’s waters. MAWQCP is a voluntary oppor-
tunity for farmers and agricultural landowners to take the lead in 
implementing conservation practices that protect our water. Trained 
conservationists conduct comprehensive risk assessments to identi-
fy all risks to water quality, including nitrate leaching and runoff. If a 
risk exists, in field and edge of field mitigation measures are imple-
mented as part of the certification agreement. A farmer certified 

https://www.mda.state.mn.us/nfr%22%20%EF%B7%9FHYPERLINK%20%22https:/www.mda.state.mn.us/nfr
https://www.mda.state.mn.us/pesticide-fertilizer/minnesota-nitrogen-fertilizer-management-plan
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through the MAWQCP is deemed to comply with the Groundwater 
Protection Rule for the duration (10 years) of the ag producer’s 
water quality certification. 

Minnesota Department of Health (MDH)
MDH follows up with owners of unused wells to have them put back into 
use or sealed. Unsealed wells can become pathways for nitrate and other 
surface or shallow contaminants to reach groundwater aquifers. Ensuring 
unsealed wells are located and permanently sealed with approved grout 
reduces the amount of nitrate and other contaminants in groundwater.

MDH regulates the construction of new wells through the Minnesota 
Well Code. The Minnesota Well Code contains well construction require-
ments directed at stopping the movement of shallow groundwater that 
may contain elevated nitrate to deeper groundwater aquifers. Examples 
of well construction requirements include sealing the annular space 
around and between well casings during well construction and prohibit-
ing well construction that connects aquifers separated by less pervious 
clay and bedrock layers (confining layers).

Safe Drinking Water Act (SWDA)

The federal SDWA gives MDH the authority to enforce water quality 
standards that prevent public water systems from delivering drink-
ing water with nitrate levels over 10 mg/L.  To prevent exposure 
to drinking water above the established limits, MDH administers 
compliance monitoring at public water systems around the state. 
These data are used to prevent the use of drinking water sources or 
the operation of systems that may result in the public’s exposure 
to drinking water with nitrate contamination above the limit of 10 
mg/L. Should levels rise above that level, MDH staff work with public 
water systems to implement strategies to bring the system back into 
compliance with the water quality standards. Approaches can involve 
developing new sources of supply, avoiding the use of specific wells, 
and treatment. Public notification and communication are a key part 
of the required response.

Compliance monitoring is done regularly for all public water sys-

tems in the state. Therefore, MDH has good information on nitrate 
occurrence and trends for individual systems. It is common that 
MDH staff are engaged with public water system staff anytime its 
nitrate levels are above 5 mg/L. Early interventions often help to 
avert compliance or enforcement situations that are disruptive and 
expensive to resolve.

Minnesota Pollution Control Agency (MPCA)
The MPCA is responsible for implementing much of the federal Clean 
Water Act in Minnesota, including establishing state water quality 
standards, assessing the quality of all waters, identifying waters that fail to 
meet state water quality standards, and administering the federal National 
Pollutant Discharge Elimination System (NPDES) permitting program.  

The MPCA is required to develop total maximum daily loads (TMDLs), 
Watershed Restoration and Protection Strategies (WRAPS), and 
WRAPS Updates, which provide an allowable pollution budget for 
each impaired water body segment that results in the waterbody not 
being impaired and a plan for achieving the identified goals. The MPCA 
issues and manages wastewater permits for municipal and industrial 
users; stormwater permits for municipal, construction, and industrial 
activities; and works with local units of government to implement a 
statewide Subsurface Sewage Treatment System program. The MPCA 
also regulates the collection, transportation, storage, processing, and 
disposal of animal manure and other livestock operation wastes. 

Water quality standards  
The MPCA designates all groundwater and some surface waters as 
“Class 1 waters” that need to be protected so they can be used as a 
source of drinking water. The federal drinking water MCL of 10 mg/L 
nitrate applies to these waters. The MPCA is considering whether 
more surface waters should be designated as Class 1 waters, includ-
ing surface waters that may directly impact groundwater. The MPCA 
is working on this as part of a rulemaking to update the Class 1 water 
quality standards.  
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The MPCA has also developed a draft of a technical support doc-
ument for a new nitrate water quality standard to protect aquatic 
life. The agency is pursuing a holistic, stepwise approach to reduce 
nitrogen levels statewide before adopting this new standard. The first 
step, developing a detailed Wastewater Nitrogen Reduction and Im-
plementation Strategy with targeted actions to reduce nitrogen from 
wastewater treatment plants (WWTPs) to protect drinking water and 
aquatic life and meet the Nutrient Reduction Strategy’s point source 
goals, is complete. Since April 1, 2024, WWTP designs must include 
the treatment units and hydraulic capacity necessary to achieve 
future nitrogen effluent limits to maximize the benefits of impending 
investments and achieve nitrogen reductions as soon as possible. The 
second step is completing a 10-year update to the Minnesota Nutri-
ent Reduction Strategy (NRS),with enhanced strategies and actions 
designed to achieve reductions in nonpoint and point sources of 
nitrogen and phosphorous. The 2025 update to the Minnesota NRS 
is set for release in 2025. Following its completion, the MPCA plans 
to restart its work moving forward with the proposed nitrate stan-
dard. An updated review of toxicity information and a revision to the 
technical support document will be completed prior to publishing a 
Request for Comments on the proposed nitrate standard. 

Feedlot rules and permitting 
The MPCA is responsible for ensuring the implementation of the 
Feedlot and Manure Management Rules (Minn. R. Ch. 7020). Fifty 
delegated counties implement rules and regulations for non-con-
centrated animal feeding operations throughout much of the 
livestock/poultry-intensive regions of the state. Because proper 
land-spreading of manure is particularly important for minimizing 
nutrients in waters, the Minnesota feedlot program has continued to 
conduct inspections of land application of manure practices, includ-
ing land application records reviews with every facility compliance 
inspection and numerous in-field inspections.  

Animal feedlots and land application of manure are likely one of 
many sources of nitrate contamination. In 2025, nitrate BMPs 
designed to reduce nitrate leaching were added to general NPDES 

and State Disposal System (SDS) feedlot permits. These permits are 
issued to the state’s largest feedlots. Please visit the MPCA Feedlots 
webpage for further information.  

Septic system programs 
The 2014 Minnesota Nutrient Reduction Strategy also noted septic 
system upgrades as a needed area of continued work through the 
ongoing state program. The fraction of septic systems with direct 
outlets to the land surface has continued to decrease and now rep-
resents less than 5% of all septic systems (down from 11% in 2008). 
Please visit the MPCA’s septic system website for more information. 

Point-nonpoint trading 
Water quality trading is a market-based tool for achieving improved 
water quality. To offset its pollutant discharges, an entity required 
to control a pollutant in a watershed can trade water quality credits 
with another entity in the same watershed to lower its pollution-
control costs. Water quality trading can enhance pollution reduction 
efforts while offering flexibility and cost savings to regulated 
municipalities and industries. Point-nonpoint trading continues 
throughout Minnesota, with 13 permittees utilizing water quality 
trading. Current trading projects focus on phosphorus, but new 
nitrogen NPDES permit conditions are expected to generate 
interest in nitrogen trading. This expected demand for nitrogen 
credits could provide additional reduction incentives beyond 
voluntary implementation from nonpoint sources. Demand will 
likely focus on areas of interest to National Pollution Discharge 
Elimination System (NPDES) permittees, such as wastewater, 
Municipal Separate Storm Sewer System (MS4), and DWSMA 
entities. Please visit the MPCA’s Water quality trading website for 
further information. 

https://www.pca.state.mn.us/sites/default/files/wq-s6-13.pdf
https://www.pca.state.mn.us/sites/default/files/wq-s6-13.pdf
https://www.pca.state.mn.us/sites/default/files/wq-wwprm1-45.pdf
https://www.pca.state.mn.us/sites/default/files/wq-wwprm1-45.pdf
https://www.pca.state.mn.us/business-with-us/feedlots
https://www.pca.state.mn.us/business-with-us/feedlots
https://www.pca.state.mn.us/business-with-us/septic-systems
https://www.pca.state.mn.us/water/water-quality-trading
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MCPR response to Southeast Minnesota Nitrate Strategies Collaborative Work Group recommendations 

 
The Minnesota Crop Production Retailers (MCPR) is disappointed by the incomplete recommendations 
delivered by the Southeast Minnesota Nitrate Strategies Collaborative Work Group. Key agriculture voices 
would have added valuable input but were left out of the conversation. 
 
In 2024, the Minnesota Pollution Control Agency and the Minnesota Department of Agriculture began 
convening a group of residents to discuss nitrates in southeast Minnesota. The group consisted of 
representatives from a variety of stakeholder constituencies. Unfortunately, the group did not include anyone 
representing ag retail or sales agronomists. Over the past year, the group reviewed various reports, heard 
several presentations and participated in site visits. Again, the group did not visit ag retailers or engage with 
any of the leading-edge co-ops serving the region. As a result of this gap in information, MCPR maintains the 
report fails to capture the level of precision agricultural practices and the high-quality agronomic 
recommendations that are currently being implemented across southeast Minnesota.   
  
Minnesota already has a robust approach to nitrate management that builds on industry best management 
practices, grounded in a science-based approach. We applaud the working group’s efforts to provide context 
for developing a regional response to nitrates in groundwater and highlighting the importance of protecting 
drinking water supplies. However, we are frustrated that industry leaders in agriculture retail weren’t given the 
opportunity to contribute to the dialogue. 
 
MCPR supports ongoing public education and best management practices addressing nitrate management. 
MCPR actively promotes utilizing the 4Rs of nutrient management, including Right Source, Right Rate, Right 
Time and Right Place. These principles guide farmers and agricultural professionals to optimize fertilizer use, 
reduce environmental impact and improve crop yield.  
 
However, MCPR is concerned that the language of the report's recommendations continues to push a 
regulatory approach with potential financial penalties. The recommendations to add ag retailer level reporting 
would be cumbersome, adding to costs and demands on staff time. The report recommendations rely heavily 
on the University of Minnesota’s nitrogen recommendations, failing to account for changes in crop varieties, 
weather conditions and the extensive infield trial data available.  
  
MCPR remains committed to supporting its grower customers in optimizing fertilizer efficiency and 
implementing cutting-edge best management practices. Production agriculture contributes positively to the 
overall economy of southeast Minnesota. In 2024, the corn crop alone was worth well over $1 billion in 
economic activity flowing through our communities and enhancing the regional tax base. In total, southeast 
Minnesota’s agriculture industry contributes over $8 billion in economic activity each year.  
  
About the Minnesota Crop Production Retailers 
 
MCPR exists to promote the proper use, storage and application of crop production inputs in an environmentally safe and 
agronomically sound management practices  

http://www.mcpr-cca.org/
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Southeast Private Forest Management with 
Clean Water Funds

Jennifer Wahls
Southeast Local Forestry Team Coordinator 
Southeast Landscape Committee Member

Clean Water Council
St. Paul, MN 

August 18th, 2025



Overview
• Brief History
• Southeast Local Forestry Teams (LFT)
• RIM SE Forestry (Blufflands)
• Accomplishments to-date 
• Observations, Summary & Recommendations



History 
Early 2000s Southeast Landscape Committee (SELC) of the MN 

Forest Resources Council 
2015-2017  Conservation Reserve Enhancement  
     Program/ReInvest in MN III (CREP-RIM III)
2022-2023  Winona-La Crescent (WinLaC) 1W1P
2023    RIM 1W1P (Integrating Habitat and Water Quality) 
2024    Launch 1st Local Forestry Team in the WinLaC

• RIM SE Forestry (Blufflands)
• SE Watershed PFM Project

2025    Launch 2nd Local Forestry Team in the Root



• 95% of the land is privately owned
• 86% of woodlands are privately owned
• Private Landowners are integral to conservation
• Priorities in regional plan highlight

• Coordinated services for efficient conservation service 
delivery to private landowners

• Long-term stable and consistent funding

4 Landscape Stewardship Plans
• Cannon River Watershed
• Zumbro River Watershed
• Winona-Mississippi River Watershed
• Root River Watershed

https://mn.gov/frc/landscape/se/

SOUTHEAST LANDSCAPE PLAN



Local Forestry [Technical] Team (LFT)  
Purpose  
Efficiently coordinate conservation services for private landowners and 
connect them with a person who can share resources to help them achieve 
their conservation goals.  Building relationships with team members and 
landowners is vital to this work. 

Why
• Coordination Needed
• Building Relationships 
• Outreach & Engagement Process
• Reporting
• Accountability



OPERATIONAL

Members
Landowners, Consultants, State, Federal, Local Units of Government, Non-
governmental Organizations and Extension.

DNR DoF DNR DoF
(CWF)

DNR DoF 
Resource 

Assessment

WinLaC 
WBIF 

NWTF MFRC LSR - 
TTT

$105K $250k $50K $18.5K $10K $10K $295K

Funding 2024-2027          $738,500 



Southeast Watershed PFM Project

PROCESS
DNR Cost-share Docket
DNR Project Plan Shells
DNR CFM Staff + Consultants Developed the Process
Sign Off and Approval
SWCD Fiscal Administration



WHAT WORKED
• Well informed
• Consultant Input
• Collaborative
• Simple
• Consistent
• Follow up
• Built relationships
• Stacked practices
• Efficient
• Good reporting
• Spent the $$



Accomplishments (March 2024-July 2025)
# 

STEWARDSHIP 
PLANS /  # 

ACRES

# PROJECTS / 
# ACRES

TIME (hrs)  
PROJECT 

DEVELOPMENT

Landowner 
Contacts

Hand-offs

DNR DoF - 47 / 341 - 68 16

CONSULTAN
TS

7 / 524 8 / 160 8 hrs/project 51 -

SWCDs 3* / 129 9 / 28.2 9.4 hrs/project 43 5

NRCS - - - - -

NGOS - - - 22* -

# 
STEWARDSHIP 
PLANS / # 
ACRES

Plan 
Credit
(process)

#PROJECTS 
/ # ACRES

TIME PROJECT 
DEVELOPMENT
(hrs)

ORGANIZ
ATION 
COST / 
PROJECT

Avg. Cost-
share/project 
or plan 
incentive

EASEMENTS
(hrs spent)

Landowner 
Contacts

Hand
-offs

DNR DoF - - 66 / 792 7 $560 $5,357.14 25 79 27

CONSULTANTS 43 / 2,321 Credit 
applied 
on 
invoice

55 / 901.3 4.2 $429.54 $3,316.33 
(project plan)

$403.45 
(stew plan)

32 71 11

SWCDs
*3

WBIF 
incentive  
Contract 
process – 
4+ 
hrs/contr
act

14/ 52.8 9.4 $752 $466.67 
(stew plan)

132 43 9

NRCS - - 8 / 144 14.6 $1,095 - - 12 -

NGOS - - - - - - 2,000+ (MN 
Land Trust)

27 -



RIM Forestry SE – What and Why?

10

Forested lands
• Water quality & carbon storage
• Habitat connectivity
• Surface and groundwater 

• Streams
• Basins

• Increase Infiltration
• Canopy
• Macropores
• Slow snowmelt
• Base Flows



LFT - OUTCOMES (2024-2025)

11

• Outreach campaign - 340 Contacts from initial mailing
• 43 follow ups
• 29 direct contacts
• 11 Project Plans
• 6 Forest Stewardship Plans

• SE RIM Forestry (BLUFFLANDS)
• 143.6 Acre RIM easement funded – 1st Bluffland RIM 
• 4 RIM easements totaling 197.6 acres submitted to BWSR
• 3 RIM easements totaling 174.9 acres in the works
• 4 additional landowners exploring conservation easements 

• Southeast Watershed PFM Implementation (summarized in chart on 
slide 7)



East Indian Creek Watershed
13,000 Acres  •  40% Forested  •  46% have current FSP, 1% are in SFIA  •  3% of the 
land is publicly owned  •  26% of targeted parcels are permanently protected 

Pre LFT Post LFT



Observations & Summary 
• Meet infrequently
• Lots happening outside of the meetings
• Lots of programs 
• Efficient process of PFM delivery with DNR framework
• Problem solving in the LFT
• We get more done together! 

Many thanks to the folks who laid the foundational work, believe in the process and 
demonstrate how to do it.  Special thanks to Lindberg Ekola, Gary Michael, Rich Biske, Larry 
Gates and Valiree Green.

Team members represent:  MN Division of Forestry, MN Forest Resources Council, Board of 
Water & Soil Resources, Fillmore SWCD, Wabasha SWCD, Winona SWCD, Root River (Houston 
county) SWCD, The Nature Conservancy, US Fish & Wildlife Service, US Forest Service, Trust For 
Public Land, MN Land Trust, Natural Resources Conservation Service, UMN-Extension Forestry 
and SE MN Consulting Foresters.



Summary & Recommendations
• Go into another watershed – Zumbro or Cannon
• Coordination is needed
• Use the DNR docket for rates
• Anything forestry related works through an LFT
• Only build programs based on regional needs-based assessment



Jennifer Wahls
Southeast Landscape Committee
SE Local Forestry Teams Coordinator
jen.landscapeconnections@gmail.com
218-310-9058

mailto:jen.landscapeconnections@gmail.com


DNR Forestry Cooperative Forest Management Program

Gary Michael | Cooperative Forest Management Supervisor

Clean Water Council August 18, 2025



Outline 

• DNR Forestry’s Cooperative Forest 
Management Programs

• Private Forest Management (PFM) and 
Clean Water Legacy History

• Landscape Stewardship Plans and 1W1P

8/28/2025 Private Forest Management Program | mndnr.gov/foreststewardship 2



Cooperative Forest Management Programs

• Private Forest Management
• Assist private landowners with the sustainable management of 

their woodlands

• Forestry Incentives
• Provides cost-share and tax incentives to private forest landowners

• Forest Legacy/Forest for the Future
• Easement program for private forest landowners

• Urban and Community Forestry
• Assisting communities with their urban forest needs



DNR Forestry PFM’s Clean Water Legacy Goal

• To increase water quality through sustainable forest management 
on private land

• Woodland Stewardship Plans
• Cost-share Practices



Acres covered by current woodland stewardship plans reported to the DNR

8/28/2025 Private Forest Management Program | mndnr.gov/foreststewardship 5
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DNR Forestry Cost-share Program
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PFM Initiative started DNR Cost-share in FY17 

$700,000 Cost-share budgeted annually

State Fiscal Year Stew Plan c/s Other c/s Total c/s

2017 $132,000 $533,278 $665,278

2018 $141,300 $454,680 $595,980

2019 $190,500 $549,165 $739,665

2020 $229,200 $493,750 $722,950

2021 $229,500 $565,440 $794,940

2022 $183,000 $534,162 $717,162

2023 $30,300 $703,459 $733,759

MINNESOTA HAS THE BEST PFM PROGRAM IN THE NATION



PFM and CWL History

• 2011-2015 - $355,000 annually
• Tullibee Lakes
• Health Forest  for Healthy Waters

• Shifted to Landscape 
Stewardship Planning for 1W1P 
2016 – 2019 with reduced 
funding

• 2020 – 2023 no funding

• 24/25 and 26/27
• $250,000 annually



PFM and CWL History

8

• Over 317 individual woodland stewardship plans covering 37,500 acres of 
privately owned woodlands, of which over 20,000 later enrolled in 
Sustainable Forest Incentives Act for long-term protection. 

• Provided $200,000 of cost-share to over 70 landowners for forest 
improvement work and shore/stream bank stabilization practices.

• Developed 5 Landscape Stewardship PLans in 5 major watersheds in the 
Upper Mississippi Basin that protect St. Cloud and Twin Cities drinking 
water.  

• Longstanding DNR partnership w/BWSR 
and SWCDs toward >75% protected land 
in at-risk watersheds.



PFM and CWL 

• Our goal is to leverage Clean Water funds for federal dollars.

• CWL funds were used as match for several Landscape Scale 
Restoration grants from USFS to apply the same project principles 
and activities.

• Recently received $295,000 of federal funds
• These federal funds will be used to develop 3 Landscape Stewardship Plans

• Mississippi River- Sartel
• Sauk River
• North Fork Crow River



Landscape Stewardship Plans

• What are they?
• Watershed based plans that 

strategically expand technical and 
financial assistance to serve family 
forest landowners more effectively on 
a watershed basis.

• Prioritize/Target/Measure (PTM)

• Prioritize by watershed, 
• Target private forest landowners that  

have the biggest impact on water 
quality and; 

• Measure success through 
accomplishments.

• Where are they?



Thank You!

Gary Michael
Gary.Michael@state.mn.us

651-259-5262



Upper Mississippi River Headwaters 
Basin Strat Plan Metric

Report Out from Clean Water Council Budget 
& Outcomes Committee
4 April 2025
• Strat Plan Background & Measurement 

Challenges
• Geographic Scope
• Timing 
• Funding Source(s)
• Protection vs. Restoration 
• BOC Recommendation



CWC Strat Plan – as updated in 2024
Relevant CWC Strat Plan text:
• Vision: All Minnesotans value water and take actions to sustain and protect it.
• Goal 1: Build capacity of local communities to protect and sustain water resources.
o Action: Support local efforts to engage lakeshore property owners and private landowners
 Measure: Protection of 100,000 acres and restoration of 100,000 acres in the Upper 

Mississippi River headwaters basin by 2034.

MEASUREMENT CHALLENGES – AND PROPOSED SOLUTIONS
• What is the geographic scope of the Upper Mississippi River headwaters basin?  HUC# 0701
• When to begin measuring protection/restoration? 2018 as Baseline Year, building on 

progress during 2008-2018
• Do we measure acres protected/restored by financial sources other than CWF? YES
• Do we measure protection & restoration separately?  NO Can we combine these goals? YES
• Metric: In addition to 290,151 acres protected during 2008-2018, with partners, protect 

and restore 200,000 acres in the Upper Mississippi River headwaters basin during 2019-
2034.



HUC# 0701

https://www.pca.state.mn.us/sites/default/files/wq-ws4-38b.pdf



Upper Mississippi River Headwaters Basin HUC# 0701



Upper Miss River Headwaters Basin HUC# 0701 
Acres Protected – Overview

Average Acres Per Year 
Protected &/or Restored

Acres Protected &/or RestoredYears

29,015290,1512008-2018

7,53175,3102019-2024

12,500 x 16 years = 200,000 acresProtection and restoration of 
200,000 acres in the Upper 
Mississippi River headwaters 
basin during 2019-2034 

Proposed Measure Timeframe 
Utilizes 2018 as Baseline Year



Upper Miss River Headwaters Basin HUC# 0701 
Acres Protected – 2008-2018

Protection Gain 2008-2018 
(ac)Protection 2018 (ac)Protection 2008 (ac)AcresMajor Watershed

15,636675,560659,923857,971Leech Lake River

88,155996,893908,7381,332,798Mississippi River - Grand Rapids

26,028886,395860,3671,228,889Mississippi River - Headwaters

9,015323,125314,110500,887Pine River

21,735549,091527,3561,076,300Mississippi River - Brainerd

25,580573,441547,8611,268,959Crow Wing River

23,112461,142438,0301,013,794Rum River

12,266185,031172,766565,078Long Prairie River

8,061177,609169,548572,069Redeye River

20,849247,035226,186944,858North Fork Crow River

14,604191,033176,429717,376Mississippi River - St. Cloud

4,002170,732166,730656,115Mississippi River - Sartell

0164,969164,969644,323Mississippi River - Twin Cities

13,020142,005128,985666,750Sauk River

8,088118,139110,051818,103South Fork Crow River

290,1515,862,2005,572,04912,864,272Totals



Upper Miss River Headwaters Basin HUC# 0701 
Acres Protected – 2019-2024

Increase_2018_2024acProtected2024_acProtected_2018acacresmajor wshd
5,364.41,002,257.8996,893.41,332,798.4Mississippi River - Grand Rapids
4,434.5890,829.2886,394.71,228,889.4Mississippi River - Headwaters

5,618.6681,178.4675,559.8857,971.5Leech Lake River
18,001.8591,442.6573,440.91,268,959.2Crow Wing River
13,316.7562,407.9549,091.21,076,299.8Mississippi River - Brainerd

4,742.3465,884.3461,141.91,013,794.2Rum River
5,573.7328,699.1323,125.5500,887.1Pine River
5,411.5252,446.1247,034.6944,858.2North Fork Crow River
6,572.7191,604.1185,031.3565,078.1Long Prairie River

-76.2190,956.5191,032.7717,376.5Mississippi River - St. Cloud
1,428.4179,037.3177,609.0572,068.9Redeye River
3,330.8174,062.8170,732.0656,115.2Mississippi River - Sartell

-4,708.5164,968.8169,677.3644,322.9Mississippi River - Twin Cities
3,450.5145,455.7142,005.2666,749.9Sauk River
2,849.2120,987.9118,138.7818,102.8South Fork Crow River

75,310.35,942,218.55,866,908.212,864,271.9Totals



Do we measure acres 
protected &/or restored 
by financial sources other 
than CWF?   YES



Do we measure protection & 
restoration separately?  NO
Can we combine these 
protection & restoration 
metrics to simplify 
measurement?  YES



Upper Mississippi River Headwaters Basin 
Strat Plan Metric
• What is the geographic scope of the Upper Mississippi River 

headwaters basin?  HUC# 0701
• When to begin measuring protection/restoration? 2018 as Baseline 

Year, building on progress during 2008-2018
• Do we measure acres protected/restored by financial sources other 

than CWF? YES
• Do we measure protection & restoration separately?  NO Can we 

combine these goals? YES
• PROPOSED Measure: In addition to 290,151 acres protected during 

2008-2018, with partners, protect and restore 200,000 acres in the 
Upper Mississippi River headwaters basin during 2019-2034.



CWC Strat Plan KPI Dashboard Metric

Vision: All Minnesotans value water and take actions to sustain and protect it

290,151
75,310

124,690

Protected Acres

Protected 2008-2018

Protected 2019-2024

Remaining Acres to Achieve Goal

Goal 1: Build capacity of local communities to protect 
and sustain water resources.

Action: Support local efforts to engage lakeshore property 
owners and private landowners

Metric: In addition to 290,151 acres protected during 
2008-2018, with partners, protect and restore 200,000 
acres in the Upper Mississippi River headwaters basin 
during 2019-2034.



 

“The River Will Not Wait” 

Remarks as prepared for presentation by Joseph Barisonzi,  

17th Minnesota River Congress | June 12, 2025 | Kato Ballroom, Mankato, MN 

 

Before I begin, I want to invite us to imagine something together. 

Picture a drop of water—falling as snow in a Dakota winter, seeping into the earth, traveling 
through soil, tile line, culvert, stream, tributary—until it joins the living current of the Minnesota 
River. 

That drop carries with it a story: of choices made, of landscapes altered, of systems built for one 
time but failing in another—yet guided, still, by wisdom older than any of them. 

And like that drop, we are each part of this story. The river runs through all of us—whether we 
work in a field, a city hall, a research lab, a boardroom, or a classroom. 

We know each other.​
 We have ridden together on the LMRWD riverboat tours. We have sat through the speeches. 
We have studied the charts. We have reviewed the data.​
 Many of you here tonight are the ones who created that data, who delivered those speeches. 
You are the people who came to the LMRWD listening session this past January when we 
asked about the causes of the floods, and you answered with honesty and urgency. 

"Nearly every speaker called out the same truth: we must address the core and foundational 
issues. And we must remember: some of those foundations are older than this nation—held in 
the Traditional Ecological Knowledge of Indigenous peoples who have lived with this river for 
generations." 

And let me say this plainly: 

The river will not wait. Not for our politics. Not for our process. Not for our patience. 

We have known this truth since the first River Congress. We know it even more urgently today. 

And so tonight, I do not rise to offer pleasantries. I rise to offer a call—a call to face six hard 
truths and to make six bold choices. ​
Because if we are serious about saving this river, we must act like it.​
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The Problem is Bigger Than Any One Project 

First, the problem is bigger than any one project. 

We are drowning—drowning in data.  Drowning in well-meaning pilot projects. Drowning in plans 
that never get enforced. 

And we cannot project our way out of this.  Not with one wetland. Not with one buffer strip. Not 
even with a dozen agencies pulling in separate directions. 

Look at the price tags: 

●​  The Henderson Flood Wall and Road Raise — $26 million. 
●​  Shakopee’s Flood Protection and Stormwater Management Projects — over $10 million. 
●​  The Rapidan Dam Breach Emergency Response and Cleanup — over $25 million so 

far, with long-term repairs likely to cost $100 million or more. 

And those are just a handful. 

Our planning framework locks us in: BWSR requires that watershed plans center on 
‘implementation tables’ — essentially lists of projects prioritized for funding, not on system-level 
resilience or policy change." 

And you can see this in the plans themselves: Greater Blue Earth, Yellow Medicine — page 
after page of project line items, while systemic governance and resilience strategies are left 
blank or vague. 

Each of these projects is valuable. They reflect years of advocacy and millions of dollars in 
public investment. But even if we built ten more like them, the river’s condition would not 
reverse. The Minnesota River is a vast and dynamic system, shaped by climate-driven 
hydrology that is changing faster than our responses. Warmer winters, flashier rains, intensified 
runoff patterns—these forces are overwhelming piecemeal solutions. 

Our current trajectory is one of compounding crises met with incremental fixes. We layer project 
upon project while the core system fractures beneath us. It is no longer viable to approach this 
crisis one project at a time. 

The state’s own Legislative Auditor warned us: most watershed organizations define success 
not by whether the river improves, but by how many projects they complete and how many 
grants they win. 

Systemic crises demand systemic responses. We need a comprehensive, coordinated, 
basin-wide strategy. We must move beyond grant-driven cycles and siloed interventions toward 
transformative change—change informed by both science and Traditional Ecological 
Knowledge, honoring the full wisdom of this landscape 

No collection of isolated projects can restore this river. Only a system-wide strategy will suffice. 

We will not project our way out of collapse.  

 

© 2025 Joseph Barisonzi 2 Confidential 

 



 

Every Decision Matters—Even Yours, Even Mine 

Second, every decision matters—even yours, even mine. 

Every permit.​
 Every tile line.​
 Every culvert. 

Adds to the story the river tells. 

And right now, it’s a tragic tale of cumulative neglect. 

In the Lower Minnesota River Watershed alone, over 70% of the land has been converted to 
agriculture. Across the basin, an estimated 60,000 miles of tile drainage lines funnel water 
straight into the river system, bypassing the soil’s natural filtration, speeding up runoff, and 
carrying with it phosphorus, nitrogen, and sediment. 

In Blue Earth County, just one inch of rainfall on one square mile of tilled land produces over 17 
million gallons of runoff. Multiply that across an entire watershed, and you get a flood—not just 
of water, but of nutrients, pollutants, and consequences—now magnified by the violent swings of 
a changing climate. 

Flash floods one season. Flash droughts the next. 

Agriculture is not the sole source of pollution or the only impactful land-use change. PFAS and 
forever chemicals from industrial and road use. Wastewater treatment plants are unaccountable 
for removing pharmaceuticals from ever-expanding residential subdivisions and development. 
Even an individual’s contributions of microplastics from what we eat, wear, and throw away.  

The Minnesota Pollution Control Agency reports that 88% of the mainstem Minnesota River fails 
basic turbidity standards. Not because of one bad actor. Because of thousands of small 
acts—permitted projects, ignored consequences, siloed decisions—stacked on top of each 
other until the river can no longer bear the weight. 

And let’s be clear: The culverts we approve, the drainage we expand, the developments we 
permit— they are not neutral. 

Every unconsidered action becomes another brick in the dam of denial, holding back meaningful 
reform. And too often, these actions ignore the deep relational understanding Indigenous 
communities hold, where every decision is made in relationship with the whole living system. 

We must shift from project-by-project reviews to a cumulative impact mindset. When everyone 
upstream acts alone, everyone downstream suffers together. 

Until we confront this truth, every good project we celebrate will be undermined by ten silent 
harms. 

Every decision matters. Every single one.  
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No Plan Without Real Targets 

No 1W1P plan should pass unless it aligns with TMDL targets. Period.​
 Not aspirational goals.​
 Not vague intentions.​
 Measurable. Enforceable. Scientifically valid targets. 

If your plan won’t reduce pollution—  if it doesn’t drive down sediment counts, nitrate loads, or 
water turbidity— then it’s not a plan;  It’s a press release. 

We have more than 20 active 1W1P processes in this basin right now.​
 Some plans run over 300 pages. 

Across the basin, only 7% of watershed plans set numeric goals tied to pollutant reduction.​
 And of those, fewer than half include a timeline or performance measures to track success. 

That is not planning. That is paperwork. 

Despite the operationalization by BWSR, the law itself is clear: under the Clean Water Legacy 
Act, watershed plans must include strategies to meet TMDL and WRAPS goals, with 
measurable milestones and evaluation strategies. When they don’t, they violate both the spirit 
and the letter of the law. 

If a plan does not explicitly aim to bring its district into compliance with TMDL and WRAPS 
benchmarks, it fails its basic purpose.​
 And worse, it creates a dangerous illusion of progress.​
 It diverts resources from the hard, necessary work of real restoration. 

We cannot afford another decade of paper progress. 

Plans must do more than describe intentions; they must drive outcomes. And those outcomes 
should be informed not only by data, but by place-based Traditional Ecological Knowledge that 
understands the river as a living system, not a statistic. Knowledge that understands that a 
relationship requires reciprocity. 

And I say this with full accountability:​
 The Lower Minnesota River Watershed District will be launching our 10-year plan process later 
this year.​
 Work with us.​
 Challenge us.​
 Hold us accountable. 

Let our plan be a model, not a mirror of the status quo.​
Let it be the foundation for a movement. 

 

 

© 2025 Joseph Barisonzi 4 Confidential 

 



 

Agencies Must Do Their Jobs 

The state agencies must regulate, not just collaborate.​
 They must enforce, not just encourage.​
 Protect—not just permit. 

Our agencies are not advisory clubs. The law is clear: they are required to enforce pollution 
laws, safeguard public waters, and regulate the very practices undermining this river. 

Today, that is not happening. Enforcement is inconsistent, under-resourced, and too often 
sidelined in favor of voluntary programs. 

Today, more than 85% of agricultural conservation practices are voluntary and unverified—a 
house built on the hope that everyone will do the right thing, with no check when they do not. 

Meanwhile, fewer than 40% of permitted feedlots are inspected on time. Local partners report 
mixed signals and inconsistent enforcement guidance. And our agencies are understaffed to the 
point where the law often sits unenforced on the shelf. 

Voluntary programs have a role. The academic research is blunt: you cannot restore a failing 
watershed with voluntary programs alone. Where structural incentives favor pollution, 
enforceable standards are essential. The U.S. Agency formerly known as the EPA said it plainly: 
voluntary measures must complement, not substitute for, enforceable rules when water quality 
is at risk.  

Clean water is not a grant-funded hope. It is a legal right, protected by the Minnesota 
Environmental Rights Act. Every citizen of this state has the right to expect our waters to be 
defended, not merely discussed." 

Enforcement is not the enemy of partnership—it is the prerequisite for trust. Without a shared, 
enforced baseline, collaborative efforts will founder on suspicion and self-interest. 

Agencies must be empowered, resourced, and required to enforce existing standards—without 
fear, hesitation, or political interference. And if agencies resist that mandate? Then, public 
pressure must drive this shift. 

If they lack the tools?​
 We must give them the tools.​
 If they lack the courage?​
 We must give them the public and legal pressure to act.​
 And if they lack the will?​
 Then we must demand new leadership—leaders who understand what is at stake. 

The river shows up every single day. It carries the weight of our choices downstream, without 
fail. 

Our institutions must do the same. 

We need a regulatory culture that does not flinch, delay, or excuse. One that recognizes that a 
permit is a promise, and a failure to enforce is a betrayal.  
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We Must Reimagine Governance 

We need a new story.​
 Not one of fractured boards, isolated districts, and jurisdictional turf wars.​
 But one of the integrated authorities, shared accountability and watershed-wide responsibility. 

Fragmented governance guarantees fragmented outcomes. The Minnesota River Basin is 
governed by over 300 local units of government—watershed districts, SWCDs, county boards, 
cities, and townships—each with its own plans and priorities. 

Because no one wakes up responsible for the whole river.​
So fragmentation thrives.  Diffusion of responsibility becomes a defense against accountability.​
 The river suffers, while the paperwork grows. 

Overlay that with BWSR, MPCA, DNR, MnDOT, the U.S. Army Corps of Engineers— and what 
we have is not a basin-wide strategy.  We have a river governed by a bureaucracy. 

In just the past decade, more than 28 overlapping water plans have been written for slices of the 
basin. Many cite the same goals. Many quote the same data. Few are aligned—fewer still are 
enforced. 

And yes—we must name this truth:​
And we know this can be different. We once had a Minnesota River governance structure—the 
Joint Powers Board—that worked across the basin. But it collapsed, choked by fragmentation 
and lack of sustained funding. That failure is now used by some as an excuse not to try again. 
We can and must build it back better. 

But we do not need to wait. 

Ultimately, governance will require formal authorization. But we can—and must—start practicing 
governance now. 

We can build a basin-wide common data model—a digital twin of the river—just as partners 
have done in the Rhine and Colorado River basins. It’s not just possible; it’s already happening 
elsewhere. 

We can develop a coordinated legislative agenda, focused on cumulative impacts and legal 
standing to challenge isolated decisions that harm the whole. 

We can expand joint projects, ventures, and strategies, building trust and operational capacity 
across jurisdictions. 

By doing this work now, we build both our governance capacity and the public value case for the 
basin-wide governance we know this river needs. And the research is clear: the strongest 
foundation for governance is shared purpose, anchored in transparency and common data. 
That’s the foundation we must lay for this river. 

The river flows as one system.​
"Let’s start governing as if we already do the same. 
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We Must Fund the Future Creatively and Fairly 

The revenue system we use today was not designed to save this river. It often does the 
opposite. 

We continue to fund watershed management primarily through one of the most regressive tools 
we have: the local property tax.  A tax with no relationship to pollution contribution. A tax that 
punishes households while leaving the largest contributors to sediment, nutrient, and hydrologic 
loading essentially untouched. 

The result? The system rewards status quo behaviors, shields polluters, discourages 
prevention, and undermines public trust. 

If we want different outcomes, we must build different incentives. And to build those incentives, 
we must change the revenue model. 

We need to move beyond taxing homes to pricing externalities and financing benefits: 

●​ Pollution-linked fees — charges tied to actual runoff contribution, not property value. 
●​ Stormwater impact fees — linked to impervious surface area and hydrologic footprint. 
●​ Runoff reduction credits — so landowners and developers can reduce fees through 

proven practices. 
●​ Upstream investment tools — so dollars flow to where they have the greatest impact, 

not just where levy capacity exists. 

But we can go further. 

●​ We need to explore carbon credit markets and outcome payments for ecosystem 
services—imagine, instead of a small handful of Soil and Water Conservation District 
folks, if every crop advisor, equipment manufacturer, and first purchaser of commodities 
incentivized wetland restoration, floodplain reconnection, and deep-rooted native 
vegetation. 

●​ We should develop Tax Increment Financing (TIF) models for environmental benefit, 
allowing us to invest today against the measurable future value of avoided flood 
damage, restored ecosystem services, and enhanced water quality. 

●​ Encourage the adoption of smart residential water rate structures such as the hybrid 
Budget-based and Increasing Block rate model. So water would be very affordable up 
until a certain threshold, the water a person needs to live, and then it would be 
progressively more expensive after that. The number of individuals in the home would be 
used to set the threshold so that large families would not be penalized. 

●​ And we need to reimagine existing economic assets—like the Port of Savage—not 
just as logistics hubs, but as economic engines driving environmental restoration, 
resilience, and innovation across the basin. 

If we do not transform how we fund this work, we will keep subsidizing pollution and taxing 
those trying to fix it. 

This is not just a budget issue. – It is the economic foundation for the river’s future. 

The river flows as one system – Our revenue and investment system must do the same.
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This Is Our Moment. And History Is Watching. 

If we answer—if we act boldly—here is the future we can claim: 

In 2040, I want to paddle the Minnesota River with my daughter and with the next generation of 
Green Crew leaders. I want them to glide through waters whose banks are stitched together by 
deep-rooted prairie grasses. I want them to spot kingfishers flashing through the cottonwoods 
and turtles sunning themselves on restored sandbars. I want them to dip their hands into clear, 
cold water and feel the pull of something ancient and alive. I want them to walk trails where 
young leaders—youth like those in the Green Crew at the Minnesota Valley and the Jack Losso 
Chapters of the IWLA—rebuilt wetlands, healed tributaries, and braided Traditional Ecological 
Knowledge and scientific understanding into every decision. 

I want them to know—not wonder—that we stood up for this river. That we changed its story. 

And I want them to understand this: 

It did not happen because we waited for permission.​
It did not happen because we hoped others would act.​
It did not happen because we asked the river for more time. 

It happened because we stood together across boundaries.​
 Because we practiced governance even before it was granted.​
 Because we transformed how we fund this work.​
 Because we aligned incentives with values.​
 Because we enforced the laws already on the books.​
 Because we demanded measurable outcomes, not just paper plans.​
 Because we remembered that every choice-every—every permit, every culvert, every 
dollar—matters. 

Because we chose to be the generation that stopped drifting downstream—and began 
paddling hard for home. 

And the river, once choked by our neglect, will run clear again.​
 And our children—already rising as leaders, already acting with courage—will inherit a living 
legacy, not a dying apology. 

And when they ask what we did, we will have an answer worthy of this river—and worthy of 
them. 

Let us rise to this work together.​
 For the river.​
 For the next generation.​
 For a future worthy of both.​
 And worthy of the wisdom that has always known: when we care for the river, the river will care 
for us. 

The river will not wait.​
 But neither will we. 

 

© 2025 Joseph Barisonzi 8 Confidential 

 



“The River Will Not Wait” 

Annotated Bibliography in support of the remarks by Joseph Barisonzi,  

17th Minnesota River Congress | June 12, 2025 | Kato Ballroom, Mankato, MN 

 

1. Introduction 

Berkes, F. (2018). Sacred Ecology (4th ed.). Routledge.​
Berkes’ foundational text explores how Indigenous Traditional Ecological Knowledge provides 
an integrated, systems-based understanding of ecosystems. The book argues that TEK 
complements scientific data and offers essential insights for resilience-based watershed 
management. It supports the speech’s framing that TEK should be woven into all strategies and 
not treated as a relic. 

Minnesota Pollution Control Agency. (2020). State of the Minnesota River: Summary of 
Current Conditions.​
This government report documents degraded water quality, climate-driven hydrologic instability, 
and persistent pollution in the Minnesota River Basin. It provides the empirical foundation for the 
“drop of water” metaphor in the introduction and reinforces the urgency conveyed in “The river 
will not wait.” 

Whyte, K. P. (2013). On the role of traditional ecological knowledge as a collaborative concept: 
A philosophical study. Ecological Processes, 2(1), 1–12.​
Whyte (Potawatomi) articulates why TEK should not simply be viewed as data, but as a 
relational framework for collaboration. Supports the speech’s emphasis that TEK must be 
integrated into governance and restoration decisions across the Minnesota River Basin. 

Lower Minnesota River Watershed District. (2025, February). Summary Report of Public 
Listening Session on Flooding and River Health. Retrieved from https://lowermnriverwd.org​
This official report summarizes the findings of the January 2025 public listening session hosted 
by the LMRWD. It documents community and expert input on core causes of flooding and river 
health decline, directly supporting the speech’s statement that “nearly every speaker called out 
the same truth: we must address the core and foundational issues.” 

Minnesota River Congress. (2015). Proceedings Report: 1st–3rd Congresses. Retrieved from 
https://www.minnesotarivercongress.org​
Summarizes discussions, resolutions, and priorities from the early Minnesota River Congresses. 
Provides historical support for the speech’s statement that “We have known this truth since the 
first River Congress.” 

 



2. The Problem is Bigger Than Any One Project 
Lenhart, C. F., Nieber, J. L., & Ulrich, J. S. (2013). Channel evolution and sediment transport 
in the Minnesota River Basin. Transactions of the ASABE, 56(2), 549–561.​
Documents channel widening, sedimentation, and systemic changes in the Minnesota River, 
validating the speech’s argument that isolated projects cannot reverse basin-scale processes. 

U.S. Army Corps of Engineers & Minnesota River Basin Partners. (2020). Minnesota River 
Basin Interagency Study.​
Finds that basin-wide systemic action, particularly large-scale water storage and land-use 
transformation, is essential. Reinforces the speech’s point that “we will not project our way out of 
collapse. 

Goldberg, M., & Hanna, J. (2024, June 27). Breached Minnesota dam still standing amid 
“historic” flooding. Associated Press.​
The Rapidan Dam breach exemplifies how aging infrastructure and reactive project spending 
cannot cope with accelerating hydrologic change. Illustrates the dangers of project-based 
thinking in a basin-scale crisis. 

Minnesota Board of Water and Soil Resources. (2022). One Watershed, One Plan – Plan 
Content Requirements (v3.1).​
Emphasizes that implementation tables organizing “projects and activities that will be prioritized 
and funded” are required for plan approval. Supports the speech’s argument that BWSR 
structurally reinforces project-based planning and incentivizes lists of individual projects over 
system-wide resilience strategies. 

Office of the Legislative Auditor, State of Minnesota. (2007). Watershed Management 
Evaluation.​
Found that most watershed organizations define success as the completion of projects and 
activities, not the achievement of water-quality outcomes. Provides strong support for the 
speech’s argument that we are trapped in “project-scale thinking” and “grant-driven cycles.” 

Greater Blue Earth River Basin Alliance. (2022). One Watershed, One Plan (1W1P).​
The plan implementation section consists primarily of project listings and estimated costs, with 
limited policy or governance actions. Provides concrete evidence that current watershed plans 
in the Minnesota River Basin function largely as collections of projects. 

Yellow Medicine River Watershed District. (2021). One Watershed, One Plan (1W1P).​
Implementation tables focus on project-based interventions; systemic resilience and governance 
outcomes are not fully addressed. Supports the speech’s critique that the current system drives 
project-centric, not system-centric, planning. 

 



3. Every Decision Matters — Even Yours, Even Mine 

Minnesota Pollution Control Agency. (2021). Nitrogen in Minnesota Surface Waters.​
MPCA confirms that 89% of nitrate pollution in southern Minnesota surface waters originates 
from cropland runoff. Validates the speech’s point that “every decision matters”—thousands of 
individual land-use decisions cumulatively drive river decline. 

Minnesota State University, Mankato — Water Resources Center. (2009). Minnesota River 
Trends Report.​
Provides long-term documentation of land-use conversion, tile drainage expansion, and 
resulting hydrologic impacts. Supports the speech’s claim that over 70% of land in the Lower 
Minnesota River Watershed has been converted to agriculture, the estimate of 60,000 miles of 
tile drainage lines across the basin, and the standard runoff calculation of 17 million gallons per 
square mile per inch of rainfall. Also reinforces the call for cumulative impact thinking, as 
opposed to isolated project reviews. 

Minnesota Pollution Control Agency. (2014). Nitrogen in Minnesota Surface Waters: 
Conditions, trends, sources, and reductions.​
Documents that 60,000+ miles of tile drainage lines exist in the Minnesota River Basin and that 
non-point source decisions are cumulative in nature, yet current permitting and program design 
do not fully manage these cumulative effects. Provides authoritative support for key speech data 
points and reinforces the argument that cumulative impacts are being ignored. 

U.S. Army Corps of Engineers & Minnesota River Basin Partners. (2020). Minnesota River 
Basin Interagency Study.​
Explicitly highlights the cumulative effects of drainage, land-use change, and climate on the river 
system, and states that current agency decision frameworks do not adequately address these 
cumulative impacts. Strongly supports the speech’s call for shifting from project-by-project 
reviews to a cumulative impact mindset. 

LaDuke, W. (2020). To be a water protector: The rise of the Wiindigoo slayers. Fernwood 
Publishing.​
Ojibwe activist Winona LaDuke discusses the relational view of land and water embedded in 
TEK—where every decision is made in relationship with the whole system. This supports the 
speech’s argument that current permitting and development practices too often ignore this deep 
understanding. 

Doppelt, B. (2009). Leading change toward sustainability: A change-management guide for 
business, government and civil society. Greenleaf Publishing.​
Doppelt argues that cumulative, systemic impacts of individual land-use decisions are the core 
challenge in environmental restoration, particularly in water systems. Critiques governance 
frameworks that fail to integrate cumulative impacts across space and time. Supports the 
speech’s call to manage for cumulative effects. 



Folke, C., Hahn, T., Olsson, P., & Norberg, J. (2005). Adaptive governance of social-ecological 
systems. Annual Review of Environment and Resources, 30, 441–473.​
Seminal paper in adaptive governance. Argues that failure to manage cumulative effects leads 
to system collapse, especially in riverine and watershed systems. Direct support for the 
speech’s argument that the Minnesota River system needs governance that integrates 
cumulative impact management. 

Gagnon, V. S., Schelly, C., Lytle, W., Kliskey, A., Dale, V. H., Marshall, A. M., ... & Noodin, 
M. A. (2022). Enacting boundaries or building bridges? Language and engagement in 
food-energy-water systems science. Socio-Ecological Practice Research, 4(2), 131-148. 
This paper highlights how Anishinaabemowin's verb-based language fosters relational thinking 
with food, water, and energy, contrasting with Western frameworks that commodify them. It calls 
for research and systems that honor these relationships to support more ethical and sustainable 
practices. 

4. No Plan Without Real Targets 
Minnesota Statutes §114D.26. Clean Water Legacy Act – Comprehensive Watershed 
Management Planning.​
The statute requires that plans include strategies to meet water quality goals identified in 
TMDLs and WRAPS, including measurable milestones, timelines, and an evaluation strategy. 
This supports the speech’s argument that plans must have targets tied to pollution 
reductions—it is required by law, even if poorly enforced. 

U.S. Environmental Protection Agency. (2008). Handbook for Developing Watershed Plans to 
Restore and Protect Our Waters.​
EPA guidance stresses that “Watershed plans must include quantifiable objectives and 
measures of progress if they are to lead to meaningful water quality improvements.” Reinforces 
the speech’s point that without measurable outcomes, plans become press releases, not tools 
for change. 

Lake Pepin Legacy Alliance. (2015). Clean Water Accountability Act Overview.​
The CWAA mandates specific targets and milestones in Minnesota water plans. The speech’s 
insistence that “no plan should pass unless it aligns with TMDL targets” is directly supported by 
this law’s intent and requirements. 

Office of the Legislative Auditor, State of Minnesota. (2007). Watershed Management 
Evaluation.​
Found that local plans often lacked measurable goals or accountability mechanisms—a 
weakness still visible today. Provides evidence for the speech’s critique that “7% of watershed 
plans set numeric goals.” 



Lytle, W. J. (2021). The perceptions, practices, and policies that govern food, energy, and water 
consumption in the US Suburban home: “More than My Fair Share” Chapter 5: The Municipal 
Sustainability and Resilience Ordinance Guidebook. 
Develops and diffuses best practices for voluntary residential policies in communities with 
limited administrative capacity. Designs innovative approaches to food sovereignty, resource 
use, and native landscaping, while drafting effective code amendments.  

Davenport, M. A., & Seekamp, E. (2013). A multilevel community capacity model for 
sustainable watershed management. Society & Natural Resources, 26(9), 1101–1111.​
Research shows that when watershed planning lacks clear numeric targets, community trust is 
eroded and resources are misdirected. Reinforces the speech’s assertion that vague plans 
erode accountability and waste resources. 

Margerum, R. D., & Robinson, C. J. (2015). Collaborative partnerships and the challenges for 
sustainable water governance. Current Opinion in Environmental Sustainability, 12, 53–58.​
Argues that “Collaborative planning efforts that fail to include measurable outcomes often foster 
the illusion of progress without meaningful change.” Provides strong academic reinforcement for 
the speech’s warning about paper plans creating a dangerous illusion of progress. 

5. Agencies Must Do Their Jobs 
Minnesota Statutes §116.07. Minnesota Pollution Control Agency – Powers and Duties.​
The statute mandates that MPCA “shall have the power and duty to administer and enforce all 
laws relating to the pollution of any waters of the state.” Provides the legal foundation for the 
speech’s statement that agencies must enforce—not just encourage. 

Minnesota Statutes §18B–18D, §18C. Minnesota Department of Agriculture – Fertilizer and 
Pesticide Management.​
Authorizes MDA to enforce fertilizer and pesticide management laws, including the Nitrogen 
Fertilizer Management Plan under Minn. Stat. §18C. Supports the speech’s argument that MDA 
has an enforceable role, not merely a voluntary one. 

Minnesota Statutes §103G.005, §103G.255. Minnesota Department of Natural Resources – 
Waters of the State.​
Empowers DNR to protect public waters and regulate permits that affect water quantity and 
quality. Reinforces the speech’s point that DNR also holds enforcement responsibility. 

Office of the Legislative Auditor. (2020). Clean Water Fund: Outcomes and Transparency.​
Finds that 85–90% of agricultural conservation practices in Minnesota are implemented 
voluntarily and are not independently verified or enforced. Supports the speech’s claim that 
more than 85% of conservation practices are voluntary and unverified. 

Minnesota Pollution Control Agency. (2021). Feedlot Program Annual Report.​
Reports that fewer than 40% of registered feedlots with NPDES/SDS permits are inspected on 
schedule. Validates the speech’s claim regarding feedlot inspection gaps. 



Office of the Legislative Auditor. (2020). Clean Water Fund: Outcomes and Transparency.​
Also notes inconsistent inspection rates and variability in enforcement guidance reported by 
local partners. Supports the speech’s point about enforcement inconsistency and staffing 
shortages. 

U.S. Environmental Protection Agency. (2008). Handbook for Developing Watershed Plans to 
Restore and Protect Our Waters.​
EPA guidance states: “Voluntary measures can be important, but they should complement—not 
substitute for—enforceable regulatory mechanisms where water quality standards are being 
violated.” Strongly supports the speech’s statement that voluntary programs cannot substitute 
for the enforcement of the law. 

Minnesota Statutes §116B.01–116B.13. Minnesota Environmental Rights Act (MERA).​
Establishes that clean water is a legal right enforceable by citizens, not merely a goal of grant 
programs. Supports the speech’s line: “Clean water is a legal right, not a grant-funded hope.” 

Ruhl, J. B. (2000). Regulation by collaboration—When does it make sense? Natural Resources 
& Environment, 14(4), 263–268.​
Argues that enforceable legal standards are essential where significant public harms are at 
stake and that voluntary collaboration alone will not achieve compliance. Supports the speech’s 
argument that we cannot restore the river with voluntary programs alone. 

Koontz, T. M., & Newig, J. (2014). Cross-level information and influence in mandated 
participatory planning: Alternative pathways to sustainable water management in Germany’s 
implementation of the EU Water Framework Directive. Land Use Policy, 38, 594–604.​
Finds that consistent enforcement builds trust in participatory watershed governance processes. 
Supports the speech’s line: “Enforcement is not the enemy of partnership—it is the prerequisite 
for trust.” 

6. We Must Reimagine Governance 

Barisonzi, J. (2024, August 20). Let’s build a water policy that serves the whole river. Star 
Tribune.​
Op-ed by the speech author calling for basin-wide coordination, accountability, and data sharing 
to overcome fragmented governance in the Minnesota River Basin. Directly supports the 
speech’s core call for reimagining governance. 

Minnesota Board of Water and Soil Resources. (2019). One Watershed, One Plan Transition 
Report (Minnesota River Basin section).​
Documents that the Minnesota River Basin includes 37 counties, 13 major watersheds, 4 
watershed districts, and dozens of city, township, and SWCD units, resulting in 300+ local units 
of government involved in water planning and permitting. Also identifies 28 separate local water 
management plans and 1W1P processes completed or underway in the past decade. Provides 
direct support for both speech statements. 



Office of the Legislative Auditor. (2007). Watershed Management Evaluation.​
Confirms that at least 300 separate local government entities have roles in water governance 
across the Minnesota River Basin. Reinforces the speech’s argument about fragmented 
governance. 

Minnesota River Basin Joint Powers Board (JPB), Historical Records.​
The JPB operated as a basin-wide governance structure in the 1990s–early 2000s but was 
disbanded due to a lack of sustained funding and coordination. Supports the speech’s 
statement: “We once had a Minnesota River governance structure. It collapsed.” 

Minnesota River Basin Progress Report (2001–2003), MPCA & Partners.​
Documents the work of the Minnesota River Basin Joint Powers Board and its gradual collapse 
due to political fragmentation and funding shortfalls. Provides additional historical support for the 
speech’s argument. 

Minnesota River Congress. (2015). Proceedings Report: 1st–3rd Congresses.​
Refers to the collapse of prior basin-wide governance efforts and the need to rebuild 
coordinated governance. Completes the trio of references supporting this speech point. 

European Commission. (2020). Rhine Digital Twin Initiative.​
Details a basin-wide, cross-jurisdictional digital twin project supporting flood management, 
sediment transport, and water quality governance in the Rhine River. Provides strong precedent 
for the speech’s call for a Minnesota River basin-wide common data model. 

U.S. Bureau of Reclamation. (2022). Colorado River Basin Forecasting Project.​
Describes the use of a digital twin/forecasting platform to support collaborative governance 
across the Colorado River Basin. Provides a second high-profile precedent for the speech’s 
vision. 

Ansell, C., & Gash, A. (2008). Collaborative governance in theory and practice. Journal of 
Public Administration Research and Theory, 18(4), 543–571.​
One of the most-cited works in this field finds that collaborative governance grounded in shared 
purpose and transparency yields stronger, more resilient outcomes. Provides academic support 
for the speech’s core governance argument. 

Emerson, K., Nabatchi, T., & Balogh, S. (2012). An integrative framework for collaborative 
governance. Journal of Public Administration Research and Theory, 22(1), 1–29.​
Finds that shared goals and common data platforms are key enabling factors for successful 
collaborative watershed governance. Supports the speech’s call for basin-wide collaboration 
anchored in a shared data model and collective purpose. 

ESMC PLET Module Report (2024). This document provides a brief overview of the U.S. 
Environmental Protection Agency’s (USEPA) Pollutant Load Estimator Tool (PLET) and ESMC’s 
version of this tool, henceforth referred to as the PLET Module, which allows efficient and 
integrated quantification of water quality and water quantity impacts for approved best 
management practices into ESMC’s MMRV platform. The result enables reduced data collection 



burdens on producers and project partners, and faster reporting of outcomes to producers and 
project partners. 

​

7. We Must Fund the Future Creatively and Fairly 

Kane, J. W. (2022). Millions of Americans lack affordable water access. Brookings Institution.​
Confirms that local property taxes fund 90% of water infrastructure costs, creating a regressive 
burden on low-income households. Supports the speech’s argument that property tax is a 
regressive and unjust funding mechanism. 

Swain, S. K., & Hsu, D. (2015). Equity in financing urban stormwater management. Journal of 
Infrastructure Systems, 21(4).​
Finds that property tax-based financing fails to correlate to system use or pollution contribution, 
placing inequitable burdens on residents. Strong academic support for the speech’s critique of 
property tax funding. 

Gaffield, S. J., Goo, R. L., Richards, L. A., & Jackson, R. J. (2003). Public health effects of 
inadequately managed stormwater runoff. American Journal of Public Health, 93(9), 1527–1533.​
Documents that financing mechanisms not linked to runoff generation fail to hold primary 
contributors accountable. Reinforces the speech’s argument that property tax funding is 
unlinked to pollution. 

Portland, Oregon – Clean River Rewards. City of Portland Bureau of Environmental Services. 
Retrieved from https://www.portland.gov/bes/grants-incentives/clean-river-rewards​
Implements pollution-linked stormwater fees based on impervious surface area. Demonstrates a 
leading example of a pollution-linked fee structure. 

Philadelphia – Greened Acre Retrofit Program (GARP). Philadelphia Water Department. 
Retrieved from https://water.phila.gov/pool/files/garpfactsheet.pdf​
Uses fees tied to runoff contribution and allows offset through green infrastructure. Provides a 
second example of pollution-linked fees. 

EPA. (2008). Funding Stormwater Programs. Retrieved from 
https://www3.epa.gov/region1/npdes/stormwater/assets/pdfs/FundingStormwater.pdf​
Recommends pollution-linked fees as national best practice. Strong federal backing for this 
funding approach. 

Nashville, TN. Metro Water Services. Retrieved from 
https://www.nashville.gov/departments/water/stormwater/stormwater-fee​
Implements stormwater fees linked directly to impervious area. Provides a leading example of 
stormwater impact fees. 

San Diego, CA. City of San Diego Stormwater Fee Study. Retrieved from 
https://www.sandiego.gov/sites/default/files/csd_stormwaterfeestudy_submission.pdf​

https://www3.epa.gov/region1/npdes/stormwater/assets/pdfs/FundingStormwater.pdf
https://www3.epa.gov/region1/npdes/stormwater/assets/pdfs/FundingStormwater.pdf


Uses stormwater impact fees scaled to impervious surface contribution. Another leading 
example. 

Washington, D.C. – RiverSmart Rewards. DC Department of Energy & Environment. 
Retrieved from https://doee.dc.gov/service/riversmart-rewards​
Provides runoff reduction credits that lower stormwater fees for property owners who implement 
green practices such as rain gardens and green roofs. Supports the speech’s call for enabling 
landowners to reduce fees through proven practices. 

New York City – Catskills Watershed Program. NYC Environmental Protection. Retrieved 
from https://www.nyc.gov/assets/dep/html/drinking_water/catskill.html​
NYC invests upstream in green infrastructure and land preservation to protect drinking water. 
Demonstrates an upstream investment model that aligns public funds with areas of greatest 
impact. 

North Carolina – Upper Neuse Clean Water Initiative. Triangle Land Conservancy. Retrieved 
from https://triangleland.org/explore-the-initiative​
Another example of an upstream investment tool, where funds flow to priority areas for land 
conservation and water quality protection. 

Alberta, Canada – Wetland Restoration Carbon Offset Program. Alberta Environment and 
Parks. Retrieved from https://www.alberta.ca/wetland-restoration-carbon-offset-protocol.aspx​
Pioneering program that monetizes the carbon sequestration benefits of wetland restoration. 
Supports the speech’s call for carbon credit markets tied to wetland restoration. 

California – Delta Conservancy’s Carbon Farming Initiative. Sacramento-San Joaquin Delta 
Conservancy. Retrieved from https://deltaconservancy.ca.gov/carbon-farming​
Re-wetted floodplains and wetland restoration generate carbon credits, providing market-based 
revenue streams for ecological restoration. 

Needelman, B. A., et al. (2018). Potential for blue carbon market development in the United 
States. Coastal Management, 46(6), 568–584.​
Provides academic support for the feasibility of blue carbon markets, including freshwater 
wetlands and floodplains as key opportunities. 

Milwaukee – Menomonee Valley Industrial Center. Menomonee Valley Partners. Retrieved 
from https://www.thevalleymke.org​
An example of using Tax Increment Financing (TIF) to fund brownfield restoration and green 
infrastructure, demonstrating how TIF can drive environmental outcomes. 

Duluth, MN – St. Louis River Restoration TIF District. City of Duluth. Retrieved from 
https://duluthmn.gov​
Example of a TIF district used to help finance environmental restoration of the St. Louis River 
estuary. Supports the speech’s call to apply TIF models to watershed restoration. 

https://www.thevalleymke.org
https://duluthmn.gov
https://duluthmn.gov


Fuerst, F., & McAllister, P. (2011). Green building and property values: A review of the 
evidence. Building Research & Information, 39(1).​
Academic review supporting the broader case that TIF and other financial tools can internalize 
environmental value and fund long-term public benefits. 

Eriksen, S., & Inderberg, T. H. J. (2021). Ports as climate adaptation and resilience hubs. 
Marine Policy, 132.​
Finds that ports can drive regional sustainability transitions through adaptation investment and 
ecosystem restoration partnerships. Provides direct academic support for the speech’s call to 
reimagine the Port of Savage as an engine for basin-wide resilience. 

Notteboom, T., & Rodrigue, J. P. (2021). Port ecosystems and sustainable supply chains. 
Transportation Research Part D.​
Argues that ports can serve as critical nodes for environmental innovation and regional 
resilience, reinforcing the speech’s vision for the Port of Savage. 
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