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Welcome to The Current, the North Central Region Water 
Network’s Speed Networking Webinar Series

Nutrient Reduction Best Management Practices in Cold 
Climates: 2PM CT

1. Submit your questions for presenters via the Q&A panel. There will be a dedicated Q & A session following the last 
presentation.  The Q&A panel can be found via the Q&A icon at the bottom of the webinar screen.

2. If you are experiencing technical issues or have questions about the North Central Region Water Network or The 
Current Webinar Series please use the chat feature.  The chat feature is accessible via chat icon at the bottom of 
the webinar screen.

3. A phone-in option can be accessed by clicking the up arrow on the mute icon and clicking ‘Switch to Phone Audio’. 

This session will be recorded and available at northcentralwater.org and learn.extension.org.
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Today’s Presenters:

• Mike Ell, former Environmental Sciences Administrator, North Dakota 
Department of Environmental Quality

• Jason Vanrobaeys, Lead for Agroecosystem Resilience, Agriculture and 
Agri-Food Canada

• Mitchell D. Timmerman, Agri-Ecosystems Specialist, Manitoba Agriculture 
and Resource Development

Follow @northcentralh2o and #TheCurrent on Twitter for live tweets!
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Mike Ell

Mike Ell graduated from North Dakota State University in 1982 with a 
BS degree in Zoology and in 1985 he received his MS degree in 
Zoology. Following graduation Mike began his career with the North 
Dakota Department of Health working in the Atmospheric Deposition 
Program. Beginning in 1992 until his retirement in May 2019, Mike Ell 
served as the Environmental Sciences Administrator in the North 
Dakota Department of Health’s Watershed Management Program, 
now the North Dakota Department of Environmental Quality. Mike is 
married to his wife of 39 years, Lana, has two children Katie and 
Jacob and two beautiful granddaughter, Aubree (14) and Amiya (10). 
During retirement Mike enjoys fishing, hunting, golfing, and taking 
care of the “girls.” He is currently in the process of building a new lake 
cabin in Minnesota where he plans on spending a lot more in time in 
retirement.
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RED RIVER BASIN / COLD 
CLIMATE AG NUTRIENTS BMP 

WORKSHOP
Introduction, Purpose and Process



Introduction to the 
Red River of the North 

Basin

Map Credit: International Joint 
Commission







International 
Red River of the North 

Basin

Map Credit: International Joint 
Commission



Relevant Components of 
the IRRB Nutrient 

Management Strategy

• Develop a shared understanding of jurisdictions 
nutrient regulatory frameworks.

• Recommend and implement Nutrient Load 
Allocation and/or Water Quality Targets for 
Nutrients.
• Identify high priority areas for implementing nutrient 

reduction measures.
• Identify nutrient reduction actions and activities for 

the Red River basin that could assist in achieving 
nutrient load allocations and/or water quality targets 
for nutrients.

• Develop a common set of indicators for measuring 
progress.



Unique Characteristics of a Cold Climate

• A short growing season reduces agronomic options and 
time available for BMP implementation.

• Precipitation falls as both rain and snow, which affects 
where and when water accumulates and moves.

• Snowmelt is a mechanism for runoff, which influences 
runoff timing and the forms of nutrients contained in 
runoff. 

• Freeze-thaw events, both their frequency and duration, 
affect water and nutrient dynamics.



Additional BMP Implementation 
Considerations in the Red River Basin

• Multiple political jurisdictions 

• Soil Texture – predominantly fine to 
very fine-textured

• Topography – predominantly nearly 
level

• Surface and Subsurface Drainage 

• Altered hydrology and hydrography



Workshop 
Organization• First planning committee meeting June 

29, 2017
• 7 participants

• Planning committee expanded to 40 
members
• State, provincial and federal agency staff

• University extension staff and researchers

• Soil and water conservation/management 
districts 

• Commodity groups

• RRBC and NCRWN support



Workshop 
Purpose

To review and explore the available research 

on nutrient reduction BMP effectiveness in 

northern climates and to develop consensus 

recommendations on BMP effectiveness. 



Workshop 
Objectives

Describe the current factors and mechanisms affecting 

nutrient fate and transport on agricultural lands and their 

delivery to surface waters;

•Discuss pertinent research regarding BMPs designed to 
reduce nutrient loss from agricultural lands;

•Identify gaps in our understanding of BMPs designed to 
reduce nutrient loss and to determine the potential for 
collaborative research efforts to address those gaps;

•Develop a report documenting the discussion and 
potential areas of consensus regarding BMP 
recommendations to farmers.



Workshop 
Limitations

The workshop did not consider the cultural, social and 

economic considerations of BMP implementation. 



Workshop 
Outline• Setting the stage with basin 

characteristics.
• Geology, soils and soil nutrients*.

• Hydrology, runoff characteristics and 
water quality trends*.

• Cropping and livestock management 
systems in the basin.

• Other natural resources concerns in the 
basin. * Presented in a pre-workshop 

webinar.



Workshop 
Outline• Nutrient Management BMPs

• Cropping Systems

• Integrated Livestock Systems

• Nutrient Transport Reduction BMPs
• Field Erosion Pathways

• Field Runoff Pathways

• Vegetative BMPs
• Nitrogen

• Phosphorus
* Presented in a pre-workshop 
webinar.



Workshop 
Outline• Structural BMPs

• Surface Drainage

• Subsurface Drainage (i.e., tile drainage)

• Subsurface Drainage Treatment

• Integrating BMPs and Addressing 
Multiple Resource Concerns
• Stacking BMPs to Maximize Nutrient 

Reduction

• Addressing Multiple Benefits

* Presented in a pre-workshop 
webinar.



Break-out 
Sessions• Followed BMP category presentations.

• Tasked with:
• Gathering additional information on the BMPs 

discussed.
• Reach consensus on BMPs that work.
• Identify BMPs which should be a priority for 

implementation.
• Identify additional research needs for BMPs applied 

in cold-climates.

• Break-out reports to the group.

• Presentations and reporting summarized by 
technical writers.
• Nitrogen

• Dr. David Mullu, PhD., University of Minnesota

• Phosphorus
• David Whetter, AgriEarth Consulting, Ltd.



Thank you 
to….• Workshop planning committee

• Workshop participants

• Red River Basin Commission

• North Central Region Water Network

• University of Minnesota Crookston
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Jason Vanrobaeys

Jason grew up near Elie, Manitoba.  His education includes a 
Bachelor of Science in Environmental Science, a Master of Science 
in Environment and Geography, and an Advanced Diploma in 
Geographic Information Systems. He has worked for Agriculture 
and Agri-Food Canada since 2000 and has been at the Morden
Research and Development Centre in Manitoba since 2006.  His 
experience includes over 20 years of soil and water conservation 
projects with a specialization in hydrology, water quality, and 
watershed management technology.  Jason is currently the Lead for 
Agroecosystem Resilience in the Living Laboratories Division of the 
Science and Technology Branch.
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Mitchell D. Timmerman, M.Sc.

As an Agri-Ecosystems Specialist for Manitoba Agriculture 
and Resource Development, Mitchell strives to cover all of
the bases:  soil, water and nutrient management in a 
production and profitability context. 

His work spans extension, BMP incentive programming and 
regulatory support.  He was raised by a proud family of crop 
and livestock farmers on the majestic hummocky landscape 
of the Pembina Hills.

mailto:join-ncrwater@lists.wisc.edu


Part 3 ~

Forging a path to more BMP adoption

M.D. Timmerman, Manitoba Agriculture & Resource Development

The Current ~ April 14
th
, 2021



Extend the results

Collaborate 

widely

Establish the next theme



Extension of the Workshop’s deliberations 

and outcomes

 Final report ~ posted to the Web

 Fact sheets ~ two plus one

• overview 

• research gaps

• uniqueness of the Basin ~ context for water 

quality BMPs addressing agricultural nutrients



Implementation of BMPs ~ the next theme

 Proposed second workshop and accomplishments 

needed in advance of it



Implementation of BMPs ~ the next theme

 Proposed second workshop and accomplishments 

needed in advance of it

 Implementation of a different, though related, sort ~ 

all of the various players in this drama, their roles

• Government

• Industry

• Farmers

• Researchers

• Environmental NGOs … and all of the rest



Implementation of BMPs ~ the next theme

 Proposed second workshop and accomplishments 

needed in advance of it

 Implementation of a different, though related, sort ~ 

all of the various players in this drama, their roles

• Government

• Industry

• Farmers

• Researchers

• Environmental NGOs … and all of the rest

 Feasibility criteria for implementation at scales of 

watershed, farm and field



What are the bases that we have to cover to make it feasible for 

farmers to adopt (more/better) water quality solutions? 

EFFECTIVE

PRACTICAL

ADAPTABLE

ECONOMICAL

Anticipate 

curveballs! 



Content may not reflect National Geographic's current
map policy. Sources: National Geographic, Esri,
DeLorme, HERE, UNEP-WCMC, USGS, NASA, ESA,
METI, NRCAN, GEBCO, NOAA, increment P Corp.
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Where will the BMPs work?

BMP suitability 

zones across the 

Basin delineated 

based on climate, 

soil and 

landscape factors.



Which BMPs can be implemented here?  

 Workshop participants agreed that the scientific community 

must strive to get its story straight prior to seeking further 

practice change in the agriculture industry. 

 The gathering at Crookston served as a first step towards 

achieving consensus on the science and a common message to 

producers regarding agricultural solutions to water quality 

problems in the region. 



Exhibit A – Scented fertilizer 



Further Basin-wide collaboration in research 

and more

 4Rs+drainage research project co-ordinated by 

the U of Minnesota – Crookston

 Global Water Futures, the UofS-based Institute 

for Global Water Security ~ Keeping P on the 

Land workshop in March 2021



Further Basin-wide collaboration in research 

and more

 4Rs+drainage research project co-ordinated by 

the U of Minnesota – Crookston

 Global Water Futures, the UofS-based Institute 

for Global Water Security ~ Keeping P on the 

Land workshop in March 2021

 proposed federal water agency in Canada 

 Manitoba’s provincial water strategy



Forging a path.

Manage the nutrients

❑ 4R Nutrient Stewardship

❑ Zone sampling & fertilizing

❑ Manure storage & application

❑ Riparian management 

Manage the water

 Soil-plant-water dynamics

 Surface drainage

 Sub-surface drainage

 Water retention



Is now a good time?





2019 – a year of 

contrasts
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Question and Answer Session

We will draw initial questions and comments from those submitted via 
the chat box during the presentations. 

Today’s Speakers

Mike Ell – mell@bis.midco.net
Jason Vanrobaeys – jason.vanrobaeys@canada.ca

Mitchell  Timmerman – Mitchell.Timmerman@gov.mb.ca
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Visit our website, northcentralwater.org, to access the recording and our 
webinar archive!

Thank you for participating in today’s The Current!

Upcoming webinar from our soil health team, The Soil Health Nexus:

Ag Policy and How it Impacts Soil  Health Practice Adoption
Next Wednesday, April 21 at 2pm CT

https://soilhealthnexus.org/
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