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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.

Follow us: 0 o Join our Listserv: join-ncrwater@lists.wisc.edu northcentralwater.org
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Today’s Presenters:

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

e 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!

Follow us: o o Join our Listserv: join-ncrwater@lists.wisc.edu northcentralwater.org
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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.

Follow us: o c Join our Listserv: join-ncrwater@lists.wisc.edu northcentralwater.org
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RED RIVER BASIN /COLD
CLIMATE AG NUTRIENTS BMP
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Introduction, Purpose and Process




Introduction to the
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Red River of the North
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Relevant Components of
the IRRB Nutrient
Management Strategy

 Develop a shared understanding of jurisdictions
nutrient regulatory frameworks.

- Recommend and implement Nutrient Load
ﬁllct:c_:atiton and/or Water Quality Targets for
utrients.

- ldentify high priority areas for implementing nutrient
reduction measures.

- ldentify 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



Workshop

» First ﬁhlgnizaﬁuﬂa 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;

‘ldentify 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

. Setting @Qutiapewith 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

baS|n- * Presented in a pre-workshop
webinar.



Workshop
. NutrienMafiligt@hent 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
. Structu/Ouiine

« 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

- Followed SRS aiF@ISresentations.
« Tasked with:

Gathering additional information on the BMPs
discussed.

* Reach consensus on BMPs that work.

- ldentify BMPs which should be a priority for
implementation.

- ldentify 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
. Workshoptﬂa‘ﬂning 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.

Join our Listserv: join-ncrwater@lists.wisc.edu northcentralwater.org
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Cold Climate BMP Performance
for Nutrient Reduction in the
Red River Basin

2019 International Workshop and Report Summary




coauthor:  WOrkshop Summary Report

* David Whetter, M.Sc., P.Ag., Agrikarth Consulting Ltd.
* Dr. David Mulla, Department of Soil, Water, and Climate, University of Minnesota

Report Sub-Committee
| Member | Agency / Institution

Mike Ell MNorth Dakota Department of Environmental Quality (retired)
Greg Sandness MNorth Dakota Department of Environmental Quality
Scott Korom MNorth Dakota Soybean Council
S Jel,-ppe Kjaersgaard Mir."mesota Department of Agriculltu re
Rita Sveen United States Department of Agriculture
lason Vanrobaeys Agriculture and Agri-Food Canada
Arthur Friesen Environment and Climate Change Canada
Sharon Reedyk Environment and Climate Change Canada
- Mitch Timmerman Manitoba Agriculture and Resource Development
Brian Wiebe Manitoba Agriculture and Resource Development
- - David Lobb University of Manitoba
- Lindsay Pease University of Minnesota
Tom Sherer MNorth Dakota State Universiy
R Rebecca Power University of Wisconsin
— Anne Nardi University of Wisconsin

—— Ted Preister Red River Basin Commission




Workshop Summary Report

Contents:

Basin characteristics

Summaries of
resentations and
reakout sessions
* for N by BMP category
* for P by BMP category

BMP stacking

Research gaps
Summary
References
Appendices

https://www.redriverbasincommission.org/rrbc-projects




Presentations and Breakout Sessions

Section 4,5 and 6 -
Summaries for:

* Nitrogen by BMP
category

* Phosphorus by BMP
category

* BMP “stacking” [—=

e




Section 8

Table 8.1
Nitrogen
(2 pages)
Table 8.2
Phosphorus
(2 Pages)

BMP Summaries
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BMP Summary
Table -
Structure

» BMP Category /
Type

* Consensus Level
* Strong
*  Weak

» Effectiveness
* High
* Low
* Uncertain

* Limitations /
Research Gaps
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BMP Summary Table Phosphorus

Nutrient Management

-

E Workshop Effectiveness
- consensus For
o | Practice | CRP# Beneficial Management Practice (BMP) (level of agreement)’ | P Reduction?
§ 590 Nutrient Management Strong High

E Soil/Manure Testing to Determine Application Rates Strong High
a

E Spring Nutrient Application (instead of fall) Strong High

@ Variable Rate Application Weak Uncertain
g Inhibitors/Slow Release Fertilizers/Split Application Not discussed Uncertain
t

.é Incorporation/Injection/Banding Strong High

= Manure Application on Non-frozen Ground Strong High




BMP Summary Table Phosphorus

Erosion Control

-
g Workshop Effectiveness
; consensus For
_ | Practice | CRP# Beneficial Management Practice (BMP) (level of agreement)' | P Reduction?
330 Contour Farming Strong Uncertain
:
g 329 Conservation Tillage Weak Uncertain
a
2 CPSA
e 380 CP14B | Windbreak/Shelterbelt/Living Snow Fence Weak Uncertain
l§ CP17A
= [] = = " O] ]
5 | 472/382 Ripa rian :Gra{lng Management (manage grazing timing and stocking Strong High
g rates in riparian areas)
ot 580 Streambank and Shoreline Protection Strong High |



BMP Summary Table Phosphorus

Vegetation Management

Strategic Tillage/Crop Residue Incorporation (chop, spread. harrow,

rotational till)

Extended/Winter Grazing (in-field feeding management)

Strong

>
% Workshop Effectiveness
% consensus For
v | Practice | CRP# Beneficial Management Practice (BMP) (level of agreement)’ | P Reduction®
328 Conservation Crop Rotation Weak Uncertain l
-g 340 Cover Crop Weak Uncertain ‘
g
-~
E 393 | CP21 | Filter Strip (grass) Weak Uncertain |
@
®
g 412 Grass Waterway Weak Uncertain
2
i 512 Pasture/Hayland Planting (conversion to perennial cover) Weak Uncertain |
>
635 Feedlot/Wastewater Filter Strip Weak Uncertain ‘
Vegetation removal (buffer areas, ditches, cover crop) Strong High

Uncertain ‘

Not effective ‘




BMP Summary Table Phosphorus

Structural Practices

-
E’ Workshop Effectiveness
= CONSENsUS For
v | Practice | CRP# Beneficial Management Practice (BMP) (level of agreement)’ ion?
554 Drainage Water Management (controlled drainage) Strong Low
Drainage Water Recycling Strong High
§ Bioreactor Weak Uncertain ‘
E 80 Culvert Resizing Strong High
& N
E 115 Two-5tage Ditch Weak Uncertain
[ 7]
4 CP27 . . .
g 657 CPa8 Wetland Restoration (depression/ponded) Strong High
=
Ti 657 CP23 Wetland Restoration (riparian/floodplain) Strong High
E 638 Water and Sediment Control Basin Strong High
LTy ]
Small Dams/Ponds/Reservoirs Strong High
784 Wastewater and Feedlot Runoff Control Strong High
MNutrient-Rich Sediment Removal (water retention areas) Weak Uncertain “




Strong Science
and High
Effectiveness

Weak Science
or Uncertain
Effectiveness

BMP Summary Tables

General Overview

Geographic Applicability
Site Specific

Most erosion control
practices

Broad




Research Gaps =

* Section 7

* Categorized by

* Nutrient (N, P, or both)
and

* BMP category

Nutrient management

Erosion control

Vegetation management

Structural practices




Research Gaps - Summary

Improved understanding of hydrology and
nutrient transport in cold climates and how
that impacts BMP performance:

* Seasonality — snowmelt, non-growing season events
* Nutrient dynamics - sources, form, pathways

* Types of practices
* in-field, edge-of-field, subsurface (tile) drainage

» “Stacked” or cumulative, integrated practices

* Synergistic BMPs that protect soil, reduce erosion and
minimize nutrient export

* Trade-offs
» Soil health, habitat, flood mitigation, flood and drought

resilience, carbon (ootprint, greenhouse gas emissions, etc.

» Effects of climate change

* Research AND demonstration sites in representative
landscapes

Monitored
Tile.-Outlet

Integrated SGrfaoe—Subsuf?a&
Water VMana'gement Project

Tt TN
T Extreme Wet -
R Fall 2019

-
-
AN
>

£,




Research “Next Steps” b SDAG 1P

~ MINNESOTA

*s

* Potential for a “Cold Climate
BMP Research Network” Cely e

* International collaboration on targeted it = s
BMP research to address gaps e
“P ertilizer on the Farm: smg

*«  Toward coordinated experiments, compatible data, ;’W ;‘_‘ F:m;"';'_k 'SSUPPW 2
ustainable Nutrien anagement in

representative sites, shared results and extension the Northern Great Plains

Lot} Hesearcher

* Capitalize on existing initiatives e sy
* Discovery farms e
* 4R Nutrient Management Project: Keep Fertilizer on the So e iy e o

Farm S0 Rkt Caietiod, Fenth Dakot btsee Uaiveest

* Agroecosystem Living Laboratories
* Long Term Agroecosystem Research S e e

*  Other research and demonstration sites (e.g. RRBC Cass et i, SR
County Project) e




Thank Youl

Workshop material: z.umn.edu/bmpworkshop
Report: https://www.redriverbasincommission.org/rrbc-projects

For more information contact:

Jason Vanrobaeys
Lead, Agroecosystem Resilience
Living Laboratories Division
Science and Technology Branch
Agriculture and Agri-Food Canada
jason.vanrobaeys@canada.ca




. NORTH CENTRAL REGION »
WATER NETWORK '

As an Agri-Ecosystems Specialist for Manitoba Agriculture
and Resource Development, Mitchell strives to cover all of
the bases: soil, water and nutrient managementin 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.

Follow us: o o Join our Listserv: join-ncrwater@lists.wisc.edu northcentralwater.org
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Extend the results :

Lower Red “™
Sub-Basin
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Extension of the Workshop’s deliberations
and outcomes
O Final report ~ posted to the Web
O 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

O Proposed second workshop and accomplishments
needed in advance of it



Implementation of BMPs ~ the next theme

O Proposed second workshop and accomplishments
needed in advance of it

O 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

O Proposed second workshop and accomplishments
needed in advance of it

O 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

O Feasibility criteria for implementation at scales of
watershed, farm and field
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Where will the BMPs work?

BMP suitability
zones across the
Basin delineated
based on climate,
soil and
landscape factors.

Location ID

1

W N B W

[l e el el i el =
U R W N e O

18

20

slope Characteristics

BMP Suitability Zone
Colder Dryer Flatter Well Drained
Colder Dryer Rolling
Colder Dryer Steeper Poorly Drained
Colder Dryer Flatter Poorly Drained
Colder Dryer Steeper Well Drained
Cooler Dry Flatter Poorly Drained
Cooler Dry Rolling
Cooler Dry Steeper Well Drained
Cooler Dry Flatter Well Drained
Cooler Dry Steeper Poorly Drained
Warm Wetter Flatter Well Drained
Warm Wetter Steeper
Warm Wetter Flatter Poorly Drained
Warm Wetter Flatter Drained
Warm Wetter Rolling Well Drained
Warmer Wetter Flatter Well Drained
Warmer Wetter Rolling
Warmer Wetter Steeper Poorly Drained
Warmer Wetter Flatter Poorly Drained
Warmer Wetter Steeper Well Drained

Soil Characteristics

Well . Poorly
Drained s Drained

g [

Steeper -



Which BMPs can be implemented here?

O Workshop participants agreed that the scientific community
must strive to get its story straight prior to seeking further
practice change in the agriculture industry.

O 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.



it 2 Scented fertilizer Spring manure

FALL application?

MANURE CRUNCH &

: In some ways spring is the best time to 2pply marwre. but in other
K | Producers are watching winter ways it's not,

arrive, unable to empty corrals and lagoons before Crops get the best use of nutrients when apglied in the spring.
a seasonal spreadingban SEESTORY PG 6 but with seeding being a priority there's often not a lot of time.
says Pefra Loro, Manitoba Agricultisre and Resource Development’s
livestock enviranment specialist.
But if farmers are running low on manure storage soace #'s 2n

In some ways spring is thE best time tu a ppl \ manure, but in other |
ways it's not.

ey

Manure can also be applied to forage and some crops during the
growing season with the right equipment, she said.

“Peopla can go in after first cut.” Loco sald. " With com it’s an
equipment tssue. You can dewve on it before a certaln stage and it
will bounce back, limagine industry will sezk all of thoss epportu-
nities bo do in se2s0n a5 well as pra-seeding.”

: affan@ibepubilishing.com @afanreporter
L O, oy




Further Basin-wide collaboration in research
and more

O 4Rs+drainage research project co-ordinated by
the U of Minnesota — Crookston

O 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

O 4Rs+drainage research project co-ordinated by
the U of Minnesota — Crookston

O Global Water Futures, the UofS-based Institute

for Global Water Security ~ Keeping P on the
Land workshop in March 2021

O proposed federal water agency in Canada
O Manitoba’s provincial water strategy



/' *Manage the Water

¢A

4}"

O, Soil-plant-water dynamics
i g & fertilizing - O Surface drainage
: .EI Manure storage‘g&'apphcatlon S E L Sub-surface drainage
4 EI Rlparlan management i 2= R

: O Water retention




Is now a good time?



Canadian equipment sales drop
as net farm income plunges

High prices, weak loonie, record production and low inte
farming boom for a decade, but the good times appear td

Canadian farmers are feeling the

financial pinch of lost markets and

rising expenses after a prolonged

period of prosperity, according to
blished statistics.

yem above-
average incomes. The oudoo!br

2019is equally grim.
tslike! m
-canola, pulse crops, and until
, meat products.
"The lmpacts of events: such as

farm cash recenpt and net t‘arm
income figures for 2019,” said Sta-
tistics
Canadian farmers benefitted
from high crop and livestock pric-
low Canadian dollar, record
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Fewer farms, but they are larger

Total number of agricultural operations and average area (in acres) per

operation, 1871 to 2016 census years, Canada
number of farms

Manitoba producers faced droughts, feed shortages, floods, early snow and a costly carbon tax

An incredibly trying
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Drought Causes State of
Emergency for Majority of
Mamtoba Cattle Producers

tuadingerange -

CX" Health & Hope
TERETS AT A$10

Downpour

INROLLASON

HAT a difference a day can
make to turn a desert into a

lake.

_After getting well-below-normal pre-
Ipitation for most of May, parts of Win-
were deluged with so much rain
In a few short hours Wednesday that
those areas are now at, or above, the
iverage — 56.7 millimetres — normally

pecorded for the entire month.
The deluge is responsible for closing
the doors at Wolseley's Tall Grass Prai-
rie bakery.
bmmumem Canada warning pre-
- ist Natalie Hasell
said the city typically receives an aver-
age of 56.7 mm of precipitation in May,
and Wednesdays rain nudy matched

driest springs in the cil ‘s hismry
Rainfall on May 13 bmughx 32 days of
drought to an end, but meteorologists at
the time described it as more like a mist
than arainfall. Another 1-2 mm fell last

Tabitha Langel, one of the four owners
of Tall Grass Prairie Bread Company
on Westminster Avenue, said when the
rain began pouring outside Wednesday
it wasn't long before it began pouring
inside their business.

“My husband and I first knew about
it when an employee phoned and said,
‘Please come,” Langel said. “We walk
in and it was like a movie. It was
Noah's Ark.”

Langel said there was water on the
first and sccond ﬂoort

- 2019 — a year of
contrasts

corporate communications, said that in
the wake of the storm, the city received
reports of one basement flooding,
plugged catch basins on 20 back lanes
and 38 streets, 21 incidents of sewer
backup with clean water and 13 inci-
dents of sewer backup with raw sewage.

Many motorists’ drive home from
work were stymied at the Jubilee Street
underpass on Pembina Highway, which
was impassable for a time. Driedger
of heavy rainfall when the underpass
dmmge’ systems are overwhelmed.

The city's combined sewer system
became overwhelmed and raw sewage
had to be discharged into the river in-
stead of being directed through a treat-
ment plant.

Wednesdav's storm ca

kevi ¢ of the dries




| TIMETO RE-ENGAGE ON ROYALTIES Lriiimmmsmmmsey

Manitoba (0-operaTOR

DOMATION | HyLife has made a six-figure
donation 10 the akr ambulance service /8

JCROWN LAND | Ranchers say there's
8l plenty wrong with the new rales /3







NORTH CENTRAL REGION
WATER NETWORK

o e = -

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

Follow us: o c Join our Listserv: join-ncrwater@lists.wisc.edu northcentralwater.org
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Thank you for participating in today’s The Current!

Visit our website, northcentralwater.org, to access the recording and our
webinar archive!

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/

Follow us: o 0 Join our Listserv: join-ncrwater@lists.wisc.edu northcentralwater.org


mailto:join-ncrwater@lists.wisc.edu
https://soilhealthnexus.org/

