
Minnesota River 
Valley History 
and 
Opportunities for 
Water Retention

Carrie Jennings

Freshwater Research and Policy Director

November 20, 2024







 

Patterson and Wright, 1999

Ice advances ice 

created the 

Minnesota River 

watershed





Digital Elevation Model from 

NASA Shuttle Radar 

Topography Mission





Subglacial Till
Photo by Peter Knight



Glacial 
Lakes 

Formed 
as the Ice 
Retreated





Slide by Andy Breckenridge



Hillshade digital 
elevation model 
of the southern 

outlet of Lake 
Agassiz. 

Timothy G. Fisher Geological Society of America Bulletin 

2005;117:1481-1496©2005 by Geological Society of America



Big Stone 
Lake

(southern 
outlet)



Started 13,000 years ago and still affecting the tributaries.

MNDNR, 

2007

Spillway Formation



Billions of Years in Minnesota: The Geological Story of the State. 



Long-term knick migration rates 

 Lower — 3 m/yr

 Upper — 10 m/yr

Pre-incision baselevel

Post-incision  baselevel

Nick point propagates into uplands



From Hudak and Hajc, 2005

Tributary adjustment 



Long profiles of tributaries

All Minnesota River 

tributaries are still adjusting 

to the change

Average profile pre-incision

Eventual profile



Photo by C. Jennings



Photo by C. Jennings



Tributaries cut into landscape to 
match spillway depth



Yellow Medicine River at Upper 
Sioux Community

Photo by Patrick Moore



Prairie 

grasses and 

wetlands 

developed 

the thick 

black organic 

material



Remaining original vegetation



Increased  need 
for N application

Loss of alfalfa, small 
grains & hay

Increased potential 
for losses of sed, N 
and P from fields

Changes in Crops



Photo from Dave Craigmile



Historically wet



Prime agricultural soils



Wetlands drained



Ditching in Albert Lea



Extensive alteration of subsurface hydrology too

Blue  Earth County



Blue Earth County, 

slide from MPCA









1938 1985

Slide from Kevin Kuehner
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Extent of Wetlands by Year
Seven Mile Creek Watershed
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Slide from Kevin Kuehner



Altered    

Hydrology



Best time to canoe tributaries is before canopy closes

Slide courtesy of Kevin Kuehner



Evapotranspiration limited to growing season



Photo by C. Jennings



Reduced duration of  standing water

Photo by C. Jennings







No matter how you look at it, 

flows have increased 



River Widening



Most have experienced significant widening 



Le Sueur River, June, 2006
Photo by C. Jennings

Bluffs erode an average 

of 6 inches/yr

Based on that 

average erosion rate, 

there are ~ 80 acres 

of land washed down 

the river each year



Leads to excess sediment in mainstem





And tomorrow, and the next day…



Barge freight





Options for disposal
Fate Issues

Place locally on floodplain • Archeological investigation 
required

• Running out of room

Truck to landfill • Expensive to transport

Land-spreading • Must be tested



St. Croix River

Mississippi River

Minnesota River

Lake Pepin

The great 

collector



Watersheds 

of the 

Minnesota 

River

Crow

Cannon



Watersheds 

of the 

Minnesota 

River

38% of Pepin 

watershed

25% of water 

flow

85-90% of 

sediment



Chippewa Delta made Lake Pepin

Wisconsin

Minnesota





Kelley and Nater, 2000

Sediment 

accumulation 

rates in Lake 

Pepin



Lake Pepin coring trips, July 2008 and Sep. 2019



From Shawn Schottler



Adapted from Shawn Schottler



A story of unintended consequences.



How can we improve water quality and rural economies



Water Storage Options



Options for Organizing at the Local Level



Storage and organizational model—Area II



Incentives



BWSR Soil Health Incentives

PRACTICES SUCH AS REDUCED TILLAGE AND COVER 
CROPS CAN IMPROVE AGRICULTURAL PROFITABILITY BY 

REDUCING INPUT COSTS AND INCREASING 
PRODUCTIVITY. 

AT THE SAME TIME, THEY PROTECT WATER BY 
INCREASING THE WATER HOLDING CAPACITY OF SOIL AND 
REDUCING THE TRANSPORT OF POLLUTANTS TO STREAMS 

AND LAKES.

https://bwsr.state.mn.us/soils/index.html


Conventional 30+ years of no-till 
with grass

Bottom of soil 
profiles

Differences in soil 
structure are key.

Affects how water, 
nutrients, and gases 
move.

Improved when 
microorganisms are 
undisturbed (no tillage).



Aggregate 
stability



Minn. Laws 2021, 1st Special Session, Chap. 6, art. 2, sec. 80
(Minn. Stats. §103F.05)

“…provide financial assistance to local units of 
government to control water volume and rates to 
protect infrastructure, improve water quality and 

related public benefits, and mitigate climate change 
impacts."

The legislation defines the practices as those that 
sustain or improve water quality via surface water 

rate and volume and ecological management, 
including but not limited to:

retention structures and basins;

acquisition of flowage rights;

soil and substrate infiltration;

wetland restoration, creation, or enhancement;

channel restoration or enhancement; and

floodplain restoration or enhancement.

https://www.revisor.mn.gov/laws/2021/1/6/laws.2.80.0#laws.2.80.0


In addition to traditional (water) storage 
practices, the funding will allow BWSR and its 
partners to construct more edge-of-field 
practices to reduce the amount of nitrogen and 
other pollutants entering Minnesota waterways
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