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Subglacial Till

Photo by Peter Knight
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Hillshade digital
elevation model
of the southern
outlet of Lake
Agassiz.
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Timothy G. Fisher Geological Society of America Bulletin
2005;117:1481-1496
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Spillway Formation

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



! St
~/~\L-v ,\

A rgﬁ

F’rvasent —
Minnesota e E
River B
L]

— 7 o

— ]
5

00 m

&

— 400 %-

/ K] E

0 A0 400 800 BO0 feal



Nick point propagates into uplands

River Longitudinal Profiles

Cobb River
— Maple River

— Le Sueur River Pre-incision baselevel

/Post-incision baselevel
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From Hudak and Hajc, 2005

Catastrophic Flood-Modified
Hummocky Till Plain

Drained
Lake Beds

Lacustrine
Strata and Till
over Bedrock

Oxbow Lake/
Wetland

Outwash
Over Till
and Bedrock

Colluvial Slope

Alluvium Over
Colluvium Bedrock

.
“Tributary adjustment
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All Minnesota River
tributaries are still adjusting
to the change

Long profiles of tributaries
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Tributaries cut into landscape to |
match spillway depth



Sioux Community

Photo by Patrick Moore



THE VEGETATION OF BROWN, REDWOOD, AND RENVILLE COUNTIES
AT THE TIME OF THE PUBLIC LAND SURVEY

his map shows the vegetation of Brown, Redwood, and Renville counties as
interpreted by Francis J. Marschner using Public Land Survey records from 1854-
1867. The categories shown are from Marschner’s original descniptions.

C:) Praires

(::) Wet Prairies, Marshes, and Sloughs
- Oak Openings and Barrens

(:) Big Woods - Hardwoods

- River Bottom Forests

'\___ ) Lakes (open water)



Remaining original vegetation




Changes in Crops

Loss of alfalfa, small
grains & hay

Increased need
for N application

0 Hay & small grains

Soybeans
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Increased potential
for losses of sed, N
and P from fields
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Photo from Dave Craigmile
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Prime agricultural solls




Wetlands drained







Blue Earth County

Extensive alteration of subsurface hydrology too
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Slide from Kevin Kuehner



Extent of Wetlands by Year

Seven Mile Creek Watershed
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Slide from Kevin Kuehne



Altered
Hydrology

Altered Watercourse Layer
~N~— Altered
~"~~ Natural

~"~~ |Impounded

Major Lakes

Watershed Boundaries

Statewide Statistics
Altered Stream Miles = 41204.5 (49.6%)
Natural Stream Miles = 38860.9 (46.8%)
Impounded Stream Miles = 2968.5 (3.6%)
Total Stream Miles = 83033.9

0 12525




2005 SMC 2 15 minute flow and rainfall

|

& 15 minute rainfall {in)

15 minute flow (cfs)
& T3S Samples

Average flow (cfs)

11 ppm 40 ppm 44ppm 17 ppm 7 ppm

Va

Pre-Canopy Post-Canopy

*May 9, 2005 storm event accounted for 44% of the monitored
sediment load but only 19% of the total seasonal flow volume.




Evapotranspiration limited to growing season




Photo by C. Jennings




Reduced duration of standing water
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Elk

Sauk
Crow Wing

Crow
Little Minnesota

Blue Earth

Des Moines
Cedar

Cannon

Lower Redwood
Le Sueur
Cottonwood
Upper Redwood
Yellow Medicine
Chippewa
Pomme de Terre
Lac qui Parle
Whetstone
Yellow Bank
Rum

Snake




Annual mean streamflow [cfs]

Minnesota River near Jordan, MN
USGS 0533000
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No matter how you look at it,
flows have increased

wPeak Daily Flow Spring
~Peak Daily Flow Summer & Fall
7 Day Low Flow Summer
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River Widening

Jordan St. Peter

ota R. at Jo
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R downstream 100
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Most have experienced significant widening
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Rivers have widened significantly due to increased flows. Eroding parcels that line the rivers in an area centered on Madelia
Schottler et al. (2014) lose an average of 6" per year.



Bluffs erode an average
of 6 iInches/yr
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Leads to excess sediment in mainstem




Table 1-1 Terminals on the Minnesota River
River Mile

Cargill Co, 14.7 (R) Ship grain; receive salt, fertilizer
Harvest States Coo 14.6 (R)
14.5 (R)

Richards / Shiely Dock 144 (R) Receive asphalt (Richards). sand, gravel. limestone (Shiely)
pot Cargill ¢
Molasses Dock Receive molasses
Furrili?{:r Dock Rc-u:{-ix-'u dry fertilizer, salt, limestone, ctc.
F'u.. celve m.nu.ml cargo (metal products and lumber)
' :

] "1 Salt m Receipt and transfer of salt, coal, stone, etc.
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GLEN STUBBE - GSTUBBE@STARTRIBUNE.COM

Workers prepared to remove a section of sand transport pipe as the dredge closed in on the edge of the channel, where a 200-foot
swath was created so as to ensure a 12-foot deep channel for safe shipping after the river reopens to barge and towboat traffic.



Table 1: Minnesota River Freight Traffic — 2007 to 2010 (Tons x 1,000)

Commeodity 2007 2008 2009 2010 Average Percent Total

Food and Farm Products

Gramn (Wheat, corn, oats) 1,054 1,258 216 1,532 1,023 45.1%

Soybeans 308 516 273 223 330 15.5%

Other 23 3 2 3 8 0.4%
Fertilizers 42 32 56 150 78 3.6%
Crude Materials 626 711 781 628 687 32.3%
Total Tons (times 1,000) 2083 2522 1,358 2536 2125 100.00%

Source: Waterborne Commerce Statistics




Year Cmamtity
ROy Dredge Q tity History

1985 1,003.0
o | vom redage luan |ty ISTO
1987 4378
1933 7310
1989 5486 i
1% | e Total Dredge Quantity
1991 6151 1600
1992 8415
1993 8830
1904 5032 1400
1005 14174 | NTEIM = 260.6 |
1094 12300 E 1200
1997 10339
1993 11589 e 1000 A * \\
1099 7153 = ’-Y \ - | Y
2000 9119 - 208
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2002 0363 =
2003 7402 > 600
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— 200
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... -Options fordisposal .

Fate

Place locally on floodplain Archeological investigation
required
Running out of room

Truck to landfill Expensive to transport
@ ~ Land spreadlng Must be tested
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Fig. 2. Changes in sediment accumulation rates in Lake Pepin from pre-1830 to post-European
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Lake Pepin coring trips, July 2008 and Sep. 2019
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The Engineered System

Public Drainage Ditch
Private Drainage Tile

Public Drainage Tile

Unaltered Drainage

Natural Rate |

Adapted from Shawn Schottler
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How can we improve water quality and rural economies
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Water Storage Options
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Spring transpiration X X
@
§ Surface water evaporation X
=8 Infiltration X X X X X
Soil water retention X X X
Total water delivery X X X X X
P and sediment delivery X X X X X
Peak flows X X X X X




Options for Organizing at the Local Level

NR A A i A - -

Area Il Inc. model

Voluntary, coordinates LGUs,
attracts statewide funds

No funds for general management,
all structural measures thus far

Watershed districts

Full authority to fund, local
control, attracts state funds

Hard to establish unless counties
support

Watershed management
organizations via joint powers
agreements

Right scale, promotes
coordination

Can easily collapse when stressed

Minnesota River Basin Joint Powers
Board-like

Controlled by LGUs

Hard to have single vision, no
authority or money, failed once

County — 103B authority

Existing authority

Water is a secondary issue




Storage and organizational model—Area Il
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Incentives
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BWSR Soil Health Incentives

PRACTICES SUCH AS REDUCED TILLAGE AND COVER
CROPS CAN IMPROVE AGRICULTURAL PROFITABILITY BY
REDUCING INPUT COSTS AND INCREASING
PRODUCTIVITY.


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

Conventional 30+ years of no-till
with grass

Differences in soil
structure are key.

Affects how water,
nutrients, and gases
move.

Improved when
microorganisms are
undisturbed (no tillage).
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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

m1 News Release

BWSR Awarded $21 Million in Federal Funds to Prioritize Water Storage

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

CONTACT
Rita Weaver
Chief Engineer

651-539-2591

rita.weaver@state.mn.us
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