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Flood of 2007:

“Scientists, government officials and
environmentalists agree that a two- decade-
long project to restore Missouri River habitat
helped reduce flooding last month. They just
don't know how much.”

— Associated Press, June 8, 2007



Flood of 2011:

“Public lands along the Missouri River don't
soak up nearly as much floodwater as
previously believed.” ... “They do have some
effect on downstream flooding, but in a
flood as large and as long-lasting as the one
this summer, that effect will be insignificant.”

— The Missourian, July 5, 2011



Flood of 2011:

“Farmers John Sam Williamson of McBaine and
Wayne Hilgedick of Hartsburg say they've
noticed a difference. A high river level on the
Boonville gauge doesn't seem to affect the
river towns like it did before areas such as
Overton Bottoms were set up. Brett Dufur, a
bed and breakfast owner in Rocheport, also
credited conservation areas for lessened
flooding effects.”

— The Missourian, July 5, 2011
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General Questions...

e Did restorations raise or lower river stages?

e Can we spend habitat funding more wisely in
the future?

e Stages at low flows are decreasing, but larger
flows are getting higher. Is this concerning?



Missouri River Stage Trends - Missouri River at St. Joseph, MO
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Why Boonville to Jefferson City?

High amount of public land
Between two gauging stations
Segment has aggraded at high flows

Previous Recovery actions in segment have
reportedly lowered flood stages
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Missouri River Stage Trends - Missouri River at Boonville, MO
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Missouri River Stage Trends - Missouri River at Boonville, MO
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Test of Concept

Do levee setbacks and channel
widening change river stages?
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Test of Concept Steady-flow Models

Scenario A: Pre-recovery model (~¥1992 conditions)
Scenario B: River widening - 150 feet

Scenario C: B + 1,000-feet levee set back

Scenario D: Levee set back — 1,000 feet

Scenario E: No levees



River Widening Geometry

Missouri River Corridor RM 146 to 199

Plan: SCENARIO A 5/14/2008
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1992 compared to 150-ft of Widening
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10-yr flood inundation

Study reach SCENARIO A
1992 conditions
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10-yr flood inundation

Study reach SCENARIOS C&D
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10-yr flood Scenarios vs. 1992 Model
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Questions?



Existing Conditions Model

Have completed habitat restoration
projects changed river stages?

20



Unsteady Flow Model

e Modeled the 2007 flood event to investigate
upstream and downstream effects

e Calibrated to the “existing conditions” geometry
— USGS overbank flow measurements at Overton
— Available high water marks and NWS gages

 Re-ran the 2007 flood with the 1992 geometry.



Study Area

Boonville- Jefferson City




Marion Bottoms
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Modeling Broken Levees...
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Cross Section
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Plowboy / Eagle Bluffs
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Plowboy / Eagle Bluffs
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Overton South

~ Looking upstream
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Cross Section
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Overton South

Tie-Back Levee




Levee set back storage
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Overton North




Velocity Calibration using
USGS ADCP data from
June 2007
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Diana Bend - Storage Area 1
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Unsteady Flow File

o Simplified Boundary Conditions to Test the Concept
— Flow Hydrograph at Boonville
— Stage Hydrograph at Jefferson City

Flow Hydrograph - ][E

River MIZS0URI RWER Reach: MISE0URI RMWER RS 197,111
330000 7

Legend

F oy

00000

230000 1

(cts)

200000

F Iy

150000

100000 1

11 21 ! 11 21 01 11 21
| Lpr2007 | May2007 | Junz2007
=]




Existing Condition Results
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Variationsin Stage / Discharge Measurements at Boonville, MO
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The Models Show...

River widening and levee setbacks can reduce
river stages during small floods

For the 2007 flood:

— Downstream flow attenuation due to completed
habitat projects was minor

— Stage reductions less than 1-foot occurred at and
upstream of completed habitat projects due to the
added flow conveyance

Results vary depending on amount of flow, type

of action, etc.



Next Steps

e Consider / model reach-level habitat designs
— Boonville to Jeff City
— St Joe, Missouri to Omaha, Nebraska?
— Waverly, Missouri Reach???

 Modeling objectives / public engagement
strategy

 Consider future land cover and geometry
changes



Questions?



