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Introduction

Columbia Bottom Conservation
Area is located at the confluence of
the Missouri and Mississippi rivers
in the north St. Louis County. MDC
purchased this 4,318-acre area in
1997 to create an urban
conservation area. The area
includes a view of the confluence
of the Missouri and Mississippi
rivers, more than 6.5 miles of river
frontage, about 800 acres of
bottomland forest and a 110-acre
island. A small town once known as
Columbia, and later St. Vrain, was
located in this river bottom. It was
shown on plat maps from the mid-
1800s but was gone by 1870.

. Columbia Bottom Conservation Area

‘Commission of fhe State of Missouri ©

4,318 Acres - §t. Louis Count

Missour|

Area Restrictions
1) Use or possession of leadshot is prohibited.
2) Deer hunting by archery methods only

—— Waterfowl Hunling Zone - Oct 15. through the

end of north zone duck season.

4) 7/ No Hunting Zone - No hunting is permitted in

these zones at any time.

No Shooting Zone - Archery hunting is permitted in
this zone during managed archery hunts. No hunting

with firecrms is permitted.

6) | | | Waterfowl Refuge - Oct.15 through March 1

Disabled Accessible Exploration Station

[ Observation Platform B Concrete Boat Ramp @ Disabled Accessible Blind —— Service Road

& Non-Concrete Boat Ramp [, JMDC Land

=== Confluence Trail
=== Madison Ferry Trail Water
== rRiver's Edge Trail

Fwetland




Project Background

*  Area Developed Early 2000’s

*  Levee Protected Area
— Overtopped 6 times
*  Historical Flooding Events: Major
floods in 2017 and 2019 heavily

e | s [centn

SOIL BORING CHART

impacted infrastructure.

*  “infrastructure damage, siltation
to wetlands, reduced ability to
control invasive plants, and
decreased access”

*  Over 4 Mile Detour to boat ramp.

See Sheet L16 for
Puvement Section
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Engineering Challenges

*  Hydrodynamic Forces: Engineering designs must counteract flood-induced forces.

*  Sediment Transport: Controlling sediment movement is essential to prevent deposition that can obstruct
roadway function and stability.

*  Erosion Resistance: Selecting materials and construction methods is critical for ensuring long-term
durability against erosive flood conditions.
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Hydraulic Analysis
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*  HEC-RAS Model Overview: A hydraulic model
was developed using HEC-RAS to analyze flows
during the 2017 and 2019 floods.

— Truncated the Upper Mississippi River Flood Risk Management
Existing Conditions Hydraulic Model that covers 320 river miles
from Thebes, IL to Lock & Dam 19 at Keokuk, IA to a model from
the Eads Bridge (RM 180) to Grafton, IL (RM 217) and St. Charles,
MO on the Missouri River at RM 28.

— Replaced the 1D model elements in the vicinity of the confluence
with 2D elements from the 1-270 Chain of Rocks Bridge to the Mel
Price Locks and Dam and the US 67 Lewis Bridge.

— Replaced cross-section data on the Missouri River with Bathymetry
data.
*  Terrain: Modeled five geometry scenarios.
— Pre-2018 Terrain
— 2022 Terrain
— Proposed Terrain
— Levee Modifications — Remove 1800’ of Levee along MO River
— Levee Maodifications - DS — Remove 1100’ of Levee along MS River




Hydraulic Analysis

2017 & 2019 Flood Hydrographs
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Hydraulic Analysis

2017 & 2019 Max Velocities along Proposed Road
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Hydraulic Analysis

2017 & 2019 Max Velocities at Low Water Crossings
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Hydraulic Analysis

2017 & 2019 Velocity Hydrographs On Proposed Road — Middle Segment
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Hydraulic Analysis

2017 & 2019 Max Velocity




Hydraulic Analysis

2017 & 2019 Velocity Profile from MO River to Proposed Road
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Hydraulic Analysis Findings & Recommendations

Water velocities above 1 ft/sec will prevent deposition of the silt-clay fraction of sediment with velocities
of 1.5 ft/sec required to keep the sand sizes less than 0.5 mm in suspension.

A maximum velocity of 2.6 ft/s is allowed on the roadbed to prevent erosion.
A maximum velocity of 1.5 ft/s is allowed on any unvegetated and unarmored road fill to prevent erosion.
A maximum velocity of 3 ft/s is allowed on any vegetated unarmored road fill to prevent erosion.

The estimated maximum deposition depth of silt/clay sediments on the relocated roadway for these 2017
and 2019 flow hydrographs is 0.02 feet (<0.25 inch).

The tree corridor should be kept at least 100 feet away from the relocated roadway so as not to cause
deposition of sand as windrows extending on to the roadway.

The borders of the roadway extending at least 100 feet up valley and 100 feet down valley should be kept
mowed and free of any woody vegetation.

The previously identified problem of deposition in the boat ramp parking lot and existing roadway
approaching the parking lot will remain unless additional mitigation strategies are implemented.



Road Design Solutions
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Road Design Solutions

. Concrete Aprons @ Intersections:
— 8" Reinforced Concrete
— 9" MODOT Type 7 aggregate
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Road Design Solutions

*  Low Water Crossings:
- 8” Reinforced Concrete
— 4’ Toe Wall All Sides
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Contact Information:

Kurtis Eisenbath, PE

EDM Inc.

500 N Broadway
Suite 1200
St. Louis, MO 63102

Kurtis.Eisenbath@edm-inc.com
314-335-6909
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