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Oxbow Restoration and
Sedimentation

Successes in lowa and Potential in Kansas
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What is an Oxbow?

Former bed in the river that is no longer
wetted during baseflow conditions

In Kansas these are typically formed through
natural processes of rivers cutting off
meanders during flood events

Less frequently, but not uncommon,
intentional straightening of the channel
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* Inthelast 20 years over 200 oxbow restoration projects have
been completed in the state of lowa

* Funded through a mix of federal, state, and private funding
programs

» Designed specifically as flow through oxbows, often receiving

I owa’S tile outlet drainage, achieving 42-100% nitrate reduction
« Served as refugia for Topeka shiners, naturally recolonizing

native range

Floodwater storage
» Nitrogen rich sediment re-excavated and applied to ag fields

* Naturally fill in with sediment...however the flow through design
allows for sediment transport during high flows
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Before and After Examples




Water Quality Benefits of Oxbows?

Filter excess nutrients(in tiled fields, oxbows have shown to filter out
100% of excess nutrients)

Drops out Excess sediments during elevated, but not peak, flows

Increases stream distance, overall creating a longer channel for same e S A N ~t
gross volume of water, reducing stream energy that scours banks STy e .

Increased flood storage and if placed correctly can reduce initial ' S : Ny \
flood risks e T SN e

e

Wildlife habitat—oxbows serve as vital refugia for young of year fish. ‘ A I
lowa oxbow restoration yielded has provided refugia to 57 fish 24 i
species and is serving as critical habitat to endangered Topeka

shiner. The wetted channels will also serve as waterfowl feeding ' *
grounds and nesting sites -




Oxbow Restoration for Sediment

GOALS:

Intercept sediment laden
flow

Reduce velocity below
settling threshold

Maximize residence time

Prevent re-entrainment
and sediment transport

Sink

Bidirectional
connection to the
streamin an open
channel
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DESIGN OPTIONS:

Flood Stage Inlet—above
bankfull, potentially requiring
riprap reinforcement

One way inflow—Inlet channel

higher than outlet, increases
retention time
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ther design
considerations

Drop structure
Constructed riffle
Woody debris

Vegetated swale

SLOW THE WATER DOWN




Success Is predicated
on location!!!

10 Miles

Using the Agricultural Conservation Planning
Framework (ACPF) Tool, and making a few tweaks, we
can use LiDAR to identify potential restoration sites.

After exploring for a few days we've identified dozens Elevation (cm)
SEROtentlal restoration sites in the Neosho Basin above R

. 32180

depress_ID | ShapeAre_1 | Shape_Leng | perim | SLOPE MAXDepth | MEANDepth | MEANH
422 | 2128.738912 | 381.889127 |432.61393 | 6.82871 | 4.751968 | 122 47193321 | 87.2523

MaxDepth, MeanDepth, MeanHAC in centimeters.
Area, Length, Perimeters are sq. meters and meters.
Slope in degrees.
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What's the P ?
a s e ro c e ss ®  https://www.nature.org/content/dam/tnc/nature/en/documents/0xbow-Restoration-Toolkit.pdf

Feasibility study to determine how much sediment reduction can be
achieved through oxbow restorations in the Neosho Basin ! .

.
*  We will look at models to determine overall savings and compare cost %
and load reduction efficiencies to determine viability
1) Desktop Mapping and Identification
» Historical imagery, LiDAR and using the Agricultural Conservation E %
Planning Framework we will identify where historical meanders were v

2) Landowner Outreach

3) Site Visit \ % A %
Al

_ R
4) Funding---there are many avenues. If this initial feasibility model : ? }
determines an efficiency in addressing sedimentation and nutrient {

loading, we should seek state and federal funds for a pilot. NRCS: v

ACEP-WRE, RCPP, EQIP 657. FSA: CRP CP23. USFWS Partners for Fish »
and Wildlife Program. USACE Section 206. Kansas Interagency -

Streambank Team, WRAPS, KWO, State Water Plan funds.
5) Survey—calculate amount of sediment to be removed, develop elevation W
profiles.
6) Design—design should be towards primary objective (sedimentation) » @

7) Contracts and Landowner Agreements

. .
8) Permits—USACE 404, County floodplain @ %%

~

9) Contractors m

10) Project Management %
11) Monitoring
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