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Remaining Storage within Kansas Reservoirs
The vertical height of each bar represents total storage capacity. The
blue indicates the 2070 capacity of each reservoir. The brown

indicates the volume of sediment in each reservoir.
Tuttle Creek Lake

10.1% Remaining capacity
89.9% Capacity lost to sediment
Legend
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Degradation in the
ownstream Channe

Sediment starved water
erodes bed and banks

Land loss

Exposed pipelines
Exposed bridge piers
Groundwater lowering

Sediment starved channels
may have higher losses
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Sediment Regime Flowing Into Tuttle Creek Lake
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Sediment Regime Flowing Into Tuttle Creek Lake
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How much sediment is 20 mg/L?




How much sediment is 20 mg/L?

2 A2 1/50t of a jelly
IS Fo bean in 1 liter of
i water
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Sediment Regime Flowing Into Tuttle Creek Lake

Suspended Sediment Concentration, mg/L
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Outline

1. Introduction

2. Traditional Hydraulic Dredging
3. Water Injection Dredging

4. Solutions



John Redmond Reservoir Dredging
May- October 2016




Traditional Dredging with Confined Disposal Facilities

2016 John Redmond Reservoir Dredging
A3M yc of sediment remﬂved -
. 166.67/CY (2016} ~$11/CY (20215)
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Density Currents







Density Current

Air

Slide Credit: Michael Mansfield



Density Current
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Density Current

Salt Water

Slide Credit: Michael Mansfield



Density Current

Salt Water

Slide Credit: Michael Mansfield



Density Current

Slide Credit: Michael Mansfield



Density Current

Slide Credit: Michael Mansfield



Water Injection Dredging




Turbidity current discharges downstream through bottom sen
gates
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Traditional Dredging Water Injection Dredging

ALand disposal ARecharge to river
AMiles of pipelines ANo pipelines
APump sediment slurry 1000s of ft APump clear water 10s of feet

A$$S A$

ATotal control of discharge rate andAMuch less control over discharge
timing rate and timing



Tuttle Creek Lake Water Injection Dredging Demonstral

AAuthorization: Flood Control Act of 1938

AFunding Total Project Cost $9.1M

AFederal: Consolidated Appropriations Act FY22 ($1.3M); FY23 ($2.8M)
Operations and MaintenancgWater Supply (WS); and $3M
reprogrammed from Tuttle Creek operations project

AState: State of Kansa&ansas Water Office contributed an additional
$2M directly to USACE for the project.

AProject ManagersLaura Totten (USACE); Josh Olson (KWO)
ATechnical LeadVlichael Mansfield (USACE)
AWater Quality LeadMarvin Boyer (USACE)



Demonstration Objectives

Using 3 Multibeam Lchosounder

Test of the technologg not a typical
dredging project
A Goal: Answer questions
A Not: Dredge to a certain elevation or
volume

Tuttle Creek Lake Primary Questions

A How much sediment can WID move?

A WID production rate (gbicyards hour)

A How much will it cost per cubic yard?

A What are the downstream effects?
(water quality/ecological/geomorphology)

A Fully successful if we answer these
guestions.

Extensive multibeam bathymetric data
and downstream sedimerand water
guality monitoring



Collaborators

State USACE
Kansas Water Office | Kansas City District
Kansas Department of Wildlife and Parks Omaha District

Kansas Department of Health and Environment ERDCDOER Program
ERDGCEMMRP Program

IWR- Sustainable Rivers Program

Academic

University of Kansas (Engineering)

Kansas Biological Survey Other Federal

Kansas Geological Survey USGS |
Kansas State University (Aquatic Biology, Bureau of Reclamation

. : National Science Foundation
Engineering)

Virgina Tech
University of Delft



WID Demonstration Schedule

AWID Demonstration Fall 2028 September 17 September 27

ADred%ing operation for 10 total days and demobilization.
(200 hours of active dredging)

AWID Demonstration Spring 2026March 2026

ADred%ing operation fa&8=total days and demobilization.
(200 hoursof active dredging assumes 20 hours of dredging per day)

AWID Demonstration Summer 2026JuneJuly*

ADred%ing operation for 10 total days and demobilization.
(200 hours of active dredgingassumes 20 hours of dredging per day)

*Subject to change



WID Demonstration Schedule

AFall 2025 The purpose of the Fall 2025 is to determine the optimal dredge
operation (dredge location, speed, nozzle spacing, direction, reinjection), assess
the water quality, and ecological impact during the Fall.

A Spring 2026 The optimal parameters derived from the Fall 2025 test will be
employed during the Spring 2026 test to determine the maximum production
rate and cost per cubic yard and assess downstream changes from dredge
operation and flow management. Assess the downstream water quality and
ecological effects during the spring.

ASummer 2026 The optimal parameters derived from the Fall 2025 test and any
lessons learned from the Spring 2026 test will be employed during the Summer to
determine the maximum production rate and cost per cubi
yard. Additionally, the downstream water quality and
ecological effects during the Summer will be assessed.









Dredging began around 11:45 AM on -
Wednesday, September .7



Dredging operations continued
during the night.







* Graphic Credit: John Shelley =%
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No extra sediment A few minutes later
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Turbidity, KOR EXO2, in formazin
nephelometric units

500

Discharge (blue line) and turbidity (black line) in the channel downstream of Tuttle Creek Lake September 2025, showing a very
significant release of sediment during the Water-lnjection Dredging Demonstration Project.



A 5 continuous gage

stations
(turbidity/water

guality)

A Additional pre/post | 3 [& PP
water/sediment <

guality
measurements
A Cross-sections
A Bed/sandbar
sediment
A Invertebrates

Downstream Channel Monitoring
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Turbidity at Topeka 1/1/2025 to Arrival of WID Sedimen

A Note prior turbidity
spikes for year
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Turbidity at Topekag 9/1/2025 to Arrival of WID Sedimen

Turbidity, water, unfiltered,
nonochromne near infra-red LED light,

788-988 nn, detection angle 98 +-2.5
degreez, formazin nephelonetric units

USGS 06888990 KANSAS R AB TOPEKA WEIR AT TO

604
504
-
2
w 468
=
L
=
308
[
e
=
=
= 200
; -—.—,M
B
Sep Jep Sep Jep
B84 11 18 29
2025 2825 2025 2825

==== Provisional Data Sub_ject to Revision =—==--—
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Fall 2025 WID DenwPost Dredging Survey 10/17/202%

A North/south lines
where dredge ran

A Differences of
multiple feet from
pre-dredge survey

A Outlet channel
deepened




A Adjacent dredging
lanes are used to
Investigate the
Impacts of various
dredging parameters
on efficiency and

effectiveness.
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Spring 2026



KANSAS

Fuel cell filled with 1,800
gallons of diesel sinks in

Tuttle Creek Reservoir

by: Matthew Self
Posted: Mar 16, 2026 / 01:12 PM CDT
Updated: Mar 16, 2026 / 06:06 PM CDT

To be Clea[ 1.800 gallgns of fuel did not Diesel fuel leak confirmed at Tuttle Creek,
’ dredglng prolect delayed

S pl I I I nto th e Iake [ Brandon Peoples b on@1350kman.com 17, 2026 Updated N 8,2026

s e e T T i Latest News
A tank holding 1,800 gallons of fuel fell into~ e
the lake. |
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Mound of
sediment left
over from Fall
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