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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
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Degradation in the
ownstream Channels

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

Suspended Sediment Concentration, mg/L
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How much sediment is 20 mg/L?




How much sediment is 20 mg/L?

,. »* 1/50t" of a jelly
S > bean in 1 liter of
' 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

*3M yd? of sediment ren'foved by -
+$20M kel g
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Density Currents







Density Current
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Slide Credit; Michael Mansfield
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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
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Water Injection Dredging




Turbidity current discharges downstream through bottom service
gates




o -~ \

e

https://www.youtube.com/watch?v=J2Zikq6Zx68




Traditional Dredging Water Injection Dredging

* Land disposal * Recharge to river
* Miles of pipelines * No pipelines
* Pump sediment slurry 1000s of ft  * Pump clear water 10s of feet

* 555 *5

e Total control of discharge rate and ¢ Much less control over discharge
timing rate and timing



Tuttle Creek Lake Water Injection Dredging Demonstration

e Authorization: Flood Control Act of 1938

* Funding: Total Project Cost $9.1M

 Federal: Consolidated Appropriations Act FY22 (51.3M); FY23 ($2.8M)
Operations and Maintenance — Water Supply (WS); and S3M
reprogrammed from Tuttle Creek operations project

e State: State of Kansas - Kansas Water Office contributed an additional
S2M directly to USACE for the project.

* Project Managers: Laura Totten (USACE); Josh Olson (KWO)
* Technical Lead: Michael Mansfield (USACE)
* Water Quality Lead: Marvin Boyer (USACE)



Demonstration Objectives

Using 3 Multibeam Lchosounder

Test of the technology— not a typical
dredging project
* Goal: Answer questions
* Not: Dredge to a certain elevation or
volume

Tuttle Creek Lake Primary Questions
* How much sediment can WID move?
e WID production rate (cubic yards/hour)
* How much will it cost per cubic yard?
 What are the downstream effects?
(water quality/ecological/geomorphology)
* Fully successful if we answer these
questions.

Extensive multibeam bathymetric data
and downstream sediment and water
quality monitoring



Collaborators

State

Kansas Water Office

Kansas Department of Wildlife and Parks
Kansas Department of Health and Environment

Academic

University of Kansas (Engineering)
Kansas Biological Survey

Kansas Geological Survey

Kansas State University (Aquatic Biology,
Engineering)

Virgina Tech

University of Delft

USACE

Kansas City District
Omaha District

ERDC - DOER Program
ERDC - EMMRP Program

IWR - Sustainable Rivers Program

Other Federal

USGS
Bureau of Reclamation
National Science Foundation



WID Demonstration Schedule

 WID Demonstration Fall 2025 — September 17 — September 27

* Dredging operation for 10 total days and demobilization.
(200 hours of active dredging)

* WID Demonstration Spring 2026 — March 2026

* Dredging operation for 1@=setal days and demobilization.
(200 hours of active dredging — assumes 20 hours of dredging per day)

 WID Demonstration Summer 2026 — June-July*

* Dredging operation for 10 total days and demobilization.
(200 hours of active dredging — assumes 20 hours of dredging per day)

*Subject to change



WID Demonstration Schedule

* Fall 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.

* 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.

 Summer 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 cubic
yard. Additionally, the downstream water quality and
ecological effects during the Summer will be assessed.









Dredging began around 11:45 AM on
Wednesday, September 17,



Dredging operations continued
during the night.







* Graphic Credit: John Shelley







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.



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

* Note prior turbidity
spikes for year
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Turbidity at Topeka —9/1/2025 to Arrival of WID Sediment

-+ Turbidity increase
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Fall 2025 WID Demo — Post Dredging Survey 10/17/2025

* North/south lines
where dredge ran

* Differences of
multiple feet from
pre-dredge survey

e Outlet channel
deepened




« Adjacent dredging
lanes are used to
investigate the
impacts of various
dredging parameters
on efficiency and

o
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 clear— 1,800 gallons of fuel did not Diesel fuel leak confirmed at Tuttle Creek,
oy ' dredging project delayed
S p I | | I nto t h e | a ke . Brandon Peoples brandon@1350kman.com Mar 17, 2026 Updated Mar 18, 2026 %%

Latest News

A tank holding 1,800 gallons of fuel fell into PE—

Walmart

= K-State baseball tak
the lake.

= MHS girls’ T&F take
S SRR Relays

/’ % = Area softball roundu

e Wabaunsee recor ds

The tank and almost all the fuel was s e -

—_— : o or = Former Riley Count

retrieved. | -

= Manhattan baseball

= MHS girls’ soccer d



Mound of
sediment left
over from Fall
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Computed instantaneous suspended
sediment concentration in milligrams per

liter

Big Blue River near Manhattan

The data used to produce this plot are provisional and have not been reviewed or edited. They may be subject to change.

Computed instantaneous suspended sediment concentration in Big Blue River near Manhattan, KS
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Effect of Water-Injection Dredging (WID) Operations on Water Quality Downstream from Tuttle Creek Reservoir |
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https://www.usgs.gov/centers/kansas-water-science-center/science/effect-water-injection-dredging-wid-operations-water
https://www.usgs.gov/centers/kansas-water-science-center/science/effect-water-injection-dredging-wid-operations-water
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Conclusion

* Sedimentation is an ongoing problem at lakes across Kansas and the
United States

* Water Injection Dredging has the potential to be more cost effective

 Fall 2025 and Spring 2026 carried out successfully (though not
without problems!)

* Downstream concentrations stayed within permitted limits

* Waiting on USACE for full release of multibeam bathymetry



June* 2026- Final Demonstration Project
Dredging Session

June 16-17, Sedimentation Summit

*Weather permitting!



Questions?






	Slide 1
	Slide 2
	Slide 3
	Slide 4: Big Blue River
	Slide 5: Tuttle Creek Lake
	Slide 6
	Slide 7: Tuttle Creek Lake
	Slide 8: Tuttle Creek Lake
	Slide 9
	Slide 10
	Slide 14: A National (And International) Problem
	Slide 15: A National (And International) Problem
	Slide 16: Degradation in the Downstream Channels
	Slide 17
	Slide 18: Sediment Regime Flowing Into Tuttle Creek Lake
	Slide 19: Sediment Regime Flowing Into Tuttle Creek Lake
	Slide 20: How much sediment is 20 mg/L?
	Slide 21: How much sediment is 20 mg/L?
	Slide 22: Sediment Regime Flowing Into Tuttle Creek Lake
	Slide 23: Outline
	Slide 24
	Slide 25
	Slide 26
	Slide 27: Outline
	Slide 28: Density Currents
	Slide 29
	Slide 30: Density Current
	Slide 31: Density Current
	Slide 32: Density Current
	Slide 33: Density Current
	Slide 34: Density Current
	Slide 35: Density Current
	Slide 36: Water Injection Dredging
	Slide 37: Turbidity current discharges downstream through bottom service gates
	Slide 38
	Slide 39
	Slide 40: Tuttle Creek Lake Water Injection Dredging Demonstration
	Slide 41: Demonstration Objectives
	Slide 42: Collaborators
	Slide 43: WID Demonstration Schedule
	Slide 44: WID Demonstration Schedule
	Slide 45
	Slide 46
	Slide 47: Dredging began around 11:45 AM on Wednesday, September 17th.
	Slide 48: Dredging operations continued  during the night.
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53: Downstream Channel Monitoring
	Slide 54: Turbidity at Topeka – 1/1/2025 to Arrival of WID Sediment
	Slide 55: Turbidity at Topeka – 9/1/2025 to Arrival of WID Sediment
	Slide 56
	Slide 57: Fall 2025 WID Demo – Post Dredging Survey 10/17/2025
	Slide 58
	Slide 59: Spring 2026
	Slide 60
	Slide 61: Mound of sediment left over from Fall
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66: Big Blue River near Manhattan
	Slide 67
	Slide 69: Conclusion
	Slide 70: June* 2026- Final Demonstration Project Dredging Session
	Slide 71: Questions?
	Slide 72

