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TUTTLE CREEK LAKE o, S
usamy orenaness. MIULTIPURPOSE POOL SEDIMENTATION Kansas

* 49% full of sediment (multipurpose pool)

» 3,794 ac-ft / year (6.1 M CY / year) sedimentation
(multipurpose pool)

* On par with original projections
» Future without action: near total loss of multipurpose pool
» Deposition thickness

o 2510 50 ft in the submerged channel

o 510 20 ft in the submerged floodplain

o Highly erodible and fluidizable clays and silts

Elevation
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WATER INJECTION DREDGING Kansa;

US Army Corps
us.ARMY of Engineers. Water Office

CUSTOM{BREDGE



—-_..H___E_Hver level

Figure 4.1: The driving force of the density current is the hydrostatic pressure difference and the
restoring force is the friction with the bed. Source: PIANC (22)
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Jetting Suspensioning Outflow

Jet beam

Hydraulic jump

Figure 4.5: Overview WID. Adapted from Kortmann (74)



US Army Corps KHI'IS aS
us.arRMy of Engineers. Water Office
Table 2. European WID projects.
Production
Soil Volume Duration Rate
Project Name Description (ydd) (hr) (yd3/hr)
Epon Harbor, Delfzigl, Netherlands sitand fine sand | 209,600 192 1,002
Shipping Lane Boontjes,
Waddenzee, Netherlands N/A 19,620 19 1,033
Ferry Harbor and Entrance Channel,
Den Burg, Texel, Netherlands N/A 26,200 13 2,015
Wesbuitenhaven, Terneuzen, Netherlands N/A 655,000 222 2,950
Crouch River, Great Britain clayey silt 8,060 11 733




U5 ARMY

US Army Corps
of Engineers.

Table 1. USACE WID projects.

Production

Cost Volume Duration Rate
Project Name Project Site ($) iyd?) (hr) (yd*hr)

Upper Mississippi River 1992 Wl and IL MA 8,000 06 a3
Calumet 1594 LA 41,438 15,644 24 652
Mew Orleans Harbor 1998 LA 731,975 650,482 1,368 476
MNew Orleans Harbor 2001 LA 794,260 334,530 849 394
E;”;gj;nf? 'SD% ;‘“””E" TX 335810 | 113.200 96 1,179
Houston Ship Channel - -
Caypont Flmg 5001 T NA 116,671 48 2,431
Houston Ship Channel
Carpenters to Green Bayou TX MA 26 259 06 274
2001
Houston Ship Channel
Bayport Flare 2001 X MA 97,900 72 1,360
MNew Orleans Harbor 2002 LA 1,619,968 888,406 960 8925
Michoud Canal 2002 LA 79,264 232,235 GG 2,419
MRGO* 2003 LA 98,900 350,000 06 3,645
;‘f{‘;‘gﬁ“'} ?D“[E Channel TX 1183014 | 566,507 | 2,136 265
Mew Orleans Harbor 2005 TX 2,339 686 531,046 672 790
Calumet 2010 LA 260,436 22 406 24 834

Kansas

Water Office
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PROJECT GOALS

US Army Corps
us.ARMY of Engineers.

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?
« WID production rate (CY/hr)
 How much will it cost per cubic yard?
« What are the downstream effects?

(WQ/ecological/geomorphology)

» Fully successful if we answer these questions.

Bathymetric Swurvey
Using a2 Multibeam Lchosounder

Extensive multibeam and
other monitoring surveys




SECONDARY QUESTIONS Kansas

US Army Corps
us ARMY of Engineers. Water Office

12 Different Labs/Research Centers Involved in Data Collection
and Testing

How can we optimize sediment
removal? (dredge speed and direction,
jetbar distance to bed, number of
passes, etc.)

* Factors that influence density current
(sediment concentration, height, width,
speed)? How do they spread laterally?

« Can numerical or empirical models be
used to simulate production?

* How quickly does the sediment

settle/consolidate following dredging?

e T T * Does in-lake chemistry change?

i » Downstream channel fish population

i response?

 Downstream channel sandbar

deposition?

* Engineer Research and Development Center (multiple
sections and labs)

« University of Kansas (multiple departments and centers)

« Kansas State University (multiple departments and centers)

« Kansas Water Office

« Bureau of Reclamation

* Virginia Tech

« University of Delft, Netherlands
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MONITORING Kansas

US Army Corps
us.ARMY of Engineers.

- Kansas R CURES : . et
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Cﬂ,pﬁ FALL DREDGE PLAN

us.ARMY of Engineers.

Water Office
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_PRELIMINARY DATA Ko

US Army Corps
us.ARMY of Engineers.

Acoustic
Backscatter

Speed

Direction

Courtesy of Jarrell Smith, ERDC

20

Water Office

buoyID:Black stationlD:B172, filename:S101777A064_WID.mat
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FALL 2025 TURBIDITY Kansas

US Army Corps .
us.ARMY ©of Engineers Water Office
Continuous data

Big Blue R NR Manhattan, KS - USGS-063887000 Subscribe to WaterAlert

- using custom time span -
- using graph zoom -
September 15, 2025 - November 30, 2025
Turbidity, water, unfiltered, monochrome near infra-red LED light, 780-900 nm, detection angle 90 +-2.5 degrees,
formazin nephelometric units (FNU) [YSI EXO]

36.0 _FNU - Oct 08,2025 01:30:00 PM CDT
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SPRING 2026 TURBIDITY

US Army Corps

us.ARMY of Engineers. .
Continuous data

Big Blue R NR Manhattan, KS - USGS-06887000

FNU

- using custom time span -
- using graph zoom -
March 25, 2026 - May 29, 2026

Subscribe to WaterAlert

Turbidity, water, unfiltered, monochrome near infra-red LED light, 780-900 nm, detection angle 90 +-2.5 degrees,

1500

1000

500

formazin nephelometric units (FNU) [YSI EXO]
48.5 _FNU - Mar 27,2026 02:10:00 AM CDT
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us.ARMY of Engineers. Water Office

Time vs. Concentration with Dredging Periods
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CG,WNEXT STEPS

us.ARMY of Engineers.

 Complete Summer 2026 Dredging Period
 USACE Technical Report
 Intermittent journal articles and technical analyses

24



QUESTIONS?

US Army Corps KallS aS

USs.aARMY of Engineers. Water Office
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