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John Shelley, Ph.D.

Kansas City District

River Engineering and Restoration
Section

T o e L
A oSy T Yl T

2 2t ' e Ry Lol
: N T )3.-‘?:‘ 2N L e
— '- . B - - B

August 2012



Qutline

-
=4
¥

- "

— L

§ . —
B - -
y

:“‘ciif

,‘;_,J —
-

e
—

o
— - p—

BSTEM/HE

+ Sediment4mE

e,

\


http://race.fit2paddle.com/wp-content/uploads/2010/08/mr340-2010-2.jpg

Eroding upstream channels

Missouri River

-

Kansas River




Sediment Imbalances
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Figure 5. Loss of multipurpose pool water-storage capacity in Kansas federal reservoirs

. Data source: KWO (2008) -
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NWK Sediment-Related
Proiects

X
-Erosion hot-spot identification
-Geodatabase of bank
stabilization BMPs
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-Reservoir bathymetric surveys
-Development of reservoir sediment tools | Missouri River
-Sediment pass-through initial workshop o
\_ -Sediment pass-through scoping session Missouri River
2 (RSM %013) Degradation

Feasibility Study

Kansas River

— Geomorphology Study
-HEC-RAS/BSTEM validation T

model (RSM 2012) N

Kansas River
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Bed Change in HEC-RAS
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USDA- BSTEM

« Bank Stability Toe
Erosion Model

* Hydraulic erosion
on the toe and

slope

e Geotechnical mass
fallure
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Toe Model Output

Verify the bank material and bank and bank-toe protection information entered in the "Bank Material” and "Bank Vegetation and Protection”

worksheets. Once you are satisfied that you have completed all necessary inputs, hit the "Run Toe-Erosion Model” button {Center Right
of this page

Bank Material Bank Toe Material
Layer 1 Layer 2 Layer 3 Layer 4 Layer 5
| Erodible cohesive ||  Coarse sand |  Coarse sand | Cwn data | Cwn data | Cwn data Material
I 0.10 | 0.50 | 0.50 | Own data | Own data | Own data Critical shear stress
(Pa)
| 0.316 || 0.141 || 0.141 || Qwn data || Qwn data || Own data | Erodibility Coefficient
{cm®/Ns)
o Account for:
Run Toe-Erosion||srem cunawre -
308.00 -
Bas= oflayer 1
MOdEI Effective stress
306.00 - Bas=oflayers acting on each grain
g Base oflayer3
S 304.00 4 ] . Average applied boundary shear stress | ‘!F'a
'g_ Beseofleyers Maximum Lateral Retreat | 0.000 cm
E 302.00 Basszoflayer5 | Eroded Area - Bank I 0.000 m*
ieapone | Eroded Area - Bank Toe | 0.000 m®
200,00 - I Eroded Area - Bed | 0.000 m
e Eroded Area - Total | 0.000 m?
2085-66 r . i s \Watar Suface
-1e0o h.o0 1000 2000 3000 40.00 Export New (Eroded) Profile into Model
STATION (M)
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Toe Model Output

Werify the bank material and bank and bank-toe protection information entered in the "Bank Material” and "Bank Vegetation and Protection”

worksheets. Once you are satisfied that you have completed all necessary inputs, hit the "Run Toe-Erosion Model” button (Center Right

of this page

Bank Material

Bank Toe Material

Layer 1 Lavyer 2 Layer 3 Lavyer 4 Layer &
| Erodible cohesive ||  Coarse sand |  Coarse sand | Own data | Own data | Own data Material
I 0.10 | 0.50 | 0.50 | Own data | Own data | Own data Critical shear stress
(Pa)
| 0.316 || 0.141 || 0.141 || Own data || Qwn data || Own data | Erodibility Coefficient
{cm®/Ns)
o Account for:
Run Toe-Erosion||sream cumaure -
308.00 - i _
Basze oflaysr 1
MOdEI Effective stress
306.00 Baseaflayer acting on each grain
g Base oflayer3
S 304.00 1 ] . Awverage applied boundary shear stress | 596.730 ‘!F'a
'g_ Bessofiayers Maximum Lateral Retreat | 244 240 cm
z 302.00 Beszofiayer5 | Eroded Area - Bank | 29.801 m*
ieapone | Eroded Area - Bank Toe | 0.063 m®
200,00 - —_— Eroded Area - Bed | 0.563 m®
EETEE Eroded Area - Total | 30 426 m?
s T . i wmen \ater Suface
-10.00 .00 fogo 2000 3000 40.00 Export New (Eroded) Profile into Model
STATION (M)
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Bank model output

Werify the bank material and bank and bank-toe protection information entered in the "Bank Material” and "Bank Vegetation and Protection”
worksheets. Once you are satisfied that you have completed all necessary inputs, hit the "Run Bank-Stability Model” button.

Bank Material Properties

STATION (M)

Run Bank-Stability Model

0.34

Layer 1 Layer 2 Layer 4 Layer &
Silt Founded Sand Founded Sand Own Data Own Data
FHE-50 Water table depth (m) below bank top
(® Use water table
3 Input own pore pressures (kPa)
Own Pore FPore Pressure
Saz2oflayerd Pressures kPa From Water Table
E Basa of layer2 I LE‘F"EF 1 I 24 52 |
2 - Base oflayer3 I Layer 2 [ 73.55 |
f':i Base of layerd I Layer 3 [ 98.07 |
L
m 302.00 Boze of layers | Layer 4 [ 96.07 |
\ Failura plana I LE‘F"EF 5 I 98.07 |
00.00 Bank profie
roemenene Water surface Factor of Safety
-30.00 2000 10.00 = ::: 00 2000 A Watertable
Unstable



HEC-RAS

Water
Surface
Profiles

Bed elevation
changes

BSTEM

Toe/slope
erosion

Geotechnical
bank failure
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HEC-RAS 4.2

HEC-RAS BSTEM
Water
Toe/slope
Surface .
Profiles erosion
Geotechnical

Bed elevation

changes bank failure
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RSM FY 2012

kK from RSM
$50k to HEC

$25k to BSTEM Developers
$7k to Kansas City District
$6.5 to St Paul District
$6.5 to Rock Island



RSM FY12 IPR
District, RSM Activity Title

District PDT Members Stakeholders and Partners

» John Shelley (River Engineering, RSM Manager) » Chris Gnau (Kansas Water Office)
» Zach White (Kansas City- Former RSM Manager)

» Christy Ostrander (Planning, Section 204 PM)

» Colleen Roberts (River Engineering)

Leveraging/Collaborative Opportunities Milestones/Deliverables
. fools, models, et - Integrated HEC-RAS/BSTEM model

with Other Projects, Programs, Partners, etc " i o T . -
« HEC (Funding from Australia project) ansas River (Big Blue River) validation mode

« Section 204 ($50k+)
» St Paul District
* Rock Island District
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rict, RSM Activity Tit

¢ Models, Tools,

erosion software into  * HEC-RAS
‘river modeling software « BSTEM

stration model validating the
jare.

O&M, FRM, Environmental
2nt erosion of upstream channels

se of channels downstream of
ases/decreases in sediment

Missouri River

-

Kansas River
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