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Background / Context
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Post-
Restoration

Storms

Notable deposition
110 mm cobbles
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Context

* 5 Analog
* 5 Empirical
« 2 Analytical
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Questions Post-Restoration

* Could a 1D model adequately predict
the extent of the washout/deposition?

 How well does a 2D model perform?

« What kind of flows were needed to
produce such a significant change in

the bed?
« Which is the "best value” approach?
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2 RAS Approaches

1D 2D

» Sediment Transport dynamics * Flow dynamics
* Quasi-Unsteady * Unsteady
* 1D Flow multiple flood magnitudes « 2D Flow multiple flood magnitudes
» 1D Sediment Transport * NO Sediment Transport

- Bed Composition - Velocities/Stream Power
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2 RAS Approaches

1D

« Sediment Transport dynamics
* Quasi-Unsteady
* 1D Flow multiple flood magnitudes
« 1D Sediment Transport

-> Bed Composition
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1D Sediment Transport Model Development

DEM & Landuse

1D XS Placement

+ Sediment Transport dynamics
* Quasi-Unsteady Bed gradation (soil composition)
* 1D Flow multiple flood magnitudes
* 1D Sediment Transport

Boundary conditions at US and DS

- Bed Composition

Temperature
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1D Sediment Transport Model Development

1D

+ Sediment Transport dynamics
* Quasi-Unsteady
* 1D Flow multiple flood magnitudes
* 1D Sediment Transport

- Bed Composition
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DEM & Landuse

XS Placement

Bed gradation (soil composition)
Boundary conditions at US and DS

Temperature



1D Sediment Transport Model Development

Table 3 - Streambed Particle Distribution at project extents

Particle Distribution | Mean Diameter (mm) Type Percent
D16 (mm) 36 Silt/Clay (%) 0
D35 (mm) 57 Sand (%) 0
D50 (mm) T6 Gravel (%) 41
D84 (mm) 190 Cobble (%) 55
D95 (mm) 250 Boulder (%) 4

Table 2 - Streambed Particle Distribution at Point Bar

Particle Distribution | Mean Diameter (mm)
D16 (mm) 5.2
D35 (mm) 9.7
D50 (mm) 12
D84 (mm) 41
D95 (mm) 61

A presentation by Wood.

Bed gradation (soil composition)

Boundary conditions at US and DS

Temperature



1D Sediment Transport Model Development

Table 3
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1 D Quasi-Unsteady

Sediment Transport
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1 D Quasi-Unsteady
Sediment Transport
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2 RAS Approaches

2D

* Flow dynamics
* Unsteady
« 2D Flow multiple flood magnitudes
* NO Sediment Transport

- Velocities/Stream Power

A presentation by Wood.



2D Model Development

DEM & Landuse 2D
* Flow dynamics
Grid development * Unsteady

« 2D Flow multiple flood magnitudes
* NO Sediment Transport

Boundary conditions at US and DS

- Velocities/Stream Power

A presentation by Wood.



2D Model Development

DEM & Landuse
Grid development
Boundary conditions at US and DS

(flow only)

A presentation by Wood.

2D

* Flow dynamics
» Unsteady

2D Flow multiple flood magnitudes
* NO Sediment Transport

- Velocities/Stream Power
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2 RAS Results

A presentation by Wood.
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Peak Flows

Event Flow

1.11- year 199 cfs
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| 5-year 739 cfs |
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1D
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2 RAS Results
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2 RAS Results
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2 RAS Results

1D
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2 RAS Results
1D
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Stream Power

From Wikipedia, the free encyclopedia

Stream power is the rate of energy dissipation against the bed and banks of a river or

stream per unit downstream length. It is given by the equation:

(= pgQS
where 1 is the stream power, p is the density of water (1000 k:g."m3jj+, g is acceleration due
to gravity (9.8 m.-':az}. Q is discharge {n"lE"_."S}. and 5 is the channel slope.
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1\ 125 mm cobbles
only moving on US

What's going on
here?
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« 2D flow & 1D sediment transport
generally corroborate each other
« Some areas demonstrate
observed phenomena
« Some areas do not
>>> Useful as a check
>>> Requires engineering judgment
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2 RAS Approaches

- Higher Effort
+ More detall
+ Dynamics of particular particles

- Dredged Cum

- Hfective Depth

- Hfective Width

- Fall Velocity

. Flow

- Froude Number Channel

- Hydraulic Radius

- Invert Change

- Invert Blevation

- Lat Struc Mass Div

- Long. Cum Mass Change
Long. Cum Mass Moveable Limit
Manning’s n Channel
Mass Bed Change
Mass Bed Change Cum

1D

sizes US to DS

- Mass Capacity
- Mass Cover
- Mass In
- Mass In Cum
Mass Inactive
- Mass Active
- Mass Out
- Mass Out Cum
- Mass Subsurface
Mean Effective Invert Change
-- Mean Effective Invert Hevation
Moveable Elv L
-- Moveable Elv R
- Moveable Sta L
- Moveable Sta R

A presentation by Wood.

Lo

- Invert Change

- Reduce Amor Factor
- Sediment Concentration
- Shear Stress

Shear Velocity

- Slope
- Temperature
- Thickness Cover

Thickness Inactive

- Thickness Subsurface
- Velocity

- Water Surface
--d10 Cover
--d10 Inactive
--d10 Subsurface

2D

+ Lower Effort
+ Big picture US/DS/side-side
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Limitations/Improvements

* More comparisons: model vs. reality

— Higher resolution XS/data within study area
and outside of study area

 New models in RAS 5.0.3+
— Unsteady Sediment Transport

— BSTEM
» Bank Stability & Toe Erosion model

A presentation by Wood.



Questions, Answered

* Could a 1D model adequately predict
the extent of the washout/deposition?

 How well does a 2D model perform?

« What kind of flows were needed to
produce such a significant change in

the bed?
« Which is the "best value” approach?
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