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• CASE STUDIES
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• SALMONID HABITAT ESTIMATES

• SEDIMENT TRANSPORT
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• SHEAR STRESS 

3. CHURCHILL VALLEY

• FLOW DEPTH (FLOODING)

• SHEAR STRESS (RISK ANALYSES)
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Dynamic Construction

Natural Channel Design

Legacy Sediment Removal (Stage Zero)



WHAT IS 2D HYDRAULIC MODELLING?

Reprinted from SRH2D User Manual USBR (2008)



WHAT IS 2D HYDRAULIC MODELLING?

Reprinted from SRH2D User Manual USBR (2008)

Inputs

1. Mesh (topography)

2. Boundary Conditions

3. Surface Roughness

Outputs

1. Pretty Pictures

2. Velocity 

3. Depth

4. Shear Stress

5. Water Elevations

6. Froude Number

7. Pretty Pictures



WHAT QUESTIONS DO WE ASK OF 2D 
HYDRAULIC MODELS?

Direct Outputs

1. Velocity (Erosion)

2. Depth (Bathymetry)

3. Shear Stress (Erosion)

4. Water Elevations (Flooding)

5. Froude Number (Hydraulic Jumps)

Derived Outputs

1. Fct(Velocity, Depth, Ecology) = Fish Habitat

2. Depth*Velocity= Unit Discharge

3. Fct(Shear, Velocity, Sediment) = Sediment Transport

4. Shear = Structure Placement

5. Water Elevation = Riparian Vegetation

6. Pretty Pictures and Video



WHAT IS 2D HYDRAULIC 
MODELLING?



Trinity River – 

largest tributary 

of the Klamath River

112 river miles from 

Lewiston Dam to 

Klamath River confluence

Sacramento

Primary TRRP Project Area
(40 River Miles)

TRINITY RIVER, SALMONID HABITAT ESTIMATES
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TRINITY RIVER, SALMONID HABITAT ESTIMATES

Reprinted from 

Hampton et al. 1988 Reprinted from 

Hampton et al. 1988
MEAN COLUMN VELOCITY (FT/SEC) WATER DEPTH (FT)
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TRINITY RIVER, SALMONID HABITAT ESTIMATES

Weighted 

Usable 

Area 

(WUA)
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4 MILE RUN, STAKEHOLDER VISUALIZATIONS

OBJECTIVES

• REDUCE COMBINED 

SEWER OVERFLOW

• REDUCE FLOODING

• INCREASE HABITAT

• ENHANCE PARK 

EXPERIENCE



4 MILE RUN, STAKEHOLDER VISUALIZATIONS
DAY-LIGHTED 3D STREAM DESIGNED

 

• BANKFULL CHANNEL
• FLOODPLAIN
• DEPRESSIONAL WETLANDS
• TRAILS
• RECTANGULAR PLAYING FIELD

 



4 MILE RUN, STAKEHOLDER VISUALIZATIONS

• FLOODING EXTENTS
• PARTICLE TRACING FLOW PATH VISUALIZATION
• VIDEOS
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4 MILE RUN, STAKEHOLDER VISUALIZATIONS

SHEAR STRESS AT 
BKF (80 CFS)

SHEAR STRESS AT 
150 CFS

SHEAR STRESS AT 
350 CFS

Flow

Flow

Flow



4 MILE RUN, STAKEHOLDER VISUALIZATIONS



CHURCH HILL, LEGACY SEDIMENT REMOVAL
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THE END…

QUESTIONS?

MORE PICTURE?



QUESTIONS?

MORE PICTURE?

• Traditional Alternating 

Left/Right Meander 

Pattern

• 1.9% slope 

• Drainage Area = 8 mi2

POST CONSTRUCTION MODELLING
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