
 
 

 

 

 

Scenario Modeling and 

Restoration Implications  

 
Paul Kolp1, Matt Van Ess2, Keith Marcoe1, Sam Geisse2  

 
1 Lower Columbia Estuary Partnership  

2 Columbia River Estuary Study Taskforce   
 
 
 
 
 
 
                                                                 

1 



Background  
Å Estuary Partnership works with our partners and 

stakeholders to address habitat loss and declines in fish 

& wildlife populations through ecological restoration.  

Å Many of  the wetland/floodplain sights present similar  

challenges: 

V hydrologically altered  

  -  disconnected  from main-channel(s) 

   - reduced shallow-water habitat  

V monoculture(s) -invasive species 

V leveed/anthropogenic manipulations 

V landowner/social complexities  
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E. Fork Lewis R. Karlson Island  
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 Background  

ÅWe wanted to better understand how the site(s) are 

functioning and we used inundation scenarios to òtestó 

potential management actions and to evaluate: 

 -   increased habitat for juvenile salmonids and 

     aquatic and native vegetation communities?  

 -  evaluate risks to adjacent landowners 

 -  cost : benefit(s) 

ÅConnect modeling efforts with attributes of  a properly 

functioning system and physical processes. 

     Recovery Trajectoriesé..  
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Case Study 1 - East Fork 

ÅEvaluate project feasibility related to levee 

breaching using hydrodynamic modeling at two 

sites.    
 

     East Fork Lewis River:   

      Question 1- is levee limiting flow- how /where? 

      Question 2- current vs. potential habitat? 

      Question 3- risks to landowners?    

      Question 4- what are egress/ingress inundation flows?   

       

   

5 



Karlson Island:   

Question 1- is the levee limiting flow at high tidal 

and fluvial events- how where? 

Question 2-  what is the site inundation under 

different hydrologic òeventsó?   

Question 3- what are the distributary velocity 

conditions?  

Question 4- what are the effects of  removing the 

sediment plug?  

 

Case Study 2- Karlson Island 
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Methods 

1)  Conceptual modeling 

ÅDefine problem and healthy attributes 

ÅConnect form to physical processes 

ÅDefine expected ecological outcomes 
 

2) Hydrodynamic modeling   

Å 1D-HEC Geo-RAS  

- digital elevation modeling  

- hydrology- fluvial and tidal datum   

-   Arc- GIS GUI interphase  
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Conceptual Model  

* Model based on Trinity River Restoration Plan & Bottom et. al (2006 & 2011- in press)  
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1. Spatially complex channel-to-floodplain morphology 

2. Flows are predictably variable 

3. Infrequent channel resetting floods 

4. Minimum depth, velocity and òedgeó requirements 

5. Functional floodplain 

6. Self-sustaining (native) riparian plant communities 

7. Naturally fluctuating groundwater table 

 

 DISTURBACE REGIMES ARE KEY  

  CAN WE GET THERE?  

 Physical Processes and Form  

   Healthy Attributes    

*  Based on Approach for the Trinity River (McBain & Trush, 2006)  9 



Hydrodynamic Model Inputs   
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East Fork Profile 2- March- Ingress 
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1-May-07

Downstream Boundary Condition Unsteady 
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Upstream Boundary- Unsteady

Boundary Conditions- Hydrology 
 Karlson Island Signature  

 ELEVATION/LAND - USE   
SEDIMENT ð Grain        

Roughness 
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Model Geometry- E. Fork  

Model Geometry Arc - GIS 
- Cross- sections  
- Center Line  
- Streambank line 
- Levees  
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Profile 1 

Nov-

ingress  

Profile 2 

March- 

ingress/ 

egress  

Profile 4 

June- 

egress  

Results: E. Fork- Current Conditions   

Profile 3 

March- 

ingress/ 

egress  
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Results: E. Fork-Levee Breach 
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Results: Inundation flows 
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Results: Levee Functioning  

     2009- 12,500 cfs  
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Results: Karlson Island Levee 
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Å Levee is not overtopped even at 

highest stage modeled  

Å Limited floodplain inundation  

Å In-channel hydraulics not known 

Eastern Extent  Western Extent  

Å Levee is not overtopped even at 

highest stage modeled  

Å Greater floodplain inundation  



Results: Karlson Island Inundation  

Å Modeled four tidal signatures/Columbia River 

flows- tidal stage increased from: 1.53 ft. to 9.19 ft.   
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