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Background & purpose 

• Active restoration in Lower Columbia River Estuary   

 

• Emerging recognition of beaver benefits 

 

• Beaver analog structures (BASs) in tidal areas 

 

• How do BASs work? 

 

• How to assess potential functionality of BASs? 

 

• Can implementation of BASs be improved? 
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What are Beaver Analog Structures 

(BASs)? 
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Process & 

benefits of 

dams 

• Groundwater 
recharge/connectivity 
 

• Channel widening 
  
• Sediment accretion/ 

vegetation 
 

• Increase veg rich./div. 
 

• Lower stream power 
 
• Raised water table 

 
• Higher base flows, 

cooler flow  
Pollock, M.M., et al 2015. (The Beaver Restoration Guidebook) 
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Beaver Assessments 

• BRAT (2014) – Utah-specific 

• HSI (1982-83) for beavers – 

beavers are everywhere! 

 

• USFWS/NOAA/USFS/PSU 

Beaver Guidebook (2015) – 

limited tidal information 
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Approach 

 

La Center Wetlands (3 sites) 

Sauvie Island (7 Sites) 

Oaks Bottom 

Sandy River Delta 

Horsetail / 

Oneonta Creeks 

(6 sites) 

Dibblee Point (2 sites) 

South Tongue Point (3 sites) 

Megler Cr 

• Reconnaissance  level 

effort 

• Range of habitat types 

& hydrologic conditions 

• 8 locations 

• 25 sites 

– 12 BASs 

– 7 natural dams 

– 6 potential/likely sites 

Columbia River Estuary Ecosystem Classification – Level 3 Hydrogeomorphic Reaches (EPA/USGS/LCEP/UW) 
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Approach 

Dam it…   
to build 
or not to 
build? 

Morphology 

Hydrology 

Vegetation 

National Geographic 2016 Castor canadensis 
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Data Collection 

• Vegetation (general cover/density, proximity to 

bank) 

• Hydrology (tidal/fluvial dominance, depth, 

velocity) 

• Morphology (width, depth, side-slope, substrate) 

• Beaver presence / absence, former dams 

• Other potentially relevant potential factors (water 

control structures, burrows etc.) 
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SOUTH TONGUE POINT SAUVIE ISLAND – DEEP/WIDGEON SL 

HORSETAIL CREEK DIBBLEE POINT 
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Results: Vegetation 

Success: 

Dam/BAS in use 

Failure:  

No dam/BAS not 

used 

small creeks 

mud 
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Results: Hydrology 

Success: 

Dam/BAS in use 

Failure:  

No dam/BAS not 

used 

lower tier 
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Results: Hydrology 

Success: 

Dam/BAS in use 

Failure:  

No dam/BAS not 

used 

low energy 
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Results: Morphology 

0.5:1 

(Steep) 

x 

5.0:1 

(Shallow) 

x 
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Results 

0 

- - - - - - - 
1.0 

Dam Height Key 

0.5 

>0.7 fluvial/mixed 
muted/tidal 



CREC 2016 

Findings – Very Low Overall Use 

• 1 out of 12 BASs used (give up 

now!) 

 

• Some structures very close; 

redundant (multi-use) 

 

• New/immature, recently restored 

sites 

 

• Adequate existing water depths 

(no dam needed) 

 

• Lack of acoustics? 
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Findings and Recommendations 

• Vegetation 

– Sticks - yes, but don't forget mud! 

– Key difference: fluvial systems 

(coarser sediment) v. tidal (silt/mud) 

• Morphology 

– Low bank preference 

– Higher flows overtop bank, distribute 

energy, and less likely to fail dam 

– Large Woody Debris (LWD), not pole 

lines 

• Hydrology 

– Depths > 2-2.5’ preferred 

– Anomaly - lower depths due to 

staggered dams (tidal and non-tidal) 
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• Limited sample - additional sites recommended 

(e.g. Batwater and HGM reaches A + D) 

• Re-visit sites across seasons, years, after maturity 

• Water quality considerations – salinity in HGM 

Reach A 

• Identify vegetation types 

• Natural dams – what makes them persistent? 

 

 

 

• Inform restoration practitioners – considerations 

• Better BAS design efficiency – more beaver! 

 

Further Study Needs 

Management Implications  
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• Increased habitat capacity, floodplain connectivity 

• Climate change anomaly resiliency 

– Native vegetation, groundwater recharge 

– Improved surface H2O quantity & quality 

 

What can beaver do for you! 

National Geographic 2016 
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• Colin Thorne, ESA 

• Matt Schwartz, Chris Collins, LCEP 

• Jason Smith, Tom Josephson, CREST 

thecutest.org 
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Questions? 
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