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Vegetated Riparian Buffers

Beaver Coexistence

Beaver Dam Analogs (BDAs)



Riparian Zone:

• Interface between 

land and stream

Importance:

• Erosion Control

• Nutrient Attenuation

• Temperature 

Reduction

• Wildlife Habitat

VEGETATED RIPARIAN BUFFERS

















BEAVER COEXISTENCE

• Aquifer storage

• Clean water

• Wetlands

• Fish & wildlife habitat

• Wildfire defense



Tree Wrapping



Culvert Protection



Beaver Dam Notch Fencing



Flexible Pond Leveler





BEAVER DAM ANALOGS (BDAs)









Okanogan Highlands Alliance



Okanogan Highlands Alliance



Thompson Creek Beaver Dam Analog (BDA) 
Stream Restoration Project









Design Phases 
of Thompson 
Creek BDA's

• Phase I design and construction 
completed Nov 2021

• Phase II design complete, 
construction Summer/Fall 2025

• Phase III, design underway for 
BDAs in reach upstream of Phase I 
and II 

Phase I



Channel Spanning Dam
Primary Dam

Secondary Dam

Constrictor Dam



Phase I, Three Years of Monitoring 
(2021 – 2024)

• Hypotheses:

– #1 Increase water storage 

– #2 Increase sediment storage 

– #3 Reduce total phosphorus concentrations entering lake

– #4 Increase macroinvertebrate diversity 

• Methods:

– #1 - Aerial images from drone with water depth profiling 

– #2 - Soil probing 

– #2 - Repeat cross section and longitudinal profile surveys 

– #3 - Water sampling and testing for total phosphorus concentrations

– #4 - Macroinvertebrate sampling and identification 





Aerial Images Starter Dam #1

Nov 2021 

Nov 2022 

Jan 2024 



Repeat Cross Section Surveys  - Starter Dam #1

Aggradation – about 1.0 ft
Aggradation – about 2.5 ft

Channel widening by BDA 
Starter Dam is leading to 
sediment aggradation in 
main channel.  

No real change



Floodplain Reconnection – SD#3



Water Column Total Phosphorus Testing

• No significant change in water column TP over 3 years
• Scour under BDAs allows for sediment and TP 

transport
• Could use more ponding to retain sediment and TP

• Phase II Adaptive Management of BDAs



Sediment Total Phosphorus Testing

• Legacy sediment is loaded with TP! 
– Limits ability to adsorb TP from water 

column 

• More ponding and vegetation needed to 
retain sediment and uptake TP
– Phase II Adaptive Management of BDAs



Adaptive Management Plan for Thompson Creek BDAs

• Complex 1 - focus on widening 
and roughness 
– Post Assisted Log Structures 

(PALS), bank attached and mid-
channel

– Channel Spanning Dams add 
roughness

– Constrictor Dams increase 
sinuosity

• Complex 2 - focus on ponding 
and floodplain reconnection
– Starter and Secondary Dams 

Sealed to Pond

– Channel Spanning Dams add 
roughness to protect SD



California Creek BDAs
Valleyford, WA

TLC, USFWS, Gonzaga

Before BDAs

Building BDAs

After BDAs

Project Goals:
• Sediment trapping
• Increased roughness and hydraulic diversity
• Reduce erosion on outside banks
• Improve habitat conditions for macros and fish
• Pilot project - Learn from BDA application



Rattler Run Creek BDAs
Fairfield, WA

TLC, USFWS, Gonzaga

Before BDAs

Building BDAs

After BDAs

Project Goals:
• Promote ponding and sediment trapping (Palouse Ag 

Sediments)
• Increase roughness and hydraulic diversity
• Floodplain reconnection and increase groundwater 

table to feed vegetation
• Improve habitat for macros and fish



Spangle Creek BDAs
Spangle, WA

TLC, USFWS, Gonzaga

Before BDAs

Building BDAs

After BDAs

Project Goals:
• Promote ponding and sediment trapping (Palouse Ag 

Sediments)
• Retain water longer in the creek (dries up) – feed the 

floodplain vegetation
• Increase roughness and hydraulic diversity
• Improve habitat for macros and fish

All these beaver restoration projects contribute to the 
greater river restoration work being done in the Spokane 

River watershed



Beaver are Bloody Brilliant!

Questions?
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