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• Low-tech  =  cost-effective, minimal engineering, 
hand-built, and sometimes short design life-span.

• Process-based = Utilize hydrologic, geomorphic, 
and biological processes to repair ecosystems 
and encourage potential to self-sustain.

• LTPBR excellent for systems that lack structural 
complexity, historically, this was achieved in 
many systems through beaver dam complexes. 

Low-Tech Process-Based Restoration

“Structural-starvation of wood and beaver 
dams in riverscapes is one of the most 
common impairments affecting riverscape 
health.” (Wheaton et al 2019). 



SOURCE: POLLOCK ET AL. 2014

WHY EMULATE BEAVERS? 
BEAVERS ARE ECOSYSTEM 
ENGINEERS – CREATE AND 
MAINTAIN MICROHABITATS



 

SOURCE: POLLOCK ET AL. 2014

a) Dams constructed in 
incised channel 
backwater

b) Altered hydraulics 
impacts geomorphic 
processes  
aggradation

c) Vegetation 
establishes,  water 
disperses over 
floodplain

d) More vegetation is 
established, new flow 
paths form  
anabranching

e) Water table is raised 
and river is reconnected 
to historic floodplain

f) Never-ending feedback 
loop  dynamic 
equilibrium is restored!



 

SOURCE: PASSMORE, 2019.





SOURCE: GOLDFARB 2018B



• PALS (POST-ASSISTED LOG STRUCTURES)

Mimic natural wood accumulation
Alternative to large wood structures

 

• BDAS (BEAVER DAM ANALOGUES)

Mimic beaver activity
Alternative to traditional grade control 

structures KRAUSE CREEK, SOURCE: RICHARDSON 2022

BACKWATER

BANK SCOUR

DEPOSITION



• PROJECT LOCATION: 737-acre ranch outside of 
Choteau, Montana

• PARTNER: Montana Freshwater Partners

• IMPAIRMENTS:  Vegetative cover, flow, temperature, and 
water quality 

• FUNDING SOURCE(S): Section 319 

• SOURCE OF DEGRADATION: Cattle and other  
anthropogenic influences  incision, widening, and loss 
of vegetation



OBJECTIVES: 

• Improve floodplain connection
• Enhance riparian function
• Promote geomorphic “stability” (reduce incision)
• Increase habitat diversity
• Improve water quality

RESTORATION ACTIONS:

• Construct beaver dam analog structures (BDAs)
• Remove small berm located within floodplain
• Install Cottonwood browse protectors



1) Assess floodplain connectivity 

2) BDA structure placement based on 
slope and topography

3) Establish height of structure

4) Examine resulting hydrology (i.e. 
area of influence and inundation) 
and iterate

 











SOURCE: PASSMORE 2019

• Pacific Northwest (Methow 
River)

• Northern Rockies - Ditched 
and Heavily Grazed Streams 
(Teton Spring Creek)

• Sagebrush Steppe / Arid 
Riverscapes 
(Wyoming/Utah)



Through reestablishment of natural processes, 
ecological function is restored  bolstering ecosystem 
resiliency through:

• Increased water storage
• Improvements in water quality (i.e., reduction in erosion, 

drop in temperatures, sediment and nutrient retention)
• Floodplain reconnection
• Increased biodiversity / habitat complexity
• Fire Resiliency 
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