
Low-tech Process-based 
Restoration Workshop 

Colorado & Wyoming AFS



Workshop Agenda

1. Introductions & Goals
2. Background - Scope of Problem & Principles
3. Assessment and Approaches   
4. Science & Policy 
5. Open Discussion/ Q & A



3. Science of Low-tech Process-based Restoration

•What’s worked
• Suzzie and Maggie Creeks, NV – Grazing Management
• Spawn Creek, UT – Riparian & Beaver Management 
• Birch Creek, ID – Beaver Relocation
• Intensively Monitored Watersheds



LOW-TECH 
SUCCESS 
STORIES

Charnley (2019)



Grazing & Riparian Management

Maggie and Susie 
Creek, NV

Jon Griggs
Rancher

Carol Evans
BLM



1989
Summer grazing

1994
Fall grazing

Grazing & Riparian Management

Susie Creek, NV



Grazing & riparian management

2003
Fall Grazing, Beavers

2017
Beavers, Intensive Grazing



Birch Creek, ID - Beaver Relocation



Low-tech – Successes 
Relocation of beaver – Birch Creek, ID



Valley Bottom

Old Stream

Beaver Dams

Low-tech – Successes 
Relocation of beaver – Birch Creek, ID



Relocation of beaver – Birch Creek, ID

Single channel



Beaver Dams – Low flow duration

Pre-beaver
Pre-beaver Fit
Pre-beaver 95% CI
Post-beaver
Perennial stream



3. Science of Low-tech Process-based Restoration
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Intensively Monitored Watersheds IMWs; Bennett et al. (2016)



ELR - Nick Weber

Birch Creek IMW

Pollock et al. 2014, Bouwes et al. 2016, Weber et al. 2017



Pre-restoration

ELR - Nick Weber
Demmer and Beschta (2008)



Beaver Dam Analogue Restoration –
support and mimic beaver dams



• > 260 dams 
• 1-3’ deposition
• 1-3’ water table
• 230% inundation
• 1,200% side-channel

Physical  Response – Bridge Creek



Surface Water Temperature Response

Before After



Response: Channel Temperature Heterogeneity

From: Weber et al. (2017) PLoS ONE
DOI: 10.1371/journal.pone.0176313

https://www.researchgate.net/publication/316995139_Alteration_of_stream_temperature_by_natural_and_artificial_beaver_dams


ELR - Nick Weber



ELR - Nick Weber



Fish Response – Bridge Creek

168% increase in abundance

65% decrease in growth

52% increase in survival

172% increase in production (g/km/year)

x
x
=



Asotin Creek IMW



High-density post-assisted log structure treatment



PALS vs. BDA?Physical Responses • 100-400% increase LWD/100m
• 85-95% increase Jams/100m
• 45-60% increase Pools/100m
• 50-300% increase in Bar area
• 50-125% increase in Geo Units/100m
• 5-15% increase in inundation & side-

channel area



Physical Responses – Asotin Creek



Fish Response – Asotin Creek

40-50% increase in abundance

0% change growth & survival

25-90% increase in production (g/km/year)

30-80% increase in productivity (smolts/♀)

x
=



Contrasting Fish Responses 

Asotin IMW
(~700 PALS)

• Inundation      5-15%

• Production     25-90%

Bridge IMW 
(120 BDAs)

• Inundation       230%

• Production      170%



Low-tech - Resilience

Silverman  et al. (2018)



Baugh Creek, ID
Beavers and wood = fire (ecological) resilience

Fairfax and Whittle 2020

http://joewheaton.org/


Supporting Science – Questions/Discussions 


	Low-tech Process-based Restoration Workshop 
	Workshop Agenda
	3. Science of Low-tech Process-based Restoration
	LOW-TECH SUCCESS STORIES
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 13
	3. Science of Low-tech Process-based Restoration
	Slide Number 16
	Slide Number 17
	Beaver Dam Analogue Restoration –�support and mimic beaver dams
	Slide Number 19
	Surface Water Temperature Response
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Fish Response – Bridge Creek�
	Asotin Creek IMW
	High-density post-assisted log structure treatment
	PALS vs. BDA?
	Physical Responses – Asotin Creek
	Fish Response – Asotin Creek�
	Contrasting Fish Responses 
	Low-tech - Resilience
	Baugh Creek, ID�Beavers and wood = fire (ecological) resilience
	Supporting Science – Questions/Discussions 

