
LOW-TECH APPROACHES
WATS 5350 CAPSTONE



PURPOSE

•Background
•Structure types



OUTLINE: Low-Tech Approaches

I. Background of low-tech
II. Low-Tech approaches to be aware of
III. Low-Tech structures we will focus on (i.e. 

BDAs and PALS)

From Shahverdian et al. (2019) – Chapter 1 & 4 of LTPBR Manual
DOI: 10.13140/RG.2.2.14138.03529 DOI: 10.13140/RG.2.2.22526.64324

http://dx.doi.org/10.13140/RG.2.2.14138.03529
http://dx.doi.org/10.13140/RG.2.2.22526.64324


Design Manual References – Chapters 1 & 4

Chap 4: Shahverdian et al. (2019a) 
DOI: 10.13140/RG.2.2.22526.64324

Chap 1: Shahverdian et al. (2019a) 
DOI: 10.13140/RG.2.2.11621.45286

http://dx.doi.org/10.13140/RG.2.2.22526.64324
http://dx.doi.org/10.13140/RG.2.2.11621.45286


Low-Tech Approaches – Definition

Adapted from figure 6.10C (p. 254) a of Bennett et al. (2019)
Chapter 6 of LTPBR Manual 
DOI: 10.13140/RG.2.2.25043.22567

http://dx.doi.org/10.13140/RG.2.2.25043.22567


Low-Tech Approaches – Restoration Principles

Strength in numbers Make a mess
ELR – Steve Bennett

Figure 6.15a (p 261) of Bennett et al. (2019) – Chapter 6 LTPBR 
Manual DOI: 10.13140/RG.2.2.25043.22567

See Wheaton et al. (2019) – Chapter 2 LTPBR Manual for Principles
DOI: 10.13140/RG.2.2.34270.69447

http://dx.doi.org/10.13140/RG.2.2.25043.22567
http://dx.doi.org/10.13140/RG.2.2.34270.69447


What Low-Tech Approaches are NOT 

NASA Spent Millions to Develop a Pen 
that Would Write in Space - the Soviet 
Cosmonauts Used a Pencil~



Low-Tech Approaches are not form mimicry! 

From Avery (2004): WDNR



What’s the “PBR” in Low-tech 

ELR – Steve Bennett

Promoting natural rates and magnitudes ... 

http://lowtechpbr.restoration.usu.edu/


PBR principles

• Root cause
• Consistent

ELR – Steve Bennett

• Scale
• Clear goals

http://lowtechpbr.restoration.usu.edu/


Low-tech is not new

See Heter (1950): Journal of Wildlife Management



Low-tech is not new

Gully erosion Channel incision

Figure 66 from Frédéric Liébault (2003) PhD Thesis
See also: Demontzey (1892 & 1894)

SCS (1930s)
See also: Kraebel & Pilsbury (1934) USFS

https://s3-us-west-2.amazonaws.com/etalweb.joewheaton.org/Workshops/CheapCheerful/2018/NRCS/Resources/Handbook+of+erosion+control+in+mountain+meadows.pdf


• Build in phases
• Temporary, simple, pervious   

Low-tech is not new

Figure 21 from: Kraebel & Pilsbury (1934) USFS

https://s3-us-west-2.amazonaws.com/etalweb.joewheaton.org/Workshops/CheapCheerful/2018/NRCS/Resources/Handbook+of+erosion+control+in+mountain+meadows.pdf


Flow

Modern wood structures 

From Thompson (2005) 
DOI: 10.1130/2005.4016(04)

http://dx.doi.org/10.1130/2005.4016(04)


Current wood structures – are they better?

ELR – Steve Bennett



OUTLINE: Low-Tech Approaches

I. Background of low-tech
II. Low-Tech approaches to be aware of
III. Low-Tech structures we will focus on 

(i.e. BDAs and PALS)

From Shahverdian et al. (2019) – Chapter 1 & 4 of LTPBR Manual
DOI: 10.13140/RG.2.2.14138.03529 DOI: 10.13140/RG.2.2.22526.64324

http://dx.doi.org/10.13140/RG.2.2.14138.03529
http://dx.doi.org/10.13140/RG.2.2.22526.64324


Low-tech options 

Management Intervention
ELR – Steve Bennett ELR – Steve Bennett



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

Photo Series from Carol Evans
See also:  Fesenmeyer et al. (2018) DOI: 
10.1371/journal.pone.0208928

http://dx.doi.org/10.1371/journal.pone.0208928


Grazing & riparian management

Photo Series from Carol Evans
See also:  Fesenmeyer et al. (2018) DOI: 
10.1371/journal.pone.0208928

2003
Fall Grazing, Beavers

2017
Beavers, Intensive Grazing

http://dx.doi.org/10.1371/journal.pone.0208928


Beaver Management

Figure 1.9 (p. 41) of Shahverdian et al. 
(2019) – Chapter 1 of LTPBR Manual 
DOI: 10.13140/RG.2.2.14138.03529

http://dx.doi.org/10.13140/RG.2.2.14138.03529


Intervention - Adding wood

Scott Nicoali



Zeedyk Structures
“Sticks and Stones”

Bill Zeedyk



Let the water do the work resources 

http://www.sagegrouseinitiative.com/wp-content/uploads/2018/05/CO-NRCS_Range_Technical_Note_40_Gunnison_Zeedyk-Structures_5-18.pdf
https://books.google.com/books/about/Let_the_Water_Do_the_Work.html?id=u90ZAwAAQBAJ&printsec=frontcover&source=kp_read_button#v=onepage&q&f=false
https://s3-us-west-2.amazonaws.com/etalweb.joewheaton.org/Workshops/CheapCheerful/2018/NRCS/Idaho/Handouts/Day2_B_Field/Erosion-Control-Field-Guide.pdf


From Appendix A of Chap 1: Shahverdian et al. (2019a)  DOI: 10.13140/RG.2.2.11621.45286

http://dx.doi.org/10.13140/RG.2.2.11621.45286


OUTLINE: Low-Tech Approaches

I. Background of low-tech
II. Low-Tech approaches to be aware of
III. Low-Tech structures we will focus on 

(i.e. BDAs and PALS)

From Shahverdian et al. (2019) – Chapter 1 & 4 of LTPBR Manual
DOI: 10.13140/RG.2.2.14138.03529 DOI: 10.13140/RG.2.2.22526.64324

http://dx.doi.org/10.13140/RG.2.2.14138.03529
http://dx.doi.org/10.13140/RG.2.2.22526.64324


PALS and BDAs

From Page 23 of Pocket Guide; Wheaton et al. (2019) 
DOI: 10.13140/RG.2.2.28222.13123/1

http://dx.doi.org/10.13140/RG.2.2.28222.13123/1


From Page 24 of Pocket Guide; Wheaton et al. (2019) 
DOI: 10.13140/RG.2.2.28222.13123/1

http://dx.doi.org/10.13140/RG.2.2.28222.13123/1


Low-tech structures to mimic

Beaver dams
Wood 

accumulations

ELR – Steve Bennett ELR – Steve Bennett



Beaver dams
Beaver Dam Activity

Wood 
accumulations

Mimic → Promote → Sustain

ELR – Steve Bennett ELR – Steve Bennett

http://lowtechpbr.restoration.usu.edu/


Beaver dam activity ... “Why go to the trouble”

ELR – Steve Bennett



Beaver dam anatomy 

ELR – Steve Bennett



Beaver dam anatomy

ELR – Steve Bennett



Goals of mimicking beaver dam activity?

Ponds, floodplain connection, diversity of 
depths and flows (aka complexity) 



How do we mimic beaver dam activity?

pages 35-48 pocket guide



Post-Line Wicker Weave (Beaver Dam Analog v.1)

Planform

Profile

Cross-section

Flow
Adapted from Figure 4.38 of Appendix E of Shahverdian et al. (2019) 
– Chapter 4 LTPBR Manual DOI: 10.13140/RG.2.2.22526.64324

http://dx.doi.org/10.13140/RG.2.2.22526.64324


Post-Line Wicker Weave (BDA v.1)



Post-Line Wicker Weave (BDA v.1.1)



Post-Line Wicker Weave (BDA v.1.2)



Postless beaver dam analogues (BDA v.2.0)

Planform

Profile

Cross-section

Flow

From pages 35-48 of Pocket Guide; Wheaton et al. (2019) 
DOI: 10.13140/RG.2.2.28222.13123/1

See also Appendix E of Shahverdian et al. (2019) – Chapter 4 LTPBR 
Manual DOI: 10.13140/RG.2.2.22526.64324

http://dx.doi.org/10.13140/RG.2.2.28222.13123/1
http://dx.doi.org/10.13140/RG.2.2.22526.64324


Postless beaver dam analogues (BDAs v.2.0)

Low 
order!





Mimic beaver – Postless beaver dam analogues (BDAs)

Planform

Profile

Flow

Cross-section

Adapted from Figure 4.30 of Appendix E of Shahverdian et al. (2019) 
– Chapter 4 LTPBR Manual DOI: 10.13140/RG.2.2.22526.64324

http://dx.doi.org/10.13140/RG.2.2.22526.64324


Post-Line Wicker Weave

Adapted from Figure 4.34 & 4.38 of Appendix E of 
Shahverdian et al. (2019) – Chapter 4 LTPBR Manual 
DOI: 10.13140/RG.2.2.22526.64324

See also pages 35-48 of Pocket Guide; 
Wheaton et al. (2019) 
DOI: 10.13140/RG.2.2.28222.13123/1

Jeremy Maestas

http://dx.doi.org/10.13140/RG.2.2.22526.64324
http://dx.doi.org/10.13140/RG.2.2.28222.13123/1


What about mimicking wood accumulation?

ELR – Steve Bennett



Natural wood accumulations

ELR – Steve Bennett

ELR – Steve Bennett

ELR – Steve Bennett



Goals of mimicking wood accumulations? 

Complexity, Overbank Flow



How do we mimic wood accumulations? 



Types of 
Post-Assisted 
Log Structures 
(PALS)

From pages 24-34 of Pocket Guide; Wheaton et al. (2019) 
DOI: 10.13140/RG.2.2.28222.13123/1

See also Appendix D of Shahverdian et al. (2019) – Chapter 4 
LTPBR Manual DOI: 10.13140/RG.2.2.22526.64324

http://dx.doi.org/10.13140/RG.2.2.28222.13123/1
http://dx.doi.org/10.13140/RG.2.2.22526.64324


PALS vs. BDA?



PALS vs. BDA?

• Source sediment 
• Widen channel 
• Aggrade 
• Larger materials
• High flows



Bank-attached PALS - Constriction Jet

Planform

Profile

Cross-section

FlowAdapted from Figure 4.23 of Appendix D of Shahverdian et al. (2019) 
– Chapter 4 LTPBR Manual DOI: 10.13140/RG.2.2.22526.64324

http://dx.doi.org/10.13140/RG.2.2.22526.64324


Bank-attached PALS - Constriction Jet

ELR – Steve Bennett



Bank-attached PALS – Bank Blaster

Planform

Profile

Cross-section

FlowAdapted from Figure 4.24 of Appendix D of Shahverdian et al. (2019) 
– Chapter 4 LTPBR Manual DOI: 10.13140/RG.2.2.22526.64324

http://dx.doi.org/10.13140/RG.2.2.22526.64324


Bank-attached PALS – Bank Blaster

Photo from Joshua White, 2019 (USFWS)



Mid-channel PALS

Planform

Profile

Flow

Cross-section

Adapted from Figure 4.25 of Appendix D of Shahverdian et al. (2019) 
– Chapter 4 LTPBR Manual DOI: 10.13140/RG.2.2.22526.64324

http://dx.doi.org/10.13140/RG.2.2.22526.64324


ELR – Steve Bennett

Mid-channel PALS



Channel spanning PALS

Planform

Profile

Cross-section

FlowAdapted from Figure 4.26 of Appendix D of Shahverdian et al. (2019) 
– Chapter 4 LTPBR Manual DOI: 10.13140/RG.2.2.22526.64324

http://dx.doi.org/10.13140/RG.2.2.22526.64324


Mimic wood accumulations – Channel spanning PALS



Mimic wood accumulations – Channel spanning PALS





Simpler PALS & ALS can do trick for cheaper

Photo from Joshua White, 2019 (USFWS)



Wood Accumulation
Tree Recruitment



Wood Accumulation
Noun or Verb?





Longer-term…  
Transaction Completed



From Wheaton et al. (2019) Riverscape Design Manual



& ADAPTIVE MANAGEMENT

From: 2016. Bouwes N, Bennett S and Wheaton JM. Adapting Adaptive Management for Testing the Effectiveness of Stream Restoration: 
An Intensively Monitored Watershed Example Fisheries. 41: 2: pp. 84-91 DOI: 10.1080/03632415.2015.1127806

• Example of how AM can be 
done for cheaper…



SUMMARY: Low-Tech Approaches

• Simple, cost-effective, process-based
• Scale to scope of problem


	LOW-TECH APPROACHES
	PURPOSE
	OUTLINE:  Low-Tech Approaches
	Design Manual References – Chapters 1 & 4
	Low-Tech Approaches – Definition
	Low-Tech Approaches – Restoration Principles
	What Low-Tech Approaches are NOT 
	Low-Tech Approaches are not form mimicry! 
	What’s the “PBR” in Low-tech 
	PBR principles
	Slide Number 11
	Slide Number 12
	Low-tech is not new 
	Slide Number 14
	Current wood structures – are they better?
	OUTLINE:  Low-Tech Approaches
	Low-tech options 
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Intervention - Adding wood
	Zeedyk Structures
	Let the water do the work resources 
	Slide Number 26
	OUTLINE:  Low-Tech Approaches
	Slide Number 28
	Slide Number 29
	Low-tech structures to mimic
	Slide Number 31
	Beaver dam activity ... “Why go to the trouble”
	Beaver dam anatomy 
	Beaver dam anatomy
	Goals of mimicking beaver dam activity?
	How do we mimic beaver dam activity?
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Goals of mimicking wood accumulations? 
	How do we mimic wood accumulations? 
	Types of �Post-Assisted Log Structures (PALS)
	PALS vs. BDA?
	PALS vs. BDA?
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Bank-attached PALS – Bank Blaster
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Simpler PALS & ALS can do trick for cheaper
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Longer-term…  �Transaction Completed
	Slide Number 68
	 & ADAPTIVE MANAGEMENT
	Slide Number 70

