
LOW-TECH PBR 
PRINCIPLES

LTPBR WORKSHOP



Design Manual References – Chapter 2

Chap 2: Wheaton et al. (2019a) 
DOI: 10.13140/RG.2.2.34270.69447

From pages 1-6 of Pocket Guide; Wheaton et al. (2019) 
DOI: 10.13140/RG.2.2.28222.13123/1

http://dx.doi.org/10.13140/RG.2.2.34270.69447
http://dx.doi.org/10.13140/RG.2.2.28222.13123/1


PBR? Just a cute can or some science?

Beechie et al. (2010) 
DOI: 10.1525/bio.2010.60.3.7

http://dx.doi.org/10.1525/bio.2010.60.3.7


What constitutes a healthy riverscape?

From pages 3-4 of Pocket Guide; Wheaton et al. (2019) 
DOI: 10.13140/RG.2.2.28222.13123/1

See Wheaton et al. (2019, p 60): Chapter 2 LTPBR Manual for Principles
DOI: 10.13140/RG.2.2.34270.69447

Riverscapes Principles

http://dx.doi.org/10.13140/RG.2.2.28222.13123/1
http://dx.doi.org/10.13140/RG.2.2.34270.69447


Reminder: Riverscapes span the 
network across a watershed

Riverscapes are the part of the 
landscape that could plausibly 
flood by their rivers & streams in 
the natural flow regime.



• Give rivers back their 
floodplains

• Assess what a river 
needs to exercise 
during floods

• Either reclaim, or 
conserve space to flood

e.g. Biron (2014). Freedom space for rivers: a sustainable management approach to 
enhance river resilience. DOI: 10.1007/s00267-014-0366-z.

From pages 1-2 of Pocket Guide; Wheaton et al. (2019) 
DOI: 10.13140/RG.2.2.28222.13123/1
See Wheaton et al. (2019, p 61)
Chapter 2 LTPBR Manual for Principles
DOI: 10.13140/RG.2.2.34270.69447

1. Streams Need Space

http://dx.doi.org/10.1007/s00267-014-0366-z
http://dx.doi.org/10.13140/RG.2.2.28222.13123/1
http://dx.doi.org/10.13140/RG.2.2.34270.69447


Streams need space (i.e. their valley bottoms)



From Wheaton et al. (2019) – LTPBR Manual
DOI: 10.13140/RG.2.2.19590.63049/1

2. Structure forces Complexity & Builds 
Resilience

http://dx.doi.org/10.13140/RG.2.2.19590.63049/1


From Wheaton et al. (2019) – LTPBR Manual
DOI: 10.13140/RG.2.2.19590.63049/1.

Key Processes are Structurally-Forced

http://dx.doi.org/10.13140/RG.2.2.19590.63049/1


What are some component processes?
Verbs vs. Nouns vs. Adjectives…
• Hydrologic → flood floodplain, attenuate flood flows, augment 

baseflow
• Hydraulic → slow, deepen, speed up, shunt, split, back up 
• Geomorphic → build up, cut down, store topography/sediment
• Biologic → grow, survive, reproduce, die (production)

So are these the P in PBR?



Key Processes to DESIGN & SOLVE for!!!

From Shahveridan et al. (2019) 
Chap 4 LTPBR Manual
DOI: 10.13140/RG.2.2.22526.64324.

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


Need A Simple Before & After?

Figure 1.3 (p 32) of Shahverdian et al. (2019) – Chapter 1 LTPBR 
Manual DOI: 10.13140/RG.2.2.14138.03529

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


• Plane bed dominated (rapids & runs)
• Starved of wood..
• Limited interaction with floodplain

http://gut.riverscapes.xyz

http://gut.riverscapes.xyz/


Adding P.A.L.S. (Wood)





Managing Riverscapes for Resilience of 
______, water, wildlife, working lands?

What is resilience?

“The capacity to recover quickly from difficulties, toughness.”
The lack of sensitivity to disturbance



Structurally-Forced Resilience to Drought

Years since restoration
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Silverman et al. (2018)
DOI: https://doi.org/10.1111/rec.12869
Page 15 of LTPBR Pocket Guide 

Productivity no longer 
sensitive to precipitation!

Nathan Seward

Zeedyk Structures
(Short-term: 2-5 yrs)

NOAA Fisheries

Beaver Dam Analogs
(Mid-term: 9 yrs)

Bryce Gray

Grazing Management
(Long-term: 20+ yrs)

https://doi.org/10.1111/rec.12869


Another example of Structurally-Forced 
Resilience

Page 16 of LTPBR Pocket Guide
From Wheaton et al. (2019) – LTPBR Manual

DOI: 10.13140/RG.2.2.19590.63049/1.

http://dx.doi.org/10.13140/RG.2.2.19590.63049/1


Pocket Guide; Wheaton et al. (2019, p. 8) 
DOI: 10.13140/RG.2.2.28222.13123/1

Figure 2.7 from Wheaton et al. (2019, p 64)
Chapter 2 LTPBR Manual for Principles

DOI: 10.13140/RG.2.2.34270.69447

3. The Importance of Structure Varies

http://dx.doi.org/10.13140/RG.2.2.28222.13123/1
http://dx.doi.org/10.13140/RG.2.2.34270.69447


And we can map geomorphology matters

Pocket Guide; Wheaton et al. (2019, p. 8) 
DOI: 10.13140/RG.2.2.28222.13123/1

Figure 2.7 from Wheaton et al. (2019, p 64)
Chapter 2 LTPBR Manual for Principles

DOI: 10.13140/RG.2.2.34270.69447

http://dx.doi.org/10.13140/RG.2.2.28222.13123/1
http://dx.doi.org/10.13140/RG.2.2.34270.69447


Which one wins race?
Efficient or Inefficient?

Adapted from figure 2.3 from
Wheaton et al. (2019, p 62)

Chapter 2 LTPBR Manual for Principles
DOI: 10.13140/RG.2.2.34270.69447

4. Inefficiency is healthy 

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


How Does Flow Change With Dams?

• i.e. – What about 
slowing the water 
down? Could that 
help?

Flow In

Flow Out



Typical Impact on Flows

• Lower peaks @ flood
• Elevated baseflow following
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Nyssen et al. (2011) DOI: 
10.1016/j.jhydrol.2011.03.008

http://dx.doi.org/10.1016/j.jhydrol.2011.03.008


The Water Magic Trick

Karen Bartelt

• Inundation types 
great proxy for 
residence time…



Habitat quality matters, but 
quantity matters more to fish
& The Water Magic Trick
• Restoration using BDAs & 

beaver as restoration agent 
produced a population level 
increase in density, survival 
and production of ESA listed 
salmon

From Bouwes et al. (2016)
DOI: 10.1038/srep28581

http://dx.doi.org/10.1038/srep28581


Review: Riverscapes Principles

From pages 3-4 of Pocket Guide; Wheaton et al. (2019) 
DOI: 10.13140/RG.2.2.28222.13123/1

See Wheaton et al. (2019, p 60): Chapter 2 LTPBR Manual for Principles
DOI: 10.13140/RG.2.2.34270.69447

http://dx.doi.org/10.13140/RG.2.2.28222.13123/1
http://dx.doi.org/10.13140/RG.2.2.34270.69447


Low-Tech Restoration 
Principles

From pages 3-4 of Pocket Guide; Wheaton et al. (2019) 
DOI: 10.13140/RG.2.2.28222.13123/1

See Wheaton et al. (2019, p 72)
Chapter 2 LTPBR Manual for Principles

DOI: 10.13140/RG.2.2.34270.69447

http://dx.doi.org/10.13140/RG.2.2.28222.13123/1
http://dx.doi.org/10.13140/RG.2.2.34270.69447


MESSY vs. TIDY

5. It’s okay to be messy



Beaver Like to Make Messes… So can you

• And it is precisely that 
messiness, that is so critical to 
ecosystem health

• So why not take a cue from the 
rodent?



Helping us articulate messy!

STAGE 0 ~ A MESS

Photo credit: © Johan Hogervorst

Photo credit: © Brian CluerMark Beardsley



Adapted from Figure 2.10 of Wheaton et al. (2019, p 74-75) –
Chapter 2 LTPBR Manual. DOI: 10.13140/RG.2.2.34270.69447

ELR – Steve Bennett

From pages 3-4 of Pocket Guide; Wheaton et al. (2019) 
DOI: 10.13140/RG.2.2.28222.13123/1

6. There is strength in numbers

http://dx.doi.org/10.13140/RG.2.2.34270.69447
http://dx.doi.org/10.13140/RG.2.2.28222.13123/1


Solution Can Scale Up to Scope of Problem!



This is what density looks like!
Someone who took this same workshop a few years ago 

Courtesy of: Daniel Bertram, Idaho Office of Species Conservation
Location: BLM Salmon Field Office






Build the workforce!

See Wheaton et al. (2019, p. 283)  
Chapter 7 of LTPBR Manual

DOI: 10.13140/RG.2.2.18332.33922.

Jeremy Maestas

http://dx.doi.org/10.13140/RG.2.2.18332.33922


Pocket Guide; Wheaton et al. (2019, p. 3-4) 
DOI: 10.13140/RG.2.2.28222.13123/1

See Wheaton et al. (2019, p 76)
Chapter 2 LTPBR Manual for Principles

DOI: 10.13140/RG.2.2.34270.69447

7. Use Natural Building Materials

http://dx.doi.org/10.13140/RG.2.2.28222.13123/1
http://dx.doi.org/10.13140/RG.2.2.34270.69447


From Wheaton et al. (2019) – LTPBR Manual
DOI: 10.13140/RG.2.2.19590.63049/1.

What about fuels reduction 
to fuel structure back to 
streams?

http://dx.doi.org/10.13140/RG.2.2.19590.63049/1


Geomorphic work like erosion & 
deposition instead of grading!

See Wheaton et al. (2019, p 77)
Chapter 2 LTPBR Manual for Principles

DOI: 10.13140/RG.2.2.34270.69447

8. Let the system do the work

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


Pocket Guide; Wheaton et al. (2019, p. 3-4) 
DOI: 10.13140/RG.2.2.28222.13123/1

See Wheaton et al. (2019, p 77)
Chapter 2 LTPBR Manual for Principles
DOI: 10.13140/RG.2.2.34270.69447

9. Defer Decision Making to System

Transfer decision making 
& liability to the 

ecosystem engineer

http://dx.doi.org/10.13140/RG.2.2.28222.13123/1
http://dx.doi.org/10.13140/RG.2.2.34270.69447


What decisions do we make in 
traditional restoration design?

• How far to erode bank?
• Channel width
• Slope
• Planform
• Elevation to set floodplain
• Capacity of channel



What’s your exit strategy?
Mimic → Promote → Sustain

10. Self-Sustaining Systems are the Solution

From Goldfarb (2018) Science: 
http://science.sciencemag.org/content/360/6393/1058

http://science.sciencemag.org/content/360/6393/1058


From Mimicking to Promoting to Sustaining Processes

How do your 
restoration actions:
• Immediately mimic

a process?
• Quickly (relatively) 

promote a process?
• Eventually sustain a 

process?

Adapted from Wheaton et al. (2019)
DOI: 10.13140/RG.2.2.19590.63049/1.

Mimic → Promote → Sustain

http://dx.doi.org/10.13140/RG.2.2.19590.63049/1


Zone of Influence – Beaver Translocation
Mimic → Promote → Sustain



Ultimate goal is Self-Sustaining systems

From Wheaton et al. (2019) – LTPBR Manual
DOI: 10.13140/RG.2.2.19590.63049/1

Review: Restoration 
Principles

http://dx.doi.org/10.13140/RG.2.2.19590.63049/1


What principle(s) does this represent?

Jeremy Maestas



What principle(s) does this represent?







What principle(s) does this represent?

Scott Shahveridan



What principle(s) does this represent?



What principle(s) does this represent?



What principle(s) does this represent?

Jeremy Maestas



Riverscapes Principles

From pages 3-4 of Pocket Guide; Wheaton et al. (2019) 
DOI: 10.13140/RG.2.2.28222.13123/1

See Wheaton et al. (2019, p 60): Chapter 2 LTPBR Manual for Principles
DOI: 10.13140/RG.2.2.34270.69447

http://dx.doi.org/10.13140/RG.2.2.28222.13123/1
http://dx.doi.org/10.13140/RG.2.2.34270.69447


Restoration 
Principles

From pages 3-4 of Pocket Guide; Wheaton et al. (2019) 
DOI: 10.13140/RG.2.2.28222.13123/1

See Wheaton et al. (2019, p 72)
Chapter 2 LTPBR Manual for Principles

DOI: 10.13140/RG.2.2.34270.69447

http://dx.doi.org/10.13140/RG.2.2.28222.13123/1
http://dx.doi.org/10.13140/RG.2.2.34270.69447


WHAT IS LOW TECH? IN ALL FACETS OF PROCESS?

From Wheaton et al. (2019, p. 16) 
DOI: 10.13140/RG.2.2.19590.63049/2.

http://dx.doi.org/10.13140/RG.2.2.19590.63049/2
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