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I. Building resilience of riverscapes & 
working lands 

II. Need for low-tech restoration 
I. Scope of Degradation
II. Cost of traditional approach



Problem is Simple to State…

Scope of riverscape 
degradation is massive
•~ $10 Billion spent annually, but 

barely scratching surface
•We spend disproportionate $$$$ on 

too few miles of streams and rivers
•Leaving millions of miles 

neglected…

USGS



• 1-2 orders of magnitude 
more miles of riverscapes 
in need of help than we 
currently pour our money 
and effort into
• “Rivers are the most 

impacted ecosystems 
worldwide (Best, 2019; 
Sabater et al., 2018; 
Tickner et al., 2020; 
Vörösmarty et al., 2010) 
and freshwater 
ecosystems are 
experiencing the stronger 
rate of biodiversity loss 
than ever (Tickner et al., 
2020).” – Herve Piegay

US EPA (2007) Wadeable Streams Assessment

No Matter How 
You Slice It…



What’s a Riverscape ?

We know that our rivers and 
streams are critically important to 
our fresh-water ecosystems



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.



Scope of Riverscapes Problem
We Have Lots of This
Scope of Riverscapes Problem
We Have Lots of This

Any Old Forgotten Creek, Western US
Adapted from Figure 1.2 (p 31) of Shahverdian et al. (2019) –
Chapter 1 LTPBR Manual DOI: 10.13140/RG.2.2.14138.03529



What’s been lost

Adapted from Figure 1.2 (p 31) of Shahverdian et al. (2019) –
Chapter 1 LTPBR Manual DOI: 10.13140/RG.2.2.14138.03529

valley bottom



What’s been lost

Adapted from Figure 1.2 (p 31) of Shahverdian et al. (2019) –
Chapter 1 LTPBR Manual DOI: 10.13140/RG.2.2.14138.03529

valley bottom
Active channel



What’s been lost

Valley bottom
Active channel

Active floodplain

Fan



What’s been lost

Valley bottom
Active channel

Active floodplain

Fan

Inactive floodplain



Structurally-Starved Bowling Alleys

Deceptive…. Young forest, low wood input, locked in, & efficient transport system.

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



Underlying Low-Tech PBR is 
Structural Starvation Hypothesis

Development (bars) and population change (line) in the Columbia River Basin. Dark bars = 
peak development; light bars = continued effects (Rieman et al. 2015).
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Typical Restoration Procedure
Surgery (channel realignment/grading)
1. Shaving and clearing the surface 

(remove vegetation)
2. Opening the system up with (i.e. 

cutting an access route in)
3. Rearranging what’s inside or 

operating (i.e. the grading)
4. Stitching the cut back up (e.g. re-

seeding, erosion control, planting)
5. Over fortify channel with 

preservatives (rip rap) over fear it 
might exercise

• Detailed designs

• Stability

• Low density

• Constructed habitats 

• Prevent erosion

= High cost/mile



Traditional Restoration 
Hard Engineering – Where it Makes Sense!
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working lands 

II. Need for low-tech restoration 
I. Scope of Degradation
II. Cost of traditional approach

III. Reimagining what is possible



Traditional Restoration
Why always Tonka Toys?



Restoration Economy In United States

In US:
• 126,000 employees
• $9.5 billion/yr
• Overall economic impact closer 

to $24.8 billion/yr
• Oil and gas industry produce 

something like 5.2 jobs per $1 
million invested, restoration is 
closer to 20-30 jobs per $1 
million invested

From: BenDor et al. (2015) 
DOI: 10.1111/j.1526-100X.2007.00244.x



Big Price Tags… Miniscule Footprint

• $150K median project cost 
• 915 m (0.56 miles) median length
• Average Restoration Price Tag ~ $270K per mile

From: Bernhardt et al. (2007) DOI: 
10.1111/j.1526-100X.2007.00244.x



Another Estimate: $65K to $350K per mile

From: Bair B. (2004). Stream Restoration Cost Estimates. 



SCOPE OF DEGRADATION

We need scalable solutions… URGENTLY



Desired Attributes of Low-Tech Restoration

• Simple, cost-effective
• Efficiently scaled up to scope of degradation
• Structures (if needed) are hand-built, natural materials
• Relies on the system do the work
•Allows more people to participate
• Encouraging taking calculated risks

In planning? In permitting? In design? In implementation? In monitoring & evaluation?



WHAT IS LOW TECH? IN ALL FACETS OF PROCESS?

From Wheaton et al. (2019, p. 16) – LTPBR Manual
DOI: 10.13140/RG.2.2.19590.63049/1.


