
REID CAMP, SNAKE RIVER SALMON RECOVERY BOARD MARCH 12,  2026

Posts, PALS, and Pitfalls:
Hard-Won Lessons in Low-Tech Restoration



Grassroots movement to empower locals
LTPBR Explorer – Project Locations

pbr.riverscapes.net/projects



Scalable restoration with promising results

3m wide

20m wide



Scalable restoration with promising results

Structure benefits

Reach benefits



• When applied inconsistently, it leads to uneven support

Sounds like a dream… what is the problem?



• When applied inconsistently, it leads to uneven support

LTPBR embraces uncertainty

Uncertainty is at the
heart of LTPBR



Funders, regulators, legislators, public, etc. all desire certainty

Typical Design Expectations
Basis of design report

• Design drawings
• Goals and objectives
• Site characterization
• Alternatives assessment
• Design considerations

• Permitter consultation
• Technical specifications
• Adaptive management plan
• Construction quantities
• Cost estimate



Balancing certainty with LTPBR principles
• Take advantage of available resources







Was working at 
the site and 

LTPBR technique 
justified?

Was the project 
designed with 
purpose and 

intent?

Was the project 
constructed as 

designed and built 
well?

Was an adaptive 
management plan 

developed and 
applied?



Lesson: Understand fluvial processes
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𝜏𝜏𝑐𝑐𝑐𝑐 = 𝛼𝛼𝜌𝜌𝑑𝑑𝑏𝑏
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Lesson: Understand fluvial processes



Lesson: Understand fluvial processes

Bed substrate

Water velocity

Channel gradient

Bank substrate

Floodplain roughness

Water depth

Flow vectors

Sediment sources

Bank height

Recruitable trees
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Lesson: Site selection is important

<< 600m >>Flow 

Relative 
Elevation

High

Low



Lesson: Site selection is important



Lesson: Site selection is important



Lesson: Site selection is important

Mainstem thalweg
• Length
• Slope
• Sinuosity
• Channel units



Lesson: Site selection is important

Valley bottom polygon
• Floodplain width
• Valley constriction
• Area of effect



Lesson: Site selection is important

Bankfull polygon
• Channel width
• Incision depth
• Secondary channels



Lesson: Design report is necessary

Typical Design Expectations
Basis of design report

• Design drawings
• Goals and objectives
• Site characterization
• Alternatives assessment
• Design considerations

• Permitter consultation
• Technical specifications
• Adaptive management plan
• Construction quantities
• Cost estimate

REMINDER



Lesson: Design report is necessary Complex-Level Design

How do the 
structures work 
together to meet 
reach-level 
objectives?



Lesson: Design report is necessary Reach-Level Design

Where is each 
structure 
throughout the 
project area?



Lesson: Design report is necessary Structure-Level Design



Lesson: Design report is necessary Structure-Level Design

What is each 
structure intended 
to do and how do 
you build it?



Lesson: Field-fit designs still need justification

Anabranch Solutions, 2021



Lesson: Field-fit designs still need justification

Anabranch Solutions, 2021



Lesson: Field-fit designs still need justification

Camp and Wheaton, 2014



Lesson: Improvement comes from experience



Lesson: Improvement comes from experience



Lesson: Quality BDAs take a lot of time

Bury, weave, repeat…



Lesson: Quality BDAs take a lot of time

As Built Start of First Growing Season2 Years Later
Weave choice matters!



Lesson: A little extra effort leads to a lot more stability

Charley Creek, WAChumstick Creek, WA



Lesson: A little extra effort leads to a lot more stability

Criss-cross posts to 
hold wood down

A lot of wood

Crest height ≤
bankfull *or*
top of bank

Wedge wood into 
live trees

Flow relief valve
(and fish passage)

Posts driven ≥ 0.75mAdditional post for 
every  bad post



Lesson: A little extra effort leads to a lot more stability

Vertical posts

Tight and dense weave

Crest height ≤
bankfull *or*
top of bank

Brush mattress 
downstream

Flow relief valve
(and fish passage)

Posts driven ≥ 0.75m

Additional post for 
every  bad post



As-Built - 2016 Post High Flow - 2017

Lesson: Monitoring is essential and can be simple



Lesson: Monitoring is essential and can be simple

As-Built - 2016 Post High Flow - 2017

Post High Flow - 2023



Lesson: Monitoring is essential and can be simple

Annual Project Monitoring
Questions to consider

• Did individual structures work as intended?
• Is the reach responding as expected?
• What needs to be fixed, replaced, added, or removed?
• Is the project causing harm?
• Are there signs of beavers?
• Am I taking enough photos?

Is the project meeting its 
goals and objectives?



BDA

Lesson: Most projects require maintenance



Lesson: Most projects require maintenance

Rebuild? Replace?



Lesson: Most projects require maintenance

Increase crest height with new post line?



Lesson: Most projects require maintenance

Constriction is gone!

Extend to maintain constriction?













Thank you!
Reid Camp

Science and Technical Coordinator
Snake River Salmon Recovery Board

reid@snakeriverboard.org



LTPBR Project Evaluation

Upper Columbia

John Day

Lower Snake

BPA projects with low-tech elements

Focus Regions



Lesson: Site selection is important

Understand your 
watershed!



Lesson: Site selection is important

Canopy height model
• Direct felling options
• Planting needs
• Access routes



Lesson: Design report is necessary Complex-Level Design

How do the 
structures work 
together to meet 
reach-level 
objectives?



Lesson: Improvement comes from experience



Lesson: Quality BDAs take a lot of time

Weave choice matters!

Alder?!?!Cottonwood, 
dogwood, willow, etc.



Lesson: Most projects require maintenance

As-Built Post High Flow

Mid-channel PALS becomes bank-attached



Lesson: Monitoring is essential and can be simple
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