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Badger Basin SWA Habitat Enhancement Project
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What is Toe Wood?

Rosgen - The Toe Wood Structure

General Concept

Existing, Over-Wide Channel with Eroding Bank

“Barkhu” Mage

Installation Sequence for Option 1 -
Use Cuttings & Sod Mats with Staking
Used with permission from Dave Rosgen



Non-Wood Pool
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BANKFULL BENCH: TOE WOOD SOD MAT
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Haphazard Treatment-
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Undercut Treatment-Before




Undercut Treatment-
Construction
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Undercut Treatment-After
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Relative Costs

Pool Type

Non-Wood

Haphazard

Undercut

Cost/ft

S25.00/ft
S40.00/ft

$65.00/ft

Cost/mile

$132,000

$211,200

$343,200



Study Design-2019

South Platte River, Middle Fork

Badger Basin State Wildlife Area Treated Sites

Direction of Flow

U = Undercut Toewood
H = Haphazard Toewood
NW = Non-Wood




Study Design-2019

South Platte River, Middle Fork

Badger Basin State Wildlife Area Treated Sites

Direction of Flow

U = Undercut Toewood
H = Haphazard Toewood
NW = Non-Wood




Study Design-2021
South Platte River, Middle Fork

Badger Basin State Wildlife Area Treated Sites

Direction of Flow
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U = Undercut Toewood
H = Haphazard Toewood
NW = Non-Wood

300 ft 600 ft
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Geomorphic Variables Influencing Depth (Residual Pool Depth)




Residual Pool Depth = Max Depth — Tail Crest Depth
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Geomorphic Variables Influencing Depth (Residual Pool Depth)
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* Pool length

» Upstream Riffle length



Geomorphic Variables Influencing Abundance & Biomass




Geomorphic Variables Influencing Abundance & Biomass
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Geomorphic Variables Influencing Abundance & Biomass

* Pool type (C, NW, H, U, or R)
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*Year

* Residual Pool Depth

» Upstream Riffle length



Data Analysis

Goal: Estimate abundance & biomass/100 ft of pool
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Data Analysis

Goal: Estimate abundance & biomass/100 ft of pool

1. Estimate detection probabilities (p):
* Program MARK (Huggins closed capture model)
* Modeled as a function of fish length, fish weight, & pool type

2. Modeled detection probabilities were used to generate
estimates of abundance (#) & biomass (lbs) standardized per
100 ft of pool length

7o)



Data Analysis

Goal: Determine which covariates best explained the variability in pool
depths, abundance, and biomass using AlCc model selection







Results

Which factors were most effective at maintaining the deepest pools?
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Results

Which factors were most effective at maintaining the deepest pools?

* Wood presence

Pool type

Radius of curvature

Pool length

Upstream riffle length
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Results

Which factors were most effective at explaining variability in Brown
Trout abundance?
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Which factors were most effective at explaining variability in Brown
Trout abundance?

* Year

* Wood presence

Pool type

Residual pool depth

Pool length

e Upstream riffle length
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Results

Which factors were most effective at explaining variability in Quality
Brown Trout (Trout > 14” TL) abundance?
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Which factors were most effective at explaining variability in Quality
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Results

Which factors were most effective at explaining variability in Quality
Brown Trout (Trout > 14” TL) abundance?

* Year

* Wood presence

Pool type

Residual pool depth

Pool length
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Results

Which factors were most effective at explaining variability in
Memorable (Trout > 20” TL) abundance?
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Results

Which factors were most effective at explaining variability in Brown
Trout biomass (lbs of Trout/ 100 ft of pool)?
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Which factors were most effective at explaining variability in Brown
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Results

Which factors were most effective at explaining variability in Rainbow
Trout biomass (lbs of Trout/ 100 ft of pool)?
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Results

Which factors were most effective at explaining variability in Rainbow
Trout biomass (Ibs of Trout/ 100 ft of pool)?

* Year

 Wood presence

Pool type

Residual pool depth

Pool length
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Summary

wi> | arge wood-treated lateral scour pools created & maintained the

deepest pool conditions



Summary

b

> \Wood presence was associated with increased abundance & biomass for

Rainbow Trout and the Total fish present within pools



Summary

b

= \WOOD IS GOOD for increasing Brown Trout population metrics

regardless of construction type (Haphazard or Undercut Toewood)
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