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Presentation Objectives

•   Provide a brief overview of the project context.

•   Describe the monitoring program.

•   Explain how design and construction techniques 

changed between Phase 1 (2004) and Phase 2 

(2008).

•  Share examples of successful and unsuccessful 

techniques.





Project Purpose

Restore physical, ecological and biological processes

affected by river management for flood control.



Project Reach Characteristics

Reach 

Characteristics
Existing Design

Drainage area 155 mi2

Bankfull discharge 650 cfs

Length 9,000 ft for two phases

Stream type F4 C4

Active channel width 80-110 ft 55-65 ft

Average gradient 0.012 0.009

Sinuosity 1.0 1.3

Fish species Bull trout & westslope cutthroat



Project Goals and Objectives

Goal 1 - address morphological impacts by establishing 

connection between the Jocko River and its pre-flood control 

floodplain for Q1.5 discharge.

Objective 1 – Re-activate abandoned meanders.

Goal 2 - address ecological impacts by establishing a diverse 

mosaic of native plant communities on floodplain surfaces. 

Objective 2 – Re-connect abandoned floodplain surfaces and 

construct surfaces that support riparian recruitment.

Goal 3 - address biological impacts by establishing preferred 

aquatic habitat for native fish -Westslope cutthroat and Bull trout.

Objective 3 – construct stable habitat features that provide cover 

and complexity (pools/riffles).
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Post-construction 20-yr Flood 



Monitoring Data

• Measure channel cross sections, profile and    

substrate in support of monitoring morphology.

• Measure native plant establishment and weed   

infestation in support of monitoring ecological trends.

• Measure aquatic habitat (structure performance) and 

fish populations.

• Timing - baseline, as-built and annually following 

spring freshet.



Morphology Monitoring Results

• Plan – short/tight meanders experienced deposition in  

the thalweg and scour across point bars.

• Profile – abrupt transitions between features caused  

features to adjust.

• Cross section - average channel depth increased 0.5 

feet.

• Most changes observed in first year following 

construction.
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Design Changes in Phase 2

Plan – increased meander 

radius to at least 3.5 times 

channel width and increased 

meander arc length.

Profile – increased length of 

transitions between riffle and 

pool features.  Glides 

increased to 2 times width.

Cross section – width-depth 

ratio increased from 25 to 30 

to reduce shear stress.

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Riffle

Run

Pool

Glide



Ecological Monitoring Results

Streambanks - point bars not 

inundated at bankfull and outer 

banks flooded.

Vegetation – floodplain 

surfaces within 1 to 2 feet of 

baseflow and/or groundwater 

elevation naturally recruited 

plants.

Floodplain – disturbance, high 

surfaces and soil types led to 

weed problems.



Design Changes in Phase 2

Streambanks – super-

elevated banks on meanders 

+/- 0.5 feet.

Floodplain – incorporated 

side channels for flood relief 

and water delivery to 

floodplain.

Vegetation – maximized 

surfaces above groundwater 

and below bankfull to 

increase recruitment and 

diversity.



Biological Monitoring Results
Structures
• Large woody debris structures maintained pool habitat.

• Vanes required maintenance or converted from pool 

habitat to run habitat.

• Bioengineering structures improved bank vegetation.

Fish Populations
• Species composition showed 

increased diversity.

• Size composition increased 5   

to 25%.

• Number of fish increased.



Coir log fascine 3 

in 2005 

Coir log 

fascine 3 in

2008. 



Design Changes in Phase 2

Structures and Aquatic Habitat

• Increased use of 

bioengineered streambanks.

• Used fewer vanes and more 

engineered riffles and 

submerged boulders.

• Maintained pool frequency 

size and depth.



Construction Techniques

Dewatering BMPs

• Bypass channels • Wattles and silt fences

• Pumps • Dust mitigation

• Understand groundwater • Silt curtains

• Fish rescues • Tracked equipment



Summary

•  Floodplain connection was improved by 

reconstructing the channel at the pre-disturbance 

elevation.

•  Riparian recruitment was observed on constructed 

floodplain surfaces; however, weed management is 

an on-going challenge.

•  Aquatic cover and complexity were improved by 

constructing structures that created stable habitat 

features.
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