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A Highway No Longer Runs 
Through It:  The Relocation of 

Bear Creek

by
Kevin Bracy, ODOT

Mike Fowler, Anne MacDonald, Jeremy 
Sikes, Tarmo Pajutee, URS Coporation

ODOT’s Zigzag to 
Rhododendron Project

• Widen approximately 2.2 km of Hwy 26
• Replace the existing culvert crossing of 

Bear Creek with a bridge
• Construct a stormwater treatment system for 

the highway runoff
• Relocate approximately 640 m of Bear 

Creek (URS design/build contract)
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Sandy River 
Watershed

Bear Creek’s Original Channel

Highway alignment after 1948Highway alignment after 1948

Original Bear Creek channelOriginal Bear Creek channel

Highway alignment before 1948Highway alignment before 1948
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Bear Creek - Existing Conditions

• Channelized
• No buffer between creek and highway
• Not meeting Properly Functioning 

Conditions (PFC)

Bear Creek - Positive Traits

• Small stream (2-6 ft bottom width)
• Hydrology strongly influenced by 

groundwater
• Potential for good riparian corridor
• Few locations of non-native vegetation (No 

blackberries!)
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Goals for Relocation

• Accommodate widening of Highway 26
• Relocate ditch sections
• Use existing forest to create buffer 

between Bear Creek and the highway
• Restore PFC
• Spend summer on Mt. Hood

• Topographic survey
• Walk site with project team to identify 

potential alignments, and constraints or 
opportunities

• Identify existing plant communities
• Identify construction access points

Design Phase - Initial Steps
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Present Bear Creek

New Bear Creek

Relict Channel

Middle 
Reach

Bridge 
Reach

Zigzag 
River

West 
Reach

East 
Reach

Design Methods

• Montgomery-Buffington slope vs channel 
morphology type as basis for physical 
design

• Channel design based on ~ Q2 with 
adequate floodplain connectivity for Q50

• Applied PFC metrics that were scaled to 
size of creek
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Channel Design Parameters

Reach Length Q2 (cfs) Avg. Slope Channel Type

East 220 m 11
3% (6% @ 

western tie-in) riffle-pool, step-pool
Bridge 65 m 37 1% riffle-pool
Middle 230 m 37 1%-2% riffle-pool
West 110 m 37 1% riffle-pool

Example of Scaled PFC Metrics

Habitat
Indicator

Regional
PFC Metric

Scaled
PFC Metric

Substrate Embeddedness < 20% < 40%
Pool Quality (Depth) > 1 m 0.25 to 0.4 m

LWD
> 60 cm diam.
> 15 m length

By Reach
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Scaled Metric for LWD

• Specified 4 classes of LWD for use in 
channel and on floodplain

• Example sizes for West Reach:
– Key: 10 m long, > 50 cm diam.
– Hydraulically Significant: 5 m long, 30-50 cm 

diam.
– Hydraulically Non-Significant: smaller conifers
– Salvage: any size deciduous

Construction Techniques
• CM team included fisheries biologist, 

geomorphologist, and engineer
• Limit clearing: 

– one access point for each reach
– use channel alignment as access road

• Salvage all topsoil for re-use
• Build creek channel in 10-meter sections
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Addition of River Rock
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East Reach Diversion

East Reach Diversion
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East Reach Diversion

East Reach Step-pool
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East Reach Step-pool

East Reach Step-pool
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East Reach Step-pool

Planting Strategy

• 3 plant zones
• Revegetate with mixture of bare root, 

containerized, and live stakes
• Used western Willamette Valley genetic 

stock
• Planted in mid-Nov. through mid-Dec.
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Fish Salvage Effort
• Fish salvage in the abandoned sections
• Salvage results:

– > 400 cutthroat (40 of 6”-10”)
– > 500 sculpin
– Pacific giant salamanders (up to 10”)
– crayfish
– red-legged frogs
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Advantages of Design/Build

• Consistent project team from permitting to 
design on through to construction

• Ability to field engineer due to changing 
site conditions


