Stream Smart Crossings

The Golden Rule:
Let the stream act like a stream
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Stream Smart Crossings...

Maintain fish and
wildlife habitat

while protecting roads
and public safety.



Stream Smart Options

1) Avoid creating a crossing

2) Remove the crossing
3) Open bottom structure that spans or
exceeds channel
— Abutments for temporary bridge

— Bridge or 3-sided box culvert
— Arch culvert

4) Embedded culvert
5) Hydraulic designs




Open bottom structures

Temporary Bridge Deck Bridge

Bottomless Box Culvert Arch Culvert



Embedded pipes

Photo: John Gilbert



Embedded box culvert



Liners don’t achieve
Stream Smart outcomes!



Rules of Thumb (4 S’s)

Span the stream

Set elevation right

Slope and skew match
stream

Substrate in the crossing



Don’t pinch the stream
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How undersized culverts constrict stream flow and
become perched

Undersized culvert set at stream grade Turbulence
scours at
Water backs end of
up at inlet Flow accelerates in culvert culvert
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Low flow
barrier

Free Fall
(perch)

Plunge pool created =)



Real World — Blanchard
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Rules of Thumb (4 S’s)

Span the stream

Set elevation right

Slope and skew match
stream

Substrate in the crossing



Set elevation right

What is Upstream?

Downstream (Outlet)



Upstream



Indicators of elevation problems

Looking downstream Looking upstream

Inlet Outlet



A stream channel rediscovered!



Indicators of
correct elevation

Looking downstream Looking upstream



Seamless inlets and outlets



Stream Profile

Used to find correct elevation and slope

Stream Bottom

Road Surface
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Stream Profile Example




Rules of Thumb (4 S’s)

Span the stream
Set elevation right

Slope and skew match
stream

Substrate in the crossing



Substrate in the crossing



Stream Smart Sizing

Step 1: Field Assessment
« Stream profile
* Bed characterization
« Stream cross-section

Step 2: Project Design
« Structure Choice
* Hydrology
* Hydraulics



Step 1: Field Assessment

Determine the stream cross-section
to set the opening area of the crossing

Measure both upstream and downstream of crossing in an undisturbed
location, and average measurements

Average Stream Width = 6’

Average Depth = 1’




Step 1: Field Assessment
Cross-section

Floodprone Width
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Bankfull Width

Bankfull Width = 16.7"
Bankfull Depth = 2.5'
Bankfull XS Area = 42 sq ft
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Step 2: Structure Choice
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Stream-Smart:
Small bridge on low volume road

Before After



Stream-Smart:
Concrete Arch Culvert

Before After



Stream-Smart:
Embedded Box Culvert

Before After



Step 2: Hydrology

USGS StreamStats



Step 2: Hydraulics



Design & Installation Considerations

« Permits
 |n stream work window

(July 15 - Sept 30)
 Controlling water during construction
« Sediment & erosion control
« Embedding — building bed and banks
 Bedrock & unstable solls




Controlling Water



When might you seek help?

Complicated legacy effects

When you can’t find natural channel
Tidal streams

Safety or traffic issues




Rules of Thumb (4 S’s)

Span the stream
Set elevation right

Slope and skew match
stream

Substrate in the crossing

The Golden Rule:
Let the stream act like a stream



