


Assessment

Stream simulation feasibility
v
Project alignment and profile

_ ' - Project objective
Verify reference reach _
| e Simulate reference

channel
bed material

Bed shape

and material

v  Margins, banklines,
Structure width, forcing features

g_;\} | elevation, details . Bed forms, shape

e v
W ¥ Mobility / stability

2 Design profile control ———




 Simulate natural bed
— Shape

— Diversity

— Roughness

— Mobility

— Grade control

— Energy dissipation
— Control permeability




Bed material particle-size distribution.
Channel shape.
Bedforms (fixed or mobile).

Key features that constrict the channel and are major
roughness elements.

Vegetation.
Bank irregularities.
Channel bends (not generally considered)




These elements control channel gradient and
provide enough flow resistance (roughness)
to maintain the diverse range of water depths

and velocities needed for fish and other
aquatic species passage.




Particle-size distribution of the bed material.
Channel width and cross-section shape.

Rocks size and gradation for creating banks

Bedform size and arrangements to mimic step-pool,
pool-riffle, or other sequences.

Size of key features: boulders, logs (downstream
channel)
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Channel Types:

e Cascade channels
Step-pool channels
— Forced channels
Plane-bed channels
Pool-riffle channels
Dune-ripple channels

Special Cases:

General trend:
Increasing slope =
Decreasing mobility
but depends on so
much more

e Bedrock channels with veneers of sediments
e Channels with cohesive bed material




frequent &

scattered persistent

Boulder step & Boulders gravel large small
Clusters pools steps (Colluvium) riffle  bars  wood wood

Cascade X X X X
Step Pool X X X

Plane Bed X

Pool Riffle - high stability

Pool Riffle - low stability

Dune Ripple




during very large floods (50- to 100-year flows),

» Steep slopes of about 10- to 30-percent slope

* Frequently confined by valley walls.

« Tumbling, turbulent flow over the individual disorganized cobbles and
boulders scattered or clustered throughout.

« Small pools do not span the entire channel width
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o Surface pebble (boulder) count based gradation
— Achieving both stability and low permeability are primary concerns

— Finding a good source for material of adequate size and density is
Important. Sorting and Mixing (Hydrologist!)

— Angular rock may be desirable for stability
« Addition of large steps helps stability and grade control

e Construction is perhaps most critical of all channel types
— Very large well graded material may be a challenge to produce
» Verification by pebble counting techniques
« More difficult to achieve good interlocking similar to the stream

— Machine placement benefits from addition of vibration plate
compactors mounted on excavator
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Design using D-84 of 36”, rough surface as placed
Raised banks reinforced with additional large boulders
Additional large boulders for added bed grade control




FLAN VIEW




Large rocks and wood form channel-spanning steps
Usually spaced at about one to four channel widths.
Energy is efficiently dissipated as flow falls into the pools
Bed structure is more stable than a less organized

streambed.
Steps mobilize and reform during large floods (may be more
frequent when bedrock is relatively shallow)

Finer sediment moves over the steps during moderate high
flows. (as it does in all channels at various flows)

Typical average channel slopes range from 3 to 10 percent
slope.




Step boulders simulate
natural steps and spacing

Alluvial bed material mix

¢

Natural steps

Plan Vi
Bank boulders an view
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place first step inside %2 bfw-1bfw

Consider one

step to reinforce \ Inlet vulnerable to scour
tail out of due to flood contraction
existing scour

e \ |

Rocks my be round
or tabular

Helpful hint:

Mark step
locations and
thalweg/bank
elevations on
culvert wall or
concrete footing







Wood forces the channel into step pool morphology
If wood were not present, channel would be different
Wood may not persist for life of structure
Different elevation of streambed and water level results
Underlying natural Bedform
can be any:
Cascade

Step pool Th

iS Ohe

Plane bed \ -

Pool riffle
Dune Ripple




)

Even large wood may be temporary compared to your
structure.

New wood falls in different location, forcing the stream
differently

Associated Restoration Considerations:

e Stream has adjusted to steps,
* restore channels to similar grade control spacing
using steps to reinforce wood grade control locations
— Stream Simulation:

* Build steps to mimic wood grade controls and
stabilize stream simulation bed when wood finally

deteriorates.
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Riffles, banks and scattered boulders




A Much Better Bridge































Skinner Creek Longitudinal Profile before and after adding Boulders
embedded in streambed material
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o Compensate for stanllity of initial
disturbed conditon.

o Account for large roughness and
forcing features,
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