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War ni ngéVi ewer
advisedeéet he f ol
are quite graphic and may not
be suitable for aluncheon
experience



Should we be attempting
Stream restoration?
...Ssome demand we do
eot hers demand



The Mixed Messages: #1

n"Due;  -t-oc t:-hei ro. hiigh: |
do not yet know enough to provide
solutlilons to riv



Recommendation:

Understand river fundamentals &
Interrelationships of natural stable rivers and
apply such principles to restoration designs

MIi xed Message #1: We donot Kk



NRealizing the complexity and uncertainty, the
restorer is well advised to take lessons from the
stable rivereéeits di mensi
profileéand whose 1 ntric:
form interactions have yet to be totally defined by
any analytical model O
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AGGRADATION =

( Sediment LOAD ) x ( Sediment SIZE )
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( Stream SLOPE ) x ( Stream DISCHARGE )
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(Independent) Variables
A Driving Variables:

1 Streamflow & Sediment Regimes
A Boundary Conditions:

1 Valley TypeMaterials, Vegetation & Roughness Elements

Changes in Hydraulic
Sedimentologcal
Characteristics:
A Shear Stress
A Velocity
A Stream Power
A Specific (Unit) Strean
Power
A Relative Roughness
A Friction Factor
A Sediment Competenc
A Sediment Capacity

Form & Proces€onsequences:

Form Variable Changes
(Dependent Variables)
A Channel Dimensions:
T Width, Depth, AreaWw/d
Ratio
A Channel Profile:
1 Slope, Bed Feature Maximu

Process Changes:

A Streambank
Erosion

A Channel
Enlargement

A Channel Incision

A Degradation

Depths & Facet Slopes
A Channel Pattern:
1 Sinuosity, Stream Meander
Length, Radius of Curvature,
Belt Width, Arc length

A Aggradation

A Meander
Migration (down
valley & lateral
accretion)

Linkage
between Form
and Process &
conseguences
due to changes
iIn Controlling

A Avulsion
A Baselevel Shifts

Variables

A BankHeight Ratio
(degree of incision)
A Entrenchment Ratio

Q/ertical containment) / U W,

. /

A Land Loss

A Flood Risk Changes

A Increased Downstream Sediment Problems
A Change in Habitat

A Change in Connectivity

A Loss of Value & Function

\ 1 physical, ecological & aesthetic /




Relations between meander length vs.
channel width and radius of curvature

1000M

@ @ Meanders of rivers and in flumes.

T 4 Meanders of the Gulf Stream.

®  Meanders on glacier ice.

T sM oM

MEANDER LENGTH: Feet

| &
o

- =
=]

_——— = = b
o
o

| ? ! i : 10
30 100 500 1000 oM 10M S0M 100

Channel WIDTH: Feet Mean RADIUS of CURVATURE: Feet

{ M =1000; L =Meander Length; W = Channel Width; r, = Mean Radius of Curvature )

h
=




Relation of Sinuosity to Slope for
natural rivers




Check dam depositi o
working and why




Check dam blowout




What Is the river telling us?
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The meandering tendency of rivers
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Ratio of Pool Spacing to Bankfull Width as
a function of Channel Slope

Channel Slope (S) vs. Pool to Pool Spacing to Bankfull Riffle Width (Ps/ W)

P, / Wy = 8.25135%-97%9
R*=0.9226

—~
kY,
=
S~
D-U)
N—r
e
)
o
S
[,
X
c
@©
o
O
)
(@)}
k=
(S]
@®©
Q.
n
[s)
o
o
@)
—
B
o
o

4
Channel Slope (S) - Percent %







Field evidence of
successional shifts
from
C4Y G4 Y F4Y C4
Stream type




Central Tendency
of Rivers:
Re-establish
stable form
following
disturbance




Successional stage shifts from E4Y G4Y F4




10 years later successional states F4Y C4Y E4

Note rip-rap on two right banks
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Width/Depth Ratio Decrease




Conseqguences of not understanding
linkage among:

1. Controlling variables (sediment & flow regime)

2. Boundary conditions (valley types)
3. Form (stream types)

4. Process (erosion, aggradation, degradation, etc.)



Benchmark Creek
NRestor a
following 1964
flood, Montana
(looking
downstream)




Benchmark Creek Gabions
(self-propelling, time-release bedload capsules)
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Benchmark Creek Restoration
10 years Iater (Iookmg upstream)
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Benchmark Creek 0 10 years later
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Constructed F4 stream type between
two B3 stream types




Natural B3 stream type above highway project




A T aaek, bio-engineeredostreambank

Minnesota




Laramie River Fish Habitat Project:
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The Mixed Messages: #2

t | S better t o |
em seek theilr O Wnh

e



Major disturbance
to river & riparian
systems creates a
major challenge Iin
restor at |
self-recovering
tendency over a
60 year
peri odean
In sight!







http://www.wnep.com/



The Big Thompson Flood, Colorado, 1976
(Should You Put It Back?)




Restored view T 35 years later, August, 2011
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Recommendation:

Understand the recovery potential
& cause of impairment

Mixed Message #2: Let the river be



Proper grazing management system below
fence line: FAY C4Y E4 stream type




Unstable F4 stream type, 110 years old







Weminuche
Creek
aggradation &
potential
avulsion due to
willow spraying



These helfers are saying, NWe di dno
bank erosion 0 It was the 2-4-D o




High sediment supply & associated
accelerated streambank erosion
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C4Y D4 stream type shift due to
iImported water below headgate and
POOr grazing practices




Accelerated streambank erosion due to
riparian vegetation removal
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Headcut gully system




Degradation (Muddy Creek, Montana)




Patching symptoms (Muddy Creek, Montana)
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Channel enlargement & aggradation




