





OBJECTIVES

m Basic stream processes
m \Watershed and stream relationships
m Stream, floodplain & riparian management

What do streams want to do?



n
;2&\* K
H Tl

N

T




Functions of a Stream

Transport water

Transport & ¥
deposit sedimen. . ..

Pl

Transport & :
replenish nutrier

Biological
functions(food,

shelter, shading,
movement, etc.)




Stream, Floodplain and
Riparian Areas are One

Erosion Control
Water Quality Improvement
Wildlife Habitat
Aqguatic Habitat
Recreation
Water Storage
Flood Protection




Stream Facts

= Streambank and
watershed erosion are
#"% natural processes
= A dynamic equilibrium
exists in stable stream
 Channels

. Floods have beneficial
functions

= When changes are made
In the watershed or
stream, the stream will
adjust to fix itself




Lane’s Relationship, 1950
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Exaggerated sketch of the screwlike
10 Lessons on path of a particle of water around

a river bend
How Streams Work

Path of current around
a river bend i
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Concave bank
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Circulatory current in water
flowing around a river bend
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Lesson 1:
Streams do not
want to be wide
and straight, they
. want to meander



First Lesson: meandering|
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Elev 1500

Channel Length
14,000 ft

Valley
Length:
10,000 ft




The patterns of rivers are naturally developed to dissipate the energy
of the moving water and to transport sediment. The meander
geometry and associated riffles and pools adjust to keep the system
operating efficiently.
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Bankfull Flow 1 — 2 Year Flood
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Next Lesson



Lesson 2:
Floodplains Dissipate Energy and Trap
Sediment

Low velocity water
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High velocity water



















*BP= Before Present
(ref. AD 1950)

The Temporal Distribution and
Carbon Storage of Large Oak
Wood in Streams and Floodplain
Deposits

Richard P. Guyette, Daniel C. Dey,
and Michael C. Stambaugh










Lesson 3.
Flooding Recharges Water Tables

Water Table

—————



Lesson 4.
Excessive Erosion Enlarges the Channel







Lesson 5.
Downcutting Drains the Water Table




_esson 6:
Downcutting Causes Loss of Access to the
—loodplain

) 7 Bankfull flow well
below floodplain
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Lesson 7:
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Lesson 8.
Channel Widening Reduces the
Riparian Sponge

>







Lesson 9:
Overly Wide Channels Reduce Sediment
Transport Ability
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_esson 10:
Degraded and Eroded Channels can be
Restored

[——

Natural Channel Restoration
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Bear Creek — Riparian Restoration

Central Oregon
3500” Elevation
12" Precipitation

Wayne Elmore,
National Riparian Service Team
Full Stream Consulting







Intermittent flow — No fish
Accelerated erosion - Sediment loss
100 years of poor grazing management = Poor
vegetation
Wet riparian area (sponge) = 4 acres / mile
Water storage = 1.5 ac ft / mile

_ Bank erosion = 12,500 feet
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A Change in Grazing

Management

1977 —-1984: No grazing / Reduced grazing
to jump-start recovery

1985 — Present: Short term grazing during
late winter to improve
riparian vegetation
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Bear Creek : Change In Channel Profile (1977 — 2001)

20045




Sediment Captured = 7400 CY/Mile
Riparian “Sponge” = 12 Ac/Mile
Water Storage = 2,100,000 Gal/Mile

(net gain of 4.9 ac ft of
storage/mile

Perennial flow; prime aguatic habitat
10x Increase in livestock forage
Bank erosion = 100 feet™ = L &

e




Bear Creek
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