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Statement of problem
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Channel change: complex 13

1939 (Q=1827 ft?/s) 2006 (Q=1990 ft%/s)
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Why are side channels important?

dept
the main channel

Provides:

— Critical habitat for spawning and
rearing

Typically more stable flows and

temperature regimes compared to
main channel

Habitat for a variety of wildlife

« Amphibians, birds, reptiles,
mammals, mollusks




Geomorphic Analysis

landforms
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Bighorn River Channel morphology

. “system of multiple channels with

stable alluvial islands over decades to centuries that divide flow at
discharges up to bankfull”

single thread reaches separated by multiple thread
reaches; dominant main channel

slope= 0.0016

sinuosity = 1.2




Bighorn River downstream of Yellowtail Dam and Afterbay
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Evaluated historical changes in bed elevations:

1.

Cross section data gathered at USGS gaging
station #06287000 (1935-2000)

Cross section data gathered at three cross
sections initially surveyed during the wetted
perimeter study (Frazer, 1997) (1997-2009)



Gaging station measurements: mean
streambed elevation (MSBE)
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e Fluctuations up to 3.3 ft (MSBE) and 4.3 ft (MAXSBE)
« Parallel trends in MSBE and MAXSBE



 Fluctuations of up to 1.2 (MSBE) and 0.9 (MAXSBE)
« MSBE and MAXSBE trends parallel each other
 Indicates stability, not incision, at gaging station cross section
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7 sets of rectified historical aerial photography
— 1939, 1954, 1961, 1970, 1980, 1991, 2006

Mapped main channel and side channel positions

— Other geomorphic features such as unvegetated channel
bars, vegetated islands and overflow channels

Calculated areal coverage

of geomorphic features Flodplan
Evaluation of complex < /\P.I -

history and side channel o chenn
stabilization

Floodplain
(Island)




Map units ~ 500 250 O 500 Feet

main channel

floodplain alluvium

overflow channel
side channel
unvegetated bar

vegetated island




—— Main channel (Qac)

—A— Vegetated islands (Qb1)
—X—Unvegetated gravel bars (Qb2)
—&— Overflow channels (Qoc)

—0— Side channels (Qsc)
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Active channel area
measure o@ha/f@ complexity
= Area of main ¢ el + side

channels + unvegetated bars
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lllustration of active channel area
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Channel complex histories




Complex 6




Complex 12




Most channel positions “fixed” by 1980

General channel configurations in place by 1961,
1939 in some locations

Indicates a very stable channel planform; some side
channels have been in their current locations for at
least 70 years

0
0]
X
Q@
o
S
)
O

1939 1970 1980
Year of stablilization




Side channel 1

e 1939: side channel 1 in 2006 position; several overflow channels
o 2006: overflow channels have filled in; vegetation of mid-channel bar
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Side channel loss 1961-2009

e Abandoned

e Atrisk of abandonment







Process of side channel abandonment

 Pre-Yellowtail Dam (pre-1966)




Side channel abandonment (continued)

 Post-Yellowtail Dam (1966-2009)







Channel change: Complex 13

2006 (Q=1990 ft3/s)




Monthly mean flow: 1935-2008
















Cross section data show evidence of stability rather
than incision or lateral migration

Geomorphic mapping reveals dramatic reduction in
active channel area, driven primarily by a decrease
In unvegetated gravel bars; main channel area and

side channel area have remained similar

Channel configurations were “fixed” in place about
one decade following dam construction (1970-1980)

Side channel loss is occurring by sediment
deposition and vegetation encroachment in channels



Hydraulic Modeling: discharges required
to inundate critical side channels




Bathymetric Survey

e Side channels were surveyed on foot in late
April and early May 2009 (over 6,600 points).

~» Real Time Kinematic (RTK) Global Positioning
Satellite (GPS) surveying equipment was used.
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Bathymetric Survey

« The main river channel was surveyed with SONAR in
Apr/May 2009

— MT Fish Wildlife and Parks provided the boat and driver —
thanks to Earl Radonski for great driving

« We used an Acoustic Doppler Current Profiler
(ADCP) to obtain depths.

— Individual depths from four beams were obtained for each
‘ping’ or ‘ensemble’.

« RTK GPS survey equipment was used to obtain
position and elevation.

 Discharge was approximately 4500 cfs during this

survey
RECLAMATION



Bathymetric Survey

RECLAMATION



Bathymetric Survey

 An additional survey was performed in August 2009
to fill in some missing data

 Discharge was approximately 3000 cfs during this
survey

« The hydraulic model will be verified with water
_surface elevations from these two surveys.
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Bathymetric Survey
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Aerial Data

« We have acquired topographic information flown
with Synthetic Aperture Radar (SAR)

 Flight dates are reported as December 2008 — July
2009

 Stated accuracies are 5 meters in the horizontal and
1 meter In the vertical

 This is less than desired for building a terrain
surface for a 2D hydraulic model

— However this could be made to work in LIDAR is not flown

« Model accuracies will necessarily suffer if the SAR
data is used.
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2-Dimensional Depth Averaged Modeling

Example of Mesh generation

e Benefits:

— Able to model split channel
flow and complex flow
dynamics

— Can specify varying
roughness values for
different areas of the model

— Allows user to examine
conditions at any point on
the river rather than just at
measured cross sections
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