


























Figure B-7. Dimensional suspended load and bedload versus unit stream power. The coefficients of determination for the
regression correlations were better for suspended load versus bedload, averaging 0.85 and 0.53 respectively.

Comparison of Channel Bed Gradation and Bed Material Load Gradation

In order to develop an understanding of the supply of sediment available for transport within the
Critical Habitat Reach, comparisons were made between the channel bed gradation and bed material
load. These comparisons provide useful information regarding the mobility of the channel bed.

The trend towards finer particle size classes in the downstream direction is reflected by the decrease
in effective diameter of the channel bed sediments by river mile (Figure B-8). Between RM 159 and
RM 152, small cobble and coarse gravels present in the Braided 1 Reach gradually trend towards
medium to fine gravels through the Braided 2 Reach. The channel bed sediment abruptly transitions
to coarse sands and finer sands in the Straight and Meander reaches (Figure B-9).
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Figure B-8. Effective diameters for local channel bed sediment in Braided 1 and 2 Reaches. Cobble dominates the bed
composition at the upstream end of the Braided Reaches, whereas gravel is the dominant substrate at the downstream
end.
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Figure B-9. Effective diameters for local channel bed sediment in Straight and Meander 1 reaches. The bed is composed
predominantly of sand and finer materials.

Coincident with the gradation shift in the channel bed sediment and available energy, the gradation
of the bed material load in transport also reflects the general trend of downstream fining. Between
RM 159 and RM 152 the range of effective diameters for measured bed material decreased from
medium gravels to medium sands (Figure B-10).
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Figure B-10. Average effective diameters for sampled bed material load through the study reach. The bed material load
includes the sand load travelling in suspension, and therefore, is skewed toward a less coarse gradation.

Figure B-11 displays a direct comparison between the effective diameter of select size classes of the
channel bed and the effective diameter of the largest particles measured in the bedload samples in
the Braided Reaches. Results indicate that the largest particles measured in the bedload samples
correspond with the D84 size class of the channel bed material.
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Figure B-11. Comparison of average effective diameter for select size classes of the channel bed material with the
effective diameter of the largest particles capture in the bedload samples. The largest particles captured in the bedload
samples correspond with the D84 size class of the channel bed.
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Transport Characteristics

Sediment transport characteristics were evaluated to determine the dominant modes of transport
(suspended versus bedload) by reach. The shift in transport mode through the study reach is
illustrated in a sedimentation diagram that plots dimensionless Shields stress versus particle
Reynolds number, a surrogate for grain size (Figure B-11). In this diagram, the solid black line (labeled
Motion/No Motion) represents the empirical Shields criteria for initiation of particle motion. Values
below the empirical Shields line, particles remain at rest; values above the line suggest particles are
moving in contact with the channel bed. The critical condition for particle suspension occurs where
the particle fall velocity equals the shear velocity as indicated by the solid red line (labeled
Suspension/No Suspension). Values above this line suggest a particle is transported in suspension;
values below this line suggest the particles are transported along the channel bed and are not in
suspension. The upper dashed red line signifies where the ratio between shear velocity and particle
fall velocity exceeds 6.5 indicating the conditions under which suspended transport dominates. Also
shown are transition zones indicated by the diagonal brown lines that represent conditions for sand
related bedforms (e.g., ripples and dunes) that can occur downstream of the Straight Reach in the
Meander Reaches.
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Figure B-11. Sedimentation diagram of dimensionless Shields stress versus particle Reynolds number, a surrogate for
grain size. A significant portion of the sediment load is sand travelling in suspension.

Plotting the measured size fractions present in suspended load and bedload samples on the
sedimentation diagram provides an indication of dominant mode of transport by size class and
project area reach. In general, bedload measurements through the study reach are comprised of fine
gravels and coarse sands, plotting above the Shields incipient motion curve (solid black line) and
below the suspension curve (solid red line) for the Braided and Straight reaches. In these reaches,
the sand fraction is transported as both bedload (coarser sands) and suspended load (finer sands)
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with transitional bedforms, trending towards finer size classes in suspension in the downstream
direction.

Summary

The quantity of sediment-transported into, through, and out of the Critical Habitat Reach was
estimated using measured bedload and suspended sediment data collected in 2008. Initial estimates
of annual sediment loading indicate that under median hydrologic conditions the annual flux of bed
material load increases threefold through the Braided Reaches and decreases threefold through the
Straight Reach and Meander 1 Reach (Figure B-4). This trend suggests that significant sediment
inputs are derived from the Braided Reaches and subsequently deposited in the Straight Reach and
Meander Reaches. Because of the altered morphology in the Straight Reach and the Meander
Reaches and loss of floodplain connection, the only place for sediment to deposit is within the
channel bed. Deposition of fine sediment on the channel bed in the Critical Habitat Reach is reported
to negatively affect spawning success for Kootenai sturgeon.

Preliminary comparisons between the bed gradation and the bed material load indicate that the
channel bed is coarser than the measured bed material load. However, the bed material load
gradation may be skewed lower by the large proportion of sand that is travelling in suspension.
Comparison of the bedload without the suspended sand component indicates that the gradation of
the bedload is similar, but still less coarse than the channel bed gradation. This similarity suggests
that a large proportion of the channel bed (80% or greater) is potentially mobile and available for
transport.

Sediment transport characteristics were evaluated to determine the dominant modes of transport.
While the estimated annual tonnages are nearly equal for the upstream (RM 159.5) and downstream
(RM 143.2) sampling locations, the gradation is notably finer downstream, with a significant portion
of the bed material load comprised of fine to medium sands (0.125 to 0.50 mm) being transported in
suspension. Suspended load and bedload sampling suggest the Kootenai River’s sediment load is
dominated by sand that is mobilized in suspension. Measured suspended load is nearly 40 times
greater than bedload in the project area.

The implications of sediment-transport on channel morphology, vegetation and aquatic habitat are
discussed in greater detail in Chapter 2.

Data Gaps and Next Steps

Prediction of bedload transport was limited by few bedload measurements and large variability
within the data, resulting in predictions that vary by more than one order of magnitude. Continued
collection of bedload data over a range of higher flows should improve the predictions. Provisional
transport relationships developed for the purpose of this Master Plan will be updated following
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additional collection of sediment, hydraulic, and bathymetric data by the USGS in WY2009.

Because bed material transport was observed to increase through the Braided Reaches, an
additional sampling site was added for WY2009 sampling near Crossport (RM 157) in order to identify
the respective increases in sediment loading between Braided Reach 1 and Braided Reach 2. Data
collected at this additional sampling site will be useful for evaluating restoration treatments in the
Braided Reaches.

In support of the ongoing effort to characterize sediment-transport within the project area, data is
being stored within a database management system supporting strongly typed hierarchical data
structures between related data. Relevant datasets include field notes and measurements, lab
results and transport measurements, sample gradations, analysis results as well as both field
measured and synthetic hydraulics. Because datasets are being collected by multiple parties, the
database provides a standard workflow for the collection, QA/QC, analysis and exchange of sediment
data between project teams. The sediment database will be updated with new data collected during
WY2009 and is available upon request.

Kootenai Tribe of Idaho B-1 3
Kootenai River Habitat Restoration Project Master Plan Appendix B - July 2009





