





MR-D. Construct or enhance wetlands behind the levees and connect to the river

Treatment Description

This restoration treatment includes developing off-channel

wetlands behind levees in the Meander Reaches. Off-

channel wetlands will be connected to the Kootenai River

via tributaries or secondary channels. These off-channel

wetlands will consist of large areas of open water but

retain a primary thalweg to maintain connectivity from

upstream to downstream systems. Elements of this

restoration treatment include:

* Off-channel wetland feature construction

* Enhancement of existing and constructed off-channel
wetlands features through construction of diverse
microtopography, placement of large wood to form
off-channel habitat niches/microtopography and
planting a variety of herbaceous and woody plants

Limiting Factors Addressed

* Riparian vegetation factors: altered hydroperiod, lack
of native seed sources, lack of nutrient sources for
primary productivity, and altered carbon balance

* Aquatic habitat factors: lack of cover for juvenile fish,
lack of off-channel rearing, simplified food web from
lack of nutrients, and altered water quality

Anticipated Benefits

» Sediment storage and reduced sediment supply to
downstream reaches

* Improved riparian vegetation

* Increased nutrient production

Potential Drawbacks
* Treatments may conflict with existing land uses

Role of Treatment in a Habitat Action

An example levee system and off-channel wetland
(background) in the Klamath National Wildlife
Refuge. This treatment can be employed in the
Meander Reach.

Off-channel wetlands route and filter floodwater
while providing habitat for fish and wildlife.

Construction of off-channel wetlands will contribute to overall restoration within the Meander
Reaches by trapping sediment, producing nutrients, creating habitat, and supporting the food web.
In order for this treatment to be effective it must be implemented in conjunction with other
treatments such as construction of secondary channels, which will facilitate connection between the

water in the river and the wetlands.
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MR-E. Construct or enhance secondary channels adjacent to the river

Treatment Description

This restoration treatment includes constructing secondary

channels that will provide off-channel aquatic habitat for

juvenile fish, and route water and sediment from the main

channel to floodplain storage areas. Secondary channel

features will have the following general characteristics:

upstream and downstream connection to the main channel,

low gradients, and varied dimensions in support of hydraulic

diversity.

Elements of this restoration treatment include: o

+ Side channel construction Seonn et gt oot

* Revegetation of floodplain areas along secondary and providing adequate soil moisture for riparian
channels plants.

* Bioengineering to establish woody vegetation along
secondary channel banks

* Woody debris placement for cover, sediment trapping,
and habitat diversity

Limiting Factors Addressed

* Riparian vegetation factors: altered hydroperiod

* Aquatic habitat factors: lack of cover for juvenile fish,
lack of off-channel rearing, and simplified food web from
lack of nutrients

Anticipated Benefits Secondary channels provide valuable off-channel

. Improved off-channel habitat complexity hab.itat for fish wildlife and help dissipate river energy
. . . during extreme flood events.

* Delivery of sediment to floodplain storage areas

* Improved floodplain connectivity

= Delivery of floodplain nutrients to the river.

Potential Drawbacks

* Diminished streamflow in main channel

* Potential for capturing too much flow from main channel and causing major shift in channel alignment
»  Backwater fluctuations affect hydroperiod

Role of Treatment in a Habitat Action

Construction of secondary channels will facilitate routing water and sediment to floodplain storage areas,
deliver nutrients from the floodplain to the channel, and provide off-channel refuge and rearing for
juvenile fish. Secondary channels will also serve as ‘relief valves’ for excess flow from the main channel
during flood events, thus increasing flow capacity and reducing flood risk. The success of secondary
channel construction or enhancement actions will be improved by the addition of large wood habitat
features, revegetation of floodplains and riparian areas, and other treatments that will protect secondary
channels from disturbance.
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MR-F. Construct or enhance secondary channels behind the levees and connect to river

Treatment Description

This restoration treatment includes constructing secondary
channels that will provide off-channel aquatic habitat for
juvenile fish, and route water and sediment from the main
channel to floodplain storage areas. Secondary channel
features will have the following general characteristics:
controlled upstream and/or downstream connection to the
main channel, low gradients, and varied dimensions in

support of hydraulic diversity. Elements of this restoration

treatment include: Secondary channels can be incorporated in the

floodplain design to connect off-channel

" Side channel construction wetlands in the Meander Reach to the main
* Revegetation of floodplain areas along secondary river.
channels

* Bioengineering to establish woody vegetation along
secondary channel banks

* Woody debris placement for cover, sediment trapping,
and habitat diversity

Limiting Factors Addressed
* Riparian vegetation factors: lack of surfaces that support
riparian recruitment and altered hydroperiod

= Aquatic habitat factors: lack of cover for juvenile fish,

lack of off-channel rearing and simplified food web from -
Secondary channels would be constructed with a

lack of nutrients. low width-to-depth ratio to maintain depth and
provide suitable habitat for fish.

Anticipated Benefits

* Delivery of sediment to floodplain storage areas
* Improved off-channel habitat complexity

* Improved access to habitat for juvenile fish

» Delivery of floodplain nutrients to the river

Potential Drawbacks
=  Diminished streamflow in main river
* Flooding risks would need to be considered and potentially isolated

Role of Treatment in a Habitat Action

Construction of secondary channels will facilitate routing water and sediment through levees to
floodplain storage areas, deliver nutrients from the floodplain to the channel, and provide off-
channel refuge and rearing for juvenile fish. Secondary channels will also serve as ‘relief valves’ for
excess flow from the main channel during flood events, thus increasing flow capacity and reducing
flood risk. The success of secondary channel construction or enhancement actions will be improved
by the addition of large wood habitat features, revegetation of floodplains and riparian areas, and
other treatments that will protect secondary channels from disturbance.
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MR-G. Revegetate the floodplain

Treatment Description

This restoration treatment includes a variety of activities to
create conditions that will support a diverse mosaic of plant
communities on both existing and constructed floodplain
surfaces. A structurally diverse vegetated floodplain
provides many functions that will address limiting factors
including sediment filtration, velocity reduction during
overbank flows, streambank stabilization, organic matter
inputs to the stream and floodplain, complex surfaces that
promote native plant species diversity and therefore limit
opportunities for weed invasion, and a native plant — : —

. . . Constructing microtopographic depressions (i.e.,
community that can provide seed sources to sustain plant swales) and placing coarse woody material creates
community succession. Activities applicable to revegetating  sheltered areas and encourages natural plant
the floodplain include: establishment on floodplain surfaces.

* Containerized planting, mature shrub salvage and
transplant, dormant plant material installation

* Removal or management of invasive weed species

= Site preparation to suppress agricultural grasses and
forbs

=  Placement of woody debris and construction of
microtopography

» Substrate variation and soil amendments

* Seeding

Limiting Factors Addressed
* Morphological factors: reduced channel boundary

Example floodplain revegetation technique
incorporating solarization mats to discourage

roughness and bank erosion rates competition between plants and non-native grasses.
* Riparian vegetation factors: addresses all factors :;?;zclzors are used to discourage browsing by

* Aquatic habitat factors: simplified food web from lack of
nutrients

Anticipated Benefits

* Reduced sediment supply to downstream reaches
» Restoration of natural floodplain processes

* Improved riparian and floodplain vegetation

Potential Drawbacks

* Long time frame for plant communities to establish to
maximize floodplain function

* Many activities require long-term routine maintenance Excavating floodplain swales and transplanting

such as Watering mature shrubs and sod mats can improve riparian
and floodplain functions.

Role of Treatment in a Habitat Action

Floodplain revegetation will contribute to overall restoration within the Meander Reaches by creating
relatively stable surfaces adjacent to the river that can be accessed by average peak flows. Vegetation
will increase roughness, adding a sediment filtering function that will promote long-term sediment
storage as part of natural floodplain building processes. For this treatment to be successful, it will need
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to be implemented in conjunction with channel dredging and excavation so the adjacent channel has
the correct elevation and dimensions to allow annual flooding and balanced sediment-transport. In
addition, stream banks across from the floodplain will need to be stabilized to limit recruitment of
excess sediment from bank erosion, and so the channel can maintain its dimensions (which is critical to
maintain a connected floodplain). Initially, instream habitat will be constructed using imported wood
and substrate, but over the long-term, revegetating the floodplain will result in available large wood
that can be naturally recruited into the stream and will support instream habitat.
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MR-H. Install bank structures

Treatment Description

Installation of bank structures addresses bank erosion and reduced channel boundary roughness by

creating conditions that will support establishment of bank vegetation. In addition, bank structures

can offer benefits to aquatic habitat such as bank cover and channel margin complexity. A wide range

of structure options are available under this restoration treatment including:

* Bioengineering for revegetation

* Large woody debris placement for aquatic habitat and
pool formation

* Sodand wood toe structures

Bioengineering structures create suitable conditions for
native vegetation to become established along the
streambank. Deep-rooted native vegetation will stabilize
streambanks and create roughness along the channel
margins. Stable, vegetated banks coupled with reduced
velocity resulting from the roughness will lessen bank
erosion. Large woody debris structures create instream Example river bank structures incorporating large
habitat and maintain channel dimensions by dissipating flow wood, bioengineering, and vegetation (Year 1
energy away from the banks and sustaining pool habitat. Sod ~ followinginstallation with other treatments

. . A including channel excavation).
and wood toe structures create interim protection for newly
constructed channels while woody bank vegetation becomes
established over the long-term.

Limiting Factors Addressed

* Morphological factors: altered sediment-transport,
reduced channel boundary roughness, bank erosion rates

* Riparian vegetation factors: lack of outer bank
vegetation and frequent scour/deposition of floodplain
surfaces

» Aquatic habitat factors: lack of cover for juvenile fish

Streambank construction technique used to buffer

Anticipated Benefits the stream from an eroding terrace. Large woody
= Reduced bank erosion and downstream sediment supply ~ 9¢Pris complexes, sod mats, and whole shrub

. K transplants were utilized (Year 3 following
* Improved channel margin complexity installation).

Potential Drawbacks

= Bank structures may limit erosion (and therefore sediment deposition) in the short term, but over
the long term, this will result in banks that are vegetated but still able to migrate at natural rates
given the geomorphic setting.

Role of Treatment in a Habitat Action

Bank structures will contribute to the overall restoration within the Meaner Reaches by creating near-
bank aquatic habitat and protecting surfaces adjacent to the river so that riparian vegetation can
become established. Vegetated banks will reduce bank erosion, add boundary roughness and reduce
the supply of sediment to the river. Vegetation will increase roughness, adding a sediment filtering
function that will promote long-term sediment storage as part of natural floodplain building processes.
This treatment will need to be implemented in conjunction with other treatments, such as
revegetation, that improve its sustainability and address the other limiting factors present in the
Meander Reaches.
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MR-I. Install instream structures

Treatment Description

Installation of instream structures addresses aquatic habitat

deficiencies by introducing coarse substrate for spawning

substrate and maintaining instream habitat elements such

as pools and riffles. A wide range of instream structure

options will be deployed under this treatment including:

*  Alluvium placement for spawning substrate, roughness
and hydraulic complexity

*  Flow redirection for hydraulic complexity, bank
protection, and existing substrate scour

Instream structures create habitat such as pools and
patches of coarse substrate, increase channel complexity,
and direct channel velocity.

Limiting Factors Addressed
* Morphological factors: altered hydraulics and bank
erosion

* Aquatic habitat factors: lack of cover for juvenile fish,
insufficient velocity for Kootenai sturgeon spawning,
and lack of coarse substrate for Kootenai sturgeon egg
attachment

Anticipated Benefits

* Reduced bank erosion and sediment supply
* Increased instream complexity

* Increased coarse substrate composition

Potential Drawbacks

= Construction access to the river (physical obstructions
and private land ownership)

* Disturbance

Role of Treatment in Habitat Action

Instream structures will contribute to the overall
restoration within the Meander Reaches by enhancing
aquatic habitat and protecting soil surfaces adjacent to the
river so that riparian vegetation can become established.

Constructed riffle used for grade control and
energy dissipation.

Floodplain bar used to narrow the existing
channel and provide connected off-channel
habitat.

Single log vane used to re-direct flow, provide
temporary bank stability and facilitate growth of
mature riparian plants.

For this treatment to be successful, it will need to be implemented in conjunction with other
treatments that improve its sustainability and address the other limiting factors present in the

Meander Reaches.
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MR-J. Tributary restoration

Treatment Description

This restoration treatment includes a broad range of
techniques that will be applied to improve habitat in
tributary streams and remove barriers that prevent

migration into tributary habitat. Elements of this restoration

treatment may include:

* Tributary channel and floodplain grading to improve
channel geometry and hydraulics

* Instream and bank structures

* Floodplain revegetation

*  Fish passage barrier removal

Limiting Factors Addressed

* Aquatic habitat factors: lack of fish passage into
tributaries, simplified food web from lack of nutrients,
and lack of off-channel cover and habitat for rearing

Anticipated Benefits

* Improved habitat conditions for native fish species

* Improved fish passage into tributaries

* Improved access to tributary spawning and rearing
habitats

* Enhanced in-channel complexity

* Improved delivery of nutrients from tributaries

* Reduced fine sediment delivery from impaired
tributaries

Potential Drawbacks
=  Proposed treatments may not be compatible with
existing land uses

Role of Treatment in a Habitat Action

IDFG and Partridge (1983) have identified
numerous fish passage barriers on tributaries to
the Kootenai River in the Meander Reach.
Perched and undersized culverts pose barriers to
upstream fish passage.

An example stream simulation culvert
incorporating a natural streambed and large
roughness elements to improve fish passage
conditions.

Because many of the focal species are migratory fish, their habitat is not only limited to the Kootenai
River, but also includes tributaries that flow into the project area. Elimination of fish passage
barriers expands the habitat available to focal species including younger life stages that need off-
channel habitat. This treatment could be implemented as a stand-alone treatment; however, it does
not address directly conditions within the mainstem Kootenai River.
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Table 3-5 presents the Meander Reaches
habitat actions in a matrix of limiting
factors and restoration treatments in
order to summarize the ability of the
habitat action to address the reach-
specific limiting factors. Refer to the
discussion preceding Table 3-3 in Section
3.3.2 for additional information about the
guidelines used to develop the table.

Treatment key for Table 3-5

MR-A
MR-B
MR-C
MR-D
MR-E
MR-F
MR-G
MR-H
MR-

MR-J
KR-A
KR-B

KR-C

KR-D

Excavate or dredge the river to modify the channel geometry

Excavate floodplain adjacent to the river

Construct or enhance wetlands adjacent to the river

Construct or enhance wetlands behind the levees and connect to the river
Construct or enhance secondary channels adjacent to the river

Construct or enhance side channels behind the levees and connect to the river
Revegetate the floodplain adjacent to the river

Install bank structures

Install instream structures

Tributary restoration

Manage discharge from Libby Dam

Manage backwater from Kootenay Lake

Manage land use practices

Mitigate for impacts from or to infrastructure

Table 3-5. Ability of treatments to address limiting factors in the Meander Reaches.
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Table 3-5. Ability of treatments to address limiting factors in the Meander Reaches.
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Table 3-5. Ability of treatments to address limiting factors in the Meander Reaches.
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Table 3-5. Ability of treatments to address limiting factors in the Meander Reaches.
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® High potential to address limiting factors. Blank - No potential to address limiting factors.
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3.4Summary

In summary, the habitat actions shown in this chapter represent a toolbox of restoration
treatments for each reach. These combinations of treatments were chosen because they are
likely to overcome most, or all, limiting factors within a reach. The following chapter illustrates
how the toolbox of restoration techniques described in this chapter could be applied at a spatial
scale to specific areas within the Kootenai River Habitat Restoration Project using information
about where limiting factors are most problematic and other information about which areas are
most suitable for restoration.
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