





Figure 2-50. Existing condition channel bed materials in the project area. Coarse substrate suitable for spawning has
become increasingly embedded with finer substrate.

Based on changes in substrate composition, lack of coarse substrate for egg attachment has been
identified as an aquatic habitat limiting factor.

While water depth, velocity, and substrate are important indicators of Kootenai sturgeon
spawning habitat conditions, it is the combined presence of sufficient water depth, higher water
velocities, and coarse channel substrate that forms the range of conditions reported to be
required for successful Kootenai sturgeon spawning and embryo survival (USFWS 2008).

While changes in hydraulics have affected depth, velocity and substrate, these changes have also
resulted in less complex aquatic habitat in terms of pool and riffle distribution. Habitat suitability
maps were completed for the project area to evaluate the distribution of pool and riffle habitat
in the project area. Areas within the channel with maximum depths that exceeded twice the
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mean reach depth were delineated as pools. Areas of the channel with depths less than twice
the mean reach depth were delineated as riffle habitat. Figure 2-51 displays the distribution of
pool and riffle habitats in the project area. Pool habitat is currently less common in the Braided
Reaches, accounts for over half of the Straight Reach, and defines slightly over a third of the
mainstem habitat in the Meander Reaches. Riffle habitat dominates the Braided and Meander
reaches and accounts for less than half of the Straight Reach (Table 2-23). An explanation of how
channel morphology has changed from the pre-dam era to the present time is included in Section

2.4.

Figure 2-51. The distribution of pool and riffle habitats in the project reaches based on thalweg depth relative to
mean depth. Thalweg depths exceeding twice mean depth are considered to be pool features.
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Table 2-23. Pool and riffle habitat unit lengths and the percentage of the habitat

unit’s portion of each reach within the Master Plan project area.

Reach Pool Length Riffle Length Total
Length (ft) % of Reach Length (ft) % of Reach (mi)
Braided 1 8,897 43.1 11,736 56.9 3.9
Braided 2 1,678 10.1 15,006 89.9 3.2
Straight 3,307 56.8 2,517 43.2 1.1
Meander 1 18,636 36.5 32,492 63.5 9.7
Meander 2 67,209 35.8 120,402 64.2 35.5
Total 99,727 35.4 182,152 64.6 53.4

Based on changes in pool/riffle habitat distribution in some reaches, lack of pool-riffle complexity
and insufficient pool frequency have been identified as aquatic habitat limiting factors.

Nutrient fluxes in the Kootenai subbasin have also changed over time in response to extensive
levee construction, transitions in land uses, operation and then closure of fertilizer production
facilities and mines, and construction and operation of Libby Dam. Reduced nutrients have
simplified the food web in the Kootenai River (Holderman and Hardy 2004; Holderman et al.
2009b). Nutrient sequestration in Lake Koocanusa and loss of over 50,000 acres of historical
floodplain habitat diversity and productivity are cited as primary reasons for diminished nutrient
loads downstream from Libby Dam (Snyder and Minshall 1996; Anders et al. 2002). As described
in Section 2.5, conversion of native vegetation to agricultural crops and invasive plant species has
reduced primary productivity in the floodplain, likely resulting in diminished nutrient inputs to
the river.

Altered water quality directly affects biological productivity at all trophic levels, and may
decrease food availability for fish including Kootenai sturgeon. Decreased prey availability for
some life stages of sturgeon, and a possible reduction in the overall carrying capacity for the
Kootenai River and Kootenay Lake to sustain populations of Kootenai sturgeon and other native
fishes may be a significant limiting factor. A limited food supply for young-of-year fish could
contribute to increased mortality rates, either through starvation or through increased predation
mortality, because young of the year would spend more time feeding, thereby exposing
themselves to higher predation risk. Based on these factors, simplified food web from lack of
nutrients has been identified as an aquatic habitat limiting factor.

Water quality conditions have varied over the period of Euro-American settlement in the
Kootenai River drainage. In the late 1800s through 1974 (Libby Dam closure), agriculture, mining,
logging, pulp mill operations, and development contributed sediment, nutrients, and mining-
related metals to the Kootenai subbasin. The delivery of these materials to the river network
degraded water quality. Agriculture, urban runoff, and wastewater treatment discharge to the
river continue to influence water quality.

Channel bed sediment contamination by heavy metals and other chemicals likely affects benthic
fishes like Kootenai sturgeon and burbot inhabiting the Kootenai River. Georgi(1993) noted that
the chronic effects on wild sturgeon spawning in “chemically polluted” water and rearing over
contaminated sediments, in combination with bioaccumulation of contaminants in the food web,
is possibly reducing the successful reproduction and early-age recruitment to the Kootenai
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sturgeon population. Results from a contaminant study performed in 1998 and 1999 showed
that water concentrations of total iron, zinc, and manganese, and the PCB Arochlor 1260
exceeded suggested environmental background levels (Kruse 2000). Increased exposure to
copper and Arochlor 1260 significantly decreased survival and incubation time of white sturgeon
embryos and could be a potentially significant additional stressor to the white sturgeon
population.

However, the high sturgeon fertilization and hatch rates in the hatchery, often exceeding 90%,
along with consistent post-release, in-river survival rates of 60% during the first year at large, and
90% during all subsequent years among age 1 and older fish (Ireland et al. 2002; KTOI 2008) do
not support an acute toxicity explanation for sturgeon limitation at the population level.

Flow regulation at Libby Dam has led to typically warmer water temperatures in the winter and
cooler water temperatures in the summer (Partridge 1983). Changes in the thermal regime have
affected the focal species by influencing seasonal behavior patterns, most notably spawning
cues for Kootenai sturgeon (Paragamian et al. 2001) and burbot (KTOl and MFWP 2004), as well
as the potential to influence young-of-year over-wintering energy expenditure (B. Kynard, BK
RiverFish, personal communication, 2009). Figure 2-52 illustrates the average thermal regime for
the pre-dam and post-dam periods.

Figure 2-52. Average pre- and post-dam water temperature for the Kootenai River at Porthill (USGS Station
#12322000).

Based on factors related to contaminants and changes in the thermal regime, altered water
quality has been identified as an aquatic habitat limiting factor.

Tributary connectivity with the Kootenai River is influenced by channel modifications, coarse
bedload deposition in tributary deltas, and human infrastructure. Channel modifications
including straightening, relocations, and dredging have affected tributary connectivity. Altered
sediment-transport and deposition patterns have caused aggradation of sediments in the deltas
of many tributaries to the Kootenai River upstream of the project area (KTOl and MFWP 2004).
As a result, many of these deltas have become barriers to fish passage, especially at low flows.
Other tributaries are impacted by both natural and anthropogenic fish passage barriers including
natural falls and road crossings, respectively (Figure 2-53). Tributaries serve as important
spawning and rearing habitat for many of the focal fish species, especially native trout and
kokanee salmon.
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Figure 2-53. Recognized fish passage barriers on tributaries to the Kootenai River project area. Barriers include both
natural barriers like waterfalls, as well as human barriers such as road crossings. Many barriers are located at the
transition from the valley floor to steeper forested reaches.

Based on this information about fish barriers in tributaries, lack of fish passage into tributaries
has been identified as an aquatic habitat limiting factor.
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As described in Section 2.2 and 2.5, the aboriginal floodplain of the Kootenai River was modified
to reduce flooding and optimize agriculture. Filling of floodplain wetlands and side channels,
removal of large woody debris, and displacement of native riparian vegetation have simplified
the floodplain ecosystem and resulted in the loss of off-channel habitat that likely supported life
stages of some focal species in at least some years.

Removal of large woody debris, displacement of riparian vegetation, and filling of off-channel
habitats has diminished cover habitats for juvenile fish rearing. Historically, the Kootenai River
floodplain was a complex environment characterized by the mainstem river, backwater channels,
and seasonal wetlands. Juvenile fish reared in floodplain tributaries and the mainstem would
have inhabited shallow complex off-channel habitats influenced by vegetation and large wood.
Flood protection measures and agricultural practices filled these habitats, creating a simplified
mainstem river with little habitat complexity. Figure 2-54 illustrates the distribution of
vegetation cover in the Kootenai River project area. The “No Vegetation” category dominates
bank vegetation conditions. Table 2-24 presents descriptive statistics for the project area
vegetation cover categories. Limited streamside vegetation equates to both short-term and
long-term aquatic and riparian cover as vegetation that would recruit to a mature riparian forest
is not currently present on the Kootenai River’s floodplain.

Figure 2-54. The distribution of bank vegetation cover conditions are presented as a proxy for streambank cover.
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Table 2-24. Kootenai River bank cover conditions for the Master Plan project reach.

Reach No Bank Cover Sparse Bank Cover Dense Bank Cover Total
Length (ft) % of Reach Length(ft) % of Reach Length (ft) % of Reach (mi)
Braided 1 9,216 19.4 31,602 66.4 6,792 14.3 9.0
Braided 2 18,991 60.1 9,204 29.1 3,428 10.8 6.0
Straight 3,151 27.1 8,189 70.3 302 2.6 2.2
Meander 1 25,039 26.4 45,755 48.3 23,936 25.3 17.9
Meander 2 204,134 60.0 110,110 32.4 25,834 7.6 64.4
Total 260,530 49.6 204,860 39.0 60,292 1.5 99.6

Levees simplify the floodplain by restricting flood flows to the main channel. Similarly, flood
water confinement to the channel reduces the overall productivity of the river-floodplain system
as the shallow water habitats that are created on the floodplain during high flows are excluded
by the levee network. Therefore, levees have reduced access to backwater and off-channel
habitats which historically provided diverse microhabitats, food sources, and resting areas for
fish in the Kootenai subbasin. Decreased floodplain-channel connectivity has resulted in fewer
off-channel habitats in the system.

In-filling of gravel and fine gravel substrates with sand is reported to have reduced hiding habitat
for free embryos and larval stage Kootenai sturgeon. Channel bed material simplification has
decreased rearing habitat diversity and extent. Based on changes in the floodplain, loss of bank
vegetation and construction of levees, and sand intrusion into interstitial spaces in the channel
bed materials; lack of cover for larval and juvenile fish and lack of off-channel habitat for rearing
have been identified as limiting factors for aquatic habitat.

Development activities in the Kootenai subbasin dating to the early 1900s led to river corridor
and aquatic habitat degradation. Extractive land uses affected the river ecosystem by disrupting
river and floodplain functions; contributing sediment, nutrients, and contaminants to the river;
and either erecting barriers in floodplain channels or impairing habitat in tributary streams.
Further, over-fishing of Kootenai sturgeon and other focal species diminished the abundance of
Kootenai River fish populations. The closure of Libby Dam in 1974 altered river hydraulics,
sediment-transport, and river morphology resulting in additional adverse changes to the river
ecosystem. Nutrients, water quality, and the thermal regime have also been affected by dam
management. Combined with the ecosystem degradation that occurred prior to Libby Dam
closure, river regulation has accentuated the ecosystem’s departure from pre-European
settlement river corridor conditions. The aforementioned conditions have created a suite of
limiting factors that affect aquatic habitat in the project area.

2.7 Summary

In summary, the limiting factors presented in this chapter describe how human activities have
affected the Kootenai River ecosystem in the project area. Limiting factors are defined as
physical, biological, and ecological conditions that limit ecosystem sustainability and resiliency,
negatively influence Kootenai sturgeon and other focal species, and affect the local social,
cultural, and economic conditions. The detailed limiting factors analysis highlights how the
Kootenai River ecosystem has been influenced largely by river and floodplain management. The
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following chapter, Restoration Strategies, Treatments, and Habitat Actions (Chapter 3),
proposes a hierarchical approach to overcoming the limiting factors through the implementation
of habitat actions. The restoration “toolbox’” approach is designed to apply specific restoration
treatments to address limiting factors in each reach of the Kootenai River project area.

Kootenai Tribe of Idaho
Kootenai River Habitat Restoration Project Master Plan - July 2009 2-120





