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History and Background 
 Began in 2002 as a floodplain ecosystem project geared 

toward improving sturgeon and burbot aquatic habitat 
connectivity while realizing improvements to terrestrial 
and wildlife habitats. 

 
 Project history reflects a systematic approach to a complex 

problem by  
 defining the problem,  
 understanding ecological functions and processes,  
 identifying restoration alternatives, and  
 designing an implementation project with the greatest 

benefits and least cost. 
 



History and Background 
 Incorporates floodplain 

ecosystem connectivity 
components, including 
nutrients, fish and wildlife 
habitats, feasibility and 
design. 

 
 Investigates and implements 

actions to reconnect the 
Kootenai River with its 
historic floodplain. 
 



1890 Wetlands 

 
 Libby Dam operations 

functionally eliminated 
ecological connectivity 
between the Kootenai River 
and its floodplain, affecting 
over 20,000 acres of 
wetlands and low-velocity 
fish rearing habitat, 
resulting in declines in both 
terrestrial and aquatic 
species. 

Connectivity 
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OpLoss results indicate that without other impediments, Libby Dam contributes an average of 74 percent reduction in inundated area in all but the driest climatic conditions.
Lake Kookanusa is a nutrient sink (Woods 1982; Richards 1996, 1997), precluding the function of the River Continuum Concept by stalling the downstream progression of nutrient cycles. Therefore, in the near term, restoring the natural ecological functions of the lower Kootenai River will require utilization of techniques that mimic functions of lateral migrations highlighted in the Flood Pulse Concept.




Collectively, these 
perturbations eliminated 
the ecological connectivity 
and altered biological and 
ecological processes that 
were historically supported 
by nutrients supplied by 
the natural flood pulse of 
the Kootenai River. 

Nutrients 
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The Kootenai River has experienced a dramatic artificial trophic shift to ultra-oligotrophy which is exacerbated by the loss of extensive floodplain and backwater habitats due to levee construction and the operation of Libby Dam. 



Habitat Diversity 

About 68,000 acres of U.S. and 
Canadian Kootenai River floodplain 
are now used for crop production, hay, 
and pasture land (KTOI and MFWP 
2004). The loss of habitat diversity due 
to levee construction, drainage 
districts and the subsequent 
conversion of floodplain habitat to 
agricultural production are 
exacerbated by the spread of invasive 
non-native plant species. 



Background/Present Status 
The lessons learned provide valuable information, data and 
results, making it possible to refine and identify future 
floodplain reconnection opportunities. 

 

1. Breaching the levee might not achieve the desired benefit.  
2. River stage is regulated by Libby/Corra Linn Dam 

operations. 
3. Constructed levees in the lower meander reach are rarely 

necessary to prevent floodplain inundation (Aver. H2O yr.). 
4. Tributary hydrology is a suitable surrogate to mimic the 

Kootenai River flood pulse. 
5. Historic channels and wetland depressions are still evident 

and can be reconnected to mimic the natural landscape. 
6. Groundwater and hyporheic benefits will be realized after 

the project is implemented. 
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Breaching the levee might not achieve the desired benefit. 
River stage is regulated by Libby/Corra Linn Dam operations.
Constructed levees in the lower meander reach are rarely necessary to prevent floodplain inundation UNDER AVERAGE WATER YEARS.
Tributary hydrology is a suitable surrogate to mimic the Kootenai River flood pulse.
Historic channels and wetland depressions are still evident and can be reconnected to mimic the natural landscape.
Groundwater and hyporheic benefits will be realized after the project is implemented.
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Breaching the levee might not achieve the desired benefit. 
River stage is regulated by Libby/Corra Linn Dam operations.
Constructed levees in the lower meander reach are rarely necessary to prevent floodplain inundation.




#4)  Tributary hydrology is a suitable 
surrogate to mimic the Kootenai River 
flood pulse. 
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#5)  Historic channels and wetland depressions are still evident and can be reconnected to mimic the natural landscape.
#6)  Groundwater and hyporheic benefits will be realized after the Ball Creek Restoration project is implemented.

Results of a detailed groundwater model analysis utilizing seven monitoring wells showed a net annual gain of 323 acre-feet of groundwater storage and demonstrate a hyporheic connection with the reconstructed Ball Creek channel (GeoEngineers 2010).

An average increase of 0.4 feet in groundwater levels across the site, yielding an estimated 897 acre-feet of increased saturated soil volume.





The Tribe has addressed ISRP comments appropriately 
to all prior requests for additional information, 
including 

 design and review of plans by fluvial geomorphologists, 
 completion of project design plans,  
 completion of a cost-effectiveness and cost-benefit 

analysis,  
 initiation of an ecosystem productivity assessments, 
 evidence of The Nature Conservancy support, and 
 development of an RM&E Plan. 

 



Proposed objectives are informed by project’s history 
and continue a natural progression toward 

 implementation of floodplain reconnection,  
 filling critical information gaps,  
 addressing crucial threats,  
 community information sharing,  
 ongoing scientific peer review (RDRT, IKERT), and  
 evaluation of new opportunities and incentives to create 

long-term, sustainable floodplain restoration. 
 

Proposed Objectives 



Proposed Objectives 
1. By 2017, complete implementation of ISRP approved Ball Creek 

reconnection project. 
 

2. By 2021, implement floodplain reconnection activities in conjunction 
with BPA mitigation projects (1992-061-05 and mitigation phase of 2002-
011-00). 

 

3. By 2015, implement invasive species control management techniques in 
floodplain habitats. 

 

4. By 2015, develop RM&E Plan to assess interaction of nutrient dynamics 
and multi-trophic communities between floodplain lentic systems and 
the Kootenai River. 

 

5. By 2015, develop a GIS-based opportunities and constraints analysis for 
floodplain reconnection, wetland restoration and tribal wildlife 
mitigation opportunities. 

 

6. By 2016, investigate opportunities to create biological, social and 
economic benefits utilizing flood flows and/or groundwater storage 
and implement pilot project by 2018. 



By 2017, complete implementation of ISRP approved 
Ball Creek reconnection project. 
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#1) By 2017, complete implementation of ISRP approved Ball Creek reconnection project.

Implement the Ball Creek stream restoration design plan.  A part of the Kootenai Floodplain Reconnection Project completed in 2009, we propose to implement the construction design to restore a portion of the Ball Creek Ranch and reconnect Ball Creek with the historic channel through the floodplain to the Kootenai River.  The project design proposes to increase the length of Ball Creek from approximately 945 meters to over 5.2 kilometers of high-quality, low-gradient stream habitat, which is severely lacking in the Meander Reach floodplain.  Additionally, the project will create over 21 hectares of lentic wetlands, 49 hectares of riparian cottonwood forest buffered by over 24 hectares of transitional upland habitat.



Albeni Falls Wildlife Mitigation  
  

 Nimz Ranch purchase 
  in fall 2009 
  
   
 
  Nimz Ranch  
  1934 aerial photo 
 
  

Presenter
Presentation Notes
Objective 2)  By 2021, implement floodplain reconnection activities in conjunction with BPA mitigation projects (1992-061-05 and mitigation phase of 2002-011-00).

By implementing proposed reconnection activities (e.g., Nimz Ranch restoration design) and collaborating between related Tribal mitigation projects (Albeni Falls Wildlife Mitigation Project 1992-061-00 and mitigation phase of Kootenai River Floodplain Ecosystem Operational Loss Assessment 2002-011-00), we strengthen the Tribal Fish and Wildlife Program’s ability to share resources, information, and reduce duplication and costs in floodplain ecosystem restoration. 




 2011                      2005 LiDAR  
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#2) By 2021, implement floodplain reconnection activities in conjunction with BPA mitigation projects (1992-061-05 and mitigation phase of 2002-011-00).




Reed canary grass 
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#3) By 2015, implement invasive species control management techniques in floodplain habitats.

The principle target species for control is reed canarygrass. Reed canarygrass has become the dominant species throughout many of the wetlands within the Kootenai Valley. This aggressive colonizer of wetlands forms dense monotypic stands that prevent the establishment of native species. There are a variety of recognized methods to control reed canarygrass that include mowing, burning, tilling, burying, utilization of herbicides, and combinations of these different treatments.  The relative effectiveness of these measures can be dependent on local climate and site conditions such as length of growing season, inundation level and duration, site access, and the level of financial and staff resources. Since most wetland and riparian enhancement measures in the Kootenai Subbasin will involve the control of reed canarygrass, evaluating the effectiveness of various treatments will be essential to the success of the floodplain restoration projects by promoting natural vegetation communities.




‘Wetland’ – mitigation site 

Reed canary grass 

Invasion by reed canary grass 

= few suitable SITES 
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#3) By 2015, implement invasive species control management techniques in floodplain habitats.
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#4) By 2015, develop RM&E Plan to assess interaction of nutrient dynamics and multi-trophic communities between floodplain lentic systems and the Kootenai River.

Hydrologic connectivity of large rivers to their floodplains through routine inundation and flooding have been demonstrated to be essential to the health of aquatic, terrestrial, riparian and floodplain wetland ecosystems. In order to evaluate the efficacy of the Reconnect Project, it is critical to understand floodplain nutrient cycles, multi-trophic conditions and their associated contributions to the Kootenai River. Therefore, it is necessary to determine interaction of nutrient dynamics and multi-trophic communities between floodplain and river systems by identifying essential pathways, interactions and productivity bottlenecks. 


Source: 
http://files.dnr.state.mn.us/publications/waters/understanding_our_streams_and_rivers.pdf 




HD models (1-D and 2-D) 

River Floodplain 

Floodplain Modeling with 2-D 

Magnitude and direction of flow 
velocity on floodplain  

1-D river network and X-section 
locations 

d(h, v)=f(Q, t) 
Dyke 

1-D can also perform this simulation 

Floodplain Modeling with 1-D 
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#5) By 2015, develop a GIS-based opportunities and constraints analysis for floodplain reconnection, wetland restoration and tribal wildlife mitigation opportunities.

Examine new information that includes assessments of ecosystem viability (e.g., USGS ground and surface water analysis), potential ecological conflicts, and known limitations (e.g., 2002-011-00 modeling based on inundation volumes centered on water depth and duration) to better understand the relationships between ecological attributes of floodplain restoration targets and increase long-term sustainability. Develop a series of restoration approaches classed by common characteristics of the prevailing physical processes (i.e., hydrologic, geomorphologic, hyperic) for a range of different project provisions. The opportunities and constraints analysis would be tailored to complement the Kootenai River Master Plan, which has been developed for restoration of the Kootenai white sturgeon (KRHRP 2002-002-00).





Simulated Inundation extent for climatic condition W_3 
Contemporary Pre-dam Historic 

Yearly Recurrence Yearly Recurrence 
Year Maximum (m3/s) Interval (~) Average (m3/s) Interval (~)
1916 Historic 3200 100 438 25
1948 Pre-dam 2906 100 437 25
1974 Contemporary 3183 100 422 25



Simulated velocity distribution for climatic condition W_3 
Contemporary Pre-dam Historic 

Yearly Recurrence Yearly Recurrence 
Year Maximum (m3/s) Interval (~) Average (m3/s) Interval (~)
1916 Historic 3200 100 438 25
1948 Pre-dam 2906 100 437 25
1974 Contemporary 3183 100 422 25



Simulated shear stress distribution for climatic condition W_3 
Contemporary Pre-dam Historic 

Yearly Recurrence Yearly Recurrence 
Year Maximum (m3/s) Interval (~) Average (m3/s) Interval (~)
1916 Historic 3200 100 438 25
1948 Pre-dam 2906 100 437 25
1974 Contemporary 3183 100 422 25



TYPE Function Modified 1928 1985 
Ditch Intermittent manmade 64.66 91.99 

Ditch Perennial manmade 7.81 51.75 

    Subtotal Ditches 72.47 143.74 

          

Stream Intermittent modified natural 50.49 77.66 

Stream Intermittent natural 24.67 5.6 

    
Subtotal Intermittent 
Streams 75.16 83.26 

          

Stream Perennial modified natural 20.01 23.02 

Stream Perennial natural 14.53 15.29 

    
Subtotal Perennial 
Streams 34.54 38.31 

    
Total Stream 
Length 109.7 121.57 

          

All All Waterway Miles 182.17 265.31 

Waterway Change 





Objective #6) By 2016, investigate opportunities to create 
biological, social and economic benefits utilizing flood flows 
and/or groundwater storage and implement pilot project by 2018. 

 Create short-term (5-10 years) incentives for landowner to 
participate in floodplain reconnection and groundwater storage. 

  

 Participating landowners would allow flood flows to inundate 
private lands to enhance floodplain processes.  
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#6) By 2016, investigate opportunities to create biological, social and economic benefits utilizing flood flows and/or groundwater storage and implement pilot project by 2018.

Create short-term (5-10 years) incentives for landowner participation in actions that may benefit floodplain reconnection, wetland habitat, and groundwater storage. Participating landowners would allow flood flows to inundate private land to promote floodplain reconnection, groundwater recharge and storage, and growth of native vegetation to enhance floodplain processes. Additionally, opportunities to increase and enhance depressional wetlands and other floodplain lentic water bodies on participating lands will be investigated.

Evaluate existing ecosystem service marketplace for groundwater storage opportunities.
Gage community interest in participation in a Payment for Ecosystem Services (PES) program for groundwater inundation, & identify landowners and opportunities that can enhance habitat and moist soil conditions in converted agricultural areas.
Conduct an ecosystem services pilot project.
Implement an ecosystem service marketplace.
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