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Presenter
Presentation Notes
9 million acres, two countries, 2 states, 1 province, hydropower and endangered species. 
Direction of river flow. 



KRHRP 
• Ecosystem-based 

restoration 
program in 55-
mile reach of 
Kootenai River in 
Idaho 

• 3 Phases, multiple 
projects 
– Braided Reaches 
– Straight Reach 
– Meander Reaches 

Presenter
Presentation Notes
Phase 1 – Meet 2012 deadline, start in Braided reaches, address major source of downstream sediment loading
Phase 2 – Braided reaches and straight reach
Phase 3 – Meander Reaches



Objectives 

1. Restore and maintain Kootenai River habitat 
conditions that support all life stages of 
Endangered Species Act listed Kootenai River 
white sturgeon.  

2. Restore and maintain Kootenai River habitat 
conditions that support all life stages of 
native burbot,  westslope cutthroat, kokanee, 
bull trout, interior redband trout, mountain 
whitefish and other native fish. 
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Objective 1.  Restore and maintain Kootenai River habitat conditions that support all life stages of Endangered Species Act listed Kootenai River white sturgeon.  
Working within the constraints posed by construction and operation of Libby Dam and the backwater influence of Kootenay Lake, restore morphological, aquatic and riparian habitat conditions that support all life stages (i.e., embryo, free embryo, larva, age 0+ juvenile, non-reproductive adult, migrating adult, spawning adult) of Kootenai River white sturgeon. Restore habitat conditions that address factors limiting recruitment and early life stage success and subsequent bottlenecks to successful self-sustaining populations of white sturgeon. Restore a delisted white sturgeon population capable of supporting future Tribal Treaty subsistence and cultural harvest as well as recreational harvest. Restore habitat conditions that support long-term survival of Kootenai River white sturgeon.  

Objective 2.  Restore and maintain Kootenai River habitat conditions that support all life stages of native Kootenai subbasin focal fish species.  
Working within the constraints posed by construction and operation of Libby Dam and the backwater influence of Kootenay Lake, restore morphological, aquatic and riparian habitat conditions that support all life stages of burbot, westslope cutthroat trout, kokanee, ESA listed bull trout, interior redband trout, mountain whitefish, and other native fish. Restore habitat conditions that address factors limiting all life stages of Kootenai River native fish populations.  Restore habitat conditions that support delisting of bull trout, successful reintroduction of native burbot and successful self-sustaining populations of other Kootenai River native fish populations.  Restore populations of Kootenai River native fish capable of supporting future Tribal Treaty subsistence and cultural harvest as well as recreational harvest.  




Changes to Ecosystem 

Beaver trapping 

Logging Libby Dam 
construction  

Floodplain diking 
Libby Dam  
operations  

Infrastructure  
development 

Conversion of wetlands to agriculture Mining 

Fertilizer plant 

1800s 1900s 1950s 1970s 

Non native species 
Commercial fish harvest 



Native fish restoration & 
conservation aquaculture program 

198806400 
(KTOI) 

Prevent extinction of 
Kootenai sturgeon; burbot 
reintroduction 

Kootenai River resident fish 
mitigation project  

198806500 
(IDFG) 

Monitoring and evaluation, & 
coordination  

Kootenai River ecosystem 
improvement project  

199404900 
(KTOI) 

Nutrient restoration & trend 
monitoring, provides data and 
information 

Reconnect Kootenai River with 
historic floodplain  

200200800 
(KTOI) 

Tributary reconnection, 
terrestrial floodplain 
restoration 

Kootenai River floodplain ecosystem 
operational loss assessment 

200201100  
(KTOI) 

Provides data and 
information used in design 

Mitigation for construction & 
operation of Libby Dam 

199500400 
(MFWP) 

Status of fish assemblages 
upstream, monitoring 
coordination 

Presenter
Presentation Notes
Project relationships – includes BPA funded projects only

Long-term ecosystem restoration can’t be accomplished by one project alone.  A combination of BPA and other projects will get the job done. 

Table PS-2 in the proposal illustrates the relationship of the ecosystem restoration gals, to limiting factors, to restoration hypotheses, to project numbers. 




Kootenai River white sturgeon 

Listed as Endangered 1994: 
• Aging population 
• Current spawning in meander reach  
• 1st bottleneck - virtually no new recruitment 

– Egg suffocation (sand)  
– Incomplete incubation 
– Failure to complete life cycle 
– Larval predation 

• 2nd bottleneck larval food limitation / starvation 

Presenter
Presentation Notes
Recovery Plan completed 1999
Critical habitat designated 2006, revised 2008
Recruitment failure is first known bottleneck
Sturgeon spawning in meander reach near Shorty’s island
Two overarching solutions to recruitment failure 1) bring habitat to the fish or 2) bring fish to habitat
Increasing concern in recovery team is issue of food web and food availability



Kootenai River  
white Sturgeon 
ENDANGERED 

South Arm Kokanee 
FUNCTIONALLY EXTINCT 

Bull trout 
THREATENED  

Burbot  
PETITIONED 

West Slope  
Cutthroat  

PETITIONED 

Presenter
Presentation Notes
The problem addressed by this project is the decline, and in some cases potential extinction of historically abundant populations of Kootenai River white sturgeon (Acipenser transmontanus) and other native fish in the Kootenai subbasin, which has been precipitated by over a century of anthropogenic impacts to the Kootenai River ecosystem.  




2002 2006 2007 2008 2009 2010 2011 

Project Accomplishments 

Phase 1 – 1a and 1b 
Project Implementation 

2002-2004: Initial 
data collection & 
analysis; 1D model 

Phase 1  
Feasibility 
Assessment Master Plan 

Pilot rock 
placement 
project 

2005-2006: Targeted 
data collection & 
analysis; 1D & 2D 
models; videography 

2007-2009: Data 
collection for Master Plan 
& design work; early life 
stage research 

Rosgen 
concept 
design 

Initiate work on Master Plan; 
establish Design Team, PRAT, 
CMART, Policy Team, workshops 

Settlement 
Agreement 

www.restoringthekootenai.org 
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1997-2002 – Data collection (USGS)
 - Seismic profiles (to describe substrate conditions) 
 - Vibracore samples 
 - Suspended sediment supply analysis

2002-2004
Stream velocity
Suspended sediment rates
Groundwater monitoring
Bathymetry surveys

2005-2006 
Continued bed-load and sediment sampling
Refinement of 1-d model, and development of 2-d model
Multi-dimensional modeling and videography
Design and implementation of rock pilot project
Rosgen single thread channel design completed
Complete Recovery Plan implementation plan

2007-2009
Targeted data collection necessary to support Master Plan
Initiate work on master plan
PRAT, CMART, design team, Policy Team, etc.
Multiple workshops and meetings
Settlement agreement – includes requirement to initiate work by 2012, includes requirement to show implementation schedule, 3-phase approach

2009 (July)
Complete Master Plan

2009-2011
Multiple workshops to develop and review concept designs for phase 1 and phase 2 projects
2010 signed 1135 FSCA
Completed feasiblity design for Phase 1a and 1b projects to meet 2012 implementation deadline in 2010
Implemented Phase 1a and 1b projects in August-November 2011
Completed draft 1135 Shorty’s Island/Meander Reach FA/PD in November 2011









Morphology: Restore 
physical habitat  

Stewardship: Create 
opportunities for 
river and floodplain 
stewardship 

Riparian: Restore 
riparian vegetation 

Aquatic: Restore 
aquatic habitat 
conditions that 
support all life 
stages of native fish  

Kootenai River Habitat  
Restoration Program Goals 

Presenter
Presentation Notes
Master Plan sets the stage for all the work we’re doing
-- Created framework
-- Based around four goals. 
-- Incorporated technical analysis and synthesis of data collected to this point
-- Identification of factors limiting Kootenai sturgeon and other focal fish populations
-- Identified treatments and capacity of each treatment to address those limiting factors
-- Combined treatments into restoration actions and evaluated combinations of restoration actions at different scales to help prioritize work
-- Identified adaptive management plan
-- Identified funding strategy
-- Identified environmental compliance requirements




Master Plan 

• Restoration framework 
• Technical analysis and synthesis of data for 

morphology, aquatic habitat, riparian habitat & 
constraints 

• Limiting factors related to each category 
• Restoration treatments to address limiting factors 
• Monitoring and adaptive management framework 
• Funding strategy 
• Environmental compliance strategy 

Presenter
Presentation Notes
Recovery Plan completed 1999
Critical habitat designated 2006, revised 2008
Recruitment failure is first known bottleneck
Sturgeon spawning in meander reach near Shorty’s island
Two overarching solutions to recruitment failure 1) bring habitat to the fish or 2) bring fish to habitat
Increasing concern in recovery team is issue of food web and food availability



Phase 2 Project Concept Locations 

Presenter
Presentation Notes
Transition…from Sue to Matt. 

Phase 1 projects are completed.  
The proposal the Tribe submitted includes Phase 2 and Phase 3 projects. 
 For this presentation we’ll talk a little about the Phase 2 projects and give some examples associated with one project in particular to illustrate a little of the type of analysis, study design, etc. we’re developing for each projects. 

We plan to implement approximately 8-12 Phase 2 projects in the between 2012 and 2017.  We also plan to implement a number of Phase 3 projects during this time frame too.  We’ve identified 2 or 3 potential projects at this stage and will be developing additional design concepts in the coming years. 

Phase 2 includes the straight reach and braided reaches 1 and 2.  This illustration shows the approximately location of the Phase 2 projects. 
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Presentation Notes
Phase 2 Project Concepts



Habitat Action Quantity Limiting Factor Addressed 

Mainstem bank 
restoration 

26,100 
linear ft. 

- Lack of cover  
- Bank erosion and fine sediment inputs to 
downstream reaches  

Side channel 
restoration 

31,700 
linear ft. 

- Lack of cover for juvenile fish 
- Lack of off-channel habitat for rearing  

Mainstem pool 
establishment/enh
ancement 

16 pools - Insufficient depth for Kootenai sturgeon 
migration preference 
- Lack of mainstem hydraulic complexity in the 
form of variable depth and velocity  

Large wood 
placement 

82 
structures 

- Lack of off-channel hydraulic complexity in the 
form of variable depth and velocity 
- Insufficient pool frequency 
- Lack of cover  

Summary of Phase 2 Actions 

Presenter
Presentation Notes
This table summarizes the planned habitat actions in terms of specific quantities and limiting factors addressed. 



Habitat Action Quantity Limiting Factor Addressed 

Floodplain and 
wetlands 
construction and 
restoration 

96.4 acres - Simplified food web from lack of nutrients 
- Lack of surfaces that support riparian 
recruitment 
- Loss of floodplain connection  

Spawning 
substrate 
enhancement 

14,000  sq 
ft. 

- Lack of coarse substrate for Kootenai 
sturgeon egg attachment and larval hiding  

Revegetation 52,000 
plants 

- Lack of bank vegetation  

Tributary 
restoration 

11,700 
linear ft. 

- Lack of off-channel habitat  

Fish passage 
barrier removal 

4 culverts - Lack of fish passage into tributaries  

Riparian buffer 
fencing 

11.7 miles - Grazing and floodplain land use  

Presenter
Presentation Notes
 (cont.) This table summarizes the planned habitat actions in terms of specific quantities and limiting factors addressed. 




Project Example: Upper Meander 

Presenter
Presentation Notes
Upper Meander: Example of aquatic habitat analysis using one-dimensional HEC-RAS model output. 
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Upper Meander channel migration 1934 to 2011



Existing Conditions 

Presenter
Presentation Notes
Upper meander project existing conditions illustration



Proposed 

Presenter
Presentation Notes
Upper meander proposed conditions illustration
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Upper Meander: Example of aquatic habitat analysis using one-dimensional HEC-RAS model output. 
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Upper Meander: Example integration of design criteria
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Presentation Notes
Upper Meander: Example preliminary design drawing.



• Master Plan = synthesis of data collection & analysis, 
identified limiting factors & suite of treatments to address 
limiting factors 

• Ongoing M&E and early life stage research improving 
understanding of current habitat use & behavior of native 
fish populations  

• Concerns with initial efforts to design restoration projects 
for one life stage of one species  (risk, additional 
bottlenecks, appropriate scale, costs and benefits) 

Results & Implications 



• Ecosystem-based approach to maximize benefits to 
multiple life-stages & species and to reduce risks 

• An interdisciplinary, coordinated & collaborative approach 
is critical at every stage of analysis, design & 
implementation  

• Landowner buy-in & participation is essential 
• Adaptive management needs to occur at the planning, 

design, & implementation stages 
• Results relative to short- and long-term success criteria 

monitored through project scale & subbasin scale adaptive 
management programs 

 
 

Conclusions & Adaptive Mgmt. 



Questions 
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