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2021 Annual Report on the Effects of the Operation of Libby Dam and the Implementation of 
Non-operational Measures on the Kootenai River White Sturgeon, Bull Trout, and Kootenai 
River White Sturgeon Critical Habitat 
 
The U.S. Army Corps of Engineers (Corps), Bureau of Reclamation (Reclamation) and 
Bonneville Power Administration (Bonneville), as co-lead agencies, developed the 2020 
Columbia River System Operations (CRSO) Environmental Impact Statement (EIS) in 
accordance with the National Environmental Policy Act (NEPA). Concurrently with the 
development of the CRSO EIS, the co-lead agencies consulted with the U.S. Fish and Wildlife 
Service (Service) and the National Marine Fisheries Service on the effects to threatened and 
endangered species from operations and maintenance of the CRS, consistent with Section 7 of 
the Endangered Species Act (ESA).  The Service issued their Biological Opinion (2020 CRS 
BiOp) for the operations and maintenance of the CRS in July 2020, analyzing the effects on 
Kootenai River white sturgeon (Acipenser transmontanus; sturgeon) and bull trout (Salvelinus 
confluentus) and their designated critical habitat.  
 
The Service’s 2020 CRS BiOp requires that the Action Agencies provide an annual report to the 
Service summarizing the adverse and beneficial effects of the action on sturgeon by March 31 
each year over the term of the action.  The actions described herein are primarily funded by 
Bonneville. This report is submitted to fulfill this requirement, and “…includes information on 
the implementation and status of 1) the Kootenai sturgeon conservation aquaculture program; 2) 
the flow-planning protocol process; 3) the Kootenai River Habitat Restoration Program; 4) the 
nutrient addition program; and 5) Kootenai sturgeon monitoring and reporting”, as follows: 
 
I. Conservation Aquaculture Program 
Bonneville funds the Kootenai Tribe of Idaho (KTOI) to implement conservation aquaculture 
programs in accordance with the terms outlined in the Memorandum of Agreement (MOA) 
between Bonneville and the KTOI for the KTOI’s Kootenai River Native Fish Conservation 
Aquaculture Program for sturgeon. 
 
The goals of the Kootenai River Native Fish Conservation Aquaculture Program (KRNFCAP or 
Program) are to prevent extinction of the endangered sturgeon population and reintroduce burbot 
(Lota lota maculosa), both of which are culturally significant resources to the KTOI, related First 
Nations, and the citizens of the Kootenai Basin.  The Program goals are to rebuild a healthy age-
class structure using conservation aquaculture techniques with wild, native broodstock, and 
preserve the existing gene pool by spawning, rearing, and releasing fish that survive, grow, and 
mature.  The next generation of sturgeon will be predominantly hatchery-origin; these fish 
supply the reproductive potential to restore a self-sustaining population that will also support 
cultural and/or recreational fisheries.  To date, the Program has successfully warded off 
extinction and rebuilt a healthy age-class structure by spawning approximately 450 wild adults 
(~150 females crossed with ~300 males) and creating approximately 350 unique families across 
25 year-classes during 1990-2019.  The annual spawning plan captures approximately 80% of 
the genetic diversity from each wild spawning class; and overall has captured 96% of the genetic 
diversity of the wild population. 
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KTOI staff captured and spawned 14 wild female adult Kootenai River white sturgeon with 26 
wild males to create the 2021 year-class.  Overall, 27 females were captured between March 15 
and April 29, 2021; sixteen adult female sturgeon were transported to the KTOI’s sturgeon 
hatcheries.  One female with a Vemco depth-sensitive tag was brought to the hatchery and 
released shortly after.  Overall, 52 males were captured between March 15 and June 23. Between 
May 17 and June 23, 2021, 13 males were transported to the KTOI sturgeon hatcheries.  A total 
of 26 males were used in spawning activities.  A total of 14 family groups were created using 14 
females and 26 males at the hatcheries.  Of the 26 males, 10 were used twice and one was used 3 
times.  A total of 42 unique crossings were created. 
 
A complete report titled “Hatchery Management Plan Supporting Kootenai River White 
Sturgeon Restoration” can be found at https://www.cbfish.org/Document.mvc/Viewer/P190180. 
See Appendix A for details on 2021 activities. 

 
II. Flow Planning Implementation Protocol Process  
 
To increase the likelihood of sturgeon migration to appropriate spawning areas and to increase 
the probability of survival of eggs, larvae, and juveniles, Libby Dam provides flow augmentation 
using a tiered set of volumes of water for sturgeon (6 tiers ranging from 0-1.6 Million Acre-Feet 
(MAF) based on the May Water Supply Forecast (WSF) for Koocanusa Reservoir. Actual flow 
releases are shaped according to in-season management of available water, in coordination with 
the Technical Management Team (TMT) and seasonal requests from the Service.  The sturgeon 
volumes are accounted for above the 4,000 cubic feet per second (cfs) minimum releases from 
Libby Dam; accounting for these tiered volumes begins when the Corps-led Flow Plan 
Implementation Protocol (FPIP) Technical Team determines benefits to the conservation of 
sturgeon are most likely to occur.  Sturgeon volume accounting also occurs when additional flow 
above minimum discharge is needed to sustain a base flow of 6,000 cfs from May 15 to May 31 
(minimum bull trout flow), regardless of sturgeon augmentation commencement. 
 
The 2021 FPIP Sturgeon Flow Augmentation Operation at Libby Dam was implemented May 06 
thru June 03.  Based on the May Koocanusa Reservoir WSF of 5.2 MAF, 2021 was a Tier 2 year 
with a minimum volume available for sturgeon flow augmentation operations of 0.9 MAF, as per 
the 2020 BiOp.  Libby Dam discharge volume was shaped following BiOp ramping rates to 
target flow and elevation objectives in the lower river near Bonners Ferry.  The FPIP Technical 
Team prepared the 2021 Sturgeon Flow Augmentation Recommendation and the Service 
prepared and submitted a System Operation Request (SOR) based on this recommendation.  The 
SOR was vetted, discussed, and approved by TMT on May 10, 2021.  The SOR can be found at 
0512_2021_Final_Libby_Sturgeon_SOR.pdf (crohms.org). The Disposition Report can be found 
at Disposition of 2021 SORs (crohms.org).  
  
As per the Service’s SOR, Libby Dam was operated to achieve the following objectives: 
1. Provide flows at Bonners Ferry of >30,000 cfs for as many days as possible during the peak 

of local tributary discharge downstream of Libby Dam to optimize the likelihood of sturgeon 
migration and spawning activity in improved habitat upstream of Bonners Ferry; and 

https://www.cbfish.org/Document.mvc/Viewer/P190180
http://pweb.crohms.org/tmt/sor/2021/0512_2021_Final_Libby_Sturgeon_SOR.pdf
http://pweb.crohms.org/tmt/sor/2021/dispositions.html#04
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2. Provide river stage at Bonners Ferry of > 1,758’ Mean Sea Level (MSL; flood stage is 
1,764’) for as many days as possible during the peak of the local tributary discharge 
downstream of Libby Dam to connect the Kootenai River to Nimz Ranch off-channel habitat. 

 
 
Libby Dam discharge was increased from 9,000 cfs to 25,000 cfs (full powerhouse capacity) 
beginning May 13, 2021.  An unexpected transmission line limitation forced Libby Dam 
discharge to decrease 20,000 cfs on May 25, 2021.  Discharge began decreasing to 9,000 on May 
31, 2021 and sturgeon flow augmentation volume was fully expended on June 03, i.e., the 
dedicated flow volume was released.  Discharge remained at 9,000 cfs through mid-July, at 
which time flow was gradually reduced over several days to the bull trout minimum flow of 
7,000 cfs, which was held until September 03, 2021.  Discharge was increased to 8,000 cfs and 
held through the month to achieve the required end-of-September elevation of 2449’ in 
Koocanusa Reservoir.  During the 2021 FPIP Sturgeon Flow Augmentation Operation, Kootenai 
River flow at Bonners Ferry was >30,000 cfs for 15 days, and river stage at Bonners Ferry was > 
1,758’ MSL for one day.     
 
Libby Dam is equipped with a Selective Withdrawal System (SWS) that allows for active 
management of discharge temperatures via placement of bulkhead gates to control the 
elevation/temperature of withdrawal/drafting from the forebay during non-isothermic (stratified) 
periods, with the objective of influencing seasonal river temperature for the benefit of 
downstream aquatic biota, including fish.  The Corps strives to operate the SWS to achieve 
steadily increasing release temperatures while avoiding a sudden drop (“cold shower”) of more 
than 3.6°F (2°C) from Libby Dam during sturgeon incubation, hatching, and larval development 
phases.  Temperature targets at Bonners Ferry are >50°F (10°C) for sturgeon spawning followed 
by a gradually increasing normative thermograph through the remainder of the summer for larval 
survival and development.  
 
The (SWS) crane at Libby Dam was not functional during the 2021 FPIP Sturgeon Flow 
Augmentation Operation.  However, the SWS system was back in service on June 16, at which 
point selective withdrawal gates were installed as quickly as possible.  Discharge temperature 
returned to normative for a brief period, and then was reduced via removal of one row of 
selective withdrawal gates on July 10 to avoid discharge of rapidly warming reservoir surface 
temperatures.  Discharge and river temperature remained cooler than normal through the summer 
and into fall despite record high air temperatures. 
 
A summary of the 2021 FPIP operation can be found at NWD-NP Water Management Technical 
Management Team Information (crohms.org) 
 
III. Habitat Restoration  
 
In July 2009, KTOI completed the Kootenai River Habitat Restoration Program Master Plan 
(KRHRP) (http://www.restoringthekootenai.org/habitatRestoration/masterPlan/), which presents 
a framework for a potential large-scale ecosystem-based river habitat restoration projects to be 
implemented in a 55-mile reach of the Kootenai River extending from the confluence of the 
Moyie and Kootenai rivers downstream to the Canadian border.  

http://pweb.crohms.org/tmt/
http://pweb.crohms.org/tmt/
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The goals for the Kootenai River Habitat Restoration Program address:  

• Morphology – Enhance physical habitat by reducing the negative effects to river and 
floodplain ecological processes caused by river response to the altered landscape. 

• Riparian vegetation – Enhance native vegetation by establishing stream bank and 
floodplain conditions that sustain plant community development processes. 

• Aquatic habitat – Enhance aquatic habitat conditions that support all life stages of native 
fish and promote sustainable populations. 

• River stewardship – Create opportunities for river and floodplain stewardship in the 
community. 

As identified in the KRHRP Master Plan implementation milestones, KTOI, in coordination with 
the Corps, Bonneville, and multiple co-managers, is continuing to implement the KRHRP.  This 
work is being accomplished primarily with Bonneville funding (with some additional funding 
secured by KTOI).  Phase 1 (braided reach) and Phase 2 (braided reach and straight reach) of the 
KRHRP were implemented 2012 – 2019, and Phase 3 (meander reach) continued through 2020 
and 2021 and included: 

• In 2020, KTOI completed design of the Ball Creek Preserve / South Fork Trout Creek 
project.  Planned 2020 project construction was postponed due to coordination challenges 
associated with the pandemic.  

• In 2020, KTOI completed retrofits of vegetated riverbank treatments and fence 
maintenance at the Upper Meander project site.  These retrofits and maintenance actions 
were based on lessons from ongoing data collection and development of site-specific 
adaptive designs.  

• In 2020, KTOI continued collection of physical data necessary for the design of Phase 3 
Meander Reaches projects, coordinated with co-managers, the KRHRP Peer Review 
Advisory Team, Tribal staff, and landowners and land managers to develop designs for 
five out-year Meander Reaches projects. 

• In 2021, KTOI completed the Elk Mountain Farms main-channel alcoves (4 alcoves) 
improvements project; assisted with completion of the Nimz Ranch restoration / 
floodplain reconnect project; and implemented routine maintenance in the Braided Reach 
on several previous projects.  Phase 2 of the North Quad of Nimz construction directly 
address objectives relating to reconnection of the Kootenai River to the floodplain and 
rehabilitating floodplain ecosystems.  

For additional information see the Kootenai River Ecosystem Operational, Mitigation and 
Evaluation program (KROME) Annual Progress Report at 
https://www.cbfish.org/Document.mvc/Viewer/P188619.  Additional information on Nimz 
Ranch Habitat Improvements can be found at 
https://www.cbfish.org/Document.mvc/Viewer/P189743.  
 
IV. Kootenai River / Kootenay Lake Productivity 
 
2021 KTOI / IDFG Nutrient Restoration Program 
The overarching goal of the Nutrient Additions projects are to restore a productive, healthy, and 
biologically diverse Kootenai River ecosystem, with emphasis on native fish species 

https://www.cbfish.org/Document.mvc/Viewer/P188619
blockedhttps://www.cbfish.org/Document.mvc/Viewer/P189743
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rehabilitation.  It is especially designed to aid the recovery of important fish stocks, i.e., 
sturgeon, burbot, bull trout, kokanee, and several other salmonids important to the KTOI and 
regional sport-fisheries. 
 
Bonneville funded nutrient addition activities, like previous years, in the Kootenai River, Idaho, 
and Kootenay Lake, British Columbia.  The KTOI implemented the riverside nutrient addition 
station; and the British Columbia (BC) Ministry of Forests, Lands, Natural Resource Operations 
and Rural Development (BCMFLNRORD) implemented the south Arm Kootenay Lake addition 
station.  Reporting for 2019 is at https://www.cbfish.org/Document.mvc/Viewer/P168270.  Due 
to COVID-19 and personnel and programmatic changes within KTOI, reporting for 2020 and 
2021 is delayed, but will be available on the CBFish website when completed. 
  
V.  Monitoring and Reporting  
 
2021 Idaho Department of Fish and Game (w/ BCMFLNRORD) Kootenai Sturgeon 
Monitoring and Reporting 
 
In 2021, IDFG and BCMFLNRORD monitored adult sturgeon populations, spawning 
migrations, spawning success and juvenile populations in the Kootenai River. A total of 214 
adult sturgeon were caught with setlines and angling in both ID and BC, which represents an 
increased from 2020 (n = 159).  Proportions of wild and recaptured fish were similar. The 
proportion of spawning sturgeon that migrated above the Highway 95 bridge to suitable habitat 
in 2021 (15%) was lower than most years, in part due to the shorter duration of peak flows (15 
days > 30kcfs at Bonners Ferry).  However, flows were successful in triggering spawning, and 
197 eggs were collected on egg mats, which is an increase from 2020 (n = 123).  Larval 
production was similar to the last five years, with only a single larval sturgeon encountered.  
 
Additional information on biological monitoring related to sturgeon flows is available at 
https://www.cbfish.org/Document.mvc/Viewer/P183940.  However, this larva was captured 10 
km farther upstream than any previous larvae, in a spawning habitat restoration project 
completed by KTOI.  A total of 1,736 juvenile sturgeon were caught in gillnets in both ID and 
BCMFLNRORD during 2021, which is an increase from 2020 (n = 1,326).  However, catch per 
unit effort trends show slights declines since 2016, providing further evidence for density 
dependent limitations on juvenile sturgeon.  Reporting through 2019 is complete.  An Annual 
Report describing 2021 field season and monitoring results is scheduled to be complete April 30, 
2022. 
 
2021 Montana Fish, Wildlife & Parks Kootenai Sturgeon Monitoring and Reporting 
 
Montana Fish, Wildlife & Parks monitored Kootenai River white sturgeon in 2021 as part of the 
continued efforts to update the status of the species within Montana while also contributing data 
to ongoing evaluations of dam operations, hatchery operations, habitat and nutrient mitigation 
efforts and other RM&E activities, i.e., evaluating the physical and biological effectiveness of 
restoration actions.  Several biological metrics including total catch, catch per unit effort, 
abundance, estimated survival, growth, condition, wild vs. hatchery composition, sexual maturity 
/ spawning, and residency / movements were quantified.  Since 2009, a total of 237 unique 

https://www.cbfish.org/Document.mvc/Viewer/P168270
https://www.cbfish.org/Document.mvc/Viewer/P183940
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sturgeon have been captured during the 502 total capture events in Montana.  In 2021, 56 
sturgeon were captured during the 1483.7 hours of setline effort.  This resulted in an overall 
catch-per-unit effort of 0.812 sturgeon per setline and 0.037 per setline / hour in 2021, both the 
highest recorded since recent sampling efforts were initiated in 2009.  Progeny from the KTOI’s 
conservation aquaculture program comprised all of the catch in 2021 (100%), similar to the catch 
composition from 2009-2020 (99%).  Average length (846 mm TL), weight (3282 g), age (16 
years) and relative weight (81) of sturgeon were generally consistent with previous years 
sampling in Montana.  Estimates of growth appear comparable to recent estimates in portions of 
Idaho and British Columbia.  Since 2012, approximately 50% of the sturgeon captured each year 
were recaptures from previous years sampling events in Montana.  Analyses conducted from the 
mark-recapture data collected from 2009-2021 resulted in abundance estimates of approximately 
250 sturgeon in Montana.   
 
Annual trends in abundance estimates of sturgeon obtained since 2012 indicate that abundance is 
increasing by 10-20 sturgeon per year in Montana.  Estimated annual survival of sturgeon 
captured in Montana is high (94%) and was similar to the most recent estimated survival 
estimates for the entire Kootenai / Kootenay system.  Abundance of adult and / or sexually 
mature sturgeon in Montana appears to be low based on a very limited number of sightings and 
capture events.  Additionally, there has been limited movement of adults into Montana from 
downstream over the past 10 years.  There is currently no evidence that spawning by sturgeon is 
occurring in Montana however some sturgeon are attaining lengths (>140 cm) similar to the 2 
documented sexually mature hatchery origin sturgeon (males; ≥ 159 cm in 2020) and wild adults 
used as part of the conservation aquaculture program.  Forty-six sturgeon captured in Montana 
were implanted with sonic tags from 2012-2020 and estimated permanent residency in Montana 
since tagging was common (61%).  An additional 26% of the sonic tagged sturgeon left Montana 
but later returned 1 or more times post-tagging.  Additional movement information obtained 
from sturgeon with PIT tags and known release location records indicated that about 90% of the 
sturgeon captured in Montana had migrated upstream from Idaho and British Columbia.    
Documentation of sexually mature sturgeon and / or spawning by sturgeon in Montana could be 
a significant finding. 
 
Additional information for Montana Fish, Wildlife & Parks Kootenai Sturgeon Monitoring and 
Reporting can be found at https://www.cbfish.org/Document.mvc/Viewer/P181599.  
 
 
If you have trouble accessing any of the cited, hyperlinked reports, please contact Greg 
Smith with Bonneville Power Administration, gmsmith@bpa.gov. 

https://www.cbfish.org/Document.mvc/Viewer/P181599
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