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SALMON RECOVERY IN THE COLUMBIA BASIN
Vision: 

Sustainable native fish species providing ecological and societal benefits, while maintaining dependable and affordable power, efficient commodity transport, reliable flood control, water for agriculture, water-related recreational opportunities, and compliance with state and federal law.

Interim Goal: 

Implement an aggressive non-breach strategy that optimizes river conditions for fish without removing mainstem dams, and evaluate effects on fish, power, commodity transport, existing irrigation, flood control, and compliance with state and federal law for adaptive management. 
Primary Factor Limiting Fish Survival:
Direct and delayed mortality associated with juvenile fish migration through the mainstem dams and reservoirs on the Columbia and Snake rivers.

Primary Remedy: 
Optimize fish migration conditions associated with dam and reservoir passage.
Key Elements of Remedy: 
1.  Increase fish survival associated with migration through reservoirs: Use a combination of flood control management, flow augmentation and managing Snake River and John Day reservoirs at lower surface elevations as necessary to meet or exceed minimum water velocity thresholds during the spring and summer juvenile fish migration periods.  Note: historical water velocities were nearly 7 ft/s during juvenile fish migrations through the lower Snake River, so the minimum velocity thresholds identified below represent 7-13% of the historical conditions these fish evolved and prospered under.
1.a. Minimum water velocity thresholds for reservoirs in migration corridor (weekly average):

	Project(s)
	Spring
	Minimum Velocity Threshold  
	Summer
	Min. Vel. Theshold

	Lower Granite 
	April 3-June 20
	0.9 f/s (100 kcfs equivalent) 
	June 21- August 31
	0.5 f/s (50 kcfs equiv.)


	McNary 
	April 10-June 30
	1.4 f/s (240 kcfs equivalent) 
	July 1- August 31
	1.2 f/s (200 kcfs equiv.)

	Priest Rapids 
	April 10-June 30
	(135 kcfs equivalent)
	NA
	NA

	
	Fall/Winter
	Tailwater Elevation
	
	

	Bonneville Dam
	Oct 15-31

Nov 1-15

Nov 16-31

Dec 1-31

Jan 1 thru emergence
	10.3-14.4 ft (125 kcfs equivalent)
10.9-15.0 ft (140 kcfs equivalent)
11.9-15.6 ft (150 kcfs equivalent)
12.3-17.0 ft (160 kcfs equivalent)
11.9-15.6 ft (150 kcfs equivalent)
	
	


1.b. Storage reservoir operations to be used as necessary to meet minimum velocity thresholds: 

	Project(s)
	Operation

	Hungry Horse, Libby
	1. Operate for flood control as proposed by CRITFC; implement VARQ flood control if does not reduce likelihood of meeting CRITFC flood control targets or the velocity thresholds
2. Operate to refill by June 30 only if does not reduce likelihood of meeting spring velocity threshold
3. Limit draft to elevation 3540 ft (Hungry Horse) and 2439 (Libby) by August 31 only when there's a biological risk to bull trout

	Albeni Falls
	1. Operate for flood control as proposed by CRITFC

2. Operate to refill by June 30 only if does not reduce likelihood of meeting spring velocity threshold
3. Limit draft to elevation 2051 ft by August 31 only when there's a biological risk to bull trout

	Grand Coulee
	1. Operate for flood control as proposed by CRITFC

2. Operate to refill by June 30 only if does not reduce likelihood of meeting spring velocity threshold
3. Limit draft to elevation 1280 ft (when runoff ≥92 maf) and 1278 ft (when runoff <92 maf) by August 31 only when there's a biological risk to bull trout

	Dworshak
	1. Operate for flood control as proposed by CRITFC

2. Attempt to refill by June 30 while coordinating with TMT to meet spring velocity threshold
3. Limit draft to elevation 1520 ft by August 31 only when there's a biological risk to bull trout

4. Manage discharge to achieve 68F at Lower Granite

	Brownlee, Dworshak, and Grand Coulee
	1. Shift flood control from Brownlee and Dworshak to Grand Coulee, when opportunities exist

2. Operate for flood control as proposed by CRITFC

	Banks Lake
	1. Operate at 5 ft from full during August by reducing 130 kaf water pumped from Lake Roosevelt

2. Determine feasibility of operating <5 ft from full during August

	Canada Treaty storage
	1. BPA and Corps negotiate agreements to provide at least 1 maf Treaty storage January-April 15 for use in meeting velocity thresholds
2. Reallocate 1.5 maf of flood control from Arrow to Mica

3. Expand storage above 1 maf in current operational agreements

4. Install two turbines at Mica and Revelstoke dams to provide an additional 1-2 maf of flow

	Canada non-Treaty storage
	BPA and Corps request from BC Hydro storage of non-Treaty water during spring for use in meeting velocity thresholds, if forecasts indicate that stored water can be released

	USBR Upper Snake projects and IPC Hells Canyon Complex
	1. Provide 427 kaf from US Bureau of Reclamation (USBR) upper Snake projects for use in July and August (no shaping operations in Brownlee Reservoir)

2. Provide 110 kaf in spring and 337 kaf in summer from Brownlee 

3. Provide an additional 0.5-1.0 maf water from USBR projects including the upper Snake 

	Dworshak
	Draft 20 ft from elevation 1520 to 1500 ft in September


1.c. Reservoir elevations in migration corridor: 

As an additional tool to help meet minimum water velocity thresholds, operate Snake River and John Day reservoirs at lower surface elevations when necessary.  The table below provides an estimate of frequency and magnitude of reductions relative to 2000 BiOp flow targets.  In addition, the US Army Corps of Engineers should conduct studies to determine minimum reservoir surface elevations at which turbines can operate and identify modifications necessary for the proper functioning of navigation locks and channels, and juvenile fish and adult fish passage facilities. The federal government should mitigate the effects on irrigation of operating reservoirs at lower elevations by: 1) extending the pipes for pumping water, at no cost to irrigators; and 2) subsidizing the increased cost of pumping water.

	River Reach
	Season
	Frequency of Drawdown (% of years)a 
	Average Drawdown from 2000 BiOp Reservoir Levels (feet)a

	Little Goose, Lower Monumental, and Ice Harbor Reservoirs
	Spring
	34 %
	13 feet

	
	Summer
	82%
	9 feet

	John Day Reservoir
	Spring
	28%
	9 feet

	
	Summer
	66%
	17 feet


a To achieve water particle travel times equivalent to meeting flow targets in the 2000 Biological Opinion at normal reservoir elevations. Normal reservoir elevations are: Minimum Operating Pool for Little Goose, Lower Monumental, and Ice Harbor reservoirs, Minimum Irrigation Pool for John Day Reservoir, and average spring/summer elevations for Bonneville and McNary reservoirs. 

1.d. Water quality issues: Modify hydropower projects to reduce dissolved gas and water temperature levels under the full range of project operations to meet the state and federal water quality standards.  Currently, the mainstem Columbia is out of compliance for water temperature and dissolved gas. The remedy provided by the Clean Water Act is compliance with the standards.  EPA has recently completed TMDLs and implementation plans for total dissolved gas for Columbia and Snake River projects.  However, there are no TMDLs or implementation plans for water temperature. TMDLs and an implementation plan for water temperature should be developed. The federal government should also secure the required funding to carry out near- and long-term measures to meet water quality standards. 

2. Increase fish survival associated with dam passage: In the near term, use conventional spill to maximize survival of juvenile fish and steelhead kelts past dams.  In the long term, the federal government should install and evaluate spillway bypass/guidance systems at all Snake River projects by 2007, McNary and John Day dams by 2010, The Dalles by 2012, and Bonneville by 2014. The federal government should also ensure funding for research on steelhead kelt passage and implement a passage operation for kelts in the Snake River by the spring of 2007.

2.a. Near-Term Spill as RSW/guidance devices are installed and evaluated:
	Project(s)
	Spring 

(Spill Amount and Hours)
	Summer 

(Spill Amount and Hours)
	Constraints that Limit Amount of Spilla

	Lower Granite
	60 kcfs 

24 hrs/day

7 days/week

April 3 - June 20
	60 kcfs 

24 hrs/day

7 days/week

June 21-August 31
	Gas cap

	Little Goose
	45 kcfs 

24 hrs/day

7 days/week

April 3 - June 20
	45 kcfs 

24 hrs/day

7 days/week

June 21-August 31
	Gas cap

	Lower Monumental
	40 kcfs 

24 hrs/day

7 days/week

April 3 - June 20
	40 kcfs 

24 hrs/day

7 days/week

June 21-August 31
	Gas cap

	Ice Harbor
	100 kcfs (night), 45 kcfs (day) 

24 hrs/day

7 days/week

April 3 - June 20
	100 kcfs (night), 45 kcfs (day) 

24 hrs/day

7 days/week

June 21-August 31
	Night- gas cap

Day- adult passage

	McNary
	120-180 kcfs 

24 hrs/day

7 days/week

April 10 - June 30
	120-180 kcfs 

24 hrs/day

7 days/week

July 1-August 31
	Gas cap

	John Day
	85-160 kcfs/60% instantaneous 

24 hrs/day

7 days/week

April 10 - June 30
	85-160 kcfs/60% instantaneous 

24 hrs/day

7 days/week

July 1-August 31
	Gas cap/tailrace juvenile passage

	The Dalles
	64 % instantaneous 

24 hrs/day

7 days/week

April 10 - June 30
	64 % instantaneous 

24 hrs/day

7 days/week

July 1-August 31
	Tailrace juvenile passage

	Bonneville
	90-150 kcfs (night), 120 kcfs (day) 

24 hrs/day

7 days/week

April 10 - June 30
	90-150 kcfs (night), 120 kcfs (day) 

24 hrs/day

7 days/week

July 1-August 31
	Night- gas cap

Day- adult fallback


a Increasing the level and duration of spill should occur concurrently with site-specific studies to optimize spill levels, including risk assessments of spilling water at levels that elevate Total Dissolved Gas above the current 120% cap.  

2.b. Long-term spill

As RSW/guidance devices are installed and evaluated, reassess constraints of dam passage on fish guidance efficiency and overall fish survival to potentially allow appropriate reductions in spill levels.

3. Reduce risks associated with fish transportation: Optimal in-river conditions should not be undermined in order to collect and transport fish.  Studies conducted over the last 30 years have raised significant questions about whether transportation is an effective method for reducing juvenile fish mortality associated with dam and reservoir passage. There is considerable uncertainty whether transporting fish provides greater survival than allowing fish to migrate in river.  Recent studies have concluded that transportation may be detrimental to wild Snake River spring/summer and fall Chinook.  

Fish transportation should use a spread-the-risk strategy where no more than 50% of fish are transported, and efforts are made to optimize environmental conditions for those fish that remain in river (see table). In the near term, the federal government should immediately eliminate the use of truck transportation and consider transporting fish only in low water years. In the longer term, should mechanisms such as removable spillway weirs prove successful, the federal government should transport fish only when the benefits outweigh the risks. 

	Project(s)
	Spring
	Summer

	Lower Granite, Little Goose, 

Lower Monumental
	Transport no more than 50% of fish. Meet flow targets and spill requirements. 
	Transport no more than 50% of fish. Meet flow targets and spill requirements.

	McNary
	No transport. Bypass all fish collected. Meet flow targets and spill requirements.
	Transport no more than 50% of fish. Meet flow objectives and spill requirements.


4. Put contingencies in place: The federal government should work with the states and tribes to identify alternative hydropower system operations and configurations, as well as alternative means to maintain power, irrigation, and commodity transport. Feasibility of these contingencies and alternatives should be evaluated within the next 3 to 5 years and readied for potential implementation if current actions fail to meet objectives. 
5. Create a fund for hydropower and non-hydropower system measures: If additional revenues are generated as a result of modified hydropower operations, a portion of these revenues should be used primarily to address better dam and reservoir passage and investigate and develop contingencies from number 4 above.  Some additional revenues should also be dedicated toward non-hydropower system measures that provide long-term benefits to wild fish recovery, with a focus on habitat restoration.  

6. Commit to a rigorous and robust monitoring and evaluation program:  The federal government should work with states and tribes to develop and implement a comprehensive monitoring and evaluation program.  This should include evaluation of fish performance as well as effects on power, irrigation, commodity transport, and flood control. The fish evaluation program must evaluate performance of listed salmon and steelhead over their entire life cycle.  Performance standards should be those values necessary to ensure the conservation and recovery of listed species, not only the juvenile and adult reach survival standards in the 2004 Biological Opinion and Updated Proposed Action.  Measures should be implemented using an experimental management approach.  Finally, the monitoring and evaluation program should be collaborative, involving scientists from federal, state and tribal governments, and should incorporate independent scientific review. 

Performance Standards: Performance evaluations should use the entire time series of available data, including pre-1980 data.  Performance standards and measures should include at least the following:

a. Abundance
b. Productivity (full life cycle, freshwater, marine)

c. Persistence
d. Genetic diversity

e. Life history diversity

f. Geographic distribution
Experimental Management: Measures should be designed and implemented in ways that recognize and account for critical uncertainties and provide opportunities to learn as we implement, building “on-the-ground” actions into the monitoring and evaluation program.  Performance should be measured for similar populations that originate in various locations throughout the Columbia Basin to account for effects of good or poor ocean survival on the populations and isolate the effects of the FCRPS.  Evaluations should use a combination of empirical studies and life-cycle modeling. Uncertainties should be resolved using a weight-of-evidence approach that examines all relevant information in the context of a set of reasonable, testable hypotheses.  A specific schedule for completing evaluations and making decisions for adaptive management must be identified and adhered to.


Collaboration: The federal government should provide funding to the states and tribes, as needed, to ensure their meaningful participation in a scientifically collaborative monitoring and evaluation program. The federal government should also incorporate the use of independent scientific review.  This collaborative approach ensures that the broad scientific expertise and perspectives of the region are taken into account when defining and measuring success.
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