March 18, 2008 CBFWA Final Draft for Approval.
Not for Distribution.

Volume I, Section 3


FINAL DRAFT

Columbia Basin Fish and Wildlife Authority

Recommendations for Amendments to the

Northwest Power and Conservation Council

2000 Columbia Basin Fish and Wildlife Program
FINAL Draft for approval

Volume 1

Section 3

march 18, 2008 mag meeting
[image: image1.emf]Input

Output

Adaptive 

Management 

Framework

Plan

Implement

Eva

l

uate

Input

Output

Adaptive 

Management 

Framework

Plan

Implement

Eva

l

uate

Adaptive 

Management 

Framework

Plan

Implement

Eva

l

uate


March 14, 2008

Table of Contents

5Section 3.0.  Recommended Amendment to the Ecological Province, Subbasin, and Focal Species Provisions for Anadromous Fish


5Section 3.1.  Columbia River Estuary Province and Ocean


5Section 3.1.1  Biological Objectives and Status


5Section 3.1.2.  Limiting Factors and Threats


6Section 3.1.3.  Strategies and Measures


8Section 3.2.  Lower Columbia Province


10Section 3.2.1  Grays River Subbasin


10Section 3.2.1.1  Biological Objectives and Status


11Section 3.2.1.2  Limiting Factors and Threats


12Section 3.2.1.3  Strategies and Measures


13Section 3.2.2  Elochoman River Subbasin


13Section 3.2.2.1  Biological Objectives and Status


15Section 3.2.2.2  Limiting Factors and Threats


15Section 3.2.2.3  Strategies and Measures


16Section 3.2.3  Cowlitz River Subbasin


16Section 3.2.3.1  Biological Objectives and Status


19Section 3.2.3.2  Limiting Factors and Threats


20Section 3.2.3.3  Strategies and Measures


21Section 3.2.4  Kalama River Subbasin


21Section 3.2.4.1  Biological Objectives and Status


23Section 3.2.4.2  Limiting Factors and Threats


23Section 3.2.4.3  Strategies and Measures


25Section 3.2.5  Lewis River Subbasin


25Section 3.2.5.1  Biological Objectives and Status


27Section 3.2.5.2  Limiting Factors and Threats


28Section 3.2.5.3  Strategies and Measures


30Section 3.2.6  Willamette River Subbasin


30Section 3.2.6.1  Biological Objectives and Status


32Section 3.2.6.2  Limiting Factors and Threats


33Section 3.2.6.3  Strategies and Measures


35Section 3.2.7  Sandy River Subbasin


35Section 3.2.7.1  Biological Objectives and Status


36Section 3.2.7.2  Limiting Factors and Threats


37Section 3.2.7.3  Strategies and Measures


38Section 3.2.8  Washougal River Subbasin


38Section 3.2.8.1  Biological Objectives and Status


40Section 3.2.8.2  Limiting Factors and Threats


40Section 3.2.8.3  Strategies and Measures


43Section 3.3.  Columbia Gorge Province


44Section 3.3.1  Wind River Subbasin


44Section 3.3.1.1  Biological Objectives and Status


45Section 3.3.1.2  Limiting Factors and Threats


46Section 3.3.1.3  Strategies and Measures


47Section 3.3.2  Little White Salmon River Subbasin


47Section 3.3.2.1  Biological Objectives and Status


48Section 3.3.2.2  Limiting Factors and Threats


48Section 3.3.2.3  Strategies and Measures


50Section 3.3.3  White Salmon River Subbasin


50Section 3.3.3.1  Biological Objectives and Status


51Section 3.3.3.2  Limiting Factors and Threats


52Section 3.3.3.3  Strategies and Measures


54Section 3.3.4  Hood River Subbasin


54Section 3.3.4.1  Biological Objectives and Status


55Section 3.3.4.2  Limiting Factors and Threats


55Section 3.3.4.3  Strategies and Measures


57Section 3.3.5  Klickitat  River Subbasin


57Section 3.3.5.1  Biological Objectives and Status


58Section 3.3.5.2  Limiting Factors and Threats


58Section 3.3.5.3  Strategies and Measures


60Section 3.3.6  Fifteenmile Creek Subbasin


60Section 3.3.6.1  Biological Objectives and Status


61Section 3.3.6.2  Limiting Factors and Threats


61Section 3.3.6.3  Strategies and Measures


64Section 3.4.  Columbia Plateau Province


65Section 3.4.1.1  Biological Objectives and Status


66Section 3.4.1.2  Limiting Factors and Threats


67Section 3.4.1.3  Strategies and Measures


69Section 3.4.2  John Day River Subbasin


69Section 3.4.2.1  Biological Objectives and Status


70Section 3.4.2.2  Limiting Factors and Threats


70Section 3.4.2.3  Strategies and Measures


72Section 3.4.3  Umatilla River Subbasin


72Section 3.4.3.1  Biological Objectives and Status


73Section 3.4.3.2  Limiting Factors and Threats


74Section 3.4.3.3  Strategies and Measures


76Section 3.4.4  Walla Walla River Subbasin


76Section 3.4.4.1  Biological Objectives and Status


76Section 3.4.4.2  Limiting Factors and Threats


77Section 3.4.4.3  Strategies and Measures


79Section 3.4.5  Yakima River Subbasin


79Section 3.4.5.1  Biological Objectives and Status


80Section 3.4.5.2  Limiting Factors and Threats


80Section 3.4.5.3  Strategies and Measures


82Section 3.4.6  Tucannon River Subbasin


82Section 3.4.6.1  Biological Objectives and Status


84Section 3.4.6.2  Limiting Factors and Threats


84Section 3.4.6.3  Strategies and Measures


87Section 3.5  Columbia Cascade Province


88Section 3.5.1  Wenatchee River Subbasin


88Section 3.5.1.1  Biological Objectives and Status


89Section 3.5.1.2  Primary Limiting Factors and Threats


90Section 3.5.1.3  Strategies and Measures


91Section 3.5.2  Entiat River Subbasin


91Section 3.5.2.1  Biological Objectives and Status


92Section 3.5.2.2  Limiting Factors and Threats


93Section 3.5.2.3  Strategies and Measures


94Section 3.5.3  Methow River Subbasin


94Section 3.5.3.1  Biological Objectives and Status


95Section 3.5.3.2  Limiting Factors and Threats


96Section 3.5.3.3  Strategies and Measures


97Section 3.5.4  Okanogan River Subbasin


97Section 3.5.4.1  Biological Objectives and Status


99Section 3.5.4.2  Limiting Factors and Threats


99Section 3.5.4.3  Strategies and Measures


101Section 3.6  Blue Mountain Province


102Section 3.6.1  Asotin Creek Subbasin


102Section 3.6.1.1  Biological Objectives and Status


103Section 3.6.1.2  Limiting Factors and Threats


103Section 3.6.1.3  Strategies and Measures


105Section 3.6.2  Grande Ronde River Subbasin


105Section 3.6.2.1  Biological Objectives and Status


107Section 3.6.2.2  Primary Limiting Factors and Threats


108Section 3.6.2.3  Strategies and Measures


110Section 3.6.3  Imnaha River Subbasin


110Section 3.6.3.1  Biological Objectives and Status


111Section 3.6.3.2  Primary Limiting Factors and Threats


111Section 3.6.3.3  Strategies and Measures


113Section 3.6.4  Snake Hells Canyon Subbasin


113Section 3.6.4.1  Biological Objectives and Status


114Section 3.6.4.2  Primary Limiting Factors and Threats


114Section 3.6.4.3  Strategies and Measures


117Section 3.7  Mountain Snake Province


118Section 3.7.1  Clearwater River Subbasin


118Section 3.7.1.1  Biological Objectives and Status


120Section 3.7.1.2  Primary Limiting Factors and Threats


120Section 3.7.1.3  Strategies and Measures


122Section 3.7.2  Salmon River Subbasin


122Section 3.7.2.1  Biological Objectives and Status


125Section 3.7.2.2  Primary Limiting Factors and Threats


126Section 3.7.2.3  Strategies and Measures


129Section 3.8  Middle Snake Province


129Section 3.8.1  Malheur River Subbasin


129Section 3.8.1.1  Biological Objectives and Status


129Section 3.8.1.2  Limiting Factors and Threats


129Section 3.8.1.3  Strategies and Measures


131Section 3.9  Pacific Lamprey


131Section 3.9.1  Biological Objectives and Status


133Section 3.9.2  Primary Limiting Factors and Threats


134Section 3.9.3  Strategies and Measures





Section 3.0.  Recommended Amendment to the Ecological Province, Subbasin, and Focal Species Provisions for Anadromous Fish
Section 3.1.  Columbia River Estuary Province and Ocean
Section 3.1.1  Biological Objectives and Status

The Columbia River estuary is where juvenile and adult salmonids undergo vast physiological changes needed to transition to and from saltwater.  In addition, a properly functioning estuary provides high growth opportunities and refugia from predators.  Every downstream-migrating juvenile salmon or steelhead must use the habitats of the estuary to complete its life cycle.

They were historically successful because they exploited a wide array of the habitat niches available to them. They did this by employing a variety of strategies that allowed them to use many diverse habitats across a wide geographic space. 

In 2006, about 168 million juvenile salmonids entered the Columbia River estuary. Only about 1 percent of the juveniles entering the estuary will return as adults and 99 percent are lost as a result of all the limiting factors (human and natural) in the estuary, plume, nearshore, and ocean. Understanding the extent to which the estuary and plume contribute to these losses is essential to the ultimate recovery of salmon and steelhead ESUs throughout the basin.
Restoration and recovery of salmon and steelhead in the Columbia River may not be possible without properly functioning estuary, plume, and nearshore ecosystems.  It is difficult to characterize specific objectives for the estuary and plume because overall salmonid mortality in the estuary and specific mortality rates related to specific threats are not easily understood.  For planning purposes only, the estuary recovery plan module released by NOAA Fisheries Service selects 20 percent as a target for improvement in the survival rate of wild juvenile salmonids in the estuary and plume. Twenty percent represents a hypothetical level of improvement that might be realized through the implementation of the strategies and actions summarized in Section 3.1.3.  
Section 3.1.2.  Limiting Factors and Threats

The estuary and plume are considerably degraded, and the estuary tidal prism is about 20 percent smaller than it was historically.  This reduction in estuary size is due mostly to dike and filling practices used to convert the floodplain to agricultural, industrial, commercial, and residential uses.  Instream flows entering the estuary also have changed dramatically, with a decrease in spring freshets or floods, and the annual timing, magnitude, and duration of flows no longer resemble those that historically occurred in the Columbia River.  Changes to flow volume and timing are attributed to flow regulation by the hydrosystem, water withdrawal for irrigation and water supplies, and climate fluctuations.

Flow alterations and dike and filling practices are significant to salmon and steelhead in several ways.  Historically, vegetated wetlands within the floodplain supplied the estuary with its base-level food source of macrodetritus.  The near elimination of over-bank events and the separation of the river from its floodplain have altered the food web by reducing macrodetrital inputs.  At the same time, phytoplankton detrital sources from upstream reservoirs now dominate the base of the food chain.  The substitution of food sources likely has profound effects on the estuary ecosystem.  In addition, access to and use of floodplain habitats by ocean-type salmonids have been severely compromised through alterations in the presence and availability of these critical habitats.  

The timing, magnitude, and duration of flows also have important ramifications to in-channel habitat availability and connectivity.  Sand transport along the river bottom is highly correlated to flow.  With reductions in the magnitude and duration of flows, erosion and accretion processes no longer function as they have for thousands of years.  This may have far-reaching consequences to the estuary, plume, and nearshore lands north and south of the river’s mouth.  At the same time, upstream dams have prevented sediments from entering the estuary, while dredging activities have exported sand and gravel out of the estuary.  The full impact of these changes is unknown; however, sediment transport is a primary habitat-shaping force that determines the type, location, and availability of habitats distributed in the estuary and plume.  Decreases in sediments also improve water clarity and increase the effectiveness of predators that consume juvenile and adult salmon and steelhead.  

Elevated temperatures of water entering the estuary are also a threat to salmon and steelhead.  Degradation of tributary riparian habitat caused by forest, residential, commercial, and industrial practices, as well as reservoir heating, is responsible for increased temperatures.

Water quality in the estuary and plume has been degraded by human practices from within the estuary and also from upstream sources.  An important indicator of water quality degradation found in the estuary is the presence of toxic contaminants.  Many contaminants are found in the estuary and plume.  Some of them are water-soluble agricultural pesticides and fertilizers such as simazine, atrazine, and diazinon.  Industrial contaminants include polycyclic aromatic hydrocarbons (PAHs) and polychlorinated biphenyls (PCBs).  Concentrations of these substances, and others, are found throughout the estuary, sometimes near cities and other times in bays and shallows where low-velocity flows allow suspended contaminants to settle. Salmon and steelhead are affected by contaminants through short-term exposure to lethal substances or through longer exposures to chemicals that accumulate over time and magnify through the food chain.  
Increased predation is another threat to salmon and steelhead in the estuary.  New islands formed through the disposal of dredged materials attracted Caspian terns away from their traditional habitats, which may be being degraded.  Reduced sediment in the river increased terns’ efficiency in capturing steelhead juveniles migrating to saltwater at the same time that the birds need additional food for their broods.  The result is a predator/prey shift in the estuary that has increased mortality for steelhead juveniles.  Double-crested cormorants also prey on juvenile salmonids, in similar numbers as terns.

Section 3.1.3.  Strategies and Measures

Strategy 3.1.3.1  Restore natural hydrograph to provide sufficient flow during critical periods.

Measures: 

3.1.3.1a
Establish minimum instream flows for the estuary that will help prevent further degradation.

3.1.3.1b
Operate the hydrosystem to reduce the effects of reservoir surface heating.

3.1.3.1c
Adjust the timing, magnitude, and frequency of flows entering the estuary and plume to provide better transport of coarse sediments and access to habitats in the estuary and plume.

3.1.3.1d
Protect intact riparian areas in the estuary and restore riparian areas that are degraded.
Strategy 3.1.3.2  Restore floodplain connectivity and function.

Measures: 

3.1.3.2a
Breach or lower dikes and levees to improve access to off-channel habitats.

3.1.3.2b
Remove pilings and pile dikes with low economic value.

3.1.3.2c
Protect remaining high-quality off-channel habitat from degradation.

Strategy 3.1.3.3  Restore channel structure and complexity.

Measures: 

3.1.3.3a
Reduce the export of sand and gravels via dredge operations by using dredged materials beneficially.
3.1.33b
Reduce entrainment and habitat effects resulting from main and side-channel dredge activities in the estuary.
Strategy 3.1.3.4  Restore degraded water quality.

Measures: 

3.1.3.4a
Implement pesticide and fertilizer best management practices to reduce estuary and upstream sources of toxic contaminants.

3.1.3.4b
Identify and reduce industrial, commercial, and public sources of pollutants. 

Strategy 3.1.3.5  Address food web-related threats.

3.1.3.5a
Manage northern pikeminnow and other piscivorous fish to reduce predation on salmonids.

3.1.3.5b
Identify and implement actions to reduce salmonid predation by pinnipeds.

3.1.3.5c
Implement projects to reduce Caspian tern and double-crested cormorant predation on juvenile salmonids. 

Section 3.2.  Lower Columbia Province 
Biological Objectives and Status

The Lower Columbia Province includes eight subbasins in which anadromous salmonids are considered focal species.  These focal species include spring Chinook salmon, fall Chinook salmon, summer steelhead, winter steelhead, coho salmon, and chum salmon (Table 3.2).  Biological objectives have been developed for 31 of 39 focal species.  Adult return objectives are reached more often in the Lower Columbia Province than in any other province; however, objectives are often for naturally-produced fish, whereas returns often include both natural and hatchery fish..
Table 3.2.  Objectives and status for focal species in the Lower Columbia Province.  Objectives are generally for natural-origin fish, and are from subbasin plans unless otherwise indicated.

	Subbasin, focal species
	No. of Populations
	Adult Returns

	
	
	Objective
	Recent
	% of objective

	Grays
	
	
	
	

	Fall Chinook
	1
	1,400
	78-726
	6%-52%

	Winter steelhead
	1
	600
	396-1,200
	66%-200%

	Coho
	1
	600
	--
	--

	Chum
	1
	6,000
	3,032-10,932
	71%-254%

	Elochoman
	
	
	
	

	Fall Chinook
	1
	1,400
	317-7,531
	23%-538%

	Winter steelhead
	1
	400
	232-544
	155%-363%

	Coho
	1
	600
	--
	--

	Chum
	1
	1,100
	--
	--

	Cowlitz
	
	
	
	

	Spring Chinook
	4
	8,150
	419-1,937
	14%-66%

	Fall Chinook
	4
	7,900
	6,918-25,073
	88%-317%

	Winter steelhead
	7
	4,150
	1,392-3,341
	40%-95%

	Coho
	7
	3,150
	--
	--

	Chum
	2
	600
	--
	--

	Kalama
	
	
	
	

	Spring Chinook
	1
	1,400
	352-5,564
	25%-397%

	Fall Chinook
	1
	1,300
	6,612-24,710
	509%-1,901%

	Summer steelhead
	1
	700
	361-817
	52%-117%

	Winter steelhead
	1
	650
	1,495-2,500
	249%-417%

	Coho
	1
	300
	--
	--

	Chum
	1
	150
	--
	--


Table 3.2. Continued.

	Lewis
	
	
	
	

	Spring Chinook
	1
	2,200
	393-7,530
	9%-171%

	Fall Chinook
	2
	14,500
	11,826-20,087
	141%-239%

	Summer steelhead
	2
	275
	425-910
	121%-260%

	Winter steelhead
	2
	900
	246-1,298
	21%-108%

	Coho
	2
	1,200
	--
	--

	Chum
	1
	1,100
	--
	--

	Willamette
	
	
	
	

	Spring Chinook
	7
	100,000
	35,453-95,968
	35%-96%

	Fall Chinook
	1
	--
	--
	--

	Winter steelhead
	5
	--
	5,963-16,656
	--

	Coho
	1
	--
	--
	--

	Chum
	1
	--
	--
	--

	Sandy
	
	
	
	

	Spring Chinook
	1
	--
	2,452-5,285
	--

	Fall Chinook
	2
	--
	622-1,315
	--

	Winter steelhead
	1
	--
	632-1,529
	--

	Coho
	1
	--
	289-1,178
	--

	Washougal
	
	
	
	

	Fall Chinook
	1
	5,800
	2,600-10,404
	45%-179%

	Summer steelhead
	1
	700
	607-608
	121%

	Winter steelhead
	1
	500
	286-1,114
	72%-278%

	Coho
	1
	300
	--
	--

	Chum
	1
	5,200
	--
	--


Limiting Factors and Threats

There is no direct passage effect of the Columbia River hydrosystem on focal species in the Lower Columbia River Province; however, changes to flow volume and timing in the estuary are attributed to flow regulation by the hydrosystem.  Populations are affected to varying degrees by degraded habitat within subbasins.  Access to habitat is limited or blocked in many subbasins by obstructions ranging from culverts to impassable dams in the Willamette River subbasin.  Habitat quality and quantity have been reduced in each subbasin by land use practices such as timber harvest, agriculture, grazing, and diking.  Land use practices have also resulted in reduced water quality in most subbasins.  Finally, water quantity is affected in some subbasin by withdrawals. 

Strategies and Measures

Many strategies and measures to address subbasin habitat effects are common to most or all subbasins.  The first strategy in all subbasins is to protect and conserve natural ecological processes.  Restoring passage and connectivity to habitats blocked or impaired by artificial barriers is another strategy common to many subbasins.  More specific measures may vary among subbasins.  Strategies to address reduced habitat, water quantity, and water quality include restoring floodplain connectivity and function, restoring channel structure and complexity, restoring riparian condition and recruitment of large woody debris, restoring the natural hydrograph to provide sufficient flow during critical periods, and improving degraded water quality.
Section 3.2.1  Grays River Subbasin
Section 3.2.1.1  Biological Objectives and Status
Fall Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	1,400
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Grays River
	--
	--
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Grays River
	78-726
	3.70
	High risk


Steelhead

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	600
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Grays River
	396-1,200
	4.89
	Not ESA listed


Coho Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	600
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Grays River
	--
	--
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Grays River
	--
	--
	High risk


Chum Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	6,000
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Grays River
	--
	--
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Grays River
	3,032-10,932
	--
	Moderate risk


Section 3.2.1.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Fall Chinook
	Steelhead
	Coho
	Chum

	Subbasin habitat effects
	1.4
	1.0
	2.8
	--

	· Physical habitat quality/quantity
	· Grazing

· Roads

· Diking
	
	
	
	

	· Water quantity
	· Withdrawals
	
	
	
	

	· Water quality
	· Roads

· Agriculture
	
	
	
	


Section 3.2.1.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.2.1.3.1:

Protect and conserve natural ecological processes
	3.2.1.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	5 to 15 years
	Immediate to 15 years

	3.2.1.3.2:

Restore floodplain connectivity and function.
	3.2.1.3.2a:

Reconnect floodplains to channels. 

3.2.1.3.2b:

Reconnect side channels and off-channel habitats to stream channels.  

3.2.1.3.2c:

Remove dikes and levies.  
	Immediate to long term
	5 to 15 years

	3.2.1.3.3:

Restore channel structure and complexity.
	3.2.1.3.3a:

Restore natural channel form.  

3.2.1.3.3b:

Increase role and abundance of wood and large organic debris in streambeds.  

3.2.1.3.3c:

Stabilize streambanks with passive restoration techniques.
	Immediate to long term
	Immediate to 15 years


	3.2.1.3.4:

Restore riparian condition and LWD recruitment
	3.2.1.3.4a:

Restore natural riparian vegetative communities.  

3.2.1.3.4b:

Develop grazing strategies that promote riparian recovery.  
	Long term
	5 to 15 years

	3.2.1.3.5:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.2.1.3.5a:

Implement agricultural water conservation measures.  

3.2.1.3.5b:

Improve irrigation conveyance and efficiency.  

3.2.1.3.5c:

Obtain water rights and convert to instream water rights. 
	Immediate to long term
	Immediate to long term

	3.2.1.3.6:

Improve degraded water quality
	3.2.1.3.6a:

Restore natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Long term
	Immediate to 15 years

	Hatchery Effects:

	3.2.1.3.7:

	
	
	

	3.2.1.3.8:


	
	
	

	Monitoring and Evaluation:

	3.2.1.3.9:

Monitor status and trends of focal species and populations
	3.2.1.3.9a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	
	

	3.2.1.3.10:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.2.1.3.10a:

Develop methods to monitor biological response to habitat improvement.

3.2.1.3.10b:

Monitor effectiveness of hatchery and natural production measures.
	
	


Section 3.2.2  Elochoman River Subbasin
Section 3.2.2.1  Biological Objectives and Status
Fall Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	1,400
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Elochoman River
	--
	--
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	317-1,531
	3.80
	Moderate risk


Steelhead

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	400
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Elochoman River
	232-544
	7.49
	Not ESA listed


Coho Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	600
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Elochoman River
	--
	--
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	--
	--
	High risk


Chum Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	1,100
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Elochoman River
	--
	--
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Elochoman River
	--
	--
	High risk


Section 3.2.2.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Fall Chinook
	Steelhead
	Coho
	Chum

	Subbasin habitat effects
	1.0
	1.1
	1.3
	--

	· Physical habitat quality/quantity
	· Grazing

· Roads

· Diking
	
	
	
	

	· Water quality
	· Roads

· Grazing
	
	
	
	


Section 3.2.2.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.2.2.3.1:

Protect and conserve natural ecological processes
	3.2.2.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	5 to 15 years
	Immediate to 15 years

	3.2.2.3.2:

Restore floodplain connectivity and function.
	3.2.2.3.2a:

Reconnect floodplains to channels. 

3.2.2.3.2b:

Reconnect side channels and off-channel habitats to stream channels.  

3.2.2.3.2c:

Remove dikes and levies.  
	Immediate to long term
	5 to 15 years

	3.2.2.3.3:

Restore channel structure and complexity.
	3.2.2.3.3a:

Restore natural channel form.  

3.2.2.3.3b:

Increase role and abundance of wood and large organic debris in streambeds.  

3.2.2.3.3c:

Stabilize streambanks with passive restoration techniques.
	Immediate to long term
	Immediate to 15 years


	3.2.2.3.4:

Restore riparian condition and LWD recruitment
	3.2.2.3.4a:

Restore natural riparian vegetative communities.  

3.2.2.3.4b:

Develop grazing strategies that promote riparian recovery.  
	Long term
	5 to 15 years

	3.2.2.3.5:

Improve degraded water quality
	3.2.2.3.5a:

Restore natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Long term
	Immediate to 15 years

	Hatchery Effects:

	3.2.2.3.6:


	
	
	

	3.2.2.3.7:


	
	
	

	Monitoring and Evaluation:

	3.2.2.3.8:

Monitor status and trends of focal species and populations
	3.2.2.3.8a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	
	

	3.2.2.3.9:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.2.2.3.9a:

Develop methods to monitor biological response to habitat improvement.

3.2.2.3.9b:

Monitor effectiveness of hatchery and natural production measures.
	
	


Section 3.2.3  Cowlitz River Subbasin
Section 3.2.3.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Upper Cowlitz River
	2,800
	--
	--
	--

	South Fork Toutle River
	150
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Upper Cowlitz River
	--
	--
	Highly viable

	South Fork Toutle River
	
	
	Maintained


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Upper Cowlitz River
	419-1,937

(entire subbasin)
	2.40
	High risk

	South Fork Toutle River
	
	--
	High risk


Fall Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Lower Cowlitz River
	3,900
	--
	--
	--

	Toutle River
	1,000
	--
	--
	--

	Coweeman River
	3,000
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Lower Cowlitz River
	--
	--
	Maintained

	Toutle River
	--
	--
	--

	Coweeman River
	--
	--
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Lower Cowlitz River
	6,918-25,073

(entire subbasin)
	5.90
	Moderate risk

	Toutle
	
	3.10
	Moderate risk

	Coweeman
	
	4.33
	High risk


Steelhead

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Lower Cowlitz River
	300
	--
	--
	--

	Coweeman River
	800
	--
	--
	--

	North Fork Toutle River
	700
	--
	--
	--

	South Fork Toutle River
	1,400
	--
	--
	--

	Upper Cowlitz River
	300
	--
	---
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Lower Cowlitz River
	--
	--
	Maintained

	Coweeman River
	--
	--
	Viable

	North Fork Toutle River
	--
	--
	Viable

	South Fork Toutle River
	--
	--
	Highly viable

	Upper Cowlitz River
	--
	--
	Maintained


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Lower Cowlitz River
	1,392-3,341

(entire subbasin)
	2.80
	High risk

	Coweeman River
	
	3.34
	Moderate risk

	North Fork Toutle River
	
	2.79
	High risk

	South Fork Toutle River
	
	3.58
	Moderate risk

	Upper Cowlitz River
	
	3.17
	High risk


Coho Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Lower Cowlitz River
	600
	--
	--
	--

	Upper Cowlitz River
	300
	--
	--
	--

	Coweeman
	600
	--
	--
	--

	North Fork Toutle River
	600
	--
	--
	--

	South Fork Toutle River
	600
	--
	---
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Lower Cowlitz River
	--
	--
	Viable

	Upper Cowlitz River
	--
	--
	Maintained

	Coweeman
	--
	--
	Viable

	North Fork Toutle River
	--
	--
	Viable

	South Fork Toutle River
	--
	--
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Lower Cowlitz River
	--
	--
	High risk

	Upper Cowlitz River
	--
	--
	High risk

	Coweeman
	--
	--
	High risk

	North Fork Toutle River
	--
	--
	High risk

	South Fork Toutle River
	--
	--
	High risk


Chum Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Cowlitz River
	150
	--
	--
	--

	Coweeman River
	--
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Cowlitz River
	--
	--
	Maintained

	Coweeman River
	--
	--
	Maintained


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Cowlitz River
	--
	--
	Very high risk

	Coweeman River
	--
	--
	Very high risk


Section 3.2.3.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Fall Chinook
	Steelhead
	Coho

	Subbasin habitat effects
	1.0
	1.4
	1.1
	1.1

	· Physical habitat quality/quantity
	· Grazing

· Roads

· Diking
	
	
	
	

	· Water quality
	· Roads

· Agriculture

· Grazing
	
	
	
	


Section 3.2.3.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.2.3.3.1:

Protect and conserve natural ecological processes
	3.2.3.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	5 to 15 years
	Immediate to 15 years

	3.2.3.3.2:

Restore floodplain connectivity and function.
	3.2.3.3.2a:

Reconnect floodplains to channels. 

3.2.3.3.2b:

Reconnect side channels and off-channel habitats to stream channels.  

3.2.3.3.2c:

Remove dikes and levies.  
	Immediate to long term
	5 to 15 years

	3.2.3.3.3:

Restore channel structure and complexity.
	3.2.3.3.3a:

Restore natural channel form.  

3.2.3.3.3b:

Increase role and abundance of wood and large organic debris in streambeds.  

3.2.3.3.3c:

Stabilize streambanks with passive restoration techniques.
	Immediate to long term
	Immediate to 15 years


	3.2.3.3.4:

Restore riparian condition and LWD recruitment
	3.2.3.3.4a:

Restore natural riparian vegetative communities.  

3.2.3.3.4b:

Develop grazing strategies that promote riparian recovery.  
	Long term
	5 to 15 years

	3.2.3.3.5:

Improve degraded water quality
	3.2.3.3.5a:

Restore natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Long term
	Immediate to 15 years

	Hatchery Effects:

	3.2.3.3.6:


	
	
	

	3.2.3.3.7:


	
	
	

	Monitoring and Evaluation:

	3.2.3.3.8:

Monitor status and trends of focal species and populations
	3.2.3.3.8a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	
	

	3.2.3.3.9:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.2.3.3.9a:

Develop methods to monitor biological response to habitat improvement.

3.2.3.3.9b:

Monitor effectiveness of hatchery and natural production measures.
	
	


Section 3.2.4  Kalama River Subbasin
Section 3.2.4.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	1,400
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Kalama River
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	352-5,564
	1.76
	--


Fall Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	1,300
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Kalama River
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	6,612-24,710
	3.90
	--


Steelhead

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Kalama River summer
	700
	--
	--
	--

	Kalama River winter
	650
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Kalama River summer
	--
	--
	--

	Kalama River winter
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Kalama River summer
	361-817
	2.80
	--

	Kalama River winter
	1,495-2,500
	3.34
	--


Coho Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	300
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Kalama River
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	--
	--
	--


Chum Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	150
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Kalama River
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	--
	--
	--


Section 3.2.4.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Fall Chinook
	Summer Sthd
	Winter Sthd
	Coho

	Subbasin habitat effects
	1.0
	1.0
	1.2
	1.0
	1.4

	· Physical habitat quality/quantity
	· Grazing

· Roads

· Diking
	
	
	
	
	

	· Water quantity
	· Agriculture

· Roads
	
	
	
	
	

	· Water quality
	· Roads

· Agriculture
	
	
	
	
	


Section 3.2.4.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.2.4.3.1:

Protect and conserve natural ecological processes
	3.2.4.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	5 to 15 years
	Immediate to 15 years

	3.2.4.3.2:

Restore floodplain connectivity and function.
	3.2.4.3.2a:

Reconnect floodplains to channels. 

3.2.4.3.2b:

Reconnect side channels and off-channel habitats to stream channels.  

3.2.4.3.2c:

Remove dikes and levies.  
	Immediate to long term
	5 to 15 years

	3.2.4.3.3:

Restore channel structure and complexity.
	3.2.4.3.3a:

Restore natural channel form.  

3.2.4.3.3b:

Increase role and abundance of wood and large organic debris in streambeds.  

3.2.4.3.3c:

Stabilize streambanks with passive restoration techniques.
	Immediate to long term
	Immediate to 15 years


	3.2.4.3.4:

Restore riparian condition and LWD recruitment
	3.2.4.3.4a:

Restore natural riparian vegetative communities.  

3.2.4.3.4b:

Develop grazing strategies that promote riparian recovery.  
	Long term
	5 to 15 years

	3.2.4.3.5:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.2.4.3.5a:

Implement agricultural water conservation measures.  

3.2.4.3.5b:

Improve irrigation conveyance and efficiency.  

3.2.4.3.5c:

Obtain water rights and convert to instream water rights.

3.2.4.3.5d:

Restore natural functions and processes through measures identified to address physical habitat quality/quantity limitations. 
	Immediate to long term
	Immediate to long term

	3.2.4.3.6:

Improve degraded water quality
	3.2.4.3.6a:

Restore natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Long term
	Immediate to 15 years

	Hatchery Effects:

	3.2.4.3.7


	
	
	

	3.2.4.3.8:


	
	
	

	Monitoring and Evaluation:

	3.2.4.3.9:

Monitor status and trends of focal species and populations
	3.2.4.3.9a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	
	

	3.2.4.3.10:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.2.4.3.10a:

Develop methods to monitor biological response to habitat improvement.

3.2.4.3.10b:

Monitor effectiveness of hatchery and natural production measures.
	
	


Section 3.2.5  Lewis River Subbasin
Section 3.2.5.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	4,400
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Lewis River
	--
	--
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Lewis River
	393-7,530
	4.70
	High risk


Fall Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	East Fork Lewis River
	1,900
	--
	--
	--

	North Fork Lewis River
	6,500
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	East Fork Lewis River
	--
	--
	Viable

	North Fork Lewis River
	--
	--
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	East Fork Lewis River
	6,612-24,710

(entire subbasin)
	2.84
	Moderate risk

	North Fork Lewis River
	
	18.74
	Moderate risk


Steelhead

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	East Fork Lewis River summer
	200 
	--
	--
	--

	North Fork Lewis River summer
	150
	--
	--
	--

	East Fork Lewis River winter
	600
	--
	--
	--

	North Fork Lewis River winter
	600
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	East Fork Lewis River summer
	--
	--
	Viable

	North Fork Lewis River summer
	--
	--
	Maintained 

	East Fork Lewis River winter
	--
	--
	Viable

	North Fork Lewis River winter
	--
	--
	Maintained


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	East Fork Lewis River summer
	425-910 (All summer steelhead)
	2.09
	High risk

	North Fork Lewis River summer
	
	5.30
	High risk

	East Fork Lewis River winter
	246-1,298 (All winter steelhead)
	4.37
	High risk

	North Fork Lewis River winter
	
	3.49
	High risk


Coho Salmon
Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	East Fork Lewis River
	600
	--
	--
	--

	North Fork Lewis River
	600
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	East Fork Lewis River
	--
	--
	Viable

	North Fork Lewis River
	--
	--
	Maintained


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	East Fork Lewis River
	--
	--
	High risk

	North Fork Lewis River
	--
	--
	Maintained


Chum Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Lewis River
	1,100
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Lewis River
	--
	--
	Maintained


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Lewis River
	--
	--
	High risk


Section 3.2.5.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Fall Chinook
	Summer Sthd
	Winter Sthd
	Coho

	Subbasin habitat effects
	1.0
	1.0
	2.4
	1.1
	1.3

	· Physical habitat quality/quantity
	· Grazing

· Roads

· Diking
	
	
	
	
	

	· Water quantity
	· Agriculture

· Diking
	
	
	
	
	

	· Water quality
	· Roads

· Agriculture

· Hydropower operations
	
	
	
	
	

	· Obstructions
	· Culverts

· Merwin Dam
	
	
	
	
	


Section 3.2.5.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.2.5.3.1:

Protect and conserve natural ecological processes
	3.2.5.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	5 to 15 years
	Immediate to 15 years

	3.2.5.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.2.5.3.2a:

Remove or replace culverts and other passage barriers per priorities described in the draft recovery plan.
	Immediate to 50 years
	Immediate

	3.2.5.3.3:

Restore floodplain connectivity and function.
	3.2.5.3.3a:

Reconnect floodplains to channels. 

3.2.5.3.3b:

Reconnect side channels and off-channel habitats to stream channels.  

3.2.5.3.3c:

Remove dikes and levies.
	Immediate to long term
	5 to 15 years

	3.2.5.3.4:

Restore channel structure and complexity.
	3.2.5.3.4a:

Restore natural channel form.  

3.2.5.3.4b:

Increase role and abundance of wood and large organic debris in streambeds.  

3.2.5.3.4c:

Stabilize streambanks with passive restoration techniques.
	Immediate to long term
	Immediate to 15 years


	3.2.5.3.5:

Restore riparian condition and LWD recruitment
	3.2.5.3.5a:

Restore natural riparian vegetative communities.  

3.2.5.3.5b:

Develop grazing strategies that promote riparian recovery.  
	Long term
	5 to 15 years

	3.2.5.3.6:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.2.5.3.6a:

Operate the tributary hydrosystem to provide appropriate flows for spawning and rearing.

3.2.5.3.6b:

Implement agricultural water conservation measures.  

3.2.5.3.6c:

Restore natural functions and processes through measures identified to address physical habitat quality/quantity limitations. 
	Immediate to long term
	Immediate to long term

	3.2.5.3.7:

Improve degraded water quality
	3.2.5.3.7a:

Restore natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Long term
	Immediate to 15 years

	Hatchery Effects:

	3.2.5.3.8


	
	
	

	3.2.5.3.9:


	
	
	

	Monitoring and Evaluation:

	3.2.5.3.10:

Monitor status and trends of focal species and populations
	3.2.5.3.10a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	
	

	3.2.5.3.11:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.2.5.3.11a:

Develop methods to monitor biological response to habitat improvement.

3.2.5.3.11b:

Monitor effectiveness of hatchery and natural production measures.
	
	


Section 3.2.6  Willamette River Subbasin
Section 3.2.6.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Clackamas River
	100,000 

(past Willamette Falls)
	--
	--
	--

	Molalla River
	
	--
	--
	--

	South Santiam River
	
	--
	--
	--

	North Santiam River
	
	--
	--
	--

	Calapooia River
	
	--
	--
	--

	McKenzie River
	
	--
	--
	--

	Middle Fork Willamette River
	
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Clackamas River
	--
	--
	Highly viable

	Molalla River
	--
	--
	--

	South Santiam River
	--
	--
	--

	North Santiam River
	--
	--
	--

	Calapooia River
	--
	--
	--

	McKenzie River
	--
	--
	--

	Middle Fork Willamette River
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Clackamas River
	35,453-95,968

(past Willamette Falls)
	3.62
	Low risk

	Molalla River
	
	1.10
	--

	South Santiam River
	
	3.00
	--

	North Santiam River
	
	2.00
	--

	Calapooia River
	
	1.50
	--

	McKenzie River
	
	4.50
	--

	Middle Fork Willamette River
	
	1.10
	--


Fall Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Clackamas River
	--
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Clackamas River
	--
	--
	Maintained


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Clackamas River
	--
	1.99
	Very high risk


Steelhead

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Clackamas River
	--
	--
	--
	--

	Molalla River
	--
	--
	--
	--

	South Santiam River
	--
	--
	--
	--

	North Santiam River
	--
	--
	--
	--

	Calapooia River
	--
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Clackamas River
	--
	--
	Highly viable

	Molalla River
	--
	--
	--

	South Santiam River
	--
	--
	--

	North Santiam River
	--
	--
	--

	Calapooia River
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Clackamas River
	5,963-16,656 (past Willamette Falls)
	9.27
	Low risk

	Molalla River
	
	5.34
	--

	South Santiam River
	
	6.96
	--

	North Santiam River
	
	7.00
	--

	Calapooia River
	
	4.33
	--


Coho Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Clackamas River
	--
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Clackamas River
	--
	--
	Highly viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Clackamas River
	--
	--
	Low risk


Chum Salmon
No information available.
Section 3.2.6.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Fall Chinook
	Steelhead
	Coho

	Subbasin habitat effects
	--
	--
	--
	1.1

	· Physical habitat quality/quantity
	· Grazing

· Agriculture
· Urban development
	
	
	
	

	· Water quality
	· Roads

· Agriculture
	
	
	
	

	· Water quantity
	· Willamette hydrosystem

· Withdrawals
	
	
	
	

	· Obstructions
	· Culverts

· Willamette hydrosystem
	
	
	
	


Section 3.2.6.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.2.6.3.1:

Protect and conserve natural ecological processes
	3.2.6.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	5 to 15 years
	Immediate to 15 years

	3.2.6.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.2.6.3.2a:

Remove or replace culverts and other passage barriers per priorities described in the draft recovery plan.

3.2.6.3.2b:

Provide adequate screening at all irrigation diversions. 
	Immediate to 50 years
	Immediate

	3.2.6.3.3:

Restore floodplain connectivity and function.
	3.2.6.3.3a:

Reconnect floodplains to channels. 

3.2.6.3.3b:

Reconnect side channels and off-channel habitats to stream channels.  
	Immediate to long term
	5 to 15 years

	3.2.6.3.4:

Restore channel structure and complexity.
	3.2.6.3.4a:

Restore natural channel form.  

3.2.6.3.4b:

Increase role and abundance of wood and large organic debris in streambeds.  

3.2.6.3.4c:

Stabilize streambanks with passive restoration techniques.
	Immediate to long term
	Immediate to 15 years


	3.2.6.3.5:

Restore riparian condition and LWD recruitment
	3.2.6.3.5a:

Restore natural riparian vegetative communities.  

3.2.6.3.5b:

Develop grazing strategies that promote riparian recovery.  
	Long term
	5 to 15 years

	3.2.6.3.6:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.2.6.3.6a:

Operate the tributary hydrosystem to provide appropriate flows for spawning and rearing.

3.2.6.3.6b:

Implement agricultural water conservation measures.  

3.2.6.3.6c:

Improve irrigation conveyance and efficiency.  

3.2.6.3.6d:

Obtain water rights and convert to instream water rights. 

Protect and rehabilitate springs.   
	Immediate to long term
	Immediate to long term

	3.2.6.3.7:

Improve degraded water quality
	3.2.6.3.7a:

Restore natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Long term
	Immediate to 15 years

	Hatchery Effects:

	3.2.6.3.8


	
	
	

	3.2.6.3.9:


	
	
	

	Monitoring and Evaluation:

	3.2.6.3.10:

Monitor status and trends of focal species and populations
	3.2.6.3.10a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	
	

	3.2.6.3.11:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.2.6.3.11a:

Develop methods to monitor biological response to habitat improvement.

3.2.6.3.11b:

Monitor effectiveness of hatchery and natural production measures.
	
	


Section 3.2.7  Sandy River Subbasin
Section 3.2.7.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Sandy River
	--
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Sandy River
	--
	--
	Highly viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Sandy River
	2,452-5,285
	4.80
	Moderate risk


Fall Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Sandy River early
	--
	--
	--
	--

	Sandy River late
	--
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Sandy River early
	--
	--
	Maintained

	Sandy River late
	--
	--
	Highly viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Sandy River early
	2,452-5,285

(entire subbasin)
	5.26
	Very high risk

	Sandy River late
	
	5.00
	Low risk


Steelhead

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Sandy River
	--
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Sandy River
	--
	--
	Highly viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Sandy River
	632-1,159
	2.00
	Very high risk


Coho Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Sandy River
	--
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Sandy River
	--
	--
	Highly viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Sandy River
	289-1,178
	--
	High risk


Section 3.2.7.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Fall Chinook
	Steelhead
	Coho

	Subbasin habitat effects
	1.0
	1.0
	1.0
	1.4

	· Physical habitat quality/quantity
	· Grazing

· Roads

· Land development
	
	
	
	

	· Water quantity
	· Agriculture

· Withdrawals
	
	
	
	

	· Water quality
	· Roads

· Agriculture
	
	
	
	

	· Obstructions
	· Culverts
· Bull Run Dam
	
	
	
	


Section 3.2.7.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.2.7.3.1:

Protect and conserve natural ecological processes
	3.2.7.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	5 to 15 years
	Immediate to 15 years

	3.2.7.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.2.7.3.2a:

Remove or replace culverts and other passage barriers per priorities described in the draft recovery plan.

3.2.7.3.2b:

Provide adequate screening at all irrigation diversions. 
	Immediate to 50 years
	Immediate

	3.2.7.3.3:

Restore floodplain connectivity and function.
	3.2.7.3.3a:

Reconnect floodplains to channels. 

3.2.7.3.3b:

Reconnect side channels and off-channel habitats to stream channels.  

3.2.7.3.3c:

Restore wet meadows.  
	Immediate to long term
	5 to 15 years

	3.2.7.3.4:

Restore channel structure and complexity.
	3.2.7.3.4a:

Restore natural channel form.  

3.2.7.3.4b:

Increase role and abundance of wood and large organic debris in streambeds.  

3.2.7.3.4c:

Stabilize streambanks with passive restoration techniques.
	Immediate to long term
	Immediate to 15 years


	3.2.7.3.5:

Restore riparian condition and LWD recruitment
	3.2.7.3.5a:

Restore natural riparian vegetative communities.  

3.2.7.3.5b:

Develop grazing strategies that promote riparian recovery.  
	Long term
	5 to 15 years

	3.2.7.3.6:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.2.7.3.6a:

Implement agricultural water conservation measures.  

3.2.7.3.6b:

Improve irrigation conveyance and efficiency.  

3.2.7.3.6c:

Obtain water rights and convert to instream water rights. 

3.2.7.3.6d:

Protect and rehabilitate springs.   
	Immediate to long term
	Immediate to long term

	3.2.7.3.7:

Improve degraded water quality
	3.2.7.3.7a:

Upgrade or remove problem forest roads.

3.2.7.3.7b:

Restore natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Long term
	Immediate to 15 years

	Hatchery Effects:

	3.2.6.3.8


	
	
	

	3.2.6.3.9:


	
	
	

	Monitoring and Evaluation:

	3.2.6.3.10:

Monitor status and trends of focal species and populations
	3.2.6.3.10a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	
	

	3.2.6.3.11:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.2.6.3.11a:

Develop methods to monitor biological response to habitat improvement.

3.2.6.3.11b:

Monitor effectiveness of hatchery and natural production measures.
	
	


Section 3.2.8  Washougal River Subbasin
Section 3.2.8.1  Biological Objectives and Status
Fall Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Washougal River
	5,800
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Washougal River
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Washougal River
	2,600-10,404
	3.80
	--


Steelhead

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Washougal River summer
	500
	--
	--
	--

	Washougal River winter
	400
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Washougal River summer
	--
	--
	--

	Washougal River winter
	
	
	


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Washougal River summer
	607-608
	4.27
	--

	Washougal River winter
	286-1,114
	3.87
	--


Coho Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Washougal River
	300
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Washougal River
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Washougal River
	--
	--
	--


Chum Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Washougal River
	1,100
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Washougal River
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Washougal River
	--
	--
	--


Section 3.2.8.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Fall Chinook
	Steelhead
	Coho

	Subbasin habitat effects
	1.0
	1.2
	1.5

	· Physical habitat quality/quantity
	· Grazing

· Roads

· Land development
	
	
	

	· Water quantity
	· Withdrawals
	
	
	

	· Water quality
	· Roads

· Agriculture
	
	
	


Section 3.2.8.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.2.8.3.1:

Protect and conserve natural ecological processes
	3.2.8.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	5 to 15 years
	Immediate to 15 years

	3.2.8.3.2:

Restore floodplain connectivity and function.
	3.2.8.3.2a:

Reconnect floodplains to channels. 

3.2.8.3.2b:

Reconnect side channels and off-channel habitats to stream channels.  

3.2.8.3.2c:

Restore wet meadows.  
	Immediate to long term
	5 to 15 years

	3.2.8.3.3:

Restore channel structure and complexity.
	3.2.8.3.3a:

Restore natural channel form.  

3.2.8.3.3b:

Increase role and abundance of wood and large organic debris in streambeds.  

3.2.8.3.3c:

Stabilize streambanks with passive restoration techniques.
	Immediate to long term
	Immediate to 15 years


	3.2.8.3.4:

Restore riparian condition and LWD recruitment
	3.2.8.3.4a:

Restore natural riparian vegetative communities.  

3.2.8.3.4b:

Develop grazing strategies that promote riparian recovery.  
	Long term
	5 to 15 years

	3.2.8.3.5:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.2.8.3.5a:

Implement agricultural water conservation measures.  

3.2.8.3.5b:

Improve irrigation conveyance and efficiency.  

3.2.8.3.5c:

Obtain water rights and convert to instream water rights. 

Protect and rehabilitate springs.   
	Immediate to long term
	Immediate to long term

	3.2.8.3.6:

Improve degraded water quality
	3.2.8.3.6a:

Restore natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Long term
	Immediate to 15 years

	Hatchery Effects:

	3.2.4.3.7


	
	
	

	3.2.4.3.8:


	
	
	

	Monitoring and Evaluation:

	3.2.4.3.9:

Monitor status and trends of focal species and populations
	3.2.4.3.9a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	
	

	3.2.4.3.10:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.2.4.3.10a:

Develop methods to monitor biological response to habitat improvement.

3.2.4.3.10b:

Monitor effectiveness of hatchery and natural production measures.
	
	


Section 3.3.  Columbia Gorge Province 

Biological Objectives and Status

The Columbia Gorge Province includes six subbasins in which anadromous salmonids are considered focal species.  These focal species include spring Chinook salmon, fall Chinook salmon, summer steelhead, winter steelhead, coho salmon, and chum salmon (Table 3.3).  Biological objectives have been developed for 9 of 20 focal species.  Recent adult returns have been lower than biological objectives for most focal species.
Table 3.3.  Objectives and status for focal species in the Columbia Gorge Province.  Objectives are for natural-origin fish, and are from subbasin plans unless otherwise indicated.

	Subbasin, focal species
	No. of Populations
	Adult Returns

	
	
	Objective
	Recent
	% of objective

	Wind
	
	
	
	

	Fall Chinook
	1
	--
	235-1,499
	--

	Summer steelhead
	1
	--
	542-930
	--

	Winter steelhead
	1
	--
	--
	--

	Coho
	1
	--
	--
	--

	Chum
	1
	--
	--
	--

	Little White Salmon
	
	
	
	

	Fall Chinook
	1
	--
	2,653-7,758
	--

	Chum
	1
	--
	--
	--

	White Salmon
	
	
	
	

	Spring Chinook
	1
	--
	--
	--

	Fall Chinook
	1
	982
	755-11,480
	77%-1,169%

	Summer steelhead
	1
	301
	--
	--

	Coho
	1
	470
	--
	--

	Hood
	
	
	
	

	Spring Chinook
	1
	125
	70-143
	56%-114%

	Fall Chinook
	1
	--
	8-70
	--

	Summer steelhead
	1
	600
	205-708
	34%-118%

	Winter steelhead
	1
	1,100
	344-705
	31%-64%

	Klickitat
	
	
	
	

	Spring Chinook
	1
	--
	898-1,142
	--

	Fall Chinook
	1
	--
	4,430-11,765
	--

	Summer steelhead
	1
	--
	725-961
	--

	Coho
	1
	--
	--
	--

	Fifteenmile
	
	
	
	

	Winter steelhead
	1
	--
	388-1,922
	--


Limiting Factors and Threats

The relative effect on focal species of the Columbia River hydrosystem and subbasin habitat varies among subbasins (Figure 2.1).  The hydrosystem effect is generally less severe than for other provinces because only Bonneville Dam must be passed during migration.  All populations are affected to some degree by degraded habitat within subbasins.  Access to habitat is limited or blocked in all subbasins by obstructions ranging from culverts to Hemlock Dam in the Wind River Subbasin and Condit Dam in the White Salmon River Subbasin.  Habitat quality and quantity have been reduced in each subbasin by land use practices such as timber harvest, agriculture and grazing.  Land use practices have also resulted in reduced water quality in most subbasins.  Finally, water quantity is affected in some subbasin by withdrawals. 

Strategies and Measures

Strategies and measures to address mainstem passage effects are summarized in Section 2.  Many strategies and measures to address subbasin habitat effects are common to most or all subbasins.  The first strategy in all subbasins is to protect and conserve natural ecological processes.  Restoring passage and connectivity to habitats blocked or impaired by artificial barriers is another strategy common to many subbasins.  More specific measures may vary among subbasins.  Strategies to address reduced habitat, water quantity, and water quality include restoring floodplain connectivity and function, restoring channel structure and complexity, restoring riparian condition and recruitment of large woody debris, restoring the natural hydrograph to provide sufficient flow during critical periods, and improving degraded water quality.
Section 3.3.1  Wind River Subbasin
Section 3.3.1.1  Biological Objectives and Status
Fall Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	--
	0-400
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Wind River
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	235-1,499
	4.54
	--


Steelhead

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Wind River summer
	--
	1,200-1,900
	--
	--

	Wind River winter
	--
	100
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Wind River summer
	--
	--
	Viable

	Wind River winter
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Wind River summer
	542-930
	4.80
	--

	Wind River winter
	--
	3.40
	--


Coho Salmon and Chum Salmon

No information available.

Section 3.3.1.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Fall Chinook
	Steelhead

	Mainstem passage effects
	Unknown
	1.2-1.3

	· Obstructions
	· Mainstem hydro
	
	

	Subbasin habitat effects
	Unknown
	1.5

	· Physical habitat quality/quantity
	· Grazing

· Roads

· Land development
	
	

	· Water quantity
	· Agriculture
· Withdrawals
	
	

	· Water quality
	· Roads

· Agriculture
	
	

	· Obstructions
	· Culverts; Hemlock Dam
	
	


Section 3.3.1.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.3.1.3.1:

Protect and conserve natural ecological processes
	3.3.1.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	5 to 15 years
	Immediate to 15 years

	3.3.1.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.3.1.3.2a:

Remove or replace culverts and other passage barriers per priorities described in the draft recovery plan.

3.3.1.3.2b:

Provide adequate screening at all irrigation diversions. 

3.3.1.3.2c:

Restore passage at Hemlock Dam.
	Immediate to 50 years
	Immediate

	3.3.1.3.3:

Restore floodplain connectivity and function.
	3.3.1.3.3a:

Reconnect floodplains to channels. 

3.3.1.3.3b:

Reconnect side channels and off-channel habitats to stream channels.  

3.3.1.3.3c:

Restore wet meadows.  
	Immediate to long term
	5 to 15 years

	3.3.1.3.4:

Restore channel structure and complexity.
	3.3.1.3.4a:

Restore natural channel form.  

3.3.1.3.4b:

Increase role and abundance of wood and large organic debris in streambeds.  

3.3.1.3.4c:

Stabilize streambanks with passive restoration techniques.
	Immediate to long term
	Immediate to 15 years


	3.3.1.3.5:

Restore riparian condition and LWD recruitment
	3.3.1.3.5a:

Restore natural riparian vegetative communities.  

3.3.1.3.5b:

Develop grazing strategies that promote riparian recovery.  
	Long term
	5 to 15 years

	3.3.1.3.6:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.3.1.3.6a:

Implement agricultural water conservation measures.  

3.3.1.3.6b:

Improve irrigation conveyance and efficiency.  

3.3.1.3.6c:

Obtain water rights and convert to instream water rights. 

3.3.1.3.6d:

Protect and rehabilitate springs.   
	Immediate to long term
	Immediate to long term

	3.3.1.3.7:

Improve degraded water quality
	3.3.1.3.7a:

Upgrade or remove problem forest roads.

3.3.1.3.7b:

Restore natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Long term
	Immediate to 15 years

	Mainstem Passage Effects: See Section 2

	Hatchery Effects:

	3.3.1.3.8:


	
	
	

	3.3.1.3.9:


	
	
	

	Monitoring and Evaluation:

	3.3.1.3.10:

Monitor status and trends of focal species and populations
	3.3.1.3.10a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	
	

	3.3.1.3.11:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.3.1.3.11a:

Develop methods to monitor biological response to habitat improvement.

3.3.1.3.11b:

Monitor effectiveness of hatchery and natural production measures.
	
	


Section 3.3.2  Little White Salmon River Subbasin
Section 3.3.2.1  Biological Objectives and Status
Fall Chinook Salmon
Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	--
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Little White Salmon River
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	2,653-7,758
	--
	--


Chum Salmon

No information available.

Section 3.3.2.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Fall Chinook

	Mainstem passage effects
	Unknown

	· Obstructions
	· Mainstem hydro
	

	Subbasin habitat effects
	Unknown

	· Physical habitat quality/quantity
	· Timber harvest
· Roads
	

	· Water quantity
	· Diversions
· Roads
	

	· Water quality
	· Roads

· Past grazing
	

	· Obstructions
	· Diversions
	


Section 3.3.2.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.3.2.3.1:

Protect and conserve natural ecological processes
	3.3.2.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	5 to 15 years
	Immediate to 15 years

	3.3.2.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.3.2.3.2a:

Provide adequate screening at all irrigation diversions. 
	Immediate to 50 years
	Immediate

	3.3.2.3.3:

Restore floodplain connectivity and function.
	3.3.2.3.3a:

Reconnect floodplains to channels. 

3.3.2.3.3b:

Reconnect side channels and off-channel habitats to stream channels.  

3.3.2.3.3c:

Restore wet meadows.  
	Immediate to long term
	5 to 15 years

	3.3.2.3.4:

Restore channel structure and complexity.
	3.3.2.3.4a:

Restore natural channel form.  

3.3.2.3.4b:

Increase role and abundance of wood and large organic debris in streambeds.  

3.3.2.3.4c:

Stabilize streambanks with passive restoration techniques.
	Immediate to long term
	Immediate to 15 years


	3.3.2.3.5:

Restore riparian condition and LWD recruitment
	3.3.2.3.5a:

Restore natural riparian vegetative communities.  

3.3.2.3.5b:

Develop grazing strategies that promote riparian recovery.  
	Long term
	5 to 15 years

	3.3.2.3.6:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.3.2.3.6a:

Implement agricultural water conservation measures.  

3.3.2.3.6b:

Improve irrigation conveyance and efficiency.  

3.3.2.3.6c:

Obtain water rights and convert to instream water rights. 
	Immediate to long term
	Immediate to long term

	3.3.2.3.7:

Improve degraded water quality
	3.3.2.3.7a:

Upgrade or remove problem forest roads.

3.3.2.3.7b:

Restore natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Long term
	Immediate to 15 years

	Mainstem Passage Effects: See Section 2

	Hatchery Effects:

	3.3.2.3.8:


	
	
	

	3.3.2.3.9:


	
	
	

	Monitoring and Evaluation:

	3.3.2.3.10:

Monitor status and trends of focal species and populations
	3.3.2.3.10a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	
	

	3.3.2.3.11:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.3.2.3.11a:

Develop methods to monitor biological response to habitat improvement.

3.3.2.3.11b:

Monitor effectiveness of hatchery and natural production measures.
	
	


Section 3.3.3  White Salmon River Subbasin

Section 3.3.3.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns
	Spawner to spawner ratio

	
	Total
	Natural spawners
	

	Entire Subbasin
	570
	--
	3.1


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	White Salmon River
	--
	--
	--


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	White Salmon River
	--
	--
	Extirpated


Fall Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns
	Spawner to spawner ratio

	
	Total
	Natural spawners
	

	Entire Subbasin
	792
	--
	3.7


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	White Salmon River
	--
	--
	--


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	755-11,480
	--
	--


Steelhead

Objectives from subbasin plan:

	Population
	Adult returns
	Spawner to spawner ratio

	
	Total
	Natural spawners
	

	Entire Subbasin
	301
	--
	3.3


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	White Salmon River
	--
	--
	Viable


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	White Salmon River
	--
	--
	Extirpated


Coho Salmon

No information available.

Section 3.3.3.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Fall Chinook
	Steelhead

	Mainstem passage effects
	Unknown
	Unknown
	1.1-1.2

	· Obstructions
	· Mainstem hydro
	
	
	

	Subbasin habitat effects
	Unknown
	Unknown
	1.0

	· Physical habitat quality/quantity
	· Grazing

· Roads

· Land development
	
	
	

	· Water quantity
	· Withdrawals

· Agriculture
	
	
	

	· Water quality
	· Agriculture

· Roads
	
	
	

	· Obstructions
	· Condit Dam
	
	
	


Section 3.3.3.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.3.3.3.1:

Protect and conserve natural ecological processes
	3.3.3.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	5 to 15 years
	Immediate to 15 years

	3.3.3.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.3.3.3.2a:

Remove or replace culverts and other passage barriers per priorities described in the draft recovery plan.

3.3.3.3.2b:

Provide adequate screening at all irrigation diversions. 

3.3.3.3.2c:

Restore passage at Condit Dam.
	Immediate to 50 years
	Immediate

	3.3.3.3.3:

Restore floodplain connectivity and function.
	3.3.3.3.3a:

Reconnect floodplains to channels. 

3.3.3.3.3b:

Reconnect side channels and off-channel habitats to stream channels.  

3.3.3.3.3c:

Restore wet meadows.  
	Immediate to long term
	5 to 15 years

	3.3.3.3.4:

Restore channel structure and complexity.
	3.3.3.3.4a:

Restore natural channel form.  

3.3.3.3.b:

Increase role and abundance of wood and large organic debris in streambeds.  

3.3.3.3.4c:

Stabilize streambanks with passive restoration techniques.
	Immediate to long term
	Immediate to 15 years


	3.3.3.3.5:

Restore riparian condition and LWD recruitment
	3.3.3.3.5a:

Restore natural riparian vegetative communities.  

3.3.3.3.5b:

Develop grazing strategies that promote riparian recovery.  
	Long term
	5 to 15 years

	3.3.3.3.6:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.3.3.3.6a:

Implement agricultural water conservation measures.  

3.3.3.3.6b:

Improve irrigation conveyance and efficiency.  

3.3.3.3.6c:

Obtain water rights and convert to instream water rights. 

3.3.3.3.6d:

Protect and rehabilitate springs.   
	Immediate to long term
	Immediate to long term

	3.3.3.3.7:

Improve degraded water quality
	3.3.3.3.7a:

Upgrade or remove problem forest roads.

3.3.3.3.7b:

Restore natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Long term
	Immediate to 15 years

	Mainstem Passage Effects: See Section 2

	Hatchery Effects: 

	3.3.3.3.8:


	
	
	

	3.3.3.3.9:


	
	
	

	Monitoring and Evaluation:

	3.3.3.3.10:

Monitor status and trends of focal species and populations
	3.3.3.3.10a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	
	

	3.3.3.3.11:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.3.3.3.11a:

Develop methods to monitor biological response to habitat improvement.

3.3.3.3.11b:

Monitor effectiveness of hatchery and natural production measures.
	
	


Section 3.3.4  Hood River Subbasin
Section 3.3.4.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	--
	200
	2,000
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Hood River
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	70-143 natural
	--
	--


Fall Chinook Salmon

Biological Objectives: 
	
	Subbasin Plan
	Draft Recovery Plan

	Population
	Adult returns
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Hood River
	--
	--
	--
	--


Status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Hood River
	8-70 natural
	1.47
	--


Steelhead

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Hood River Summer
	--
	600
	--
	--

	Hood River Winter
	--
	1,100
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Hood River Summer
	--
	--
	--

	Hood River Winter
	--
	--
	--


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	Hood River Summer
	205-708
	2.00
	--

	Hood River Winter
	344-705
	1.11
	--


Section 3.3.4.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Fall Chinook
	Steelhead

	Mainstem passage effects
	1.4
	Unknown
	1.4-1.6

	· Obstructions
	· Mainstem hydro
	
	
	

	Subbasin habitat effects
	Unknown
	Unknown
	2.7

	· Physical habitat quality/quantity
	· Grazing

· Roads

· Land development
	
	
	

	· Water quality
	· Roads

· Agriculture
	
	
	

	· Obstructions
	· Powerdale Dam
· Diversions
	
	
	


Section 3.3.4.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.3.4.3.1:

Protect and conserve natural ecological processes
	3.3.4.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	5 to 15 years
	Immediate to 15 years

	3.3.4.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.3.4.3.2a:

Improve passage at Powerdale Dam.
3.3.4.3.2b:

Provide adequate screening at all irrigation diversions. 
	Immediate to 50 years
	Immediate

	3.3.4.3.3:

Restore floodplain connectivity and function.
	3.3.4.3.3a:

Reconnect floodplains to channels. 

3.3.4.3.3b:

Reconnect side channels and off-channel habitats to stream channels.  

3.3.4.3.3c:

Restore wet meadows.  
	Immediate to long term
	5 to 15 years

	3.3.4.3.4:

Restore channel structure and complexity.
	3.3.4.3.4a:

Restore natural channel form.  

3.3.4.3.4b:

Increase role and abundance of wood and large organic debris in streambeds.  

3.3.4.3.4c:

Stabilize streambanks with passive restoration techniques.
	Immediate to long term
	Immediate to 15 years


	3.3.4.3.5:

Restore riparian condition and LWD recruitment
	3.3.4.3.5a:

Restore natural riparian vegetative communities.  

3.3.4.3.5b:

Develop grazing strategies that promote riparian recovery.  
	Long term
	5 to 15 years

	3.3.4.3.6:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.3.4.3.6a:

Implement agricultural water conservation measures.  

3.3.4.3.6b:

Improve irrigation conveyance and efficiency.  

3.3.4.3.6c:

Obtain water rights and convert to instream water rights. 
	Immediate to long term
	Immediate to long term

	3.3.4.3.7:

Improve degraded water quality
	3.3.4.3.7a:

Restore natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Long term
	Immediate to 15 years

	Mainstem Passage Effects: See Section 2

	Hatchery Effects:

	3.3.4.3.8:


	
	
	

	3.3.4.3.9:


	
	
	

	Monitoring and Evaluation:

	3.3.4.3.10:

Monitor status and trends of focal species and populations
	3.3.4.3.10a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	
	

	3.3.4.3.11:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.3.4.3.11a:

Develop methods to monitor biological response to habitat improvement.

3.3.4.3.11b:

Monitor effectiveness of hatchery and natural production measures.
	
	


Section 3.3.5  Klickitat  River Subbasin

Section 3.3.5.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	--
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	898-1,142 natural
	--
	Not ESA listed


Fall Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	--
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	4,430-11,765 natural
	--
	Not ESA listed


Steelhead

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	--
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Klickitat River
	1,000
	1.35
	Viable


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	725-961 natural
	3.23
	Moderate risk


Coho Salmon

No information available.

Section 3.3.5.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Fall Chinook
	Steelhead

	Mainstem passage effects
	1.2-1.3
	Unknown
	1.2-1.4

	· Obstructions
	· Mainstem hydro
	
	
	

	Subbasin habitat effects
	13
	Unknown
	1.5

	· Physical habitat quality/quantity
	· Grazing

· Roads

· Land development
	
	
	

	· Water quantity
	· Past logging

· Roads
	
	
	

	· Water quality
	· Roads

· Past grazing
	
	
	

	· Obstructions
	· Culverts

· Castile Falls fishway
	
	
	


Section 3.3.5.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.3.5.3.1:

Protect and conserve natural ecological processes
	3.3.5.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	5 to 15 years
	Immediate to 15 years

	3.3.5.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.3.5.3.2a:

Remove or replace culverts and other passage barriers per priorities described in the draft recovery plan.

3.3.5.3.2b:

Provide adequate screening at all irrigation diversions.

3.3.5.3.2c:

Monitor effectiveness of passage improvements at Castile Falls.

3.3.5.3.2d:

Continue restoration in Snyder Creek Mill reach. 
	Immediate to 50 years
	Immediate

	3.3.5.3.3:

Restore floodplain connectivity and function.
	3.3.5.3.3a:

Reconnect floodplains to channels. 

3.3.5.3.3b:

Reconnect side channels and off-channel habitats to stream channels.  

3.3.5.3.3c:

Restore wet meadows.  
	Immediate to long term
	5 to 15 years

	3.3.5.3.4:

Restore channel structure and complexity.
	3.3.5.3.4a:

Restore natural channel form.  

3.3.5.3.4b:

Increase role and abundance of wood and large organic debris in streambeds.  

3.3.5.3.4c:

Stabilize streambanks with passive restoration techniques.

3.3.5.3.4d:

Increase instream habitat through manual placement of structures.  
	Immediate to long term
	Immediate to 15 years


	3.3.5.3.5:

Restore riparian condition and LWD recruitment
	3.3.5.3.5a:

Restore natural riparian vegetative communities.  

3.3.5.3.5b:

Develop grazing strategies that promote riparian recovery.  
	Long term
	5 to 15 years

	3.3.5.3.6:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.3.5.3.6a:

Implement agricultural water conservation measures.  

3.3.5.3.6b:

Improve irrigation conveyance and efficiency.  

3.3.5.3.6c:

Obtain water rights and convert to instream water rights. 

3.3.5.3.6d:

Protect and rehabilitate springs.   
	Immediate to long term
	Immediate to long term

	3.3.5.3.7:

Improve degraded water quality
	3.3.5.3.7a:

Upgrade or remove problem forest roads.

3.3.5.3.7b:

Construct water and sediment control basins.

3.3.5.3.7c:

Restore natural functions and processes through measures identified to address physical habitat quality/quantity limitations.

3.3.5.3.7d:

Implement short-term fertilization of streams with carcasses or carcass analogs
	Long term
	Immediate to 15 years

	Mainstem Passage Effects: See Section 2

	Hatchery Effects:

	3.3.5.3.8:


	
	
	

	3.3.5.3.9:


	
	
	

	Monitoring and Evaluation:

	3.3.5.3.10:

Monitor status and trends of focal species and populations
	3.3.5.3.10a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	
	

	3.3.5.3.11:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.3.5.3.11a:

Develop methods to monitor biological response to habitat improvement.

3.3.5.3.11b:

Monitor effectiveness of hatchery and natural production measures.
	
	


Section 3.3.6  Fifteenmile Creek Subbasin
Section 3.3.6.1  Biological Objectives and Status
Steelhead

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Fifteenmile Creek
	--
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Fifteenmile Creek
	500
	1.56
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Fifteenmile Creek
	231-1,922
	1.82
	Viable


Section 3.3.6.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Steelhead

	Mainstem passage effects
	1.2-1.4

	· Obstructions
	· Mainstem hydro
	

	Subbasin habitat effects
	2.1

	· Physical habitat quality/quantity
	· Grazing

· Roads

· Agriculture
	

	· Water quantity
	· Withdrawals
· Roads
	

	· Water quality
	· Agriculture
· Grazing
	

	· Obstructions
	· Culverts
	


Section 3.3.6.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.3.6.3.1:

Protect and conserve natural ecological processes
	3.3.6.3.1:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	5 to 15 years
	Immediate to 15 years

	3.3.6.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.3.6.3.2a:

Remove or replace culverts and other passage barriers per priorities described in the draft recovery plan.

3.3.6.3.2b:

Provide adequate screening at all irrigation diversions. 
	Immediate to 50 years
	Immediate

	3.3.6.3.3:

Restore floodplain connectivity and function.
	3.3.6.3.3a:

Reconnect floodplains to channels. 

3.3.6.3.3b:

Reconnect side channels and off-channel habitats to stream channels.  

3.3.6.3.3c:

Restore wet meadows.  
	Immediate to long term
	5 to 15 years

	3.3.6.3.4:

Restore channel structure and complexity.
	3.3.6.3.4a:

Restore natural channel form.  

3.3.6.3.4b:

Increase role and abundance of wood and large organic debris in streambeds.  

3.3.6.3.4c:

Stabilize streambanks with passive restoration techniques.
	Immediate to long term
	Immediate to 15 years


	3.3.6.3.5:

Restore riparian condition and LWD recruitment
	3.3.6.3.5a:

Restore natural riparian vegetative communities.  

3.3.6.3.5b:

Develop grazing strategies that promote riparian recovery.  
	Long term
	5 to 15 years

	3.3.6.3.6:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.3.6.3.6a:

Implement agricultural water conservation measures.  

3.3.6.3.6b:

Improve irrigation conveyance and efficiency.  

3.3.6.3.6c:

Obtain water rights and convert to instream water rights. 

Protect and rehabilitate springs.   
	Immediate to long term
	Immediate to long term

	3.3.6.3.7:

Improve degraded water quality
	3.3.6.3.7a:

Restore natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Long term
	Immediate to 15 years

	Mainstem Passage Effects: See Section 2

	Hatchery Effects:

	3.3.6.3.8:


	
	
	

	3.3.6.3.9:


	
	
	

	Monitoring and Evaluation:

	3.3.6.3.10:

Monitor status and trends of focal species and populations
	3.3.6.3.10a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	
	

	3.3.6.3.11:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.3.6.3.11a:

Develop methods to monitor biological response to habitat improvement.

3.3.6.3.11b:

Monitor effectiveness of hatchery and natural production measures.
	
	


Section 3.4.  Columbia Plateau Province 
Biological Objectives and Status

The Columbia Plateau Province includes seven subbasins in which anadromous salmonids are considered focal species.  These focal species include spring Chinook salmon, summer/fall Chinook salmon, fall Chinook salmon, summer steelhead, coho salmon, and sockeye salmon (Table 3.4).  Biological objectives have been developed for 15 of 21 focal species.  Recent adult returns have been lower than biological objectives for almost all focal species.

Table 3.4.  Objectives and status for focal species in the Columbia Plateau Province.  Objectives are for natural-origin fish, and are from subbasin plans unless otherwise indicated.
	Subbasin, focal species
	No. of Populations
	Adult Returns

	
	
	Objective
	Recent
	% of objective

	Deschutes
	
	
	
	

	Spring Chinook
	1
	2,600
	--
	--

	Fall Chinook
	1
	13,000
	11,789
	91%

	Summer steelhead
	2
	8,400
	2,055
	24%

	Sockeye
	--
	--
	--
	--

	John Day
	
	
	
	

	Spring Chinook
	3
	12,000
	--
	--

	Summer steelhead
	5
	29,400
	5,079
	17%

	Umatilla
	
	
	
	

	Spring Chinook
	1
	1,702
	2,528-5,885a
	--

	Fall Chinook
	1
	4,192
	2,181
	52%

	Summer steelhead
	1
	3,610
	1,472
	41%

	Coho
	1
	1,568
	3,820-8,319a
	244%-531%

	Walla Walla
	
	
	
	

	Spring Chinook
	1
	5,500a
	--
	--

	Summer steelhead
	2
	4,600a
	650
	14%

	Yakima
	
	
	
	

	Spring Chinook
	3
	--
	--
	--

	Fall Chinook
	2
	--
	1,920-6,090a
	--

	Summer steelhead
	4
	4,500b
	1,258
	28%

	Sockeye
	--
	--
	--
	--

	Craba
	
	
	
	

	Summer/fall Chinook
	1
	--
	--
	--

	Summer steelhead
	1
	--
	--
	--

	Tucannon
	
	
	
	

	Spring Chinook
	1
	1,248
	420-1,005
	34%-81%

	Fall Chinook
	1
	2,000
	147-549
	7%-27%

	Summer steelhead
	1
	948
	62-246
	7%-26%


a Includes hatchery fish.
b Short-term objective from draft recovery plan.
c No subbasin measures developed for Crab Creek.

Limiting Factors and Threats

The relative effect on focal species of the Columbia River hydrosystem and subbasin habitat varies among subbasins (Figure 2.1).  The hydrosystem affects focal populations to varying degrees because the number of dams passed during migration ranges from two (Deschutes) to six (Tucannon).  All populations are affected to some degree by degraded habitat within subbasins.  Access to habitat is limited or blocked in all subbasins by obstructions ranging from culverts to small diversion dams to large hydropower complexes such as Pelton-Round Butte in the Deschutes River Subbasin.  Habitat quality and quantity have been reduced in each subbasin by land use practices such as agriculture and grazing.  Land use practices have also resulted in reduced water quality in most subbasins.  Finally, water quantity is affected in each subbasin by withdrawals. 
Strategies and Measures
Strategies and measures to address mainstem passage effects are summarized in Section 2.  Many strategies and measures to address subbasin habitat effects are common to most or all subbasins.  The first strategy in all subbasins is to protect and conserve natural ecological processes.  Restoring passage and connectivity to habitats blocked or impaired by artificial barriers is another strategy common to all subbasins.  More specific measures may vary among subbasins.  Strategies to address reduced habitat, water quantity, and water quality include restoring floodplain connectivity and function, restoring channel structure and complexity, restoring riparian condition and recruitment of large woody debris, restoring the natural hydrograph to provide sufficient flow during critical periods, and improving degraded water quality.
Section 3.4.1  Deschutes River Subbasin

Section 3.4.1.1  Biological Objectives and Status
Spring Chinook Salmon
Objectives from subbasin plan:

	Population
	Adult returns
	Spawner to spawner ratio

	
	Total
	Natural spawners
	

	Entire Subbasin
	--
	2,600-2,800 (2,200-2,300 above Warm Springs NFH; 400-500 in Shitike Creek)
	7.0


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire Subbasin
	94-420 redds–Warm Springs; 21-109 redds–Shitike Creek
	4.00
	Not ESA listed


Fall Chinook Salmon
Objectives from subbasin plan:

	Population
	Adult returns
	Spawner to spawner ratio

	
	Total
	Natural spawners
	

	Entire Subbasin
	--
	13,000–16,000
	7.1


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire Subbasin
	11,789-13,500 natural
	5.75
	Not ESA listed


Steelhead

Objectives from subbasin plan:

	Population
	Adult returns
	Spawner to spawner ratio

	
	Total
	Natural spawners
	

	Eastside tributaries
	--
	2,400-2,900
	2.3

	Westside tributaries
	--
	4,500-5,500
	6.0


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Eastside tributaries
	1,000 
	1.35
	Viable

	Westside tributaries
	1,500
	1.26
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Eastside tributaries
	1,599 natural
	1.89
	Low risk

	Westside tributaries
	456 natural
	1.05
	High risk


Sockeye Salmon
No information available.  Anadromous sockeye salmon have been extirpated.

Section 3.4.1.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Fall Chinook
	Steelhead

	Mainstem passage effects
	1.7-2.1
	Unknown
	1.2-1.6

	· Obstructions
	· Mainstem hydro
	
	
	

	Subbasin habitat effects
	1.5
	Unknown
	2.7

	· Physical habitat quality/quantity
	· Grazing
· Timber harvest
· Agriculture
	
	
	

	· Water quantity
	· Withdrawals
	
	
	

	· Water quality
	· Withdrawals
	
	
	

	· Obstructions
	· Pelton-Round Butte complex
	
	
	


Section 3.4.1.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.4.1.3.1:

Protect and conserve natural ecological processes
	3.4.1.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	5 to 15 years
	Immediate to 15 years

	3.4.1.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.4.1.3.2a:

Restore passage at Pelton-Round Butte Complex.

3.4.1.3.2b:

Remove or replace culverts and other passage barriers per priorities described in the draft recovery plan.
3.4.1.3.2c:

Provide adequate screening at all irrigation diversions.
	Immediate to 50 years
	Immediate

	3.4.1.3.3:

Restore floodplain connectivity and function.
	3.4.1.3.3a:

Reconnect floodplains to channels. 
3.4.1.3.3b:

Reconnect side channels and off-channel habitats to stream channels.  
3.4.1.3.3c:

Promote the creation and maintenance of beaver dams.  
	Immediate to long term
	5 to 15 years

	3.4.1.3.4:

Restore channel structure and complexity.
	3.4.1.3.4a:

Restore natural channel form.  

3.4.1.3.4b:

Increase role and abundance of wood and large organic debris in streambeds.  
3.4.1.3.4c:

Stabilize streambanks with passive restoration techniques (Eastside tributaries).

3.4.1.3.4d:

Increase instream habitat in Westside tributaries through manual placement of structures.  
	Immediate to long term
	Immediate to 15 years


	3.4.1.3.5:

Restore riparian condition and LWD recruitment
	3.4.1.3.5a:

Restore natural riparian vegetative communities.  

3.4.1.3.5b:

Develop grazing strategies that promote riparian recovery.  
3.4.1.3.5c:

Eradicate invasive plant species from riparian areas where opportunities exist.

3.4.1.3.5d:

Install and maintain fencing to exclude livestock.
	Long term
	5 to 15 years

	3.4.1.3.6:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.4.1.3.6a:

Implement agricultural water conservation measures.  
3.4.1.3.6b:

Improve irrigation conveyance and efficiency.  

Obtain water rights and convert to instream water rights.    
	Immediate to long term
	Immediate to long term

	3.4.1.3.7:

Improve degraded water quality
	3.4.1.3.7a:

Manage irrigation return flow to reduce stream temperatures.  

Reduce chemical pollution inputs from agricultural lands throughout the subbasin.
	Long term
	Immediate to 15 years

	Mainstem Passage Effects: See Section 2

	Hatchery Effects:

	3.4.1.3.8:


	
	
	

	3.4.1.3.9:


	
	
	

	Monitoring and Evaluation:

	3.4.1.3.10:

Monitor status and trends of focal species and populations
	3.4.1.3.10a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	--
	--

	3.4.1.3.11:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.4.1.3.11a:

Develop methods to monitor biological response to habitat improvement.

3.4.1.3.11b:

Monitor effectiveness of hatchery and natural production measures.
	--
	--


Section 3.4.2  John Day River Subbasin
Section 3.4.2.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Return to mouth
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	12,000
	--
	--
	--


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	Middle Fork
	114-310 redds
	3.50
	Not ESA listed

	North Fork
	211-711 redds
	5.20
	Not ESA listed

	Upper Mainstem
	177-480 redds
	4.00
	Not ESA listed


Steelhead

Objectives from subbasin plan:

	Population
	Adult returns

	
	Return to mouth
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	29,400
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Lower Mainstem
	2,250
	1.19
	Viable

	Middle Fork
	1,000
	1.35
	Viable

	North Fork
	1,500
	1.26
	Highly viable

	South Fork
	500
	1.56
	Moderate risk

	Upper Mainstem
	1,000
	1.35
	Viable


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	Lower Mainstem
	1,800 natural
	2.99
	Moderate risk

	Middle Fork
	756 natural
	2.45
	Moderate risk

	North Fork
	1,740 natural
	2.41
	Very low risk

	South Fork
	259 natural
	2.06
	Moderate risk

	Upper Mainstem
	524 natural
	2.14
	Moderate risk


Section 3.4.2.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Steelhead

	Mainstem passage effects
	1.6-1.9
	1.6-2.2

	· Obstructions
	· Mainstem hydro
	
	

	Subbasin habitat effects
	4.6
	2.3

	· Physical habitat quality/quantity
	· Agriculture

· Grazing

· Roads

· Diking
	
	

	· Water quantity
	· Withdrawals

· Agriculture
	
	

	· Water quality
	· Agriculture

· Grazing

· Timber harvest
	
	

	· Obstructions
	· Push up dams
	
	


Section 3.4.2.3  Strategies and Measures
	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.4.2.3.1:

Protect and conserve natural ecological processes
	3.4.2.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	5 to 15 years
	Immediate to 15 years

	3.4.2.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.4.2.3.2a:

Remove or minimize use of push up dams per priorities described in the draft recovery plan.

3.4.2.3.2b:

Remove or replace culverts and other passage barriers per priorities described in the draft recovery plan.
3.4.2.3.2c:

Construct ladder over existing permanent dams in Beech Creek.
3.4.2.3.2d:

Provide adequate screening at all irrigation diversions.
	Immediate to 50 years
	Immediate

	3.4.2.3.3:

Restore floodplain connectivity and function.
	3.4.2.3.3a:

Reconnect floodplains to channels. 
3.4.2.3.3b:

Restore wet meadows.  
3.4.2.3.3c:

Reconnect side channels and off-channel habitats to stream channels. 
3.4.2.3.3d:

Promote the creation and maintenance of beaver dams.  
	Immediate to long term
	5 to 15 years

	3.4.2.3.4:

Restore channel structure and complexity.
	3.4.2.3.4a:

Restore natural channel form.  

3.4.2.3.4b:

Place stable wood and other large organic debris in streambeds.  
3.4.2.3.4c:

Stabilize and protect stream banks.  
	Immediate to long term
	Immediate to 15 years


	3.4.2.3.5:

Restore riparian condition and LWD recruitment
	3.4.2.3.5a:

Restore natural riparian vegetative communities.  .

3.4.2.3.5b:

Develop grazing strategies that promote riparian recovery.  
	Long term
	5 to 15 years

	3.4.2.3.6:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.4.2.3.6a:

Implement agricultural water conservation measures.  
3.4.2.3.6b:

Improve irrigation conveyance and efficiency.  

3.4.2.3.6c:

Obtain water rights and convert to instream water rights. 
	Immediate to long term
	Immediate to long term

	3.4.2.3.7:

Improve degraded water quality
	3.4.2.3.7a:

Increase riparian shading.  

3.4.2.3.7b:

Address contamination from mine-related discharge  

3.4.2.3.7c:

Reduce chemical pollution and nutrient inputs
	Long term
	Immediate to 15 years

	Mainstem Passage Effects: See Section 2.

	Hatchery Effects:

	3.4.2.3.8:


	
	
	

	3.4.2.3.9:


	
	
	

	Monitoring and Evaluation:

	3.4.2.3.10:

Monitor status and trends of focal species and populations
	3.4.2.3.10a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	--
	--

	3.4.2.3.11:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.4.2.3.11a:

Develop methods to monitor biological response to habitat improvement.

3.4.2.3.11b:

Monitor effectiveness of hatchery and natural production measures.
	--
	--


Section 3.4.3  Umatilla River Subbasin
Section 3.4.3.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	--
	1,702
	--
	--


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	--
	--
	Not ESA listed


Fall Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	--
	4,192
	--
	--


Current status:
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	2,181-4,127
(natural plus hatchery)
	0.45
	Not ESA listed


Steelhead

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	--
	3,610
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Umatilla River
	1,500 
	1.26
	Viable


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	1,472 natural
	1.50
	Moderate risk


Coho Salmon
Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin
	--
	1,568
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	2,528-5,885 
(natural plus hatchery)
	--
	Not ESA listed


Section 3.4.3.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Fall Chinook
	Steelhead
	Coho

	Mainstem passage effects
	1.4-1.6
	1.3-1.4
	1.6-2.3
	Unknown

	· Obstructions
	· Mainstem hydro
	
	
	
	

	Subbasin habitat effects
	1.1
	1.3
	1.9
	1.0

	· Physical habitat quality/quantity
	· Agriculture

· Wood removal
	
	
	
	

	· Water quantity
	· Withdrawals
	
	
	
	

	· Water quality
	· Agriculture

· Withdrawals
	
	
	
	

	· Obstructions
	· Storage reservoirs

· Culverts

· Diversions
	
	
	
	


Section 3.4.3.3  Strategies and Measures
	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects: 

	3..4.3.3.1:

Protect and conserve natural ecological processes
	3..4.3.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	Immediate to long term
	Immediate to long term

	3.4.3.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3..4.3.3.2a:

Remove or replace culverts and other passage barriers per priorities described in the draft recovery plan.

3..4.3.3.2b:

Construct ladders over existing concrete or earth-fill dams per priorities described in the draft recovery plan.
3..4.3.3.2c:

Provide adequate screening at all irrigation diversions.
	5 to 20 years
	Immediate

	3..4.3.3.3:

Restore floodplain connectivity and function.
	3..4.3.3.3a:

Reconnect floodplains to channels. 

3.4.3.3.3b:

Reconnect side channels and off-channel habitats to stream channels. 
3.4.3.3.3c:

Remove dikes and levies.  
	Immediate to 10 years
	Immediate to long term

	3.4.3.3.4:

Restore channel structure and complexity.
	3.4.3.3.4a:

Restore natural channel form.
3.4.3.3.4b:

Place stable wood and other large organic debris in streambeds. 
3.4.3.3.4c:

Stabilize and protect stream banks. 

3.4.3.3.4d:

Construct rock and log weirs to create pool habitats or elevate incised channels.  
	Immediate to 25 years
	Immediate to long term


	3.4.3.3.5:

Restore riparian condition and LWD recruitment
	3.4.3.3.5a:

Restore natural riparian vegetative communities.  

3.4.3.3.5b:

Develop grazing strategies that promote riparian recovery.  

3.4.3.3.5c:

Develop riparian buffers and setbacks. 
3.4.3.3.5d:

Install riparian exclosure fencing. 

3.4.3.3.5e:

Close, remove, and restore riparian road prisms. 
	25 years to long term
	Immediate to long term

	3.4.3.3.6:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.4.3.3.6a:

Implement Umatilla Basin Project Phases I-III.

3.4.3.3.6b:

Obtain additional instream water rights.  
3.4.3.3.6c:

Implement agricultural water conservation measures.  
	Immediate to long term
	Immediate

	3.4.3.3.7:

Improve degraded water quality
	3.4.3.3.7a:

Address point sources of water pollution in the Umatilla River and Birch Creek.
	Immediate
	Immediate

	Mainstem Passage Effects: See Section 2.

	Hatchery Effects:

	3.4.3.3.8:


	
	
	

	3.4.3.3.9:


	
	
	

	Monitoring and Evaluation:

	3.4.3.3.10:

Monitor status and trends of focal species and populations
	3.4.3.3.10a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	-
	--

	3.4.3.3.11:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.4.3.3.11a:

Develop methods to monitor biological response to habitat improvement.

3.4.3.3.11b:

Monitor effectiveness of hatchery and natural production measures.
	--
	--


Section 3.4.4  Walla Walla River Subbasin
Section 3.4.4.1  Biological Objectives and Status
Spring Chinook Salmon
Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin (ODFW and CTUIR only)
	5,500
	3,000
	2,000
	--


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	120-168 redds
	--
	Not ESA listed


Steelhead
Objectives from draft recovery plan:
	Population
	Adult returns
	Spawner to spawner ratio
	Population status

	
	Minimum abundance threshold
	Restoration goal
	
	

	Walla Walla River
	1,000
	1,875-3,395
	1.35
	Viable

	Touchet River
	1,000
	1,563-2,205
	1.35
	Viable


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	Walla Walla River
	650 natural
	1.34
	Moderate risk

	Touchet River
	310 natural
	1.21
	--


Section 3.4.4.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Steelhead

	Mainstem passage effects
	1.5-1.6
	2.3-3.8

	· Obstructions
	· Mainstem hydro
	
	

	Subbasin habitat effects
	1.1
	2.6

	· Physical habitat quality/quantity
	· Agriculture

· Roads

· Land development
	
	

	· Water quantity
	· Withdrawals

· Agriculture
	
	

	· Water quality
	· Agriculture

· Roads

· Withdrawals
	
	

	· Obstructions
	· Culverts

· Diversions
	
	


Section 3.4.4.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.4.4.3.1:

Protect and conserve natural ecological processes
	3.4.4.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	Immediate to long term
	Immediate to long term

	3.4.4.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.4.4.3.2a:

Remove or replace culverts and other passage barriers per priorities described in the draft recovery plan.

3.4.4.3.2b:

Construct ladders over existing concrete or earth-fill dams per priorities described in the draft recovery plan.
3.4.4.3.2c:

Provide adequate screening at all irrigation diversions.
	Immediate to 5 years
	Immediate

	3.4.4.3.3:

Restore floodplain connectivity and function.
	3.4.4.3.3a:

Reconnect floodplains to channels.  

3.4.4.3.3b:

Reconnect side channels and off-channel habitats to stream channels.  
3.4.4.3.3c:

Remove dikes and levies.  
3.4.4.3.3d:

Promote the creation and maintenance of beaver dams.
	Immediate to long term
	Immediate to long term

	3.4.4.3.4:

Restore channel structure and complexity.
	3.4.4.3.4a:

Restore natural channel form.  

3.4.4.3.4b:

Place stable wood and other large organic debris in streambeds.  
3.4.4.3.4c:

Stabilize and protect stream banks. 

3.4.4.3.4d:

Construct rock and log weirs to create pool habitats or elevate incised channels.  
	Immediate to 25 years
	Immediate to long term


	3.4.4.3.5:

Restore riparian condition and LWD recruitment
	3.4.4.3.5a:

Restore natural riparian vegetative communities.  

3.4.4.3.5b:

Develop grazing strategies that promote riparian recovery.  

3.4.4.3.5c:

Develop riparian buffers and setbacks.  
3.4.4.3.5d:

Install riparian exclosure fencing. 

3.4.4.3.5e:

Close, remove, and restore riparian road prisms. 
	25 years to long term
	Immediate to long term

	3.4.4.3.6:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.4.4.3.6a:

Investigate feasibility of water storage or exchange to improve instream flows.
3.4.4.3.6b:

Obtain additional instream water rights.  
3.4.4.3.6c:

Improve irrigation conveyance and efficiency.  .
3.4.4.3.6d:

Enhance hyporheic flows and spring inputs.  
	Immediate to long term
	Immediate

	3.4.4.3.7:

Improve degraded water quality
	3.4.4.3.7a:

Address point sources of water pollution in the Walla Walla River and Pine Creek.
	Immediate to 25 years
	Immediate to 25 years

	Mainstem Passage Effects: See Section 2.

	Hatchery Effects:

	3.3.3.3.8:


	
	
	

	3.3.3.3.9:


	
	
	

	Monitoring and Evaluation:

	3.3.3.3.10:

Monitor status and trends of focal species and populations
	3.3.3.3.10a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	-
	--

	3.3.3.3.11:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.3.3.3.11a:

Develop methods to monitor biological response to habitat improvement.

3.3.3.3.11b:

Monitor effectiveness of hatchery and natural production measures.
	--
	--


Section 3.4.5  Yakima River Subbasin
Section 3.4.5.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives:

	Manager
	Adult natural returns (entire subbasin)

	
	Near term
	Mid term
	Long term

	Yakama Indian Nation
	3,300-4,400
	15,400-19,500
	69,500-84,400


Current status: 
	Population
	Recent average adult returns
	Spawner to spawner ratio
	Population status

	American River
	6,050 natural (entire subbasin)
	3.89
	Not ESA listed

	Naches River
	
	2.61
	Not ESA listed

	Upper Yakima River
	
	3.28
	Not ESA listed


Fall Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Yakima River
	--
	--
	--
	--

	Marion Drain
	--
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Yakima River
	1,920-6,090

(total counts)
	3.29
	Not ESA listed

	Marion Drain
	
	2.08
	Not ESA listed


Steelhead

Objectives from draft recovery plan: 
	
	Adult returns
	Spawner to spawner ratio
	Population status

	Population
	De-listing
	Short term
	Long term
	
	

	Naches River
	1,500
	1,500
	2,000
	≥1.3
	Viable

	Satus Creek
	1,000
	1,000
	1,500
	≥1.65
	Viable

	Toppenish Creek
	250
	500
	5,400
	≥1.2
	Maintained

	Upper Yakima River
	500
	1,500
	7,700
	≥1.2
	Maintained


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	Naches River
	472
	1.12
	Moderate risk

	Satus Creek
	379
	1.40
	Moderate risk

	Toppenish Creek
	322
	1.60
	Moderate risk

	Upper Yakima River
	85
	1.09
	High risk


Sockeye

No information available.  Anadromous sockeye salmon have been extirpated.

Section 3.4.5.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Fall Chinook
	Steelhead

	Mainstem passage effects
	2.0-2.2
	1.9-2.6
	2.2-3.4

	· Obstructions
	· Mainstem hydro
	
	
	

	Subbasin habitat effects
	2.5
	1.4
	4.0

	· Physical habitat quality/quantity
	· Roads

· Grazing

· Floodplain development
	
	
	

	· Water quantity
	· Withdrawals

· Flow regulations
	
	
	

	· Obstructions
	· Culverts

· Diversions
	
	
	


Section 3.4.5.3  Strategies and Measures
	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.4.5.3.1:

Protect and conserve natural ecological processes
	3.4.5.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	Immediate to long term
	Immediate to long term

	3.4.5.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.4.5.3.2a:

Remove or replace culverts and other passage barriers per priorities described in the draft recovery plan.

3.4.5.3.2b:

Improve juvenile passage and survival through mainstem Yakima River diversion dams.
3.4.5.3.2c:

Provide adequate screening at all irrigation diversions.
3.4.5.3.2d:

Provide upstream and downstream passage at USBR irrigation storage dams (Cle Elum & Bumping).
	5 to 20 years
	Immediate to long term

	3.4.5.3.3:

Restore floodplain connectivity and function.
	3.4.5.3.3a:

Reconnect floodplains to channels. 

3.4.5.3.3b:

Reconnect side channels and off-channel habitats to stream channels.  
3.4.5.3.3c:

Remove dikes and levies.  
3.4.5.3.3d:

Promote the creation and maintenance of beaver dams.
	Immediate to 10 years
	Immediate to long term

	3.4.5.3.4:

Restore channel structure and complexity.
	3.4.5.3.4a:

Restore natural channel form.  

3.4.5.3.4b:

Place stable wood and other large organic debris in streambeds.  
3.4.5.3.4c:

Stabilize and protect stream banks.  
	Immediate to 25 years
	Immediate to long term


	3.4.5.3.5:

Restore riparian condition and LWD recruitment
	3.4.5.3.5a:

Restore natural riparian vegetative communities.  

3.4.5.3.5b:

Develop grazing strategies that promote riparian recovery.  

3.4.5.3.5c:

Develop riparian buffers and setbacks. 
3.4.5.3.5d:

Install riparian exclosure fencing. 

3.4.5.3.5e:

Close, remove, and restore riparian road prisms..
	25 years to long term
	Immediate to long term

	3.4.5.3.6:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.4.5.3.6a:

Adjust flow regulation and reservoir operations.
3.4.5.3.6b:

Obtain additional instream water rights.  
3.4.5.3.6c:

Improve irrigation conveyance and efficiency.  
3.4.5.3.6d:

Enhance hyporheic flows and spring inputs.  
	Immediate to long term
	Immediate

	3.4.5.3.7:

Improve degraded water quality
	3.4.5.3.7a:

Increase riparian shading.  

3.4.5.3.7b:

Reduce chemical pollution and nutrient inputs.
	Immediate
	Immediate

	Mainstem Passage Effects: See Section 2.

	Hatchery Effects:

	3.3.3.3.8:


	
	
	

	3.3.3.3.9:


	
	
	

	Monitoring and Evaluation:

	3.3.3.3.10:

Monitor status and trends of focal species and populations
	3.3.3.3.10a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	-
	--

	3.3.3.3.11:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.3.3.3.11a:

Develop methods to monitor biological response to habitat improvement.

3.3.3.3.11b:

Monitor effectiveness of hatchery and natural production measures.
	--
	--


Section 3.4.6  Tucannon River Subbasin
Section 3.4.6.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives from subbasin plan and draft recovery plan:

	
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Subbasin plan(Nez Perce Tribe only)
	2,400-3,400
	2,000
	1,200
	160

	Draft recovery plan
	2,400-3,400
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Tucannon River
	750 
	1.60
	Highly viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	11-897
	1.28
	High risk


Fall Chinook Salmon
Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire subbasin (Nez Perce Tribe only)
	2,000
	1,000
	1,000
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Tucannon River
	147–549
	--
	--


Steelhead
Objectives from subbasin plan and draft recovery plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Subbasin plan

	Nez Perce Tribe
	2,200-3,400
	1,500
	700-1,900
	--

	Washington Department of Fish and Wildlife
	--
	600
	--
	--

	Draft recovery plan
	1,823-3,400
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Tucannon River
	1,000 
	1.20
	Highly viable


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	--
	--
	High risk


Section 3.4.6.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Fall Chinook
	Steelhead

	Mainstem passage effects
	3.0-5.7
	Unknown
	2.0-4.5

	· Obstructions
	· Mainstem hydro
	
	
	

	Subbasin habitat effects
	1.5
	Unknown
	1.0

	· Physical habitat quality/quantity
	· Agriculture

· Grazing
	
	
	

	· Water quantity
	· Withdrawals

· Agriculture
	
	
	

	· Water quality
	· Agriculture

· Roads
· Diking

· Land development
· Withdrawals
· Recreation
	
	
	

	· Obstructions
	· Culverts

· Diversions
	
	
	


Section 3.4.6.3  Strategies and Measures
	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.4.6.3.1:

Protect and conserve natural ecological processes
	3.4.6.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	Immediate to long term
	Immediate to long term

	3.4.6.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.4.6.3.2a:

Remove or replace culverts and other passage barriers per priorities described in the draft recovery plan.

3.4.6.3.2b:

Provide adequate screening at all irrigation diversions.
	Immediate to 5 years
	Immediate

	3.4.6.3.3:
Restore floodplain connectivity and function.
	3.4.6.3.3a:
Reconnect floodplains to channels.  

3.4.6.3.3b:
Reconnect side channels and off-channel habitats to stream channels.  

3.4.6.3.3c:
Promote the creation and maintenance of beaver dams.
	Immediate to long term
	Immediate to long term

	3.4.6.3.4:
Restore channel structure and complexity.
	3.4.6.3.4a:
Restore natural channel form.  

3.4.6.3.4b:
Place stable wood and other large organic debris in streambeds.  

3.4.6.3.4c:
Stabilize and protect stream banks. 
	Immediate to 25 years
	Immediate to long term


	3.4.6.3.5:
Restore riparian condition and LWD recruitment
	3.4.6.3.5a:
Restore natural riparian vegetative communities.  

3.4.6.3.5b:
Develop grazing strategies that promote riparian recovery.  

3.4.6.3.5c:
Develop riparian buffers and setbacks.  

3.4.6.3.5d:
Install riparian exclosure fencing. 
	25 years to long term
	Immediate to long term

	3.4.6.3.6:
Restore natural hydrograph to provide sufficient flow during critical periods.
	3.4.6.3.6a:
Obtain additional instream water rights.  

3.4.6.3.6b:
Improve irrigation conveyance and efficiency.  .
	Immediate to long term
	Immediate

	3.4.6.3.7:
Improve degraded water quality
	3.4.6.3.7a:
Increase riparian shading.  
	Immediate to 25 years 
	Immediate to 25 years

	Mainstem Passage Effects: See Section 2.

	Hatchery Effects:

	3.4.3.3.8:


	
	
	

	3.4.3.3.9:


	
	
	

	Monitoring and Evaluation:

	3.4.3.3.10:

Monitor status and trends of focal species and populations
	3.4.3.3.10a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	-
	--

	3.4.3.3.11:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.4.3.3.11a:

Develop methods to monitor biological response to habitat improvement.

3.4.3.3.11b:

Monitor effectiveness of hatchery and natural production measures.
	--
	--


Section 3.5  Columbia Cascade Province

Biological Objectives and Status

The Columbia Cascade Province includes four subbasins in which anadromous salmonids are considered focal species.  These focal species include spring Chinook salmon, summer or summer/fall Chinook salmon, summer steelhead, coho salmon, and sockeye salmon (Table 3.5).  Biological objectives have been developed for 6 of 17 focal species.  Recent adult returns have been lower than biological objectives for focal species.

Table 3.5.  Objectives and status for focal species in the Columbia Cascade Province.  Objectives are for natural-origin fish, and are from subbasin plans unless otherwise indicated.

	Subbasin, focal species
	No. of Populations
	Adult Returns

	
	
	Objective
	Recent
	% of objective

	Wenatchee
	
	
	
	

	Spring Chinook
	1
	--
	119-4,446b
	--

	Summer/fall Chinook
	1
	--
	--
	--

	Summer steelhead
	1
	--
	273-2,864
	--

	Coho
	1
	--
	--
	--

	Sockeye
	1
	--
	--
	--

	Entiat
	
	
	
	--

	Spring Chinook
	1
	--
	44-444b
	--

	Summer/fall Chinook
	1
	--
	--
	--

	Summer steelhead
	1
	--
	35-366
	--

	Coho
	1
	--
	--
	--

	Methow
	
	
	
	

	Spring Chinook
	1
	2,000
	79-9,904b
	--

	Summer/fall Chinook
	1
	2,000
	2,209-4,630b
	--

	Summer steelhead
	1
	2,500
	66-587
	3%-23%

	Coho
	1
	--
	--
	--

	Okanogan
	
	
	
	

	Spring Chinook
	1
	300b
	--
	--

	Summer/fall Chinook
	1
	3,500a
	--
	--

	Summer steelhead
	1
	--
	17-156
	--

	Sockeye
	1
	58,730a
	10,586-78,053a
	18%-133%


a Past Wells Dam.
b Includes hatchery fish.

Limiting Factors and Threats

The effect of the Columbia River hydrosystem on focal species is severe relative to the effect of subbasin habitat (Figure 2.1).  The effect of the hydrosystem, although severe, affects focal populations to varying degrees because the number of dams passed during migration ranges from seven (Wenatchee) to nine (Okanogan).  All populations are affected to some degree by degraded habitat within subbasins.  Access to habitat is limited or blocked in all subbasins by obstructions such as culverts, diversions, and check dams.  Habitat quality and quantity have been reduced in each subbasin by land use practices such as agriculture, diking, residential development, and also by roads.  Land use practices have also resulted in reduced water quality in most subbasins.  Finally, water quantity is affected in each subbasin by withdrawals and land use.
Strategies and Measures
Strategies and measures to address mainstem passage effects are summarized in Section 2.  Many strategies and measures to address subbasin habitat effects are common to most or all subbasins.  The first strategy in all subbasins is to protect and conserve natural ecological processes.  Restoring passage and connectivity to habitats blocked or impaired by artificial barriers is another strategy common to all subbasins.  More specific measures may vary among subbasins.  Strategies to address reduced habitat, water quantity, and water quality include restoring floodplain connectivity and function, restoring channel structure and complexity, restoring riparian condition and recruitment of large woody debris, restoring the natural hydrograph to provide sufficient flow during critical periods, and improving degraded water quality.
Section 3.5.1  Wenatchee River Subbasin

Section 3.5.1.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire Subbasin
	--
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Wenatchee River
	2,000
	1.20
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire Subbasin
	119-4,446 (natural plus hatchery)
	2.09-4.59
	High risk


Summer Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire Subbasin
	--
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire Subbasin
	2,857-5,419 redds
	--
	Not ESA listed


Steelhead

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire Subbasin
	--
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Wenatchee River
	1,000
	1.10
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire Subbasin
	273-2,864 natural
	0.56-4.73
	Moderate risk


Coho Salmon and Sockeye Salmon

No information available.

Section 3.5.1.2  Primary Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Summer Chinook
	Steelhead

	Mainstem passage effects
	2.4-2.9
	1.9-2.1
	3.4-3.6

	· Obstructions
	· Mainstem hydro
	
	
	

	Subbasin habitat effects
	1.3
	1.2
	1.1

	· Physical habitat quality/quantity
	· Roads

· Agriculture

· Diking
	
	
	

	· Water quantity
	· Withdrawals
	
	
	

	· Water quality
	· Agriculture

· Residential development
	
	
	

	· Obstructions
	· Culverts

· Check dams
	
	
	

	Hatchery Effects
	--
	--
	--

	· Hatchery practices
	· Out-of-subbasin stocks
	
	
	


Section 3.5.1.3  Strategies and Measures
	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.5.1.3.1:

Protect and conserve natural ecological processes
	3.5.1.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	Immediate to long term
	Immediate to long term

	3.5.1.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.5.1.3.2a:

Remove or replace culverts and other passage barriers per priorities described in the recovery plan.

3.5.1.3.2b:

Provide adequate screening at all irrigation diversions.
	5 to 20 years
	Immediate

	3.5.1.3.3:

Restore floodplain connectivity and function.
	3.5.1.3.3a:

Reconnect floodplains to channels.  

3.5.1.3.3b:

Reconnect side channels and off-channel habitats to stream channels.  
3.5.1.3.3c:

Remove dikes and levies.  
	Immediate to 10 years
	Immediate to long term

	3.5.1.3.4:

Restore riparian condition and LWD recruitment
	3.5.1.3.4a:

Restore natural riparian vegetative communities.  
	25 years to long term
	Immediate to long term

	3.5.1.3.5:

Improve degraded water quality
	3.5.1.3.5a:

Reduce sediment recruitment by improving road maintenance. 

3.5.1.3.5b:

Reduce high water temperatures by restoring natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Immediate
	Intermediate

	Mainstem Passage Effects: See Section 2

	Hatchery Effects:

	3.5.1.3.6:

Improve hatchery practices
	3.5.1.3.6a:

Reduce or eliminate presence of out of subbasin stock on spawning grounds 
	--
	--

	Monitoring and Evaluation:

	3.5.1.3.7:

Monitor status and trends of focal species and populations
	3.5.1.3.7a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	--
	--

	3.5.1.3.8:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.5.1.3.8a:

Develop methods to monitor biological response to habitat improvement.

3.5.1.3.8b:

Monitor effectiveness of hatchery and natural production measures.
	--
	--


Section 3.5.2  Entiat River Subbasin

Section 3.5.2.1  Biological Objectives and Status
Spring Chinook Salmon
Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire Subbasin
	--
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Entiat River
	500
	1.40
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire Subbasin
	44-444 (natural plus hatchery)
	0.25-4.72
	High risk


Summer-Fall Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire Subbasin
	--
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire Subbasin
	153-309 redds
	--
	Not ESA listed


Steelhead

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire Subbasin
	--
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Entiat River
	500
	1.20
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire Subbasin
	35-366 natural 
	0.56-4.73
	Moderate risk


Coho Salmon
No information available.
Section 3.5.2.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Summer-Fall Chinook
	Steelhead

	Mainstem passage effects
	2.8-4.0
	1.3-3.2
	1.4-1.6

	· Obstructions
	· Mainstem hydro
	
	
	

	Subbasin habitat effects
	1.3
	1.0
	1.0

	· Physical habitat quality/quantity
	· Roads

· Agriculture

· Diking
	
	
	

	· Water quantity
	· Agriculture

· Residential development
	
	
	

	· Obstructions
	· Culverts
	
	
	

	Hatchery Effects
	--
	--
	--

	· Hatchery practices
	· Out-of-subbasin stocks
	
	
	


Section 3.5.2.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.5.2.3.1:

Protect and conserve natural ecological processes
	3.5.2.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	Immediate to long term
	Immediate to long term

	3.5.2.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.5.2.3.2a:

Remove or replace culverts and other passage barriers per priorities described in the recovery plan.

3.5.2.3.2b:

Provide adequate screening at all irrigation diversions.
	5 to 20 years
	Immediate

	3.5.2.3.3:

Restore floodplain connectivity and function.
	3.5.2.3.3a:

Reconnect floodplains to channels.  

3.5.2.3.3b:

Reconnect side channels and off-channel habitats to stream channels.  
3.5.2.3.3c:

Remove dikes and levies.  
	Immediate to 10 years
	Immediate to long term

	3.5.2.3.4:

Restore riparian condition and LWD recruitment
	3.5.2.3.4a:

Restore natural riparian vegetative communities.  
	25 years to long term
	Immediate to long term

	3.5.2.3.5:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.5.2.3.5a:

Obtain additional instream water rights. 
3.5.2.3.5b:

Improve irrigation conveyance and efficiency.  
3.5.2.3.5c:

Enhance hyporheic flows and spring inputs. 
	Immediate to long term
	Immediate

	Mainstem Passage Effects: See Section 2

	Hatchery Effects:

	3.5.2.3.6:

Improve hatchery practices
	3.5.2.3.6a:

Reduce or eliminate presence of out of subbasin stock on spawning grounds 
	--
	--

	Monitoring and Evaluation:

	3.5.2.3.7:

Monitor status and trends of focal species and populations
	3.5.2.3.7a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	--
	--

	3.5.2.3.8:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.5.2.3.8a:

Develop methods to monitor biological response to habitat improvement.

3.5.2.3.8b:

Monitor effectiveness of hatchery and natural production measures.
	--
	--


 Section 3.5.3  Methow River Subbasin

Section 3.5.3.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire Subbasin
	--
	2,000
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Methow River
	2,000
	1.20
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire Subbasin
	79-9,904 (natural plus hatchery)
	1.41-3.80
	High risk


Summer Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire Subbasin
	
	2,000
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire Subbasin
	2,209-4,630 (natural plus hatchery)
	--
	Not ESA listed


Steelhead
Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire Subbasin
	--
	2,500
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Methow River
	1,000
	1.10
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire Subbasin
	65-587 natural 
	0.14-2.67
	Moderate risk


Coho Salmon
No information available.
Section 3.5.3.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Summer Chinook
	Steelhead

	Mainstem passage effects
	3.6-4.5
	2.7-3.4
	5.6-6.4

	· Obstructions
	· Mainstem hydro
	
	
	

	Subbasin habitat effects
	1.4
	1.1
	1.1

	· Physical habitat quality/quantity
	· Roads

· Agriculture

· Diking

· Residential development
	
	
	

	· Water quantity
	· Agriculture

· Residential development
	
	
	

	· Water quality
	· Agriculture

· Roads
	
	
	

	· Obstructions
	· Diversions

· Culverts
	
	
	

	Hatchery Effects
	--
	--
	--

	· Hatchery practices
	· Out-of-subbasin stocks
	
	
	


Section 3.5.3.3  Strategies and Measures
	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.5.3.3.1:

Protect and conserve natural ecological processes
	3.5.3.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	Immediate to long term
	Immediate to long term

	3.5.3.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.5.3.3.2a:

Remove or replace culverts and other passage barriers per priorities described in the recovery plan.

3.5.3.3.2b:

Provide adequate screening at all irrigation diversions.
	5 to 20 years
	Immediate

	3.5.3.3.3:

Restore floodplain connectivity and function.
	3.5.3.3.3a:

Reconnect floodplains to channels.  

3.5.3.3.3b:

Reconnect side channels and off-channel habitats to stream channels. 
3.5.3.3.3c:

Remove dikes and levies.  
	Immediate to 10 years
	Immediate to long term

	3.5.3.3.4:

Restore riparian condition and LWD recruitment
	3.5.3.3.4a:

Restore natural riparian vegetative communities.  
	25 years to long term
	Immediate to long term

	3.5.3.3.5:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.5.3.3.5a:

Obtain additional instream water rights. 
3.5.3.3.5b:

Improve irrigation conveyance and efficiency.  
3.5.3.3.5c:

Enhance hyporheic flows and spring inputs. 
	Immediate to long term
	Immediate

	3.5.3.3.6:

Improve degraded water quality
	3.5.3.3.6a:

Reduce sediment recruitment by improving road maintenance. 

3.5.3.3.6b:

Reduce high water temperatures by restoring natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Immediate
	Intermediate

	Mainstem Passage Effects: See Section 2

	Hatchery Effects:

	3.5.3.3.7:

Improve hatchery practices
	3.5.3.3.7a:

Reduce or eliminate presence of out of subbasin stock on spawning grounds 
	--
	--

	Monitoring and Evaluation:

	3.5.3.3.8:

Monitor status and trends of focal species and populations
	3.5.3.3.8a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	--
	--

	3.5.3.3.9:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.5.3.3.9a:

Develop methods to monitor biological response to habitat improvement.

3.5.3.3.9b:

Monitor effectiveness of hatchery and natural production measures.
	--
	--


Section 3.5.4  Okanogan River Subbasin

Section 3.5.4.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire Subbasin
	300
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Okanogan River
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire Subbasin
	Unknown
	--
	Extirpated


Summer Chinook Salmon

Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire Subbasin
	3,500 past Wells Dam
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire Subbasin
	3,420-13,857 redds
	--
	Not ESA listed


Steelhead
Objectives from subbasin plan:

	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Entire Subbasin
	--
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Okanogan River
	500
	1.2
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire Subbasin
	17-156 natural
	0.14-2.67
	High risk


Sockeye Salmon
No information available.
Section 3.5.4.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Summer Chinook
	Steelhead

	Mainstem passage effects
	3.6-9.3
	3.8-4.3
	4.2-4.3

	· Obstructions
	· Mainstem hydro
	
	
	

	Subbasin habitat effects
	1.2
	1.1
	1.1

	· Physical habitat quality/quantity
	· Roads

· Agriculture

· Diking

· Residential development
	
	
	

	· Water quantity
	· Agriculture

· Residential development
	
	
	

	· Water quality
	· Agriculture

· Roads
	
	
	

	· Obstructions
	· Diversions

· Culverts
	
	
	


Section 3.5.4.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.5.4.3.1:

Protect and conserve natural ecological processes
	3.5.4.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	Immediate to long term
	Immediate to long term

	3.5.4.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.5.4.3.2a:

Remove or replace culverts and other passage barriers per priorities described in the recovery plan.

3.5.4.3.2b:

Provide adequate screening at all irrigation diversions.
	5 to 20 years
	Immediate

	3.5.4.3.3:

Restore floodplain connectivity and function.
	3.5.4.3.3a:

Reconnect floodplains to channels. 

3.5.4.3.3b:

Reconnect side channels and off-channel habitats to stream channels.  
3.5.4.3.3c:

Remove dikes and levies.  
	Immediate to 10 years
	Immediate to long term

	3.5.4.3.4:

Restore riparian condition and LWD recruitment
	3.5.4.3.4a:

Restore natural riparian vegetative communities.  
	25 years to long term
	Immediate to long term

	3.5.4.3.5:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.5.4.3.5a:

Obtain additional instream water rights. 
3.5.4.3.5b:

Improve irrigation conveyance and efficiency.  
3.5.4.3.5c:

Enhance hyporheic flows and spring inputs. 
	Immediate to long term
	Immediate

	3.5.4.3.6:

Improve degraded water quality
	3.5.4.3.6a:

Reduce sediment recruitment by improving road maintenance. 

3.5.4.3.6b:

Reduce high water temperatures by restoring natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Immediate
	Intermediate

	Mainstem Passage Effects: See Section 2

	Monitoring and Evaluation:

	3.5.4.3.7:

Monitor status and trends of focal species and populations
	3.5.4.3.7a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	--
	--

	3.5.4.3.8:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.5.4.3.8a:

Develop methods to monitor biological response to habitat improvement.

3.5.4.3.8b:

Monitor effectiveness of hatchery and natural production measures.
	--
	--


Section 3.6  Blue Mountain Province

Biological Objectives and Status

The Blue Mountain Province includes four subbasins in which anadromous salmonids are considered focal species.  These focal species include spring or spring/summer Chinook salmon, fall Chinook salmon, and steelhead (Table 3.6).  Subbasin plans listed biological objectives for 6 of 11 focal species.  Recent adult returns have been lower than biological objectives for all focal species.  Focal species identification is primarily in the context of detailed assessments.  Additional species of management concern within the Blue Mountain Province include Pacific lamprey, sockeye salmon and coho salmon.  Objective and status information for these species are also included in the individual subbasin sections, as described in the subbasin plans.
Table 3.6.  Objectives and status for focal species in the Blue Mountain Province.  Objectives are for natural and hatchery fish, and are from subbasin plans unless otherwise indicated.

	Subbasin, focal species
	No. of Populations
	Adult Returns

	
	
	Objective
	Recent
	% of objective

	Asotin
	
	
	
	

	Spring Chinook
	1
	500
	<50
	--

	Summer steelhead
	1
	160-2,000
	814
	--

	Grande Ronde
	
	
	
	

	Spring Chinook
	6
	--
	1,136
	--

	Summer steelhead
	4
	--
	--
	--

	Imnaha
	
	
	
	

	Spring/summer Chinook
	1
	5,740
	380
	7%

	Fall Chinook
	1
	3,000
	--
	--

	Summer steelhead
	1
	4,315
	--
	--

	Snake Hells Canyon
	
	
	
	

	Spring Chinook
	--
	25,000
	Unknown
	--

	Fall Chinook
	--
	26,800
	6,500
	--

	Summer steelhead
	--
	62,200
	Unknown
	--

	Pacific lamprey
	--
	10,000-20,000
	<100
	--


Limiting Factors and Threats

The effect of the Columbia River hydrosystem on focal species is severe relative to the effect of subbasin habitat (Figure 2.1), because fish from all focal populations must pass eight dams during migration.  All populations are affected to some degree by degraded habitat within subbasins.  Habitat quality and quantity have been reduced in each subbasin by land use practices such as agriculture, grazing, diking, residential development, and roads.  Effects from past practices such as splash dams also continue to affect some populations.  Land use practices have also resulted in reduced water quality in most subbasins.  Finally, water quantity is affected in each subbasin by withdrawals and land use.

Strategies and Measures
Strategies and measures to address mainstem passage effects are summarized in Section 2.  Many strategies and measures to address subbasin habitat effects are common to most or all subbasins.  The first strategy in all subbasins is to protect and conserve natural ecological processes.  Specific measures may vary among subbasins.  Strategies to address reduced habitat, water quantity, and water quality include restoring floodplain connectivity and function, restoring channel structure and complexity, restoring riparian condition and recruitment of large woody debris, restoring the natural hydrograph to provide sufficient flow during critical periods, and improving degraded water quality.
Section 3.6.1  Asotin Creek Subbasin

Section 3.6.1.1  Biological Objectives and Status
Spring Chinook Salmon
Objectives and existing status from subbasin plan:

	
	Adult returns (entire subbasin)

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective
	500
	250
	100
	40

	Existing
	<50
	<50
	Undefined
	0


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Asotin Creek
	500
	1.90
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Asotin Creek
	<50
	--
	Functionally Extirpated


Steelhead
Objectives and existing conditions from subbasin plan and draft recovery plan:

	
	Adult returns (entire subbasin)

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Subbasin plan objective
	160-2,000
	1,500
	500
	0

	Subbasin plan existing
	651
	651
	Undefined
	0

	Draft recovery plan
	2,776-3,114
	--
	--
	--


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Asotin Creek
	1,000
	1.40
	--


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	Asotin Creek
	814
	--
	Moderate risk


Section 3.6.1.2  Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Steelhead

	Mainstem passage effects
	Unknown
	5.1-12.0

	· Obstructions
	· Mainstem hydro
	
	

	Subbasin habitat effects
	Unknown
	1.2

	· Physical habitat quality/quantity
	· Agriculture

· Grazing

· Diking

· Roads

· Residential development
	
	

	· Water quantity
	· Residential development

· Agriculture
	
	

	· Water quality
	· Agriculture

· Grazing

· Roads

· Land development
	
	


Section 3.6.1.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.6.1.3.1:

Protect and conserve natural ecological processes
	3.6.1.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	Immediate to long term
	Immediate to long term

	3.6.1.3.2:

Restore floodplain connectivity and function.
	3.6.1.3.2a:

Reconnect floodplains to channels. 

3.6.1.3.2b:

Reconnect side channels and off-channel habitats to stream channels.  

3.6.1.3.2c:

Remove dikes and levies.  
	Immediate to 10 years
	Immediate to long term

	3.6.1.3.3:

Restore riparian condition and LWD recruitment
	3.6.1.3.3a:

Restore natural riparian vegetative communities. 

3.6.1.3.3b:

Install and maintain riparian fencing. 
	25 years to long term
	Immediate to long term

	3.6.1.3.4:

Restore floodplain connectivity and function.
	3.6.1.3.4a:

Reconnect floodplains to channels.  

3.6.1.3.4b:

Reconnect side channels and off-channel habitats to stream channels.  
3.6.1.3.4c:

Remove dikes and levies.  
	Immediate to long term
	Immediate to long term

	3.6.1.3.5:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.6.1.3.5a:

Install water control structures in fields, draws, ditches, etc.  
	Immediate to long term
	Immediate

	3.6.1.3.6:

Improve degraded water quality
	3.6.1.3.6a:

Reduce sediment recruitment by improving road and ditch maintenance. 
3.6.1.3.6b:

Relocate roads where feasible.
	Immediate to 25 years
	Intermediate to 25 years

	Mainstem Passage Effects: See Section 2

	3.6.1.3.7:

Mitigate for impeded and blocked passage
	3.6.1.3.7a:

Implement a mix of artificial propagation measures, habitat restoration actions, improved mainstem passage and survival in an integrated approach to improve anadromous fish returns to the Asotin Subbasin and to achieve objectives.
	--
	--

	Hatchery Effects:

	3.6.1.3.8:
Increase hatchery effectiveness for restoration and mitigation
	3.6.1.3.8a:
Explore and implement innovative hatchery actions to achieve both restoration and mitigation objectives.
	--
	--

	Monitoring and Evaluation:

	3.6.1.3.9:

Monitor status and trends of focal species and populations
	3.6.1.3.9a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	--
	--

	3.6.1.3.10:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.6.1.3.10a:

Develop methods to monitor biological response to habitat improvement.

3.6.1.3.10b:

Monitor effectiveness of hatchery and natural production measures.

3.6.1.3.10c:

Gather and analyze harvest data to aid in run reconstruction to evaluate status and action effectiveness.
	--
	--


Section 3.6.2  Grande Ronde River Subbasin

Section 3.6.2.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives and existing conditions from subbasin plan:

	
	Adult returns (entire subbasin)

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective (Nez Perce Tribe)
	5,000-16,000
	5,000-12,400
	500-4,000
	720

	Existing
	250-3,000
	250-3,000
	0
	720


Minimum de-listing criteria from draft recovery plan:
	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Wenaha River
	750
	1.60
	--

	Lostine River
	1,000
	1.45
	--

	Catherine Creek
	750
	1.45
	--

	Lookingglass Creek
	500
	--
	--

	Minam River
	750
	1.60
	--

	Upper Grande Ronde River
	1,000
	1.45
	--


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population statusa,b

	Wenaha River
	376
	0.74
	High risk

	Lostine River
	276
	0.78
	High risk

	Catherine Creek
	107
	0.89
	High risk

	Lookingglass Creek
	--
	--
	Functionally extirpated

	Minam River
	337
	1.02
	High risk

	Upper Grande Ronde River
	38
	0.42
	High risk


Fall Chinook Salmon

Objectives and existing conditions from subbasin plan:

	
	Adult returns (entire subbasin)

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective (Nez Perce Tribe)
	10,000
	7,500
	2,500
	0

	Existing
	500
	500
	0
	0


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	500
	--
	--


Steelhead
Objectives and existing conditions from subbasin plan:

	
	Adult returns (entire subbasin)

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective (Nez Perce Tribe)
	5,000-27,500
	5,000-18,500
	1,000-9,050
	0

	Existing
	1,100-8,500
	1,100-8,500
	0
	0


Objectives from draft recovery plan:

	Population
	Adult returns
	Spawner to spawner ratio
	Population status

	
	Minimum threshold
	Restoration goal
	
	

	Joseph Creek
	1,000
	2,149-5,909
	1.20
	--

	Lower Grande Ronde River
	1,000
	1,855-5,101
	1.20
	--

	Upper Grande Ronde River
	1,500
	--
	1.13
	--

	Wallowa River
	1,000
	--
	1.20
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Joseph Creek
	2,132
	2.62
	Very low risk

	Lower Grande Ronde River
	--
	--
	--

	Upper Grande Ronde River
	1,226
	2.29
	Moderate risk

	Wallowa River
	--
	1.21
	Moderate risk


Coho Salmon

Objectives and existing conditions from subbasin plan:

	
	Adult returns (entire subbasin)

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective (Nez Perce Tribe)
	3,500
	1,000
	300
	2,200

	Existing
	0
	0
	0
	0


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	--
	--
	Extirpated


Sockeye Salmon

Objectives and existing conditions from subbasin plan:

	
	Adult returns (entire subbasin)

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective
	2,500
	Undetermined
	Undetermined
	Undetermined

	Existing
	0
	0
	0
	0


Current status: 
	Population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	--
	--
	Extirpated


Section 3.6.2.2  Primary Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Steelhead

	Mainstem passage effects
	2.0-2.7
	3.0-6.8

	· Obstructions
	· Mainstem hydro
	
	

	Subbasin habitat effects
	1.0
	1.4

	· Physical habitat quality/quantity
	· Agriculture

· Grazing

· Diking

· Roads

· Historic splash dams
	
	

	· Water quantity
	· Withdrawals
	
	

	· Water quality
	· Agriculture

· Grazing

· Withdrawals
	
	

	· Obstructions
	· Wallowa Lake Dam

· Culverts

· Diversions
	
	


Section 3.6.2.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.6.2.3.1:

Protect and conserve natural ecological processes
	3.6.2.3.1:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	Immediate to long term
	Immediate to long term

	3.6.2.3.2:

Restore channel structure and complexity.
	3.6.2.3.2a:

Restore natural channel form.  

3.6.2.3.2b:

Place stable wood and other large organic debris in streambeds.  
3.6.2.3.2c:

Stabilize and protect stream banks.  
	Immediate to 25 years
	Immediate to long term


	3.6.2.3.3:

Restore riparian condition and LWD recruitment
	3.6.2.3.3a:

Restore natural riparian vegetative communities.  

3.6.2.3.3b:

Develop grazing strategies that promote riparian recovery.  

3.6.2.3.3c:

Develop riparian buffers and setbacks. 
3.6.2.3.3d:

Install riparian exclosure fencing. 
	Immediate to long term
	Immediate to long term

	3.6.2.3.4:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.6.2.3.4a:

Obtain additional instream water rights.  
3.6.2.3.4b:

Improve irrigation conveyance and efficiency.  
3.6.2.3.4c:

Enhance hyporheic flows and spring inputs.  
	Immediate to long term
	Immediate

	3.6.2.3.5:

Improve degraded water quality
	3.6.2.3.5a:

Increase riparian shading. 

3.6.2.3.5b:

Reduce sediment recruitment by restoring natural functions and processes through measures identified to address physical habitat quality/quantity limitations. 
	Immediate to 25 years
	Immediate to 25 years

	Mainstem Passage Effects: See Section 2.

	3.6.1.3.6:

Mitigate for impeded and blocked passage
	3.6.1.3.6a:

Implement a mix of artificial propagation measures, habitat restoration actions, improved mainstem passage and survival in an integrated approach to improve anadromous fish returns to the Grande Ronde subbasin and to achieve objectives.
	
	

	Hatchery Effects:
	
	
	

	3.6.2.3.7:
Increase hatchery effectiveness for restoration and mitigation.
	3.6.2.3.7a:
Explore and implement innovative hatchery actions to achieve both restoration and mitigation objectives.
	--
	--

	Monitoring and Evaluation:

	3.6.2.3.8:

Monitor status and trends of focal species and populations
	3.6.2.3.8a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	--
	--

	3.6.2.3.9:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.6.2.3.9a:

Develop methods to monitor biological response to habitat improvement.

3.6.2.3.9b:

Monitor effectiveness of hatchery and natural production measures.

3.6.1.3.9c:

Gather and analyze harvest data to aid in run reconstruction to evaluate status and action effectiveness.
	--
	--


Section 3.6.3  Imnaha River Subbasin

Section 3.6.3.1  Biological Objectives and Status
Spring/summer Chinook Salmon

Objectives and existing conditions from subbasin plan:

	
	Adult returns (entire subbasin)

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective
	5,740
	3,800
	700
	320

	Existing
	4,206
	2,789
	212
	1,503


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Imnaha River (includes Big Sheep Creek)
	1,000 (includes 250 for Big Sheep Creek)
	1.80
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Imnaha River
	380
	0.79
	High risk


Fall Chinook Salmon

Objectives and existing conditions from subbasin plan:

	
	Adult returns (entire subbasin)

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective
	3,000
	3,000
	Undefined
	Undefined

	Existing
	155-179
	155
	0
	0


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Imnaha River (Lower Snake River)
	--
	--
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Imnaha River
	--
	--
	--


Steelhead

Objectives and existing conditions from subbasin plan:

	
	Adult returns (entire subbasin)

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective
	4,315
	2,100
	2,000
	195

	Existing
	>1,904
	>1,540
	148-449
	1,537


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Imnaha River 
	1,000 
	1.20
	--


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Imnaha River
	--
	1.51
	Moderate risk


Section 3.6.3.2  Primary Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Fall Chinook
	Steelhead

	Mainstem passage effects
	2.0-2.4
	Unknown
	2.4-5.1

	· Obstructions
	· Mainstem hydro
	
	
	

	Subbasin habitat effects
	1.0
	Unknown
	1.1

	· Physical habitat quality/quantity
	· Agriculture

· Grazing

· Roads
	
	
	

	· Water quantity
	· Withdrawals
	
	
	

	· Water quality
	· Agriculture

· Grazing
	
	
	


Section 3.6.3.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.6.3.3.1:

Protect and conserve natural ecological processes
	3.6.3.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	Immediate to long term
	Immediate to long term

	3.6.3.3.2:
Restore channel structure and complexity.
	3.6.3.3.2a:
Restore natural channel form.  

3.6.3.3.2b:
Place stable wood and other large organic debris in streambeds.  
3.6.3.3.2c:
Stabilize and protect stream banks.  
	Immediate to 25 years
	Immediate to long term


	3.6.3.3.3:
Restore riparian condition and LWD recruitment
	3.6.3.3.3a:
Restore natural riparian vegetative communities.  

3.6.3.3.3b:
Develop grazing strategies that promote riparian recovery.  
3.6.3.3.3c:
Develop riparian buffers and setbacks. 
3.6.3.3.3d:
Install riparian exclosure fencing. 
	25 years to long term
	Immediate to long term

	3.6.3.3.4:
Restore natural hydrograph to provide sufficient flow during critical periods.
	3.6.3.3.4a:
Obtain additional instream water rights.  
3.6.3.3.4b:
Improve irrigation conveyance and efficiency.  
3.6.3.3.4c:
Enhance hyporheic flows and spring inputs.  
	Immediate to long term
	Immediate

	3.6.3.3.5:
Improve degraded water quality
	3.6.3.3.5a:
Increase riparian shading.  
	Immediate to 25 years
	Immediate to 25 years

	Mainstem Passage Effects: See Section 2.

	3.6.3.3.6:

Mitigate for impeded and blocked passage
	3.6.3.3.6a:

Implement a mix of artificial propagation measures, habitat restoration actions, improved mainstem passage and survival in an integrated approach to improve anadromous fish returns to the Imnaha Subbasin and to achieve objectives.
	
	

	Hatchery Effects:
	
	
	

	3.6.3.3.7:
Increase hatchery effectiveness for restoration and mitigation.
	3.6.3.3.7a:
Explore and implement innovative hatchery actions to achieve both restoration and mitigation objectives.
	--
	--

	Monitoring and Evaluation:

	3.6.3.3.8:

Monitor status and trends of focal species and populations
	3.6.3.3.8a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.

3.6.3.3.8b:

Gather and analyze harvest data to aid in run reconstruction to evaluate status and action effectiveness


	--
	--

	3.6.3.3.9:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.6.3.3.9a:

Develop methods to monitor biological response to habitat improvement.

3.6.3.3.9b:

Monitor effectiveness of hatchery and natural production measures.

3.6.3.3.9c:

Gather and analyze harvest data to aid in run reconstruction to evaluate status and action effectiveness.
	--
	--


Section 3.6.4  Snake Hells Canyon Subbasin

Section 3.6.4.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives and existing conditions from subbasin plan: 
	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective
	Undefined
	25,000
	Undefined
	10,000

	Existing
	Unknown
	3,886
	Unknown
	--


Fall Chinook Salmon

Objectives and existing conditions from subbasin plan and draft management plan: 
	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective from subbasin plan
	>26,800
	6,500
	Undefined
	4,100

	Existing from subbasin plan
	1,396
	557
	Unknown
	1,300

	Draft management plan
	
	
	--
	--

	De-listing
	--
	3,000
	--
	--

	Short term
	22,984
	7,500
	--
	--

	Long term
	39,110
	14,360
	--
	--


Steelhead

Objectives and existing conditions from subbasin plan: 
	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective
	62,200
	Undefined 
	Undefined
	Undefined

	Existing
	Unknown
	Unknown
	Unknown
	--


Pacific Lamprey

Objectives and existing conditions from subbasin plan: 
	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective
	10,000-20,000
	Undefined 
	Undefined
	Undefined

	Existing
	Unknown
	Unknown
	0
	0


Section 3.6.4.2  Primary Limiting Factors and Threats

	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Fall Chinook
	Steelhead
	Pacific Lamprey

	Mainstem passage effects
	Unknown
	Unknown
	Unknown
	Unknown

	· Obstructions
	· Mainstem hydro
	
	
	
	

	Subbasin habitat effects
	Unknown
	Unknown
	Unknown
	Unknown

	· Physical habitat quality/quantity
	· Agriculture

· Grazing

· Roads
	
	
	
	

	· Water quantity
	· Withdrawals
	
	
	
	

	· Water quality
	· Agriculture

· Grazing
	
	
	
	


Section 3.6.4.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.6.4.3.1:

Protect and conserve natural ecological processes
	3.6.4.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	Immediate to long term
	Immediate to long term

	3.6.4.3.2:
Restore channel structure and complexity.
	3.6.4.3.2a:
Restore natural channel form.  

3.6.4.3.2b:
Place stable wood and other large organic debris in streambeds.  
3.6.4.3.2c:
Stabilize and protect stream banks.  
	Immediate to 25 years
	Immediate to long term


	3.6.4.3.3:
Restore riparian condition and LWD recruitment
	3.6.4.3.3a:
Restore natural riparian vegetative communities.  

3.6.4.3.3b:
Develop grazing strategies that promote riparian recovery.  
3.6.4.3.3c:
Develop riparian buffers and setbacks. 
3.6.4.3.3d:
Install riparian exclosure fencing. 
	25 years to long term
	Immediate to long term

	3.6.4.3.4:
Restore normative hydrograph to provide sufficient flow during critical periods.
	3.6.4.3.4a:
Obtain additional instream water rights.  
3.6.4.3.4b:
Improve irrigation conveyance and efficiency.  
3.6.4.3.4c:
Enhance hyporheic flows and spring inputs.  
	Immediate to long term
	Immediate

	3.6.4.3.5:
Improve degraded water quality
	3.6.4.3.5a:
Increase riparian shading.  
	Immediate to 25 years
	Immediate to 25 years

	Mainstem Passage Effects: See Section 2.

	3.6.4.3.6:

Mitigate for impeded and blocked passage
	3.6.4.3.6a:

Implement a mix of artificial propagation measures, habitat restoration actions, improved mainstem passage and survival in an integrated approach to improve anadromous fish returns to the Snake Hells Canyon Subbasin and to achieve objectives.
	
	

	Hatchery Effects:

	3.6.4.3.7:

Increase hatchery effectiveness for restoration and mitigation
	3.6.4.3.7a:
Explore and implement innovative hatchery actions to achieve both restoration and mitigation objectives.
	--
	--

	Monitoring and Evaluation:

	3.6.4.3.8:

Monitor status and trends of focal species and populations
	3.6.4.3.8a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.

3.6.4.3.8b:
Gather and analyze harvest data to aid in run reconstruction to evaluate status and action effectiveness


	--
	--

	3.6.4.3.9:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.6.4.3.9a:

Develop methods to monitor biological response to habitat improvement.

3.6.4.3.9b:

Monitor effectiveness of hatchery and natural production measures.

3.6.4.3.9c:
Gather and analyze harvest data to aid in run reconstruction to evaluate status and action effectiveness.
	--
	--


Section 3.7  Mountain Snake Province

Biological Objectives and Status

Both subbasins in the Mountain Snake Province include anadromous salmonids as focal species.  These focal species include spring or spring/summer Chinook salmon, fall Chinook salmon, summer steelhead, coho salmon, and sockeye salmon (Table 3.7).  Biological objectives have been developed for all eight focal species.  Recent adult returns have been lower than biological objectives for all focal species.

Table 3.7.  Objectives and status for focal species in the Mountain Snake Province.  Objectives are for natural and hatchery fish combined, and are from subbasin plans unless otherwise indicated.

	Subbasin, focal species
	No. of Populations
	Adult Returns

	
	
	Objective
	Recent
	% of objective

	Clearwater
	
	
	
	

	Spring Chinook
	7
	60,000
	11,802
	--

	Fall Chinook
	1
	50,000
	477
	--

	Summer steelhead
	6
	47,900
	Unknown
	--

	Coho
	1
	14,000
	512
	--

	Pacific lamprey
	--
	10,000-20,000
	<100
	--

	Salmon
	
	
	
	

	Spring/summer Chinook
	22
	179,200-248,000
	--
	

	Fall Chinook
	1
	5,000
	--
	--

	Summer steelhead
	12
	145,000-192,900
	--
	--

	Sockeye
	1
	8,000-44,500
	3-27
	--


Limiting Factors and Threats

The effect of the Columbia River hydrosystem on focal species is generally severe relative to the effect of subbasin habitat (Figure 2.1), because fish from all focal populations must pass eight dams during migration.  Populations are affected to varying degrees by degraded habitat within subbasins.  Access to habitat is limited or blocked by obstructions ranging from culverts to Dworshak Dam in the Clearwater River Subbasin.  Habitat is in “near-reference” condition in some areas of the Middle Fork Salmon River, but habitat quality and quantity have been reduced in other areas by current and past land use practices and roads.  Past activities such as mining still affect water quality in some areas.  Current land use practices have also resulted in reduced water quality in some areas.  Finally, water quantity is affected in some areas of the Salmon River subbasin by withdrawals.
Strategies and Measures
Strategies and measures to address mainstem passage effects are summarized in Section 2.  Many strategies and measures to address subbasin habitat effects are common to most or all subbasins.  The first strategy in all subbasins is to protect and conserve natural ecological processes.  Restoring passage and connectivity to habitats blocked or impaired by artificial barriers is another strategy common to all subbasins.  More specific measures may vary among subbasins.  Strategies to address reduced habitat, water quantity, and water quality include restoring floodplain connectivity and function, restoring channel structure and complexity, restoring riparian condition and recruitment of large woody debris, restoring the natural hydrograph to provide sufficient flow during critical periods, and improving degraded water quality.
Section 3.7.1  Clearwater River Subbasin

Section 3.7.1.1  Biological Objectives and Status
Spring Chinook Salmon

Objectives and existing conditions from subbasin plan:

	
	Adult returns (entire subbasin)

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective
	60,000
	10,000
	45,000
	5,000

	Existing
	11,802
	1,832
	5,170
	4,800


Current status: 
Total number of redds in annual index sites from 2000 through 2005 ranged from under 100 to slightly under 800.
Fall Chinook Salmon

Objectives and existing conditions from subbasin plan: 
	
	Adult returns (entire subbasin)

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective (Nez Perce Tribe)
	50,000
	10,000
	35,000
	5,000

	Existing
	2,319
	1,019
	0
	1,300


Minimum de-listing criteria from Interior Columbia River Technical Recovery Team:
	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Total Snake River
	3,000
	--
	--


Current status: 
Total number of redds in annual index sites from 2001 through 2006 ranged from 257 to 628.  Natural spawner ten year average = 1,273.
Steelhead

Objectives from subbasin plan: 
	Population
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	A run; entire subbasin
	5,900-10,000
	4,900
	1,000
	--

	B run; entire subbasin
	42,000-91,000
	12,000
	5,000
	25,000-74,000


Minimum de-listing criteria from draft recovery plan:
	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Lower Mainstem Clearwater River
	1,500
	1.13
	Viable

	North Fork Clearwater River
	2,250
	1.10
	--

	Lolo Creek
	500
	1.40
	Viable

	Lochsa River
	1,500
	1.13
	Viable

	Selway River
	1,500
	1.13
	--

	South Fork Clearwater River
	1,000
	1.20
	Viable


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Lower Mainstem Clearwater River
	--
	--
	Moderate risk

	North Fork Clearwater River
	--
	--
	Blocked

	Lolo Creek
	--
	--
	High risk

	Lochsa River
	--
	--
	High risk

	Selway River
	--
	--
	High risk

	South Fork Clearwater River
	--
	--
	High risk


Coho Salmon
Objectives and existing conditions from subbasin plan: 
	
	Adult returns (entire subbasin)

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective
	14,000
	Undefined
	Undefined
	1,650

	Existing
	512 (at Lower Granite Dam)
	52
	0
	339


Current status: 
Unknown.

Pacific Lamprey
Objectives and existing conditions from subbasin plan: 
	
	Adult returns

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective
	10,000-20,000
	10,000
	35,000
	5,000

	Existing

(Based on Counts at Lower Granite Dam)
	<100
	<100
	0
	107-178

(Translocated)


Section 3.7.1.2  Primary Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	Spring Chinook
	Fall Chinook
	Steelhead
	Coho

	Mainstem passage effects
	2.5-4.3
	2.0
	2.2-4.5
	Unknown

	· Obstructions
	· Mainstem hydro
	
	
	
	

	Subbasin habitat effects
	1.4
	1.4
	1.2
	Unknown

	· Physical habitat quality/quantity
	· Past timber harvest

· Past dredge mining

· Agriculture

· Roads
	
	
	
	

	· Water quality
	· Roads

· Agriculture

· Past mining
	
	
	
	

	· Obstructions
	· Culverts

· Dworshak Dam
	
	
	
	


Section 3.7.1.3  Strategies and Measures
	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.7.1.3.1: 

Protect and conserve natural ecological processes
	3.7.1.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	Immediate to long term
	Immediate to long term

	3.7.1.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.7.1.3.2a:

Remove or replace culverts and other passage barriers in the Lochsa River watershed per priorities described in the recovery plan.
	5 to 20 years
	Immediate

	3.7.1.3.3:

Restore floodplain connectivity and function.
	3.7.1.3.3a:

Reduce road-related impacts through relocation, reconstruction, or decommissioning, and return road surfaces, cuts, and fills to productivity.

3.7.1.3.3b:

Restore channel integrity.
	Immediate to 10 years
	Immediate to long term

	3.7.1.3.4:
Restore riparian condition and LWD recruitment
	3.7.1.3.4a:
Establish riparian vegetation to provide cover, stabilize streambanks, reduce stream temperatures, and provide LWD.
	25 years to long term
	Immediate to long term

	3.7.1.3.5:
Improve degraded water quality
	3.7.1.3.5a:
Reduce sediment recruitment by modifying roads and trails. 

3.7.1.3.5b:
Establish riparian vegetation to provide cover, stabilize streambanks, and reduce stream temperatures.

3.7.1.3.5c:
Reduce high water temperatures by restoring natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Immediate
	Intermediate

	Mainstem Passage Effects: See Section 2

	3.7.1.3.6:

Mitigate for impeded and blocked passage
	3.7.1.3.6a:

Implement a mix of artificial propagation measures, habitat restoration actions, improved mainstem passage and survival in an integrated approach to improve anadromous fish returns to the Clearwater River and to achieve objectives.
3.7.1.3.6b:

Continue implementation of existing Resident Fish Substitution actions to partially mitigate for the blocked area behind Dworshak Dam.

3.7.1.3.6c:

Explore and implement additional Resident Fish Substitution actions towards mitigation for the Dworshak blocked area.


	
	

	Hatchery Effects:

	3.7.1.3.7:
Increase hatchery effectiveness for restoration and mitigation.
	3.7.1.3.7a:
Explore and implement innovative hatchery actions to achieve both restoration and mitigation objectives. 

	--
	--

	Monitoring and Evaluation:

	3.7.1.3.8:

Monitor status and trends of focal species and populations
	3.7.1.3.8a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.

3.7.1.3.8b:

Gather and analyze harvest data to aid in run reconstruction to evaluate status and action effectiveness.
	--
	--

	3.7.1.3.9:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.7.1.3.9a:

Develop methods to monitor biological response to habitat improvement.
3.7.1.3.9b:

Monitor effectiveness of hatchery and natural production measures.
3.7.1.3.9c:

Gather and analyze harvest data to aid in run reconstruction to evaluate status and action effectiveness.
	--
	--


Section 3.7.2  Salmon River Subbasin

Section 3.7.2.1  Biological Objectives and Status
Spring-Summer Chinook Salmon

Objectives and existing conditions from subbasin plan: 
	
	Adult returns (entire subbasin)

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective
	179,200-254,000
	36,400
	206,000
	6,160

	Existing
	179,200-254,000
	3,886
	6,639
	4,937


Minimum de-listing criteria from draft recovery plan:

	Major population group,

Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	South Fork Salmon River
	
	
	

	Little Salmon River
	500
	1.90
	--

	South Fork Salmon River
	1,000
	1.45
	Viable

	Secesh River
	750
	2.10
	Viable

	East Fork South Fork Salmon River
	1,000
	1.45
	Viable

	Middle Fork Salmon River
	
	
	

	Chamberlain Creek
	500
	1.90
	Viable

	Lower Middle Fork Salmon River
	750
	1.60
	--

	Big Creek
	1,000
	1.45
	Viable

	Camas Creek
	500
	1.90
	--

	Loon Creek
	500
	1.90
	Viable

	Upper Middle Fork Salmon River
	750
	1.60
	--

	Sulphur Creek
	500
	1.90
	--

	Bear Valley Creek
	750
	1.60
	Viable

	Marsh Creek
	500
	1.90
	Viable

	Upper Salmon River
	
	
	

	North Fork Salmon River
	500
	1.90
	--

	Lemhi River
	2,000
	1.20
	Viable

	Lower Mainstem Salmon River
	2,000
	1.20
	--

	Pahsimeroi River
	1,000
	1.45
	Viable

	East Fork Salmon River
	1,000
	1.45
	--

	Yankee Fork Salmon River
	500
	1.90
	--

	Valley Creek
	500
	1.90
	--

	Upper Mainstem Salmon River
	1,000
	1.45
	Viable

	Panther Creek
	750
	1.60
	--


Current status: 
	Major population group, 

population
	Average recent adult returns
	Spawner to spawner ratio
	Population status

	South Fork Salmon River
	
	
	

	Little Salmon River
	--
	--
	High risk

	South Fork Salmon River
	601
	1.20
	High risk

	Secesh River
	403
	1.21
	High risk

	East Fork South Fork Salmon River
	105
	0.97
	High risk

	Middle Fork Salmon River
	
	
	

	Chamberlain Creek
	223
	2.45
	High risk

	Lower Middle Fork Salmon River
	--
	--
	High risk

	Big Creek
	90
	1.22
	High risk

	Camas Creek
	28
	0.83
	High risk

	Loon Creek
	51
	1.06
	High risk

	Upper Middle Fork Salmon River
	--
	--
	High risk

	Sulphur Creek
	21
	1.05
	High risk

	Bear Valley Creek
	182
	1.46
	High risk

	Marsh Creek
	42
	1.01
	High risk

	Upper Salmon River
	
	
	

	North Fork Salmon River
	--
	--
	High risk

	Lemhi River
	79
	1.07
	High risk

	Lower Mainstem Salmon River
	103
	1.22
	High risk

	Pahsimeroi River
	127
	0.54
	High risk

	East Fork Salmon River
	148
	1.07
	High risk

	Yankee Fork Salmon River
	13
	0.68
	High risk

	Valley Creek
	34
	1.07
	High risk

	Upper Mainstem Salmon River
	246
	1.51
	High risk

	Panther Creek
	--
	--
	Extirpated


Fall Chinook Salmon

Objectives and existing conditions from subbasin plan: 
	Population
	Adult returns (entire subbasin)

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective
	5,000
	2,100-2,500
	Undefined
	Undefined

	Existing
	49
	49
	0
	0


Current status:
No information available.

Steelhead
Objectives and existing conditions from subbasin plan: 
	
	Adult returns (entire subbasin)

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective
	145,000-192,900
	21,600
	126,000
	1,740

	Existing
	Unknown
	Unknown
	22,601
	2,658


Minimum de-listing criteria from draft recovery plan:

	Population
	Minimum abundance threshold
	Spawner to spawner ratio
	Population status

	Little Salmon River
	1,000
	1.20
	--

	South Fork Salmon River
	1,000
	1.20
	Viable

	Secesh River
	500
	1.40
	Viable

	Chamberlain Creek
	1,000
	1.20
	Viable

	Lower Middle Fork Salmon River
	1,500
	1.13
	--

	Upper Middle Fork Salmon River
	1,500
	1.13
	Viable

	Panther Creek
	1,000
	1.20
	--

	North Fork Salmon River
	500
	1.40
	--

	Lemhi River
	1,000
	1.20
	--

	Pahsimeroi River
	1,000
	1.20
	--

	East Fork Salmon River
	1,000
	1.20
	--

	Upper Mainstem Salmon River
	1,000
	1.20
	Viable


Current status: 
All populations are rated at “high risk” for abundance and productivity.  No information on recent returns or spawner to spawner ratios is available.

Sockeye Salmon

Objectives and existing conditions from subbasin plan:

	
	Adult returns (entire subbasin)

	
	Total
	Natural spawners
	Harvest
	Broodstock

	Objective
	8,000-44,500
	2,000
	2,000
	--

	Existing
	Unknown
	28
	0
	28


Current status: 
	Population
	Recent adult returns
	Spawner to spawner ratio
	Population status

	Entire subbasin
	3-27
	--
	Endangered


Section 3.7.2.2  Primary Limiting Factors and Threats
	Limiting Factors
	Specific Threats
	Potential population response if addressed (abundance increase relative to current)

	
	
	South Fork Chinook
	Middle Fork Chinook
	Upper Salmon Chinook
	Steelhead

	Mainstem passage effects
	2.4-4.4
	2.5-4.6
	5.1-11.4
	2.4-5.2

	· Obstructions
	· Mainstem hydrosystem
	
	
	
	

	Subbasin habitat effects
	1.6
	1.0
	6.7
	1.4

	· Physical habitat quality/quantity
	· Roads

· Timber harvest

· Grazing

· Past mining
· Reduced marine-derived nutrient loading
	
	
	
	

	· Water quantity
	· Withdrawals
	
	
	
	

	· Water quality
	· Roads

· Past mining

· Past grazing

· Past timber harvest
	
	
	
	

	· Obstructions
	· Culverts

· Roads

· Dredge tailings

· Diversions
	
	
	
	


Section 3.7.2.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.7.2.3.1:

Protect and conserve natural ecological processes
	3.7.2.3.1a:

Continue existing protections, and increase protection of high quality habitats through acquisition, conservation easements, and cooperative agreements.  
	Immediate to long term
	Immediate to long term

	3.7.2.3.2:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.7.2.3.2a:

Remove or replace culverts and other passage barriers per priorities described in the recovery plan.
3.7.2.3.2b:

Reintroduce native salmon species in areas where they have been extirpated by human activities.
	5 to 20 years
	Immediate

	3.7.2.3.3:

Restore floodplain connectivity and function.
	3.7.2.3.3a:

Reduce road-related impacts through relocation, reconstruction, or decommissioning, and return road surfaces, cuts, and fills to productivity.

3.7.2.3.3b:

Reconnect side channels and off-channel habitats to stream channels
.3.7.2.3.3c:

Reconnect tributaries and ponds to river.
	Immediate to 10 years
	Immediate to long term

	3.7.2.3.4:

Restore riparian condition and LWD recruitment
	3.7.2.3.4a:

Establish riparian vegetation to provide cover, stabilize streambanks, reduce stream temperatures, and provide LWD.

3.7.2.3.4b:

Reduce road densities.
	25 years to long term
	Immediate to long term

	3.7.2.3.5:

Improve degraded water quality
	3.7.2.3.5a:

Reduce road densities.

3.7.2.3.5b:

Reduce sediment recruitment by modifying roads and trails. 

3.7.2.3.5c:

Rehabilitate abandoned mine sites.

3.7.2.3.5d:

Reduce sediment and metals recruitment by rehabilitating abandoned mine sites in the Big Creek, Bear Valley Creek, and Yankee Fork watersheds.
3.7.2.3.5e:

Reduce high water temperatures by restoring natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
3.7.2.3.5f:  

Increase stream/lake productivity to near historic levels to increase growth and survival of juvenile salmonids.
	Immediate
	Intermediate

	3.7.2.3.6:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.7.2.3.6a:

Identify opportunities to restore streamflows in the Camas Creek and Yankee Fork watersheds. 

3.7.2.3.6b:

Improve irrigation efficiencies.

3.7.2.3.6c:

Sequence diversion operations.

3.7.2.3.6d:

Reconnect mainstem tributaries.
	Immediate to long term
	Immediate

	Mainstem Passage Effects: See Section 2

	3.7.2.3.7:

Mitigate for impeded and blocked passage
	3.7.2.3.7a:

Implement a mix of artificial propagation measures, habitat restoration actions, improved mainstem passage and survival in an integrated approach to improve anadromous fish returns to the Salmon River subbasin and to achieve objectives.
	
	

	Hatchery Effects:

	3.7.2.3.8:
Increase hatchery effectiveness for restoration and mitigation
	3.7.2.3.8a:

Explore and implement innovative hatchery actions to achieve both restoration and mitigation objectives. 
	
	

	Monitoring and Evaluation:

	3.7.2.3.9:

Monitor status and trends of focal species and populations
	3.7.2.3.9a:

Establish or use preexisting index sites to gather baseline, trend, and comparative data.
	--
	--

	3.7.2.3.10:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.7.2.3.10a:

Develop methods to monitor biological response to habitat improvement.

3.7.2.3.10b:

Monitor effectiveness of hatchery and natural production measures.

3.6.1.3.10c:

Gather and analyze harvest data to aid in run reconstruction to evaluate status and action effectiveness.
	--
	--


Section 3.8  Middle Snake Province

Section 3.8.1  Malheur River Subbasin

Section 3.8.1.1  Biological Objectives and Status
Anadromous fish were extirpated from the Malheur River subbasin by completion of the Hells Canyon Complex.  Poor survival through the federal hydropower system contributed significantly to the decline of Malheur river anadromous salmonids.  Objectives for anadromous salmonids in the Malheur River subbasin include (1) restoration of the spring Chinook salmon population to 25% of its historic abundance and (2) the restoration and protection of the habitat needed to sustain anadromous and resident fish populations.
Section 3.8.1.2  Limiting Factors and Threats

The primary factors limiting spring Chinook salmon in the Malheur River subbasin are (1) obstructions (habitat access), (2) physical habitat quality/quantity, (3) water quality, and (4) water quantity.  The primary threats are mainstem hydrosystem dams (federal and Hells Canyon), land use (grazing, timer harvest, roads agriculture, and land development), and irrigation.

Section 3.8.1.3  Strategies and Measures

	Strategy
	Measure
	Implementation Timeframe
	Expected Response Timeframe

	Subbasin Habitat Effects:

	3.8.1.3.1:

Restore passage and connectivity to habitats blocked or impaired by artificial barriers.
	3.8.1.3.1a:

Reintroduce native salmon species in areas where they have been extirpated by human activities.
	5 to 20 years
	Immediate

	3.8.1.3.2:

Restore floodplain connectivity and function.
	3.8.1.3.2a:

Reduce road-related impacts through relocation, reconstruction, or decommissioning, and return road surfaces, cuts, and fills to productivity.

3.8.1.3.2b:

Reconnect side channels and off-channel habitats to stream channels
3.8.1.3.2c:

Reconnect tributaries and ponds to river.
	Immediate to 10 years
	Immediate to long term

	3.8.1.3.3:

Restore channel structure and complexity.
	3.8.1.3.3a:

Restore natural channel form.  

3.8.1.3.3b:

Increase role and abundance of wood and large organic debris in streambeds.  

3.8.1.3.3c:

Stabilize streambanks with passive restoration techniques. 
	Immediate to long term
	Immediate to 15 years

	
	
	
	

	3.8.1.3.4:

Restore riparian condition and LWD recruitment
	3.8.1.3.4a:

Establish riparian vegetation to provide cover, stabilize streambanks, reduce stream temperatures, and provide LWD.

3.8.1.3.4b:

Reduce road densities.
	25 years to long term
	Immediate to long term

	3.8.1.3.5:

Improve degraded water quality
	3.8.1.3.5a:

Reduce high water temperatures by restoring natural functions and processes through measures identified to address physical habitat quality/quantity limitations.
	Immediate
	Intermediate

	3.8.1.3.6:

Restore natural hydrograph to provide sufficient flow during critical periods.
	3.8.1.3.6a:

Improve irrigation efficiencies.

3.8.1.3.6b:

Sequence diversion operations.

3.8.1.3.6c:

Reconnect mainstem tributaries.
	Immediate to long term
	Immediate

	Mainstem Passage Effects: See Section 2

	3.8.1.3.7:

Mitigate for impeded and blocked passage
	3.8.1.3.7a:

Implement a mix of artificial propagation measures, habitat restoration actions, improved mainstem passage and survival in an integrated approach to restore anadromous fish returns to the Malheur River subbasin and to achieve objectives.
	
	

	Monitoring and Evaluation:

	3.8.1.3.8:

Monitor and evaluate effectiveness of actions taken to implement measures.
	3.8.1.3.8a:

Conduct feasibility studies to asses and plan the reintroduction of anadromous fish to the Malheur River subbasin.
	--
	--


Section 3.9  Pacific Lamprey 

Section 3.9.1  Biological Objectives and Status
Abundance indices of anadromous lamprey are exhibiting severe downward trends in the Columbia River Basin, which underscores the urgent need for action-oriented improvements to passage and restoration of lamprey in the basin.  A long-term objective of developing self sustaining and harvestable populations throughout the historical range requires this downward trend to halt and be reversed.  Nine strategies and numerous measures have therefore been developed to address limiting factors and threats to production and sustainability of lamprey in the Columbia River Basin.  

Objectives

· Attain self sustaining and harvestable populations throughout the historical range still accessible to lamprey passage. 

· Restore lamprey passage and habitat in tributaries that historically supported spawning lamprey populations.

· Mitigate for lost lamprey production in areas where restoration of habitat or passage is not feasible.

Mainstem and tributary passage improvements and restoration of anadromous lamprey have been identified as high priorities in reversing the severe downward trends in abundance, and recent efforts to improve passage of adults have been encouraging; therefore, passage and restoration are addressed in the first two strategies.  Refinement of these management-oriented strategies is informed and guided by expanding our understanding of the status, diversity, production, biology, and population dynamics of anadromous lamprey.  Based upon the critical need for passage improvements and restoration of anadromous lamprey in the basin and on our present state of knowledge, the nine strategies should be viewed in an adaptive management context, whereby passage improvements and restoration actions are informed by continual advances in knowledge of the various aspects of anadromous lamprey status and biology.  

Our limited knowledge of the current status of Pacific lamprey across its historical range poses difficulties in identifying solid abundance targets.  Although inaccuracies of adult migrant counts at dams exist, available indices indicate severely declining numbers and precarious status.  This is especially true for the interior Columbia River Basin, such as the Snake River Basin in Idaho.  Similarly, information on adult Pacific lamprey passage efficiencies past dams indicates that proportions successfully passing through the hydrosystem are low and that passage success is poorer for smaller lamprey.  Based on 2000-2002 radio telemetry research, passage efficiencies at Bonneville, The Dalles, and John Day dams averaged 47%, 74%, and 53%, respectively.  Although passage rates vary among years, patterns indicate that passage at some dams (i.e. Bonneville and John Day) is lower than at others (The Dalles).  Almost nothing is known on downstream migration survival for juvenile lamprey, although some areas of loss, such as impingement at screens are known, and can be addressed.  
[image: image2.emf]0

50000

100000

150000

200000

250000

300000

350000

400000

1935 1945 1955 1965 1975 1985 1995 2005

Reported Counts

Bonneville McNary


Figure 3.9.1.  Annual counts of adult lamprey at Bonneville (start 1938) and McNary (start 1954) dams to present.  No counts were made during 1970’s and 1980’s.  
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Figure 3.9.2.  Comparison of ten year average counts (1998-2007) of adult lamprey at Columbia and Snake river dams (solid bars) and conversion of PIT-tagged adult lamprey through Ice Harbor Dam for fish released downstream of Bonneville Dam in 2007 (Chris Peery University of Idaho, personal. communication).  Bon = Bonneville, TD = The Dalles, JD = John Day, MN = McNary, IH = Ice Harbor, LM = Lower Monumental, LGo – Little Goose, and LGr = Lower Granite.

Development of a Columbia River Basin lamprey conservation plan was identified in the U. S. Fish and Wildlife Services’ (USFWS) Pacific Lamprey Conservation Initiative in 2007.  This collaborative effort will facilitate and identify actions that address threats, restore habitat, increase our knowledge of lampreys, and improve distribution and abundance of lampreys within the Columbia Basin.  The Columbia River Basin lamprey conservation plan will be part of a larger effort by the USFWS to restore Pacific lampreys throughout their range.  While this plan is being developed and adopted, substantive actions based on current knowledge must be implemented to address the immediate threat to Pacific lamprey across vast portions of its remaining historical range within the Columbia Basin. 

Knowledge of lamprey status in the Columbia River Basin is limited primarily to counts of adults and juveniles at dams, traps, or other counting structures.  In most cases, these facilities were designed for counting salmonids; therefore, counts of lamprey are incomplete.  Little is known about additional information critical to evaluating status (e.g., numbers of spawners; survival rate of juveniles, etc.), although juvenile lamprey presence/absence, density and size distribution data have been collected recently in selected tributaries to contribute to the knowledge base regarding their status.

Section 3.9.2  Primary Limiting Factors and Threats

In the Columbia River Basin, lampreys may migrate hundreds of kilometers through both mainstem and tributary habitats.  Consequently, they encounter a variety of obstacles to passage that could negatively affect their populations.  Large mainstem and tributary hydropower dams delay and obstruct adult and juvenile passage.  Smaller obstacles in tributaries, such as diversion dams and culverts, may also obstruct adult and juvenile lamprey.  
Predation may be a limiting factor related to mainstem passage.  Juvenile lamprey have been observed in the stomach contents of smallmouth bass and northern Pikeminnow from the tailraces of lower Columbia River dams.

Degradation of habitat within subbasins also limits lamprey.  Physical habitat quality and quantity has diminished, which may especially limit juvenile rearing.  Changes in water quantity exacerbated by irrigation withdrawals, roads, and agriculture practices during critical periods affect lamprey passage and survival.  Finally, degradation of water quality (sedimentation and high temperatures) from various land use practices also limits lamprey production.

A final important limiting factor is our lack of knowledge of lamprey population delineation, biology and ecology, and population dynamics.  Increased knowledge of lamprey will enhance our ability to evaluate the relative effectiveness of priority management actions.  Population dynamics can assist in predicting the effects of various conservation actions.  

Section 3.9.3  Strategies and Measures

Strategy 3.9.3.1
Improve adult and juvenile Pacific lamprey passage survival and reduce delays in migration.
Measures: 

3.9.3.1a
Develop and implement aids to passage at known and suspected lamprey passage obstacles.

3.9.3.1b
Identify additional specific structures or operations that delay, obstruct, or kill migrating lamprey. 

3.9.3.1c
Monitor lamprey passage to evaluate passage improvement actions and to identify additional passage problem areas. 

3.9.3.1d
Assess passage efficiency, direct mortality, and/or other metrics that relate to migratory success.

Strategy 3.9.3.2: 
Continue restoring freshwater spawning and rearing habitat for anadromous lampreys

Measures: 

3.9.3.2a
Develop, implement, and evaluate lamprey-specific restoration projects (restoring natural processes in the absence of information on limiting factors). 

3.9.3.2b
Identify ongoing habitat restoration and safety-net activities and evaluate their effects on lamprey. 

Strategy 3.9.3.3: 
Reintroduce and restore lamprey production to suitable habitats where they no longer occur, and monitor results.
Measure 3.9.3.3a
Develop, implement, and monitor restoration actions. 

Strategy 3.9.3.4: 
Develop a collaborative lamprey conservation, restoration, and management plan.
Measures: 
3.9.3.4a
Improve our understanding and documentation of critical uncertainties by updating the Columbia River Basin Lamprey Technical Workgroup Critical Uncertainties document as part of a Columbia Basin lamprey conservation plan.

3.9.3.4b
Support development of a Columbia Basin lamprey management plan. The plan should include: (1) abundance targets measured at mainstem dams and tributaries, and (2) adult and juvenile passage efficiency targets and performance standards for mainstem dams.

3.9.3.4c
Identify research and analyses that address critical uncertainties regarding lamprey habitat, status, distribution, and genetic structure. 
3.9.3.4d
Develop and maintain a regional Pacific lamprey data base for housing and accessing historic, current and new literature on distribution, life history, ecology, status, restoration, and cultural values.  

Strategy 3.9.3.5: 
Better understand lamprey status

Measures: 

3.9.3.5a
Compile and evaluate current and historical information on Pacific lamprey distribution, abundance and status within the Columbia Basin.
3.9.3.5b
Develop methods to differentiate among species at all life stages (field-based).
3.9.3.5c
Develop standardized sampling protocols and conduct systematic basin-wide surveys to assess adult and juvenile abundance and distribution.
3.9.3.5d
Define, improve, and continue historic distribution and abundance indices (e.g., dam counts, tribal harvest records, smolt trap collections, etc). 

3.9.3.5e
Coordinate information exchange with existing and future projects not targeting lamprey specifically. 

Strategy 3.9.3.6: 
Understand anadromous lamprey population delineation 
Measures: 
3.9.3.6a
Supplement existing libraries of genetic markers for lamprey (e.g., microsatellites, single nucleotide polymorphisms). 

3.9.3.6b
Collect and maintain lamprey tissue samples from the Columbia River Basin and neighboring basins. 

3.9.3.6c
Investigate and determine population characteristics. 

Strategy 3.9.3.7: 
Better understand anadromous lamprey limiting factors 

Measures: 

3.9.3.7a
Document habitat preferences and habitat availability for all life stages of anadromous lamprey. 

3.9.3.7b
Evaluate the physiological and behavioral responses of lamprey to a variety of environmental stressors.
3.9.3.7c
Assess trophic relationships.

3.9.3.7d
Assess the potential magnitude and effect of predation on lamprey productivity.
Strategy 3.9.3.8:
Better understand anadromous lamprey biology and ecology 

Measures: 
3.9.3.8a
Understand the ecological function of anadromous lamprey. 

3.9.3.8b
Understand the biology of anadromous lamprey.
3.9.3.8c
Develop methodology for gender identification in the field and laboratory. 

3.9.3.8d
Develop aging techniques. 

3.9.3.8e
Assess life history characteristics of freshwater and ocean-phase anadromous lamprey. 

Strategy 3.9.3.9:
Better understand anadromous lamprey population dynamics 
Measures: 
3.9.3.9a
Estimate demographic rate parameters capable of changing the size of populations such as birth, death, immigration, and emigration rates. 
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