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WALLOWA COUNTY NATURAL RESOURCE ADVISORY COMMITTEE
Full COMMITTEE MEETING
March 18th, 2014
9 AM –Cloverleaf Hall

NRAC Standing Committee Members Present
Bruce Dunn, Forester			Rod Childers, Rancher
John Williams, OSU Extension	Nils Christoffersen, Wallowa Resources			
Cynthia Warnock, Wallowa SWCD	

NRAC Members
Jeff Yankee, ODFW			Roy Garten, Forester
Susan Roberts, Co Commissioner	Drew Mahon, Logging

Others
Jocelyn Hatch, Nez Perce Tribe	Brad Garner, ODFW
Kyle Bratcher, ODFW			Julia Lakes, Wallowa Land Trust
Justin Jones, TNC			Kathleen Ackley, Wallowa Land Trust 
Coby Menton, GRMW			Jamie McCormack, USFS
Matt Hay, USFS				Shawn Mork, USFS
Lisa Mahon, Wallowa SWCD		Ryan Rumelhaut, USFS
Rob Taylor, TNC				Mike Jones, Wallowa Resources
Pete Cleary, Nez Perce Tribe		Chirs Horn, ODFW
Aaron Maxwell, The Freshwater Trust	Ian Wilson, Nez Perce Tribe
Jim Harbeck, Nez Perce Tribe		Emmit Taylor Jr., Nez Perce Tribe
Eileen Williams

The meeting was called to order by Chairman Bruce Dunn at 9:06 am.
Wallowa County Fisheries Monitoring
        By Wallowa County ODFW and Nez Perce Fisheries Staff
Lapwai Administration & Joseph Field Office Staff – Jim Harbeck
Make up of Joseph Field Office
-18 full time family wage jobs
-6-8 seasonal jobs as well	
-3.5 million budget most of which is spent in Wallowa Co
`	-Funding is Soft money
-Part of job is to write and submit proposals or funding consideration
	-Most  of funding from Bonneville  Power Admin
-Lower Snake River Compensation
-Oregon Restoration enhancement board
	-OWEB 
- nonprofits

Value of fish -In recent study of restoring salmon and stealhead populations 
-700 Million dollars to Oregon economy and over 6000 jobs generated
		-Economic benefit will be felt in small rural towns

Lower Snake River Compensation Plan 
· Administered by the US Fish and Wildlife Service
· Water Resources Act of 1976
· Provide salmon and steelhead in the Snake River System
· Production lost by construction of lower Snake dams
· For commercial, tribal and sport harvest in Columbia basin
· Monitoring objectives
· Evaluate effectiveness of programs
· Improve operations/increase efficiency
· Effects to species listed under the ESA
· State and tribal partners
Bonneville Power Administration  (action agency)
· Federal Columbian River Power System
· FCRPS impacts migrating anadromous fish
· Anadromous fish in the Columbia basin are listed under the ESA
· Implement measures in the Biological Opinion
· Ensure listed species aren’t placed in jeopardy by FCRPS
· Research, monitoring, and evaluation (RME)
· Status monitoring: Track trends
· Action effectiveness: Are actions meeting objectives?
· Critical uncertainties: Major and important ‘unknowns’
Other Funding Sources
· Dingell-Johnson Act (D-J)
· Federal aid to states for fish management
· Sport fish restoration
· ODFW R&E program
· US Fish and Wildlife
· Oregon Watershed Enhancement Board (OWEB)
· NGO’s  (non-government organizations)
· Freshwater Trust
· Columbia Basin Transactions
· Snake River Basin Adjudication (SRBA)
How two agencies interact – Jim Harbeck
Good fisheries management is built on a Triad:  fish population, fish habitat which supports the 
fish population and people.  People are the hardest to management

Co-Management Synergy
· Between Tribe and State   
· NEZ Perce Fisheries and Oregon Fish and Wildlife
· Oregon Fish & Wildlife
Many groups do monitoring want to recognize contribution of the WC Landowners.  Majority  of the monitoring is done on private land.

Co-Management of natural resources with state and federal governments.
· Belloni Decision  (U.S. v. Oregon, 1969)
· Boldt Decision (U.S. v. Washington 1974)
· Supreme Court (U.S. v. Winans, 1905)
Why the tribe is here - Here because of strong sense of Stewardship and the strong desire to restore the Salmon.

Monitoring Methods, Tools and Technologies-Jeff Yankee
Monitoring is observing
	Rarely monitor entire population, monitor samples of the population.

Redd Counts
Fish Redds
· Redds = Nest
· Created to bury eggs in clean gravels for incubation
· Which fish build redds?
· Most native trout and salmon
· Variable size, timing, substrate
· Redd Construction
· Process
· Site selection
· Components

Why count redds?
· Visible indicator of reproduction
· Fish presence 
· Abundance   (more redds, more fish)
· Advantages
· No live capture
· Relative simplicity
· Constancy
· Long-term trend monitoring (have been done the same way for decades)

Redd counts- basics
· Survey reaches  (survey same reaches each year)
· Index surveys
· Logistics/ Access
· Single Survey
· Enumerate redds
· Live spawners
· Metrics
· Total redds
· Redd densities
· Redds per mile of stream surveyed
		
Redd counts-advance
· Multiple counts
· New / old redds (flagging) so know if has been counted previously
· Carcasses (Chinook)
· Marks   (wild or fisheries fish)
· Tissue samples
· Scales, Genetics, etc.
· Metric gained
· Spawn timing
· Spawner abundance
· Fish per redd
· Biological Data  (health)

PIT tag overview
· Electronic Tag (12mm)
· Antenna coil
· Integrated Circuit 
· Encapsulated in glass
· Unique Identification
· EX. 3D9.1BF139FDCF
· Activation
· Low-Frequency Radio Signal
· No internal power required


Where are PIT tags applied?
· Captive environments (most)
· Fish Hatcheries
· Natural environments
· Field tagging
· Capture
· Snorkel seining
· Traps
· Electrofishing
· Angling


How are PIT TAGS applied
· Juvenile salmonids
· Body Cavity	
· Adult salmonids
· Dorsal sinus, various
· Tagging methods
· Equipment  (lap top, tag, syringe, sterilization supplies)
· Procedure
· Tag effects?
· None on survival, swimming performance

Pit Tag Information
· Tagging event
· Tag ID
· Location 
· Fish information	
· Specie, size, etc
· Capture events
· Juvenile migration
· Adult migration
· Information stored to central database (PTGIS)

Over 12 million fish have been tagged in Columbia system.
Can view data on tags at www.ptagis .org data base and learn more about PIT Tags.

PIT Tag locations in Wallow County Basins
· Grande Ronde
· Wallowa
· Lostine
· Minam
· Lower Grande Ronde
· Wenaha
· Joseph Creek
· Imnaha
· Big Sheep
· Snake River

         
Wallowa County PIT tag location
· Permanent Weir
· Wallowa/Lostine
· Little Sheep/Imnaha
· Smolt Traps
· Lower Grande Ronde
· Lostine/Minam
· Little Sheep/Imnaha
· PIT tag arrays
· Wallowa/Joseph
· Imnaha Basin
· Temporary Weirs (N/S)

How are Pit tags used in fish monitoring?
· Fish Performance
· Growth Rates
· Migration timing
· Travel times
· Survival
· Straying
· Fisheries/Harvest
· Abundance
· Timing

Fish Weirs – Jim Harbeck
-Wallowa is a  Nez Perce word for fish trap.
-Trap has not changed a whole lot from the original Indian trap (100’s of years)

Wallowa County Weir Locations
· Permanent Weirs
· Lostine
· Imnaha
· Deer Creek 
· Spring Creek
· Temporary Weirs
· Joseph Creek
· Gumboot Creek
· Freezeout Creek 
· Dry Creek
· Cow Creek
· Lightning Creek
· Horse Creek
· Mahogany Creek

Adult Population Metrics Gained from Weirs
· Abundance
· Adult Returns
· Population Growth Rate
· Adult to Adult Ratios
· Emigrant to Adult Ratios
· Life History Characteristics
· Age class structure
· Size of Return
· Sex Ratios
· Run Timing

-Showed examples of different types of Weirs
-Modern tech applied to weir:   
· Resistivity Weir
· fish pass over electrodes
· try to validate with video when water is clear
· DIDSON Sonar Weir
· Count without handling
· Sonar signals reflected off fish, hope to use in future, but can’t tell species
-Weirs have limitations, don’t always get the information we are looking for.
Instream PIT Tag Arrays
· Takes advantage of PIT TAGs

Why Instream PIT  Arrays?
· Adult steelhead are difficult to accurately monitor using only weirs.
· Entire subbasin populations can be monitored and their abundance estimated
· Desperate need for adult counts to evaluate recovery effort 
                  “More accurate counts of returning adults to natal spawning grounds are necessary to 
                   evaluate recovery efforts.”   NMFS 2000 

Wallowa County PIT Tag Array locations
· Wallowa River
· Joseph Creek
· Imnaha River
· IR1
· IR2
· IR3
· Big Sheep Creek
· Cow Creek
· Camp Creek
· Crazyman Creek

-Every time a fish cross a reader the information goes to a receiver.
-Can go on line, search Small-Scale Interrogation Site Detections.

Abundance Calculation Method
· Population estimate using arrays:
· M= Marks (have tag)
· C=Captures
· R= Recapture
-Fish crosses first Array and is “marks”, when it crosses second Array it is called “Recaptures” giving you The total #of fish across the Array are “captures”.
-Tagged +MC / R   = Abundance
-Joseph Creek and Imnaha River are significant contributors to Steelhead run.


Juvenile Salmonid Monitoring - Jocelyn Hatch

Why Monitoring?
· Federal Columbia River Power System (FCRPS)
· Mitigation for loss of anadromous fish populations
· Biological Opinion (BiOp)
· National Oceanic and Atmospheric Administration (NOAA)
· Threatened and Endangered Species
· Viable Salmonid Population (VSP) monitoring
· Contracting Agencies
· Bonneville Power Administration
· Lower Snake Compensation Plan


Life Cycle of Salmon   
· Adult salmon enter rivers and head for spawning areas
· Spawning salmon deposit eggs in gravel nest and die
· ‘fry’ hatch in the spring
· Parr: tag Jun-Aug
· Develop vertical markings, grow in the stream for 1-3 years
· Presmolts: tag Sept- Dec
· Smolts: tag Jan – July
· Lose vertical markings, grow to ‘smolt’, enter the ocean
· Grow to maturity in Pacific Ocean 1 – 2 years.

Want is monitored?
· Annual abundance
· Minimum population size
· Seasonal variations
· Changes over time
· Migration timing
· When fish leave natal stream and migrate to the ocean
· Timing and magnitude
· arrival timing at the hydro system relative to transportation regimes
· Relationship0s between river flow and migration timing
· Changes over time
· Survival
· Rates of survival throughout juvenile life cycle
· In-river survival (tributary)
· Survival to and through the hydro system
· Changes over time

Methods used   - Brad Garner
· Rotary Screw Traps    
· Downstream Migration
· Seasonal variation
· Pit Tag Out Plant
· Snorkeling
· Seasonal Variation
· Tag Out Plant

· Three major rivers 
· Minam, Lostine and  Imnaha rivers   use Screw traps
· Snorkeling is done in the other areas

Implant tags into caught fish (Approximate numbers)
· ODFW
· Chinook  8,000 tags implanted
· Steelhead 2,400 tags implanted
· NPT
· Chinook  11,000 tags implanted
· Steelhead  5,000 tags implanted

Monitor on their way out of the river
· Migration time and survival
· Found there is a fall and spring migration
· Fall migrants have lower survivor then spring migrants

Important to look at trends

Abundance
· Year to Year variation
· Chinook large variation
· Steelhead less variation

Migration Timing Metrics - Jocelyn hatch 
· Arrival at Lower Granite Dam in relation to transportation and flow regimes
· Transplants have a more difficult time returning
· Hatchery Performance
· Differences between life-history types
Survival
· Survival to and through the Federal Columbia River Power System (8 dams)
· Comparisons
· Life history  types (parr, presmolt, smolts)
· Origin types  (hatchery vs. natural)
· Time series of annual survival
· Imnaha River        1992-2014
· Minam River         1993-2014
· Lostine River         1993-2014

How is the data used?
· Informing management actions
· Supplementation?
· Run forecasting
· Hydro system management
                                 Fish Passage Center (Portland, OR)
· Hatchery evaluations
                                Lower Snake River Compensation Plan
· Viable Salmonid Population (VSP) monitoring
· Delisting criteria (ESA)


Adult Chinook Salmon Monitoring – Jeff Yankee
Wallowa County spring Chinook populations
· Unsupplemented (Wild) 
· Wenaha
· Minam
· Supplelmented (hatchery)
· Wallowa-Lostine
· Lostine Hatchery
· Wallowa tributaries
· Imnaha
· Extinct (extirpated)
· Big Sheep Creek
· Supplemented with Imnaha outplants



Status of Chinook Salmon in Wallowa County
· Status Criteria
· How ‘viable’ is a population?
· Does not include hatchery returns
· Factors
· Spatial Structure
· Across habitat types
· Life history
· Genetic variation
· Spawner composition
· Selective change – four H’s   (habitat, hatcheries, hydro system , harvesting)
· Risk of extinction within 100 years  (Still not good in Wallowa County)

Spring Chinook Status
· High Risk
· Imnaha
· Wallowa-Lostine
· Minam
· Wenaha
· Functionally extinct
· Big Sheep

Spring Chinook Salmon Adult monitoring locations
· Permanent Weirs
· Lostine/Imnaha 
· Broodstock Collection
· Adult
· Spawner Surveys
· Redd counts only
· Population estimates
· PIT tag arrays
· Adult return estimates
· Run timing


Adult Chinook Monitoring –Lostine River – Peter Cleary
 Lostine River Chinook Salmon Monitoring and Status
   The Past, Present, and Future Conditions
               - Began monitoring in 1997
                -1998 evaluation started
 
· The Hatchery Programs
· Captive Broodstock  (1995 – 2011)
· Conventional  (1997-Present)

Risks Associated with Hatchery Programs
· Poor Performance of Hatchery Smolts
· Different Adult Run Timing
· Differential Age Structure
· Reduced Genetic Fitness


Why Supplement a Population?
      -Meet needs of compensation plan
      -As natural count goes up reduce the number of hatchery fish released

The Recovery Goals
· Short Term Goal of Maintaining Escapement of 250 Adult Returns
· Mid-Term Goal of returning 500 Natural Origin Chinook Salmon
· Long Term Goal of Returning 1,716 Natural Origin Chinook Salmon
· Delisting for the Grande Ronde Subbasin:  2,500 Natural Origin Spring Chinook Salmon
	
Monitoring Results
· Juvenile Smolts released
· Other Juvenile Life Stages Released
· Smolt To Adult Return Rates 
                       Natural returns tend to be higher than hatchery
· Adult Returns



Use of the Returning Hatchery Fish   (1997-2012)
· Average Conservation Use
· Spawners 67.9%
· Brood Stock 11.9%
· Out-Plants 7.6%
· Average Consumption Use
· Food Distribution  7.3%
· Harvest 5.3%

-Monitor life history characteristics of Natural and hatchery fish to assure that hatchery fish are not                 
             damaging the natural fish.
-Hatchery fish tend to return a year earlier than natural
-Want to see number of progeny per Parent Produced by Natural Origin Fish higher than one.

What does Success Look Like?
-Healthy population is a harvestable population.

Imnaha River Chinook Monitoring – Jeff Yankee
Imnaha River Spring/Summer Chinook
· History
· Largest runs in Wallowa County
· Estimated peak at  6,700
· Population
· Majority spawn between Crazyman Creek and Blue Hole
· Adults range 3-25 lbs.
· Adult life history
· Columbia: March-May
· Imnaha: May-July
· Spawn: August-September

Imnaha River Hatchery Program 
· LSRCP funded
· Started in 1982
· Production = 490,000 smolts
· Adult goal = 3,210 to project area
· Objectives
· Columbia River fisheries
· Self-sustaining program
· Restore a viable population
· Support abundance
· Provide harvest opportunity
· Minimize adverse effects

Have seen a wide variation of abundance
Would like 1,000 natural origin each year
See peaks and valleys

Unsupplemented Chinook –Jeff Yankee
Wenaha and Minam River Chinook
· Population goals
· Wild ‘sanctuary’
· Maintain pristine habitat condition
· Preserve historical characteristics
· Genetics, life history
· Monitoring
· Provide ‘reference’ information
· Monitor Straying
· Logistics/limitations

Redd counts  (1996-2013)
· Peaks and valleys

Adult Steelhead Monitoring -
Wallowa County Steelhead Populations
· Unsupplemented (Wild)
· Joseph Creek
· Wild sanctuary
· Imnaha
· Wallowa
· Lower Grande Ronde 
· Wenaha
· Integrated hatchery
· Little Sheep (Imnaha)
· Big Sheep outplants
· Segregated hatchery
· Wallowa
· Snake River

Status of Steelhead in Wallowa County
· Viability Criteria
· Factors
· Spatial Structure
· Across habitat types
· Life history
· Genetic variation
· Spawner changes 
· Selective changes – four H’s
· Risk of extinction within 100 years

Wallowa County Steelhead Populations - Risk                                  
· Very low risk
· Joseph Creek
· Low Risk 
· Wallowa river
· Uncertain
· Imnaha
· Unknown/undetermined
· Lower Grande Ronde

Steelhead monitoring locations –Joseph Creek
· Redd surveys
· Index reaches
· Survey timing
· Conditions
· PIT Tag Arrays
· Lower Joseph  Creek
· Temporary Weir
· Nez Perce Tribe – Lapwai
· Joseph Creek project
· ODFW  East Region Fish Research
-spawn in much more variable conditions
- Redds harder to detect

-Joseph Basin – Crow Creek Index 1960 – 2013
       Elk creek producing higher densities than Crow Creek
-Swamp Creek –    Index 1960-2013
       Much more survey conditions
       Producing at a more  consistent rate the last 20 years
-Joseph Basin - Chesnimnus Creek Index 1960-2013 (Devils Run Cr. And Peavine Cr)
       More consistent in the last 20 years

Steel head Escapement Monitoring in Joseph Creek, Washington, Oregon  - Jim Harbeck
	By Nez Perce Tribe thru Bonneville Administration
Nez Perce - Interested in steelhead both biologically and culturally
Goal
· Provide high precision and unbiased adult steelhead escapement data

Escapement Data
· Effective population management
· Population viability analysis – ESA
· Reference stream for supplementation projects

Objectives 
· Steelhead escapement estimation
· Estimate wild: hatchery composition
· Determine migration timing
· Determine sex composition, age structure and life history characteristics
· Validate redd counts and PIT tag array data

Methods
Escapement Data:
· Mark – recapture  population estimate

                                   	      Results
                                            Wild Steelhead Escapement Estimate
            Year                          Weir Population			PIT Tag Array
                                                         Estimate		         Population Estimate
                                                      (95% C.L.)				   (95% C.L.)
  
           2011                              1,709  (959-2,456)		         1,627   (1,582-1,672)	
           2012                              1,919  (1,507-2,325)		         1,974   (1,664-2,284)
           2013                              1,700  (1,681-1,718) 		    TBD


Summary
· Joseph Creek contains a substantial wild steelhead population listed under the ESA
· Steelhead escapement estimates ranged from 1,700 to 1,919 fish from 2011-2013

Steelhead monitoring locations – Wallowa
· Redd surveys
· Index reaches
· Survey timing 
· Conditions
· Permanent weirs
· Lostine River/ Spring Cr
· Deer Creek / Big Canyon
· Project relevance
· PIT tag arrays
· Wallowa River

Wallowa hatchery program returns  1990-2013
        Big Canyon (Deer Cr) and Wallowa (Spring Cr)
    -Last two years down, have trended toward 20 year averages
Wallowa Basin (Prairie Cr and Whiskey Cr
	
Wallowa Basin – Index 1960-2013    
-Important steelhead area

 Wallowa Basin - Deer Creek project 2002-2013    
-Steelhead above weir and total Redd Count correlate
	
Steel head monitoring locations – Imnaha
· Redd Surveys
· Camp Creek index
· Survey timing 
· Conditions
· Permanent  Weirs
· Little Sheep Creek
· PIT tag arrays
· Imnaha mainstem
· Big Sheep Creek/Camp
· Upper Imnaha tributaries

Imnaha hatchery steel head – Little Sheep Creek
· Program objectives
· Provide harvest opportunities
· Supplement production of steelhead
· Big Sheep Creek
· Integrated broodstock
· Wild fish comprises fraction of brood
· LSRCP funded
· Started in 1986
· Production = 215,000 smolts
· Adult goal = 2,000 to project area

Little Sheep hatchery returns 1982-2013
-Most of return to Little Sheep is dominated by hatchery fish
-Have about 120 annually of native returns


Imnaha Basin – Camp Creek Index 1960-2013
-See same peaks and valleys across all areas
-have had enough hatchery returns to be self sustaining 
-trend in the right direction

Imnaha Adult Steelhead Monitoring Project –Jim Harbeck
Project goal: to establish steelhead population status information
· Abundance Estimates
· Life history Characteristics

-In upper tributaries of Imnaha
-Steelhead are very difficult to monitor
-Can go to ocean or stay in the stream as trout

ISAM Monitoring Methods and Tools 
· Floating Panel –Gumboot Creek Weir
· Static Picket Weirs- Mahogany Creek Weir
· Mainstem PIT Tag Arrays-IR3 (Marks Ranch)
· Small Stream Arrays-Crazyman Creek (Pallette Ranch)
· Spawning Ground Surveys- distribution information
· Steelhead scales
· Indicate age of the fish like rings of a tree
· Can tell years in stream and years in ocean

Adult Steelhead Age Structure Imnaha River
-Generally females are older than males

Mahogany Creek did Culvert replacement
-Have seen increase in steelhead, very small

Imnaha Subbasin-Natural steelhead according to spawning aggregates counts
IR3 – 1,328 wild steelhead
Big Sheep Creek – 765 wild steelhead
Little Sheep Creek – 250 wild steelhead
Camp Creek – 207 
Horse Creek – 233
IRr2  Lightning Creek  -190
iR1  Cow Creek – 147  




Emmett Taylor – Nez Perce Tribe 
-Watershed Director for 6 months replaced Ira Jones
- Have worked in the Watershed division for 15 years
-Last week received final approval for project here 
-Will be recruiting project area leader to work with NRAC, Wallowa Resources, GRMW


Fish Population Monitoring in the Context of their Habitat –

Joseph Creek Adult Steelhead GRTS Based Surveys -   Chris Horn
         (General Randomized Tessellation Stratification) no fixed structures
· Similar to Index Surveys
· Foot surveys
· Identify individual steelhead redds
· Some Key Differences
· Shorter reaches
· Surveyed multiple times to account for washouts
· GRTS spaces sites out over whole watershed
· Statistically randomized
· Represents variety of habitats in whole watershed

Main Objectives
· Estimate wild adult steelhead spawner abundance
· Refine known spawning distribution (where they spawn and where they don’t)
· Refine accessible stream lists (migration barriers)
Side Objectives
· Evaluate steelhead redd persistence (redd life)
· Compare GRTS estimates with other methods (i.e. weir)
· Evaluate Steelhead spawn timing
· Identify hatchery strays


Results  Redd distributions 2012-2013
-maps showing distribution

Then Calculating Wild Steelhead Estimate
· Fish:  Redd Ration (F/R)
· Average Redd Density (R/km)
· Total available spawning habitat
· Proportion of that habitat surveyed (%km)

No. Steelhead =F/R * R/km * %km

-Larger error, but generally in the same ball park as other methods, but get in other areas

Why is this worthwhile?
· Useful method to estimate adult spawners
· Best method we have if no weirs exist
· Used by other agencies for ESA – related recovery planning
· Exploration of spawning frequency and use throughout whole watershed
· Can show us where to focus restoration or recovery efforts – or where to not spend $$

Where is this method lacking?
· Spawner estimates not as strong as mark/recapture methods at fixed structures
· We just can’t observe everywhere all season long
· Doesn’t track population trends over long-term like index survey
· Although it could given enough years.

Continuing Research
· Refine/modify methods to improve estimate precision
· Adding large scale habitat variables/stream type
· Incorporating redd longevity into calculations
· Incorporating environmental conditions into calculations


Nez Perce Tribe Fisheries Department - Ian Wilson
- Joseph Field Office

Salmon in your area
-Monitor how fish are going thru Lostine River and Irrigation structures

Telemetry Proposal 
· Project Objectives
· To describe Lostine Chinook migratory and behavior patterns relative to flow
· To estimate the flow necessary to pass Chinook upstream through dewatered reaches and over diversion structures
· To identify spawning locations relative to arrival timing.


Monitoring irrigation diversions
· Tully Hill Diversion   has been considered fish friendly
· Clearwater Diversion
· Caudle Lane -  Control site no diversion 
· Lostine Diversion  - where city used to get drinking water
· Sheepridge  diversions

Radio Telemetry 
· Tagging
· Fixed sites record how many pass site
· Mobil -   truck and by foot

Diversion reconstruction
· Lostine rebuilt in 2012  
· So monitoring to see if improvement of passage time
· Initial data shows shorter time for passage

Questions
Why higher number of steelhead than salmon?
· Steelhead are a lot more flexible in when they leave and return and life history  
·  Also more habitats available.  Steelhead can spawn in much smaller tributaries.


[bookmark: _GoBack]Meeting Adjourned at 12:34 PM.

Respectfully Submitted

Eileen Williams
WC NRAC Standing Committee Secretary
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