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Presentation Notes
The Habitat Conservation Plans for Chelan PUD was signed in 2004. The HCPs include an adaptive approach to achieving no net impact (NNI) to salmon and steelhead due to the operation of our dams, Rocky Reach and Rock Island.  The approach is three pronged and includes: contribution of funds to habitat improvement projects; providing a standard of adult and juvenile fish passage survival through the hydro-facilities; and hatchery production.   
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Presentation Notes
Implementation of the PUD hatchery programs is overseen by Hatchery Committees which consists of a representative from each of the signatory parties in addition to PUD representatives.







®*Permit Requirements and Hatchery
Scientific Review Group (HSRG
Recommendations

NATIONAL MARINE FISHERIES SERVICE
SecTIoN 10(a)(1)(A) PERMIT FOR TAKE OF
ENDANGERED/THREATENED SPECIES

Permit Number: 18583
Permit Type: Scientific Research/Enhancement

Program Name:  Operation, monitoring, and evaluation of the Wenatchee River summer
steelhead hatchery program

Expiration Date:  December 31, 2027

Joint Permit Holders: Contact:

Washington Department of Fish and Wildlife Jim Unsworth, Director
600 Capitol Way N Phone: (360) 902-2200
Olympia, WA 98501-1091 Fax: (360) 902-2947

Public Utility District No. 1 of Alene Under.wood, Fish and Wildlife Manager
327X Wenatehee Ave. Phene. (509) 6614364 Hatchery Scientific Review Group
Review and Recommendations

Wenatchee, WA 98801 Fax: (509) 661-8108
Authorized Agent Contact
Yakama Nation, Fisheries Resource Management  Steve Parker, Technical Services Coordinator

P.O. Box 151 Phone: (509) 865-6262 } . .
Toppenish, WA 98948 Fax: (509) 865-6293 Wenatchee Summer Steelhead Population

and Related Hatchery Programs

January 31, 2009

Wenatchee Summer Steelhead
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Presentation Notes
The hatchery committees provide oversight of the hatchery programs (both operations and M&E). 
This includes meeting NMFS issued permit requirements that are intended to minimize take of ESA listed fish species. 
In addition to incorporating HSRG reform recommendations into implementation of these programs.  
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Presentation Notes
The Wenatchee steelhead program was started in 1989.
Up to 1998 broodstock collected at Wells Dam for a 400,000 smolt release program. 
Held and spawned at Wells FH
400,000 program
Eggs transferred, to Eastbank and Chelan FH
Acclimated at Turtle Rock Island 
Trucked and planted into Wenatchee Basin
Localized broodstock collected in 1998
Tumwater Dam and Dryden Dams
2009 in basin acclimation at Blackbird Island Pond,  Leavenworth, WA
2010 partial reuse circular tanks at Chiwawa Acclimation Ponds (CAP)




Hatchery Program Goal

“Support the recovery of ESA-listed species by increasing the
abundance of the natural adult population, while ensuring

appropriate spatial distribution, genetic stock integrity, and adult
spawner productivity.”

Wenatchee summer steelhead
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Presentation Notes
Currently the Wenatchee summer steelhead program is 50% conservation program (NxN brood crosses) and 50% is a safety-net (HxH brood origin) and the release target is 246,000 smolts. The hatchery program goal for this program is to….
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Presentation Notes
The first hatchery reform recommendation that was implemented for this program was localized broodstock collection began which in 1998 at Dryden and Tumwater Dam instead of at Wells Dam.  Since Brood Year 2012, when the hatchery program smolt mitigation number was reduced due to recalculation of our mitigation requirement, current broodstock needs are 70 HO and 70 NO. We consistently meet have met this target at the two collection locations. 

The Tumwater dam was built in 1907 with a fishway whose passage efficiency was not perfect. The dam was installed to divert water for a hydroelectric plant that provided power for electric locomotives passing through the Cascade tunnel. The dam was acquired by Chelan PUD in 1957 and the current fishway with trapping facilities was constructed in 1987.

Dryden diversion dam diverts water into the Dryden canal for agricultural purposes and does not span the entire Wenatchee River and provides fish passage at all flows.


ET]\/Iaximize Proportionate Natural Influence (PNI)

© PNI=running five year average > 0.67
(NMFS Section 10(a)(1)(A), 2017)

Trait Equilibria in Integrated Hatchery
Programs
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Presentation Notes
Maximizing the proportionate natural influence or PNI is another hatchery reform recommendation and permit requirement that is being implemented for the Wenatchee steelhead program.
An objective of integrated hatchery programs should be to limit domestication selection in populations that are supplemented with hatchery fish.
Integrated hatchery programs, programs whose broodstock consist of natural-origin adults, involve gene flow from the natural to the hatchery environment and the hatchery to the natural environment. 





ET]VIaximize Proportionate Natural Influence (PNI)

Maximizing proportionate natural influence (PNI)
of integrated hatchery programs

NO
pNp, = PNOB

¥ pNOB + pHOS

PNOB = mean proportion of a hatchery broodstock
composed of natural-origin adults

PHOS = mean proportion of hatchery-origin
spawners in a watershed or stream composed of
natural-origin adults


Presenter
Presentation Notes
For all you non-hatchery geeks, here is the formula for estimating PNI. 
Achieving a desired level of PNI is a tool to limit domestication, not eliminate it.
Wenatchee steelhead program, since the broodstock is 50% ho and 50% no and PNOB will always be .50, the most effective way to increase PNI is to reduce PHOS.
How do we manage PHOS?



EqProportionate Natural Influence (PNI
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Presentation Notes
Harvest and managing PHOS (adult management) falls under WDFW jurisdiction. Adult management occurs at facilities where fish can be trapped and in the Wenatchee, Tumwater’s fishway is used for adult management. 
Adult management in the Wenatchee is unique because of Tumwater. WDFW is able to estimate escapement of natural-origin fish above Tumwater and based on carrying capacity estimates, allows the appropriate number of hatchery-origin fish above Tumwater to fill the gap between natural-origin fish and capacity while at the same time meeting PNI requirements. 
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%roportionate Natural Influence (PNI)

Spawners Broodstock

PNI (5-yr
Brood year HOS HOB mean)

2001 127 103
2002 542 64
2003 350 : 90
2004 445 61
2005 862
2006 210 69
2007 115 58
2008 279 54
2009 545 73
2010 970 75
2011 472 70
2012 209 65
2013 148 68
2014 363 68
2015 484 52
2016 324 66
Average 403 71
Median 357 68

2010 to 2016 between 218 to 1,236 steelhead surplused at Tumwater.
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Presentation Notes
Over the past 10 years, there has been a steelhead fishery in Wenatchee River 8 out of 10 years. 
Since 2010, between 218 and 1,236 adult hatchery-origin steelhead were removed annually at Tumwater Dam. 
In years of low returns, like 2017, zero hatchery-origin fish are surplused. 
The good news is the Wenatchee steelhead PNI has been at 0.50 or greater 6 out of 7 years since adult management at Tumwater began; however adult management has not increased PNI and moved it closer to the gold star standard of 0.67 PNI. 
Difficult to achieve because our program is 50% HO and 50% NO, our PNOB will always be around 50%. 
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Trait Equilibria in Integrated Hatchery
Programs
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PNI has averaged around .50 for the Wenatchee steelhead program. …an even matched battle between hatchery selective forces and natural selective forces. 
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Presenter
Presentation Notes
As I mentioned earlier, I said we would return to Tumwater, where we trap our broodstock and conduct adult management. These two figures are an overview of Tumwater. The top one is when we are not trapping. 
Each year, the hatchery committee approves a Tumwater trapping protocol which essentially has been the same for the last four years. 
For steelhead, during years of high returns, beginning in February, we trap for adult management and stock composition 24/7 days per week.
During the summer modified trapping for spring Chinook and
Beginning on September 1 back to 24/7 for broodstock collection and adult management. 
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Pacific lamprey were historically present upstream of Tumwater Dam, but the extent of distribution is unknown. Electrofishing surveys conducted in 2010 and 2011 did not result in detecting presence of pacific lamprey upstream of Tum. There is a record of three lamprey being counted at the observation window in the 1980’s. 
There are a lot of unknowns regarding lamprey upstream migration in the Wenatchee sub-basin. There are thoughts that during certain flows, Tumwater Canyon below Tumwater is a flow barrier to lamprey. If a lamprey does make it past Tumwater Canyon, than Tumwater dam itself is a barrier to lamprey, which leaves the fishway when we are not trapping to collect broodstock and to manage phos, and the steep pass denil when we are trapping. 
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R. Lampman (UCSRB Salmon Conference 2018)
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The Yakama Nation began translocating lamprey to the mid and upper Columbia tributaries in 2011 and the Wenatchee specifically in 2015. Approximately half above and half below Tumwater.


Trade-offs
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R. Lampman (UCSRB Salmon Conference 2018)


Presenter
Presentation Notes
The translocated lamprey were PIT-tagged and detected entering the ladder and frequently moving between weir 15 and 18.
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Presentation Notes
10 Lamprey observation pass during non-trapping times additionally technician caught a video of a lamprey ascending the steep pass. 

This year, we have modified the Tumwater trapping protocol to allow for more opportunities for lamprey passage. 

This year, a year of forecasted low returns, we did not start trapping until March and for three days per week for stock composition, no adult management. 

More importantly, beginning September 1 instead of 24/7 trapping, the plan is to not trap at night, when it is thought that lamprey move upstream, and only trapping during the day for broodstock collection. The trade-off here is managing for broodstock collection and PNI, while at the same time minimizing impact to other species. 



Straying of hatchery salmon in Prince William
Sound, Alaska

Richard E. Brenner « Steve D. Moffitt -
William S. Grant
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As I mentioned earlier, the program used to acclimate its production on Columbia River water, upstream of the confluence of the Wenatchee and Columbia River and truck plant smolts into the Wenatchee River. Probably needless to say, the program had a straying problem…which can potentially create genetic issues for other populations outside of the Wenatchee sub-basin.
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Presentation Notes
To address this challenge the PUD constructed the Chiwawa acclimation site. The idea of acclimation sites is by acclimating fish on a water source from where we would like the fish to return to, the fish will home to the acclimation site potentially resulting in a reduction of straying and increased homing.
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Presentation Notes
Overwinter acclimation at the Chiwawa AF has likely reduced stray rates. Based on PIT-tag analyses, on average for brood years 2011 and 2012 (overwinter acclimated at Chiwawa AF), about 4% of the hatchery steelhead returns were last detected in streams outside the Wenatchee River Basin. This is compared to an average stray rate of 25% for brood years 2005 to 2010 (not overwinter acclimated at Chiwawa AF). 
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Overwinter acclimation at the Chiwawa AF may have resulted in tradeoffs between program objectives associated with minimizing stray rates and those associated with maximizing survival. Mean juvenile survival from release to McNary Dam for brood years 2005 to 2010 (not overwinter acclimated at Chiwawa AF) was 54.3% compared to brood years 2011 to 2015 (overwinter acclimated at Chiwawa AF) of 30.1%.
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Presentation Notes
This reduction in survival is likely a result of the smaller size fish that are produced at Chiwawa. 
The body size of smolts of steelhead originating from hatchery releases has long been believed to affect their post release survival and therefore the number of adult returns. Juveniles released at a larger size generally survive to maturity at a higher rate. 
Size at release data from the Wenatchee steelhead program indicates that as fish size at release increases, juvenile survival to McNary also increases. 
The mean size at release for brood years 2005 to 2010 (overwintered on Columbia River water) was 6 FPP compared to 10 FPP for brood years 2011 to 2016 (overwinter acclimated at Chiwawa AF on Wenatchee River water).   


Mean Water Temperature During Acclimation

14.0

o2
o

kO
o o

I
o

o
o

O

Y

Columbia River

—Wenatchee River


Presenter
Presentation Notes
Why you ask are the fish smaller? It is likely due to colder water temperatures. Wenatchee river water is quite a bit colder compared to Columbia River water from November to March where they become similar. Colder water typically results in less feeding and smaller fish. We are looking at different pre-acclimation rearing options that includes rearing the fish on warmer water and getting bigger before they are transferred to Chiwawa, perhaps moving them to Chiwawa later, or accepting the trade-offs between straying and survival.


"Trade-offs

® Residualism

* “Minimize residualism rates for hatchery releases and
maximize the rate and probability of downstream

migration.
(NMFS Section 10(a)(1)(A) (2017)

Photo: M. Humling, USFWS
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The final trade-off I am going to talk about today is regarding residualism. A special condition of our Section 10 permit is to minimize residualism rates for hatchery releases and maximize the rate and probability of downstream migration. The requirement is to minimize residualism, get the hatchery fish to leave once they are released and minimize ecological effects to other species. 


"Trade-offs

® Residualism

» “If the hatchery program is found to exceed the
agreed upon performance standard, additional
minimization measures (e.g., not releasmg ‘non-
migrants” into anadromous waters) may be
Implemented to further limit the occurrence of
residual hatchery steelhead in the natural
environment.”

(NMFS Section 10(a)(1)(A), 2017)

Photo: M. Humling, USFWS
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This is a challenge on many fronts, one measuring residualism is very difficult, if not impossible. But assuming we can determine what the residualism rate is for the program, than the HC must decide if that rate is acceptable. 

The steelhead lifehistory is variable. Steelhead have been shown to spend 1 to 6 years in freshwater prior to outmigraing. Additionally, studies have shown that the residualism rate exhibited by the offspring of wild broodstock was more than one order of magnitude greater than that of domesticated stock (Sharpe et al. 2007).?

If you recall, 50% of our program is wild broodstock/natural-origin fish. Does it make sense to collect these fish and bring them into our program to spawn, but if they exhibit signs of residualizing, we would put them in non-anadromous waters? Perhaps we should have just let them spawn naturally. 

How is that for a trade-off? We are currently working on evaluating what the potential residualism rate is for this program. For the sake of the natural-origin broodstock, hopefully we determine the rate is acceptable.



Questions?
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Presentation Notes
Implementation of Permit requirements and HSRG recommendations have been successful as they relate to fulfilling the specific hatchery reform actions; however, the hatchery committee is now presented with acknowledging unintended outcomes and tradeoffs as a result of these modifications. The next phase of hatchery reform for the Wenatchee summer steelhead hatchery program, should be for the hatchery committee members to focus on prioritization of these outcomes to support recovery of this ESA-listed species.
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