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SECTION 1.   GENERAL  PROGRAM  DESCRIPTION
1.1)
Name of hatchery or program.

Lewis River Early Winter Steelhead

1.2)
Species and population (or stock) under propagation, and ESA status.

State common and scientific names.

Lewis River Hatchery Winter Steelhead (Oncorhynchus mykiss)

Not listed – Chambers hatchery stock perpetuated for this program is not considered part of the Lower Columbia River steelhead ESU listed as threatened on March 19, 1998 (Federal Register, Vol. 63, No. 53, March 19, 1998).   The ESU was re-listed in 2005 (71FR 834). 

1.3)
Responsible organization and individuals 

Hatchery Operations Staff Lead Contact
Name (and title): 
Neil Turner, Lower Columbia River Complex Manager 

Agency or Tribe: 
Washington Department of Fish and Wildlife

Address:  

600 Capitol Way N. Olympia, WA 98501


Telephone: 

(360) 225-4390

Fax: 


(360) 225-6330

Email:


turnenet@dfw.wa.gov

Fish Management Staff Lead Contact


Name (and title): 
John Weinheimer, District Fish Biologist 
Agency or Tribe: 
Washington Dept. of Fish and Wildlife


Address:  

2108 Grand Boulevard, Mail Stop: S-19, Vancouver, WA 98661-4624

Telephone: 

(360) 906-6746


Fax: 


(360) 906-6776 


Email:


weinheimerj@dfw.wa.gov
Other agencies, tribes, co-operators, or organizations involved, including contractors, and extent of involvement in the program:

PacifiCorp Energy and Cowlitz PUD: FERC license operators for Lewis River Hydroelectric Projects consisting of the Merwin Project (Project No. 935), Yale Project (Project No. 2071), Swift No. 2 Project (Project No. 2213), and Swift No. 1 Project (Project No. 2111) (each individually referred to as a “Project” and collectively as the Projects”).  PacifiCorp provides operational funding for fish and wildlife projects in the Projects and coordination of the Aquatic Coordination Committee (ACC).  
PacifiCorp Energy Staff Lead Contact


Name (and title): 
Erik Lesko, Senior Aquatic Biologist

Agency or Tribe: 
PacifiCorp Energy


Address:  

825 NE Multnomah, 1500 LCT


Telephone: 

(503) 813-6624


Fax: 


(503) 813-6659


Email:


erik.lesko@pacificorp.com

In December 2004, as parties to the Lewis River Hydroelectric Projects Settlement Agreement (Section 14), Co – Managers including the Cowlitz Nation and Yakama Nation and several watershed organizations and individual citizens are represented as members of the Aquatics Coordination Committee (ACC).  The ACC is tasked to coordinate implementation of the aquatics PM&E Measures described in Section 3 (Anadromous Fish Re-introduction Outcome Goals) through Section 9 of the Settlement Agreement.  

Current ACC Representatives: 

American Rivers/Trout Unlimited:  Kate Miller- Aquatic Coordination Committee member.

City of Woodland:  Public Works Director (unnamed) - Aquatic Coordination Committee member. 

Cowlitz Indian Tribe:  Shannon Wills - Co-manager and Aquatic Coordination Committee member.

Cowlitz PUD: Diana Gritten-MacDonald -  Aquatic Coordination Committee Co-Chair.

Fish First:  Jim Malinowski - Aquatic Coordination Committee member. 

Lewis River Citizens at-large:  John Clapp - Aquatic Coordination Committee member.  

Lewis River Community Council:  Mariah Stoll/ Smith Reese - Aquatic Coordination Committee member. 

Lower Columbia River Fish Recovery Board:  Jeff Breckel - Aquatic Coordination Committee member.

Native Fish Society: Brett Swift - Aquatic Coordination Committee member.

NMFS: Michelle Day - Aquatic Coordination Committee member.
PacifiCorp Energy: Frank Shrier - Aquatic Coordination Committee Co-Chair.

Skamania County: Paul Pearce - Aquatic Coordination Committee member. 

USDA Forest Service: Karen Thompson - Aquatic Coordination Committee member. 

US Fish and Wildlife Service: Lou Ellyn Jones - Aquatic Coordination Committee member

Washington Department of Fish and Wildlife: Curt Leigh - Aquatic Coordination Committee member

Yakama Nation:   George Lee  -  Aquatic Coordination Committee  member.

1.4)
Funding source, staffing level, and annual hatchery program operational costs.
PacifiCorp and the Public Utility District No. 1 of Cowlitz County presently funds production of anadromous mitigation fish including spring Chinook, coho and steelhead that are released in the Lewis River system as part of the Hatchery and Supplementation Plan (H&S Plan – April 2006) proposed by PacifiCorp Energy and Cowlitz County PUD for the Lewis River Hydroelectric Projects (FERC Nos. 935, 2071, 2111 and 2213). The H&S Plan is required under Section 8 of the Lewis River Hydroelectric Projects Settlement Agreement (Settlement Agreement) dated November 30, 2004. 

Staff and Annual Operating Cost, as indicated below, applies cumulatively to all Merwin Hatchery operations and cannot be broken down specifically by program species. Currently, the H & S Plan mitigation goal in the Lewis River is managed to provide up to 13,200 (both winter and summer stocks) adult hatchery steelhead annually. Both Operational and Evaluation costs are covered by the H & S Plan.   

Funding: 100%  PacifiCorp and the Public Utility District No. 1 of Cowlitz County 

Merwin Hatchery Staffing level:  3.00 FTEs Current - Fish Hatchery Specialist 2, Fish Hatchery Specialist 3,  Fish Hatchery Specialist 4.    

Annual Operational costs – Merwin Hatchery (FY 2004-2005):  $318,347.000
Annual Monitoring and Evaluation/Coordination/Planning –  Monitoring and Evaluation Costs not determined at this time. 

1.5)
Location(s) of hatchery and associated facilities.


N.F. Lewis River Subbasin (WRIA 27.0168) 


Broodstock source:  Lewis River Hatchery Summer Steelhead 

Broodstock collection location: Lewis River Hatchery Trap/North Fork Lewis River/RKm 20.9/Lewis; and Merwin Trap/North Fork Lewis River/RKm 25.8/Lewis

Adult holding location:  Merwin Hatchery/North Fork Lewis River/RKm 30.6/Lewis

Spawning location:  Merwin Hatchery/North Fork Lewis River/RKm 30.6/Lewis

Incubation location:  Merwin Hatchery/North Fork Lewis River/RKm 30.6/Lewis

Rearing location:  Merwin Hatchery/North Fork Lewis River/RKm 30.6/Lewis;
Release Location:  Fish are trucked and planted in a downstream location adjacent to the Interstate - 5 Bridge/~RKm  8.1.


1.6)
Type of program.
Isolated (Segregated) Harvest

1.7)
Purpose (Goal) of program.
Mitigation - Rear and release 100,000 winter steelhead smolts at 5 – 8 fpp into the Lewis River system as part of the PacifiCorp/Cowlitz PUD Lewis River Hydroelectric Project FERC Project Nos. 935, 2071, 2111, 2213.    
1.8)
Justification for the program.

The program will be operated consistent with the Hatchery and Supplementation Plan (H&S Plan) proposed by PacifiCorp Energy and Cowlitz County PUD for the Lewis River Hydroelectric Projects (FERC Nos. 935, 2071, 2111 and 2213). The H&S Plan is required under Section 8 of the Lewis River Hydroelectric Projects Settlement Agreement (Settlement Agreement) dated November 30, 2004.  The goals identified by the parties to the Settlement Agreement formed the basis for actions proposed in this plan. The Settlement Agreement states that the goals of the Hatchery and Supplementation Program are to support: 1. Self-sustaining, naturally producing, harvestable native anadromous salmonids species  throughout their historical range in the North Fork Lewis River, and 2. The continued harvest of resident and native anadromous fish species (Lewis River Hatchery and Supplementation Plan H&S Plan – April 2006). 
Along with objectives in the H&S Plan, WDFW protects listed fish while providing harvest opportunity on Lewis River summer steelhead through the Lower Columbia Fisheries Management and Evaluation Plan (FMEP), submitted by WDFW to NOAA Fisheries Service (2001, updated in 2003).  The objectives of the FMEP are based on the WDFW Wild Salmonid Policy. In that policy, it states that harvest rates will be managed so that 1) spawner abundance levels abundantly utilize available habitat, 2) ensure that the number and distribution of locally adapted spawning populations will not decrease, 3) genetic diversity within populations is maintained or increased, 4) natural ecosystem processes are maintained or restored, and 5) sustainable surplus production above levels needed for abundant utilization of habitat, local adaptation, genetic diversity, and ecosystem processes will be managed to support fishing opportunities (WDFW 1997). In addition, fisheries will be managed to insure adult size, timing, distribution of migration and spawning populations, and age-atmaturity are the same between fished and unfished populations. By following this policy, fisheries’ impacts to listed steelhead, chinook salmon, coho and chum salmon in the Lower Columbia River (LCR) Evolutionary Significant Unit (ESU) will be managed to promote the recovery of these species and not at rates that jeopardize their survival or recovery. 

Because they are adipose fin-marked, returning fish are heavily targeted for selective harvest. Only after yearling smolts have dropped down to smoltification ponds at Merwin Hatchery are they trucked and planted downstream at the Interstate 5 Bridge.  This location is below ~ 22.6 RKm of  key habitat available for listed Chinook, coho, chum and steelhead in the free flowing N.F. Lewis River below Merwin Dam.  Key hatchery practices and management tools in place to reduce ecologic interactions with listed juveniles include: rearing fish to a size and condition factor (K) conducive to promoting rapid out-migration and thereby minimizing time spent in the river basin (WDFW Statewide Steelhead Interim Steelhead Rearing and Release Guidelines, 2001).   

To minimize impacts on listed fish by WDFW facilities operation and the Merwin Hatchery

winter steelhead program, the following Risk Aversions are included (Table 1). 

Table 1. Summary of risk aversion measures for the Merwin Hatchery winter steelhead program.

	Potential Hazard
	HGMP Reference
	Risk Aversion Measures

	Water Withdrawal
	4.2
	Water rights are formalized through trust water right #S2-24939 Department of Ecology. Monitoring and measurement of water usage is reported in monthly NPDES reports.

	Intake Screening
	4.2
	Maintain intakes and screens for NOAA compliance.

	Effluent Discharge
	4.2
	This facility operates under the “Upland Fin-Fish Hatching and Rearing” National Pollution Discharge Elimination System (NPDES) general permit which conducts effluent monitoring and reporting and operates within the limitations established in its permit administered by the Washington Department of Ecology (DOE). WAG -1052. Monthly and annual reports on water quality sampling, use of chemicals at this facility, compliance records are available from DOE.

	Broodstock Collection & Adult Passage
	2.2.3, 7.9
	No listed natural fish are used for broodstock collection. The Merwin or Lewis River Traps are monitored daily or as needed for enumeration and any wild fish release.

	Disease Transmission
	7.9
	Fish Health Policy in the Columbia Basin. Details hatchery practices and operations designed to stop the introduction and/or spread of any diseases within the Columbia Basin. Also, Policies and Procedures for Columbia Basin Anadromous Salmonid Hatcheries (Fish Health Policy Chapter 5, IHOT 1995). The program is also operated consistent with the State of Washington Co-Manager’s Fish Health Policies (2006).

	Predation & Competition
	2.2.3, 10.11
	Fish are released at a time, size, and life-history stage (smolts) to foster rapid migration to marine waters.  Smolts are transported to a downstream location for release to avoid listed Chinook, chum, steelhead productive habitat in the lower N.F. Lewis River.  


1.9) List of program “Performance Standards”.   

“Performance Standards” are designed to achieve the program goal/purpose, and are generally measurable, realistic, and time specific.  The NPPC “Artificial Production Review” document attached with the instructions for completing the HGMP presents a list of draft “Performance Standards” as examples of standards that could be applied for a hatchery program.  If an ESU-wide hatchery plan including your hatchery program is available, use the performance standard list already compiled. (From NMFS Performance Standards and Indicators for the Use of Artificial Production for Anadromous and Resident Fish Populations in the Pacific Northwest, January 17, 2001)

3.1  Legal Mandates

3.2  Harvest

3.3  Conservation of Wild/Naturally Spawning Populations

3.4  Life History Characteristics

3.5  Genetic Characteristics

3.6  Research Activities

3.7  Operation of Artificial Production Facilities

3.8  Socio-economic Effectiveness

1.10)  List of program “Performance Indicators”, designated by "benefits" and "risks."
“Performance Indicators” determine the degree that program standards have been achieved, and indicate the specific parameters to be monitored and evaluated.  Adequate monitoring and evaluation must exist to detect and evaluate the success of the hatchery program and any risks to or impairment of recovery of affected, listed fish populations.

 The NPPC “Artificial Production Review” document referenced above presents a list of draft “Performance Indicators” that, when linked with the appropriate performance standard, stand as examples of indicators that could be applied  for the hatchery program.  If an ESU-wide hatchery plan is available, use the performance indicator list already compiled.  Essential ‘Performance Indicators” that should be included are monitoring and evaluation of overall fishery contribution and survival rates, stray rates, and divergence of hatchery fish morphological and behavioral characteristics from natural populations.
The list of “Performance Indicators” should be separated into two categories:  "benefits" that the hatchery program will provide to the listed species, or in meeting harvest objectives while protecting listed species; and "risks" to listed fish that may be posed by the hatchery program, including indicators that respond to uncertainties regarding program effects associated with a lack of data. 

1.10)  List of program “Performance Indicators”, designated by "benefits" and "risks."
1.10.1) “Performance Indicators” addressing benefits.
3.1.2 Standard: Program contributes to mitigation requirements.

Indicator 3.1.2a: Number of fish released by program, returning, or caught, as applicable to given mitigation requirements.

3.1.3 Standard: Program addresses ESA responsibilities.

Indicator 3.1.3a: HGMP has been submitted for current operations to be determined sufficient under Section 4(d), as applicable.

3.2.1 Standard: Fish produced for harvest are produced and released in a manner enabling effective harvest, as described in all applicable fisheries management plans, while avoiding over harvest of non-target species.

Indicator 3.2.1a: Annual number of fish produced by this program caught in all fisheries, including estimates of fish released and associated incidental mortalities, by fishery.

Indicator 3.2.1b: Annual numbers of each non-target species caught (including fish 
retained and fish released/discarded) in fisheries targeting this population.

Indicator 3.2.1c: Recreational angler days, by fishery.

Indicator 3.2.1d: Catch per unit effort, by fishery.

3.2.2 Standard: Release groups are sufficiently marked in a manner consistent with information needs and protocols to enable determination of impacts to natural- and hatchery-origin fish in fisheries.

Indicator 3.2.2a: Marking rate by mark type for each release group.

Indicator 3.2.2b: Sampling rate by mark type for each fishery.

Indicator 3.2.2c: Number of marks of this program observed in fishery samples, and estimated total contribution of this population to fisheries, by fishery.

3.3.2 Standard: Releases are sufficiently marked to allow statistically significant evaluation of program contribution to natural production, and to evaluate effects of the program on the local natural population.  

 
Indicator 3.3.2a: Marking rates and type of mark.

Indicator 3.3.2b: Number of marks and estimated total proportion of this population in juvenile dispersal and in adults on natural spawning grounds.  

3.4.4 Standard: Annual release numbers do not exceed estimated basin-wide and local habitat capacity, including spawning, freshwater rearing, migration corridor, and estuarine and nearshore rearing.  

Indicator 3.4.4a: Annual release numbers from all programs in basin and subbasin, including size and life-stage at release, and length of acclimation, by program.

Indicator 3.4.4b: Location of releases and natural rearing areas.

Indicator 3.4.4c: Timing of hatchery releases, compared to natural populations.

Indicator 3.4.4d: Migration behavior of releases from this program.

3.5.3 Standard: Artificially produced origin adults in natural production areas do not  exceed appropriate proportion of the total natural spawning population†.

Indicator 3.5.3a: The ratio of observed and/or estimated total numbers of artificially produced fish on natural spawning grounds, to total number of naturally produced fish, for each significant spawning area. 

Indicator 3.5.3b: Observed and estimated total numbers of naturally produced and artificially produced adults passing a counting station close to natural spawning areas.

3.5.4 Standard: Juveniles are released on-station, or after sufficient acclimation to
 maximize homing ability to intended return locations.

Indicator 3.5.4a: Location of juvenile releases.

Indicator 3.5.4b: Length of acclimation period.

Indicator 3.5.4c: Release type, whether forced, volitional, or direct stream release.

Indicator 3.5.4d: Proportion of adult returns to program’s intended return location, compared to returns to unintended dams, fisheries, and artificial or natural production areas.

3.5.5 Standard: Juveniles are released at fully smolted stage.

Indicator 3.5.5a: Level of smoltification at release, compared to a regional smoltification index (when developed). Release type, whether forced, volitional, or direct stream release.

3.7.1 Standard: Artificial production facilities are operated in compliance with all applicable fish health guidelines and facility operation standards and protocols such as those described by IHOT, PNFHPC, the Co-Managers of Washington Fish Health Policy, INAD, and MDFWP.

Indicator 3.7.1a: Annual reports indicating level of compliance with applicable standards and criteria

Indicator 3.7.1b: Periodic audits indicating level of compliance with applicable standards and criteria.

3.7.2 Standard: Effluent from artificial production facility will not detrimentally affect natural populations.

Indicator 3.7.2a: Discharge water quality compared to applicable water quality standards and guidelines, such as those described or required by NPDES, IHOT, PNFHPC, and Co-Managers of Washington Fish Health Policy tribal water quality plans, including those relating to temperature, nutrient loading, chemicals, etc.

3.7.3 Standard: Water withdrawals and instream water diversion structures for artificial production facility operation will not prevent access to natural spawning areas, affect spawning behavior of natural populations, or impact juvenile rearing environment.

Indicator 3.7.3a: Water withdrawals compared to applicable passage criteria.

Indicator 3.7.3b: Water withdrawals compared to NMFS, USFWS, and WDFW juvenile screening criteria. 

Indicator 3.7.3c: Number of adult fish aggregating and/or spawning immediately below water intake point.

Indicator 3.7.3d: Number of adult fish passing water intake point.

Indicator 3.7.3e: Proportion of diversion of total stream flow between intake and outfall.

3.7.5 Standard: Any distribution of carcasses or other products for nutrient enhancement is accomplished in compliance with appropriate disease control regulations and guidelines, including state, tribal, and federal carcass distribution guidelines.
Indicator 3.7.5a: Number and location(s) of carcasses or other products distributed for nutrient enrichment.

Indicator 3.7.5b: Statement of compliance with applicable regulations and guidelines.

3.7.8 Standard: Predation by artificially produced fish on naturally produced fish does not significantly reduce numbers of natural fish.
Indicator 3.7.8a: Size at, and time of, release of juvenile fish, compared to size and timing of natural fish present.

3.8.1 Standard: Cost of program operation does not exceed the net economic value of fisheries in dollars per fish for all fisheries targeting this population.

Indicator 3.8.1a: Total cost of program operation.

3.8.2 Standard: Juvenile production costs are comparable to or less than other regional programs designed for similar objectives.

Indicator 3.8.2a: Total cost of program operation.

Indicator 3.8.2b: Average total cost of activities with similar objectives.

3.8.3 Standard: Non-monetary societal benefits for which the program is designed are achieved.

Indicator 3.8.3a: Number of adult fish available for tribal ceremonial use.

Indicator 3.8.3b: Recreational fishery angler days, length of seasons, and number of licenses purchased.

1.10.2) “Performance Indicators” addressing risks.

3.2.1 Standard: Fish produced for harvest are produced and released in a manner enabling effective harvest, as described in all applicable fisheries management plans, while avoiding over harvest of non-target species.

Indicator 3.2.1a: Annual escapements of natural populations that are affected by fisheries targeting program fish.

3.3.1 Standard: Hatchery program does not contribute to natural spawning areas. 

Indicator 3.3.1a: Annual number of spawners on spawning grounds, by age.

Indicator 3.3.1b: Spawner-recruit ratios.

Indicator 3.3.1c: Annual number of redds in selected natural production index areas.

3.5.6 Standard: The number of adults returning to the hatchery that exceeds broodstock needs is declining. 

Indicator 3.5.6a: Number of adults available for broodstock (moving geometric mean, based on number of ages at return for this species).

3.6.1 Standard: The artificial production program uses standard scientific procedures to evaluate various aspects of artificial propagation.

Indicator 3.6.1a: Scientifically based experimental design, with measurable objectives and hypotheses.

3.7.4 Standard: Releases do not introduce pathogens not already existing in the local populations, and do not significantly increase the levels of existing pathogens.
Indicator 3.7.4a: Certification of juvenile fish health immediately prior to release, including pathogens present and their virulence.

Indicator 3.7.4b: Juvenile densities during artificial rearing.

3.7.7 Standard: Weir/trap operations do not result in significant stress, injury, or mortality in natural populations.
Indicator 3.7.7a: Mortality rates in trap.

Indicator 3.7.7a: Prespawning mortality rates of trapped fish in hatchery or after release.

1.11)  Expected size of program.  

In responding to the two elements below, take into account the potential for increased fish production that may result from increased fish survival rates effected by improvements in hatchery rearing methods, or in the productivity of fish habitat.  
1.11.1) Proposed annual broodstock collection level (maximum number of adult fish).

200 adults (100 females and 100 males). Egg take goal is 145,000 green eggs (minus positive IHN samples).

1.11.2) Proposed annual fish release levels (maximum number) by life stage and location.  (Use standardized life stage definitions by species presented in Attachment 2).

	Life Stage 
	Release Location 
	Annual Release Level

	Yearling 
	Lewis River at I-5 Bridge (~RKm 8.1)
	100,000


1.12)
Current program performance, including estimated smolt-to-adult survival rates, adult production levels, and escapement levels.  Indicate the source of these data.

Provide estimated smolt-to-adult survival rate, total adult production number, and escapement number (to the hatchery and natural areas) data available for the most recent twelve years (roughly three fish generations), or for the number of years of available and dependable information.  Indicate program goals for these parameters.
A smolt-to-adult contribution percent as indicated below includes freshwater sport catch plus hatchery returns in the system (Table 2). This contribution percent may be overestimated as an unknown number includes fish re-cycled from Merwin Dam FCF that may contribute to the freshwater sport catch.  Correspondingly, after 2000, the freshwater sport catch does not include steelhead harvested  in the Lewis River mainstem below the confluence with the E.F. Lewis River.  The catch below the E.F. Lewis River confluence has ranged from 78 – 256  since 2002 (WDFW Catch Record Cards).  The catch cannot be determined from N.F. Lewis or E.F. Lewis River plants. Also not represented are approximately 2 - 11 winter steelhead reported annually since 2002 from Cedar Creek (main tributary entering the N.F. Lewis River at RKm 20.9).   
Table 2.   Estimated adult contribution to sport and recorded rack returns.   Plant data is from the WDFW Fish Plant Database (K. Henderson 2007).  Sport catch from WDFW Historical Database and catch record cards (CRC).  Hatchery returns include adults collected at Lewis River Hatchery and the Merwin Dam FCF.  Hatchery return data from WDFW Historical Database Files (1995 – 1997) and from WDFW Escapement Reports (1998-2007).  

	 Return Year¹
	Merwin Hatchery Smolt Release¹
	Additional Smolt Releases²
	Fresh-water Sport
	Hatchery Return³
	Smolt-to-Adult Contribution %

	1995/1996
	
	173,945 
	996
	1,000
	1.15%

	1996/1997
	
	122,566 
	994
	647
	1.34%

	1997/1998
	123,248
	
	226
	442
	.54%

	1998/1999
	123,776
	
	260
	907
	.94% 

	1999/2001
	115,200
	
	591
	377
	.84%

	2000/2001
	101,592
	
	624
	824
	1.43%

	2001/2002
	199,717
	
	2,568
	4,521
	3.56%

	2002/2003
	104,110
	
	927
	2.047
	.89%

	2003/2004
	102,635
	
	1,038
	2,117
	3.09%

	2004/2005
	102,370
	
	1,129
	2,162
	3.23%

	2005/2006
	112,067
	
	1,239
	2,329
	3.18%

	2006/2007
	93,056
	
	1,077
	1,920
	3.22% 

	Totals
	1,177,771
	295,511
	11,669
	17,248
	2.45%


¹  Return years based on spring plants 1 year prior. 1.5 + or 2.5+ salt returns cannot be broken out.

² Additional Smolt Release column are plants originating from Beaver Creek Hatchery.   

³ Data includes fish trapped at Lewis River Hatchery and at Merwin Dam FCF and fish plus fish transferred to Merwin Hatchery for use as broodstock. 

1.13) Date program started (years in operation), or is expected to start.

The first year of operation was 1994 with first smolt release in 1996. 
1.14) Expected duration of program.

Ongoing as per conditions and timeline set forth in the Hatchery and Supplementation Plan (H&S Plan – April 2006)

1.15) Watersheds targeted by program.

Include WRIA or similar stream identification number for desired watershed of return.

N.F. Lewis River Subbasin (WRIA 27.0168) 
1.16)
Indicate alternative actions considered for attaining program goals, and reasons why those actions are not being proposed.
1.16.1) Brief Overview of Key Issues

The hatchery steelhead program is a segregated program that utilizes a non-local hatchery stock (Chambers early stock) for production (HSRG Principals and Recommendations April 2004).  It is not possible to remove all non-harvested hatchery origin steelhead from the system.   Besides ecological impacts on listed steelhead and other listed salmonids, the hatchery steelhead program presents a genetic risk if they spawn with wild summer and winter steelhead and a competition risk if progeny are produced.   

The sole purpose of the release of Lewis River hatchery stock winter steelhead into the N.F. Lewis River is to continue a winter steelhead sport fishery while eliminating a directed harvest on wild steelhead. Adults are trapped at Merwin Dam FCF or Lewis River Hatchery and transported for spawning at Merwin Hatchery.  Returning adults that are trapped at Merwin Dam are marked and returned to the river just below the confluence with the E.F. Lewis (RKm 5.24) for additional harvest opportunity.  If they are trapped at Merwin Dam a second time, they are trucked to Horseshoe Lake for additional sport harvest in a closed system or used for food bank or tribe needs. Any adults that escape the fishery may spawn in the system, but the majority of historic spawning area for wild summer steelhead in the N.F. Lewis is not accessible at this time because of a series of dams that blocks migration.  

1.16.2) Potential Alternatives to the Current Program 

Alternative 1: Eliminate the non-local program and use the native stock for this program. WDFW is currently involved in a research project on the Kalama River that will provide information on the feasibility of using the native population. This alternative would require mining of the local stock.   A wild steelhead late winter stock supplementation program for the Upper Lewis River system is being reviewed at this time.  

Alternative 2: Eliminate the program. This action would significantly reduce potential interaction with the natural population and eliminate impacts on other ESA listed species. This alternative is not considered acceptable. Currently this program supports a popular sport fishery in the N.F. Lewis River and elsewhere.

1.16.3) Potential Reforms and Investments

Reform/Investment 1: If the local stock were to be used for this program, new rearing facilities and heated water systems would be needed to produce 1-year smolts from the entire run time.

Reform/Investment 2: If the local stock were to be used for this program, new trapping facilities would be needed to acquire broodstock and maintain an integrated population.

Reform/Investment 3: If the local stock were to be used for this program, monitoring and evaluation will be needed to ensure that the survival of the native population is not impacted and to decrease the risk of impacting other ESA listed species.
It is expected that individual hatchery programs in the basin will be evaluated by the ACC consistent with recommendations and policies that are agreed upon by the Co-Managers based on the Statewide Steelhead Management Plan (March 2008).   Further capital or facility upgrades and improvements to this program would be identified following these recommendations. 

SECTION 2.  PROGRAM EFFECTS ON ESA-LISTED SALMONID POPULATIONS. 
2.1) List all ESA permits or authorizations in hand for the hatchery program.

None. This HGMP will be submitted to replace the previously submitted (November 15, 2004) Merwin Winter Steelhead HGMP.

2.2)
Provide descriptions, status, and projected take actions and levels for ESA-listed natural populations in the target area.
2.2.1)
Description of ESA-listed salmonid population(s) affected by the program.
Identify the ESA-listed population(s) that will be directly affected by the program.

None.  Chambers stock or derivatives of this hatchery steelhead stock is not part of the Lower Columbia Steelhead ESU.   

- Identify the NMFS ESA-listed population(s) that may be incidentally affected by the program. 
Lower Columbia River chinook salmon (Oncorhynchus tshawytscha) within the

Evolutionary Significant Unit (ESU) are federally listed as “threatened” under the Endangered Species Act effective May 24, 1999.  This includes spring and fall Chinook populations.  

Lower Columbia River steelhead (Oncorhynchus mykiss) were listed as “threatened” under the ESA on March 19, 1998.  This includes summer and winter steelhead stocks. 

Columbia River chum salmon (Oncorhynchus keta) – Columbia Mainstem and tributary chum were listed as “threatened” under the ESA on March 25, 1999. 

Lower Columbia River coho (Oncorhynchus kisutch) were listed as “threatened” under the ESA on June 28, 2005. 

Lower Columbia DPS Bull Trout (Salvelinus confluentus) were listed as threatened by the U.S. Fish and Wildlife Service on June 10, 1998 (63 FR 31647).  
2.2.2)
Status of ESA-listed salmonid population(s) affected by the program.
- Describe the status of the listed natural population(s) relative to “critical” and “viable” population thresholds (see definitions in “Attachment 1").

[image: image1.wmf]
Source- LCFRB 2004.

Lower N.F Lewis River Coho (Oncorhynchus kisutch).
Coho historically spawned throughout the basin.  Natural spawning is thought to occur in most areas accessible to coho; coho currently spawn in the North Lewis tributaries below Merwin Dam including Ross, Cedar, NF and SF Chelatchie, Johnson, and Colvin Creeks; Cedar Creek is the most utilized stream on the mainstem.   Lewis River wild coho run is a fraction of its historical size. An escapement survey in the late 1930s observed 7,919 coho in the North Fork.   N.F. Lewis River (Below Merwin Dam) average run size (2000-2004) was 3,778 (LCFRB Executive Summary May 2004).  Current viability not determined (LCFRB Assessment Technical Document May 2004).  

Lower N.F Lewis River spring chinook salmon (Oncorhynchus tshawytscha).

At one time, an indigenous stock of spring chinook existed in the Lewis River, but with the construction of Merwin Dam (RM 19.5) in 1931, the majority of the spawning reaches became inaccessible and the stock subsequently declined.and in the NF Lewis River is extirpated.  Early attempts to save the stock through hatchery production failed. By 1950, only a remnant population existed in the river, spawning primarily in the waters immediately below Merwin Dam and Cedar Creek. N.F. Lewis River (Below Merwin Dam) average run size (2000-2004) was 300 (LCFRB Executive Summary May 2004).  Current viability is Low (LCFRB Assessment Technical Document May 2004).  

Lower N.F Lewis River fall chinook salmon (Oncorhynchus tshawytscha).
As defined by harvest management units, there are four stocks of fall chinook that return to the Columbia River. These include the lower river hatchery (LRH), lower river wild (LRW) , Bonneville Pool Hatchery (BPH) and the upriver brights (URB). The North Lewis wild fall chinook represent about 80 percent of the wild fall chinook returning to the lower Columbia River.  Natural spawning over the last 10 years has ranged from about 5,300 to 19,000 adults. Escapement estimates are based on peak fish counts, which are used as an index to estimate total spawners. The majority of the spawning takes place within the 4- mile stretch between the Lewis River Hatchery and Merwin Dam, in addition to Cedar Creek.  N.F. Lewis River (Below Merwin Dam) average run size (2000-2004) was 6,493 (LCFRB Executive Summary May 2004).  Current viability is Med+  (LCFRB Assessment Technical Document May 2004).  

Lower N.F Lewis River steelhead (Oncorhynchus mykiss). Smoker et al. (1951) believed that combined winter and summer runs of native steelhead on the North Fork above Merwin Dam formerly exceeded 1,000 adults.  Adult winter steelhead enter the basin from November through May with peak migration occurring in January and March for hatchery and wild fish, respectively. N.F. Lewis River (Below Merwin Dam) average winter run (2000-2004) is unknown (LCFRB Executive Summary May 2004).  Current viability is Low (LCFRB Assessment Technical Document May 2004).  There are no adequate abundance trend data for North Fork Lewis summer steelhead and the current viability is V Low. 
Lower N.F Lewis River chum salmon (Oncorhynchus keta). Chum salmon production in the Lower Columbia River has drastically declined over the past fifty years (WDF 1951; WDFW et al. 1993). Many lower Columbia River tributaries once produced chum. However, at present significant natural production appears to be limited to three areas: Grays River, the area just below Bonneville Dam (Hardy and Hamilton creeks and the area around Ives Island) and an area just upstream from the I-205 bridge (the Woods’ and River Shore spawning areas).   Total Lewis River system (Below Merwin Dam) average run size (2000-2004) was 150 (LCFRB Executive Summary May 2004).  Current viability is Low (LCFRB Assessment Technical Document May 2004).  

- Provide the most recent 12 year (e.g. 1988-present) progeny-to-parent ratios, survival data by life-stage, or other measures of productivity for the listed population.  Indicate the source of these data.
Lower N.F Lewis River Coho (Oncorhynchus kisutch). EDT equilibrium at current conditions indicate a N.F. Lewis River potential of 1,624 at 4.7 R/S.  With an average 300 adults or less, survival and productivity is well below present ranges although significant production may be occurring in Cedar Creek. (LCFRB Assessment Technical Document May 2004).  

Lower N.F Lewis River spring chinook salmon (Oncorhynchus tshawytscha). EDT equilibrium at current conditions indicate a N.F. Lewis River potential of 1,624 at 4.7 R/S.  Current estimates by region staff indicates extremely limited wild production range of approximately 50 – 100 fish total indicating survival and productivity is well below current conditions (LCFRB Assessment Technical Document May 2004).  

Lower N.F Lewis River fall chinook salmon (Oncorhynchus tshawytscha).  EDT equilibrium at current conditions indicate a N.F. Lewis River potential of 9,388 at 11.2 R/S.  Average escapement from 2000-2004 is 6,493 (LCFRB Assessment Technical Document May 2004).  

Lower N.F Lewis River steelhead (Oncorhynchus mykiss).  EDT estimates below Merwin Dam in the N.F. Lewis, present abundance is 367 fish.  Trap counts at Merwin FCF indicate an annual escapement of 50 - 150 adults with additional spawners downstream of the dam and not counted at the Merwin Dam FCF.  Combined with the Upper Lewis potential, EDT equilibrium at current conditions indicate a N.F. Lewis River potential of 2,320 at 4.7 R/S.  

Lower N.F Lewis River chum salmon (Oncorhynchus keta). EDT indicates at current conditions a potential of 4,418 at 2.7 R/S.  Hatchery personnel at Lewis River Hatchery and Merwin Dam FCF may encounter a handful of chum annually at the trap sites although additional fish are observed in the river in those areas.  

· Provide the most recent 12 year (e.g. 1988-1999) annual spawning abundance estimates, or any other abundance information.  Indicate the source of these data.  (Include estimates of juvenile habitat seeding relative to capacity or natural fish densities, if available).
Lower N.F Lewis River Coho (O. kisutch). There are no adequate abundance trend data for Lewis coho WDFW SaSI Database Web Site).
Lower N.F Lewis River spring chinook salmon (O. tshawytscha). Spring chinook salmon abundance estimates in the Lewis River system including hatchery and wild fish (1990 –2001 Lower Columbia FMEP 2003, 2001 –present from WDFW SaSI Database Web Site).
	Lower North Fork Lewis River Spring Chinook Escapement

	Return YR 
	Escapement 
	Return YR 
	Escapement 

	1990
	1,419
	1999
	270

	1991
	1,632
	2000
	439

	1992
	1,328
	2001
	475

	1993
	1,429
	2002
	487

	1994
	478
	2003
	679

	1995
	279
	2004
	529

	1996
	504
	2005
	122

	1997
	417
	2006
	857

	1998
	213
	2007
	Na 


Lower N.F Lewis River fall chinook salmon (O. tshawytscha). Fall chinook salmon abundance estimates in the LCR (1990 –2001 Lower Columbia FMEP 2003, 2001 – present from WDFW SaSI Database Web Site).
	Return YR 
	Escapement 
	Return YR 
	Escapement 

	1990
	17,506
	1999
	3,184

	1991
	9,066
	2000
	9,827

	1992
	6,307
	2001
	15,000

	1993
	7,025
	2002
	Na 

	1994
	9,939
	2003
	Na 

	1995
	9,718
	2004
	Na 

	1996
	14,166
	2005
	9,868

	1997
	8,670
	2006
	12,746

	1998
	5,929
	2007
	3,854


Reference- East Fork Lewis winter steelhead (O. mykiss). Index Redd Surveys, 1990 – present (SaSI WDFW). There are no adequate abundance trend data for Mainstem/North Fork Lewis winter steelhead.  Trap counts at the Grist Mill on lower Cedar Creek (N.F. Lewis River) and redd counts in the mainstem Cedar Creek above the trap have recently been initiated. An escapement goal of 698 fish has been established for this stock. 

	Return YR 
	Escapement 
	Return YR 
	Escapement 

	1990
	140
	1999
	276

	1991
	102
	2000
	Na 

	1992
	72
	2001
	377

	1993
	88
	2002
	292

	1994
	90
	2003
	552

	1995
	78
	2004
	1,298

	1996
	53
	2005
	246

	1997
	192
	2006
	458

	1998
	250
	2007
	Na


North Fork wild summer steelhead (O. mykiss). counts of up to 100 fish annually are released from Merwin Dam FCF (WDFW Escapement Reports 2000 – 2006).     

Lower N.F Lewis River chum salmon (O. keta. Adult escapement for either the N.F. Lewis or East Fork Lewis chum is not available.  Adult counts of a few fish only are reported sporadically in WDFW escapement reports from Lewis River Hatchery, although staff may see more individuals adjacent to the trap area.  

Provide the most recent 12 year (e.g. 1988-1999) estimates of annual proportions of direct hatchery-origin and listed natural-origin fish on natural spawning grounds, if known.

Lower N.F Lewis River Coho (O. kisutch): Unknown. Regional staff indicates a majority of the spawners may be of hatchery origin although Cedar Creek may consist of significant wild origin spawners.  

Lower N.F Lewis River spring chinook salmon (O. tshawytscha): Unknown. Regional staff indicates a majority of the spawners may be of hatchery origin.   

Lower N.F Lewis River fall chinook salmon (O. tshawytscha):  All natural fish in the spawning population as there has been no hatchery production since the mid 1980’s. 

Lower N.F Lewis River steelhead (O. mykiss):  Unknown, although some  early stock (Chambers) interaction may occur although peak spawning time between the wild and hatchery stocks may be separate. Genetic testing is currently ongoing in several Lower Columbia tributary populations including Lewis River samples for successful genetic interaction if any.   

Lower N.F Lewis River chum salmon (O. keta):  All natural fish in the spawning population.

2.2.3)
Describe hatchery activities, including associated monitoring and evaluation and research programs, that may lead to the take of listed fish in the target area, and provide estimated annual levels of take.

- Describe hatchery activities that may lead to the take of listed salmonid populations in the target area, including how, where, and when the takes may occur, the risk potential for their occurrence, and the likely effects of the take.

Hatchery activities listed below were identified in the ESA Section 7 Consultation “Biological Opinion on Artificial Propagation in the Columbia River Basin” (March 29, 1999) as activities where take of listed species could occur.  “Section 1”is a list of hatchery activities that may handle non-targeted listed fish during broodstock collection activities for the hatchery program or instances  where structures exist permanently and listed fish are handled and released.  Section “2” is a discussion of “indirect” impacts (not measurable by take) on listed salmonids.    

Section 1 – Potential to handle listed fish. 

Broodstock Program:

Winter steelhead begin entering to the Lewis River system in November and continue through February with hatchery broodstock collected at the Merwin Dam FCF or Lewis River Hatchery and transported to Merwin Hatchery for holding and eventual spawning.  Only hatchery marked (adipose fin-clip) broodstock are selected.  All wild steelhead collected at Merwin Dam FCF (or Lewis River Trap incidentally) are released back to stream and excluded from the broodstock collection.  Sorting several species at Merwin Dam FCF involves large numbers of steelhead for recycling and also releasing wild steelhead back to stream.  The early winter steelhead collection is over by early February with the wild winter steelhead appearing from March on.  
Broodstock Spawning/Pathology Sampling: 

Only hatchery identified winter run steelhead are spawned.  After spawning, all broodstock (up to 60 total or 100% if needed), moribund females or even fresh pond mortality may be kidney/spleen sampled for thorough pathogen screening (Salmonid Disease Control Policy of the Fisheries Co-Managers of Washington State Policy, 1998 and Draft Version 2006).   Protocol does not take listed fish. 
Rearing Program:  

Only hatchery steelhead are reared on-station.  Listed fish are not reared in this program.  

Operation of Hatchery Facilities: 

Potential facility operation impacts on listed fish include; water withdrawal, hatchery effluent, and intake compliance.  Monitoring and maintenance are conducted along with staff observations.  Effluent at outfall areas is rapidly diluted with main stem flows and operation is within permitted guidelines. (See HGMP Sections 4.1 and 4.2).  All permit requirements are followed in order to minimize the potential indirect ‘Take” associated with the operations of theses facilities.  No take of listed fish are reported by staff during the normal operation of the hatchery.   

Monitoring Activities:

There are no monitoring activities directly associated with listed fish within this hatchery program outside of incidental trapping of listed fish at hatchery weirs.  Monitoring activities are conducted by WDFW staff includes smolt monitoring or redd/spawner index surveys in Cedar Creek or Lewis River system.  Specifics to those wildstock monitoring programs are not included as part of this HGMP. 
Section 2 – Section for discussions of indirect takes associated with operation of the hatchery, ecological interactions including competition, predation and genetic introgression from hatchery steelhead releases.   

Releases of hatchery fish (Indirect Impacts): 

Several wild juvenile salmonid species use the Lewis River system and tributaries may be affected by affected by hatchery releases.   Several policies, strategies and actions to reduce these impacts are part of current management efforts.  Indirect takes from hatchery releases such as predation and competition are highly uncertain and are dependant on a multitude of factors (i.e. data for population parameters - abundance, productivity and intra species competition).  Although an HGMP may discuss current understanding of these effects, it is not feasible to determine or estimate take.  Negative interactions of hatchery fish on ESA listed populations that are described below include: (a) genetic introgression, (b) competition, (c) disease transmission, and (d) predation.   

a) Genetic Introgression:

Genetic introgression may occur if hatchery adults spawn in the wild.  Both temporal and spatial separation of hatchery and wild stocks play a role in the amount of potential genetic introgression.    Although spawn timing for listed winter steelhead stocks can range from January to June, the current existing wild component in many populations spawn primarily from early March to early-mid June (et al. WDFW 2002).  Summer stock spawning is  believed to occur approximately one month earlier than wild winter stocks. Overlap of  hatchery spawners may occur with some proportion of the wild steelhead stocks but the amount of “effective” spawning overlap depends on timing and spatial distribution opportunities in the system. 

b) Competition / Niche-Displacement:

To minimize the impacts of niche-displacement (or density-dependent effects) releases will be consistent with WDFW Statewide Steelhead Rearing Guidelines and as recommended by the NMFS (1999 Biological Opinion).  The Merwin steelhead hatchery program maximizes smolting condition through behavior, acclimation, timing, feed management and condition factors.  Fish are only planted after moving out of the rearing ponds down to two smoltification ponds where they are trucked for release at a downstream location.   Releases therefore will migrate quickly, thus reducing affects of density limiting factors such as residualism, competition and predation. Information from studies for individual watersheds including the Lewis River system specific to competition or niche displacement have not be conducted or are not available at this time.

Hatchery migrants would encounter wild fry, fingerlings and yearlings even below the downstream plant site at Interstate 5.  Fall chinook emergence is believed to start in late March or April, peeking in late April and early May, in the Lewis River.  Outmigration continues to late summer. Emigration from Cedar Creek to the Lewis River occurs early, starting in mid-March (Rawding 2004). Below (Figure 1) are length data vs. outmigtation rate for Cedar Ck. fall chinook: (provided by D. Rawding WDFW)
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 Figure 1. Cedar Creek Outmigration.

Actively migrating summer steelhead smolts released by late April or early May may vacate prior to new emergent listed steelhead (Table 3)
Table 3.  Steelhead Spawn and Emergence Windows.

	Race
	Spawn Time
	Peak Spawn Window
	Incubation to Hatch
	Swim-up

Window
	Swim-up @ 50% Date
	Source

	Winter
	March – May
	April 15 - 25th
	May 13 – June 15
	May 27-July 7
	June 17
	LCSI Draft 1998

	Summer
	February –April
	March 20-30th.
	April 14 – May 18
	April 28 – June 2
	May 15
	Kalama Research Report



Source: LCFRB 2004.

Up to 95% of listed chum from the system (or other important chum areas - Duncan Creek) have vacated prior to hatchery steelhead releases (Figure 2). 

Figure 2.  Chum salmon out migration timing at Duncan Creek for Brood Year 2002 & 2003 (provided by D. Rawding WDFW). 
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c) Disease Transmission:

Interactions between hatchery reared and naturally produced populations may be a source  of pathogen and disease transmission although there is little evidence showing that diseases are transmitted from hatchery fish to wild fish (Steward and Bjornn 1990).  WDFW conducts fish disease examinations to ensure minimal disease transmission and to prevent the introduction and/or spread of any fish diseases. Fish health-monitoring efforts include fish health examinations and virus sampling, abnormal fish loss investigations, virus sampling, and pre-transfer and pre-liberation inspections. All activities are done in accordance with guidelines developed under the Salmonid Disease Control Policy of the Fisheries Co-Managers of Washington State (2006) and consistent with Fish Health Policies in the Columbia Basin.
(d)  Predation – Freshwater Environment:

Steelhead released from hatchery programs may prey upon listed species of salmonids, but the magnitude of predation will depend upon the characteristic of the listed population of salmonids, the habitat in which the population occurs, and the characteristics of the hatchery program (e.g., release time, release location, number released, and size of fish released).   

Generally, salmonid predators are thought to prey on fish approximately 1/3 or less their length (USFWS 1994), although coho salmon have been observed to consume juvenile chinook salmon of up to 46% of their total length in laboratory experiments (Pearsons et al. 1998).   Hatchery steelhead are released per Statewide Rearing and Release Guidelines indicating an average length of 205 mm fl.  
Studies have estimated predation risks to listed Chinook which would be the species most available to be impacted during the outmigration timing of the released steelhead smolts. Hawkins and Tipping (1999),  found that, coho, steelhead and sea-run cutthroat trout prey on naturally produced chinook fry.  Mean chinook fry per stomach sampled ranged from 0.05-0.11 for coho; 0.01-1.13 for steelhead; 0.00-2.13 for sea-run cutthroat.  Even so, the authors noted: 

 “The substantial increase in predation rates in 1998 probably reflects an increase chinook fry abundance that year. Nearly 3 times more chinook fry appeared to be present in 1998 compared to 1997, based on similar seining effort, timing and sampling sites.” Releases of hatchery sea-run cutthroat trout on the Lewis River will stop after the 1999 release, due to their consumption of wild chinook fry as smolts and their low return rates as adults.” “This stock has remained relatively healthy while other lower Columbia River stocks have declined in the last decade.”

Additionally, several additional predation studies have also been done on this subject for listed Chinook (Table 4).  Accumulation of several statewide studies of steelhead predation on listed Chinook has been compiled by WDFW staff are shown in Table 5 (DRAFT document - Predation of Naturally-produced Fall Chinook Fry by Hatchery Steelhead Juveniles in Western Washington Rivers,  Sharpe, C., Topping, P.,  Pearsons, T., Dixon, J., and Fuss, H., WDFW Fish Program, Science Division, 2006).    
Table 4. Review of hatchery steelhead predation studies on wild Chinook fry.
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· Provide information regarding past takes associated with the hatchery program, (if known) including numbers taken, and observed injury or mortality levels for listed fish.

No listed fish (steelhead) are targeted for this segregated hatchery program.  Listed winter  steelhead incidentally entering trapping sites are handled for release from trapping facilities. Trap and release of wild winter steelhead occurs mostly from the Merwin Dam FCF but also at Lewis River Hatchery  and  are reported on 1998 – 2007 WDFW Escapement Reports (Table 9).  No mortalities are observed for winter fish. 

Table 9. 1998 – 2007 N.F. Lewis Wild winter Steelhead Released and Mortality figures. 

	YEAR
	Lewis River Hatchery
	Merwin Dan FCF

	
	Total Number Handled
	Mortalities
	Total Number Handled
	Mortalities

	1998
	Na 
	
	Na 
	

	1999
	16
	
	Na
	

	2000
	24
	
	Na
	

	2001
	111
	
	Na
	

	2002
	25
	
	Na
	

	2003
	1
	
	84
	

	2004
	4
	
	75
	

	2005
	75
	
	100
	

	2006
	3
	
	91
	

	2007
	10 
	
	75
	


- Provide projected annual take levels for listed fish by life stage (juvenile and adult) quantified (to the extent feasible) by the type of take resulting from the hatchery program (e.g. capture, handling, tagging, injury, or lethal take).   

See comments and table above. 

- Indicate contingency plans for addressing situations where take levels within a given year have exceeded, or are projected to exceed, take levels described in this plan for the program.
All adults (both targeted hatchery and any listed fish) handled would be noted for condition or injuries suffered during holding or release.   As the amount of listed fish handled at associated facilities is minimal, changes would be made if an increase in listed fish were documented or observed by staff.   Handling and release of wild steelhead and chinook would be monitored and lethal take observations have been uncommon but are recorded.  Any additionally mortality from these activities, above what is anticipated and described above, would be communicated to WDFW Fish Program and NOAA staff for additional guidance.

SECTION 3.  RELATIONSHIP OF PROGRAM TO OTHER MANAGEMENT OBJECTIVES
3.1)
Describe alignment of the hatchery program with any ESU-wide hatchery plan (e.g. Hood Canal Summer Chum Conservation Initiative) or other regionally accepted policies (e.g. the NPPC Annual Production Review Report and Recommendations - NPPC document 99-15).  Explain any proposed deviations from the plan or policies.
For ESU-wide hatchery plans, the production of Merwin Hatchery segregated hatchery steelhead programs are consistent with: 

• Hatchery and Supplementation Plan (H&S Plan) proposed by PacifiCorp Energy and Cowlitz County PUD for the Lewis River Hydroelectric Projects (FERC Nos. 935, 2071, 2111 and 2213). 

• 1999 Biological Opinion on Artificial Propagation in the Columbia River Basin

• 1999 Review of Artificial Production of Anadromous and Resident Fish in the Columbia

River Basin

• Policies and Procedures for Columbia Basin Anadromous Salmonid Hatcheries (IHOT 1994)

• The U.S. v. Oregon Columbia River Fish Management Plan

• NWPPC Fish and Wildlife Program

For statewide hatchery plan and policies, hatchery programs in the Columbia system adhere to a number of guidelines, policies and permit requirements in order to operate. These constraints are designed to limit adverse effects on cultured fish, wild fish and the environment that might result from hatchery practices. Following is a list of guidelines and  policies that govern WDFW Columbia hatchery operations:

Genetic Manual and Guidelines for Pacific Salmon Hatcheries in Washington. These guidelines define practices that promote maintenance of genetic variability in propagated salmon.. Also, Policies and Procedures for Columbia Basin Anadromous Salmonid Hatcheries (Genetic Policy Chapter 5, IHOT 1995).

Spawning Guidelines for Washington Department of Fisheries Hatcheries. Assembled to

complement the above genetics manual, these guidelines define spawning criteria to be use to maintain genetic variability within the hatchery populations.. Also, Policies and Procedures for Columbia Basin Anadromous Salmonid Hatcheries (Genetic Policy Chapter 7, IHOT 1995).
Genetic Manual and Guidelines for Pacific Salmon Hatcheries in Washington.  These guidelines define practices that promote maintenance of genetic variability in propagated salmon (Hershberger and Iwamoto 1981).

Hatchery Reform- Principles and Recommendations of the Hatchery Scientific Review Group. This report provides a detailed description of the HSRG’s scientific framework, tools and resources developed for evaluating hatchery programs, the processes used to apply these tools, and the resulting principles, system-wide recommendations, and program-specific recommendations to reform (HSRG 2004). 

Spawning Guidelines for Washington Department of Fisheries Hatcheries.  Assembled to complement the above genetics manual, these guidelines define spawning criteria to be use to maintain genetic variability within the hatchery populations (Seidel 1983).

Stock Transfer Guidelines.  This document provides guidance in determining allowable stocks for release for each hatchery.  It is designed to foster development of locally adapted broodstock and to minimize changes in stock characteristics brought on by transfer of non-local salmonids (WDFW 1991).

WDFW Steelhead Rearing Guidelines. Details rearing guidelines and parameters statewide (July 31, 2001).

Fish Health Policy in the Columbia Basin. Details hatchery practices and operations designed to stop the introduction and/or spread of any diseases within the Columbia Basin. Also, Policies and Procedures for Columbia Basin Anadromous Salmonid Hatcheries (Fish Policy Chapter 5, IHOT 1995). And Fish Health Policy of the Co-Managers of Washington State (2006).  

3.2)
List all existing cooperative agreements, memoranda of understanding, memoranda of agreement, or other management plans or court orders under which program operates.  

The program described in this HGMP is consistent with the following agreements and plans:

• PacifiCorp Mitigation Agreement

• The Columbia River Fish Management Plan

• U.S. vs. Oregon court decision

• Production Advisory Committee (PAC)

• Technical Advisory Committee (TAC)

• Integrated Hatchery Operations Team (IHOT) Operation Plan 1995 /Volume III.

• Pacific Northwest Fish Health Protection Committee (PNFHPC)

• In-River Agreements: State, Federal, and Tribal representatives

• Northwest Power Planning Council Sub Basin Plans

• Washington Department of Fish and Wildlife Wild Salmonid Policy

• Lower Columbia Steelhead Conservation Initiative
3.3)
Relationship to harvest objectives.
3.3.1)  Describe fisheries benefiting from the program, and indicate harvest levels and rates for program-origin fish for the last twelve years (1988-99), if available.
The releases of adipose-fin clipped steelhead provide sport harvest opportunity for anglers in the N.F. and Mainstem Lewis River.  They enter fisheries mostly from late November through February with December and January being the peak harvest months. Selective harvest regulations allow only the harvest of adipose-fin clipped steelhead in the lower Columbia River to protect wild steelhead.  Specific harvest rates for the hatchery steelhead are unknown, however, punch card estimates for total harvest of marked hatchery steelhead are available by month for all areas open to sport harvest (Table 10).  

Table 10.   Estimated adult contribution to sport harvest.  Additionally 78 – 256 (2002/03 – 2006/07 steelhead may be harvested in the Lewis River mainstem below the confluence with the E.F. Lewis River and are not represented here as the plant source cannot be determined between N.F.or E.F. Lewis River plants.   

	Return Year¹
	Merwin Hatchery Smolt Release¹
	Additional Smolt Releases²
	Fresh-water Sport

	1995/1996
	
	173,945 
	996

	1996/1997
	
	122,566 
	994

	1997/1998
	123,248
	
	226

	1998/1999
	123,776
	
	260

	1999/2001
	115,200
	
	591

	2000/2001
	101,592
	
	624

	2001/2002
	199,717
	
	2,568

	2002/2003
	104,110
	
	927

	2003/2004
	102,635
	
	1,038

	2004/2005
	102,370
	
	1,129

	2005/2006
	112,067
	
	1,239

	2006/2007
	93,056
	
	1,077

	Totals
	1,177,771
	295,511
	11,669


¹  Return years based on spring plants 1 year prior. 1.5 + or 2.5 + salt returns cannot be broken out. ²  Additional plants to the N.F. Lewis River originated from Beaver Creek &  Skamania Hatcheries. 

Incidental impact on non-targeted wild steelhead: 

Only wild steelhead release fisheries are permitted in the Lower Columbia Management Area (LCMA). Estimated tributary fisheries exploitation (includes incidental mortality due to other-species targeted fisheries) rate in the LCMA on wild summer steelhead is < or = to 10%. Until wild steelhead populations have recovered, wild steelhead release regulations will be in effect with incidental mortality limited to less than 7% on wild stocks. The harvest rate of hatchery fish is expected to remain greater than 40% for most stocks.   Non-targeted wild steelhead may be hooked and released with an unknown impact for most streams and have not been done in this system.  Studies in other steelhead streams indicate that winter steelhead hooking mortality ranged from 1% to a maximum of 5% based on two British Columbia studies of several Vancouver Island streams and averaged 3.6% as summarized by Hooton (1987).  

3.4)
Relationship to habitat protection and recovery strategies.
Merwin Hydroelectric Project – FERC:

Options for restoring and re-introduction of salmonid are being discussed with PacifiCorp. Along with current production levels for programs below Merwin Dam during the current re-licensing process.

Subbasin Planning and the Lower Columbia Fish Recovery Board (LCFRB):

The current Lewis System HGMP processes are designed to deal with existing hatchery

programs and potential reforms to those programs. A regional sub-basin planning process (Draft Lewis River Subbasin Summary May 17, 2002) is a broad-scale initiative that will provide building blocks of recovery plans by the Lower Columbia Fish Recovery Board (LCFRB) for listed fish and may well use HGMP alternative ideas on how to utilize hatchery programs to achieve objectives and harvest goals. In order to assess, identify and implement restoration, protection and recovery strategies, Region 5 staff is involved in fish and wildlife planning and technical assistance in concert through the LCFRB including the role of fish release programs originating from Lewis River and Washougal Hatchery Complexes.

Habitat Treatment and Protection:

WDFW is presently conducting or has conducted habitat inventories within the Lewis River.

Ecosystem Diagnosis and Treatment (EDT) compares habitat today to that of the basin in a

historically unmodified state. It creates a model to predict fish population outcomes based on

habitat modifications. WDFW is also conducting a Salmon Steelhead Habitat Inventory

Assessment Program (SSHIAP) which document barriers to fish passage. WDFW’s habitat

program issues hydraulic permits for construction or modifications to streams and wetlands. This provides habitat protection to riparian areas and actual watercourses within the watershed.

Limiting Factors Analysis:

A WRIA 27 (Kalama, North Fork Lewis River, and East Fork Lewis River Salmon) habitat

limiting factors analysis (LFA) has been completed by the Washington State Conservation

Commission (Wade G., March 2001) with the input from WDFW Region 5 staff

3.5)
Ecological interactions.
(1) Salmonid and non-salmonid fishes or species that could negatively impact the program:

Lewis River winter steelhead smolts can be preyed upon through the entire migration corridor

from the river sub-basin to the mainstem Columbia River and estuary.  Other salmonids, northern pikeminnows (Ptychocheilus oregonesis) or introduced spiny rays – smallmouth (Micropterus dolomieu) and largemouth (Micropterus salmoides) may prey on steelhead smolts as well as avian predators, including terns (genus Sterna and several sub-species), gulls (genus Larus and several sub-species), mergansers (Mergus merganser), double crested cormorants (Phalacrocorax auritus), belted kingfishers (Ceryle alcyon), great blue herons (Ardea herodias) and night herons (Nycticorax violaceus).   Mammals that can take a heavy toll on migrating smolts and returning adults include: mink  (Mustela vison),  river otters (Lutra canadensis), harbor seals (Phoca vitulina),  Stellar sea lions (Eumetopias jubatus), California sea lions (Zalophus californianus)and Orcas (Orcinas orca).  
River otters






(2) Salmonid and non-salmonid fishes or other species that could be negatively impacted by the program (focus is on listed and candidate salmonid species).
Co-occurring natural salmon and steelhead populations in local tributary areas and the Columbia River mainstem corridor areas could be negatively impacted by program fish. Of

primary concern are the ESA listed endangered and threatened salmonids: Snake River fall-run Chinook salmon ESU (threatened); Snake River spring/summer-run Chinook salmon ESU (threatened); Lower Columbia River Chinook salmon ESU (threatened); Upper Columbia River spring-run Chinook salmon ESU (endangered); Columbia River chum salmon ESU (threatened); Snake River sockeye salmon ESU (endangered); Upper Columbia River steelhead ESU (endangered); Snake River Basin steelhead ESU (threatened); Lower Columbia River steelhead ESU (threatened); Lower Columbia coho ESU (threatened); Middle Columbia River steelhead ESU (threatened); and the Columbia River distinct population segment of bull trout (threatened). Listed fish can be impacted through a complex web of short and long term processes and over multiple time periods which makes evaluation of this a net effect difficult. 

3) Salmonid and non-salmonid fishes or other species that could positively impact the program
Multiple programs including fall chinook and coho programs are released into the Lewis River watershed and limited natural production of chinook, coho, and steelhead occurs in this system along with non-salmonid fishes (sculpins, lampreys and sucker etc.). All could provide forage for the program or intra species interactions key to behavioral survival traits. 

4) Salmonid and non-salmonid fishes or other species that could be positively impacted by the program.

Merwin Hatchery steelhead smolts can be preyed upon release thru the entire migration corridor from the river subbasin to the mainstem Columbia River and estuary. Northern pikeminnows and introduced spiny rays in the Columbia mainstem sloughs can predate on steelhead smolts as well as avian predators, including gulls, mergansers, cormorants, belted kingfishers, great blue herons and night herons. Mammals that benefit from migrating smolts (river otters), and returning adults include: harbor seals, sea lions and Orcas. While not always desired from a production standpoint, these hatchery fish provide an additional food source to natural predators that might otherwise consume listed fish and may overwhelm established predators providing a beneficial, protective effect to co-occurring wild fish. The hatchery program may be filling an ecological niche in the freshwater and marine ecosystem. A large number of species are known to utilize juvenile and adult salmon as a nutrient and food base (Groot and Margolis 1991; and McNeil and Himsworth 1980). Wild co-occurring salmonid populations might be benefited as hatchery fish migrate through an area. The migrating hatchery fish may overwhelm predator populations, providing a protective effect to the co-occurring wild populations. Pacific salmon carcasses are also important for nutrient input back to freshwater streams (Cederholm et al. 1999). Successful or non-successfully spawner adults originating from this program may provide a source of nutrients in oligotrohic coastal river systems and stimulate stream productivity.   Carcasses from returning adult salmonids have been found to elevate stream productivity through several pathways, including:  1) the releases of nutrients from decaying carcasses has been observed to stimulate primary productivity (Wipfli et al. 1998); 2) the decaying carcasses have been found to enrich the food base of aquatic invertebrates juvenile salmonids have been observed to feed directly on the carcasses.

SECTION 4.  WATER SOURCE

4.1)
Provide a quantitative and narrative description of the water source (spring, well, surface), water quality profile, and natural limitations to production attributable to the water source. 

The holding ponds at the Merwin site are supplied with 100% Lake Merwin water (600 gallons per minute (gpm)). Water temperatures range below and above generally acceptable levels (42-61 degrees) during adult holding. Water clarity is good. Water for incubation and rearing is from the same source and feeds 15 vertical incubators, six intermediate ponds, four shallow troughs, ten raceways (9.5' x 80' x 2.5') and four 1/4 acre rearing ponds. Total flow to these is approximately 5,000 gpm. Program complies with all NPDES permits.

Total available flow is 5,000 gpm which is pumped from Lake Merwin.  This facility has ozonation capabilities to treat 3,800 gpm. Two intakes are used at depths of 15 and 110 feet. At RM 10, there are seven in-river net pens with approximately 50,000 cubic feet of rearing space.

4.2)
Indicate risk aversion measures that will be applied to minimize the likelihood for the take of listed natural fish as a result of hatchery water withdrawal, screening, or effluent discharge.
	Potential Hazard 
	Risk Aversion Measures

	Hatchery water withdrawal 
	Water for raceways are diverted from formalized through trust water right #S2-24939 from the Department of Ecology.  Monitoring and measurement of water usage is reported in monthly NPDES reports (see below). 

	Intake/Screening Compliance 
	WDFW has requested funding for future scoping, design, and construction work of a new river intake system on Lewis River to meet NOAA compliance.

	Hatchery effluent discharges. (Clean Water Act)
	This facility operates under the “Upland Fin-Fish Hatching and Rearing” National Pollution Discharge Elimination System (NPDES) general permit which conducts effluent monitoring and reporting and operates within the limitations established in its permit administered by the Washington Department of Ecology (DOE). WAG 13-1052.   Monthly and annual reports on water quality sampling, use of chemicals at this facility, compliance records are available from DOE. 

Discharges from the cleaning treatment system are monitored as follows: Total Suspended Solids (TSS) C1 to 2 times per month on composite effluent, maximum effluent and influent samples.  Settleable Solids (SS) C1 to 2 times per week on effluent and influent samples.  In-hatchery Water Temperature - daily maximum and minimum readings. 


SECTION 5.   FACILITIES
Provide descriptions of the hatchery facilities that are to be included in this plan (see “Guidelines for Providing Responses” Item E), including dimensions of trapping, holding incubation, and rearing facilities.  Indicate the fish life stage held or reared in each.  Also describe any instance where operation of the hatchery facilities, or new construction, results in destruction or adverse modification of critical habitat designated for listed salmonid species.
5.1)
Broodstock collection facilities (or methods).

All early winter steelhead broodstock for the program are volunteers to the Lewis River (RM 15.7) and Merwin (RM 19) traps. Traps are open for adult collection for approximately 7 months to allow for collection over the entire run time. Both traps have "V" weirs to prevent the escape of captured fish. The Lewis River trap is 200' x 7' x 5' with a flow of 3,500 gpm. The Merwin trap is approximately 60' x 12' x 7' with a flow of 25,000 gpm.  

5.2)
Fish transportation equipment (description of pen, tank truck, or container used). 
Adults or smolts can be transported by two tanker trucks (1,800 gallon) or an 1,100 gallon tanker equipped with oxygen. 

5.3)
Broodstock holding and spawning facilities.
After trapping and transport, broodstock can be held in three adult holding ponds (33’ 7.5’ 7.’) or two raceway ponds (40’ x 11.75’ x 3.0’). 

5.4)
Incubation facilities.

All eggs are incubated at Merwin Hatchery.  A portion of the total Heath Incubation Stacks (6)  are used to incubate eggs to hatch. 

5.5)
Rearing facilities.
Most steelhead are started in the shallow troughs (17’ x 1.5’ x 0.8’) and intermediate troughs (34’ x 4.5’ x 2.0’).   Later, fish are moved to 6 raceways (80’ x  9.5’ x 2.5’) and to grow-out  in 2 ¼ acre ponds (184’ x 84’ x 4.0’).   

5.6)
Acclimation/release facilities.
Fish from the ¼ acre ponds can migrate to the smoltification ponds where once a sizeable group is collected they are transported to tanker trucks for planting at a downstream location. There are two smoltification ponds  (39’ x 11.5’ x 4.0’) 

5.7)  
Describe operational difficulties or disasters that led to significant fish mortality.

Despite the fact that all water supplied during incubation and early rearing for this stock is ozone treated, episodes of high mortality can occur.  These losses would be in the category of difficulties rather than disasters. The condition or diseases associated with these losses are saprolegniasis and Low Temperature Disease (Cytophaga psychrophila.).  High losses in the adults being held for spawning may be associated with saprolegniasis and IHN.

5.8) Indicate available back-up systems, and risk aversion measures that will be applied,  that minimize the likelihood for the take of listed natural fish that may result from  

             equipment failure, water loss, flooding, disease transmission, or other events that   

             could lead to injury or mortality.
(e.g. “The hatchery will be staffed full-time, and equipped with a low-water alarm system to help prevent catastrophic fish loss resulting from water system failure.”).

Listed fish are not reared in this program but the hatchery stock is protected. The Merwin  Hatchery is equipped with a backup generator and adequate fuel supply in the event of a power outage. Three people are on rotating standby status year around in the event of a problem. An upgraded alarm system is designed to detect changes in flow and power status.  The risk of disease transmission shall be limited by using effective theraputents, as prescribed and in a timely manner.

SECTION 6.  BROODSTOCK ORIGIN AND IDENTITY 
Describe the origin and identity of broodstock used in the program, its ESA-listing status, annual collection goals, and relationship to wild fish of the same species/population.

6.1)
Source.

List all historical sources of broodstock for the program.  Be specific (e.g., natural spawners from Bear Creek, fish returning to the Loon Creek Hatchery trap, etc.).

Early winter steelhead broodstock (originating from the Chambers Creek Hatchery) for this program come from collections at Merwin Dam FCF or from Lewis River Hatchery trap.  In the past, fish were brought from Beaver Creek Hatchery (WRIA 25) and Skamania (WRIA 28) hatcheries. 

6.2)
Supporting information.

6.2.1)  History.
Provide a brief narrative history of the broodstock sources.  For listed natural populations, specify its status relative to critical and viable population thresholds (use section 2.2.2 if appropriate).  For existing hatchery stocks, include information on how and when they were founded, sources of broodstock since founding, and any purposeful or inadvertent selection applied that changed characteristics of the founding broodstock. 

Development of an early winter steelhead hatchery stock began in the 1940’s from wild adults at Chambers Creek (WRIA 12).   Hatchery selection for early maturing fish combined with dietary improvements by 1956s leading to producing a one year smolt . This selection effectively moved the spawn timing of the stock from February through May to December through February.  Earlier spawning fish were needed so their offspring would reach smolt size in one year rather than the two years normally required in the wild.  Eggs from the Chambers Creek stock have been transferred to numerous other hatcheries throughout western Washington.  In the Lower Columbia ESU, Beaver Creek Hatchery (WRIA 25) and Skamania Hatchery (WRIA 28), developed their own local broodstock (from Chambers stock) with resulting progeny used to plant the Lewis River system from the early 1960’s (Crawford 1979, Good et al 2005).   Since Merwin Hatchery came on line in the mid-1990’s, the hatchery has established its own broodstock source.   

6.2.2)  Annual size.
Provide estimates of the proportion of the natural population that will be collected for broodstock.  Specify number of each sex, or total number and sex ratio, if known.  For broodstocks originating from natural populations, explain how their use will affect their population status relative to critical and viable thresholds. 
No listed steelhead components are part of the broodstock collection.   Up to 450 adults at a 1:1 male to female ratio excluding jacks. Extra adults may be taken in case of virus (IHN positive eggs) concerns or for egg back-up (if needed) to the Skamania Hatchery summer steelhead program.  Also, broodstock collection and egg goals have also covered transfers of eggs or partial juvenile production to Elochoman Hatchery and Fish First Cooperative Net Pen projects.  
6.2.3)  Past and proposed level of natural fish in broodstock.

If using an existing hatchery stock, include specific information on how many natural fish were incorporated into the broodstock annually.

The broodstock program is a “Segregated Program” where the broodstock is reproductively segregated from naturally spawning populations and is composed entirely of returning, hatchery-origin adults identified by a missing adipose fin  (HSRG Hatchery Reform: Principals and Recommendations – April 2004).   Wild origin fish are not integrated within the broodstock program.  
Prior to institution of mass marking of steelhead by the Washington State Department of Game in the early 1980’s, any inadvertent level of mixing natural fish used in the broodstock in the past could not be identified (pers. comm. B. Crawford 2006).  All fish used now are of hatchery origin identified by adipose-fin clip only.

6.2.4)  Genetic or ecological differences. 

Describe any known genotypic, phenotypic, or behavioral differences between current or proposed hatchery stocks and natural stocks in the target area.

The early winter steelhead stock used for this program are originally from Chambers stock derivatives from Skamania Hatchery  (WRIA 28) and Beaver Creek Hatchery (WRIA 25) and are segregated from the wild winter stock in the Lewis River system genetically and temporally.  Much of the wild summer steelhead in the N.F. Lewis River is believed to be limited due to construction of the dams.   Hatchery winter (and summer) steelhead are released as age 1+ smolts whereas wild steelhead are predominately age 2+ smolts.  Baseline genetic collection is currently being conducted in several Lower Columbia River tributaries for winter run stocks including the Lewis River system. 

6.2.5)  Reasons for choosing.
Describe any special traits or characteristics for which broodstock was selected.

The development of early winter steelhead from original Chambers stock (WRIA 12), was selected for early arrival and maturation as compared to wild steelhead in order to obtain one-year smolts (et al. Crawford 1979).  Availability of fish from Beaver Creek and Skamania Hatcheries was used to establish the hatchery runs in the Lewis River system since the 1960’s.  This broodstock has been used statewide to provide fish for recreational or tribal harvest.

6.3)
Indicate risk aversion measures that will be applied to minimize the likelihood for adverse genetic or ecological effects to listed natural fish that may occur as a result of broodstock selection practices.
No listed or wild origin fish are used as broodstock for this program. Currently all hatchery early winter steelhead smolts are fin clipped and can be distinguished from wild winter or summer steelhead stocks by the applied mark. 
SECTION 7.  BROODSTOCK COLLECTION
7.1)
Life-history stage to be collected (adults, eggs, or juveniles).

Adults

7.2)
Collection or sampling design.
Include information on the location, time, and method of capture (e.g. weir trap, beach seine, etc.)  Describe capture efficiency and measures to reduce sources of bias that could lead to a non-representative sample of the desired broodstock source. 

Hatchery spawners are selected randomly over the entire run from fish arriving at both Merwin Dam Fish Collection Facility and Lewis River Trap. Numbers are set aside to represent that percentage of the total run that is collected during that particular sorting period.  Fish with an adipose fin present are treated as wild steelhead and are released back to stream.  

Winter Steelhead Collection and Spawning Guidelines at Merwin Hatchery:

1) Fish entering the racks prior to December 7 will be marked so that they can be identified and will not be used for broodstock.

2) Broodstock retained for spawning from December 7 through January. New fish will be recruited into spawning population throughout the period. Males will be used once,

opercle punched, and returned to the river.

3) Bright (indicating recent freshwater entry) females that are running eggs will not be spawned.

4) There will be no selection for size.

5) Spawning will occur from December (50%) through January (50%) and will be completed by January 31.

6) Spawning will be one-to-one male to female unless shortfalls in broodstock occur, then half of the eggs from one female will be spawned with a different male.
7.3)
Identity.
Describe method for identifying (a) target population if more than one population may be present; and (b) hatchery origin fish from naturally spawned fish.

All hatchery produced Merwin steelhead are mass marked (adipose-fin clipped). Only adipose fin-clipped adults are used utilized for broodstock.

7.4)
Proposed number to be collected:

7.4.1) Program goal (assuming 1:1 sex ratio for adults):

Up to 400. Extra adults maybe taken in case of culling due to IHN or as needed for other early winter steelhead programs.   

7.4.2) Broodstock collection levels for the last twelve years (e.g. 1988-99), or for most recent years available:  

Broodstock Goal is 200 at a 50:50 female/male ratio.   Data from APRE Database 2004 (1998 –2001).   From 2002 – to present from WDFW Escapement Reports. 

	BRD YEAR 
	Number Spawned 
	Live Spawned

(LS)
	Green Eggs Taken 

	1999
	198 ♀    122♂
	
	546,000

	ADVANCE \d42000
	102 ♀    102♂
	
	282,800

	ADVANCE \d42001
	  93 ♀    122♂
	
	371,957

	2002
	  130♀    260♂
	
	398,919

	2003
	267♀    267♂
	28
	843,500

	2004
	233  
	80
	357,000

	2005
	130♀    211♂
	24
	336,000

	2006
	  83♀   172♂
	
	178,500

	2007
	  73♀   150♂
	3
	192,500


7.5)
Disposition of hatchery-origin fish collected in surplus of broodstock needs.

Describe procedures for remaining within programmed broodstock collection or allowable upstream hatchery fish escapement levels, including culling.

Fish are recycled for additional sport fishing opportunity by a tail punch.  If they are retrieved a second time at the Merwin FCF or Lewis River Hatchery, they may be utilized by Tribes or sent to food banks.   
7.6)
Fish transportation and holding methods.
Describe procedures for the transportation (if necessary) and holding of fish, especially if captured unripe or as juveniles. Include length of time in transit and care before and during transit and holding, including application of anesthetics, salves, and antibiotics.

Adults are transported from Merwin Dam FCF or Lewis River Hatchery in various sized tanker trucks equipped with oxygen tanks, air stones and recirculation pumps.  roodstock can be held in three adult holding ponds (33’ 7.5’ 7.’) or two raceway ponds (40’ x 11.75’ x 3.0’). Winter broodstock holding time is of short duration usually less than one month before maturation and spawning.   

7.7)
Describe fish health maintenance and sanitation procedures applied.

The adult holding area is separated from all other hatchery operations. All equipment and

personnel use disinfection (chlorine) procedures upon entering or exiting the area. Fish treatments are for fungus control using formalin bath treatments although due to cooler winter conditions, this may not be necessary.  Fish Health measures are consistent with the Co-Managers Fish Health Policy. 

7.8)
Disposition of carcasses.
Include information for spawned and unspawned carcasses, sale or other disposal methods, and use for stream reseeding.


All carcasses are taken to the local landfill for disposal.
7.9)
Indicate risk aversion measures that will be applied to minimize the likelihood for adverse genetic or ecological effects to listed natural fish resulting from the broodstock collection program.
No listed fish are taken for broodstock.   

SECTION 8.  MATING
Describe fish mating procedures that will be used, including those applied to meet performance indicators identified previously.

8.1)
Selection method.
Specify how spawners are chosen (e.g. randomly over whole run, randomly from ripe fish on a certain day, selectively chosen, or prioritized based on hatchery or natural origin).

Hatchery spawners are selected randomly over the entire run from fish arriving at both Merwin Dam Fish Collection Facility and Lewis River Trap. Numbers are set aside to represent that percentage of the total run that is collected during that particular sorting period.  Fish with an adipose fin present are treated as wild steelhead and are released back to stream.  

Winter Steelhead Collection and Spawning Guidelines at Merwin Hatchery:

1) Fish entering the racks prior to December 7 will be marked so that they can be identified and will not be used for broodstock.

2) Broodstock retained for spawning from December 7 through January. New fish will be recruited into spawning population throughout the period. Males will be used once, opercle punched, and returned to the river.

3) Bright (indicating recent freshwater entry) females that are running eggs will not be spawned.

4) There will be no selection for size.

5) Spawning will occur from December (50%) through January (50%) and will be completed by January 31.

8.2)
Males.
Specify expected use of backup males, precocious males (jacks), and repeat spawners.

A spawning protocol of one primary male for fertilization backed up by a second male to insure fertilization is always used no matter how large the egg take. A large proportion of the males are live spawned in order to ensure milt availability on given spawn days.   The occurrence of jacks is scarce in the returning population. Genetic protocols would allow use up to 2% if jacks were present.

8.3)
Fertilization.
Describe spawning protocols applied, including the fertilization scheme used (such as equal sex ratios and 1:1 individual matings; equal sex ratios and pooled gametes; or factorial matings).  Explain any fish health and sanitation procedures used for disease prevention.

Fertilization will be one-to-one male to female unless shortfalls in broodstock occur, then half of the eggs from one female will be spawned with a different male.   Disease prevention includes water hardening of all eggs in a iodophor solution for one hour.   At least 60 (up to 100% if warranted) ovarian fluid and kidney/spleen samples are taken for virus check.

8.4)
Cryopreserved gametes.

If used, describe number of donors, year of collection, number of times donors were used in the past, and expected and observed viability.

Not used. 

8.5)
Indicate risk aversion measures that will be applied to minimize the likelihood for adverse genetic or ecological effects to listed natural fish resulting from the mating scheme.

No listed fish are a part of the mating scheme. Only adipose-fin clipped steelhead (hatchery-origin) are part of the mating scheme.

SECTION 9.  INCUBATION AND REARING -

Specify any management goals (e.g. “egg to smolt survival”) that the hatchery is currently operating under for the hatchery stock in the appropriate sections below.  Provide data on the success of meeting the desired hatchery goals. 

9.1)
Incubation:
9.1.1)  Number of eggs taken and survival rates to eye-up and/or ponding. 

Provide data for the most recent twelve years (1988-99), or for years dependable data are available.

Current green egg goal is 145,000 eggs. Survival rates as reported from APRE Database (2005).  Green Egg data from WDFW Escapement reports for Merwin Hatchery only (1989-2007). 

	BRD Year
	Green Eggs

Taken
	Eyed Egg – Ponding  Survival
	Fry – Fingerling

Survival
	Fingerling – Smolt 

Survival

	1999
	546,000
	Average 1998 – 2001

79.9%


	Average 1998 – 2001

85.3%


	Average 1998 – 2001

99.4%



	ADVANCE \d42000
	282,800
	
	
	

	ADVANCE \d42001
	371,957
	
	
	

	2002
	398,919
	
	
	

	2003
	843,500
	
	
	

	2004
	357,000
	
	
	

	2005
	336,000
	
	
	

	2006
	178,500
	
	
	

	2007
	192,500
	
	
	


9.1.2)
Cause for, and disposition of surplus egg takes.

Describe circumstances where extra eggs may be taken (e.g. as a safeguard against potential incubation losses), and the disposition of surplus fish safely carried through to the eyed eggs or fry stage to prevent exceeding of programmed levels. 

With mortality rates of approximately 16%, due to poor fertilization (green males) and past

disease problems (IHNV), extra eggs have been taken. Smolt releases have never exceeded the program release goal of approximately 125,000, which now is adjusted down to 100,000. Lots with IHN are selectively culled, and destroyed. Family spawnings are incubated separately during the Green to Eyed-Egg stage to monitor for IHN. High water at Lewis River Hatchery in early fall causes differential survival between early and later segments of spawnings.  Dead/undeveloped eggs are frozen and disposed in dumpster/local landfill. If eggs are disease free, they may be placed in designated tributaries for nutrient enhancement.

9.1.3)  Loading densities applied during incubation.
Provide egg size data, standard incubator flows, standard loading per Heath tray (or other incubation density parameters).

Winter steelhead eggs range in size from 2,800 eggs/lb to 3,000 eggs/lb. Standard loading of

eyed eggs per shallow trough basket is 20,000. Trough flow is varied from 8 to 12 gallons per minute depending on the stage of the egg or fry.
9.1.4) Incubation conditions.
Describe monitoring methods, temperature regimes, minimum dissolved oxygen criteria (influent/effluent), and silt management procedures (if applicable), and any other parameters monitored.

Water is pumped from the Merwin Reservoir and provides silt free water to the incubators. Since all the water to the hatchery is ozonated, runs through an enclosed stripper and has additional packed columns, the water is disbursed of any entrained gases and well oxygenated. They are closely monitored and have been well within appropriate levels. Families are incubated separately during the Green to Eyed-Egg stage to monitor for IHN. The water temperature is monitored continuously with a thermograph and recorded while temperature units (TU) are tracked for embryonic development.
9.1.5) Ponding.

Describe degree of button up, cumulative temperature units, and mean length and weight (and distribution around the mean) at ponding.  State dates of ponding, and whether swim up and ponding are volitional or forced.

Initial feeding and early rearing occurs in the incubation troughs. Ponding / feeding begins on a volitional basis when the fry are 100% at the swim-up stage. At this point very little, if any, yolk sack will be present. Fry are ponded when: a visual inspection of the amount of yolk sac remaining with the yolk slit closed to approximately 1 millimeter wide (approximately 1200 TU’s) or based on (95% yolk absorption) KD factor. At this time fry are transferred to the appropriate starter raceway (See HGMP Section 5.5 for raceway specifications). Ponding dates each year run between February 25th and April 5th.

9.1.6)  Fish health maintenance and monitoring.
Describe fungus control methods, disease monitoring and treatment procedures, incidence of yolk-sac malformation, and egg mortality removal methods.

Staff conducts daily inspection, visual monitoring and sampling from eye, fry fingerling and subyearling stages. As soon as potential problems are seen, these concerns are immediately

communicated to the WDFW fish health specialist. In addition fish health specialists conduct

inspections monthly. Potential problems are managed promptly to limit mortality and reduce

possible disease transmission. Formalin (37% formaldehyde) is dispensed into water for control of ecto-parasites on juvenile fish and for fungus control on eggs. Egg mortality ranges from 6 to 16 % and all eggs are processed through an automated egg picking machine and to some degree by hand. All eggs are treated with iodophor during water hardening for disease prevention. They are also treated with formalin during incubation for prevention of fungus. Yolk-sac malformation is of such low levels as to provide no concern. Most egg losses are due to lack of fertilization.   Egg mortality removal is done on a daily basis by use of hand pickers. All data is recorded each day.

9.1.7)  Indicate risk aversion measures that will be applied to minimize the likelihood for adverse genetic and ecological effects to listed fish during incubation.

(e.g.  “Eggs will be incubated using well water only to minimize the risk of catastrophic loss due to siltation.”)

All eggs incubated are from hatchery-origin marked steelhead adults. 
9.2)
Rearing:  
9.2.1) Provide survival rate data (average program performance) by hatchery life stage (fry to fingerling; fingerling to smolt) for the most recent twelve years (1988-99), or for years dependable data are available..

See Section 9.1.1.  In recent years bird and otter predation had been the most significant contributors to fish loss. Bird netting has been installed and losses have decreased substantially.  

9.2.2)  Density and loading criteria (goals and actual levels).
Include density targets (lbs fish/gpm, lbs fish/ft3 rearing volume, etc).

The fish are reared using the loading densities recommended by Piper et al. (1982). In all

facilities within Lewis River, densities are kept at or below 3.3 lbs /gpm and 0.5 lbs /cu ft. before the last loading reduction in the fall of the year. Trough maximum loading is 40 lbs at 12 gpm (3.33 lbs/gpm). Tank and raceway maximum loading for early rearing is 132 lbs for the tanks at 40 gpm (3.3 lbs/gpm) and 800 lbs per raceway at 300 gpm (2.66 lbs/gpm). The final loading per raceway is approximately 3200 lbs. at 300 gpm (10.6 lbs/gpm).

9.2.3) Fish rearing conditions 

(Describe monitoring methods, temperature regimes, minimum dissolved oxygen, carbon dioxide, total gas pressure criteria (influent/effluent if available), and standard pond management procedures applied to rear fish).

Environmental parameters: flow rates, water temperatures, dissolved oxygen and Total Settable Solids (TSS) are monitored on a routine basis through the rearing period. All ponds are broom cleaned every other day and pressure washed between broods. The raceways are not covered to protect the fish from birds and we see the effects in fish loss. We use demand feeders on all raceways throughout the fall and winter months. Water is pumped from the Merwin Reservoir and provides silt free water to the incubators and rearing facilities. Since all the water to the hatchery is ozonated, runs through an enclosed stripper and has additional packed columns, the water is disbursed of any entrained gases and well oxygenated. They are closely monitored and have been well within appropriate levels. Standard pond management as per Piper et. al. (1982).

9.2.4) Indicate biweekly or monthly fish growth information (average program performance), including length, weight, and condition factor data collected during rearing, if available.

Growth rates as reported from APRE Database (2004).  

	Period


	Length (mm)
	Weight (fpp)
	Condition  Factor

	04/09/2002
	30.0
	2346
	1.92

	05/24/2002
	44.5
	547
	0.93

	07/28/2002
	75.9
	85
	1.21

	10/07/2002
	124.2
	20.1
	1.17

	11/08/2002
	152.0
	11.5
	1.12

	12/13/2002
	169.4
	7.7
	1.21

	3/13/2003
	196.2
	5.2
	1.16

	04/03/2003.
	207.1
	4.6
	1.11

	04/28/2003
	212.7
	4.9
	0.96


9.2.5)  Indicate monthly fish growth rate and energy reserve data (average program performance), if available.

Contrast fall and spring growth rates for yearling smolt programs.  If available, indicate hepatosomatic index (liver weight/body weight) and body moisture content as an estimate of body fat concentration data collected during rearing.

See above. 

9.2.6)  Indicate food type used, daily application schedule, feeding rate range (e.g.  % B.W./day and lbs/gpm inflow), and estimates of total food conversion efficiency during rearing (average program performance).
Fish are fed a variety of dry pellet (see below) and starter mash formulations depending on life stage. Fish are fed on an aggressive schedule in order to produce a 1-year smolt between five and eight to the pound.  Feed rates vary widely depending on time of the year and size of the fish.

Ponding-500 fpp  - Moore Clark Nutra #0 
500-250 fpp - Moore Clark Nutra #1 
250-80 fpp - Moore Clark Nutra #2 
80-12 fpp - Moore Clark Nutra #3 

12fpp to Release - Trout AB 2.5mm. 
9.2.7)  Fish health monitoring, disease treatment, and sanitation procedures.

A fish health specialist inspects fish monthly at Merwin and Lewis River hatcheries and checks both healthy and if present symptomatic fish.  Based on pathological or visual signs by the crew, age of fish and the history of the facility, the pathologist determines the appropriate tests.  External signs such as lesions, discolorations, and fungal growths will lead

to internal examinations of skin, gills and organs. Kidney and spleen are checked for bacterial kidney disease (BKD). Blood is checked for signs of anemia or other pathogens. Additional tests for virus or parasites are done if warranted. Fish are sampled during rearing for the incidence of disease in accordance with the Co-Managers Fish Health Policy. Monthly monitoring exams take place to detect pathogens of concern.  In the event of disease epizootics or elevated mortality, fish pathologists are available to diagnose problems and provide treatment recommendations. Ponds are vacuumed weekly or as needed.  When emptied, all ponds are cleaned, air dried and sun-sanitized, if possible. 

9.2.8)  Smolt development indices (e.g. gill ATPase activity), if applicable. 

Gill ATPase activity is not monitored. The migratory state of the release population is noticeable by fish behavior.   Eventually fish move out of the ¼ acre rearing ponds down to the two smoltification ponds where they are collected and transported for release. From past history, hatchery personnel will reduce feed regimes in early spring as fish show signs of smolting. Correspondingly, environmental cues including daylight increase, spike in the water temperature and spring freshets will also be part of the decision to release fish. 

9.2.9)  Indicate the use of "natural" rearing methods as applied in the program.
NA

9.2.10)  Indicate risk aversion measures that will be applied to minimize the likelihood for adverse genetic and ecological effects to listed fish under propagation. 

(e.g. “Fish will be reared to sub-yearling smolt size to mimic the natural fish emigration strategy and to minimize the risk of domestication effects that may be imparted through rearing to yearling size.”)
Listed fish are not under propagation and when inadvertently handled at collection sites are released  as quickly and safely as possible. Indirectly, hatchery-origin fish may have an increased risk of carrying fish disease pathogens because higher rearing densities of fish in the hatchery may stress fish and lower immune responses. Under certain conditions, hatchery effluent has the potential to transport fish pathogens out of the hatchery, where natural fish may be exposed. These impacts are addressed by rearing the steelhead at lower densities, within widely recognized guidelines (Piper et al 1982), continuing well-developed monitoring, diagnostic, and treatment programs already in place (Co-Manager’s Fish Health Policy 2006).  
SECTION 10.   RELEASE
Specify any management goals (e.g. number, size or age at release, population uniformity, residualization controls) that the hatchery is operating under for the hatchery stock in the appropriate sections below. 

10.1)
Proposed fish release levels. (Use standardized life stage definitions by species presented in Attachment 2. “Location” is watershed planted (e.g. “Elwha River”).)Describe fish release levels, and release practices applied through the hatchery program.  

	ADVANCE \d4Age Class
	ADVANCE \d4Maximum Number
	ADVANCE \d4Size (fpp)
	ADVANCE \d4Release Date
	ADVANCE \d4Location

	ADVANCE \d4Yearling
	ADVANCE \d4100,000
	ADVANCE \d4
5.0 – 8.0


	ADVANCE \d4
May


	ADVANCE \d4Interstate - 5 Bridge


10.2)
Specific location(s) of proposed release(s).
Stream, river, or watercourse:

Lewis River  (WRIA 27.0168)
Release point:



Interstate - 5 Bridge

Major watershed:



Lewis River


Basin or Region:



Lewis Subbasin/Lower Columbia Province

In prior years, fish may have been released slightly lower than this location at the confluence with the E.F. Lewis River.    This practice has now been discontinued and all plants to the N.F. Lewis River are made above the confluence area.  

10.3)
Actual numbers and sizes of fish released by age class through the program.
For existing programs, provide fish release number and size data for the past three fish generations, or approximately the past 12 years, if available. Use standardized life stage definitions by species presented in Attachment 2.  Cite the data source for this information.
Table 11. Smolt figures from WDFW Fish Pant Database (2007, Henderson, K.).  

	Release  Year¹
	Merwin Hatchery Smolt Release
	Additional Smolt Releases
	Fry Releases

(<100 fpp)
	Fingerling Releases 

(>100 fpp) 

	1994
	
	173,945 
	
	

	1995
	
	122,566 
	
	

	1996
	123,248
	
	
	

	1997
	123,776
	
	
	

	1998
	115,200
	
	
	

	1999
	101,592
	
	
	

	2000
	199,717
	
	
	

	2001
	104,110
	
	
	

	2002
	102,635
	
	
	

	2003
	102,370
	
	
	

	2004
	112,067
	
	
	

	2005
	93,056
	
	
	

	2006
	97,359
	
	
	

	2007
	
	
	
	

	2008
	
	
	
	


¹  Return years based on spring plants 1 years prior. 2 or 3 salt returns cannot be broken out. ² Additional Smolt Release column are plants originating from Beaver Creek and Skamania Hatcheries.   

10.4)
Actual dates of release and description of release protocols.
Provide the recent five year release date ranges by life stage produced (mo/day/yr).  

Also indicate the rationale for choosing release dates, how fish are released (volitionally, forced, volitionally then forced) and any culling procedures applied for non-migrants.
Several releases occur from mid-April to May 10th after a sizable group has migrated from the ¼ acre rearing ponds down to the smoltification ponds. 
10.5)
Fish transportation procedures, if applicable.
Describe fish transportation procedures for off-station release. Include length of time in transit, fish loading densities, and temperature control and oxygenation methods.

1,800 and 1,100 gallon tanker trucks are used in transporting smolts from the smoltification ponds to the planting location at the Interstate 5 Bridge.   Loadings would not exceed ½ pound of smolts per gallon, while trucks are equipped with oxygen during the ~ 20 minute transport.   
10.6)
Acclimation procedures.

Fish have been reared on Lake Merwin water. As spring smolt occurs, fish reared in the 2 ½ acre ponds can move out and seek the two lower “smoltification” ponds. 

10.7)
Marks applied, and proportions of the total hatchery population marked, to identify hatchery adults.
Hatchery steelhead released from this program are 100% adipose-fin clipped.  Due to regeneration of a partially clipped adipose fin or fin missed completely, some hatchery adults may return with an adipose fin.   WDFW monitors the successful clip rate during the marking process with partial or missed clips recorded as a bad clip. 
10.8)
Disposition plans for fish identified at the time of release as surplus to programmed or approved levels.

Fish surplus to the anadromous program have been planted in Merwin or Yale Reservoirs and contribute as landlocked trout for the lake fishery. With high mortality rates due to poor fertilization (green males) and past disease problems (IHN), extra eggs have been taken. 

10.9)
Fish health certification procedures applied pre-release.

Prior to release, the population health and condition will be monitored daily by staff and monthly by the WDFW Area Fish Health Specialist.  As the release period approaches, the population wll be checked 1-3 weeks pre-release by the Fish Health Specialist.  All pathological results are reported on the WDFW fish health forms.

Standard Fish Health Procedures: 

· All fish health monitoring will be conducted by a qualified WDFW fish health specialist.

· Conduct examinations of juvenile fish at least monthly and more often as necessary. A representative sample of healthy and moribund fish from each lot of fish will be examined. The number of fish examined will be at the discretion of the fish health specialist.

· Investigate abnormal levels of fish loss when they occur.

· Determine fish health status prior to release or transfer to another facility. The exam may occur during the regular monthly monitoring visit, i.e. within 1 month of release.

· Appropriate actions including drug or chemical treatments will be recommended as

      necessary. If a bacterial pathogen requires treatment with antibiotics a drug sensitivity

      profile will be generated when possible.

· Fish culture practices will be reviewed as necessary with facility personnel. Where pertinent; nutrition, water flow and chemistry, loading and density indices, handling,

      disinfecting procedures, and treatments will be discussed. 

· Findings and results of fish health monitoring will be recorded on a standard fish health reporting form and maintained in a fish health database.

10.10)
Emergency release procedures in response to flooding or water system failure.

If an emergency release was authorized, fish would be released according to procedures and methods that assure the highest probability of fish surviving to adulthood. In a case of no authorization for release, the procedures would be implemented to minimize catastrophic loss if held at hatchery.
10.11)
Indicate risk aversion measures that will be applied to minimize the likelihood for adverse genetic and ecological effects to listed fish resulting from fish releases. 

(e.g.  “All yearling coho salmon will be released in early June in the lower mainstem of the Green River to minimize the likelihood for interaction, and adverse ecological effects, to listed natural chinook salmon juveniles, which rear in up-river areas and migrate seaward as sub-yearling smolts predominately in May”).

• Program is mass marked for heavy harvest identification. 

• The production and release of only smolts from the smoltification ponds fosters rapid seaward migration with minimal rearing of delay in the rivers, limiting interactions with naturally produced steelhead juveniles.

• Plants are trucked to a location below several miles of listed fish habitat in the N.F. Lewis River. 

SECTION 11.  MONITORING AND EVALUATION OF PERFORMANCE INDICATORS
11.1)  Monitoring and evaluation of “Performance Indicators” presented in Section 1.10.

11.1.1)   Describe plans and methods proposed to collect data necessary to respond to each “Performance Indicator” identified for the program.
 Monitoring of Hatchery and Supplementation Program. The Licensees shall include in the M&E Plan all elements required to monitor the effectiveness of the Hatchery and Supplementation Plan in meeting the goals set out in Section 8.1 above, including, without limitation, the items listed in Section 9.5 (H & S Plan) and subsequent M & E plans as indicated in the Settlement Agreement).  

11.1.2)   Indicate whether funding, staffing, and other support logistics are available or committed to allow implementation of the monitoring and evaluation program. 

By the second anniversary of the Issuance of the first of the New Licenses, the Licensees (PacifiCorp) shall complete a master monitoring and evaluation plan (the “M&E Plan”) in Consultation with the ACC to implement the terms of this Section 9 to monitor and evaluate the effectiveness of aquatic PM&E Measures and to assess achievement of the Reintroduction Outcome Goals. The M&E Plan shall address the tasks, and the methods, frequency, and duration of those tasks, necessary to accomplish the monitoring and evaluation items described below. The Licensees shall provide a draft M&E Plan to the ACC by the first anniversary of the Issuance of the first New License. The Licensees shall allow the ACC a period of 90 days to provide comments on the draft M&E Plan as part of such Consultation. The Services shall have final approval authority over elements of the M&E Plan relating to fish passage or species listed under the ESA, subject to Section 15.14 below. The Licensees shall finalize the M&E Plan and submit it to the Commission for approval within 90 days after the close of the ACC comment period. The Licensees shall implement the M&E Plan upon approval by the Commission. For the purposes of this Section 9, Cowlitz PUD shall prepare elements of the M&E Plan to be performed within the boundaries of Swift No. 2 and shall implement such elements. PacifiCorp shall prepare and implement all other elements of the M&E Plan.  PacifiCorp and Cowlitz PUD shall cooperate to prepare a single M&E Plan and a single annual report to the Commission, but if that is not successful, each shall submit its own plan and annual report as required under this Section 9.

The Licensees shall provide to the ACC the results of the monitoring and evaluations under the M&E Plan as part of the Licensees’ annual report required in Section 14.2.6. The Licensees shall also include in such annual report a description of the monitoring and evaluation tasks to be completed during the following year. The Licensees shall Consult with the ACC as necessary, but no less often than every five years, to determine if modifications to the M&E Plan are warranted. As a result of such Consultation, the Licensees shall propose changes to the M&E Plan to improve the effectiveness of monitoring and evaluation. The Services shall have final approval of changes to the M&E Plan with respect to fish passage or species listed under the ESA. The Licensees shall implement any changes to the M&E Plan as soon as they have been approved by the Commission. 

The Licensees shall amend the M&E Plan in Consultation with the ACC, to incorporate newly constructed facilities and other aquatic PM&E Measures to be implemented during the terms of the New Licenses. The Licensees shall provide a draft revised M&E Plan relating to facilities to be constructed in the future, and other aquatic PM&E Measures to be implemented in the future, to the ACC not less than two years before completing construction of such facilities or implementation of such measures. The Licensees shall allow the ACC a period of 90 days to provide comments on the draft revised M&E Plan as part of such Consultation. The Services shall have final approval authority over elements of the revised M&E Plan relating to fish passage or species listed under the ESA, subject to Section 15.14 below. Licensees shall finalize the revised M&E Plan and submit it to the Commission for approval within 90 days after the close of the ACC comment period. The Licensees shall implement any amendments to the M&E Plan as soon as they have been approved by the Commission.

11.2)
Indicate risk aversion measures that will be applied to minimize the likelihood for adverse genetic and ecological effects to listed fish resulting from monitoring and evaluation activities.

(e.g.  “The Wenatchee River smolt trap will be continuously monitored, and checked every eight hours, to minimize the duration of holding and risk of harm to listed spring chinook and steelhead that may be incidentally captured during the sockeye smolt emigration period.)”


TBD. See section 11.1

SECTION 12.  RESEARCH
Provide the following information for any research programs conducted in direct association with the hatchery program described in this HGMP.  Provide sufficient detail to allow for the independent assessment of the effects of the research program on listed fish.   If applicable, correlate with research indicated as needed in any ESU hatchery plan approved by the co-managers and NMFS.  Attach a copy of any formal research proposal addressing activities covered in this section.  Include estimated take levels for the research program with take levels provided for the associated hatchery program in Table 1. 

Two studies were conducted in the past (1999 – 2004) by Tipping, J. and Hilson, T.  Steelhead Rearing Density Study were researched to define the rearing capacity of Merwin Hatchery.  It may determine that fewer steelhead can be released to produce the same number of adults. This decrease could benefit listed natural stocks by reducing potential competition. A Steelhead Precocity Study was researched to define the effects of feeding regimes and juvenile size on precocity. Reducing precocity rates would decrease residualism which would reduce competition with listed natural juveniles. 

12.1)
Objective or purpose.
There is currently no specific research being conducted using Merwin Hatchery Summer  Steelhead.

12.2)
Cooperating and funding agencies.

12.3)
Principle investigator or project supervisor and staff.
12.4)
Status of stock, particularly the group affected by project, if different than the stock(s) described in Section 2.
12.5)
Techniques:  include capture methods, drugs, samples collected, tags applied.

12.6)
Dates or time period in which research activity occurs.
12.7)
Care and maintenance of live fish or eggs, holding duration, transport methods.
12.8)
Expected type and effects of take and potential for injury or mortality.
12.9)
Level of take of listed fish:  number or range of fish handled, injured, or killed by sex, age, or size, if not already indicated in Section 2 and the attached “take table” (Table 1).

12.10)
Alternative methods to achieve project objectives.
12.11)
List species similar or related to the threatened species; provide number and causes of mortality related to this research project.
12.12)
Indicate risk aversion measures that will be applied to minimize the likelihood for adverse ecological effects, injury, or mortality to listed fish as a result of the proposed research activities.
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SECTION 14.  CERTIFICATION  LANGUAGE  AND  SIGNATURE  OF RESPONSIBLE  PARTY
“I hereby certify that the foregoing information is complete, true and correct to the best of my knowledge and belief. I understand that the information provided in this HGMP is submitted for the purpose of receiving limits from take prohibitions specified under the Endangered Species Act of 1973 (16 U.S.C.1531-1543) and regulations promulgated thereafter for the proposed hatchery program, and that any false statement may subject me to the criminal penalties of 18 U.S.C. 1001, or penalties provided under the Endangered Species Act of 1973.”

Name, Title, and Signature of Applicant:

Certified by_____________________________ Date:_____________

Take Table 1.  Estimated listed salmonid take levels of by hatchery activity. 
	Listed species affected: Lower Columbia steelhead ESU  ESU/Population: N.F. Lewis Summer Steelhead  Activity: Handle and release of non-targeted wild fish from Lewis River Hatchery and Merwin Dam FCF.  Listed winter steelhead stock not applicable to take activity for hatchery summer steelhead program as the collection for summer fish terminates before overlap.

	Location of hatchery activity: Merwin Dam FCF and Lewis River Hatchery   Dates of activity: 2007 – 2022 Hatchery program operator:WDFW.  Merwin Dam FCF program operator: PacifiCorp.   

	Type of Take
	Annual Take of Listed Fish By Life Stage (Number of Fish)

	
	Egg/Fry
	Juvenile/Smolt
	Adult
	Carcass

	Observe or harass    a)
	
	
	
	

	Collect for transport   b)
	
	
	
	

	Capture, handle, and release    c)
	
	
	< 1 annually.
	

	Capture, handle, tag/mark/tissue sample, and release d)
	
	
	
	

	Removal (e.g. broodstock)     e)
	
	
	
	

	Intentional lethal take     f)
	
	
	
	

	  Unintentional lethal take     g)
	
	
	
	

	Other Take (specify)     h)
	
	
	
	


¹See also Section 2.2.3, for individual year breakdown (Table 9).  

a. Contact with listed fish through stream surveys, carcass and mark recovery projects, or migrational delay at weirs.

b. Take associated with weir or trapping operations where listed fish are captured and transported for release.

c. Take associated with weir or trapping operations where listed fish are captured, handled and released upstream or downstream.

d. Take occurring due to tagging and/or bio-sampling of fish collected through trapping operations prior to upstream or downstream release, or through carcass recovery programs.

e. Listed fish removed from the wild and collected for use as broodstock.

f.  Intentional mortality of listed fish, usually as a result of spawning as broodstock.

g. Unintentional mortality of listed fish, including loss of fish during transport or holding prior to spawning or prior to release into the wild, or, for integrated  programs, mortalities during incubation and rearing.

h. Other takes not identified above as a category.

Instructions:
1.  An entry for a fish to be taken should be in the take category that describes the greatest impact.

2.  Each take to be entered in the table should be in one take category only (there should not be more than one entry for the same sampling event).

3.  If an individual fish is to be taken more than once on separate occasions, each take must be entered in the take table.

Take Table 2.  Estimated listed salmonid take levels of by hatchery activity. 
	Listed species affected: Lower Columbia Chinook ESU  ESU/Population: N.F. Lewis Chinook  Activity: Handle and release of non-targeted wild fish from Lewis River Hatchery and Merwin Dam FCF.  Chinook not applicable to take activity for hatchery summer steelhead program. 

	Location of hatchery activity: Merwin Dam FCF and Lewis River Hatchery   Dates of activity: 2007 – 2022 Hatchery program operator:WDFW.  Merwin Dam FCF program operator: PacifiCorp.   

	Type of Take
	Annual Take of Listed Fish By Life Stage (Number of Fish)

	
	Egg/Fry
	Juvenile/Smolt
	Adult
	Carcass

	Observe or harass    a)
	
	
	
	

	Collect for transport   b)
	
	
	
	

	Capture, handle, and release    c)
	
	
	
	

	Capture, handle, tag/mark/tissue sample, and release d)
	
	
	
	

	Removal (e.g. broodstock)     e)
	
	
	
	

	Intentional lethal take     f)
	
	
	
	

	  Unintentional lethal take     g)
	
	
	
	

	Other Take (specify)     h)
	
	
	Na 
	


a. Contact with listed fish through stream surveys, carcass and mark recovery projects, or migrational delay at weirs.

b. Take associated with weir or trapping operations where listed fish are captured and transported for release.

c. Take associated with weir or trapping operations where listed fish are captured, handled and released upstream or downstream.

d. Take occurring due to tagging and/or bio-sampling of fish collected through trapping operations prior to upstream or downstream release, or through carcass recovery programs.

e. Listed fish removed from the wild and collected for use as broodstock.

f.  Intentional mortality of listed fish, usually as a result of spawning as broodstock.

g. Unintentional mortality of listed fish, including loss of fish during transport or holding prior to spawning or prior to release into the wild, or, for integrated  programs, mortalities during incubation and rearing.

h. Other takes not identified above as a category.

Instructions:
1.  An entry for a fish to be taken should be in the take category that describes the greatest impact.

2.  Each take to be entered in the table should be in one take category only (there should not be more than one entry for the same sampling event).

3.  If an individual fish is to be taken more than once on separate occasions, each take must be entered in the take table.

Take Table 3.  Estimated listed salmonid take levels of by hatchery activity. 
	Listed species affected: Lower Columbia coho ESU  ESU/Population: Lewis Coho  Activity: Handle and release of non-targeted wild fish from Lewis River Hatchery and Merwin Dam FCF.  Coho not applicable to take activity for hatchery summer steelhead program. 

	Location of hatchery activity: Merwin Dam FCF and Lewis River Hatchery   Dates of activity: 2007 – 2022 Hatchery program operator:WDFW.  Merwin Dam FCF program operator: PacifiCorp.   

	Type of Take
	Annual Take of Listed Fish By Life Stage (Number of Fish)

	
	Egg/Fry
	Juvenile/Smolt
	Adult
	Carcass

	Observe or harass    a)
	
	
	
	

	Collect for transport   b)
	
	
	
	

	Capture, handle, and release    c)
	
	
	
	

	Capture, handle, tag/mark/tissue sample, and release d)
	
	
	
	

	Removal (e.g. broodstock)     e)
	
	
	
	

	Intentional lethal take     f)
	
	
	
	

	  Unintentional lethal take     g)
	
	
	
	

	Other Take (specify)     h)
	
	
	Na 
	


a. Contact with listed fish through stream surveys, carcass and mark recovery projects, or migrational delay at weirs.

b. Take associated with weir or trapping operations where listed fish are captured and transported for release.

c. Take associated with weir or trapping operations where listed fish are captured, handled and released upstream or downstream.

d. Take occurring due to tagging and/or bio-sampling of fish collected through trapping operations prior to upstream or downstream release, or through carcass recovery programs.

e. Listed fish removed from the wild and collected for use as broodstock.

f.  Intentional mortality of listed fish, usually as a result of spawning as broodstock.

g. Unintentional mortality of listed fish, including loss of fish during transport or holding prior to spawning or prior to release into the wild, or, for integrated  programs, mortalities during incubation and rearing.

h. Other takes not identified above as a category.

Instructions:
1.  An entry for a fish to be taken should be in the take category that describes the greatest impact.

2.  Each take to be entered in the table should be in one take category only (there should not be more than one entry for the same sampling event).

3.  If an individual fish is to be taken more than once on separate occasions, each take must be entered in the take table.

Take Table 4.  Estimated listed salmonid take levels of by hatchery activity. 
	Listed species affected: Lower Columbia Chum ESU  ESU/Population: Lewis Chum Activity: Handle and release of non-targeted wild fish from Lewis River Hatchery and Merwin Dam FCF.  Chum not applicable to take activity for hatchery summer steelhead program. 

	Location of hatchery activity: Merwin Dam FCF and Lewis River Hatchery   Dates of activity: 2007 – 2022 Hatchery program operator:WDFW.  Merwin Dam FCF program operator: PacifiCorp.   

	Type of Take
	Annual Take of Listed Fish By Life Stage (Number of Fish)

	
	Egg/Fry
	Juvenile/Smolt
	Adult
	Carcass

	Observe or harass    a)
	
	
	
	

	Collect for transport   b)
	
	
	
	

	Capture, handle, and release    c)
	
	
	
	

	Capture, handle, tag/mark/tissue sample, and release d)
	
	
	
	

	Removal (e.g. broodstock)     e)
	
	
	
	

	Intentional lethal take     f)
	
	
	
	

	  Unintentional lethal take     g)
	
	
	
	

	Other Take (specify)     h)
	
	
	Na 
	


a. Contact with listed fish through stream surveys, carcass and mark recovery projects, or migrational delay at weirs.

b. Take associated with weir or trapping operations where listed fish are captured and transported for release.

c. Take associated with weir or trapping operations where listed fish are captured, handled and released upstream or downstream.

d. Take occurring due to tagging and/or bio-sampling of fish collected through trapping operations prior to upstream or downstream release, or through carcass recovery programs.

e. Listed fish removed from the wild and collected for use as broodstock.

f.  Intentional mortality of listed fish, usually as a result of spawning as broodstock.

g. Unintentional mortality of listed fish, including loss of fish during transport or holding prior to spawning or prior to release into the wild, or, for integrated  programs, mortalities during incubation and rearing.

h. Other takes not identified above as a category.

Instructions:
1.  An entry for a fish to be taken should be in the take category that describes the greatest impact.

2.  Each take to be entered in the table should be in one take category only (there should not be more than one entry for the same sampling event).

3.  If an individual fish is to be taken more than once on separate occasions, each take must be entered in the take table.
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