198335000 - Nez Perce Tribal Hatchery Operations & Maintenance
Sponsor: Nez Perce Tribe 

Province: Mountain Snake   Subbasin: Clearwater

Budgets: FY07: $2,033,220   FY08: $2,094,217   FY09: $2,177,986   

Short description: Nez Perce Tribal Hatchery is a supplementation program using conventional and NATURES rearing techniques to rear spring and fall Chinook salmon. Production goals for Phase I are set at 1.4 million fall Chinook salmon and 625,000 spring Chinook salmon.

Recommendation: Response requested

ISRP’s questions and comments are shown in BOLD ITALICS. 

A response is needed from the sponsors of this proposal that brings reviewers up-to-date on progress toward interim goals described for Phase 1, including returning numbers, smolt releases, smolt-to-adult return rates (SARs), etc.

The proposal is well done, although superficial on details of releases relative to the Phase I and Phase 2 objectives and presentation of any results on performance by hatchery stocks at the interim management points.  Given the well-described logic path in the first part of this proposal's narrative, reviewers expected to see some evaluation of recent performance versus stated goals. 

RESPONSE:   In our efforts to respond efficiently and concisely to the ISRP’s concerns, our first response will address the two separate but related questions above.  
NPTH has three time segments (phases) of supplementation management within Phase I, which is anticipated to span 20 years total. The first time segment (years 1-5), previously called Phase 1 within Phase I, involved outplanting efforts to re-establish naturally spawning salmon.  The second time segment (years 6-10), previously referred to as Phase II will continue the effort using those returning adults to increase and stabilize production in project streams.  The third time segment within Phase-I (years 11-20), previously called Phase III  will create opportunities for harvest, and would use adaptive management for specific actions based on the success of the first two time segments of Phase I.   
Phase I of NPTH supplementation management (a time span of 20 years) started in the fall of 2002 after the construction of the Nez Perce Tribal Hatchery at Site 1705 was completed.   NPTH production goals are 1,400,000 fall Chinook and 625,000 spring Chinook.  Production release goals are listed Table 1. 
In the fall of 2002, fall Chinook broodstock were spawned at Lyons Ferry Hatchery.  The gametes were transferred to NPTH for incubation.  The first fall Chinook broodstock were spawned at NPTH in the fall of 2003.  The first spring Chinook broodstock were spawned in 2003.  Thus far the program has been limited by available broodstock and/or the limited number of natural fish collected at weirs.  Construction of the Luke’s Gulch and Cedar Flats acclimation facilities were completed in the spring of 2006 and are currently in the testing phase.  NPTH is in the early stages of development and as such results are limited.  Table 1 contains a summary of the production releases by NPTH for each year since it began operation in 2002. 

In addition, SURPH survival estimates for each of the releases are listed in Table 1.  These estimates were derived using detections of juvenile PIT tagged fish at Lower Snake River and Columbia River dams run through the Survival under Proportional Hazards Model (SURPH).  The SURPH model was used to estimate Cormack-Jolly-Seber survival probabilities for emigrating juveniles to Lower Granite Dam in each of the releases. 

Table 1.  NPTH Phase I production goals for each release location, actual release numbers and estimated SURPH Survival estimates to Lower Granite Dam for each release group (95% C.I. in parentheses) for 2003-2006.  
	Species
	Release Site
	Release Goals
	Release Year

	
	
	
	2003 Juveniles
	2003 SURPH
	2004 Juveniles
	2004 SURPH
	2005
Juveniles
	2005 SURPH
	2006 Juveniles
	2006 SURPH

	Fall Chinook
	Hatchery
	500,000 subyearlings
	314,596
	89% a(1%)
85% a(2%)
	169,596
	62% (1%)
	869,300
	N/A d 
	441,656
	N/A e 

	
	North Lapwai Valley
	500,000 subyearlings
	191,382
	32% (1%)
	0
	
	
	
	199,904
	N/A e 

	
	Luke’s Gulch
	200,000 subyearlings
	-
	
	
	
	
	-
	25,730
	N/A e 

	
	Cedar Flats
	200,000

subyearlings
	-
	
	
	
	
	-
	25,827
	N/A e 

	
	Total
	1,400,000
	505,978
	
	169,596
	
	869,300
	
	693,117
	

	Spring Chinook
	Meadow Creek
	400,000

parr
	-
	
	309,555
	1.8%a – 6.0% b
(0.2% -0.4%)
	391,920 d
	56.1%

(1%) d
	0
	

	
	Newsome Creek
	75,000

pre-smolt
	-
	
	69,137
	71%

(0.5%)
	68,685
	N/A e 
	50,300
	N/A e 

	
	Lolo Creek
	150,000

pre-smolt
	-
	
	146,962
	N/A c
	161,431
	N/A e 
	52,300
	N/A e 

	
	Total
	625,000
	
	
	525,654
	
	622,036
	
	102,600
	


a   Half of the release group were released unto the upper 1/3 portion of Meadow Creek.
b   Half of the release group were released unto the lower 1/3 portion of Meadow Creek.
c  Early release due to an epizootic outbreak, fish were not PIT tagged prior to release. 
d  Early release due to major flooding events at the hatchery, fish were not PIT tagged.
e  Fish are still actively migrating. 
There are some preliminary smolt-to-adult return (SARs) data available from the first returning jacks and adults from NPTH releases in 2002, 2003, and 2004 for fall Chinook.  Spring Chinook SARs are unavailable for any of the releases as the first jack returns from BY2003 are expected to return in the summer of 2006.

The total number of NPTH fall Chinook returning to the Snake River are listed in Table 2.  Preliminary SARs for fall Chinook are shown in Table 3.  The table shows jack and 2-ocean returns for BY2002 releases and jack returns for BY2003 releases.  Adult returns in 2006 will include BY2002 3-ocean adults, BY2003, 2-ocean adults, and the BY2004 jacks.  We anticipate that 3-ocean adults will be the largest percentage contributor to the 2006 adult return.  
Table 2.  Preliminary NPTH adult returns. 

	Return Year
	Species
	Adult Returns (CWT)
	Sub-Yearling Smolts Produced

	
	
	-1.1
	-1.2
	-1.3
	-1.4
	

	2004
	Fall Chinook
	77 
	-
	-
	
	0 (Jacks Only)

	2005
	Fall Chinook
	16
	71a
	-
	
	68,021

	
	
	
	
	
	
	


a  Of the 71 returning adults, 24 were females.  

Table 3.  Preliminary SARs for fall Chinook releases. SARs are calculated without complete year class adult returns.
	BY
	Species
	Release Site
	Release Number (CWT)
	Adult Returns (CWT)
	Sum
	SARs

	
	
	
	
	-1.1
	-1.2
	-1.3
	
	

	2002
	Fall Chinook
	Hatchery
	193,643
	15
	4
	-
	19
	0.01%

	2002
	Fall Chinook
	Hatchery
	97,932
	51
	61
	-
	112
	0.11%

	2002
	Fall Chinook
	NLV
	168,426
	11
	6
	-
	17
	0.01%

	
	
	
	
	
	
	
	
	

	2003
	Fall Chinook
	Hatchery
	164,169
	16
	-
	-
	16
	0.01%

	
	
	
	
	
	
	
	
	


Technical and scientific background: This section contains technical items but very little scientific background. The abundant literature on results and consequences of releasing hatchery-produced fish of this and related species into waters is not discussed as it may pertain to the project. The section does contain a lot of information that would fit nicely into the proposal section on rationale but doesn’t fit well into the technical section.  
RESPONSE: Technical and scientific documents leading to the current operations, monitoring and evaluation plans included an initial monitoring and evaluation plan (Steward 1996), genetic management plan (Kincaid 1997), and a benefit risk assessment (Beasley et al 1999).  The NPTH program underwent the Council’s Three-Step Review Process.  Technical and scientific issues raised in Step two were addressed and the project proceeded.  The specific concerns were incorporated into the NPTH M&E program (project 198335003).  Objective 5 of the NPTH M&E provides for the effective communication of monitoring and evaluation results to resource managers for adaptive management and to the scientific community as a contribution to the knowledge base on supplementation. 

The operation and maintenance of the NPTH’s fish production and acclimation facilities are critical to project success; specifically, they are necessary to:

· Test the hypothesis that new supplementation XE "Supplementation"  techniques may be used in the Clearwater basins XE "Yakima River Basin"  to increase natural production XE "Production"  and to improve harvest opportunities, while maintaining the long-term genetic fitness of the wild and native salmonid populations and keeping adverse ecological interactions within acceptable limits;

· Continue efforts to evaluate the feasibility of reintroduction/enhancement of all species historically present in the Clearwater subbasin;

· Continue efforts to attain knowledge about the use of supplementation and reintroduction XE "Supplementation" , so that information may be used to mitigate effects on anadromous fisheries throughout the Columbia River Basin;

Current NPTH operations have been designed to test the principles of supplementation and reintroduction.  The Nez Perce Tribal Monitoring and Evaluation (NPTH M&E) (Project 198335003) is  funded separately from NPTH Operations and Maintenance (Project 198335000); as such, M&E provides the data collection and analysis of the supplementation goals for fall Chinook and spring Chinook in the Clearwater subbasin resulting from NPTH.  The NPTH genetic management plan (Kincaid 1997) guides the technical and scientific background for annual hatchery operation plans.  A complete description of the NPTH M&E program is provided in its proposal (project 198335003).

To address the potential harmful effects and increase the probability of a successful supplementation program, the following protocol was provided by NOAA Fisheries (Flagg and Nash 1999); 

1) Avoiding inbreeding, outbreeding, domestic selection, and other genetic alterations through collection, mating, and rearing designs that provide minimal genetic divergence from their wild counterparts to maintain long term adaptive traits. Conservation hatcheries should use only wild or locally adapted broodstock.
Procedure:  Program fish culture protocols follow accepted conservation hatchery guidelines developed by Hard (1992), Kapuscinski and Jacobson 1987), Brannon et al. (1999), and Flagg and Nash (1999).  For NPTH, the spring Chinook and fall Chinook program are different.  The fall Chinook are ESA-listed so there is a strong interest in conserving the historical gene pool and integration of the program with other actions to restore the ESU.  The spring Chinook program utilizes natural and basin hatchery returning adult fish as broodstock to develop locally adapted natural populations.  Thus, with the spring Chinook changes in life history characteristics and/or genetic changes may be a measure of the fish population’s ability to locally adapt.  With both species local broodstock selection and rearing are designed to minimize domestication and gene drift.  In the spring Chinook program, the progeny from local broodstock (Lolo and Newsome creeks) are reared separately.  Specific guidance for annual broodstock genetic management is provided in the NPTH genetic management plan (Kincaid 1997).  Each year, an Annual Operations Plan (AOP) is produced that summarizes the past years accomplishments and prescribes the next years procedures.  Genetic impacts are monitored through the efforts of the NPTH M&E program (Project #198335003).

2) Simulating natural rearing conditions through incubation and rearing techniques in rearing vessels that approximate natural profiles and provide options for habitat complexity such as cover, structure, and substrate is used to produce fish more wild-like in appearance and behavior in an effort to increase post-release survival.  Goals for growth patterns of hatchery fish and size at emigration are being based on natural population parameters.  Fish are being reared at specified low densities (D.I. Ranges of 0.10 to 0.30) in an effort to improve juvenile survival both during rearing after release to increase adult return percentages.  Techniques such as anti-predator conditioning are also used to increase behavioral fitness.
Procedure:  The NPTH facilities are specifically designed to incorporate a NATURES approach to simulate natural rearing conditions.  The central facility, NPTH Site 1705  at Cherry Lane and its satellite facilities include unique rearing containers; e.g., the  S-channels and deep, rock-lined ponds with the ability to adjust flows during final rearing.  Similar conditions exist at most satellite facilities. Densities during final rearing of the NATURES reared spring Chinook are less than 0.10 (D.I.); about 25 to 33% less than conventionally reared fish densities. 
3) Optimizing health and physiology through monitoring and release at a size, stage, and condition which equals distribution in the wild population.  Smolts should be released on their own volition and out-migrate during windows for natural downstream migration of the stock.  Release practices should be adopted to reduce straying, such as on-site rearing and release, and other promising imprinting or homing techniques.  Releases should be programmed to accommodate the natural spatial and temporal patterns of abundance in wild fish populations.
Procedure: Standard hatchery practices are followed to insure good health and physiology of the fish while in culture.  NATURES methods are used to match the phenotypic characteristics of cultured fish to natural fish.  Juvenile fish are transported at a young age to grow out acclimation ponds at the receiving sites.  The fish are allowed to volitionally migrate once the natural migration has been observed. 

4) Providing aggressive monitoring and evaluation to determine success of Conservation Hatchery approaches.  High priority must be given to basic scientific research to meet three principal goals: 1) maintain genetic integrity of the population, 2) increase juvenile quality and behavioral fitness, 3) increase adult quality 

Procedure: The NATURES program of the NPTH incorporates the principles of a conservation hatchery, and its sub-program (NPTH M & E, project # 198335003) provides the monitoring and evaluation. 
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The most recent prior ISRP review recommended “Fundable at the Phase 1 level only”. The ISRP noted that future funding would likely be contingent upon proposals better addressing longstanding ISRP concerns from previous reviews and presentation of Phase 1 M&E results.  Implementation of the full-scale production program (Phase Two) will be dependent on M&E results from the first phase of the program. It is important that the NPTH production remain at the reduced Phase I level throughout this initial review and evaluation period. 
RESPONSE:  We are not currently seeking Phase II implementation. We are implementing Phase I as designed and approved and have begun to evaluate that through the NPTH M&E project (Project #198335003).
The goals outlined in the biological triggers, established for the implementation of Phase II construction (beyond 20 years of hatchery operations) are shown in Table 4.  As mentioned above, NPTH is only in the early stages of development of Phase I and has only just begun to return adults to begin evaluations. 

The concerns of the ISRP in that review remain relevant to this 2006 review: “The ISRP remains concerned that planning for the hatchery and its M&E include all possible management and response alternatives including termination of the program due to either success or failure in achieving program objectives. As noted in FY00 review, the ISRP recommends that a full and consistent decision tree be developed as the program moves forward. The tree should specify all triggers; including intermediate levels and timelines that if not achieved would forestall Phase 2 construction, or even lead to termination of the program itself. The history of fisheries management in the Columbia River basin is replete with projects that failed to achieve their objectives in part or even completely. Thus, in spite of the need for this project, and the enthusiasm of its implementers, it would seem prudent to plan for all possible outcomes.” 
RESPONSE:  The biological triggers for facilities expansion to rear the three Chinook target stocks (spring, fall, early fall) were developed for the NPTH program in 2000 (see Table 4).  

Table 4.
Summary of Biological Triggers for phased expansion of Nez Perce Tribal Hatchery.
	     Stock
	                    Biological Trigger

	Spring Chinook
	Smolt-to-adult return rates for NPTH produced spring Chinook salmon in Lolo and Newsome creeks meet or exceed 0.4% for 4 out of 5 years (approximately 546 returning adults to the Clearwater River subbasin from Phase I production).

	Fall Chinook
	Returning NPTH adults to Site 1705 sufficient to produce 500,000 sub-yearling smolts (approximately 800 returning adults to the Clearwater River subbasin from Phase I production).

	Early-Fall Chinook
	Returning naturally produced adults to Luke’s Gulch or Cedar Flats sufficient to produce 100,000 sub-yearling smolts (approximately 120 to 170 returning adults to the Clearwater River subbasin from early-fall Chinook natural production).


Whitman, Silas, 2000. Biological Triggers for phased development of Nez Perce Tribal Hatchery. Transmitted with letter dated May 31, 2000 to Mr. D. Robert Lohn, Northwest Power Planning Council. 7 pages + cover letter.  

The ISRP has requested a decision tree based on three main branches by each target species.   The main branches are: termination of the program, adaptive management, and expansion of facilities. Continuation of the program and/or changes most likely will be policy decisions informed by scientific input or triggers derived from the NPTH M&E sub-program.  Policies, budgets, fishery management, and fishery technology are in a constant state of flux.  This dynamic would make firm proscribed management actions of questionable value.  Given the policy implications of a particular project management action such a closure, it is un-likely that a triggers could be developed that would directly lead to a prescribed management action.  For example, BPA has indicated (reference needed) that if one to all of the expansion biological triggers for each target stock are met they will not automatically move to phase II facilities expansion.  Rather, they will look at the policies in place at the time the expansion triggers are met to inform their decision.  We do recognize that a decision tree approach may provide some assistance in the five year evaluation slated for 2008. Below are some ideas for each of the three primary nodes.

I. Termination

This option arises when all attempts at adaptive management fail to produce sufficient broodstock to prevent the decline of the broodstock, combined with inbreeding depression, mining of natural production, and/or outbreeding depression in natural and/or non-target stocks. 

If any of the conditions mentioned above and insufficient returns and/or an alternative broodstock source cannot be found after 10 years, the program should be considered for termination. 

This biological trigger would not apply during the start up period expected to last 15 to 20 years. 

II Adaptive Management within the Phase I (construction) period. 

This is the period between project initiation and possible full success during which the natural populations would benefit from supplementation to persist and/or expand.  It covers the range of intervention from a captive broodstock program when the number of natural returning fish is less than 24 (Kincaid 1997) to phasing out of supplementation for local populations at their streams natural carrying capacity. 

Pre-determining what the full array of management options and decision prior is a futile exercise.  The Monitoring and Evaluation sub-program is designed to identify when problems or opportunities might arise that would warrant management consideration. Specific results for the M&E program include information on performance measures by stock and rearing strategy.  Based on fish health, survival and other M&E evaluations (see NPTH M&E proposal for full description) the NPTH program will be modified from time to time to bolster the likelihood of meeting program objectives.

Sub-biological triggers will be developed based on M&E input.  Adult broodstock collection for spring Chinook in 2006 provides an example of how this process works. Supplementation within Lolo and Newsome Creeks is planned to follow a specific trajectory broken into three phases, where phase I (1-5 yr.) begins the outplanting of fish to establish natural runs, phase II (6-10 yr.) would gradually shift from out-of-stream broodstock to natural returns to the treatment stream.  Phase III would focus on building up the populations to support harvest opportunities.  In both Lolo and Newsome creek, prior supplementation initiated some level of natural production that proceeded NPTH supplementation.  As such, this provides an opportunity to instigate Time Interval-2 of Phase-I at the onset.  In 2006, predictions for natural returns were low with the expectation that Newsome Creek would have returns below broodstock needs.  A determination was made to bring all fish captured at the adult weir into the hatchery. Several weeks after the run began to arrive at the weir, it was determined that the broodstock goals were going to be met.  A pass-keep protocol was then implemented where 1 out of every 4 non-fin clipped males and 1 out of every 4 non-fin clipped females trapped at the Newsome Creek weir site are retained for broodstock.  This allows for natural production, marked fish to estimate escapement, and natural fish for broodstock.  In this example, two biological triggers were used: 1) the predicted return to establish a pre-season broodstock collection policy, and the 2) in meeting the broodstock needs, managers could revise the collection policy to allow for an increase in natural production. 

Throughout the husbandry of the NPTH fish from adult capture to smolt release, there are potential changes that can affect how the fish are cared for and released.  Management decisions will be based on adaptive protocols that utilize the available scientific data and best management practices to keep pace with changing circumstances.    

III Expansion

The current program is a reduction from the originally proposed full NPTH program as a cost savings method.  BPA and the ISRP were concerned that full implementation could not be justified if the program could not meet set milestones (biological triggers) along the path to meeting all the objectives.  The full rational and description of the biological triggers for expansion are presented in Whitman (2000).  The biological triggers for early, fall, and spring Chinook (Table 4) are stock specific. 

The major issue currently in play for this supplementation project is as follows: The NPTH has two phases of construction management.  These phases are the result of issues arising during the Final Design process.  During that process, the Council approved construction of a smaller scale, more temporary NPTH program, based on concerns by the ISRP in their FY2000 review.  Implementation of the full-scale production program (Phase Two) will be dependent on M&E results from the first phase of the program.  As a result of the smaller scale of Phase 1, production numbers were decreased and facility infrastructure was designed to meet a reduced cost. 

The original design target production for NPTH was 2.8 million fall Chinook sub-yearlings and 768,000 spring Chinook juveniles.  Revised Phase I production goals were set at 1.4 million fall Chinook sub-yearlings and 625,000 spring Chinook juveniles and biological triggers for each stock were established for the implementation of Phase II (Table 1). 

Summary of Biological Triggers for phased expansion of NPTH.
Stock: Spring Chinook 
Biological Trigger: Smolt-to-adult return rates for NPTH produced spring Chinook salmon in Lolo and Newsome creeks meet or exceed 0.4% for 4 out of 5 years (approximately 546 returning adults to the Clearwater River subbasin from Phase-I production).

Stock: Fall Chinook 
Biological Trigger: Returning NPTH adults to Site 1705 sufficient to produce 500,000 sub-yearling smolts (approximately 800 returning adults to the Clearwater River subbasin from Phase-I production).

Stock: Early-Fall Chinook 
Biological Trigger: Returning naturally produced adults to Luke’s Gulch or Cedar Flats sufficient to produce 100,000 sub-yearling smolts (approximately 120 to 170 returning adults to the Clearwater River subbasin from early-fall Chinook natural production)."

M&E is the subject of a companion proposal (Project 198335003) and is not directly covered here. The M&E will address possible expansion to Phase 2. The first complete set of adults should return by end of 2007. A symposium is planned for the following year. The benefits to focal species are unknown pending supplementation analysis.

Objectives: Long- and short-term goals are given and are well described in considerable detail. The efficacy of NATURES rearing technique is being assessed. The methods are adequate, but lacking detail.
RESPONSE:  The final design of the NPTH program facilities provides opportunities to propagate fish either conventionally and by the NATURES approach.  The specific methods are summarized by life stage for spring and fall Chinook as; adult holding, incubation of green eggs,  incubation of alevins, fry rearing, fingerling and parr rearing, pre-smolt and smolts rearing.

Some of the key NATURES parameters identified and incorporated in the final design are:

· Density (incubation – one female per unit and D.I. = 0.30 (fry) and 0.10 (pre-smolt and smolt)
· Habitat (depth, shading, rock substrate, depth, overspray, flow, current, oxygen levels, temperature variance) 

· Water quality (oxygen at 95% saturation or greater than 7.0 mg/l) 

· Training and conditioning (flow, current, shading, predator avoidance) 

· Stress management (limited handling, flow or velocity conditioning & diurnal temperatures) 

· Health management (screening adults for bacterial and viral diseases, immunological conditioning after reaching 200 fpp size) 

· Nutrition (opportunity to feed on natural insects in rock-lined ponds; e.g., S-channels)
· Photo period based annual conditions during early rearing indoors

Implementation of these principles for each life stage will direct the hatchery annual operations.  Key examples are provided below for each life stage.

In adults, density limited to not less than 10 cubic feet per adult.  The habitat requires a water depth of 9 feet be maintained except when working fish.  In addition, water overspray and shading mimic natural conditions while a pond length of not less than 50 feet allows adults to jump and move naturally when spooked without injury.  Water flows and temperature recommendations to follow Integrated Hatchery Operations Team (IHOT) and NATURES guidelines.  Other functions of stress and health management are supported by injecting adults when trapped to minimize Bacterial Kidney Disease (BKD) and minimizing the number of times they are handled, thus limiting their exposure to humans and predators.  

Incubation of eggs follows a NATURES scheme by providing both seasonal and diurnal temperature control.  This is the key NATURES criterion at this life stage. Individual egg lots are segregated by single females while pathology is conducted to determine levels of infection; later, egg lots are grouped according to titer.  Culling of eggs from high titre females occurs as per IHOT and NATURES criteria.  Final production and outplanting locations are determined according to disease history.  

Fish production (fry, fingerling, parr, pre-smolts, and smolts) use water quality (temperature, sediment load, sterilization for disease control) to direct timing for release of each species.  In this way, we can mimic natural conditions and target release times correlated with mainstem flows to maximize juvenile passage and survival.  During rearing, flow and velocity conditioning are provided at 1-2 body lengths/second in all container types for at least 4-12 weeks prior to release.  Habitat color patterns on tank walls and sides ensure natural cryptic coloration of fish during rearing.  Training and conditioning provided by depth, natural rock substrate, flow patterns, shading, predator exposure, woody debris, floating covers, and natural feed all work collectively to naturalize fish prior to release into streams.  The new container configuration, the NATURES “S”-channel, is used for spring Chinook parr released directly into streams in mid-summer.  Density index in this container will be 0.05 or less, which is approximately 1/6 of conventional facilities.  All other densities are 1/3 of that found in conventional hatcheries.  Circular tanks are used for certain stages of Chinook production to optimize the NATURES functions prior to transfer to satellites and to give a comparison of NATURES conditioning by container type.  Fall Chinook juvenile containers were patterned after the recommendations of WDFW and NMFS based on their success of juvenile to adult return. 

