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a. Abstract 
Upper Columbia River steelhead are currently listed as Endangered under ESA.  Steelhead in the Okanogan River have a high kelt rate but repeat spawning rates are negligible due to downstream passage mortality through nine hydroelectric projects.  Holding, feeding, and reconditioning of steelhead kelts has been successfully completed by the CRITFC and the YN in the Yakima River system and will be similarly conducted by the CCT in the Okanogan River system.   Pre-spawn steelhead will be trapped in Omak and Salmon creeks for local broodstock collection, transferred to a holding facility located at the Cassimer Bar Hatchery site, live spawned, fed, held until the late winter and released back into the Okanogan River system to spawn a second time in the wild. Monitoring and evaluation to assess homing fidelity and spawning success will be via mark/recapture of PIT tags and through spawning surveys. The use of radio tags in conjunction with current Mid-Columbia PUD radio telemetry research will also be explored to further assess homing fidelity.  A portion of the reconditioned kelts will be held at the Cassimer facility to assess fecundity and egg viability. 

This project is consistent with the FCRPS BiOp, the 2000 Fish and Wildlife Program, the Okanogan Subbasin Summary, and the Implementation Plan. In addition, it promotes natural production of ESA Endangered Steelhead, is based upon the best available science and sound scientific principles, is connected to and expands upon other ongoing BPA funded work, has clear quantifiable objectives, is cost-efficient, allows for adaptive management, and ultimately will contribute to increased tribal and non-tribal harvest opportunities through the recovery of an endangered species.  

b. Technical and/or scientific background
Anadromous fish populations in the Okanogan River system have been severely depressed as a result of a variety of factors including mortality due to passage through the nine mainstem Columbia River hydroelectric projects located downstream.  Steelhead in the Okanogan River are currently listed as Endangered under the Endangered Species Act. Steelhead differ from most other anadromous Pacific salmonids in that they can spawn more than once (iteroparous). 

Kelt rates (proportion of steelhead that survive spawning) can vary by watershed but are relatively high in the Upper Columbia.  The Public Utility Districts of Grant, Chelan, and Douglas Counties began adult steelhead radio telemetry studies in the Mid-Columbia in 1999.  Fish were tagged at Priest Rapids Dam and then tracked in the mainstem and all major tributaries up to Chief Joseph Dam including the Okanogan River. This work is ongoing and scheduled to continue at least through year 2002. The results to date have indicated that a relatively high proportion (40-60%) of steelhead kelts survive spawning and migrate downstream out of the Okanogan River (Shane Bickford, Douglas County Public Utility District, personal communication 11/26/01). 

Kelts that survive spawning may constitute an important portion of wild populations. For example, results from a COE funded kelt study on the Snake River indicate that wild kelts entering the Lower Granite Dam bypass system in the spring of 2000 represented 17.8% of the entire Snake River ESA-listed wild steelhead population originating above Lower Granite Dam (Evans and Beaty 2001).  

Historical repeat spawning rates in the Okanogan Subbasin prior to hydropower development in the Columbia River corridor are unknown. However, repeat spawners (i.e., kelts that survive to spawn again) may have significantly augmented early populations of Snake and Columbia River steelhead.  At least 2% of wild steelhead returning to Idaho’s Clearwater River were repeat spawners when there were only two downstream dams (Lewiston Dam and Bonneville Dam; Whitt 1954).  Most of those repeat spawners were females (Whitt 1954), which suggests that repeat spawners may contribute disproportionately to the next generation.  Recent estimates of repeat spawners in tributaries of the lower Columbia River (e.g., Kalama River) have exceeded 17% (NMFS 1996), with some fish returning to spawn four consecutive times (Leider et al. 1986). 

However, repeat spawning rates for steelhead which originate from the upper portions of the Columbia Basin are severely depressed most likely due to passage related mortality through the hydrosystem located downstream. For example, preliminary results from a COE kelt study in the Snake River indicate that only 3.3% of radio tagged kelts released in the Lower Granite tailrace were detected in the Bonneville Dam tailrace after passage through seven hydroelectric projects (Evans 2001). Turbine passage mortality rates have never been directly measured for adult steelhead, but ancillary information suggests that these rates may approach 50% per project (Wagner, 1991). Okanogan steelhead kelts must pass nine mainstem Columbia River hydroelectric projects, including five unscreened PUD projects, during downstream migration. WDFW scale analysis of returning adult steelhead captured at Wells Dam indicate that repeat spawning rates are negligible (Charlie Snow, WDFW, personal communication 11/19/01) which further suggests that passage related mortality rates for Okanogan River steelhead kelts are likely  quite high. 

Protective measures such as collection and transportation of steelhead kelts at mainstem hydroelectric projects have been considered in the past to minimize mortality of these adult downstream migrants. Currently, studies such as kelt transportation and kelt reconditioning are listed in the Draft Implementation Plan for the Operation of The Federal Columbia River Power System (BPA, et al. 2001) as protective measures. Capturing and holding steelhead kelts in the Okanogan River system as detailed in this proposal, will eliminate mortality related to hydroelectric dam passage of captured  kelts by removing these fish from exposure to the hydrosystem.

The summer run steelhead of the Okanogan are considered part of the upper Columbia summer steelhead ESU, and were listed as endangered on August 18, 1997. Upper Columbia steelhead in the Okanogan are considered depressed according to SASSI (NWPPC 2001). Although the historical record for steelhead in the Okanogan Watershed is not complete, Mullan et al. (1992) asserts that few steelhead historically used the Okanogan River (NWPPC 2001). Salmon Creek historically supported self-sustaining steelhead runs, but lack of flow currently restricts access in most years. Some evidence suggests that steelhead may also have historically used other tributaries in the Okanogan Basin (Chapman et al. 1994b). Current habitat conditions in the Okanogan basin are generally poor to support most life history requirements of steelhead (NWPPC 2001).

Although steelhead were probably never abundant in the Okanogan River due to natural habitat limitations, an estimated half of the steelhead production may have been lost as a result of fish access restrictions to Salmon Creek by irrigation water withdrawals (NWPPC 2001). In 1955-56, the escapement estimate to the Okanogan was about 50 fish, from a total run size of about 97 fish (NWPPC 2001). Assuming a 50 percent loss in production from Salmon Creek since 1916, the average run-size prior to the extensive hydroelectric development in the mid-Columbia River reach is believed to have been about 200 fish (NWPPC 2001). It should be noted that the true historical run size prior to any human influence was likely larger than the 200 fish estimate because habitat degradation is known to have occurred as a result of other human activities prior to hydropower development. The estimated total run-size of naturally produced summer steelhead to the Okanogan Subbasin declined to between 4 and 34 fish, from 1977 to 1988 (NWPPC 2001).

Given that stock status at the sub-watershed level has not been definitively established in the Okanogan, describing the relative importance of specific steelhead stocks throughout the Okanogan watershed has great uncertainty. Nevertheless, 19 adult summer steelhead were trapped in Omak Creek in 2001 (C. Fisher, TAG). When considered against a total escapement to the entire system of between 4 to 34 fish from 1977 to 1988 (NWPPC 2001), such populations, although small, become disproportionately important. Regardless whether the 2001 Omak Creek steelhead returns originated from earlier smolt transplants from the Wells Hatchery into the system, the creek may be especially important for the re-establishment/recovery of the summer run steelhead ESU within the Okanogan watershed. Similarly, as indicated in the preceding paragraph, steelhead production from Salmon Creek was estimated to represent roughly 50% of

the native production throughout the watershed prior to the erection of Conconully Dam (NWPPC 2001).
Five life history types for Okanogan River steelhead have been identified:

1. Spawn, rear and overwinter in Salmon Creek, outmigrate in spring.

2. Spawn and rear in Salmon Creek, overwinter in Okanogan River; outmigrate in

spring.

3. Spawn and rear in Okanogan River and tributaries upstream of Lake Osoyoos,

overwinter in the lake, and outmigrate in spring.

4. Spawn, rear, and overwinter in Omak Creek, outmigrate in spring.

5. Spawn and rear in Omak Creek, overwinter in Okanogan River, outmigrate in

spring.  (NWPPC 2001)

As indicated above, four of the five steelhead life history types are currently known to utilize Salmon and Omak Creeks in the Okanogan Subbasin.  Distribution of steelhead within Salmon and Omak Creeks has been confirmed to river miles 1 and 17, respectively (NWPPC 2001).  Potentially, steelhead may utilize Salmon Creek habitat to the base of Conconully Dam (RM 14.8) when adequate passage flows are provided. Salmon and Omak Creeks are both considered to be potentially the two best tributaries for recovery efforts and therefore are the focus of the proposed kelt reconditioning program.

Although habitat is currently a factor limiting steelhead production, restoration efforts are currently underway in both Salmon and Omak creeks. For the past 90 years, the Okanogan Irrigation District (OID) has diverted 100 percent of the flow from Salmon Creek leaving 3.5 miles downstream of the diversion dam dry. The Confederated Confederated Tribes  (CCT), Okanogan Irrigation District (OID), and the Natural Resource Conservation Service (NRCS) are involved in an effort to restore instream and riparian habitat in lower Salmon Creek. The primary goal is to restore fish passage for spring chinook and steelhead. Restoration efforts include:

- In May 1998, the CCT and the OID formed a partnership to study the feasibility of

providing water downstream of the diversion dam while maintaining the OID water

delivery service.

- In 2000, acquired 1500 acre-feet of water from irrigators, to be spilled at the time of

spring chinook smolt migration to allow downstream passage.

- In 2001, Phase 1 of the restoration of the lower 4.3 miles of Salmon Creek will begin.

This will involve public outreach, field studies, NEPA, project design, and permitting.

Protection of existing spawning and rearing habitat along with alleviation of

survival problems in summer rearing/overwintering in the lower tributaries are critical

objectives of the strategy. Specific recommendations of habitat protection activities are

being developed and pursued through the Mid-Columbia Habitat Conservation Plan

currently under development. 

In addition, the CCT and the NRCS have ongoing efforts to restore instream and riparian habitat in Omak Creek. Restoration efforts include:

 - Point bar and log weir construction on the mainstem Omak Creek to divert flow from

exposed banks.

- Riparian planting on Omak Creek and tributaries.

- Removal of two passage barriers in 1998.

- Redesign of the stream channel in lower Omak Creek to address severe erosion and

lateral migration of the channel.

In 2001, 2 more miles of the creek will be inventoried in order to develop further

restoration plans.

Omak Creek projects are funded by the National Fish and Wildlife Federation, the

Salmon Recovery Funding Board (Project #00-1683-D), and BPA (Project #200000100).

Work pertaining specifically to kelt reconditioning in the Okanogan River system began in year 2001.  A Hatchery Genetic Management Plan (HGMP) for steelhead production in the Okanogan system is currently under development by the CCT in compliance with NMFS criteria. The HGMP includes kelt reconditioning as part of the overall steelhead hatchery production program. In addition, the NMFS provided the CCT with Pacific Coastal Salmon Recovery funds to assess the feasibility of developing a kelt reconditioning program in the Okanogan River. Kelt reconditioning in the Okanogan River system was determined to be feasible as a result of this initial planning effort.   

NMFS considers all Columbia River steelhead returning to spawning areas upstream of the Yakima river confluence as belonging to the same ESU (NWPPC 2001). This ESU is currently listed as “endangered,” and includes the Wenatchee, Entiat, Methow, and Okanogan watersheds. The Wells Hatchery steelhead stock is also included in this ESU because it is considered essential for the recovery of the natural population (NWPPC 2001). 

Preservation of the genetic integrity of Evolutionarily Significant Units is the underlying goal in all ESA recovery efforts. Although Upper Columbia River steelhead originate from several tributaries, they are currently considered to be genetically homogeneous and grouped under the same ESU. The proposed work will utilize local native stock from two Okanogan tributaries with the intent of promoting repeat spawning within the same natal streams and habitat to which these fish are adapted. The proposed kelt reconditioning project will therefore serve to preserve the genetic integrity of Upper Columbia River steelhead. Steelhead which have originated from the Wells Hatchery Program may be present in Omak and Salmon Creeks but, as indicated above, are considered to be part of the Upper Columbia River ESU and will therefore be used in the Reconditioning Program.       

Steelhead kelt reconditioning has been conducted successfully elsewhere outside the Columbia Basin. For example, when Siletz River (Oregon coastal) summer steelhead were reconditioned for a full year in fresh water, all of the females gained weight, over 60% of them ripened for artificial spawning the next year, and the resulting progeny contributed to the adult run two years after their release as smolts (Wingfield 1976).

The Columbia River Intertribal Fish Commission (CRITFC) in a joint effort with the Yakama Nation began kelt studies in the Columbia Basin under COE and BPA funds in 1999 (Beaty 2001).  Pilot projects in the Yakima subbasin and in NE Oregon have achieved 50% reconditioning success (survival + rematuration) of small numbers of summer steelhead kelts, which is 10- to 30-times higher than documented natural rates of repeat spawning. The CRITFC study is investigating ways to improve reconditioning success (e.g., diets, feeding methods, medications), the feasibility of four management scenarios for reconditioning (e.g., short-term reconditioning + release, long-term reconditioning + captive spawning), critical assumptions about the homing ability and gamete viability of reconditioned kelts, and the benefits and risks of enhancing repeat spawning. This 5-year project has several partners and a strong management orientation. Research tasks are conducted by cooperating tribes and agencies simultaneously with pilot-scale introduction of the concept and methods into various subregions. For example, in 2001 the Yakama Nation (YN) will test special diets formulated by the USFWS Abernathy Fish Technology Center. ODFW and the Umatilla Tribe will test feeding methods on wild kelts being reconditioned as endemic broodstock for the Grande Ronde subbasin. Management benefits will be almost immediate: successfully reconditioned kelts will contribute more gametes to their populations and successful methods will be shared with fishery managers throughout the basin. Collection sites throughout the Basin could provide 2,000 to 3,000 wild (non-ad-clipped) summer steelhead kelts each year for reconditioning programs, including 1,000 to 2,000 available from the Snake River collector dams. Kelt reconditioning programs could increase wild spawning runs in some streams by 10%-25% in the first year of full implementation. Although it is no substitute for fully functional ecosystems, kelt reconditioning can help maintain wild steelhead populations until they can sustain themselves (Beaty 2001).

The kelt reconditioning program to be conducted in the Okanogan River will be very similar to that conducted in the Yakima River at the Chandler Facility by the CRITFC and the Yakama Nation. Yakima River steelhead are part of the Middle Columbia  River ESU and are currently listed  as Threatened under the Endangered Species Act and are the focus of the reconditioning program conducted in the Yakima Basin.  Under this program, wild kelts are captured in the spring at the Chandler trap where sex is determined and post-spawners are distinguished from pre-spawners via ultrasound examination. Ultrasonic waves – acoustic energy measured in megahertz – produce images of the size, shape, and location of soft tissues within biological organisms (Evans and Beaty, 2001). Ultrasound imaging of visceral anatomy has been used to identify steelhead sex and to distinguish kelts from pre-spawners and has been shown to be a more accurate method than visual examination (Evans and Beaty, 2001).  The maturation status of male kelts was found to be more difficult to discern due to some fish retaining substantial testes mass after spawning and ultrasound methodologies were refined to address this problem (Evans and Beaty, 2001). This problem is minimized to some extent as the majority (approximately 75-90%) of kelts are typically female (Evans and Beaty 2001). 
Captured  kelts are then transferred to a nearby holding facility, treated for parasites and fungus, weighed, measured, and PIT tagged with 134.2 kHz (ISO) tags. As previously noted, most of  the kelts are females and kelt mortality rates are highest during the early phases of the holding period.  Kelts are allowed to acclimate approximately 24-hours following capture prior to feeding.  Krill is used at the onset of the holding period to initiate feeding and to promote rapid recovery.  After the kelts have begun feeding, the diet is gradually switched to high protein pellets which are used for the remainder of the holding period.  

Pre-spawn steelhead normally enter the Yakima River in November - December. Reconditioned kelts are released at this time to mimic natural run timing and allowed  to over-winter in the wild prior to spawning the following spring. Reconditioned kelts are weighed, measured, and scanned for PIT tags upon release. 

Critical assumptions pertaining to reconditioned kelt homing fidelity, fecundity, and egg viability exist. Radio telemetry studies of reconditioned kelts from the Yakima River Program to assess homing fidelity are ongoing. More work is needed to further assess homing fidelity of reconditioned kelts. The proposed work will compliment that of the CRITFC/YN effort by further assessing homing fidelity of reconditioned kelts to individual natal streams within the Okanogan River system. In addition, assessment of fecundity and egg viability of reconditioned kelts is needed but has not been conducted in the Columbia Basin and is included in the proposed Okanogan Kelt Reconditioning Project. 

Kelt reconditioning in the Okanogan Subbasin has the advantages of:

(  Assisting wild populations using wild fish that have already spawned naturally and that would likely otherwise die.

(   Broad applicability throughout the region where wild steelhead stocks are depleted.

(  Maintaining and enhancing iteroparity, a life history quality that is being lost.

(  Applying techniques that have been successful with coastal steelhead and elsewhere in the Columbia Basin (i.e., CRITFC/YN study)

(  Directly mitigating, in place and in kind, kelt mortalities caused by the hydrosystem.
c. Rationale and significance to Regional Programs
NWPPC 2000 Fish and Wildlife Program.

The Vision Statement for the 2000 Fish and Wildlife Program states:

"The vision for this program is a Columbia River ecosystem that sustains an abundant,

productive, and diverse community of fish and wildlife, mitigating across the basin for the adverse effects to fish and wildlife caused by the development and operation of the hydrosystem and providing the benefits from fish and wildlife valued by the people of the region. This ecosystem provides abundant opportunities for tribal trust and treaty right harvest and for non- tribal harvest and the conditions that allow for the recovery of the fish and wildlife affected by the operation of the hydrosystem and listed under the Endangered Species Act." 

We believe that the lack of repeat spawning steelhead in the Okanogan River is directly related  to the nine hydroelectric projects which kelts must pass both downstream and upstream to spawn a second time.  Therefore, there is clearly a hydropower impact which requires  mitigation. In addition, Upper Columbia River steelhead are an important component in tribal culture and upon recovery of this Endangered ESU will provide opportunities for both tribal and non-tribal harvest.   

The Vision Statement further indicates:

"Wherever feasible, this program will be accomplished by protecting and restoring the natural ecological functions, habitats, and biological diversity of the Columbia River Basin. In those places where this is not feasible, other methods that are compatible with naturally reproducing fish and wildlife populations will be used. Where impacts have irrevocably changed the ecosystem, the program will protect and enhance the habitat and species assemblages compatible with the altered ecosystem. Actions taken under this program must be cost-effective and consistent with an adequate, efficient, economical and reliable electrical power supply." 

We further believe that the proposed project promotes biological diversity through the re-use of genetically adapted local stock and specifically uses naturally reproducing fish to enhance reproductive success in the wild.   In addition, given the other options to effect repeat spawning of steelhead in the Okanogan River such as kelt transportation or providing safe passage through nine hydroelectric projects, we strongly believe that the reconditioning  program detailed in this proposal is by far the most cost effective alternative.  

Therefore, the proposed kelt reconditioning project is consistent with the overall Vision of the 2000 Fish and Wildlife Program in that it will:

1) Mitigate for hydropower affects

2) Promote biological diversity

3) Enhance wild production

4) Assist in the recovery of one of the three Columbia Basin ESU's listed as Endangered under ESA.

5) Upon recovery, ultimately lead to both tribal and non-tribal harvest opportunities, and

6) Is the most cost-effective alternative to allow repeat spawning. 

The "Scientific Foundation and Principles" section of the 2000 Fish and Wildlife Program further states:

"In developing a program to fulfill the vision statement above, the Council is relying on the best available scientific knowledge." 

Kelt reconditioning is a relatively new concept for application in the Columbia Basin.  Research is currently underway.  The proposed  project will expand upon and coordinate with current research and will therefore rely upon and  add to the best available science. 

Furthermore, the 2000 Fish and Wildlife Program is a habitat based program.  Some suitable habitat for steelhead spawning currently exists in the Okanogan River System and habitat restoration projects are currently underway to increase the amount of usable  habitat.  The tributaries that we have selected from which to trap kelts (Omak and Salmon Creeks) represent the best available steelhead habitat in the Okanogan system and have verified steelhead use. However, mortality associated with downstream, and possibly upstream, migration past mainstem Columbia River hydroelectric projects has reduced the number of fish available to use Okanogan River habitat. The proposed project is consistent with the 2000 Fish and Wildlife Program's habitat based ecosystem approach to salmon and steelhead recovery in that it will promote increased natural production in currently under-seeded habitat or habitat currently under rehabilitation. 

In addition, the Objectives for Biological Performance outlined in the 2000 Program include:

"

Halt declining trends in salmon and steelhead populations above Bonneville Dam by

2005. Obtain the information necessary to begin restoring the characteristics of healthy lamprey populations. 

Restore the widest possible set of healthy naturally reproducing populations of salmon and steelhead in each relevant province by 2012. Healthy populations are defined as 

having an 80 percent probability of maintaining themselves for 200 years at a level that 

can support harvest rates of at least 30 percent. 

Increase total adult salmon and steelhead runs above Bonneville Dam by 2025 to an 

average of 5 million annually in a manner that supports tribal and non-tribal harvest. 

Within 100 years achieve population characteristics that, while fluctuating due to natural 

variability, represent on average full mitigation for losses of anadromous fish. "
The increase in natural production as expected through the implementation of the proposed project, will assist in halting declining trends in steelhead populations above Bonneville Dam through the restoration of naturally reproducing steelhead populations in the Okanogan River  system. These actions ultimately will contribute to an increase in adult steelhead runs over Bonneville Dam and eventually to increased tribal and non-tribal harvest opportunities. 

The "Strategies" section of the 2000 Program indicates:

"Restorable habitat: Where the habitat for a target population is absent or severely

diminished, but can be restored through conventional techniques and approaches, then the biological objective for that habitat will be to restore the habitat with the degree of restoration depending on the biological potential of the target population. Where the target population has high biological potential, the objective will be to restore the habitat to intact condition, and restore the population up to the sustainable capacity of the habitat. In this situation, if the target population had been severely reduced or eliminated as a result of the habitat deterioration, the use of artificial production in an interim way is a possible policy choice to hasten rebuilding of naturally spawning populations after restoration of the habitat. 

Where the target population has low biological potential -- for example, when downstream rearing conditions severely limit the survival of juveniles from a given spawning area the objective will be to restore the habitat to intact condition and consider sustained but limited supplementation as a possible policy choice." 
Salmon and Omak Creeks currently support steelhead production although much of the habitat has been compromised. Habitat restoration efforts are currently underway in these two tributaries and elsewhere in the Okanogan River system. The proposed work is consistent with the recovery strategy indicated in the 2000 Fish and Wildlife Program in that it will increase the biological potential of the target steelhead population by removing post-spawn fish from exposure to the hydrosystem and resulting passage mortality. Restoration of this population up to the sustainable capacity of the habitat in Salmon and Omak Creeks may then be achieved.  

The proposed project further:

· Uses native species in native habitats.

· Addresses transboundary species (most  of the Okanogan Subbasin lies in Canada, and Okanogan steelhead do range into Canada).

· Is largely based upon current kelt reconditioning studies, which represent the best available scientific knowledge.

· Includes adaptive management in the experimental design.

· Has clearly measurable biological objectives and methods to collect data to measure these objectives.

· Has a monitoring and evaluation component that will address key uncertainties in kelt reconditioning and will apply the results directly back to the proposed program and other programs elsewhere in the Columbia Basin.

· Will be coordinated with other kelt reconditioning work elsewhere in the basin and therefore will result in information sharing and making the information readily available.

· Is identified as a Fish and Wildlife Need in the Okanogan Subbasin Summary. 

All of which are important components of the NWPPC 2000 Fish and Wildlife Program. 

Okanogan Subbasin Summary
The proposed work  is consistent with the Goals, Objectives, and Strategies of the Okanogan Subbasin Summary as indicated on Page 236:

"Goal: Establish production-related strategies for salmon recovery and maximize

reproductive potential of salmonids.

Objective 1: Maximize reproductive potential of steelhead in the Okanogan Subbasin.

Strategy 1. Explore feasibility of steelhead kelts reconditioning to allow repeat

spawning."

This work is additionally identified in the Statement of Fish and Wildlife Needs section of the Subbasin Summary:

"Enhance survival of post-spawn (kelt) steelhead to maximize reproductive success." Page 237.

National Marine Fisheries Service Biological Opinion for Operation of the Federal Columbia River Power System.

Action 109 of the NMFS Biological Opinion for Operation of the Federal Columbia River Power System specifically directs the Corps of  Engineers to conduct kelt  reconditioning studies (NMFS 2000). 

RPA Action 109 - "The Corps shall initiate an adult steelhead downstream migrant (kelt) assessment program… Theoretically, reconditioning and/or kelt downstream transportation could significantly increase the likelihood of a second spawning opportunity for many of these fish…. Evaluations should be conducted to review available literature and develop pilot testing regarding reconditioning of kelts."

Although the BIOP directs the COE  to conduct kelt studies, Page 256 of the Hydro Appendix to the Draft Implementation Plan indicates that BPA may share responsibility in response to this RPA Action (BPA 2001).  BPA currently funds the CRITFC sister study  "Recondition Wild Steelhead Kelts"  (BPA Project # 200001700).

Implementation Plan

Kelt studies to address RPA 109 are clearly identified in the Endangered Species Act Draft Implementation Plan for the Federal Columbia River Power System (BPA et al. 2001) as indicated in the following passages:    

"The NMFS BO calls for the continued preparation of these O&M plans, and

The Action Agencies will implement a number of NMFS and USFWS BO required studies through the O&M program. Kelt studies, an evaluation of juvenile transportation strategies, and bull trout distribution studies in the Lower Snake and the North

Fork of the Clearwater Rivers are examples of such studies." Page 43.

"53. Kelt Studies

RPA 109

Draft Multi-Year Plan

12 February 2001

1. Project Information

Purpose/Objective - Adult steelhead that fall back through the juvenile fish bypass facilities have been observed holding in collection channels, de-watering systems and passing through the separators. At this time it is unknown what the impacts of the passage through the juvenile bypass facilities have on the delay and condition of these fish. Unlike chinook, sockeye and coho salmon, steelhead may spawn more than once during their lifetime. In the Columbia Basin, post-spawn steelhead (kelts) must first

pass up to nine dams on their return to the ocean. The spawning contribution of kelts to the Snake River steelhead ESU is not currently known. Historically, 2% were thought to be repeat spawners in the Clearwater system (Whitt 1954) and recent estimates of 1.6% have been documented for wild steelhead populations in the Yakima River sub-basin (Hockersmith et al. 1995). Ultrasonic identification and enumeration work conducted in 1999 and 2000 have estimated 80% to 90% of the steelhead passing through the Lower Granite and Little Goose juvenile fish facilities are kelts, but it is not known what

proportion or number of them survive through the FCRPS to below Bonneville. By tagging kelts and monitoring their migration downstream through the FCRPS, we could gain a better understanding of routes of passage and survival of kelts. This will provide basic abundance and survival information needed to develop effective protection measures for these fish. 

Descriptions - The Corps has been conducting studies with kelts since FY99 with continuing studies occurring in FY01. Initial studies focused on the identification of kelts in an attempt to differentiate them from pre-spawners. Snake River studies have included a radiotelemetry and mark recapture study to determine conversion rates of kelts to downstream dams and the estuary. Studies in the Lower Columbia River have been focused on kelt passage at Bonneville.

Continuing and future studies include: enumerating downstream kelt passage and run timing through the Snake and Columbia rivers; estimating the abundance of kelts in the juvenile facilities in the Snake and Columbia; determination of dam passage routes, distribution and survival estimates; evaluate system survival; monitor fish condition and collect scale samples to determine life history information; and investigating protection measures, including operational changes, collection and downstream transportation, and/or reconditioning studies.

2. Major Activities/Tasks –

Milestone Date (Mo/Yr)

Continuation of Survival Evaluation through Snake River - complete Mar / 2003

Transportation Studies – start FY 2003 (for three years ) Mar / 2006

Adult Monitoring Dec / 2007

Reconditioning – BPA?

3. Cost Estimate

FY02 FY03 FY04 FY05 FY06

275,000 Pending* Pending Pending Pending

* Dependent of the development of the study design and necessary facilities for kelt transport and monitoring.

4. Issues –Kelts could serve as an important resource for rebuilding threatened runs of Snake River Steelhead by increasing total number of spawners in future years. Management considerations for kelts include possible transport of intercepted kelts downstream of Bonneville, to reconditioning at hatcheries for a captive broodstock program. Preliminary results of a BPA funded study indicate that more than 50% of kelt held for reconditioning may survive and remature.

5. RPA Action

The following action relating to adult studies are quoted from the Endangered Species Act, Section 7, Biological Opinion on the Reinitiation of Consultation on Operation of the Federal Columbia River Power System, Including the Juvenile Fish Transportation Program, and 19 Bureau of Reclamation Projects in the Columbia Basin, dated December 21, 2000.

Action 109. “The Corps shall initiate an adult steelhead downstream migrant (kelt) assessment program to determine the magnitude of passage, the contribution to population diversity and growth, and potential actions to provide safe passage.” 

Page 256 - Hydro Appendix.

The proposed work is consistent with that identified in the Implementation Plan (IP) and expands upon the work already funded by BPA.  In addition, the IP indicates that kelts could serve as an important resource for rebuilding Snake River steelhead runs.  Snake River steelhead are currently listed as Threatened under the ESA. Many originate above Lower Granite Dam and must therefore pass eight hydroelectric projects.  Similarly, Upper Columbia  River Steelhead from the Okanogan must also pass nine hydroelectric projects, including five unscreened PUD projects.   Kelts in the Upper Columbia could serve as an important resource for rebuilding Upper Columbia River Steelhead populations which are currently even more severely depressed than those of the Snake River. 

The Upper Columbia Salmon Recovery Board 

Policy coordination is facilitated by the Upper Columbia Salmon Recovery Board (UCSRB), a partnership among Chelan, Douglas, and Okanogan counties, the Yakama Nation, and the Confederated Tribes of the Colville Reservation in cooperation with local, state, and federal partners. Additionally, technical coordination is occurring with the Upper Columbia Regional Technical Team and the Regional Assessment Advisory Committee and well as individual members of  BPA, the NWPPC and the CBFWA.  

The mission of the UCSRB is:

To better meet its mission, the UCSRB wishes to ensure that actions taken to protect and restore salmonid habitat in the region are based on sound scientific principles.  

The proposed project is will assist in recovery of ESA listed steelhead in the Okanogan River system,  is based upon sound scientific principles, and is therefore consistent with the overall mission of the UCSRB.

d. Relationships to other projects 

BPA Project # 200001700. Wild Kelt Reconditioning. This work directly compliments and will be coordinated with the ongoing kelt reconditioning program currently undertaken by the Columbia River Intertribal Fish Commission in cooperation with the Yakama Nation (YN) on the Yakima River (BPA Project # 200001700). The proposed work will expand upon the CRITFC/YN efforts and will be conducted in direct collaboration.  Collaboration will be in the form of staff training in ultrasound equipment use, facility design requirements, care and feeding of captive fish, and inoculation for parasites. Data will be shared between the two programs to allow comparisons of survival rates, maturation rates, male/female ratios, and other biological attributes of Okanogan and Yakima steelhead kelts. In addition, work will be conducted under the Okanogan program to assess reconditioned kelt homing fidelity and will directly compliment that conducted in the Yakima River by providing information specific to natal streams. Assessment of reconditioned kelt fecundity and egg viability will be conducted under the Okanogan program and will provide information valuable to both programs.    

BPA Project # 200000100. Improvement of Anadromous Fish Habitat and Passage in Omak Creek.
The proposed Kelt Reconditioning Project will directly compliment the past, current, and future habitat improvement efforts in Omak Creek by increasing natural production in this system.  

BPA Project # 199604200. Restore & Enhance Anadromous Fish Populations & Habitat in Salmon Creek.  

The proposed Kelt Reconditioning Project will directly compliment the past, current, and future habitat improvement efforts in Salmon Creek by increasing natural production in this system.  

Omak Creek Habitat Restoration Projects funded by the National Fish and Wildlife Federation, the Salmon Recovery Funding Board (Project #00-1683-D).  
Similar to that indicated above for BPA Project # 200000100, the proposed Kelt Reconditioning Project will directly compliment the past, current, and future habitat improvement efforts in Omak Creek by increasing natural production in this system.

Salmon Creek Habitat Restoration Efforts. The CCT, OID, and NRCS are involved in an effort to restore instream and riparian habitat in lower Salmon Creek The primary goal is to restore fish passage for spring chinook and steelhead. The proposed Kelt Reconditioning Project will directly compliment the past, current, and future habitat restoration efforts in Salmon Creek by increasing natural steelhead production in this system.  

Mid-Columbia Steelhead Radio Telemetry Studies.  Currently, the Public Utility Districts of the Mid-Columbia are conducting an ongoing adult salmonid radio tracking study.  This work includes radio tagging of adult steelhead and monitoring in the Okanogan watershed.  Radio tagging a portion of reconditioned kelts shortly before release will allow instream monitoring (see Objective 4, Task 4b) in conjunction with the larger telemetry effort. Instream monitoring under the existing protocol will provide verification that reconditioned kelts retain homing fidelity and remain in the Okanogan system. This work will require close coordination with the PUD effort and will rely heavily on existing antennae arrays and tracking procedures as well as data sharing between the programs.  

The future of the telemetry study beyond year 2002 is at this time uncertain. However, if the telemetry study continues in year 2003 and beyond, concurrent with the Kelt Reconditioning Project, then coordination and collaboration between the two efforts will allow an additional level of monitoring and evaluation of kelt reconditioning as described above.  In addition, antennae arrays could potentially be placed at the mouths of Omak and Salmon Creeks to monitor movement of radio tagged reconditioned kelts into and out of these specific streams to further assess homing fidelity.

Chelan and Douglas County Public Utility District Habitat Conservation Plan. The HCP is currently in draft and includes offsite tributary mitigation such as habitat restoration.  Habitat restoration in Omak and Salmon Creeks will be coordinated with the HCP effort. The proposed kelt reconditioning program will support this effort by increasing natural steelhead production in Omak and Salmon Creeks. 

CCT Selective Fish Collection and Harvesting Gear - BPA Proposal.  Under the current project solicitation for the Columbia Cascade Province, the CCT has proposed a Selective Fish Collection and Harvesting Gear Project to evaluate the performance of net traps, fish wheels, seines, and other gear for selective, tribal ceremonial and subsistence harvest, and collection of spring chinook, summer/fall chinook, steelhead, and sockeye for brood stock, scientific research, and trap and haul over Chief Joseph Dam. This work includes determining  the ability of Canadian trap nets, and fish wheels to collect and sort spring chinook, summer/fall chinook, sockeye, and steelhead below Chief Joseph Dam, near the confluence of the Okanogan River, and in the Okanogan River and selected tributaries as well as determining the feasibility of using trap nets and fish wheels for collecting brood stock for artificial propagation programs and collecting M&E information and data.  Selection of the specific gear to be used in the Kelt Reconditioning Project trapping operations in Salmon and Omak Creeks will be coordinated with the Selective Gear Project if both projects receive funding. 

CCT Development Of A Unique Okanogan River Basin Steelhead Broodstock - BPA Proposal. Also under the current project solicitation for the Columbia Cascade Province, the CCT has proposed the above indicated project. As part of this proposed project, pre-spawn steelhead will be trapped in Salmon and Omak Creeks to provide broodstock.  These will be held at the Cassimer facility and live spawned.  The resulting kelts will be used for the reconditioning program. Data collection during spring trapping efforts will be coordinated to satisfy the needs of both proposed projects.

e. Project history  

This proposed project will expand upon the ongoing work conducted by the CRITFC and YN in the Columbia Basin.  Currently, little to no information exists regarding egg viability, fecundity, and homing fidelity of reconditioned steelhead kelts.  Reduced egg viability and fecundity as well as impaired homing potentially limit the success of this project but will be assessed in conjunction with the CRITFC/YN effort.  

f. Proposal objectives, tasks and methods
We wish to note here that this is a new project that has not been previously attempted in the Okanogan Subbasin.  In addition, kelt reconditioning studies began in the Columbia Basin in 1999 and are ongoing.  The objectives and tasks indicated below are based upon the best current scientific information which is not complete.  Therefore, this proposed project, in addition to being coordinated with other projects and proposals, will be managed adaptively in response to new scientific information as kelt reconditioning research continues. The specific methods as detailed below may be adjusted in future years as a result. 

The overarching goal of this Kelt Reconditioning Project is to double natural steelhead spawning in Salmon and Omak Creeks in approximately 5 years.  This goal is based upon an expected kelt rate of approximately 50% combined with a reconditioning success rate (survival + rematuration) of approximately 30-50%  (see Technical Background section) producing an overall increase in natural production of approximately 15-25% per year.  This quantifiable goal will be measured via the methods detailed below. Juvenile production and survival will not be assessed as part of this project but may be derived from other ongoing work.  

A separate pdf file (Figure 1) has been included with this proposal to provide a map of the Okanogan subbasin illustrating the locations of Omak and Salmon Creeks and the Cassimer Facility.  

Objective 1.  Conduct Final Planning/Development of Kelt Reconditioning Program for the Okanogan River.

Task 1a. Kelt Trapping/Release Final Planning and Permitting. 

Steelhead to be used in the Kelt Reconditioning Project will be from Omak and Salmon Creeks. Trapping of pre-spawn steelhead will be conducted for broodstock collection under the proposed Development of a Unique Okanogan River Basin Steelhead Broodstock Project.  These fish will also be used in the Reconditioning Project. Therefore, trapping operations for kelt reconditioning and broodstock collection will occur concurrently to satisfy the needs of both proposed projects. Budgeting for this work has been included in broodstock collection proposal and is mentioned here to show that these two proposed projects are interdependent. Initially, trapping will be primarily in Omak Creek.  Salmon Creek will be used as a secondary collection site.  Utilization of the Salmon Creek collection site is expected to increase over time as ongoing habitat restoration efforts progress.  

Specific trapping locations will be identified in Salmon and Omak Creeks and appropriate trapping apparatus will be installed.  Note that an assessment of "Selective Fish Collection and Harvesting Gear" is also proposed by the CCT for BPA funding under the current solicitation. Selection of specific trapping apparatus for the Okanogan Kelt Reconditioning Project will be coordinated with the Selective Gear Project, if funded. 

Start and end dates for trapping operations will be based upon historical spawning records and current radio telemetry data.  Trapping operations in Year 1 will be initiated approximately two weeks earlier than the anticipated migration period to ensure that the full period is encompassed. The trapping period will adjusted in subsequent years in response to observed migration timing. 

Live spawning of steelhead broodstock held at the Cassimer facility will occur so that these fish can be reconditioned.  Review of live spawning techniques to be applied will be conducted under this task.    

Release timing for reconditioned steelhead kelts will target on the time period when wild steelhead normally enter the Okanogan River system. In the Yakima basin, this typically occurs during the months of November and December, well before the initiation of spawning.  Similar timing is expected for Omak and Salmon Creek stocks, but will be determined through review of historical records and current radio tracking information.

All permitting necessary to conduct the Kelt Reconditioning Program will be determined and conducted under this task. 

Task 1b. Kelt Reconditioning Facility Development. Kelt reconditioning will occur at the Cassimer Hatchery facility located at the mouth of the Okanogan River.  This facility was previously intended for the production of 8,000 pounds of sockeye smolts but the sockeye production program was recently terminated. This CCT facility is therefore available to be used for holding and reconditioning of steelhead kelts, but may require some modification to allow extended holding of adult fish. Such modifications are expected to be minor and will be implemented upon further review of the Prosser kelt reconditioning facility (Yakima subbasin) and through coordination with the Columbia River Intertribal Fish Commission and the Yakima Nation.

Task 1c. Staff Training. Cross-training of CCT staff by CRITFC and YN staff will also occur under this objective.  Training will include utrasound examination procedures to determine sex and maturation status, adult handling and feeding, and PIT tagging procedures. 

Objective 2. Collect Steelhead from Omak and Salmon Creeks.

Task 2a. Kelt Trapping. 

Weirs, or other appropriate trapping apparatus as determined under Objective 1, Task 1a, will be deployed in Omak and Salmon Creeks in the Okanogan River system.  Trapping of pre-spawn steelhead for broodstock collection is anticipated to be conducted from March through early May but this time period may be adjusted in response to the results of Objective 1, Task 1a. CCT personal shall service the traps at least every other day throughout this time period.  Captured adult steelhead will be transferred to the Cassimer Hatchery facility where they will be live spawned and held to be reconditioned.

Objective 3.  Hold, Feed, and Recondition Steelhead Kelts at the Cassimer Bar Facility. 

Task 3a. Kelt Holding/Reconditioning.  

Pre-spawn steelhead will be anesthetized with a buffered solution of tricaine methanesulfonate (MS222) and live spawned at the Cassimer hatchery facility. After spawning, kelts will be weighed, measured, PIT tagged with 134.2 kHz (ISO) tags, kelts will also be inoculated with Ivermectin to minimize ectoparasites. Sex will also be recorded. 
Steelhead kelts will be held in 20 foot diameter temporary circular raceways at the Cassimer Bar facility.  A formalin drip will be used to minimize fungal infections. Fish will be allowed to recover from handling stress for 24-hours following spawning and then will be given a starter feed of high protein krill to initiate feeding and promote rapid recovery.  The krill starter diet will gradually be transitioned to special kelt pellet feed.  Fish will be held and fed for approximately 8 months (April - November) prior to release back into the Okanogan River. The facility will be manned daily during the holding period. 

A portion of reconditioned kelts will be held to assess fecundity and egg viability (see Task 4c). The remainder will be released from the Cassimer facility directly into the Okanogan River at approximately the same time when wild pre-spawn steelhead naturally enter the Okanogan. Specific release timing will be determined under Objective 1, Task 1a. Kelt release is tentatively anticipated to occur in November-December but will be adjusted in response to the results of Objective 1, Task 1a.  Prior to release, reconditioned kelts will be anesthetized, weighed, measured, scanned via ultrasound to determine maturation status, and scanned for PIT tags to determine individual fish identification. The ultrasound examination will be in accordance with the methods described by Evans and Beaty 2001. This examination technique includes placing a 7.5.MHz linear probe on the abdomen of the fish just posterior of the pectoral fin and then moving posteriorly on the abdomen to image the testes or ovaries. The fish will also be given a visible external mark (Floy tag) to assist in recovery efforts (see Task 4b). Fish will be allowed to recover from the effects of the anesthetic for 24 hours prior to release.

Objective 4.  Monitor and Evaluate Reconditioning Success.

Task 4a. Mortality and Re-Maturation.  Kelt mortalities will be counted throughout the holding period (Objective 3) to assess mortality rates.  Maturation status for reconditioned kelts will be determined via the ultrasound examination methods described in Objective 3.  This information will be shared with ongoing CRITFC/YN kelt reconditioning studies and will be used to assess relative similarities/differences between the two programs. 

Task 4b. Homing Fidelity/Spawning Success. Steelhead spawning surveys will be conducted weekly on Omak and Salmon Creeks during the spring by CCT personnel. Recovered steelhead carcasses, although likely to be few in number, will be collected and scanned for PIT tags/external marks during these surveys.  Redd counts will also be conducted during these surveys to assess overall natural production. Observations of Floy tagged fish will also be recorded during spawning surveys.     

Following the initial release of reconditioned kelts, pre-spawn steelhead trapped in Omak and Salmon Creeks during spring trapping operations will be examined for Floy tags and scanned for PIT tags to determine recapture rates of reconditioned kelts from these natal streams. PIT tag/Floy tag recovery data generated from spawning surveys and trapping operations will be used to provide measures of homing fidelity. 

As indicated under section 9d, the Public Utility Districts of the Mid-Columbia are conducting an ongoing adult salmonid radio tracking study which includes steelhead. Adult steelhead radio telemetry studies began in 1999 in the Mid-Columbia.  Fish are captured and radio tagged at Priest Rapids Dam and tracked throughout the watershed upstream, including the Okanogan River system. Potentially, reconditioned kelts could be radio tagged at the Cassimer facility shortly before release to allow instream monitoring in conjunction with the larger telemetry effort. Instream monitoring under the existing protocol will provide verification that reconditioned kelts retain homing fidelity and remain in the Okanogan system. This work would require the application of additional radio tags to Okanogan kelts and would rely heavily on the use of existing receiver stations and tracking procedures. Close coordination with the PUD effort as well as data sharing between the programs would also be required. 

Additional receiver stations could potentially be placed at the mouths of Omak and Salmon Creeks to monitor movement of radio tagged reconditioned kelts into and out of these specific streams to further assess homing fidelity.  This work would require the purchase and installation of the two additional arrays as well as additional telemetry data collection and assessment. 

The PUD telemetry study will be conducted at least through year 2002, but the future of this study beyond 2002 is at this time unknown. In addition, collaboration with the proposed Kelt Reconditioning Project has not been considered under the current PUD study. Because of these uncertainties, radio tracking of reconditioned kelts has not been included in the proposed BPA budget for the Okanogan Kelt Reconditioning project. Radio tracking of reconditioned kelts is mentioned here as a potential additional monitoring and evaluation technique to assess homing fidelity that may be used in conjunction with the other techniques already indicated under Task 4b. Further coordination with Grant, Chelan, and Douglas County PUD personnel will be necessary to determine if radio tracking of reconditioned kelts may be included in their future telemetry efforts. If included, this would represent an additional level of cost sharing between BPA and PUD recovery efforts in the Upper Columbia which is currently not reflected in the Section 8 "Cost Sharing" portion of this proposal.

Task 4c.  Fecundity and Egg Viability Assessment.  Critical uncertainties currently exist regarding potential changes in fecundity and egg viability of reconditioned steelhead kelts.  To address these, a portion of the female steelhead will be selected from the Cassimer broodstock.  A PIT tag will be injected into the pelvic girdle of each fish during live spawning activities to allow individual identification. Fecundity rates will be determined for each fish following initial spawning. Initial egg viability rates will also be determined during the incubation period.  These kelts will then be reconditioned, held until the following spring, and spawned a second time. Fecundity and egg viability rates will again be measured and compared to initial rates.

Task 4d. Reporting and Project Administration. Annual Reports will be prepared and delivered to the Bonneville Power Administration and, upon BPA approval, distributed to other interested  parties upon request. Overall project administration will also be conducted under this task. 

g. Facilities and equipment
One portable Aloka® ultrasound machines equiped with a 7.5 MHz linear probe, one PIT tag scanners and miscellaneous PIT tag equipment including 100 (134.2 kHz) PIT tags, Floy anchor tags, tagging equipment, anesthetic (MS222), kelt feed, as well as other miscellaneous supplies such as weir construction supplies, parasite treatment, dipnets, adult measuring boards, other fish handling equipment, etc., will be  purchased for this project.

Miscellaneous plumbing supplies may require purchase as some modification to the Cassimer Hatchery facility may be required to accommodate the holding of adult steelhead kelts.  Such modifications, if necessary, are not anticipated to be extensive.

 The following equipment will be provided by the CCT:

The Cassimer Hatchery Facility will be used to hold and recondition the kelts. 

1 fish transportation tanker truck.

2 personnel transportation vehicles.

Miscellaneous hatchery supplies.

In addition, office space and employee housing will be provided by the CCT at the Cassimer site.  Additional office space, office supplies, and computer systems will be made available through the CCT office located in Nespelem, Washington. 
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Name: Gerald F. Marco

Title: Senior Fish Biologist

Current Employer: Colville Confederated Tribes

FTE: 0.1

Relationship to Project: Mr. Marco will act as the project leader. He will be responsible for supervision and technical oversight of all aspects of this project. 
Current Responsibilities: Responsible for the restoration and recovery of anadromous and resident fish resources on the Colville Indian Reservation and Tribal traditional areas. Provide the  oversight and administrative responsibility for more than twenty fish restoration and management projects on the reservation.
Expertise:  My primary area of expertise is with Mid-Columbia River anadromous fish, their biology and management including: population dynamics, life history, stock assessment, harvest management and upstream/downstream passage through Hydro-Projects.

Education:


Humboldt State University

School of Fisheries

B.S. Fishery Science, 1975

Experience:    

1991 to Present -  Senior Fishery Biologist, Colville Confederated Tribes Fish and 

Wildlife Department. P.O. Box 150, Nespelem, WA 99141.

1983 to 1991 -  Fishery Biologist 2, Colville Confederated Tribes Fish and Wildlife 

Department.  P.O. Box 150, Nespelem, WA  99141.

1977 to 1983 -  Fishery Biologist 1, Colville Confederated Tribes Fish and Wildlife 

Department. P.O. Box 150, Nespelem, WA  99141.

1976 -  Aquatic Scientist, California Department of Fish and Game. Region 3, 

Yountville, CA.

1975 – Fisheries Technician, California Department of Fish and Game. Region 3, 

Yountville, CA.

Name: Christopher J. Fisher

Title: Anadromous Fisheries Biologist II
Current Employer: Colville Confederated Tribes

FTE: 0.2

Relationship to Project: Mr. Fisher is an Anadromous Fish Biologist with the Colville Confederated Tribes. He will work in conjunction with Mr. Peone and Mr. Marco to provide technical support as needed for this project. 

Education: University of Georgia

South Dakota State University


        School of Forest Resources
Dept. of Wildlife and Fisheries Sciences


        B. S. Forest Resources 1990
M. S. Wildlife & Fisheries Science 1996


        minor Fisheries management
(Fisheries option)

Duties:  My duties include the management of anadromous fish stocks for 

population viability and subsistence for tribal members.  I conduct and evaluate 

creel surveys, analyze catch data and develop regulations.  I also participate 

planning and implementation for watershed restoration projects.  I prepare 

correspondences and reports (monthly, quarterly, annually, and conditionally)

needed to maintain good communications within the Tribal organization and 

Federal, State, and Tribal fishery agencies.  I develop budget contract proposals, 

modifications, and reports as required by Tribal policy or established under 

contract agreements.  

Past Employment:


Job title:  Fishery biologist


Employer:  U.S. Forest Service, Okanogan National Forest (Jan 96 to Mar 97)



       U.S. Forest Service, Boise National Forest (Apr 94 to Nov 95)


Job title:  Fishery technician


Employer:  Idaho Department of Fish and Game, McCall (Jun 90 to Nov 91)


Job title:  Research technician


Employer:  School of Forest Resources, University of Georgia (Apr 88 to Sep 89)

Expertise:

By acquiring my education in the southwest and midwest and being employed by both state and federal agencies in three different regions of the country my experience in fisheries is extensive and diverse.  My wide range of experience has provided me with expertise in collecting, analyzing and interpreting physical habitat, fish population and harvest data and the ability to communicate management activities and research results to professional and civic groups via technical reports or presentations.  Recent job completions include coordinating culvert replacement, installation of multiple instream structures, evaluating effects of a fire retardant spill on Omak Creek.  I was a constructive contributor to the Salmon and Steelhead Habitat Limiting Factors Assessment Watershed Resource Inventory Area 49:  Okanogan Watershed.
Represenative Experience

            Mr. Fisher is a fishery biologist with 10 years of experience in fish sampling techniques, data entry, analysis, grant writing, project management, and research and education programs.  Mr. Fisher has provided technical expertise in habitat assessments, fish restoration projects, land-management projects for the U.S. Forest Service and Colville Confederated Tribes. He has participated as a team member and project sponsor and is skilled in objectively presenting issues and interdisciplinary problem solving.   He has contributed to the management of anadromous and resident fish stocks for population viability and subsistence for a variety of user groups.  He continuously evaluates fishery harvest data to develop regulations and ensure sustainability of the resource. 

            Mr. Fisher has contributed to several watershed analyses within the Okanogan River Basin. He has applied his knowledge of watershed principles in areas of rehabilitation efforts (Burned Area Emergency Rehabilitation (Idaho, Colorado, New Mexico), Watershed Fisheries Evaluation, Environmental Assessments, Road decommissioning, livestock management, timber harvest).

            Mr. Fisher has been involved in a variety of fish restoration activities in the Okanogan River Basin.  Restoration activities have included the evaluation of fish passage barriers and designing alternative plans to allow access, identifying the source and reducing the adverse impacts to spawning habitat and associated and implementing a plan to accelerate aquatic resource recovery.  Restoration techniques include conifer revetments and mattresses, riparian vegetation planting, exclusionary fencing, culvert removal/replacement,

Name
Paul G. Wagner
FTE's 
0.2

Relationship 

To Project
Under contract with the Colville Confederated Tribes, Mr. Wagner has conducted a Kelt Reconditioning Feasibility Assessment for the Okanogan River system as part of the initial planning phase of this project. He will act to provide technical support during the final planning and design phase and will assist in coordinating CCT efforts with those of the CRITFC and YN during the implementation phase.  He will also provide technical guidance during the Monitoring and Evaluation portion of the program and will assist in data analysis.   

Education
B.S., Fisheries, University of Washington, 1983.

Experience

7/00 to date
Golder Associates
Redmond, Washington

Senior Biologist – Ecological Sciences Group
Provides project management, business development, and consulting services in technical fisheries biology with emphasis on Endangered Species Act issues throughout the Columbia Basin.  Mr. Wagner has an extensive background in juvenile and adult fish passage facility design, operation and maintenance, passage monitoring, aquatic ecological research, GIS and hydraulic modeling, water quality and habitat assessment, statistical analysis, and general fish ecology.  He has a wide range of project experience in conducting technical field studies developing and utilizing scientifically accepted methodologies. Examples include work with juvenile and adult salmonids, benthic macroinvertebrates, and freshwater resident fish. Currently, he coordinates with Golder technical services to provide solutions to client problems in the area of fisheries population and habitat protection as needed for compliance with ESA and other government regulatory requirements.  

3/87 – 7/00
Washington Department of Fish and Wildlife
Olympia, Washington


Fish and Wildlife Biologist 2,3, 4

Duties:  McNary, Ice Harbor, and Lower Monumental Dam Smolt Monitoring, Gas Bubble Trauma, and Fish Transportation Oversight program supervisor.  Agency representative on Vernita Bar Monitoring Team.  Research project leader: McNary Fallback Evaluation (1990-1991), Hanford Reach Wild Juvenile Fall Chinook PIT Tag Evaluation (1991-1999), USFWS/WDFW Fall Chinook Contribution Cooperative Study (1991-1994), NMFS/WDFW Cooperative Evaluation of the New McNary Juvenile Collection Facility (1994), NMFS/WDFW Cooperative Evaluation of the New Ice Harbor Juvenile Bypass Facility (1996) Evaluation of Juvenile Fall Chinook Stranding on the Hanford Reach (1996-2000). The latter is a large cooperative research project to determine effect of flow fluctuations resulting from power peaking operations at Priest Rapids Dam on juvenile fall chinook, resident fish, and benthic macroinvertebrates inhabiting the Hanford Reach of the Columbia River.  Includes development of a Geographic Information System (GIS) based model of river flow changes and chinook susceptibility. Other past duties have included: 1) McNary Fish Transportation Oversight Team (FTOT) representative, 2) Pacific Northwest Environmental Database representative, 3) Unresolved Fish Passage Problem Program physical survey and database work, 4) Baker Lake Spawning Beach supervisor.

Specific Responsibilities:  Senior biologist responsible for formulation and management of federal contract budgets totaling approximately $950,000 per year.  Supervision of 12-20 professional biologist and technician staff.  Program coordination with federal, state, tribal and consultant groups of the Columbia and Snake River basin.  Cooperative and independent research planning, implementation, and evaluation. Oversight and management of subcontracted research groups. Hanford Juvenile Fall Chinook Stranding Evaluation Technical Committee Co-chairman.  Formal presentations to review committees including: Northwest Power Planning Council (NPPC), Independent Scientific Review Panel (ISRP), Columbia Basin Technical Management Team (TMT), Washington Fish and Wildlife Commission, U.S. Army Corps of Engineers Anadromous Fish Evaluation Program (AFEP), Hanford Juvenile Fall Chinook Stranding Evaluation Policy and Technical Groups, Environmental Protection Agency (EPA), Columbia Basin Fish Passage Advisory Committee (FPAC), The Bonneville Power Administration (BPA), and others.  Agency representative on technical advisory groups related to juvenile bypass system design, operation, and water temperature issues. Technical and fiscal reporting. Inspection of McNary juvenile salmonid bypass/transportation system facilities in accordance with FTOT criteria.  Oversight of juvenile passage research at McNary Dam.  Dissemination of juvenile passage information to federal, state, and tribal fisheries groups of the Columbia basin.  Development and implementation of thermal profiling program.  Coordination with federal, state, local government and tribal fisheries groups to determine anadromous fish ranges and barriers in Puget Sound tributaries for incorporation into GIS database.  Conduct physical surveys of all Skagit and Whatcom county owned anadromous barriers and determination of anadromous habitat potentially available upstream. Statewide anadromous barrier database development. Supervision of technical staff responsible for operation of sockeye/coho spawning beach program located on Baker River system.  

TECHNICAL REPORTS
Hoffarth P., S. Lind, W. Price, L. Spencer, R. Tudor, and P. Wagner.  1998  McNary Dam, Ice Harbor Dam, and Lower Monumental  Dam Smolt Monitoring Program Annual Report. State of Washington. Department of Fish and Wildlife.  Fish Management Division. Prepared for United States Department of Energy. Bonneville Power Administration. Division of Fish and Wildlife. Project Number 87-127.  BPA Agreement Number DE-FC79-88BP38906.  36 pages.
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