Yakima Subbasin Recommendations

FY 2001 Projects Proposals Review

The following subbasin proposals were reviewed by the Yakima River Subbasin Team and the Province Budget Work Group and are recommended for Bonneville Power Administration project funding for the next three years. 

Projects and Budgets

Continuation of Ongoing Projects

Project: 199506425 – Policy/Technical Involvement and Planning in the Yakima/Klickitat Fisheries Program

Sponsor: PCD
Short Description:

Manage policy and technical oversight of the Yakima/Klickitat Fisheries Project via the project's Policy Group and Scientific and Technical Advisory Group as dilineated in the agreed-upon project management structure.

Abbreviated Abstract

The Yakima/Klickitat Fisheries Project (YKFP) is a major supplementation research project being conducted in the Yakima River Basin under the auspices of the Northwest Power Planning Council’s Fish and Wildlife Program.  Washington Department of Fish and Wildlife (WDFW), in partnership with the Yakama Nation (YN; lead entity) manages the YKFP.  Project management is conducted through a Policy Group (PG)  supported by the Scientific and Technical Advisory Committee (STAC).  The Policy Group (comprised of YN and WDFW representatives) along with YN/WDFW scientists from STAC are responsible for ensuring that all YKFP activities are implemented efficiently and effectively.  This proposal describes WDFW participation in Project management as it relates to Project policy and the impact of technical matters on Project policy.  Participation in management of the YKFP is consistent with direction of the Northwest Power Planning Council (letter Brusett to Jura, 1987, Attachment 2, task 8).  The PG manages the YKFP within an adaptive management framework supported by an annual planning cycle.  The annual cycle includes a Project Annual Review wherein results from ongoing studies are used to update the Project Status Report and the Uncertainty Resolution Plan.  The process results in an annual work plan which produces scientifically-robust results to feed back into the annual adaptive management cycle.  WDFW will, in accord with the YN and Bonneville Power Administration (BPA), foster policy development and coordination with tribal, state and federal fisheries agencies having a vested interest in the YKFP;  coordinate efforts specifically addressing fishery management policies; and assist in development, oversight and review of technical issues involved in experimental design, monitoring, evaluation, facility design, operations, and project implementation.

Relationship to Other Projects

Project #
Title/description
Nature of relationship

199701325
YKFP Operations and Maintenance
Operation of the Cle Elum  Supplementation and Research Facility

199506325
YKFP Monitoring and Evaluation
The major project providing the evaluation and uinfomation benefits from the YKFP.  

198812025
YKFP Management, Data and Habitat
The Yakama Nation project providing for project management oversight.

198811525
YKFP Design and Construction
Project construction including the Cle Elum Hatchery, acclimation sites, hatchery housing, etc.

Relationship to Existing Goals, Objectives and Strategies

Goal 3, Objective 1, Strategy 3 states: use salmon and steelhead supplementation in the Yakima Subbasin because some wild stocks are persistently below the desired escapement and cannot rebuild themselves due to factors other than fishing.  Supplement where wild stocks are declining and are in danger of extinction; and to reintroduce salmon and steelhead to areas they historically occupied.  The following additional objectives under Goal 3 of the Yakima Subbasin Summary also address continued function of the YKFP:

· Objective 2 – Continue Cle Elum Supplementation and Research Program to evaluate use of supplementation as a tool for rebuilding natural populations of salmon.

· Objective 3 – Continue feasibility study of reintroduction of coho salmon into the Yakima Subbasin.

· Objective 4 – Continue supplementation of the mainstem and Marion Drain populations of fall chinook in the lower Yakima River.

· Objective 4 – Conserve the Genetic Diversity and integrity of all wild salmon and steelhead populations and resident trout in the Yakima subbasin.

· Objective 9 – Monitor and evaluate the diversity and productivity of steelhead stocks/runs and their habitats.

· Objective 14 – Conserve genetic diversity of stocks.  Genetic diversity will be maintained within and among stocks to allow local adaptation to occur with changing environmental conditions over the long run.

Review Comments

CBFWA's review is consistent with the ISRP review and has been adequately addressed in the response to the ISRP for these projects.  The Yakima Klickitat Fisheries Program (YKFP) is a collaborative, science-based resource management program.  Funding of ongoing aspects should continue until complete.

Budget

FY02
FY03
FY04

$187,800

Category: HP
$193,435

Category: HP
$199,237

Category: HP

Project: 198812025 – Yakima/Klickitat Project Management
Sponsor: YN
Short Description:

This proposal supports the Yakama Nation's (YN) policy, management and administrative activities related to YKFP operations in the Yakima and Klickitat River Subbasins, including all M & E, O & M and Design and Construction activities..

Abbreviated Abstract

This proposal provides for all YN management functions associated with the Yakima/ Klickitat Fisheries Project (YFKP or Project) in the Yakima and Klickitat Subbasins. The Yakama Nation serves as the Project's "Lead Agency", and is responsible for the implementation of Project programs and activities, in coordination with the Washington's Department of Fish and Wildlife (WDFW). Given its size and complexity, the Project requires significant management and administrative resources. The Yakama Nation's management responsibilities (identified herein) are expected to carry forward beyond FY2006. 

Relationship to Other Projects

Project #
Title/description
Nature of relationship

199302900
Estimate Survival of Juvenile Salmon through Lower Snake River
Collaborative effort to estimate survival of hatchery and wild fall chinook in the Snake River.  Information Sharing

0
Simulate Flow and Temperature in Lower Snake River
New proposal by Battelle PNNL. Share empirical physical and biological data for Batelle’s modeling efforts.

Relationship to Existing Goals, Objectives and Strategies

See the project review for Project Number 199506325. 

Review Comments
This is a collaborative, science-based resource management program.   Funding of ongoing aspects should continue until completed.

Budget

FY02
FY03
FY04

$1,262,548

Category: HP
$1,893,975

Category: HP
$2,139,237

Category: HP

Project: 199701325 – Yakima/Klickitat Fisheries Project Operations and Maintenance
Sponsor: YN
Short Description:

To implement and test supplementation-based measures in order to increase natural production and harvest opportunities. Supplementation measures will be evaluated using a systematic, experimental program. Test feasibility of coho reintroduction.

Abbreviated Abstract

designated by the NPPC as the principle means of protecting, mitigating, and enhancing the anadromous fish populations in the Yakima and Klickitat Subbasins.  The Project's production and research activities will be brought on-line in stages.  The first phase (tier) includes the supplementation of upper Yakima River spring chinook.  This initial phase also includes research designed to determine the feasibility of re-establishing a naturally spawning population of coho salmon in the Yakima Subbasin.  YKFP fish production also includes fall chinook, which are being studied to determine those aspects of the supplementation program which may be applicable. 

The O & M sub-proposal currently covers the following YKFP's fish production and research facilities: the Cle Elum Supplementation and Research Facility (CESRF); the Prosser Fish Facility (PFF); and the Marion Drain Fish Facility (MDFF).  Policy direction and planning for each facilities operation is accomplished through the joint efforts of the YN and WDFW.  All facilities are operated by the YN.  All of the YKFP's fish production activities are covered by the O & M sub-proposal.  These activities include: broodstock collection.

Relationship to Other Projects

Project #
Title/description
Nature of relationship

198812025
Yakima/Klickitat Fisheries Project Mgmt.
Core Management/Admin. Support Services for all YKFP Tasks

9506404
Policy/Tech. involvement/planning YKFP
Supports the required co-manager process for the YKFP

199701325
YKFP Operation and Maintenance for the Yakima River Subbasin, submitted April 2001
This management proposal (198812025) supports O & M of YKFP fish production facilities in the Yakima Subbasin..

198811525
YKFP Design and Construction for the Yakima River Subbasin, submitted April 2001.
This management proposal (198812025) supports YKFP design and construction projects/activities in the Yakima Subbasin.

199506325
YKFP Monitoring and Evaluation for the Yakima Subbasin, submitted April 2001.
This management proposal (198812025) provides supports YKFP monitoring and evaluation activities in the Yakima Subbasin.

199506404
YKFP Policy/Technical Involvement and Planning for WDFW
199506404 provides for WDFW participation in YKFP planning and management activities. WDFW is the project sponsor.

199705000
Little Naches Riparian and In-Channel Habitat Enhancement
Enhance and restore the degraded riparian and habitat conditions in the Little Naches River by re-vegetating eroding banks and unstable channnels, restricting vehiculartraffic in the flodplain and enhancing habitat by placement of trees and boulders

199705100
Yakima Side Channel
Protect, restore, and re-establish access to productive off-channel rearing habitats, protected and reconnected flodplains associated with mainstem Yakima and Naches Rivers.

199803300
Upper Toppenish
Watershed assessment suggests that land use in the forest and rangelands of the Toppenish Creek watershed has altered the flow regime of the creek. Project activities are designed to moderate runoff patterns in Toppenish Creek by increasing the

199803400
Reestablish Safe Access into Tributaries of the Yakima Subbasin.
Restore access to productive tributary habitat through consolidation of irrigation diversions, construction of fishways and installation of screens. Protect and restore a liited amount of habitat through fencing and re-vegation.

199901300
Ahtanum Creek Watershed Assessment
Habitat restoration and monitoring in the irrigated reach of Ahtanum Creek of the Yakima Subbasin, with emphasis upon the restoration of steelhead populations

199705300
Toppenish-Simcoe Instream Flow Restoration and Assessment
Habitat restoration and monitoring in irrigated reaches of Toppenish and Simcoe Creeks of the Yakima Subbasin, with emphasis upon the restoration of steelhead populations

199603501
Satus Watershed Restoration
a. Collect, transport and hold spring chinook Broodstock

9506424
YKFP/WDFW Supplementation Monitoring Activities
WDFW M & E activities related to ongoing supplementation experiments conducted by the YKFP. in M E proposal

Review Comments

This is a collaborative, science-based resource management program.   Funding of ongoing aspects should continue until completed.

Budget

FY02
FY03
FY04

$2,549,774

Category: HP
$2,936,264

Category: HP
$3,081,827

Category: HP

Project: 198811525 – Yakima/Klickitat Fisheries Project Design and Construction
Sponsor: YN
Short Description:

Design/Construction: 1. Nelson Springs Office and Research Facility 2. Interpretive Center

Abbreviated Abstract

The Yakima/Klickitat Fisheries Project (YKFP) proposes to construct new office space at the Nelson Springs site to accommodate their needs. This proposal is necessary to continue the accomplishment of the YKFP’s goals and objectives. For FY2002, the YKFP proposes to construct replacement facilities, which were planned/designed in 2001.  

Relationship to Other Projects

Project #
Title/description
Nature of relationship

199701725
YKFP Operation and Maintenance for the Yakima River Subbasin, submitted April 2001
This proposal (198812025) supports O & M of YKFP fish production facilities in the Yakima Subbasin..

198812025
YKFP Management
This proposal provides management and administrative support for YKFP activities in the Yakima and Klickitat Subbasins.

199506325
YKFP Monitoring and Evaluation for the Yakima Subbasin, submitted April 2001.
This proposal supports YKFP monitoring and evaluation activities in the Yakima Subbasin.

199506404
YKFP Policy/Technical Involvement and Planning for WDFW
199506404 provides for WDFW participation in YKFP planning and management activities. WDFW is the project sponsor.

199705600
Lower Klickitat R. Riparian and Habitat Enhancement
This proposal supports project # 199705600, which restores, protects and enhances rearing and spawning habitat in the Lower Klickitat basin.

9705000
Little Naches Riparian and In-Channel Habitat Enhancement
Enhance and restore the degraded riparian and habitat conditions in the Little Naches River by re-vegetating eroding banks and unstable channnels, restricting vehiculartraffic in the flodplain and enhancing habitat by placement of trees and boulders

199705100
Yakima Side Channel
Protect, restore, and re-establish access to productive off-channel rearing habitats, protected and reconnected flodplains associated with mainstem Yakima and Naches Rivers.

9803300
Restoration of Upper Toppenish Creek Watershed
Watershed assessment suggests that land use in the forest and rangelands of the Toppenish Creek watershed has altered the flow regime of the creek. Project activities are designed to moderate runoff patterns in Toppenish Creek by increasing the

199803400
Reestablish Safe Access into Tributaries of the Yakima Subbasin.
Restore access to productive tributary habitat through consolidation of irrigation diversions, construction of fishways and installation of screens. Protect and restore a liited amount of habitat through fencing and re-vegation.

199901300
Ahtanum Creek Watershed Assessment
Habitat restoration and monitoring in the irrigated reach of Ahtanum Creek of the Yakima Subbasin, with emphasis upon the restoration of steelhead populations

199705300
Toppenish-Simcoe Instream Flow Restoration and Assessment
Habitat restoration and monitoring in irrigated reaches of Toppenish and Simcoe Creeks of the Yakima Subbasin, with emphasis upon the restoration of steelhead populations

9603501
Satus Watershed Restoration
Habitat restoration and monitoring in the Satus Watershed of the Yakima Subbasin, with emphasis upon the restoration of steelhead populations

9506424
YKFP/WDFW Supplementation Monitoring Activities
WDFW M & E activities related to ongoing supplementation experiments conducted by the YKFP. in M E proposal

Relationship to Existing Goals, Objectives and Strategies

See Project 199506325.

Review Comments

This is a collaborative, science-based resource management program.   Funding of ongoing aspects should continue until completed.

Budget

FY02
FY03
FY04

$1,595,000

Category: HP
$2,833,000

Category: HP
$3,858,000

Category: HP

Project: 199506325 – Yakima/Klickitat Fisheries Project Monitoring and Evaluation
Sponsor: YN
Short Description:

Monitors YKFP in terms of natural production, harvest , ecological and genetic impacts, guides adaptive management within the project and provides detailed information on supplementation to the region.

Abbreviated Abstract

The YKFP is an effort to increase natural production and harvest opportunity of salmon and steelhead in the Yakima and Klickitat Subbasins using supplementation and habitat improvements. The project includes all stocks historically present in both basins. Currently, stock-specific plans are at widely differing levels of development: Yakima coho and fall chinook programs are in feasibility stages, while Yakima steelhead and all Klickitat programs involve only habitat/life history inventory, passage improvements and stock-status monitoring. The most complete program is the upper Yakima spring chinook supplementation program (Busack et al. 1997).

We will monitor each program in terms of natural production, harvest, genetics and ecological interactions. Studies of defined statistical power in these areas will guide project adaptive management and provide critical information for regional enhancement efforts. Expected outcomes include evaluations of: 

·
Impacts on natural production of targeted stocks; 

·
Ecological impacts on nontarget stocks; 

·
Identification of factors determining success or failure for each program. 

·
Relative survival between different experimental groups of hatchery fish and between hatchery fish and wild conspecifics.

Project success is defined as a significant increase in natural production with limited adverse impacts on non-target stocks.  Natural production is monitored in terms of natural origin recruits and its components (adult reproductive performance and survival from egg to fry, fry to smolt, and smolt to adult). Genetic impacts will be monitored in terms of domestication and within- and between-population variability. Ecological impacts on nontarget stocks will be monitored by comparing abundance, size structure, geographic distribution and interaction indices before and after supplementation.  Impacts of nontarget species on project fish will be assessed by indices of predation, competition, prey abundance, mutualism and disease.      

Relationship to Other Projects

Project #
Title/description
Nature of relationship

8812001
Yakima/Klickitat Fisheries Project Mgmt.
Core Management/Admin. Support Services for all YKFP Tasks

9506404
Policy/Tech. involvement/ planning YKFP
Supports the required co-manager process for the YKFP

199701725
YKFP Operation and Maintenance for the Yakima River Subbasin, submitted April 2001
This management proposal (198812025) supports O & M of YKFP fish production facilities in the Yakima Subbasin..

198811525
YKFP Design and Construction for the Yakima River Subbasin, submitted April 2001.
This management proposal (198812025) supports YKFP design and construction projects/activities in the Yakima Subbasin.

199506404
YKFP Policy/Technical Involvement and Planning for WDFW
199506404 provides for WDFW participation in YKFP planning and management activities. WDFW is the project sponsor.

9705000
Little Naches Riparian and In-Channel Habitat Enhancement
Enhance and restore degraded riparian and habitat conditions in the Little Naches River by re-vegetating eroding banks and unstable channels, restricting vehicular traffic in the floodplain and enhancing habitat by placement of trees and boulders.

199705100
Yakima Side Channel
Protect, restore, and re-establish access to productive off-channel rearing habitats, protected and reconnected floodplains associated with the mainstem Yakima and Naches Rivers.

9803300
Upper Toppenish
Watershed assessment suggests that land use in the forest and rangelands of the Toppenish Creek watershed has alterd the flow regime of the creek. Project activites are designed to moderate runoff patterns in Toppenish Creek by increasing the

199803400
Reestablish Safe Access into Tributaries of the Yakima Subbasin.
Restore access to productive tributary habitat through consolidation of irrigation diversions, construction of fishways and installation of screens. Protect and restore a limited amount of habitat through fencing and re-vegetation.

199901300
Ahtanum Creek Watershed Assessment
Habitat restoration and monitoring in the irrigated reach of Ahtanum Creek of the Yakima Subbasin, with emphasis upon the restoration of steelhead populations

Relationship to Existing Goals, Objectives and Strategies

As stated in the Yakima Subbasin Summary, the fundamental need for the Yakima Subbasin is to restore normative structure and function to aquatic and terrestrial habitat to the greatest degree practicable.  This overall need includes the following seven components: 1) Restore/preserve floodplain connectivity, 2) Restore normative flows, 3) Restore access to historical production areas to all life stages of resident and anadromous salmonids, 4) Restore normative water quality to basin streams, 5) Restore and preserve riparian communities and normative watershed function, 6) Restore normative ecological interactions among target species and aquatic communities in all portions of the basin, and 7) Protect and restore native fish and wildlife populations by increasing or maintaining productivity.  

Review Comments

This is a collaborative, science-based resource management program.   Funding of ongoing aspects should continue until completed.

Budget

FY02
FY03
FY04

$3,883,332

Category: HP
$4,525,621

Category: HP
$4,505,644

Category: HP

Project: 198506200 – Passage Improvement Evaluation
Sponsor: PNNL
Short Description:

Evaluate the biological and hydrologic effectiveness of juvenile fish passage facilities constructed at irrigation diversion dams, canals and ditches to allow the passage of migrating fishes. Evaluate sites with respect to NMFS passage criteria.

Abbreviated Abstract

The investment in fish passage structures by BPA has been substantial.  To ensure that this vast investment is paying dividends in the form of their desired purpose – fish protection-, it is critical that these passage structures be evaluated to ensure that they are being properly operated and maintained. Pacific Northwest National Laboratory (PNNL) has been involved in the research, development, and evaluation of fish passage facilities for nearly 30 years.  Our approach to evaluating Phase II screens includes two types of tasks; in-field, on-site evaluation of operating screens; and to establish a technical assistance function to support cooperating agencies to evaluate screen designs as they are developed and to address site-specific concerns at Phase I or Phase II sites as they are identified.   PNNL will examine up to 25 fish screening facilities in the Yakima Basin and evaluate their operation using the 3-step approach.  First, we will determine if sites are properly equipped to provide safe, efficient fish bypass by reviewing design drawings, operating procedures, and components installed and in use at the facility.  Second, we will monitor approach and sweep velocities in front of the screens and in the fish bypass to determine if the facilities meet fish passage criteria.  Finally, screen integrity will be monitored by completing “real-time” inspections of sites using underwater video technology.  Problems discovered during our monitoring will be reported (verbally or as a letter report) to BPA and the appropriate agencies (i.e., WDF&W, BoR, or NMFS).  Evaluation results will be placed on electronic networks that are linked to BPA and PNNL homepages (http://www.bpa.gov/ and http://www.pnl.gov/ecology/library/Screen/Screen.html, respectively).  Open lines of communication among cooperating agencies will result in a more rapid response to correct failures or deficiencies.  In addition to our on-site evaluation activities, we will continue to perform a technical assistance task. We propose to continue a technical assistance task to support the cooperating agencies to evaluate screen designs as they are developed and to address site-specific concerns at Phase I or Phase II sites as they are identified.  

Relationship to Other Projects

Project #
Title/description
Nature of relationship

199105700
Yakima Phase 2 Screen Fabrication - WDFW
the PNNL project evaluates the sites built by 05700

199107500
Yakima Phase II Screens - Construction - USBR
the PNNL project evaluates the sites built by 07500

199200900
Yakima Screens - Phase 2 O&M-WDFW
the PNNL project evaluates the sites maintained by 00900

199503300
O&M of Yakima Phase II Fish Facilities- USBR
the PNNL project evaluates the sites maintained by 03300

Review Comments

This project includes evaluation of BOR fish screens and should be through the agency.  This raises an in-lieu question.

Budget

FY02
FY03
FY04

$113,587

Category: HP 
$115,971

Category: HP 
$117,501

Category: HP

Project: 199105700 – Fabricate and Install Yakima Basin Phase II Fish Screens
Sponsor: WDFW
Short Description:

WDFW, YSS fabricates and installs fish screens and miscellaneous metalwork for Yakima Basin Phase II screening projects. New fish screens prevent mortality and/or injury to all life stages of anadromous and resident fish in irrigation diversions.

Abbreviated Abstract

Obsolete Yakima basin fish screens constructed in the 1930's, 40's, 50’s, 60's, and 70’s must be replaced or updated to comply with current regional fish screen biological protection criteria adopted by Columbia Basin Fish and Wildlife Authority (CBFWA), Fish Screening Oversight Committee (FSOC) in 1995.  The project objective is to provide 100 percent protection from mortality and/or injury for all species and life stages of anadromous and resident salmonids, including bull trout and steelhead trout which are now listed as “threatened” under ESA (6/98 and 3/99, respectively).  Old screens in the Yakima basin, and in other Columbia River sub basins, may provide fair protection for large (4-6 inch long) yearling smolts, but provide poor protection for fry and fingerling life stages.  Mortality of fry and fingerlings by irrigation diversions may reduce subsequent smolt production, and hampers efforts to restore depressed salmon and steelhead trout populations through natural production or hatchery supplementation.  Biological evaluation of completed Yakima basin Phase II fish screen facilities by Battelle, Pacific Northwest National Laboratory (PNNL), under Project# 198506200, has quantified survival and guidance rates approaching 100% (ranging from 90 to 99%).  Consequently, the state and federal fish agencies and Yakama Indian Nation (YIN) have proposed under Phase II to complete replacement or upgrade of all obsolete fish screen facilities in the Yakima basin by the end of FY 2003.
Relationship to Other Projects

Project #
Title/description
Nature of relationship

199200900
Operate and Maintain (O&M) Yakima Basin Phase II Fish Screens
Once fish screen facilities are fabricated and installed, performance of operation and maintenance procedures insures protection of targeted fish species (and BPA's capital investment).

198506200
Evaluation of Yakima Passage Improvements (PNNL)
Fishery scientists from the Battelle, Pacific Northwest National Laboratory (PNNL) periodically evaluate completed screening projects. Independent hydraulic and biological evaluations provides valuable "adaptive management feedback".

199107500
Yakima Phase II Screens-Construction
Our fabrication program is an extension of the BOR construction program. BOR, designs and oversees construction of facilities, the YSS fabricates screens and miscellanious components.

Relationship to Existing Goals, Objectives and Strategies

This proposal supports specific key fish recovery elements described in the Yakima Subbasin Summary, specifically screening (fabrication and installation). This proposal also encourages fish recovery by providing access to habitat that is free of unscreened diversions.

Review Comments

No coments available

Budget

FY02
FY03
FY04

$159,889

Category: HP
$20,000

Category: HP
$NA

Category: NA

Project: 199107500 – Yakima Phase II Screens - Construction
Sponsor: BOR
Short Description:

Install new fish screens at previously scheduled diversions in the Yakima River Basin to prevent mortality or injury to anadromous and resident fish.

Abbreviated Abstract

The on-going Yakima Phase II screen construction program is replacing obsolete Yakima basin fish screens constructed in the 1930's, 40's, 50’s, 60's, and 70’s.  The new screens comply with current regional fish screen biological protection criteria adopted by the Columbia Basin Fish and Wildlife Authority (CBFWA) in 1995.  The target objectives of the program are designed to meet three criteria which will: (1) reduce delay to a degree approaching zero; (2) reduce the possibility of injury or mortality to a degree approaching zero; and (3) allow fish to pass with little additional expenditure of energy.  The new screens protect all species and life stages of anadromous and resident salmonids, including bull trout and steelhead which are now listed as “threatened” under ESA.


Old screens in the Yakima basin, and in other Columbia River subbasins, may provide fair protection for large (4-6 inch long) yearling smolts, but provide poor protection for fry and fingerling life stages.  Mortality of fry and fingerlings by irrigation diversions may reduce subsequent smolt production, and hamper efforts to restore depressed salmonid populations through natural production or hatchery supplementation.  Battelle Pacific Northwest National Laboratory (PNNL), under Project# 198506200, has evaluated and quantified survival and guidance rates at Phase II sites approaching 100% (ranging from 90 to 99%).


The Phase II program directly addresses measure 7.11B.1 of the 1994 Columbia Basin Fish and Wildlife Program as amended in 1995.  Phase II is consistent with the High Priority Projects listed in the 2000 CBFWA program and addresses RPA 149 of the National Marine Fisheries Service (NMFS) 2000 Biological Opinion on operations of the Federal Columbia River Power System (FCRPS).  The Phase II program is outlined in the Yakima Subbasin Summary (Feb 2000).  This funding proposal will allow completion of the few remaining Phase II diversion screens by the year 2003.

Relationship to Other Projects

Project #
Title/description
Nature of relationship

199105700
Yakima Phase 2 (Fish) Screen Fabrication (WDFW)
The WDFW Yakima Screen Shop provides fabrication and installation of screens and mechanical and metalwork items at Phase II screen sites.

199503300
O&M of Yakima Phase II Fish Facilities (USBOR)
The USBOR screen shop provides on-going operation and maintenance activities at completed Phase II screens and YKFP collection and monitoring facilities.

199200900
Yakima (Fish) Screens - Phase 2 - O&M (WDFW)
The WDFW Yakima Screen Shop provides on-going operation and maintenance activities at completed Phase II screens.

198506200
Passage Improvement Evaluation (PNNL)
Independent biological and hydraulic evaluation of selected Phase II screens by PNNL fishery scientists provides valuable "adaptive management" feedback.

Relationship to Existing Goals, Objectives and Strategies

This proposal supports specific key fish recovery elements described in the Yakima Subbasin Summary, specifically screening (fabrication and installation). This proposal also encourages fish recovery by providing access to habitat that is free of unscreened diversions.

Review Comments

No comments available.

Budget

FY02
FY03
FY04

$600,000

Category:HP 
$500,000

Category: HP
$100,000

Category: HP

Project: 199200900 – Operate and Maintain Yakima Basin Phase II Fish Screens
Sponsor: WDFW
Short Description:

WDFW, YSS performs preventative and emergency maintenance and operational adjustment on completed Phase II fish screen facilities to assure optimal fish protection performance and to extend facility life, thereby protecting BPA's capital investment.

Abbreviated Abstract

The Yakima Basin Phase II O&M program provides preventive and emergency maintenance and operational adjustments on completed Yakima basin Phase II fish screening facilities. The main objective of this project is to assure that the potential benefits of BPA’s capital investment in fish screens are realized by performing operations that assure optimal fish protection and long facility life through a rigorous preventative maintenance program, while helping to restore ESA listed fish stocks.

Relationship to Other Projects

Project #
Title/description
Nature of relationship

199105700
Fabricate and Install Yakima Basin Phase II Fish Screens
This project is a predecessor to the O&M function addressed in this application. It determines the number of Phase II screening facilities requiring O&M services.

198506200
Evaluation of Yakima Passage Improvements (PNNL)
Fishery scientists from the Battelle, Pacific Northwest National Laboratory (PNNL) periodically evaluate completed screening projects. Independent hydraulic and biological evaluations provides valuable "adaptive management feedback".

199503300
Yakima Phase II Fish Facility O&M
There is a shared O&M responsibility between the BOR, WDFW and BPA. Ownership is passed from BPA to BOR, O&M responsibilities are assigned by BPA to WDFW, YSS

Relationship to Existing Goals, Objectives and Strategies

This document clearly identifies current and historical screen efforts and their critical benefits to fish recovery (See Passage section).  This proposal for on-going O&M helps to ensure the integrity of Yakima basin Phase II fish screening facilities, and complements other fisheries enhancement and recovery efforts.
Review Comments

No comments available.

Budget

FY02
FY03
FY04

$148,557

Category: HP
$155,584

Category: HP
$163,364

Category: HP

Project: 199405900 – Yakima Basin Environmental Education
Sponsor: BOR
Short Description:

Not available.

Abbreviated Abstract

The Environmental Education Training Program offers teachers throughout the Yakima Basin the opportunity to become involved with their students in projects to protect, enhance, analyze and provide solutions to water resource problems in their community. These projects address the needs of anadromous and resident fish as it relates to the agricultural and other water users in the Basin. This ongoing program is in its seventh year of operation.  In excess of 250 teachers throughout the region have been involved and annually over 2000 students are actively involved in hands-on activities related to understanding the on-going stewardship of our watershed.  Activities range from math and science investigations to language arts, journal writing, historical investigations of the watershed, civics, economics. It addresses responsible citizenship through knowledge of water issues like water quality monitoring, salmon life cycle needs, stream hydrology, riparian habitat functions, wetlands and their role in a healthy ecosystem, as it relates to  the needs of all the water users involved in these issues.

Students have developed community partnerships to monitor water quality, restore riparian corridors, raise salmon in their classrooms for release in various tributaries, monitor storm run-off and collect data annually on salmon redds in the upper Yakima River.  Each year additional teachers will be trained adding additional schools and students to the ever-growing number of involved participants.  An independent evaluation of the program was conducted in 1998 and will be an on-going part of the program documenting program outcomes, teacher reactions, and community involvement as well as the long term impact of the program on teaching essential learnings as delineated by the Washington State Office of Education.

Relationship to Other Projects

Not applicable.

Relationship to Existing Goals, Objectives and Strategies

The importance of education is recognized by the Draft Yakima Subbasin Summary, prepared pursuant to the 2000 Fish and Wildlife Program Specifically, Goal 4 states: "Increase the information and knowledge needed to restore and manage fish and wildlife and their habitats." Education of the general public and students is the foundation of increasing the general understanding and knowledge required in order that the people of the region will support fish and wildlife restoration and the protection and restoration of their habitats. Objective 2 of Goal 4 states: "Develop and employ programs to educate the public and students in K through 12 about the knowledge and skills needed to restore and manage fish, wildlife, and their habitats." To achieve this objective, several strategies are listed:

"Strategy 1.  Provide educational training, materials, and support for teachers"

"Strategy 2.  Provide the opportunity for students to share the results of their field work and observations with other students both in and outside the Yakima Basin through such means as science fairs, e-mail and the World Wide Web"

"Strategy 3.  form partnerships with teachers and students with scientific and technical professionals across a broad spectrum of resource activities and interests involved in watershed and resource management"

"Strategy 4.  provide relevant, hand-on field oriented environmental education opportunities for students, focusing on water, salmon, and watershed management

Review Comments

The urgency of this project is addressing public instruction to environmental issues in response to legislative action.  The project indirectly promotes/maintains sustainable and/or ecosystem processes through education of future land stewards.  Significant in-kind cost share is being provided by the BOR.

Budget

FY02
FY03
FY04

$130,000

Category: HP
$132,000

Category: HP
$135,000

Category: HP 

Project: 199503300 – O&M of Yakima Phase II Fish Facilities
Sponsor: BOR
Short Description:

Operate and maintain BPA owned fish screening and trapping facilities located throughout the Yakima River basin to prevent injury or mortality to anadromous and resident fish, and to protect BPA's capital investment.

Abbreviated Abstract

This proposal provides for continuation of funding for the existing comprehensive operation & maintenance program by the USBR of BPA owned Yakima Phase II fish screening and trapping facilities.  USBR currently operates and maintains twenty-four sites, with an estimated 3 more sites due to be added by the end of the Phase II construction program in 2003. These facilities are located at irrigation diversions throughout the Yakima River Basin, and were constructed to bring the old screensites into compliance with current regional fish screen biological protection criteria adopted by the Columbia Basin Fish and Wildlife Authority (CBFWA) in 1995.  The target objectives of that program are (1) reduce fish delay to a degree approaching zero; (2) reduce the possibility of injury or mortality to a degree approaching zero; and (3) allow fish to pass with little additional expenditure of energy.

Relationship to Other Projects

Project #
Title/description
Nature of relationship

9107500
Yakima Phase II Screen Construction
Funding source for design and construction of Phase II facilities by USBR.

9200900
Yakima Screens - Phase II O&M
Funding source for O&M of Phase II facilities by Washington Dept of Fish & Wildlife. Facility custody is passed to USBR by BPA, however O&M duties are accomplished through a cooperative effort between USBR and WDFW

9105700
Yakima Phase II Screen Fabrication
Funding source for fabrication of Phase II facility drumscreens by Washington Dept of Fish & Wildlife.

8506200
Passage Improvement Evaluation
Funding source for periodic independent monitoring and evaluation of the effectiveness of Phase II facilities by Battelle Pacific NW Laboratories scientists.

Review Comments

No comments available

Budget

FY02
FY03
FY04

$110,293

Category: HP 
$118,000

Category: HP
$122,000

Category: HP

Project: 199603501 – Satus Watershed Restoration Project
Sponsor: YN
Short Description:

This is an ongoing watershed scale restoration project intended to protect and enhance habitat for the native threatened summer steelhead stock, and a variety of cultural and natural resources.

Abbreviated Abstract

Satus Creek, contained entirely within the Yakama Reservation, is one of the two most productive steelhead stream in the Yakima Subbasin - in recent years accounting for more than 1/3 of returning adults.  The Satus watershed, comprising approximately 10% of the Yakima subbasin, is largely undeveloped and has no irrigation diversions.  This setting offers a unique opportunity to continue the landscape-scale restoration and monitoring undertaken by the Yakama Nation Satus Watershed Project.  Several major complementary projects, funded by six state and federal agencies, are also underway within the watershed.  Project staff work closely with BIA and Tribal programs to assure that management activities in the watershed will be complementary.  


The Satus Watershed Project was conceived as a long-term, large-scale restoration and monitoring effort designed to develop, apply, and evaluate cost-effective methods for restoring fish habitat degraded by impaired watershed functioning.  This approach was accepted by the BPA, and the project was initiated in June 1996.  We are increasing the productivity of fish and wildlife habitat by improving ecological function of the watershed (Brooks et al., 1991; FWP 1995).  Restoration activities also favor reestablishment of coho and spring chinook.  Upcoming activities will improve channel stability and complexity, and riparian structure, diversity and productivity along key reaches of Satus Creek and several of its triburaries.  We are continuing to improve grazing management.  Restoration is proceeding in upland source areas as grazing pressure is reduced.   Through our project activities we will continue to restore natural riparian and upland vegetation patterns, reduce erosion, moderate the flow regime on fish bearing streams and improve aquatic and wildlife habitat.   We will also continue to monitor changes in fish populations, watershed behavior and results of restoration treatments.

Relationship to Other Projects

Project #
Title/description
Nature of relationship

8812001
Yakima/Kickitat Fisheries Project
Supports habitat goals for supplementation

9803300
Restore Upper Toppenish Creek Watershed
An extension of this project to the adjacent Toppenish Watershed

9206200
Yakama Nation Lower Yakima Valley Wetlands and Riparian Area Restoration
Projects share similar objectives and abut against each other in the lower watershed.

Relationship to Existing Goals, Objectives and Strategies

A comprehensive watershed approach can help fisheries resources recover from their depressed state”.  It is also consistent with the ‘Statement of Fish and Wildlife Needs’ in theYakima Subbasin Summary (Columbia Fish and Wildlife Authority, 2000).    The principal need listed in this document is ‘Restore normative structure and function to aquatic and terrestrial habitat throughout the basin to the greatest degree practicable’.  In elaborating on this need, subcategories include: ‘Restore/preserve floodplain connectivity’, ‘Restore normative flows’, ‘Restore normative water quality to basin streams’, and ‘Restore and preserve riparian communities and normative watershed function’.  

Review Comments

No comments available.

Budget

FY02
FY03
FY04

$352,966

Category: HP 
$370,125

Category: HP
$388,600

Category: HP

Project: 199705300 – Toppenish-Simcoe Instream Flow Restoration and Assessment
Sponsor: YN
Short Description:

Identify extent of anadromous populations, identify land status, characterize habitat and discharge; model irrigation use; restore instream flows by land lease or purchase and/or water substitution; modify irrigation diversions to mimic natural runoff.

Abbreviated Abstract

The Toppenish Creek basin comprises only 10% of the Yakima River subbasin, but contributes 20% of the Yakima’s summer steelhead run (Mid-Columbia ESU, Threatened, March, 1999). The Toppenish Simcoe-Unit (Unit) of the Wapato Irrigation Project (WIP) diverts streamflow from Toppenish Creek and its tributaries to irrigate roughly 2,000 acres. In doing so, these and other private diversions can desiccate long reaches of streams, killing juvenile steelhead. Land status, water use and the extent of steelhead utilization within the Unit must be determined to identify parcels of land with water that can be leased or purchased to return diverted streamflow into natal streams, maintaining aquatic species assemblages.  In addition, a comprehensive accounting of the Unit will allow us to identify possible sources for water substitution, leaving flows instream for aquatic species.  The main objectives and approach of this Project are to monitor all steelhead life stages as to location and timing of habitat utilization, quantify and locate all sources of diversion and augmentation, model consumptive use, and identify land status.  This will lead to the development of an adaptive Management Plan and decision support system to actively pursue lands available for acquisition to return irrigation water for instream use. If land acquisition is not possible, we hope to work with landowners to restrict diversion timing to periods when surface discharge is not limiting (spring runoff), or identify alternative water sources for substitution. We expect that providing perennial flow to all stream reaches in the Project area will have a positive effect on steelhead populations, measured by yearly spawner surveys and juvenile censuses.  By FY2002, we will have completed four seasons of field data collection, the Project GIS, and the Project Management Plan. Integrating Project products and those of other activities in the basin will supply us with a decision support system to begin implementing and adaptively evolving the Management Plan early in FY2002.

Relationship to Other Projects

Project #
Title/description
Nature of relationship

199901300
Ahtanum Creek Watershed Assessment
Companion project in terms of philosophy, personnel and logistics. In the past, personnel have been shared between the two projects, saving money and maximizing efficiency. 199901300 is an extension of this Project in another similarly impacted basin.

199803300
Restore Upper Toppenish Creek Watershed
199705300 restores lands and waterways downstream of 199803300. 199803300 seeks to restore uplands and forested areas, thus increasing the quality and quantity of water supplied to the area affected by 199705300. This project also supplies manpower.

199206200
Yakima Nation Wetlands and Riparian Restoration
The land acquisition, wildlife management and vegetation restoration portion of 199705300 is totally dependent on expertise and personnel covered under 199206200.

199603501
Satus Watershed Restoration
199603501 provides upland restoration technical assistance, technician assistance for spawner surveys, PFC expertise, equipment and manpower for field data collection.

Relationship to Existing Goals, Objectives and Strategies

The overall goal of the YSS is “to protect, restore and enhance fish and wildlife and their habitats in the Yakima subbasin to provide ecological, cultural, economic and recreational benefits” (YSS, 2000).  In carrying out the goals and tasks of the Toppenish-Simcoe Project, we hope to meet a number of those outlined in the YSS.  As previously stated, the simple overriding goal of this Project is to restore instream flows to dewatered streams in the Toppenish basin.  It is our hypothesis that an understanding and restoration of the natural “plumbing” of Toppenish basin streams and their associated aquifers will, in turn, provide benefits to the aquatic and terrestrial ecosystem that will undoubtedly foster normative and natural ecological and cultural values.

In the interest of space, we will outline how the tasks and objectives of this Project correlate to specific goals, objectives and fish and wildlife needs outlined in the YSS.  For further elaboration, the reader is encouraged to consult the Yakima Subbasin Summary, found on the web at www.cbfwa.org/files/province/plateau/subsum.htm.

Goal 1. Maintain and protect existing high quality habitat areas (and the native

populations inhabiting those areas).  The status and extent of native fish assemblages throughout the basin has been relatively well defined by Project activities to date.  As such, we have discovered that certain target reaches are vital to every life stage of steelhead and the ecosystem that supports them.  This Project aims to maintain and protect both aquatic and terrestrial habitat by instream flow management, and terrestrial habitat acquisition and management.  In addition, we hope to change diversion scenarios that adversely impact discrete life stages of salmon and steelhead, thus protecting vital life-stage linkages.


Objective 2 Reduce and prevent future anthropogenic impacts from riparian

and wetland development, roads, agriculture and forestry.  Land acquisition, instream flow restoration and diversion management are Project tasks that serve to support this objective.  By acquiring vital lands, we can ensure management strategies that produce positive effects to the ecosystem.

Objective 3 Maintain and restore habitat for all salmon and steelhead

throughout their historic range.  The primary habitat maintenance and restoration mechanism of this Project is restoring instream flow to reaches diverted dry for irrigated agriculture, without adverse impacts to those individuals who rely on water supplies for their well-being.  Securing favorable flow conditions are among the first steps necessary in ensuring successful anadromous fish maintenance and restoration.

Objective 5 Continue mapping and collecting habitat information on Yakima

watershed.  GIS and other mapping tools are integral to the design and implementation of this Project.  We are currently developing and constantly refining a Project GIS that will serve as both in informational and management decision tool.  In addition, we will maintain a database of riparian condition, fisheries and discharge data for Project Area streams.

Goal 2. Restore degraded areas, and return natural ecosystem functions to the

subbasin.  Restoring instream, normative flows is a prime mechanism to ensure natural ecosystem functions in any stream system.  This is the primary goal of this Project.


Objective 1 Increase flows in specific sections of the basin especially during

times when anadromous fish are present.  Before this objective can be fully 

realized, a complete and accurate understanding of the flow regime and life history characteristics of basin species must be gained.  We are understanding those relationships, and will use that knowledge in future management and restoration strategies.

Objective 2 Maintain and restore habitat necessary for sustaining critical life

history stages including spawning, rearing and migration.  Reaches impacted by irrigated agriculture are critical to every life stage of Project area salmonids.  Our goals and objectives are designed to meet this objective, almost to the letter.

Objective 4 Reduce water temperatures in specific sections of the basin,

especially during times when anadromous fish are present.  Securing favorable instream flow conditions is a critical step in assuring favorable water temperatures.

Objective 5 Identify areas appropriate for habitat restoration.  Our GIS and field methods are geared toward understanding the natural and anthropogenic system, thus leading to a habitat restoration strategy.

Objective 6 Secure for restoration key habitats through purchase, easement,

lease or other appropriate means.  Land acquisition, through either purchase or lease, is a vital component of this Project.

Objective 7 Restore degraded terrestrial habitats.  Acquired lands will be managed with the expertise and applied knowledge of personnel from other BPA-funded Yakama Reservation Projects, such as 199206200 and 199803300.

Objective 8 Restore degraded wetland and riparian habitats.  Acquired lands will be managed with the expertise and applied knowledge of personnel from other BPA-funded Yakama Reservation Projects, such as 199206200 and 199803300.

Objective 9 Implement long-term monitoring on restoration sites.  Lands and diversion scenarios that change status as a function of Project activities will be continually monitored to understand previous management actions.  These data will feed into a decision support and adaptive management system that will guide future management activities.

Goal 3. Restore, maintain, and enhance fish and wildlife populations to sustainable

levels and also, when applicable, harvestable levels.  We have begun to understand the critical aquatic and terrestrial habitat linkages that support viable salmonid populations.  A critical assumption of this Project is that by restoring instream flows to desiccated reaches and managing the interaction between stream reaches and their underlying aquifer we will realize sustainable salmonid ecosystems.  By restoring and maintaining the riparian corridor, we hope to foster conditions suitable for native wildlife and vegetation.


Objective 9. Monitor and evaluate the diversity and productivity of steelhead

stocks/runs and their habitats.  The YKFP is a wonderful vector for supplementing wild salmonid populations in the Yakima subbasin.  It is our hope that data gathered under this Project will serve to help guide the future activities of that vital Project.

Objective 17 Assess and monitor populations.  The primary feedback data allowing evaluation of this Project is spawning surveys, smolt outmigration relationships, and evaluation of rearing conditions and numbers.  Yearly monitoring activities will allow us to evaluate the benefits of management implications enacted as a function of BPA funding for this Project.

Objective 18 Write recovery plans for species requiring such action.  Project data have already proven invaluable to the Wapato Irrigation Project Biological Assessment, already underway.  Our data and understanding of the system will undoubtedly also be vital to developing recovery plans for listed species in Project 

streams (steelhead). 

Goal 4: Increase the information and knowledge needed to restore and manage fish,

wildlife and their habitats.  Prior to BPA funding, the status and extent of native fish and wildlife populations in the Project area was not well known.  We are beginning to have the tools necessary to properly restore and manage fish and wildlife populations and their habitats.


Objective 1 Develop and use methodologies to monitor changes in habitat,

water quality, and fish and wildlife populations.  This project outlines a well-defined and scientifically valid set of objectives and tasks to monitor habitat and water quality for aquatic, terrestrial and hyporheic ecosystems.

Objective 3 Develop and use information systems to inform the public and

interested managers throughout about information developed in

the Yakima Subbasin.  The products of this Project are intended to be part of a greater whole that leads to an overall betterment of aquatic, terrestrial and hyporheic habitats in the Yakima basin.  We will make available any and all pertinent data via public access venues, namely the YKFP website that will be up and running at the end of July (www.ykfp.org).

Objective 13 Increase understanding of how individual decisions and actions

effect fish, wildlife and their habitats.  Project structure dictates constant feedback between data collection and management activities.  We hope to adaptively evolve our philosophies as a function of past experiences and actions.

Review Comments

No comments available.

Budget

FY02
FY03
FY04

$306,830

Category: HP 
$225,000

Category: HP
$205,000

Category: HP

Project: 199803300 – Restore Upper Toppenish Watershed
Sponsor: YN
Short Description:

Moderate flow regime in Toppenish Creek by increasing the retentiveness of natural soil water storage areas, such as headwater meadows and floodplains, following prioritized plan generated by FY98-99 watershed assessment.

Abbreviated Abstract

Restoration of the Toppenish watershed (comprising more than 10% of the Yakima sub-basin) is critical  to restoring healthy runs of steelhead to the Yakima River.  Recent spawning ground surveys and smolt trap data indicate that Toppenish Creek and it's tributaries contribute far more to the Yakima River summer steelhead run than was previously believed.  Combined, the steelhead runs in Satus and Toppenish Creeks account for 60%-70% of the steelhead in the entire Yakima Subbasin.

The upper Toppenish Creek Watershed Restoration Project was originally concieved as an extension of the Satus Watershed Restoration Project in the adjacent Satus Creek Watershed.  This proposal addresses degradation in the upper watershed, complementing three major restoration efforts underway in the lower, agricultural area.  Proposed activities are those recommended in the FY98-99 watershed assessment.  Our goal is to improve steelhead habitat by moderating flows from the upper watershed and reestablishing the watersheds natural recuperative processes. The methods identified in the watershed assessment for achieving these goals include: 1) improving grazing management, 2) rehabilitating degraded channels – including stabilizing headcuts, removing dikes, etc.,  3) revegetating meadows, floodplains and denuded uplands, 4) reestablishing beaver habitat, 5) participating in landuse management planning efforts (e.g. prescribed burning, transportation, timber harvest,…), and 6) monitoring the effectiveness of the various treatments.  Restoration treatments will also favor riparian dependent wildlife species and reestablishement of coho and spring chinook.   Meeting these objectives will gradually increase the hydrologic retentiveness of the upper watershed, thereby moderating flow regimes in the fish bearing reaches of Toppenish and Simcoe Creeks.

This proposal is consistent with the 1994 Columbia Basin Fish and Wildlife Program, Measures (principles 1-5, pp.15, and habitat strategies, pp. 25-26), Wy-Kan-Ush-Me-Wa-Kish-Wit, and the Yakima River Subbasin Summary, Statement of Fish and Wildlife Needs, pp. 353-375 which emphasize the importance of healthy watershed functioning to both aquatic and terrestrial habitat.


Relationship to Other Projects

Project #
Title/description
Nature of relationship

8812001
Yakima/Klickitat Fisheries Program
Supports habitat goals for supplementation

9603501
Satus Watershed Project
The Upper Toppenish Project is an extension of the Satus Project

9206200
Yakama Nation Lower Yakima Valley Wetlands and Riparian Area Restoration
Projects share similar objectives, share staff + resources, and abut against eachother in the lower watershed

9705300
Toppenish-Simcoe Instream Flow Restoration and Assessment
The Topp-Sim project addresses irrigation issues with water delivered directly from the upper Toppenish Watershed. These projects also share staff and resources.

Relationship to Existing Goals, Objectives and Strategies

This project is consistent with the following goals (pp. 319-336): protecting high quality habitats (Goal 1), Restoring degraded areas an returning natural ecosystem functions (Goal 2), restoring …wildlife populations to sustainable levels (Goal 3), and increasing the information… needed to restore and manage fish, wildlife and their habitatis (Goal 4).  Most of the “Fish and Wildlife Needs” (pp. 353-375) are also directly addressed by this proposal.  Specifically these include: 

· Restore/Preserve floodplain connectivity

· Restore normaative flows,

· Restore access to historical production areas to all stages of resident and anadromous salmonids,

· Restore normative water quality to basin streams,

· Restore normative ecological interactions among target species and aquatic communities in all portions of the basin,

· Restore and preserve riparian communities and normative watershed function,

· Planning and management,

· Data management and technical support,

· Education and training,

· Habitat, and

· Passage.
Review Comments

No comments available.

Budget

FY02
FY03
FY04

$268,517

Category: HP
$281,900

Category: HP
$296,200

Category: HP

Project: 199803400 – Yakama Nation Yakima/Klickitat Fisheries Project Reestablish Safe Access into Tributaries of the Yakima Subbasin
Sponsor: YN
Short Description:

This proposal supports the Yakama Nation's (YN) activities related to YKFP habitat improvement and acquisition activities in the Yakima Subbasin. The project rebuilds migratory passage into historically-productive tributary habitats.

Abbreviated Abstract

The project goal is to contribute to the rebuilding of Yakima River spring and fall chinook, coho, bull trout and steelhead populations, by reconnecting productive tributary habitats.  Project objectives include reestablishing safe passage into tributary habitats that have artificial barriers at or near their confluence.  The target tributaries historically provided several hundred miles of habitat for anadromous species.  Some ten miles of productive habitat has now been reconnected. As work progresses up-drainage habitat connectivity will be gained incrementally. 

Target tributaries have tremendous rearing potential in comparison to the mainstem.  Many miles of tributary habitat still express healthy channel sinuosity, width/depth ratios, and thermally benign winter temperatures due to groundwater inflow.  In contrast, the mainstem Yakima’s hydrograph is regulated to convey irrigation water, e.g. flows are too high during summer releases, and too low during the winter to provide optimal rearing habitat.

Work will include implementation of fishway and screen construction plans that were developed in previous years, and data collection to facilitate future projects.  Beginning in the lower reaches of each tributary, habitat will be reconnected where the greatest benefit for the resource will be realized.  Efforts to consolidate diversions or modernize irrigation systems will be considered during planning to improve in-stream flow conditions.  

Habitat protection/restoration in priority reaches is also a goal of this project.  Methods will include fencing, revegetation, easement and/or property purchases.  Such protection will augment the emphasis on fish access by including healthy riparian vegetation in project areas. Purchase or easement may eliminate the need to irrigate in some areas, thus providing water conservation as an ancillary benefit.

Relationship to Other Projects

Project #
Title/description
Nature of relationship

199701725
YKFP Operation and Maintenance for the Yakima River Subbasin, submitted April 2001
This management proposal (198812025) supports O & M of YKFP fish production facilities in the Yakima Subbasin..

198811525
YKFP Design and Construction for the Yakima River Subbasin, submitted April 2001.
This management proposal (198812025) supports YKFP design and construction projects/activities in the Yakima Subbasin.

199506325
YKFP Monitoring and Evaluation for the Yakima Subbasin, submitted April 2001.
This management proposal (198812025) provides supports YKFP monitoring and evaluation activities in the Yakima Subbasin.

199506404
YKFP Policy/Technical Involvement and Planning for WDFW
199506404 provides for WDFW participation in YKFP planning and management activities. WDFW is the project sponsor.

9705000
Little Naches Riparian and In-Channel Habitat Enhancement
199705000 restores instream habitat complexity and riparian habitat function along the lower reaches of the Little Naches River

199705100
Yakima Side Channels
199705100 protects and restores productive habitat along mainstem reaches of the Yakima and Naches Rivers

9803300
Upper Toppenish
199803300 assesses watershed conditions for steelhead trout, and implements recommendations for passage and habitat restoration

199901300
Ahtanum Creek Watershed Assessment
Habitat restoration and monitoring in the irrigated reach of Ahtanum Creek of the Yakima Subbasin, with emphasis upon the restoration of steelhead populations

199705300
Toppenish-Simcoe Instream Flow Restoration and Assessment
Habitat restoration and monitoring in irrigated reaches of Toppenish and Simcoe Creeks of the Yakima Subbasin, with emphasis upon the restoration of steelhead populations

9603501
Satus Watershed Restoration
Habitat restoration and monitoring in the Satus Watershed of the Yakima Subbasin, with emphasis upon the restoration of steelhead populations

9506424
YKFP/WDFW Supplementation Monitoring Activities
WDFW M & E activities related to ongoing supplementation experiments conducted by the YKFP. in M E proposal

Relationship to Existing Goals, Objectives and Strategies

Goal 1.  Maintain and protect existing high quality habitat areas

Objective 3:  Maintain and restore habitat for all salmon and steelhead throughout their historic range.

Goal 2.  Restore degraded areas, and return natural ecosystem functions to the subbasin.  

Objective 2:  Maintain and restore habitat necessary for sustaining critical life history stages including spawning, rearing and migration.  

Strategy 7:  Develop new or improve existing fish passage facilities to allow full use of the existing habitat for salmonids within the Subbasin.  

Goal 3.  Restore, maintain, and enhance fish and wildlife populations to sustainable levels and also, when applicable, harvestable levels.  


Objective 12:  Maintain existing fish passage facilities and screens, construct fish passage where existing man caused barriers impede or prevent fish passage, and fabricate and construct fish screening facilities as necessary to protect the fisheries resources.”

Review Comments

M&E fits under the YKFP umbrella.  No funding has been requested for FY 2002 due to remaining carry forward funds from FY 2001.

Budget

FY02
FY03
FY04

$0

Category: HP
$230,000

Category: HP
$630,000

Category: HP

Project: 199901300 – Ahtanum Creek Watershed Assessment
Sponsor: YN
Short Description:

Conduct a watershed assessment in the agricultural portion of the Ahtanum Creek watershed to complete assessment of the entire watershed, facilitate protection and restoration of salmon, steelhead, bull trout.

Abbreviated Abstract

Ahtanum Creek was historically important for production of salmon and steelhead.  The creek and its southernmost tributaries form part of the north boundary of the Yakama Indian Reservation.  Spring chinook and coho are found in small numbers today; steelhead (Threatened, March 1999) smolts have been captured in the Project screw trap and have recently been observed spawning in upper tributaries.  Bull trout (Threatened, June 1998) have been found as far downstream as the lowermost major irrigation diversion. Water withdrawal, diking and channelization, grazing practices and residential development on the floodplain adversely affect the lower, largely agricultural portion of the watershed.  Streamflow is diverted from Ahtanum Creek is by both south-side (BIA-Wapato Irrigation Project (WIP)) and north-side (Ahtanum Irrigation District) users to grow a variety of crops.  Restoration of significant salmon and steelhead production in the watershed can be accomplished, but science-based strategies are needed for protecting streamflow, stream channels and floodplains.  We have mapped irrigated lands and water delivery systems, measured water discharge and temperature, compared water diversion and loss with on-farm water needs, and estimated the efficiency of irrigation water conveyance and use.  At the same time we have gathered historic and current data on stream channel condition, riparian function and salmonid populations. We have analyzed this data to determine how water use and riparian management in lower Ahtanum Creek may be limiting production of anadromous salmonids in the watershed as a whole, and have begun to determine the most effective measures for salmon and steelhead restoration.  After completing data analyses and the Project Assessment document in FY2002, we will begin to recommend restoration measures that could include improved irrigation facilities, land and water management changes, and purchase or lease of land and water rights sometime in FY2002.
Relationship to Other Projects

Project #
Title/description
Nature of relationship

199705300
Toppenish-Simcoe Instream Flow Restoration and Assessment
Companion project interms of philosophy, personnel and logistics. Data collection routines and methods for 199901300 were derived from 199705300. In the past, personnel have been shared between the two projects, saving money and maximizing efficiency.

199206200
Yakima Nation Wetlands and Riparian Restoration
The land acquisition, wildlife management and vegetation restoration portion of 199901300 is totally dependent on expertise and personnel covered under 199206200.

199603501
Satus Watershed Restoration
199603501 provides upland restoration technical assistance, technician assistance for spawner surveys, PFC expertise, equipment and manpower for field data collection.

199803300
Restore Upper Toppenish Creek Watershed
Support from this project comes mainly in the form of technical expertise and manpower assistance during spawning surveys and other field activities.

Relationship to Existing Goals, Objectives and Strategies

Goal 1. Maintain and protect existing high quality habitat areas (and the native

populations inhabiting those areas).  The status and extent of native fish assemblages throughout the basin has been relatively well defined by Project activities to date.  As such, we have discovered that certain target reaches are vital to every life stage of steelhead and the ecosystem that supports them.  This Project aims to maintain and protect both aquatic and terrestrial habitat by instream flow management, and terrestrial habitat acquisition and management.  In addition, we hope to change diversion scenarios that adversely impact discrete life stages of salmon and steelhead, thus protecting vital life-stage linkages.


Objective 2 Reduce and prevent future anthropogenic impacts from riparian

and wetland development, roads, agriculture and forestry.  Land acquisition, instream flow restoration and diversion management are Project tasks that serve to support this objective.  By acquiring vital lands, we can ensure management strategies that produce positive effects to the ecosystem.

Objective 3 Maintain and restore habitat for all salmon and steelhead

throughout their historic range.  The primary habitat maintenance and restoration mechanism of this Project is restoring instream flow to reaches diverted dry for irrigated agriculture, without adverse impacts to those individuals who rely on water supplies for their well-being.  Securing favorable flow conditions are among the first steps necessary in ensuring successful anadromous fish maintenance and restoration.

Objective 4 Maintain and restore stock distribution of native char (bull trout) and their habitat throughout their historic range.  Bull trout, native to the Ahtanum basin, are impacted in their natural range by irrigation practices.  This Project hopes to define and enact strategies that remove these adverse impacts.

Objective 5 Continue mapping and collecting habitat information on Yakima

watershed.  GIS and other mapping tools are integral to the design and implementation of this Project.  We are currently developing and constantly refining a Project GIS that will serve as both in informational and management decision tool.  In addition, we will maintain a database of riparian condition, fisheries and discharge data for Project Area streams.

Goal 2. Restore degraded areas, and return natural ecosystem functions to the

subbasin.  Restoring instream, normative flows is a prime mechanism to ensure natural ecosystem functions in any stream system.  This is the primary goal of this Project.


Objective 1 Increase flows in specific sections of the basin especially during

times when anadromous fish are present.  Before this objective can be fully 

realized, a complete and accurate understanding of the flow regime and life history characteristics of basin species must be gained.  We are understanding those relationships, and will use that knowledge in future management and restoration strategies.

Objective 2 Maintain and restore habitat necessary for sustaining critical life

history stages including spawning, rearing and migration.  Reaches impacted by irrigated agriculture are critical to every life stage of Project area salmonids.  Our goals and objectives are designed to meet this objective, almost to the letter.

Objective 4 Reduce water temperatures in specific sections of the basin,

especially during times when anadromous fish are present.  Securing favorable instream flow conditions is a critical step in assuring favorable water temperatures.

Objective 5 Identify areas appropriate for habitat restoration.  Our GIS and field methods are geared toward understanding the natural and anthropogenic system, thus leading to a habitat restoration strategy.

Objective 6 Secure for restoration key habitats through purchase, easement,

lease or other appropriate means.  Land acquisition, through either purchase or lease, is a vital component of this Project.

Objective 7 Restore degraded terrestrial habitats.  Acquired lands will be managed with the expertise and applied knowledge of personnel from other BPA-funded Yakama Reservation Projects, such as 199206200 and 199803300.

Objective 8 Restore degraded wetland and riparian habitats.  Acquired lands will be managed with the expertise and applied knowledge of personnel from other BPA-funded Yakama Reservation Projects, such as 199206200 and 199803300.

Objective 9 Implement long-term monitoring on restoration sites.  Lands and diversion scenarios that change status as a function of Project activities will be continually monitored to understand previous management actions.  These data will feed into a decision support and adaptive management system that will guide future management activities.

Goal 3. Restore, maintain, and enhance fish and wildlife populations to sustainable

levels and also, when applicable, harvestable levels.  We have begun to understand the critical aquatic and terrestrial habitat linkages that support viable salmonid populations.  A critical assumption of this Project is that by restoring instream flows to desiccated reaches and managing the interaction between stream reaches and their underlying aquifer we will realize sustainable salmonid ecosystems.  By restoring and maintaining the riparian corridor, we hope to foster conditions suitable for native wildlife and vegetation.


Objective 9. Monitor and evaluate the diversity and productivity of steelhead

stocks/runs and their habitats.  The YKFP is a wonderful vector for supplementing wild salmonid populations in the Yakima subbasin.  It is our hope that data gathered under this Project will serve to help guide the future activities of that vital Project.

Objective 17 Assess and monitor populations.  The primary feedback data allowing evaluation of this Project is spawning surveys, smolt outmigration relationships, and evaluation of rearing conditions and numbers.  Yearly monitoring activities will allow us to evaluate the benefits of management implications enacted as a function of BPA funding for this Project.

Objective 18 Write recovery plans for species requiring such action.  Project data have already proven invaluable to the Wapato Irrigation Project Biological Assessment, already underway.  Our data and understanding of the system will undoubtedly also be vital to developing recovery plans for listed species in Project 

streams (steelhead and bull trout).  

Goal 4: Increase the information and knowledge needed to restore and manage fish,

wildlife and their habitats.  Prior to BPA funding, the status and extent of native fish and wildlife populations in the Project area was not well known.  We are beginning to have the tools necessary to properly restore and manage fish and wildlife populations and their habitats.


Objective 1 Develop and use methodologies to monitor changes in habitat,

water quality, and fish and wildlife populations.  This project outlines a well-defined and scientifically valid set of objectives and tasks to monitor habitat and water quality for aquatic, terrestrial and hyporheic ecosystems.

Objective 3 Develop and use information systems to inform the public and

interested managers throughout about information developed in

the Yakima Subbasin.  The products of this Project are intended to be part of a greater whole that leads to an overall betterment of aquatic, terrestrial and hyporheic habitats in the Yakima basin.  We will make available any and all pertinent data via public access venues, namely the YKFP website that will be up and running at the end of July (www.ykfp.org).

Objective 6 Monitor habitat quality and quantity. Inventory and assess native char habitat periodically to evaluate changes in habitat quality and

quantity over time.  This Project will provide valuable data and monitoring output to assist bull trout restoration efforts.  

Objective 7 Determine distribution of native char stocks. Standardized

methodologies will be used to quantitatively determine the

distribution of native char stocks in Washington.  This Project has, in the past, and will continue to provide Ahtanum basin bull trout information to the Washington Department of Fisheries and Wildlife (WDF&W) and the US Fish and Wildlife (USF&WS) service.  We hope to build a better understanding of the life-history characteristics of bull trout in the Ahtanum basin to facilitate restoration efforts. 

Objective 8. Determine stock abundance and biological characteristics. The

status (abundance and natural biological characteristics) of native

char stocks will be assessed and the bull trout and Dolly Varden

salmonid stock inventory will be updated biennially.  We hope to work in conjunction with the WDF&W and USF&WS to identify these characteristics for bull trout in Project streams.  

Objective 13 Increase understanding of how individual decisions and actions

effect fish, wildlife and their habitats.  Project structure dictates constant feedback between data collection and management activities.  We hope to adaptively evolve our philosophies as a function of past experiences and actions.

Review Comments

The creek could be a substantial piece for steelhead recovery in the Yakima Subbasin.

Budget

FY02
FY03
FY04

$235,093

Category: HP
$285,000

Category: HP
$245,000

Category: HP

Project: 25021 – Implement Actions to reduce Water Temperatures in the Teanaway Basin
Sponsor: WDEQ
Short Description:

Implement actions to reduce stream temperatures, reduce suspended sediment, meet water quality standards and improve salmonid habitat. Actions implemented will include irrigation improvements, tree planting, bank stabilization and road improvements. 

Abbreviated Abstract

The Teanaway River is one of the major tributaries of the upper Yakima River, and it drains the upper reaches of the Yakima River on the east slope of the Cascade mountain range. The basin currently experiences high stream temperatures detrimental to threatened salmonids (steelhead and bull trout) as well as to spring chinook and resident trout.  There are eight waterbodies in the Teanaway Basin identified on Washington State’s latest 303(d) list as being impaired for temperature.   Ecology verified these listings in 1998, when data showed that the middle and lower basin exceeded the 18ºC water quality standard in over 75% of the days monitored. 

Three main remedies to reducing water temperatures were recommended in Ecology’s 2000 technical report on water temperatures in the Teanaway Basin:  1) restore riparian vegetation to increase shade and stabilize banks, 2) increase instream flows, and 3) reduce sediment inputs to the Teanaway by improving road conditions and stabilizing banks.  This offsite mitigation project will pursue all of these goals.   Riparian vegetation will be restored by planting trees along streambanks.  Irrigation systems will be upgraded, and points of diversion moved, to increase in-stream flows.  Bank stabilization will be accomplished through the installation of rock barbs at strategic points along banks of the Teanaway River.  Sediment inputs from roads will be reduced by the replacement of inadequate culverts, and the upgrading and narrowing of a road along a tributary creek.

Relationship to Other Projects

Project #
Title/description
Nature of relationship

9704900
Teanaway River Instream Flow Restoration
Proposed project provides additional instream flow restoration in the Teanway River (builds on efforts of earlier project)

8811500
Yakima Hatchery - Construction
Proposed project improves habitat for smolts released from Teanaway River acclimation facility built under previous project

5510800
Upper Yakima Tributary Irrigation Improvement
Proposed project provides additional irrigation improvement and instream flow restoration in the Teanway River (builds on efforts of earlier project)



NOTE: This project supports RPA Action 150 -- see narrative section.

Relationship to Existing Goals, Objectives and Strategies

1. Goal 2. Restore degraded areas, and return natural ecosystem functions to the subbasin.

The proposed project will support the above goal by increasing in-stream flows, re-vegetating riparian areas, increasing streambank stability and decreasing sediment inputs to the waters of the Teanaway Basin. 

2. Goal 2. Objective 1. Strategy 3. Increase instream flows in the Teanaway River through irrigation systems that conserve water and other means.

The proposed project will support the above goal and objective by upgrading irrigation systems and moving points of diversion to reduce water loss in the Teanaway River.
3. Goal 2. Objective 4.  Reduce water temperatures in specific sections of the basin, especially during times when anadromous fish are present.

This project aims to reduce water temperatures by increasing in-stream flows, re-vegetating riparian areas, increasing streambank stability and decreasing sediment inputs to the waters of the Teanaway Basin. 

4. Goal 2. Objective 4. Strategy 2.  Revegetate riparian and wetland areas with native plants.

The proposed project will support the above goal by planting trees along riparian areas in the Teanaway Basin.

5. Goal 2. Objective 4. Strategy 5.  Continue implementation of irrigation projects designed to improve water quality (including temperature) throughout the Subbasin.

The proposed project will support the above goals by improving irrigation systems and moving points of diversion to reduce water loss.

6. Goal 2. Objective 9.  Implement long-term monitoring on restoration sites.  All construction work proposed in the Teanaway as part of this project is restorative; therefore, the monitoring plan to assess water temperature and sediment in the Teanaway River and tributaries supports this objective.
7. Goal 2. Objective 9. Strategy 1.  Evaluate effectiveness of restoration efforts. All construction work proposed in the Teanaway as part of this project is restorative; therefore, the monitoring plan to evaluate effectiveness of restoration efforts supports this strategy.
8. Goal 3. Objective 12. Strategy 4.  Identify and repair, or remove, or relocate roads and culverts that are susceptible to mass wasting and bank failures; that negatively impact riparian areas, and inhibit connectivity and natural stream functions in resident fish watersheds. 

A portion of the proposed project will replace culverts that are both causing erosion and blocking fish passage, as well as repair a damaged road that is both eroding and seriously crowding a riparian area.   These activities will support the strategy noted above.  Note that this strategy has the added benefit of reducing water temperatures over the long term via reduction of in-stream sediment.

Review Comments

After consultation with CBFWA reviewers, the project sponsor has provided a modified budget through reducing the number of culvert replacements (USFS responsibility) and eliminated rock barbs.  There is a difference of opinion in this area whether rock barbs should be used or reconnection with the flood plain is better approach.  The project sponsor will attempt to address those concerns before proceeding with those actions.

Budget

FY02
FY03
FY04

$172,950

Category: HP
$100,750

Category: HP
$27,500

Category: HP

Project: 25013 – Restore Riparian Corridor at Tapteal Bend, Lower Yakima River
Sponsor: Tapteal Greenway
Short Description:

Stabilize streambank along about 500 feet of riparian area at RM 8 of the Lower Yakima River and acquire adjacent island habitat to provide contiguous habitat protection along both sides of the channel.

Abbreviated Abstract

Widespread riparian degradation and loss of floodplain connectivity have been identified as critical limiting factors in the Yakima Subbasin (Berg 2001).  The Tapteal Greenway, a non-profit conservation organization, has purchased a parcel of land along the lower Yakima River in Richland (Tapteal Bend), with the intended purpose of using it as a demonstration site for streambank restoration and environmental education.  Riverbank stability was severely degraded in the 1996 flood and riparian habitat had previously been destroyed.  Proposal objectives are to design, implement, and maintain a bio-engineered, streambank restoration project and conduct long-term monitoring of the restoration work.  Proposed tasks include barbs to capture silt and deflect flow, roughened rock or log toes, riparian buffer (willow, ground covers), soil reinforcement, and bank grading for severe cutbanks.  Photo-point monitoring and plot sampling would gauge the effectiveness and success of the restoration project.  Acquisition of an adjacent, undisturbed island with cottonwood galleries would also serve to expand the protective buffer to the river corridor and provide opportunity to re-connect a cut-off side channel to the river.  This site is an important part of the movement corridor for migrant salmonids and provides good resting, rearing, and brood areas. These land parcels and the proposed restoration effort would provide an opportunity for public involvement and increase public awareness of watershed problems and solutions within the subbasin.   

Relationship to Other Projects

Not applicable.

Relationship to Existing Goals, Objectives and Strategies

Project objectives would address specific needs cited within the Yakima Subbasin Summary to: 

(restore and protect riparian reserves for fish, reptiles, amphibians, and waterfowl 

(restore the productivity of floodplain properties in priority mainstem reaches

(acquire available riverfront property for protection from development and to protect riparian habitat

(purchase outright or purchase conservation easements for the establishment of riparian zones along anadromous and other fish-bearing streams in the Yakima Basin

(restore sloughs, ponds, and side channels to restore natural ecological processes and habitat of the area and help reduce water temperatures

(educate the public and private landowners along the lower Yakima River on the need and options for effective streambank/habitat protection and restoration. 

(protect streambeds, rivershore, and riparian and adjacent upland from motor vehicle damage.

(restore vegetative and hydrologic processes and connect and protect habitat for wildlife

(increase amount and quality of nesting cover and habitat for waterfowl

(restore floodplain hydrology in riparian wetland area to provide habitat for waterfowl

(increase the amount of moist soil habitats in floodplain areas for waterfowl

(re-establish cottonwood gallery forests

(reconnect side channel and wetland habitats

(protect high quality habitats

(restore areas that provide corridor connection

Additional needs that would be addressed by the Tapteal Greenway regardless of proposal disposition, but which will be enhanced by an approved proposal include:

(initiate a water quality monitoring program in the lower Yakima River below Kiona, where no monitoring is currently being conducted.

(control of noxious weeds along the lower Yakima River and replace exotic plants with native species to restore wetland and riparian areas.

(educate the public about the importance of the lower reaches of the river, including the history, importance, and requirements of spawning habitat. 

(educate students about components of the environment and impacts of human interactions within natural systems; the fact that individual decisions and actions affect the environment.

(educate the public about laws pertaining to protection of fish and wildlife and their habitats.

(work to protect public properties from improper and destructive river access and dumping

Monitoring data obtained through Greenway activities associated with streambank restoration would be:

(placed on the proposed data storage and retrieval system for the Yakima subbasin

(placed on the Tapteal Greenway’s website (www.owt.com/tapteal) and linked to other related websites.

The project proposal is applicable to many of the Goals, Objectives, and Strategies within the Yakima Subbasin Summary.  These include:  

Goal 1   
Maintain and protect existing high quality habitat areas (and the native populations inhabiting those areas)

Objective 1  
Maintain reaches and upland areas in good condition…

  Strategy 1
Purchase lands with key habitat components, including refuge reaches, 

such as floodplain and side channel habitat.

  Strategy 7
Form partnerships, and participate at all levels of government to assess and maintain quality fish and wildlife habitat.

Objective 2
Reduce and prevent future anthropogenic impacts from riparian and wetland development, roads, agriculture, and forestry.

  Strategy 1
Discourage development in floodplains

  Strategy 2
Practice ecosystem and biodiversity management

  Strategy 3
Protect listed species under the ESA

Objective 3
Maintain and restore habitat for all salmon and steelhead throughout their historic range.

  Strategy 1
Identify, protect, and restore habitat necessary for sustaining critical life history stages of all historic salmon and steelhead.

Objective 7
Secure key habitats through purchase, conservation easement, lease or other appropriate means.

  Strategy 1
Acquire or protect wetland and riparian habitats.

Goal 2
Restore degraded areas, and return natural ecosystem functions to the subbasin.

Objective 2
Maintain and restore habitat necessary for sustaining critical life history stages including spawning, rearing, and migration.

  Strategy 6
Determine limiting factors in those reaches and develop plans to preserve and/or restore habitat.

Objective 4
Reduce water temperatures in specific sections of the basin, especially during times when anadromous fish are present

  Strategy 2
Revegetate riparian and wetland areas with native plants

Objective 6
Secure for restoration key habitats through purchase, easement, lease or other appropriate means

  Strategy 1
Utilize existing funding opportunities to secure identified priority key habitats for preservation and/or restoration for salmonids in the Yakima Basin.

  Strategy 4
Acquire for restoration wetland and riparian habitats

Objective 7
Restore degraded terrestrial habitats

  Strategy 3
Improve uplands for waterfowl nesting controlling weeds adjacent to wetlands, increasing amount of riparian shrub cover, and removing Russian Olive trees.

  Strategy 8
Adjust road management for restoration and effective use of habitats through abandonment, rehabilitation, closure, and appropriate maintenance

Objective 8
Restore degraded wetland and riparian habitats.

  Strategy 3
Restore hydrological function of wetland areas throughout the subbasin

  Strategy 4
Restore habitat for waterfowl and other species in wetland and riparian areas in the Yakima Subbasin.

Objective 9
Implement long-term monitoring on restoration sites

  Strategy 1
Evaluate effectiveness of restoration efforts

Goal 3
Restore, maintain, and enhance fish and wildlife populations to sustainable levels… and harvestable levels

Objective 1
Increase or establish salmonid stocks and runs to a level where they can maintain themselves through natural spawning and rearing.

  Strategy 1
Protect and restore spawning, rearing, and migration habitat as described under Goals 1 and 2. This was a rearing area for juvenile spring chinook salmon and the support of all life stages of fall chinook salmon, coho salmon, and summer steelhead.

Goal 4
Increase the information and knowledge needed to restore and manage fish, wildlife, and their habitats.

Objective 1
Develop and use methodologies to monitor changes in habitat, water quality, and fish and wildlife populations

  Strategy 3
Develop and use habitat monitoring methodologies to track changes in habitat condition in the Subbasin.

Objective 3
Develop and use information systems to inform the public and interested managers throughout about information developed in the Yakima Subbasin.

  Strategy 1
Develop and use websites and other information sources to distribute information from research and monitoring on the Yakima River to interested public, scientific communities, and resource managers.

Objective 12
Develop and employ programs to educate the public and students in K through 12 about the knowledge and skills needed to restore and manage fish, wildlife, and their habitats.

  Strategy 4
Provide relevant, hands-on field-oriented environmental education opportunities for students, focusing on water, aquatic life and watershed management

Objective 13
Increase understanding of how individual decisions and actions affect fish, wildlife, and their habitats.

  Strategy 1
Foster partnerships that provide opportunities for students and citizens to participate in volunteer projects monitoring water quality, developing and maintaining nature trails, restoring fish and wildlife habitat, and collecting field data among other activities.

Review Comments

The education outreach and demonstration potential for this project are very high.  We recommend coordination with the Yakama Nation- cultural resources in implementing the education phase of the project.  The final design and costs for this project have not been determined.  Habitat restoration should not be funded until the plan is developed.

Budget

FY02
FY03
FY04

$160,500

Category: HP
$11,000

Category: HP
$5,500

Category: HP

Project: 25022 – YKFP Big Creek Passage and Screening
Sponsor: WDFW
Short Description:

The project would provide fish passage over a concrete dam with a series of weirs in combination with a short fishway, opening up 10 miles of habitat.

Abbreviated Abstract

The proposal is to provide salmonid passage over a barrier dam, and screen its associated water diversions to restore anadromous fish access and productivity to the Big Creek watershed in the Yakima River basin.  Big Creek drains a 22 square mile watershed which lies largely within the Wenatchee National Forest and private, commercial forest lands.  Although salmonid habitat in the lower 1.6 miles of Big Creek has been degraded, the upper ten miles are in good condition.  Big Creek is known to have produced steelhead historically (BPA, 1990), and presumably produced significant numbers of bull trout, coho and spring chinook salmon.  The primary factors limiting anadromous fish production in Big Creek are the impassable dam and its associated unscreened diversions.  Production of steelhead, coho and spring chinook can be significantly restored in this sub-basin by providing access to currently inaccessible rearing and spawning habitat (BPA, 1990).

The confluence of Big Creek with the Yakima River is located four miles downstream from the BPA Yakima Fisheries Project’s Acclimation Easton Facility.  Restoration of salmonid passage into this tributary watershed complements the BPA Yakima Fisheries Project.  Anadromous fish restoration in Big Creek was identified early on as an element needed in the BPA Salmon and Steelhead Production Plan (Supplement 1, September, 1990).  The 2001 Yakima Sub-basin summary identifies the need to restore historical production areas such as Big Creek  (see C. Rational and relevance to regional programs).

Relationship to Other Projects

Project #
Title/description
Nature of relationship


Upper Yakima River Acquisitions
Part of WDFW plan to conserve functional Yakima River habitat


Manatastash Creek Fish Passage
Part of WDFW plan to eliminate fish barriers in upper Yak. tribs.

199506404
YKFP Policy/Technical Involvement & Planning for WDFW
Collaborative effort with Yakama Nation 199506404 provides for WDFW participation in YKFP planning and management activities.

199803400
Re-establish Safe Access into Yakima River tribs -
Collaborative effort with Yakama Nation

Relationship to Existing Goals, Objectives and Strategies

The 2000 Yakima Sub-basin Summary specifically references projects such as Big Creek Passage & Screening under the headings:”

· Restore/preserve floodplain connectivity (p. 284, 353).

· Restore access to historical production areas to all life stages of resident and anadromous salmonids (p. 354).

· Research monitoring and evaluation (p. 372).

The Yakima Sub-basin Summary clearly states the need to restore access to historical production areas such as Big Creek.  In Yakima River tributaries, “Upstream and downstream migration of salmon, steelhead and resident fish is blocked or impeded at numerous locations by diversion dams, culverts, and other structures.  Resolution of this need will require actions such as: “Installation, maintenance and evaluation of fishways and screens” (p. 354).

Review Comments

M&E fits under the YKFP umbrella.   There is also tremendous development pressure in the upper Yakima basin.  This project will address the only artificial barrier on Big Creek.  According to the project sponsor withdrawal of irrigation water in Big Creek will not preclude the restoration of the steelhead run in the watershed nor preclude the use of the watershed by juvenile chinook and coho.  Therefore, this work will not be compromised due to water withdrawal.

Budget

FY02
FY03
FY04

$175,280

Category: HP
$30,000

Category: HP
$0

Category: HP

Project: 25023 – Yakima-Klickitat Fisheries Project – Manastash Creek Fish Passage and Screening
Sponsor: WDFW
Short Description:

The project will provide fish passage and screening for 5 irrigation diversions and will enhance stream flow which is currently a limiting factor dowstream of these diversions. This project could restore access to approximately 30 miles of good habitat.

Abbreviated Abstract

The proposal is to restore safe passage for spawning and rearing populations of anadromous fish to the Manastash Creek watershed.  This will require providing upstream passage over 4 irrigation dams and correcting five associated unscreened diversions.  Because of the complex nature of this project, it will be necessary to implement it in two phases.  The design phase is being initiated by the Yakama Nation Fisheries program under an on-going BPA grant, and will evaluate alternatives for diversion consolidation as well as alternatives for water transfers.  Conceptually it would be a far better expenditure of rate-payer dollars to provide a portion of the irrigation water supply from the mainstem Yakima River (which has excess summer flows in the affected reach) and retain more flow in the tributary stream.  The most practicable alternatives will be constructed in the second phase.

Relationship to Other Projects

Project #
Title/description
Nature of relationship


Proposed Upper Yakima River Acquisitions
Part of WDFW plan to conserve functional Yakima River habitat


Proposed Tanum Acquisition
Part of WDFW plan to conserve functional Yakima River tributary habitat


Proposed Yakima Tributary Access and Habitat Program
Collaborative effort with Kittitas County Purveyors, Kittitas County Conservation District, North Yakima Conservation District, Ahtanum Irrigation District, and the US Bureau of Reclamation


Proposed Big Creek Fish Passage
Part of YKFP plan to eliminate fish barriers in upper Yakima River Basin tributaries


Yakima-Klickitat Fisheries Project / Collaborative effort with BPA, Yakama Nation, and WDFW to restore anadromous fish runs using hatchery supplementation
Provides new habitat needed to restore fish runs. Previously identified need to restore fish access to historically productive upper Yakima River Basin tributaries

Relationship to Existing Goals, Objectives and Strategies

The 2000 Yakima Sub-basin Summary recently submitted specifically references projects such as Manastash Creek Passage & Screening under the headings:  

· Restore/preserve floodplain connectivity (p. 284, 353).

· Restore access to historical production areas to all life stages of resident and anadromous salmonids  (p. 354)

· Research monitoring and evaluation (p. 372)

The Yakima Sub-basin Summary clearly states the need to restore access to historical production areas such as Manastash Creek.   In Yakima River tributaries… “Upstream and downstream migration of salmon, steelhead and resident fish is blocked or impeded at numerous locations by diversion dams, culverts and other structures. Resolution of this need will require actions such as:  Installation, maintenance and evaluation of fishways and screens” (p. 354).   

Review Comments

M&E fits under the YKFP umbrella.  This project is a placeholder for implementation of actions that will result from the development of the Manashtash Creek Water Management Plan being funded by the Yakima Nation and supported by the irrigators for the creek, WDFW, and the Washington Environmental Council.  A  plan should be in place prior to funding this project.  There is an in-lieu concern regarding this project in that BOR facilities are involved in dewatering of the stream.

Budget

FY02
FY03
FY04

$0

Category: HP
$632,835

Category: HP
$422,638

Category: HP

Project: 25036 – The Impacts of Flow Regulation on Cottonwood Ecosystems B64 in the Yakima River Basin
Sponsor: BQI
Short Description:

Research riparian cottonwood and geomorphic response to regulated flows in theYakima Basin and compare to the responses of an unregulated reach of the Flathead River with the objective of enhancing flows to restore riparian habitats in the Yakima Basin.

Abbreviated Abstract

The life history and ecology of riparian cottonwoods are closely linked with the dynamics of riverine processes. With the damming of rivers and subsequent alteration of seasonal flow regimes, the structure and function of riparian cottonwood ecosystems have been significantly altered along many western rivers. Funding from the BPA Innovative Projects Program has been used to initiate a study on the impact of regulated flows on riparian cottonwoods in the Yakima River Basin. This innovative study was designed to address several ecological and resource management questions, including:  1) How does flow regulation alter the population structure of riparian cottonwoods? 2) Does the areal extent of existing cottonwood forests differ from historic conditions? 3) Can regulated flows be modified to promote the recovery of riparian cottonwood ecosystems?  To date, our study has shown that current patterns of flow regulation within the Yakima Basin are having a significant negative effect on the recruitment of cottonwood seedlings. We have developed a preliminary model for modifying flow regimes to promote the recovery of riparian cottonwoods.  Several different types of multi-spectral imagery have also been assessed for classifying the extent of riparian cottonwood ecosystems. 

On the merits of our current findings, we propose to expand our sampling efforts and integrate studies of cottonwood recruitment with specific measures of fluvial geomorphic activity.  The results of these studies would provide a scientific basis for modifying flows to lessen the ecological impacts of flow regulation in the Yakima Basin.  However to solidify this findings, we also need to assess these quantitative relationships in a non-regulated reach that can serve as a natural analogue to the Yakima River. Specifically, we propose to integrate key elements of our sampling regime with a long-term research program on the Middle Fork (Nyack Reach) of the Flathead River in western Montana.  Our research would provide critical inputs to several other ongoing studies within the Yakima River Basin by the Bureau of Reclamation, Central Washington University, University of Montana, and the Yakama Indian Nation.  The synergy of these efforts would significantly advance the understanding of the ecology of alluvial reaches in the Columbia River Basin and quantify key relationships between flow regulation, geomorphic activity, cottonwood recruitment and the recovery of riparian-dependent wildlife, salmon and other native fish.

Relationship to Other Projects

Project #
Title/description
Nature of relationship


BOR -- Yakima Critical River Reaches Project
Research support for restoring riparian and fisheries habitat, critical stage/discharge functions for cottonwood recruitment Union Gap Riparian Floodplain Restoration Project

0
BOR -- Yakima Critical River Reaches Project: Linking Fluvial Processes to Floodplain Ecology of the Yakima River: Stream Flow, Sediment Loads and Potential for Geomorphic Work
Parallel research studies by Drs. Mark Lorang and Jack Stanford

20510
Yakama Indian Nations Yakima/Klickitat Fisheries Research Project
research support for restoring habitat for anadromous and resident fish and wildlife; stage/discharge functions for cottonwood recruitment to parameterize riverine and riparian habitat functions for EDT modeling efforts.

9206200
Yakama Indian Nations Riparian/Wetland Restoration Project
Research support for restoring riparian and fisheries habitat, critical stage/discharge functions for cottonwood recruitment to be used in restoration projects on Cle Elum and Wapato reaches.

20547
Yakima Indian Nations Habitat/Watershed Project
Research support for restoring riparian and fisheries habitat, critical stage/discharge functions for cottonwood recruitment in watershed restoration projects

20117
Yakima River Sub-Basin Assessment
Provide research findings for inclusion in the Yakima Sub-Basin Summary Plan

20057
Oregon State University -Strategies for Riparian Recovery: Plant Succession and Salmon
Parallel studies of riparian vegetation in John Day Basin; providing critical life history data on cottonwood recruitment

20006
Washington Trout -- Yakima Basin Benthic Index of Biotic Integrity
research findings to correlate biotic integrity indicies with complexity/diversity of riparian cottonwood stands

Relationship to Existing Goals, Objectives and Strategies

The proposed project will also provide significant contributions toward achieving the following goals and objectives listed in the Yakima Sub-Basin Summary (P 315):

Goal 1: Maintain and protect high quality riparian habitat areas.

Objective 1: Maintain reaches and upland areas in good condition (Strategy 5.7)


Objective 2: Reduce impacts on riparian and wetland areas (Strategy 4)

Objective 6: Improve mapping of habitat elements in the sub-basin.

Goal 2: Restore degraded areas and return natural ecosystem function to river corridors


Objective 2: Restore and maintain habitat for critical life stages of salmonids

Objective 5: Identify areas appropriate for riparian habitat restoration 

Objective 8: Restore degraded wetland and riparian habitats

Goal 4: Increase the information and knowledge required to restore fish and wildlife populations and their habitats.


Objective 1: Develop and use methodologies to monitor change in habitat.

Objective 2: Continue ongoing and dvelop new research to monitor and improve water, habitat and fish and wildlife populations.

The Yakima Sub-basin summary also notes the importance of floodplain connectivity and normative flows in the Statement of Fish and Wildlife Needs (for the Yakima Nations Wetland and Riparian habitat restoration project) on p. 353. It also notes the importance of these actions to maintain riparian habitat on P. 374.

Review Comments

No comments available.

Budget

FY02
FY03
FY04

$225,495

Category: HP
$134,421

Category: HP
$70,150

Category: HP

Project: 25062 – Growth Rate Modulation in Spring Chinook Salmon Supplementation
Sponsor: NMFS
Short Description:

Develop hatchery rearing protocols to reduce excessive production of early maturing male chinook salmon, improve smolt-to-adult survival and reduce negative ecological impacts of hatchery fish on wild fish. 

Abbreviated Abstract

Recommendations of the Columbia River Basin Fish & Wildlife Program (Nov. 14, 2000) for artificial production state:  "naturally selected populations should provide the model for successful artificially reared populations, in regard to population structure, mating protocol, behavior, growth, morphology, nutrient cycling, and other biological characteristics."  This mirrors guidelines of the NMFS 2000 FCRPS Biological Opinion (9.6.5.3.4, Action 184).  We compared the physiology and development of naturally-rearing wild and hatchery-reared spring chinook salmon in the Yakima River Basin, and found substantial differences. The most serious difference was an approximately 50% incidence of early maturation of Cle Elum Hatchery-reared males (1+ year old jacks).  This is ten times our estimates of early male maturation in wild spring chinook salmon in the Yakima River. Apparently, the hatchery environment potentiates early male maturation.  Hundreds of thousands of the early maturing hatchery males may residualize in the basin after release and cause negative genetic and ecological impacts.  The ecological concerns include competition for space and food, food depletion and predation on emerging salmonids and other species.  Furthermore, early male maturation translates into a 25% reduction in anadromous adult production.  We have found recently in laboratory studies that modulation of growth rate at specific times of the year can reduce the incidence of precocious maturation.  Thus, growth rate modulation at Cle Elum Hatchery may reduce early male maturation to levels similar to natural wild fish.  This proposal has three central objectives: 1) estimate the incidence of precocious maturation and characterize the related maturational physiology in wild Yakima spring chinook for comparison to the hatchery fish, 2) monitor the incidence of yearling precocious maturation in the hatchery population, and 3) conduct a growth modulation experiment to control precocious maturation in the Yakima hatchery population.  Our ultimate goal is to develop rearing protocols to produce fish with morphological, physiological, and life-history attributes similar to naturally reared cohorts.

Relationship to Other Projects

Project #
Title/description
Nature of relationship

199200220
Physiological assessment and behavioral interaction of wild and hatchery spring chinook salmon.
The project identified differences in wild and hatchery fish, which leads to the new proposed work. Project is complete except for final data anaylsis and publication.

199506325
Yakima/Klickitat Fisheries Project Monitoring and Evaluation
This project supports the Yakima Spring Chinook salmon supplementation program (Cle Elum Hatchery). Our research should improve the success of this state-of-the-art salmon enhancement program.

Relationship to Existing Goals, Objectives and Strategies

This proposed research is specifically addressed in the Yakima Subbasin Summary (Berg et al. 2001).  The document explicitly states under the Present Subbasin Management, Statement of Fish and Wildlife Needs: "continued monitoring of the physiological development of Yakima hatchery spring chinook salmon to further evaluate and improve the ability of conservation hatcheries to produce high quality smolts with morphological, physiological, behavioral, and life-history attributes similar to wild fish".  The document also stresses the need for "future studies to be conducted to more accurately determine the incidence of precocious male maturation in both wild and hatchery chinook" and "to develop rearing strategies for controlling precocious male maturation in the hatchery population".  

Review Comments

Use of previous data from spring chinook facilities in the basin and coordination with those production facilities should provide opportunities for cost savings for this project.

Budget

FY02
FY03
FY04

$345,088

Category: HP
$)

Category: 
$)

Category: 

Project: 25026 – Yakima Tributary Access and Habitat Program
Sponsor: KCWP
Short Description:

Implement fish enhancements (fish passage, screens and riparian habitat) on Yakima tributaries based on prioritized schedule developed through a collaborative approach of local, state, federal and tribal interests. Conduct early actions in 2002.

Abbreviated Abstract

The goal of the Yakima Tributary Access and Habitat Program (YTAHP) is to restore fish access to Yakima River tributaries that historically supported anadromous salmonids but are currently blocked due to passage barriers, including unscreened diversions.

Specifically, this program will identify, prioritize and address (correct) fish passage barriers, including unscreened diversions, on Yakima River tributaries. In addition, the program will offer landowners assistance with efforts to enhance water quality, riparian habitat and water reliability for in-stream flow through improved on-farm water use efficiency. The program is also described in a strategic plan, entitled Yakima Tributary Access and Habitat Program, under development through a collaborative effort of local, state, federal and tribal partners.

This effort outlined in this proposal has also been called “Phase III,” as it follows the Phase I and II mainstem screening and passage program managed by the US Bureau of Reclamation (BOR) with Bonneville Power Administration (BPA) funding (1983 to present). The Kittitas County Water Purveyors (KCWP) are preparing this application in cooperation with Washington State Department of Fish and Wildlife (WDFW), Kittitas County Conservation District (KCCD), North Yakima Conservation District (NYCD), Ahtanum Irrigation District (AID), and the BOR. These entities, and many of the same individuals, with expertise in screening and passage from Phase I and II technical work group will be participating in this Phase III effort.
Relationship to Other Projects

Project #
Title/description
Nature of relationship

199107500
Yakima Phase II Screens - Construction (BOR)
This proposal plans to use the Phase II technical workgroup or one of very similar makeup to act as technical reviewers on screen and passage permitting, design, construction and installation.

199105700
Yakima Phase 2 Screen Fabrication (WDFW)
WDFW, YSS fabricates and installs fish screens and miscellaneous metalwork for Yakima Basin Phase II screening projects. New fish screens prevent mortality and/or injury to all life stages of anadromous and resident fish in irrigation diversions.

199503300
Yakima Phase II - O/M for Fish Facilities (BOR)
BOR performs preventative and emergency maintenance and operational adjustment on completed Phase II fish screen facilities.

199200900
Yakima Phase 2 -O&M Fish Screens
WDFW, YSS performs preventative and emergency maintenance and operational adjustment on completed Phase II fish screen facilities to assure optimal fish protection performance and to extend facility life, thereby protecting BPA's capital investment.

198506200
Passage Improvement Evaluation (PNNL)
Fishery scientists from the Pacific Northwest Labs (PNNL) periodically evaluate completed screening projects. Independent evaluation, both hydraulic and biological, by an independent third party not directly involved in screen construction or O&M.

9803400
Reestablish Safe Access into Tributaries of Yakima Subbasin
The KCWP proposal complements this existing program designed to reconnect more than 100 miles of habitat in ten tributaries that have adequate flow by building fishways and screens at human-made barriers.


Yakama Nation - Yakima / Klickitat Fisheries Program
Creates access to additional and safer habitat for fish introduced through YN supplementation efforts.

477
Teanaway, KCCD
Expands on the irrigation and habitat improvements that occurred in the Teanaway watershed.

Relationship to Existing Goals, Objectives and Strategies

p. 320—“Objective 12.  Maintain existing fish passage facilities and screens, construct fish passage where existing man caused barriers impede or prevent fish passage, and fabricate and construct fish screening facilities as necessary to protect the fisheries resources.

Strategy 1 Conduct annual operation and maintenance of BPA funded fish passage facilities and screening facilities.

Strategy 2 Inventory streams (ie, SSHIAP or similar program) to identify fish passage barriers for anadromous and resident salmonids.

Strategy 3 Enforce existing state fish passage and screen requirement regulations.

Strategy 4 Identify, repair, remove, or relocate roads and culverts that are susceptible to mass wasting and bank failures; that negatively impact riparian areas, and inhibit connectivity and natural stream functions in resident fish watersheds. Replace culverts that are passage impediments. Restore passage at irrigation diversions where passage is identified as a need, for example, Big Creek.

Strategy 5 Coordinate with the USBR and other entities regarding the finalization of remaining Phase II screening facilities, and the scheduling, fabrication, and construction of potential Phase III screening facilities.”

p. 355—“Restore migratory access to the historic range of anadromous fishes through construction of fishways, screens, pumps and on-farm irrigation systems that will allow safe access to productive spawning and rearing habitats in key tributaries.

Screen diversions from Yakima River tributaries. Priority should be placed on screens within stream reaches presently accessible to anadromous fish and proceed upstream in advance of passage projects as described above.”

Review Comments

It is good to see the local stakeholders taking an initiative to address the needs within this watershed.  Coordination with co-managers has recently begun and needs to continue.  The budget seems extremely high for the initiation of a new project.  Until an implementation plan has been developed, it may be inappropriate to provide implementation funding.  Fund Objective 2 only (i.e.. complete strategic plan).  Once the plan has been completed, re-apply for implementation funds.  We suggest partnering with the YIN in the Wilson Creek project.  Implementation plan should be developed in concert with the area fish and wildlife co-managers.  Implementation activities should be considered a "Recommended Action" until a plan has been completed and should be coordinated with the Yakima Nation prior to funding.

Budget

FY02
FY03
FY04

$17,500

Category: HP
$0

Category:
$0

Category: 

Project: 25034 – Develop a Nutrient/Food Web Management Tool for Watershed-River System 
Sponsor: PNNL
Short Description:

Develop method to assess nutrients in water and associated benefits to juvenile fish by using computational fluid dynamics, watershed and food chain models.

Abbreviated Abstract

Growth and abundance of salmon are directly affected by the dynamic interaction of nutrients and the associated food-chain. An integrated analysis tool that can simulate the transport and uptake of the added nutrients, and the resulting effect on juvenile fish growth, spawning escapement and population response is currently unavailable. Development of this physically-based modeling system will provide an important tool to help managers decide whether to initiate nutrient supplementation in a particular watershed system.  Such a tool will also be useful for determining the appropriate timing and quantity of nutrient supplementation for the system.  The proposed work will link state-of-the art watershed and river models together with nutrient and food-chain components to form a integrated analysis system. The outputs from the modeling system would be presented in the form GIS data layers that can be directly used by management agencies to prioritize areas that would benefit from nutrient enhancement.

Relationship to Other Projects

Project #
Title/description
Nature of relationship


WDFW Carcass Distribution Program on American, Bumping and Little Naches Rivers
The proposed project would involve a comprehensive field evaluation of this ongoing, unmonitored carcass introduction program, and would use that data to verify the Nutrient/Food Web tool.

22002
Influences of Stocking Salmon Carcass Analogs on Salmonids in Columbia River Tributaries
The proposed project would be a valuable compliment to the analog study because togethor they would support additional comparisons between different subbasins and different nutrient sources (i.e., carcasses versus carcass analogs).

Review Comments

Indirect costs for this project appear excessive.  During the FY01 Innovative funding process, CBFWA ranked this project (Project Number 22055) as a Recommended Action. The model at this stage will be entirely theoretical at this point and will not provide practical analyses until significant empirical data has been acquired.

Budget

FY02
FY03
FY04

$376,382

Category: RA
$167,659

Category: RA
$0

Category: 

Project: 25058 – Fish Passage Inventory and Corrective Avtions on WDFW Lands in the Yakima Subbasin
Sponsor: WDFW
Short Description:

On WDFW lands, inventory fish passage structures and intake screens, identify required corrective actions, and complete corrective actions where high priority passage problems exist.

Abbreviated Abstract

Fish passage barriers and inadequate screening conditions at diversions and lake outlets exist on WDFW-owned and managed lands.  These problems must be corrected in order to accomplish agency salmonid recover efforts and to comply with several fish passage and screening laws (RCW 77.16.210, 77.55.040, 77.55.060, 77.55.070).  Problem facilities include culverts, dams, fishways, lake outlets, and water diversions.

This is a proposal to correct all fish passage and screening problems on WDFW lands within the Yakima Subbasin.  WDFW’s Salmonid Screening, Habitat Enhancement, and Restoration (SSHEAR) protocols will be used for all activities.  Lands must be inventoried for fish passage structures.  Fish passage parameters will be assessed for each structure.  Structures will be prioritized for corrective actions based on fish presence, suitable habitat availability, correction costs, etc.  Structure replacement, correction or removal will be scheduled and completed.  Lastly, passage and screening facilities will be annually inspected and maintained to ensure long-term fish passage and protection. 

Relationship to Other Projects

Project #
Title/description
Nature of relationship


Yakima Basin Phase II Fish Screen Fabrication (project proposal)
Screening will be required to correct fish passage issues on WDFW lands.


Yakima/Klickitat Fisheries Project Phase II Fish Screen O&M (project proposal)
Screen O&M will be required to ensure proper screen operations at passage facilities on WDFW lands

Relationship to Existing Goals, Objectives and Strategies

GOAL 3:

Objective 12 – Maintain existing fish passage facilities and screens, construct fish passage where existing man caused barriers impede or prevent fish passage, and fabricate and construct fish screening facilities as necessary to protect the fisheries resources.  

Inventory, construction and ongoing inspection and maintenance of fish passage facilities are integral components of the project.  This will enable WDFW to be consistent with state passage and screening law while specifically addressing passage and screening problems identified in the Yakima Subbasin Summary on several Yakima River tributaries including Taneum Creek, Manastash Creek, Wenas Creek, Cowiche Creek and the Upper Tieton River.

Objective 10 – Reestablish stocks in historically inhabited areas.

Natural recruitment of  stocks into historical habitat will be possible as access barriers are removed.  Passage correction activities will be prioritized based on available suitable habitat measured as part of the inventory protocol and based on the estimated number of adult salmonids that can potentially be produced by each square meter of habitat.

GOAL 1:

Objective 4 – Maintain and restore stock distribution of native char and their habitat throughout their historic range.

Access to historic range will increase as barriers are removed. 

Objective 5 – Continue mapping and collecting habitat information on Yakima watershed.

As the inventory is completed, data collected will be entered into a database linked to GIS locational information.

Review Comments

Reviewers had concerns that the project focuses on State lands and data and priorities would have to be integrated with other activities throughout the subbasin prior to funding implementation.  The implementation funding for this project should not be provided until the assessment has been completed and an implementation plan reviewed by CBFWA.

Budget

FY02
FY03
FY04

$205,300

Category: RA 
$180,300

Category: RA 
$180,300

Category: RA

Project: 25095 – Pesticides and the Environmental Health of Salmonids in the Yakima Subbasin
Sponsor: NMFS
Short Description:

Evaluate the effects of current use pesticides on the physiology and fitness of Chinook salmon. Incorporate empirical data into a spatially explicit model of population viability in the Yakima subbasin.

Abbreviated Abstract

Current use pesticides are an emerging issue of concern for the environmental health of anadromous salmonids in the Columbia River Basin.  Pesticides are toxic chemicals that degrade the quality of salmon habitat, and they represent a potentially important obstacle to the 2000 Fish and Wildlife Program's habitat-based approach to rebuilding naturally producing fish populations.  Pesticide use is extensive in the Yakima subbasin of the Columbia Plateau, one of the most intensively irrigated areas in the United States.  Surface water monitoring investigations by the U.S. Geological Survey (past and present) have shown that salmon habitat in the lower basin is frequently contaminated with diverse mixtures of insecticides, herbicides, and other biocidal compounds.  The consequences of pesticide exposures for salmon health and fitness are largely unknown.  To address this scientific uncertainty, we will evaluate the toxicological effects of pesticides on different life history stages of chinook salmon.  We will specifically focus on pesticides that target the salmon nervous system since these account for the majority of chemicals detected in lower reaches of the subbasin.  Our approach has three key elements: (1) determine the toxicological effects of real-world pesticide exposures on the normal function of the chinook nervous system, (2) evaluate neurological impairment in the context of salmon fitness, and (3) relate sublethal losses of performance and fitness to possible impacts at the scale of natural populations.  This investigation will incorporate techniques in neurochemistry, neurophysiology, developmental biology, reproductive physiology, animal behavior, and population modelling.  The results will provide empirical and modelling data on a poorly understood and potentially critical aspect of salmon habitat quality in the Yakima subbasin.

Relationship to Other Projects

Project #
Title/description
Nature of relationship


RPA Actions - 2000 FCRPS Biological Opinion



9.6.1.6.2 Action 107
evaluates factors contributing to loss of returning salmon


9.6.2.1 Action 150
evaluates role of pesticides in habitat degradation

Review Comments

No comments available.

Budget

FY02
FY03
FY04

$257,888

Category: RA 
$308,600

Category: RA 
$259,400

Category: RA

Project: 25096 – Determine Quantitative Values for the Perpetual Timber Rights on the WDFW Oak Creek and Wenas Wildlife Areas
Sponsor: WDFW
Short Description:

Assess feasibility of re-acquiring ownership of habitat (timber rights) to refocus land management from timber production and harvest to fish and wildlife habitat protection and enhancement.

Abbreviated Abstract

This project will establish quantitative values for the Perpetual Timber Rights (PTRs) that Boise Cascade Corp (BCC) owns on certain lands owned by WDFW within the Oak Creek and Wenas Wildlife Area (WA). Contracted professional firms will perform technical quantitative analysis of existing timber volume.  They will cruise standing timber on the PTR lands, and on other potential exchange lands that WDFW owns to establish market values.  Contracted firms and WDFW staff will complete appraisals to determine values of the PTRs.  A Habitat Evaluation Process and wildlife surveys will be completed by WDFW personnel or contract labor on the PTR lands to establish baseline data. WDFW staff will also provide sub-contractor coordination, appraisal summaries, final project report(s), and presentation(s) of findings.

Defining these values is a necessary prerequisite to future negotiations WDFW will undertake with BCC and will allow WDFW, through additional project proposals, to eventually re-acquire these rights by purchase or exchange of comparative value parcels.  

The final objective of this project is to return the BCC PTRs to WDFW to manage for improved forest and riparian habitat conditions in the Yakima River sub-basin, as identified in the 2001 Yakima Sub-basin Summary (YSbS) under Goals and Objectives (pg 319-335) (www.cbfwa.org).  A subordinate objective is to reduce WDFW management complexity by eliminating BCC objectives from consideration.
Relationship to Other Projects

Project #
Title/description
Nature of relationship


Yakama Indian Nation Coho plants
Cooperative salmon restoration with WDFW


Wenas Wildlife Area
Adjacent to primary project area, share common boundary

Relationship to Existing Goals, Objectives and Strategies

The final objective of this project is to return the BCC PTRs to WDFW to manage for improved forest and riparian habitat conditions in the Yakima River sub-basin, as identified in the 2001 Yakima Sub-basin Summary (YSbS) under Goals and Objectives (pg 319-335) (www.cbfwa.org).  A subordinate objective is to reduce WDFW management complexity by eliminating BCC objectives from consideration

Review Comments

No comments available.

Budget

FY02
FY03
FY04

$235,000

Category: RA 
$0

Category: 
$0

Category: 

Project: 25012 – Assessment of Bull Trout populations in the Yakima River Watershed
Sponsor: WDFW
Short Description:

Assess the status of bull trout populations and collect baseline information necessary for the development, implementation and recovery of bull trout inhabiting the Mid Columbia Recovery Unit (i.e., Yakima subbasin).

Abbreviated Abstract

This project will provide critical information for evaluating the status of threatened bull trout populations in the Yakima sub-basin.  Additionally, it will relate selected habitat attributes to bull trout spawning and rearing areas and provide DNA samples for comparison with bull trout populations from within and outside of the Yakima sub-basin.   Development and implementation of management actions to recover bull trout will be integrated into recovery plans being developed by the Mid Columbia Recovery Unit Team (MCRUT).  The WDFW will play an active role in that process.  Ultimately, the primary goal is to recover bull trout in the Columbia basin.  The intent of this proposal is to tailor objectives in the Yakima sub-basin for meeting that goal and to compliment the Northwest Power Planning Councils 2000 Fish and Wildlife Program (NWPPC, 2000) and the recently completed Yakima Sub-basin Plan (CBFWF, 2001).  Each of the project objectives will be addressed using established and accepted protocol techniques including systematic sampling of streams, habitat surveys, DNA analysis, spawning surveys, trapping/tagging and handling of fish.  The American Fisheries Society (AFS) protocol procedures for determining bull trout presence (Peterson et al 2001) and the sampling protocol for bull trout habitat and juvenile distribution (Dunham, 2001) will be used.  Data will be summarized and results will be used to develop guidance for fisheries managers and presented in the form of annual reports, presentations at professional meetings and publications in peer-reviewed journals.

Relationship to Other Projects

Project #
Title/description
Nature of relationship

9405400
Bull Trout Assessment - Columbia R. Gorge, WA
This project compliments their efforts in bull trout assessment and recovery.

8910500
Yakima River Species Interaction Studies
They have provided information on bull trout observations.

9506400
Yakima Fisheries Project Spring Chinook Supplementation Monitoring
They have provided information on bull trout migration past Roza Dam.

8810808
Stream Net
We will provide information and maps for database and website.

Relationship to Existing Goals, Objectives and Strategies

In the recently completed Yakima Sub-basin Summary Report (Draft dated 2/23/01) there are a large number of objectives and strategies specifically devoted to bull trout.  The objectives and tasks for this project were developed from the objectives in the  Sub-basin Plan, the Draft Mid Columbia Bull Trout Recovery Plan, the WDFW Bull Trout and Dolly Varden Management Plan and from local knowledge of bull trout populations.  The following is a sample of abbreviated summary statements taken from the Yakima Sub-basin Plan (Goals & Objectives Section Pg 319-336) specifically related to this project.  These objectives were summarized and renumbered for ease of presentation as follows: 1. Maintain and restore bull trout distribution and habitat for critical life history stages such as spawning and rearing, 2.  WDFW will work to protect current migratory corridors connecting remote headwater areas and restore historical migration corridors, 3.  Continue mapping and collecting habitat information on the Yakima watershed, 4.  Use GIS map technology to map bull trout habitat, 5.  WDFW will work within state laws and through the USFWS bull trout recovery planning process to implement management actions needed to provide functioning habitats for bull trout,  6.  Restore stock abundance and recruitment levels of bull trout in the basin and provide sanctuaries for bull trout spawning and rearing areas, 7.  Provide genetic conservation of bull trout by establishing and protecting connectivity among populations, 8.  Spawning area closures and fishing regulations will be instituted to protect critical spawning and rearing bull trout, 9.  Inventory and assess bull trout habitat , 10.  Determine distribution of bull trout stocks, 11.  Use standardized methodologies to quantitatively determine the distribution of bull trout, 12.  Distribution data will be maintained in a GIS database, 13.  Determine stock abundance and biological characteristics, 14.  Conduct annual bull trout spawning surveys, 15.  Determine genetic diversity of native char stocks by using non-lethal micro satellite DNA techniques, 16.  Determine length at maturity and frequency of spawning for individual stocks, and 17.  Determine relationships among life history types. 

Review Comments

The RFC agrees that the proposed work would address existing data gaps (e.g., distribution, critical habitat, migration, etc.).The BPA COTR for  WDFW's bull trout project in the Columbia River Gorge Province suggested there needs to be coordination between the existing project and this proposed work.  As a result, the RFC suggested the projects should be combined under the same project number as has been recommended for ODFW's Project 199405400.  The RFC suggested that the funding of the presence/absence objective should be funded by the USFWS.

Budget

FY02
FY03
FY04

$243,947

Category: HP 
$165,000

Category: HP
$150,000

Category: HP

Project Proposals with Perceived Crediting Conflicts 

Project: 25002 – Protect, Enhance, and Maintain Habitat on the Sunnyside Wildlife Area to Benefit Wildlife and Fish Assemblages
Sponsor: WDFW
Short Description:

Restore, protect and enhance native floodplain wetland and riparian habitats and shrubsteppe uplands in the lowerYakima River Valley.

Abbreviated Abstract

Located in Yakima County, the Sunnyside Wildlife Area (SWA) encompasses approximately 4,265 ha (10,538 ac) along the Yakima River floodplain in the lower Yakima Valley and 2,510 ha (6,202 ac) of shrubsteppe habitat on Rattlesnake Ridge in Benton County.  The Sunnyside, Byron, and I-82 management units (Units) are located on or near the Yakima River floodplain and adjacent to the Yakama Indian Reservation, while the Thornton and Rattlesnake Slope Units are located on Rattlesnake Ridge north of Benton City, Washington. 

The SWA Units found within the Yakima River floodplain provide habitat for a host of wetland and riparian obligate species such as waterfowl and includes approximately 21 km (12.6 mi) of shoreline along the Yakima River, which supports ESA listed steelhead.  In contrast, the Rattlesnake Ridge Units are dominated by shrubsteppe habitat and are managed primarily for shrubsteppe obligate wildlife species such as sage grouse. 

Near term habitat enhancement, maintenance, and protection measures planned for the Sunnyside Wildlife Area include: seeding herbaceous cover, controlling introduced weedy vegetation including Russian olive trees, enhancing wetlands, increasing open water to cover ratios in lacustrine habitats, maintaining moist soil paddocks and fences, planting shrubs and trees, mowing goose pastures, and enhancing waterfowl feeding and loafing areas (WDFW 1998).

Relationship to Other Projects

Project #
Title/description
Nature of relationship

0
Wenas Wildlife Area
Compliments shrubsteppe management goals and objectives.

9206200
Yakama Nation - Riparian & Wetland Restoration
Compliment habitat efforts on opposite bank of Yakima River

9705100
Yakima Basin Side Channels
Compliments habitat efforts upstream on Yakima River

Relationship to Existing Goals, Objectives and Strategies

Yakima Subbasin Goal(s)
Sunnyside Wildlife Area Goal(s)

Maintain and protect existing high quality habitat areas (and the native populations inhabiting those areas).
Provide optimum habitat for T&E, PHS, waterfowl, upland bird, and shrubsteppe obligate species assemblages and maximize public recreational opportunities on the Sunnyside Wildlife Area.  

Yakima Subbasin Strategies
Sunnyside Wildlife Area Strategies

Improve uplands for waterfowl nesting controlling weeds adjacent to wetlands, increasing amount of riparian shrub cover, and removing Russian Olive trees
Control the proliferation and spread of weedy vegetation on upland, riparian, and wetland habitats.


Protect, maintain, and enhance uplands, riparian areas, and wetlands as described in the Sunnyside Wildlife Area Implementation Work Plan.

Restore habitat for waterfowl and other species in wetland and riparian areas in the Yakima basin
Manage wetland paddocks using wet soils management practices.

Increase the amount of waterfowl wintering habitat and winter food resources in the Lower Yakima Basin to allow for the redistribution of wintering waterfowl back into the Yakima Basin
Maintain alfalfa fields and food plots to reduce waterfowl depredation on adjoining private croplands.

Increase access opportunities for public hunting, fishing and non-consumptive wildlife recreation.
Provide and promote public recreational opportunities and enforcement of wildlife and environmental laws.

Continue existing water quality and quantity monitoring and improvement programs and develop and prioritize new research, monitoring and implementation programs to improve the water quality and maximize beneficial use of current water supply.
Improve water quality in wetlands and water flowing into the Yakima River.

Yakima Subbasin Strategies
Sunnyside Wildlife Area Strategies

Form partnerships, and participate at all levels of government to assess and maintain quality fish and wildlife habitat.


Coordinate land management activities with the YIN, irrigation districts, NRCS, USFWS, Ducks Unlimited, Citizen Advisory Groups, local jurisdictions, landowners, and other interested stakeholders.

Monitor population response to protection, restoration and management efforts.
Monitor wildlife populations in conjunction with WDFW monitoring needs and established protocols.

Review Comments

No comments available.

Budget

FY02
FY03
FY04

$418,874

Category: Credit Resolution
$398,416

Category: 
$398,416

Category: 

Project: 25024 – Yakima/Klickitat Fisheries Project – Wilson Creek Snowden Parcel Acquisition
Sponsor: WDFW
Short Description:

Proposal is to acquire a portion of Wilson Creek, and its associate floodplain at Ellensburg, Washington, and perform riparian restoration activities.

Abbreviated Abstract

The proposal is to acquire a portion of Wilson Creek, and its associated floodplain in Ellensburg, Washington.  The parcel is currently a pasture and is grazed by sheep.  The creek has been channelized in the past, and due to current land management, the riparian zone has minimal woody vegetation and shade.  The stream lacks pools, instream cover and large woody debris.  The riparian zone and in-channel habitat could be readily restored if the parcel were acquired and managed for fish and wildlife objectives.  The parcel is adjacent to the newly completed Bull Ditch fish passage and screening project constructed by BPA and the Yakama Nation.  It is also adjacent to WDFW’s Matoon Lake fishing pond.

Wilson Creek is a tributary of the Yakima River and provides habitat for steelhead and spring chinook.  Research associated with the BPA Yakima Fisheries Project has identified Wilson Creek as being an important rearing area for juvenile salmonids.

Relationship to Other Projects

Project #
Title/description
Nature of relationship


Wilson Creek Fish Protection and Passage Restoration/ YKFP-Yakama Nation
Restoration of fish passage in adjoining segments of stream. Yakama Nation effort is complementary to project.

Relationship to Existing Goals, Objectives and Strategies

Objective 6 of the Yakima Sub-basin Summary recommends securing “for restoration key habitats through purchase, easement, lease or other appropriate means.” (page 319).

Review Comments

M&E fits under the YKFP umbrella.  This project ties closely with work that has been completed under the "Reestablish Safe Access" project number 199803400.

Budget

FY02
FY03
FY04

$206,580

Category: Credit resolution
$

Category: 
$

Category: 

Project: 25025 – YKFP – Secure Salmonid Spawning and Rearing on the Upper Yakima River
Sponsor: WDFW
Short Description:

Purchase of 370 acres of upper Yakima River wetlands through fee simple acquisition to secure spawning and rearing habitat for salmonids.

Abbreviated Abstract

The proposal is to acquire three parcels of property in to the Yakima River, which have exceptional value as fish and wildlife habitat.  The parcels are forested wetland complexes are utilized by juvenile spring chinook, coho, steelhead and bull trout.  These sites are strategically located: adjacent to the river in the eastern portion of the I-90 corridor.  Flows in the Yakima River are managed primarily for irrigation water deliveries.  This creates a hydrograph, which is substantially different than normal river flows and crates main stem conditions difficult to juvenile salmonids.  Off-channel rearing opportunities play a valuable role by providing more optimal rearing conditions and are considered vital for improving smolt survival.

Relationship to Other Projects

Project #
Title/description
Nature of relationship


YKFP (Yakama Nation acquisitions in the upper Yakima Basin
Yakama Nation conducted the appraisal on Parcel 2.


Big Creek Fish Passage
Separate BPA proposal. Focus on Upper Yakima River product.


Manastash Fish Passage
Separate BPA proposal. Focus on Upper Yakima River production


Yakama Nation Habitat Improvement & Acquisition BPA Proposal
Concurrent proposal/WDFW is the project sponsor

Relationship to Existing Goals, Objectives and Strategies

Objective 6 of the Yakima Sub-basin Summary recommends: securing “for restoration key habitats through purchase, easement, lease of other appropriate means” (page 319).  

Review Comments

M&E fits under the YKFP umbrella.   There is an existing threat for one of the parcels to be developed for a gravel mine if this purchase is not completed.  There is also tremendous development pressure in the upper Yakima basin.

Budget

FY02
FY03
FY04

$2,300,000

Category: Credit resolution
$69,000

Category: 
$69,000

Category: 

Project: 25032 – Wenas Wildlife Area Inhoding Acquisitions
Sponsor: WDFW
Short Description:

Acquire 800 acres of inholding lands within the Wenas Wildlife Area, including 1.25 miles of Umtanum Creek. Lands are under immediate threat of development. Includes riparian and Shrub steppe habitat, provides landscape connectivity.

Abbreviated Abstract

Strategic private parcels within the Wenas Wildlife area represent significant threats to fish and wildlife habitat from potential future development.  This project would acquire these parcels with BPA dollars and add them to the existing wildlife area.  The parcels include approximately 1.25 miles of Umtanum Creek, an anadromous fish bearing stream known to contain steelhead, chinook and coho salmon, and red-band rainbow trout (.  It would also protect the lower reaches of Roza Creek, which holds populations of resident red-band rainbow trout.  Significant shrub-steppe and riparian habitats would be protected in this project, and the long term integrity of a large proportion of the Wenas Wildlife Area would be ensured.   

Relationship to Other Projects

Project #
Title/description
Nature of relationship

0
Wenas Wildlife Area
Long term protection of wildlife area from inholding development, and protection of BPA mitigation investments.

Relationship to Existing Goals, Objectives and Strategies

This project is consistent with many of the fish and wildlife goals and needs in the Yakima Sub-basin plan, where acquisition of inholdings in wildlife areas is specifically identified as a priority for this basin.

Review Comments

M&E would likely be performed by WDFW through other projects in this area.  Although the objectives are not clearly articulated in the proposal, this project is directed at the Nature Conservancy and WDFW objectives in this area.   The urgency for this project lies in the time sensitivity of completing this purchase due to development pressure.

Budget

FY02
FY03
FY04

$706,143

Category: Credit resolution
$

Category: 
$10,000

Category: 

Project: 25078 – Acquire Anadromous Fish Habitat in the Selah Gap to Union Gap Flood Plain, Yakima River Basin, Washington
Sponsor: BOR
Short Description:

Acquire essential anadromous fish habitat (flood plains, riparian zones, wetlands, and water rights) from Selah Gap to Union Gap "Critical River Reach" of the Yakima River Basin, Washington.

Abbreviated Abstract

The Upper Columbia Area Office (UCAO) of the U.S. Bureau of Reclamation (BOR) is committed to the enhancement and restoration of anadromous fish populations in the Yakima River basin.  Primary results of the research recently completed by The University of Montana, Central Washington University, the Yakama Nation and others clearly shows that acquisition and holistic management of current or historic groundwater upwelling areas is critical for all salmonid life histories and is the preferred process to rehabilitate damaged runs.  Five floodplain reaches were identified as critical habitat for these processes, including the Union Gap Flood Plain (Selah to Union Gaps. Figure 1(see end of Section 9.).  Owing the high priority of this flood plain for restoration and the fact that the key landowners are willing sellers, this proposal focuses on that reach.  Primary goal of the acquisition program is to provide sufficient area - approaching 3,200 acres - to allow normative river functions to be reestablished. Restoration is a coordinated effort with the U.S Army Corps of Engineers, County and City government, Department of Transportation (DOT) and others to relocate flood control levies and other structures that currently limit channel-floodplain connectivity. Monitoring will be accomplished by using predictive computer models based on remotely-sensed data and corroborated with objective oriented field data. Long-term management of all properties and acquired water rights will be by an independent land trust or foundation which BOR will jump start with a $1million investment.  Hence, this proposal requests $9 million to be matched dollar for dollar by BOR to acquire the needed lands.  In addition $200K per year over three years, again matched dollar for dollar by BOR, is requested to initiate monitoring activities. Restoration cannot begin until land is secured and restoration could be compromised by inaction, owing to the extreme value of these lands for gravel mining and urban expansion.

Relationship to Other Projects

Project #
Title/description
Nature of relationship

198811525
Yakima/Klickitat Fisheries Project Design and Construction
Complimentary and mutually supportive.

192212025
Yakima/Klickitat Fisheries Project (YKFP) Management, Data, and Habitat
Complimentary and mutually supportive.

199105700
Yakima Phase 2 (Fish) Screen Fabrication
Complimentary and mutually supportive.

199107500
Yakima Phase II Screens - Construction
Complimentary and mutually supportive.

199200900
Yakima (Fish) Screens - Phase 2 O&M
Complimentary and mutually supportive.

199405900
Yakima Basin Environmental Education
Complimentary and mutually supportive.

199503300
O&M of Yakima Phase II Fish Facilities
Complimentary and mutually supportive.

199506325
Yakima/Klickitat Fisheries Project Monitoring and Evaluation
Complimentary and mutually supportive.

199506425
Policy/Technical Involvement and Planning in the Yakima/Klickitat Fisheries Project
Complimentary and mutually supportive.

199603501
Satus Watershed Restoration
Complimentary and mutually supportive.

199604000
Evaluate the Feasibility and Risks of Coho Reintroduction in Mid-Columbia
Complimentary and mutually supportive.

199705000
Little Naches River Riparian and In-Channel Habitat Enhancement
Complimentary and mutually supportive.

199705100
Yakima Side Channels
Complimentary and mutually supportive.

199705300
Toppenish-Simcoe Instream Flow Restoration and Assessment
Complimentary and mutually supportive.

199705600
Lower Klickitat Riparian and In-Channel Habitat Enhancement Project
Complimentary and mutually supportive.

199803300
Restore Upper Toppenish Creek Watershed
Complimentary and mutually supportive.

199803400
Reestablish Safe Access into Tributaries of the Yakima Subbasin
Complimentary and mutually supportive.

199901300
Ahtanum Creek Watershed Assessment
Complimentary and mutually supportive.

200001100
Rock Creek Watershed Assessment and Restoration Project
Complimentary and mutually supportive.

200004800
Yakima Benthic Index of Biotic Integrity (B-IBI)
Complimentary and mutually supportive.

Review Comments

No comments available.

Budget

FY02
FY03
FY04

$3,000,000

Category: credit resolution 
$3,000,000

Category: 
$3,000,000

Category: 

Project: 199206200 – Yakama Nation – Riparian/Wetlands Restoration
Sponsor: YN
Short Description:

Continue implementation of YN Wetlands/Riparian Restoration Project by protecting and restoring native floodplain habitats along anadromous fish-bearing waterways in the agricultural area of the Yakama Reservation (~2,500 acres/year).

Abbreviated Abstract

This project has been designed to restore wetlands and riparian habitats along anadromous fish-bearing streams in the agricultural portion of the Yakama Nation Reservation.  Overall goals include the protection, restoration and management of 27,000 acres of floodplain lands along the Yakima River, Satus and Toppenish Creeks.  Direct mitigation is being realized for losses identified in the Columbia Basin Fish and Wildlife Program relating to the construction and operation of the lower Columbia River Hydropower System.  Extensive partnership and cost-share components provide savings to this project.

Land securing methods include purchase, easement, or long-term lease depending on the nature of the land ownership and the cost-effectiveness of the activity.  Approximately 2,000 - 3,000 acres are secured each year.  By the end of FY01 over 16,000 acres will be secured into the project.  At the current rate of implementation, nearly 24,000 acres of floodplain habitats should be protected and restored by the end of FY06.  Restoration activities seek to restore historic conditions.  Land disturbing activities are subject to cultural and archaeological surveys, and are used only on properties which have suffered past disturbances.  Native vegetation re-establishment, and a return to some semblance of historic floodplain hydrology are the goals on the restoration sites.  Restoration efforts are designed to be as self-sustaining as possible to minimize the O&M needed to maintain habitat values.  

The outcomes of the project are native riparian and wetland floodplain complexes along the anadromous fish-bearing streams on the Yakama Nation Reservation.  Results are monitored using HEP to account for the direct mitigation earned toward the construction, operation and cumulative effect wildlife  impacts of the Columbia River hydropower system.  Specific vegetational, population and hydrologic results are also monitored at each property to ensure that restoration goals are being met in a cost-effective manner.

Relationship to Other Projects

Project #
Title/description
Nature of relationship

9603501
Satus Watershed Restoration
Directly compliments this project by protecting and restoring Satus Creek habitats in the lower portion of the watershed.

9803300
Restore Upper Toppenish Creek Watershed
Directly compliments this project by protecting and restoring Toppenish Creek habitats in the lower portion of the watershed.

9705300
Toppenish-Simcoe Instream Flow Restoration and Assessment
Directly compliments this project by protecting and restoring habitats in the lower portion of this project's area.

9901300
Ahtanum Creek Watershed Assessment
Directly compliments this project by protecting and restoring habitats adjacent to this project's area.

Relationship to Existing Goals, Objectives and Strategies

Because of its large-scale approach, emphasizing river corridor restoration over isolated habitat parcels, this project has served as an example and a building block for other projects and efforts.  The Yakima Subbasin Summary makes extensive reference to the need for this project and its approach throughout the subbasin.  The diverse and extensive wetland, riparian and grassland habitats which historically occurred in the Lower Yakima Valley is well documented (pp. 179-196).  Factors limiting their use by wildlife include loss of floodplain hydrology due to diking, draining and channel simplification (pp. 215-222).  This, along with land conversion, has resulted in a loss of the native vegetation communities associated with these floodplains.  Wildlife populations adapted to and dependent on these conditions have been greatly reduced.

To reverse these trends, this project has been using many of the goals, objectives and strategies outlined in the Summary (pp. 319-336).  These include:

Goal 1:
Protection of high quality habitats.


Objectives 1, 2, 3, 7 and associated strategies

Goal 2:
Restore degraded areas and return natural ecosystem functions.



Objectives 5, 6, 7, 8, 9 and associated strategies

Goal 3:
Restore … wildlife populations to sustainable levels and also, when applicable, harvestable levels.




Objectives 17, 18, 22a, 22b and associated strategies

Goal 4:
Increase the information … needed to restore and manage fish, wildlife and their habitats.



Objectives 12, 13 and associated strategies

Review Comments

No review comments.

Budget

FY02
FY03
FY04

$1,750,000

Category: Credit resolution 
$1,750,000

Category: 
$1,750,000

Category: 

Project: 199705100 – Yakama Nation Yakima/Klickitat Fisheries Project (YKFP) Yakima Side Channels
Sponsor: YN
Short Description:

This project supports the Yakama Nation's (YN) activities related to YKFP habitat improvement and acquisition activities in the Yakima Subbasin. The project goal is to protect and restore off-channel rearing habitats in priority mainstem reaches.

Abbreviated Abstract

This project strives to rebuild fall and spring chinook, coho summer steelhead and bull trout populations through protecting and restoring some of the most critical off-channel rearing habitats associated with the Yakima and Naches mainstems.  The project has protected several productive shoreline parcels to date.  Levees have been removed or setback, informational fliers have been sent to over 400 floodplain landowners, and numerous meetings with affected or interested individuals have occurred along streams and in conference rooms.  

Five key reaches which have been identified by the University of Montana – Flathead Biological Station as highly productive rearing habitat areas, are targeted by this project for protection/restoration actions.  These reaches are located immediately upstream of geologic features that restrict down-gradient movement of groundwater.  As a result groundwater upwells to the stream channel, resulting in a productive hyporheic zone. Specific reaches include the Easton (near the headwaters of the Yakima mainstem), the Cle Elum (from the vicinity of the Cle Elum River confluence to the Teanaway River confluence), the Ellensburg (above the Ellensburg-Yakima Canyon), Union Gap (above the Union Gap divide), and Gleed, in the lower Naches River.  

It is important to note that the project focuses primarily on passive restoration.  Protection of habitat prevents further degradation.  In many areas of the basin, salmonid rearing habitat has already been lost through irrigation development, diking, flow regulation, and a myriad of construction actions that effectively removed floodplain area.  

The project is relevant to the 2000 Columbia Basin Fish and Wildlife program in that it will contribute to the protection and restoration of anadromous fish stocks in the Yakima Basin.  Further, the project will also benefit terrestrial wildlife species through the same actions described above.  

Relationship to Other Projects

Project #
Title/description
Nature of relationship

199701725
YKFP Operation and Maintenance for the Yakima River Subbasin, submitted April 2001
This proposal promotes the success of all YKFP contracts, by ensuring that habitat in priority reaches is protected and restored to maximize watershed productivity.

198811525
YKFP Design and Construction for the Yakima River Subbasin, submitted April 2001.
This proposal promotes the success of all YKFP contracts, by ensuring that habitat in priority reaches is protected and restored to maximize watershed productivity.

199506325
YKFP Monitoring and Evaluation for the Yakima Subbasin, submitted April 2001.
This proposal promotes the success of all YKFP contracts, by ensuring that habitat in priority reaches is protected and restored to maximize watershed productivity.

199506404
YKFP Policy/Technical Involvement and Planning for WDFW
199506404 provides for WDFW participation in YKFP planning and management activities. WDFW is the project sponsor.

199705000
Little Naches Riparian and In-Channel Habitat Enhancement
199705000 restores instream habitat complexity and riparian habitat function along the lower reaches of the Little Naches River

199803300
Upper Toppenish
199803300 assesses watershed conditions for steelhead trout, and implements recommendations for passage and habitat restoration

199803400
Reestablish Safe Access into Tributaries of the Yakima Subbasin.
199803400 strives to reconnect mainstem habitat with historically-productive tributaries

199901300
Ahtanum Creek Watershed Assessment
Habitat restoration and monitoring in the irrigated reach of Ahtanum Creek of the Yakima Subbasin, with emphasis upon the restoration of steelhead populations

199705300
Toppenish-Simcoe Instream Flow Restoration and Assessment
Habitat restoration and monitoring in irrigated reaches of Toppenish and Simcoe Creeks of the Yakima Subbasin, with emphasis upon the restoration of steelhead populations

199603501
Satus Watershed Restoration
Habitat restoration and monitoring in the Satus Watershed of the Yakima Subbasin, with emphasis upon the restoration of steelhead populations

199506424
YKFP/WDFW Supplementation Monitoring Activities
WDFW M & E activities related to ongoing supplementation experiments conducted by the YKFP. in M E proposal

Relationship to Existing Goals, Objectives and Strategies

Under current conditions in the Yakima Subbasin, rearing habitat in much of the mainstem is sharply compromised because of flow regulation and diking that has removed large portions of the floodplain.  Habitat function continues to degrade as more land is converted from farming/ranching/open space to residential development.  In many locations, floodplain function has been permanently lost from development-related impacts.  Homes have been constructed within the channel migration zone, effectively precluding natural channel meandering.  Legal and illegal diking efforts have attempted to protect floodplain dwellings from inundation.  Illegal dikes tend to become institutionalized through time, and permits are issued for their repair after flood damage

Review Comments

M&E fits under the YKFP umbrella.  This is an ongoing project that has received intense scrutiny and continues to demonstrate quality projects.

Budget

FY02
FY03
FY04

$2,320,624

Category: Credit resolution
$2,191,849

Category: 
$1,769,246

Category: 

Project: 25020 – Acquire Rattlesnake Slope Addition 
Sponsor: RMEF
Short Description:

Acquire 11,000 acres in the Yakima subbasin to protect key shrub-steppe habitat, link protected lands, assist with threatened and endangered species recovery, and facilitate comprehensive management over a large area.

Abbreviated Abstract

The Rocky Mountain Elk Foundation aims to acquire, protect and help enhance the nearly 11,000-acre McWhorter property, also known as the Rattlesnake Slope Addition (RSA), in Benton County, Washington. Acquisition and conveyance of the property to the Washington Department of Fish and Wildlife will protect a significant stretch of the region’s declining shrub-steppe habitat; facilitate more comprehensive management of wildlife habitat in the Yakima Subbasin; link publicly owned wildlife habitats in a region largely made up of private land; and, allow for the protection and expansion of threatened and endangered species populations, particularly sage grouse and pygmy rabbit.

Relationship to Other Projects

Project #
Title/description
Nature of relationship

9609400
Washington Dept. of Fish & Wildlife Habitat Units Acquisition
Restoration, acquisition and enhancement of shrub-steppe habitats, including those bordering the Rattlesnake Slope Addition

9603501
Satus Creek Watershed Restoration Project
Shrub-steppe habitat enhancement in Yakima River drainage

9803300
Restore Upper Toppenish Creek Watershed
Shrub-steppe habitat enhancement in Yakima River drainage

0
Wenas Wildlife Area
Similar management & enhancement of Washington's shrub-steppe habitat; a cooperative effort of RMEF, BPA, WDFW

0
Sunnyside Wildlife Area
Acquisition, management and enhancement of shrub-steppe habitat bordering the RSA

Review Comments

M&E would likely be performed by WDFW through other projects in this area.  Although the objectives are not clearly articulated in the proposal, this project is directed at the Nature Conservancy and WDFW objectives in this area.   The urgency for this project lies in the time sensitivity of completing this purchase due to development pressure.

Budget

FY02
FY03
FY04

$3,542,5000

Category: Credit resolution
$0

Category: 
$0

Category: 

Research, Monitoring, and Evaluation Activities

The following are current and on-going projects. Completed research projects are 

described in Existing and Past Efforts.

Anadromous Fish

Physiological Assessment of Wild and Hatchery Spring Chinook Salmon

From 1992 to 1997 Beckman et al. (2000) conducted a BPA sponsored project to comprehensively assess the physiology of naturally rearing juvenile spring chinook salmon in the Yakima River. Physiological characters measured in hundreds of juvenile chinook included body size, condition factor, liver glycogen, body lipid, gill Na+/K+ ATPase activity, and plasma hormone levels of thyroxine (T4) and insulin-like growth factor-I (IGF-I). Results from this study were used to create a physiological template for juvenile spring chinook salmon in the drainage and provided a baseline for the future culture of spring chinook at the Cle Elum Supplementation and Research Facility (initiated in 1997).

From 1998 to the present, NMFS biologists (BPA project #199202200) have been conducting research to characterize the physiological development of the first three brood years (BY 97, 98, 99) of hatchery spring chinook salmon produced at the Cle Elum Supplementation and Research Facility under the semi-natural (SNT) and old conventional  (OCT) rearing strategies (see section on artificial production of spring chinook for description). Fish are sampled at the Cle Elum hatchery, at remote acclimation sites at Clark Flat and Jack Creek, and at Roza, Prosser, and John Day Dams during outmigration. The physiology of these hatchery fish is being compared with physiological profiles for wild spring chinook compiled by Beckman et al. (2000) and with data from co-migrating wild fish collected at Roza, Prosser, and John Day Dams. 

One of the most significant observations from the physiological analysis to date is the apparently high incidence of yearling precocious males ("minijacks") in the hatchery population. At the acclimation sites in the spring, prior to and during volitional outmigration, approximately 30-60% of the males examined showed advanced testicular development characteristic of 1+ precocious maturation (BY 97 Clark Flat: 89 out of 200 males; BY 98 Clark Flat: 97 out of 161 males, Jack Creek: 79 out of 155 males).  These visual observations were later confirmed both histologically and through plasma steroid analysis.  Precociously maturing hatchery fish were also collected at downstream dams during outmigration; however, the incidence was much lower (11-17%) suggesting that the majority of precociously maturing hatchery males do not migrate to the ocean.  Finally, less than 0.5% of the wild spring chinook sampled at the downstream dams were precociously maturing.  

Two year classes of precociously maturing wild spring chinook have been identified in the Yakima River (pers. comm. Pearsons, WDFW). Although the incidence of precocious maturation in this and other naturally rearing spring chinook populations is poorly characterized, from the small quantity of data available, the incidence is believed to be quite low (<5%). While precocious male maturation represents a natural life-history strategy for Yakima spring chinook, the hatchery environment may be artificially encouraging this developmental pathway beyond natural levels.  Numerous studies have shown that maturation in male spring chinook salmon is highly influenced by rearing conditions.  Alterations in the normal life-history composition of salmon populations are undesirable in hatchery supplementation due to loss of potential returning anadromous adults, effects on male/female sex ratios, and negative genetic and ecological impacts on wild populations and other native species. These impacts may include increased straying, predation, and competition with native fish species for limited resources and habitat.

Described are current or proposed research, monitoring and evaluation activities that are needed for ongoing projects. (Completed research is described under “Existing and Past Efforts.”) The explanations below include the biological context and reasons for particular courses of action as well as the methodologies to be employed.  the rationale and methods.

Yakima Spring Chinook Artificial Production / Research

The survival of the semi-natural treatment (SNT) with overhead and instream cover, underwater feeders, and painted substrate was compared to the Optimum Conventional Treatment (OCT) and to the survival of wild fish tagged at Roza Dam.  Survival to McNary Dam of PIT-tagged hatchery fish released in the Yakima basin was assessed for year 1999 and 2000 outmigrants (Figures 82 and 83).  The general method used was to expand the number of fish detected at McNary (McN) by the estimated proportion of the release's McN passage that were detected at that site (McN detection rate).   The expanded number was then divided by the number of fish released.  The method used involved stratification of passage days based on estimated daily detection rates and used an independent  stratification of McN-to-downstream-dam travel times since McN-detection-rate estimates were based on downstream dam detections.  The method is discussed in detail in The 2000 YKFP Annual Report to Bonneville Power Administration.

Outmigration year 1999 gave higher survival indices but similar comparative results as year 2000.  Using Bonneville-based estimates of McN detection rates, year 2000 had a Clark-Flat-to-McN survival index that was 78.4% of that in 1999 and a Easton-to-McNary survival index that was 66.5% of that in 1999.     In 1999 there were no acclimation raceways at Jack Creek, and there were only two raceways per treatment at Easton.  (In year 2000 there were three raceways/treatment at Easton and Clark Flats and two raceways/treatment at Jack Creek.)  The survival indices in 1999 were based on time of tagging-to-McN survival instead of time-of-raceway-departure-to-McN survival because the PIT-tag detectors in the raceway outfalls were not functioning properly in 1999;  therefore, survival-index estimates in 2000 would be expected to be even relatively lower than those in 1999 if raceway 1999 outfall detections were used for the release numbers as they were in 2000. 

[image: image1.emf]
Figure 1. Pooled PIT-tagging-to-McNary survival indices of 1999 outmigrating OCT and SNT smolts.

[image: image2.emf]Figure 2. Pooled acclimation-site-to-McNary survival indices of 2000 outmigrating OCT and SNT  smolts.

Table1.  Roza release numbers, Roza-to-McNary survival-index estimates, and McNary unexpanded detections for wild previously tagged, and previously untagged fish that were released at Roza (outmigration year 2000)

Release Period
Wild
 
OCT-SNT Tagged
 
OCT-SNT Untagged

1999 - 2000
Number
Survival
 
 
Number
Survival
 
 
Number
Survival
 

 
 
Released
Index
Detections1
 
Released
Index
Detections1
 
Released
Index
Detections1

7-Dec
2-Jan
158
0.320
18
 
 
 
 
 
 
 
 

3-Jan
9-Jan
1575
0.305
171
 
 
 
 
 
 
 
 

10-Jan
17-Jan
845
0.307
92
 
 
 
 
 
 
 
 

18-Jan
24-Jan
435
0.252
39
 
 
 
 
 
 
 
 

25-Jan
7-Mar
2401
0.446
381
 
111
0.286
11
 
86
0.304
9

8-Mar
22-Mar
333
0.431
51
 
116
0.202
8
 
454
0.291
46

23-Mar
30-Mar
191
0.519
35
 
141
0.495
24
 
381
0.245
32

31-Mar
13-Apr
171
0.564
34
 
328
0.200
23
 
351
0.226
27

14-Apr
26-Apr
51
0.364
6
 
226
0.295
21
 
401
0.378
48

27-Apr
6-May
49
0.315
5
 
127
0.297
11
 
277
0.250
21

Strata 1-4 Pooled
3013
0.299
 
 
 
 
 
 
 
 
 

Strata 5-10 Pooled
3196
0.452
512
 
1049
0.281
98
 
1950
0.281
183

1  Unexpanded Detections
 
 
 
 
 
 
 
 
 
 

As in year 2000, in 1999 there were no significant differences among treatments (Type 1 P = 0.42 ) or between site x treatment interaction effects (Type 1 P = 0.65).    As in 2000,  Easton had a smaller 1999 survival index (0.471) than Clark Flats (0.490) using the Bonneville-based estimates of McN detection rates;  however, the Type 1 error probability was much larger in 1999 than in 2000 (Type 1 P = 0.14 in 1999 but P < 0.01 in 2000).

Survival from Roza to McNary

Wild fish and OCT-SNT hatchery fish passing Roza Dam were sampled and PIT-tagged if not previously tagged and released for the purpose of assessing survival to McNary.  Releases were grouped into strata in a manner to attain a minimum of 5 undetected detections for each release group (wild, previously tagged OCT-SNT fish, not-previously tagged fish) or to have a reasonably consolidated period of days within strata.  The number of fish released at Roza, survival index estimates, and unexpanded detections at McNary within strata are presented in the Table 54 and subsequent Figure 84.

[image: image3.emf]
Figure 3. Rosa-to-McNary survival indices of wild and previously tagged, untagged and combined OCT-SNT fish within release strata.

Returning Adults

The first adult returns to the project occurred in 2000 with 740 total jacks returning to Roza adult facility.  As with the smolts there was no significant difference between the SNT and the OCT treatments.  It is believed that this lack of difference in survival as outmigrating smolts and returning adults is due to the very high flows and turbid water during the outmigration period for both of these years of releases.  The smolts were carried downstream rapidly and were few avian predators were observed to be feeding in the Yakima river corridor.  In years of low flow, as is expected for 2001, numerous gulls and other avian predators are observed to be feeding on smolts in the river, especially near bypass outfalls of diversion dams.  It is assumed that predatory fish also had lower rates of feeding on the 1999 and 2000 outmigrating smolts due to the high flows.

Yakima/Klickitat Fisheries Project (YKFP)

In 1990, the Northwest Power Planning Council stated, “the purpose of the Yakima/Klickitat Production Project is to test the assumption that new artificial production can be used to increase harvest and natural production while maintaining genetic resources. It also emphasized that careful evaluation of supplementation and employment of adaptive management methods will be needed to accomplish this purpose. Such an approach should add the benefits of learning about supplementation and hatchery systems while contributing to the Council’s goal of increasing salmon and steelhead runs in the Columbia River Basin.”

The Yakima Fisheries Project developed the “Spring Chinook Supplementation Monitoring Plan” (Busack 1997) in response to this directive. The following is a listing of the current research tasks being conducted under this program. The project determined that the monitoring should achieve the following three objectives. 

· YKFP monitoring should evaluate the success (or lack of it) of project supplementation efforts and its impacts, including juvenile survival, natural production and reproductive success, ecological interactions, and genetics; 

· YKFP monitoring should be comprehensive; and

· YKFP monitoring should be done in such a way that results are of use to salmon production efforts throughout the Columbia basin and the region. 

With the above principles as a backdrop, the project’s Science/Technical Advisory Committee (STAC) and Monitoring Implementation and Planning Team (MIPT) developed the M & E action plan in three phases. The first phase was primarily conceptual. STAC and MIPT defined critical issues and problems, and identified associated response variables. The second phase was quantitative, which determined the scale and size of an effective monitoring effort. A critical element of the quantitative phase was an assessment of the precision with which response variables can be measured, the probability of detecting real impacts, and the sample sizes required for a given level of statistical precision and power. The third and final phase was logistical. At this point the feasibility of monitoring measures have been evaluated as to practicality and cost. Currently research, monitoring and evaluation projects are ongoing in four areas of concern—natural production, harvest, genetics, ecological interactions—and are described below.

Natural Production - YKFP

The overall monitoring and evaluation objective is to develop methods of detecting indices of increasing natural production, as well as methods of detecting a realized increase in natural production, with specified statistical power.
1. Modeling

YN and WDFW are developing computer models to help design complementary supplementation and habitat enhancement programs for targeted stocks. The models will incorporate empirical estimates of life-stage-specific survival and habitat quality and quantity. Biologists will diagnose the fundamental environmental factors limiting natural production and estimate the relative improvements in production that would result from a combination of habitat enhancement and supplementation using the “Ecosystem Diagnosis and Treatment” (EDT) model.

2. Yakima River juvenile spring chinook microhabitat utilization 

WDFW is estimating the baseline microhabitat utilization of juvenile spring chinook salmon. This research is necessary because even if YFP supplementation were perfect—producing smolts and adults identical to wild fish in every way—the project could fail if existing production actually represented the carrying capacity of the Yakima basin. A number of indices have been proposed to monitor carrying capacity and one of them is the change in microhabitat utilization by early parr.

Under excessive densities, a significant proportion of spring chinook parr might be displaced into sub-optimal microhabitats. Accordingly, the methodology researchers will use involves monitoring the relative incidence of early spring chinook parr in “typical” (baseline) and “atypical” microhabitats as a function of estimated egg deposition and spawning escapement. Snorkelers will mark the location of spring chinook focal positions and then measure the physical parameters of the focal position.

3. Yakima River juvenile spring chinook marking

YN continues to estimate hatchery spring chinook smolt-to-smolt survival at Chandler Juvenile Monitoring Facility (CJMF) and Columbia River projects and smolt-to-adult survival at Bonneville (PIT tags) and Roza (PIT and coded-wire tags) dams. 

To estimate smolt-to-smolt survival by rearing treatment (OCT/SNT), acclimation location, and raceway, biologists PIT-tagged and adipose clipped the minimum number to determine statistically meaningful differences detected at CJMF and lower Columbia River projects. (OCT refers to hatchery optimum conventional treatment, and SNT refers to reared fish with semi-natural treatment.) The remaining fish will be adipose fin clipped and tagged with multiple body placement coded-wire tags (CWT) unique for rearing treatment, acclimation location, and raceway. Returning adults that are adipose clipped at Roza Dam broodstock collection facility will be interrogated using a hand-held CWT detector to determine the presence/absence of body tags. YN will recover CWT during spawning ground surveys. Biologists will use ANOVA (analysis of variance) to determine significant differences between groups for both smolt-to-smolt and smolt-to-adult survival.

4. Roza juvenile wild and hatchery spring chinook smolt PIT tagging

YN will capture and PIT tag wild and hatchery spring chinook to estimate wild and hatchery smolt-to-smolt survival to Chandler Juvenile Monitoring Facility and the lower Columbia River projects. The Roza canal fish bypass will be used to capture wild and hatchery spring chinook smolts.

5. Yakima River wild and hatchery salmonid survival and enumeration 

YN is continuing baseline data collection at the Chandler Juvenile Monitoring Facility (CJMF). The baseline data collected at CJMF—stock composition of smolts, outmigration timing, egg-to-smolt and/or smolt-to-smolt survival rates, hatchery v. wild and hatchery optimum conventional treatment (OCT), reared fish-v-hatchery semi-natural treatment (SNT), reared fish survival rates (spring chinook), etc.— is essential in determining whether post-supplementation changes are consistent with increased natural production. This data can be gathered for all anadromous salmonids within the basin. Additionally at the facility, YN proposes to refine the process of estimating the number of outmigrating juveniles by removing or accounting for sources of bias and then adjusting historical estimates of juvenile outmigrants.

The methods to be used in estimating the number of juvenile outmigrants are: First, estimated fish passage will be based on the experimentally derived fish-entrainment relationship. A sub-sample of salmonid outmigrants will be bio-sampled on a daily basis and all PIT-tagged fish interrogated. Grit-marked coho and fall chinook will be interrogated by hand using a black-light room located at the facility. Second, replicate releases of tagged smolts will be used to make a series of entrainment rate estimates. The entrainment rate estimates will be used in concert with a suite of independent environmental variables to generate a multi-variate smolt passage relationship will be used to estimate future and historical passage estimates with confidence intervals. Hand held CWT detectors will test for collection efficiency bias caused by body-tagging fish with wire tags.

6.Yakima River fall chinook monitoring and evaluation

The purpose of this YN project is to determine optimal release timing to increase overall smolt and smolt-to-adult survival, and to investigate the general life history of wild Yakima River fall chinook. 

The proposed methodology is as follows: Approximately 325,000 fall chinook smolts were produced from fish spawned during the fall of 1998. These smolts were divided into two groups. One group (162,500) will be reared using conventional methods using ambient river temperature incubation and rearing profiles. The other group (162,500) will use warmer well water to accelerate emergence and rearing and ultimately smoltification. Both groups of fish will be spawned, incubated and reared at the Prosser Hatchery. Fish from both groups will be 100% marked using ventral fin clips (pelvic fins), and approximately 2000 fish from each group will be PIT-tagged to evaluate survival and migration timing to the lower Columbia River. Smolt-to-adult survival will be estimated from adult returns at Prosser Dam using video counts.  Statistical analyses utilized will be a student t-test. Water temperature within the mainstem Yakima River and fall chinook growth profiles were monitored in the spring of 2000 to help determine whether or not temperature may be limiting fall chinook production above Prosser Dam.  Approximately 1000 PIT tagged Marion Drain hatchery fall chinook juveniles will be released to estimate survival from Marion Drain Hatchery to Chandler Juvenile Monitoring Facility and McNary Dam.

7. Yakima River coho optimal stock, temporal, and geographic study

The purpose for this YN project is to determine the optimal location, date, and stock of release to maximize the feasibility of coho re-introduction into the Yakima Basin, and to determine the spawning distribution of returning adults. 

A nested factorial experimental design is used to test for survival differences between out-of-basin hatchery and Prosser Hatchery stocks, release locations (upper Yakima and Naches subbasins) and release dates (May 7 and May 31). A total of 485,000 and 15,000 smolts from outside the basin and Prosser Hatchery stocks respectively will be released in the upper Yakima and Naches subbasins (1,000,000 total). Each release date will have two replicates per subbasin (128,750 smolts per replicate). Within each replicate 2480 coho smolts will be PIT-tagged (1240 out-of-basin stock and Prosser Hatchery stock) to evaluate survival to CJMF and lower Columbia projects. Beginning in 2000 in addition to PIT tags to monitor juvenile survival, the project will use CWT to assess survival to returning adult at Prosser Dam. Approximately 121,250 out of basin smolts per replicate will be coded-wire tagged to monitor smolt-adult survival. The total release numbers however, will not change between years. CWT placement will be the snout position, and fish will not be adipose fin-clipped, marks will be recovered during broodstock collection. Statistical analysis for this experiment will be ANOVA (analysis of variance) and multiple comparison tests. Coho spawning distribution will be assessed by radio tagging approximately 100 Yakima basin adults trapped at Prosser, Cowiche and Roza dams. Monitoring will include fixed and mobile telemetry gear.

8. Yakima spring chinook juvenile behavior

YN and WDFW will qualify and quantify behavioral differences between hatchery Yakima spring chinook rearing treatments and smolts, and to correlate those behaviors to smolt survival. Dominance relationships between different rearing treatments of spring chinook will be examined. This research will help managers understand if a juvenile hatchery spring chinook can be cultured to have minimal impact on wild fish. 

YN will observe (direct and video) hatchery (OCT and SNT) and wild spring chinook collected at Roza and Prosser dams in a controlled environment that closely replicates natural environment. Response variables will include: water column position, position to overhead cover and substrate, preferential use of different cover types, latency to normalized behavior and feeding, time required to adopt wild behavior. Data analysis will probably involve principal component analysis and ANOVA. 

WDFW will place OCT/SNIT fish in behavioral arenas at the Cle Elum Hatchery. Food acquisition, agonistic behavior, habitat use, and predator avoidance will be recorded and analyzed for the two treatment groups. Dominance will be attributed to fish with the most food and those that occupy the preferred location and/or initiate the most behavioral interactions.

9. Yakima spring chinook juvenile morphometric/coloration
One of the fundamental hypotheses for employing a SNT rearing treatment is to produce hatchery fish that are very similar to wild spring chinook with respect to morphometric/coloration. This activity will evaluate differences in morphometric/ coloration between the two rearing treatments employed for Yakima spring chinook.  

YN and WDFW staff will photograph juvenile hatchery fish from the OCT and SNT raceways. Morphological measurements will be collected from the photographs and used to characterize the body shape of each treatment group. Statistical analysis will consist of linear discriminant and principle component analysis. Photographs taken just prior to release will be analyzed to determine whether there are significant differences in body coloration between OCT and SNT fish.

10. Yakima spring chinook smolt physiology

NMFS physiological studies are comparing smolt readiness over time between hatchery OCT, SNT, and wild spring chinook smolts. From 1998 to the present, NMFS biologists (BPA project #199202200) have been conducting research to characterize the physiological development of the first three brood years (BY 97, 98, 99) of hatchery spring chinook salmon produced at the Cle Elum Supplementation and Research Facility under different rearing strategies. (See “Physiological Assessment of Wild and Hatchery Spring Chinook” in Existing and Past Efforts and “Spring Chinook” in Artificial Production.)

Blood samples are collected at the time of release and also on a regular basis at Roza and Prosser Dams throughout the smolt outmigration period. Response variables will include: thyroxin, insulin-like hormone, % lipids, and growth and condition factors.  Statistical analysis will include ANOVA. 

The physiology of these hatchery fish is being compared with physiological profiles for wild spring chinook compiled by Beckman et al. (2000) and with data from co-migrating wild fish collected at Roza, Prosser, and John Day Dams.

11. Adult salmonid enumeration at Prosser Dam

YN estimates the total number of adult salmonids returning to the Yakima Basin by species (spring and fall chinook, coho and steelhead), including the estimated return of externally marked fish (i.e., CWT) In addition, biotic and abiotic data is recorded for each fish run. Monitoring is accomplished through use of time-lapse video recorders and a video camera located at each of the three fishways. The videotapes are played back and various types of information are recorded for each fish that passes.

12. Adult salmonid enumeration and broodstock collection at Roza and Cowiche dams

YN estimates the total number of adult salmonids returning to the upper Yakima basin (Roza) for spring chinook, steelhead and coho, and the total number of adult coho returning to the Naches subbasin. This includes the estimated return of externally marked fish (i.e., CWT).

From September 15 to March 31, monitoring is accomplished through use of video monitoring. From April 1 to September 14, adult enumeration (steelhead and spring chinook) and broodstock collection (spring chinook only) is accomplished by operation of the adult fish trap at Roza Dam. All adipose-clipped spring chinook will be interrogated with a hand-held coded-wire tag detector for the presence of body tags that identify each release rearing (OCT/SNY), acclimation location and raceway group. Potentially, coho broodstock collection will occur at Roza Dam. Also, from September 15, through December 31, coho enumeration is accomplished at Cowiche Dam through use of video monitoring. 

13. Spawning ground surveys (redd counts)

YN biologists enumerates the temporal, spatial distribution of redd deposition in the Yakima basin for spring chinook, Marion Drain fall chinook, coho and Satus/Toppenish steelhead. They also collect biological information from spawned out carcasses. Regular foot and/or boat surveys are conducted within the established geographic range for each species (this is increasing for coho as acclimation sites are located upriver and as the run increases in size). Redds are individually marked during each survey and carcasses are sampled to collect- egg retention, scale sample, sex, body length and to check for possible experimental marks.

14. Yakima spring chinook spawning behavior observations

Through detailed observations, WDFW scientists will be able to characterize typical spring chinook reproductive behavior to serve as a baseline to compare with hatchery fish behavior when it is ultimately analyzed. 
In this early phase, prior to the expected return of hatchery-produced adults in 2001, field activities will focus on observation and analysis of natural spawning spring chinook adults in the upper Yakima and Naches rivers. Such behavioral observations of naturally spawning fish will facilitate power analyses on eventual comparisons between wild and hatchery fish by assessing how much variation is natural in the frequency and execution of certain behaviors and from year to year. In addition, the presence and behavior of precocial males associated with spawning females will be recorded. Results will be reported and submitted to a peer-reviewed journal. Observations will be recorded on audiotape and underwater video recordings.

15. Yakima spring chinook residuals/precocials studies

WDFW is estimating the abundance of residual and precocial hatchery and wild spring chinook salmon. To estimate residuals, snorkeling will be conducted in index areas to determine the abundance of spring chinook salmon that did not migrate as age 1+ smolts.  In addition, some of these fish will be examined to determine if their gonads are developing prematurely. To assess whether supplementation strategies increase the abundance of precocially mature spring chinook salmon, snorkelers will count the number of precocial spring chinook salmon on active spring chinook salmon redds within index areas. 

16. Yakima River relative hatchery/wild spring chinook reproductive success

One of the major questions being raised about salmonid restoration and supplementation programs is whether hatchery produced adults can successfully reproduce under wild conditions. This activity is designed to directly investigate and answer that question.  In 2000, YN and WDFW constructed  and “debugged” an artificial spawning channel to measure baseline wild reproductive behavior. In the future we will compare the behavior of naturally spawning individuals in the wild to behavior observed in the channel and indicate whether there is any significant “channel effect” impacting wild behavior. 

DNA-typed wild spring chinook adults and jacks collected at Roza Dam and precocial males will be tagged with individually numbered disk-tags and placed into Cle Elum spawning channel. Phenotypic and morphological traits will be collected and ethological characterizations of the reproductive behavior of individual fish will be made.  Reproductive success— the estimated number of progeny produced by each male and female—will be estimated by trapping post-emergent fry and identifying their parentage via DNA analysis. Statistical analysis will be by ANOVA.Visual observations will be recorded on audiotape and, where possible, underwater video recordings will also be made. 

17. Yakima spring chinook gamete quality monitoring 

WDFW biologists will characterize the upper Yakima spring chinook population by age class in terms of fecundity, egg size, total reproductive effort, female size (weight and length) v. fecundity relationship, fertility, in-hatchery egg-to-fry survival, occurrence of monstrosities, emergence patterns, and fry size v. female size relationship.

Adult female traits and egg size will be measured at the time of spawning. Fertility, in-hatchery mortality and monstrosities will be measured on a subsample of eggs collected from individual females and incubated in separate isolettes. Emergence timing of fry from individual females will be measured by placing eyed eggs into incubation containers with substrate and an outlet with a catch basin. Fry will be counted as they volitionally exit the rearing containers on a daily basis. Hatchery returns will be sampled in the same manner in 2001 and compared to their wild counterparts. Statistical analysis will include ANOVA, ANCOVA (analysis of covariance) and linear regression.

18. Scale analysis

From scale analyses, YN plans to determine age and stock composition of juvenile and adult salmonid stocks in the Yakima basin. YN uses scale analysis to achieve this task.  Genetic data needs to be analyzed on a brood year basis, and the age structure of the population is itself an important genetic characteristic. Thus, aging the broodstock scales samples collected at the time of trapping will provide a baseline and be used to augment the biochemical genetic data. YN also will use scale analysis to determine the proportion of hatchery v. wild smolt and adult Yakima coho production. Juvenile coho scales will be randomly collected at CJMF. Estimates of the proportion of hatchery and wild smolts will be applied to the estimated smolt outmigration. Adult coho scales will be collected at the broodstock collection facilities to estimate the proportion of hatchery/wild escapement. Estimates of the proportion of hatchery and wild adults will be applied to estimated adult returns.

19. Fish health monitoring 

This activity, which is performed by USFWS, has two objectives: to monitor the physiological health and disease status of hatchery fish in the Yakima basin (both juveniles and adult broodstock) and to establish a baseline data set describing existing levels of pathogens in wild spring chinook prior to introduction of hatchery fish.

Approximately 200 Cle Elum hatchery juveniles will be sacrificed at biweekly intervals and examined for disease and incidence of pathogens. All adult broodstock will also be examined for pathogens upon spawning at the hatchery. The work will follow USFWS protocols and laboratory analyses will be conducted at a USFWS fish health laboratory. In addition, approximately 200 wild spring chinook smolts will be fully screened according to standard USFWS protocols at a USFWS fish health lab. This work will use fish already collected for ongoing Chandler Smolt Trap calibration work (electrophoretic stock identification).

20. Habitat monitoring flights and ground truthing

YN proposes to measure a number of environmental variables in the Yakima basin by analyzing data extracted from periodic aerial videos. The habitat conditions (e.g. water temperature, large woody debris, pool/riffle ratio, side channel abundance, substrate composition) from the video tape will be checked by “ground truthing” —dispatching crews of technicians to specific areas to verify that conditions are in fact as they appear on tape.

21. Trophic enhancement research

WDFW is studying the use of fish carcasses to “fertilize” streams, which are currently deficient in nutrients. (See Limiting Factors.) After fall chinook carcasses from the Priest Rapids Hatchery are “outplanted” in study streams, biologists measures carcass decay timing, invertebrate utilization, juvenile fish utilization, and growth and survival rates of juvenile fish among other parameters. A major concern regarding this activity is disease transmission. Accordingly, WDFW will sterilize carcasses, perhaps using gamma ray irradiation.

22. Sediment impacts on habitat

YN is monitoring stream sediment loads associated with the operation of dams and other anthropogenic factors such as logging, agriculture and road building that can increase sediment loads in streams utilized by all salmonids in the Yakima subbasins. (Excessive sediment loads can play a critical role in egg-to-fry survival, and can depress survival and productivity of many other life stages of salmonids.) Representative gravel samples will be collected from throughout an impacted reach. Each sample will be analyzed to estimate the percentage of fines or small particles present. Then Timber/Fish/Wildlife guidelines on sediments will be used to specify the impacts estimated sedimentation levels have had on salmonid egg-to-smolt survival. These impacts will be incorporated in analyses of “extrinsic” effects on natural production.

23. Manastash Creek Carcass Enhancement

Post-spawned spring chinook salmon from the Cle Elum hatchery will be stocked into each of two, 1 km reaches in Manastash Creek to determine the impacts to resident salmonids. Abundance and size structure of fish will be compared in sites that were stocked with salmon carcasses and those that were not. Taneum Creek will serve as a control stream.

24. Predator avoidance training

This activity is being conducted because hatchery fish have been shown to be more susceptible to predation than wild counterparts and it is suggested that hatchery fish lack skills required to avoid predators (Wiley et al. 1993; Olla et al. 1994; Maynard et al. 1995). WDFW’ s predator avoidance training will introduce a hungry common merganser in a cage submerged in a raceway 3 times a week for 3 weeks prior to release. Upon release, the predator will be allowed to feed for 30 minutes. Coho will be PIT-tagged and assigned to control and treatment groups.  Survival of both groups will be estimated at CJMF and McNary and John Day dams.

Harvest – YKFP

The overall harvest-monitoring objective is to develop methods for detecting increases in catch of YKFP target stocks.

1. Out-of-basin harvest monitoring

YN is developing a database to track the contribution of target stocks to out-of-basin fisheries. To estimate the harvest of target stocks, YN coordinates with WDFW, Oregon Department of Fish and Wildlife, USFWS, Columbia River Inter-Tribal Fish Commission and other management agencies responsible for harvest. 

2.Yakima subbasin harvest monitoring

YN is developing a database to track the contribution of target stocks to Yakima basin fisheries. YN technicians will monitor tribal subsistence and sport fisheries on Yakima rivers at designated locations. Fish will be interrogated for various marks. This information will be used along with other adult contribution data such as broodstock, dam counts and spawner ground surveys to determine overall project success.

Genetics -YKFP

The overall objective is to develop methods of detecting significant PAPS (pre- and post- study) genetic changes in extinction risk, within-stock genetic variability, between-stock genetic variability and domestication selection.

1. Population viability analysis for all YKFP target stocks

WDFW is developing population viability analysis techniques for monitoring extinction risk of all YKFP target stocks. Existing stochastic supplementation dynamics models (including log-normal variability functions) already developed for the project (Busack and Knudsen, pers. comm.) will be refined to incorporate stock-specific demographic and environmental data.

2. Allozyme/DNA data collection and analysis

To augment the allozyme-related baseline data of all Yakima broodstock, WDFW will make a full baseline-level screening (approx 60 loci) of the broodstock. This will serve as baseline from which to monitor changes to allow examination of impacts on within- and between -population genetic variability. DNA data collection will probably be (depending on impending developments in technique) a nine-locus screening of the broodstock to serve as baseline from which to monitor changes.  

The allozyme method involves tissues from chinook spawners (about 220 fish) will be analyzed according to standard WDFW protocol at the WDFW Genetics Lab.  These data will also be compared to the four years of prefacility data collected by WDFW to monitor changes that have taken place in the five years since the prefacility data were collected, and to estimate effective size of the population. Researchers plan to do this annually through the first brood cycle, and then probably not again until the third or fourth generation of the operation. There is a good possibility that DNA data will totally supplant allozyme work in time and become useful in a wide variety of monitoring needs. The DNA method involves tissues from chinook spawners (about 220 fish) will be analyzed according to protocols developed by Dr. Paul Bentzen and colleagues at the University of Washington. The work will be done either at the University of Washington or at the WDFW Genetics Lab. WDFW scientists plan to do this annually at least through the first brood cycle, and then also analyze returning adults. This will give us a mating-by-mating measure of reproductive success and allow very precise estimation of effective population size.

3. Stray recovery on Naches and American River spawning grounds

The purpose of this WDFW activity is to determine the extent of gene flow from the supplemented Upper Yakima stock into the Naches and American River stocks. Upper Yakima fish on the American and Naches spawning grounds will be counted during normal spawning ground surveys and compared to the total run to estimate the maximum rate of gene flow.

4. Yakima spring chinook domestication

WDFW is developing a domestication selection study for Upper Yakima spring chinook that is sufficiently powerful to detect effects but also does not violate broodstock composition rules. The approach taken will probably involve measurement of a suite of traits in the progeny of hatchery x hatchery, wild x wild, and possibly hatchery x wild matings. Ideally these test groups will be compared in wild and hatchery environments. Size of study will be determined by power analysis and by modeling the genetic effects of modifying broodstock rules to allow hatchery fish to be used as broodstock. This work will be augmented by PAPS (pre- and post-study) comparisons of various traits.

Ecological Interactions -YKFP

The overall objective for these studies is to develop monitoring methods to determine if supplementation and enhancement efforts keep ecological interactions on non-target taxa of concern within prescribed limits, and to determine if ecological interactions limit supplementation or enhancement success.

1. Avian predation index

The loss of wild spring chinook salmon juveniles to various types of avian predators has long been suspected as a significant constraint on production and could limit the success of supplementation. The avian predator index will consist of two main components, an index of bird abundance and an index of consumption. An index will be calculated for each major bird predator. 

Methods to determine the feasibility of accomplishing these two components were initially tested in 1998, and refined in 1999. Piscivorous birds will be counted on the ground using an inflatable raft, driftboat and jet sled, while aerial counts will be made using a fixed-wing aircraft. Shortly after or during bird censuses a consumption index will be developed. Observational and direct methods will be attempted to determine which methods are most appropriate for each bird species. Birds that swallow their prey above water (e.g., heron) might be evaluated using behavioral observations and those that swallow their prey underwater (e.g., merganser) might be evaluated using direct methods such as stomach content examination.

2. Fish predation index

YN & WDFW are indexing the mortality rate of upper Yakima spring chinook attributable to non-salmonid piscivorous fish in the lower Yakima. This index will be used to estimate the contribution of in-basin predation to fluctuations in hatchery and wild smolt-to-adult survival rates.

The densities of all major piscivorous fish species will be calculated during the smolt outmigration in representative reaches of the lower Yakima, and predator-specific smolt consumption data will be gathered in the same reaches. From this data, we will estimate both predator fish abundance and salmonid consumption. Population estimates will be determined using mark-recapture techniques, and consumption estimates will be made using the meal over-turn method

3. Coho/chinook predation study

YN will continue baseline monitoring of hatchery coho salmon smolt predation on fall chinook in the lower Yakima River. Up to 500 coho smolts will be collect throughout the out migration season at the CJMF for stomach content analysis. Coho salmon will be examined for the presence of fall chinook remains and the length at time of ingestion will be estimated for all fish prey items. Length frequency distributions of coho prey items will be compared to length frequency distributions of wild fall chinook in the Yakima River during the coho migration season collected via beach seining 

4. Indirect Predation

The release of hatchery salmonids may enhance or decrease the survival of wild salmonid smolts by altering the functional or numerical response of predators. For example, predators may increase consumption of wild fish by switching prey preferences from invertebrates to fish, or may be attracted to areas where hatchery fish are released.  Conversely, large numbers of hatchery fish may confuse or satiate predators resulting in enhanced survival of wild fish.  

To investigate this interaction, YN will compare survival rates of PIT-tagged wild salmonid smolts in the presence and absence of large releases of hatchery coho or fall chinook salmon. Statistical analysis will include regression techniques. Other covariates in this analysis will include environmental condition (discharge, temperature, turbidity, and fish predator abundance).

5. Yakima River spring chinook competition/prey index

The abundance of prey may limit the number of spring chinook salmon juveniles that can be produced in the upper Yakima basin. For example, spring chinook salmon may compete with one another for the limited amount of food, which may result in density dependent survival. WDFW researchers will monitor stomach fullness of spring chinook salmon parr during the summer and fall in three index areas over time. Stomach fullness will be calculated by dividing the dry weight of the stomach contents by the maximum stomach weight specific to body length. Full stomachs will suggest that plenty of food is available and that it is not currently limiting spring chinook salmon production. 
6. Upper Yakima spring chinook NTTOC monitoring

The purpose of this YN and WDFW research is to determine if the spring chinook supplementation program is impacting the abundance, distribution, or size structure of non-target taxa of concern (NTTOC). Scientists will compare pre- and post- supplementation data to determine potential impacts. Field efforts will include backpack and drift boat electrofishing, smolt counts at CJMF, and snorkeling. YN and WDFW will use status (abundance, size structure, and distribution) monitoring, interactions index monitoring, and interactions experiments to evaluate changes for 16 NTTOC.  

7. Pathogen sampling

To determine if supplementation increases the incidence of pathogens, WDFW will establish a baseline data set describing existing levels of pathogens in wild spring chinook prior to introduction of hatchery fish. Biologists collected approximately 200 wild spring chinook smolts at CJMF throughout the migration period and later examined for fish pathogens using standard USFWS protocols at a USFWS fish health laboratory to calculate a fish pathogen index.

Fall Chinook Spawning Surveys

In 1998, WDFW received funding from Pacific Salmon Commission (PSC) related to implementation of the 1996 United States Letter of Agreement to conduct fall chinook spawning/carcass surveys in the lower Yakima River. These surveys were conducted in 1998 and 1999 (Watson and LaRiviere 1999; Watson and Cummins 2000). Again in 2000 WDFW conducted surveys but without funding from the Chinook Technical Committee. WDFW will conduct tall salmon spawning surveys again in 2001.

Salmon Creel Census

WDFW conducts creel surveys for fall and spring sport salmon seasons in the mainstem Yakima River to estimate harvest. Watson and Cummins (2000) reported methods and results of 1999 fall salmon creel census. Incidental harvest/catch and release of other species, including ESA listed steelhead is monitored during salmon creel census.

Wasteway Surveys

WDFW, in cooperation with the Roza-Sunnyside Board of Joint Control conducted electrofishing surveys to determine fish species inhabiting Snipes, Spring, Sulpher and Granger Creek Wasteways and drains flowing into those wasteways in 2000. Additional surveys are planned for 200.

Fish Distribution Inventories

Fish distribution inventories have been ongoing in the Cle Elum Ranger District using snorkeling and electro-shocking. The emphasis has been on bull trout distribution.

Steelhead Kelt Reconditioning

In 1999 the Yakama Nation initiated a steelhead kelt reconditioning feasibility program to determine if spawned out steelhead (kelts) could be reconditioned in fresh water. The objectives were to determine if the kelts would survive; if they would develop new gametes; and if they would spawn naturally when released. 

In 2000 the Yakama Nation collected 512 steelhead kelts (April, May and June) on the smolt separator at the chandler juvenile evaluation facility (CJEF), and reared them in circular raceways. Of the 512 kelts collected, 90 (17.6%) were released in mid-December to spawn naturally. Although 1/4 of the kelts were lost in July when flow was interrupted to one of the four tanks, most of the non-surviving kelts starved because they never started feeding. The kelts responded well to freeze-dried krill when it was tried in July, so krill will be tested as a starter feed in 2001. In general, more tank capacity and more time to identify and care for non-feeding fish are needed to improve our reconditioning rate.

Females responded better to reconditioning than males and accounted for 86  (96.6%) of the 90 fish released. Females were about 86% of the kelts collected.

Ultrasound examinations revealed that only 57% of the 90 reconditioned kelts released were rematuring. The non-maturing fish were primarily those that had gained the least weight. Most (66%) of the immatures actually weighed less at release than when they arrived (and half had shrunk in length, incidentally). Hence, the 51 "re-spawners" (kelts that had both reconditioned and rematured) were 10% of the kelts collected, which still exceeds the 1.6% natural rate of repeat spawning documented in the Yakima River.

YN is now radio-tracking the released kelts. Of 20 fish released 70 miles downstream in McNary reservoir, 5 are known to have homed back up past Prosser (where they had been collected) by Jan. 30. Another 41 radio-tagged kelts were released upstream of Prosser, and the YN is now following their movement into Satus Cr. and the upper Yakima.

The NPPC approved full funding for this program in 2001, including more intensive care and feeding of the Prosser kelts. Dr. Ann Gannam, fish nutritionist at USFWS Abernathy Fish Technology Center, will help develop and test starter diets and maintenance/growth diets for steelhead kelts. A larger steelhead run and lower spring runoff suggests that more than 1,000 Yakima R. kelts (all wild, ESA threatened) could be collected at the juvenile migrant fish facility in Prosser in the spring of 2001.

Resident Fish

Bull Trout

Following standard protocol (Bonar et al. 1997) WDFW monitors the nine Yakima subbasin bull trout stocks by conducting annual spawning surveys in September and October. Spawning surveys and other monitoring is conducted with the assistance from U. S. Forest Service, U. S. Fish and Wildlife Service, Central Washington University, Yakama Nation, and Bureau of Reclamation. Spawning surveys were conducted on 22 streams in 2000. 

In addition, Dr. Paul James, CWU, and his graduate students have and continue to conduct bull trout studies in the Yakima subbasin. Snorkel and electro-shocking surveys are conducted to determine presence/absence in waters where the presence of bull trout has not been confirmed. WDFW and CWU have working on a cooperative project to monitor the migrational characteristics of the bull trout populations in Rimrock and Bumping Lakes.  CWU is the primary lead on monitoring fish traps on Indian Creek and the S.F. Tieton River (Rimrock Lake stock) and on Deep Creek (Bumping Lake stock).  Migrating adfluvial bull trout area captured during their downstream (post spawning) migration.  Fish are tagged with individually numbered spaghetti tags, sex, length/weight data is recorded as well as a scale sample for aging and a tissue sample for DNA analysis.  Research has been on-going for 4-5 years and was expanded to include tributaries of Kachess and Kacheelus Lakes in 1999.  The project is funded by the Bureau of Reclamation (BOR), who regulates the water in these large irrigation storage reservoirs.

Resident Fish Surveys

WDFW conducts electrofishing, trap net, gillnet, hook and line and snorkel surveys in lakes and streams to determine species presence/absence and to monitor and evaluate management programs. Stream surveys are generally done with electroshocking or snorkel gear. 

The Washington Department of Fish and Wildlife’s Warmwater Gamefish Enhancement Program Warmwater Research Team, in cooperation with WDFW District Fish Biologists monitor warmwater fish populations in Yakima Subbasin lakes and ponds using standardized biological sampling methods to determine the best management strategies to enhance fishing in these waters. Research, funded by WDFW, is focused on determining how to enhance warmwater fishing without adversely impacting native fish and wildlife populations.

Habitat

Benthic Index of Biotic Integrity

In 2000 Washington Trout initiated the first of four years of sampling of benthic invertebrates in tributary and mainstem reaches of the Yakima and Naches rivers to develop a Benthic Index of Biotic Integrity (B-IBI) for the Basin, which will serve as a cost-effective monitoring tool for the evaluation of point and non-point land use impacts on aquatic health.

Floodplain Gravel Mining Study

The Yakima River Floodplain is one of the most heavily mined floodplains in Washington State. Resource managers from Washington State Departments of Fish and Wildlife, Ecology and Natural Resources, Yakima County and the Yakama Nation have secured funding from the state Centennial Clean Water Fund and the Salmon Recovery Board to study the ecology of morphology of floodplain gravel pits and the affected riverine community. The goal of the Yakima River Floodplain Mining Study is to determine the degree of impacts that floodplain mines have on water quality and riparian ecology. The study will have six distinct areas of investigation that will be integrated to determine impacts related to floodplain gravel mining:

· A literature and research compilation will be put together to document past work and information gaps. 

· A hydrologic model will be developed to evaluate gravel pit impacts to river and floodplain hydrology. 

· A temperature and dissolved oxygen monitoring program will involve monitoring upstream, down stream and in the floodplain gravel pits. 

· A geomorphology and pit lake bathymetry study will be conducted to provide the physical setting and aid in data integration and analysis. 

· A benthic macroinvertebrate biological assessment will be conducted in relation to the river health and the floodplain gravel pits. 

· Fish assemblage studies upstream, downstream and in the floodplain gravel pits will be conducted. 


Publication of a final report can then be used by industry and permitting agencies when evaluating existing or future floodplain gravel pits. The information from these investigations will also be used to create a database that all study partners can use for further investigations and GIS mapping. 

Naches Basin Carcass Enhancement

Fall chinook carcasses from Priest Rapids Hatchery are stocked into the Naches Basin during the fall. There is little if any direct evaluation of impacts, however we should be able to examine adult-smolt success for years where genetic sampling is done at Chandler (e.g., 1998-present).

Salmon Carcass Analogs

The benefits that marine derived nutrients from adult salmon carcasses provide to juvenile salmonids are increasingly being recognized. Current estimates suggest that only 6-7% of marine-derived nitrogen and phosphorous that were historically available to salmonids in the Pacific Northwest are currently available. As discussed in Limiting Factors, food constraints may be a major deterrent to salmonid restoration. 

A variety of methods have been proposed to offset this nutrient deficit including: allowing greater salmon spawning escapement, stocking hatchery salmon carcasses, and stocking inorganic nutrients. However, each of these methods has some ecological or socio-economic shortcoming. WDFW researchers intend to overcome many of these shortcomings by making a pathogen-free product that simulates a salmon carcass (analog). Abundant sources of marine derived nutrients are available such as fish offal from commercial fishing and salmon carcasses from hatcheries. However, a method for recycling these nutrients into a pathogen free analog that degrades at a similar rate as a natural salmon carcass has never been developed. Researchers propose to 1) develop a salmon carcass analog that will increase the food available to salmonids, 2) determine the pathways that salmonids use to acquire food from analogs, and 3) determine the benefits to salmonids and the potential for application to salmonid restoration. 

Researchers intend to use a before and after control-impact-paired design in six tributaries in the upper Yakima basin (as well as six streams each in the Klickitat and Salmon river basins) to determine the utility of stocking carcass analogs. Each of these basins has chronically low numbers of naturally produced anadromous salmonids and many indications that low food abundance is a factor limiting growth.

“Reaches Study”

As part of the Yakima River Basin Water Enhancement Program, the Yakama Nation and the Bureau of Reclamation have contracted with the University of Montana and Central Washington University to assess surface and groundwater interactions in relation to aquatic ecosystems and salmon habitat restoration in six reaches of the Yakima Basin. The study will demonstrate the extent of biophysical disconnection of the river and its key floodplain reaches. The study will identify priority reaches and recommend actions to maintain or restore the environmental integrity of the most sensitive areas of the river basins.

Non-storage Study

Following consultation with the State of Washington, tributary water right owners, and the Yakama Nation, a Yakima River Basin Water Enhancement study will be conducted on non-storage items that can be implemented to enhance water supplies for fish and wildlife and irrigation in Taneum Creek. The Bureau of Reclamation seeks to partner with the Yakama Nation on a Taneum Creek steelhead supplementation effort.  Other tributaries will be addressed as funding allows.

Fine Sediment Monitoring

Cle Elum Ranger District has been monitoring fine sediment percentages use the TFW methodology since 1991.  This has not been an annual program so there are some gaps in years when data was not collected.

Water Temperature Monitoring

The Cle Elum Ranger District has conducted water temperature monitoring on

streams throughout the Cle Elum District for the past several years.

Beginning in 2000, district staff paired some water thermographs with air

temperature thermographs. This procedure will be continued in the on-going

temperature monitoring program.

WDFW Vegetation Monitoring

Habitat evaluation procedures (HEP) will be conducted by WDFW Wildlife Area staff, Vegetation Management Team personnel, and volunteers every five years to monitor general habitat trends.  At least two baseline transects will be replicated in each cover type for each area evaluated.  Areas will be selected on the basis of differences in cover type, management history, and current management/restoration protocols.  Data on shrub and herbaceous cover (Daubenmire 1970), visual obstruction (Robel et al. 1970), and species composition will be systematically collected using standard techniques.  HEP surveys will be conducted within the same general time frame and location as the original baseline transects to ensure similar plant phenology.  All transects will be documented with standard photographs.

Substantial areas of noxious weeds will be mapped and monitored every two years.  Standard and periodic photographs will be taken at each area monitored.  Site specific enhancement/maintenance monitoring will be done with similar techniques, but with more flexibility in periodicity (every 1 to 5 years).  All techniques will be designed to be rigorous under field conditions, to produce data that is statistically sound when analyzed, and to document results that are potentially useful with regard to future management opportunities

Monitoring, such as the vegetation monitoring program described above, is an important component of adaptive management. Adaptive management  consists of 4 basic steps: 1) resource objectives are developed to describe the desired condition; 2) management is designed to meet the objectives; 3) the response of the resource is monitored to determine if the management objective has been met; and 4) management is adapted (changed) if objectives are not reached. Monitoring provides the link between objectives and adaptive management. 

Wildlife

Monitoring Activities within Wenas Wildlife Area (WWA)

Monitoring includes both vegetation and wildlife.  In addition, WDFW personnel and/or volunteers conduct neo-tropical bird surveys, sage grouse survey, mule deer/elk production counts, and hunter harvest surveys.

WWA, a BPA-funded mitigation project, provides habitat for both T&E species and Priority Habitat Species (PHS) and is an important link in WDFW’s ongoing efforts to reverse downward population trends in shrub-steppe obligate wildlife species, such as sage grouse, and to improve water quality for both anadromous and resident fish alike.

Yakama Nation Wetlands and Riparian Restoration Project 

1. Habitat Monitoring

In 1990 the Wildlife staff of the Yakama Nation developed a HEP methodology which can be used to efficiently measure large acreages (Bich et. al 1991).  These methods were applied to a 55,000 acre area along the floodplain habitats in the valley portion of the Yakama Reservation.  The results of this effort led to one of the first large-scale wetlands and riparian restoration projects funded under the Northwest Power Act.  

In 1999 this methodology was used to measure the success of the restoration efforts conducted since 1991 (Raedeke, 2000).  The results are summarized in Tables 55 and 56. This field exercise also included a comparison of the YN HEP methods to a Delphi approach (Raedeke 2000) and to an intensive transect approach (WDFW 1997).  The results showed the YN method to require less time, training and field effort per unit area than did the other two methods.  Due to the much larger number of sample plots possible under the YN methodology, it was also judged to provide the most reliable HEP results. (BPA No. 9206200)

2. Population Monitoring

To date, most wildlife population monitoring activities involve game species production and wintering estimates.  These population monitoring efforts, even when combined with the HEP analysis, do not adequately measure the actual effects on wildlife abundance and diversity on the restoration sites.  To address this problem, a report to guide the further monitoring efforts was developed (Millspaugh and Skalski 1999).  This report recommends 1) a monitoring program based on plans with clear objectives, 2) that monitoring be conducted before and after restoration actions are performed, and 3) that wildlife response be measured at local and regional scales.  Sampling considerations are described along with potential response variables.  Finally, three techniques designed to link habitat activities with wildlife response are described.  These monitoring techniques are currently being incorporated into the project. (BPA No. 9206200)

Table 2. 1999 HSI results for the Yakama Nation wetlands and riparian restoration project

All Areas

Average HSI scores using Yakama Method used in final HU calculations
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Table 3 1999 HU results for the Yakama Nation wetlands and riparian restoration project.

 Cover
 
Calif.
Canada
 
Sand-
 
Meadow-
Black-cap
 
 
Downy
Total

type
Acres
quail
goose
Mallard
piper
Mink
lark
Chickadee
Warbler
Heron
woodpeck
HUs

Forest
923
 
683
 
 
775
 
720
 
166
637
2981

Shrub
1396
1396
 
 
 
1033
 
 
782
 
 
3211

Herb
742
742
557
74
 
 
 
 
 
 
 
1373

SSG
5105
5003
4186
1838
 
 
1123
 
 
1174
 
13324

Ag-c/f
1763
1234
 
 
 
 
 
 
 
176
 
1410

Ag-p/f
205
203
154
72
 
 
88
 
 
51
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Lake
23
 
16
7
 
 
 
 
 
8
 
31
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164
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POW
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200
57
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342
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326
 
326
 
 
 
 
 
652

PUB
225
 
171
 
158
 
 
 
 
113
 
441

Total
11381
8578
5966
2373
158
2206
1211
720
782
1938
637
24568

Needed Future Actions 

The following is a list of near-term fish and wildlife needs that take into account assessment information and management goals, objectives and strategies. Although a variety of agencies and organizations have cited many of the same needs, they are (will be) only described once. (Agencies and groups will not necessarily be identified in the final draft.)

Restore normative structure and function to aquatic and terrestrial habitat throughout the basin to the greatest degree practicable.

Restore/preserve floodplain connectivity

Wherever possible, historically unconfined, alluvial river reaches must be reconnected to the floodplain.  This will entail removing or breaching dikes, constructing set-back levees,  reconnecting cut-off side channels and sloughs to the river, and acquiring easements to and/or purchasing affected floodplain properties.  Success in implementing this measure, in combination with restoring the riparian community, will go far toward alleviating perhaps the single greatest constraint on natural production in the Yakima today: a lack of habitat complexity and diversity.

Individual action items submitted by various contributing organizations and agencies that address this need include the following:

· Restore the productivity of floodplain properties in priority mainstem reaches.

· Reconnect tributaries to the mainstem Yakima and Naches River by restoring flows, and removing or modifying barriers. (NMFS)(YN)

· Many properties in the flood plain have been built upon since the flood of 1996. Acquiring available properties before any more structures are built is of great importance.

· Purchase private properties to reconnect the floodplain, and restore and protect riparian habitat and natural hydrologic regime.

· Acquire floodplain habitats along the mainstem Yakima and Naches Rivers. (YN)(NMFS)(WDFW)

Candidate parcels should include lands presently situated behind dikes where the attendant restoration plan includes breaching or retrofitting dikes to allow fish access.

(NMFS) Managers have identified numerous parcels for protection, including (Move list to Strategies)

1. Keechelus to Cle Elum Reach: Purchase of 670 acres at risk of conversion to mining or residential development. Estimated cost: $6,000,000

2. Cle Elum to Teanaway Reach: Purchase of 300 acres at risk of conversion to residential development or mining. Estimated cost: $1,500,000.

3. Ellensburg Reach: Purchase of 350 acres at risk of conversion to mining, residential or high-intensity recreational. Estimated cost: $2,100,000

4. Selah Reach: Purchase of 70 acres at risk of conversion to mining, residential or high-intensity recreational. Estimated cost: $350,000

5. Lower Naches Reach: Purchase of 200 acres at risk of conversion to

residential or mining. Estimated cost: $700,000 (YN)

Restore normative flows.

This need has four general elements: 1) rectifying the non-normative hydrograph in the upper Yakima mainstem, which is characterized by diminished spring peak flows, elevated summer flows and diminished fall-winter flows. 2) Reducing the adverse impacts to the aquatic ecosystem associated with the river operation schemes known as flip-flop and mini-flip-flop.  3)  Reducing adverse impacts to the aquatic ecosystem associated with non-normative flows in the lower Yakima, which are characterized by excessive short-term fluctuation and year-round sub-normative flows. 4) Taking appropriate, site-specific measures to reduce or eliminate the dewatering of various tributaries associated primarily with irrigation withdrawals.

Individual action items submitted by various contributing organizations and agencies that address this need include the following:

· Implement on-farm water conservation for mainstem diverters where saved water can be re-allocated to instream flows. (NMFS)

· If feasible, move the intake system for Kennewick Irrigation District from the Yakima River to the Columbia River (Kennewick Pump Exchange). (BOR)

· If feasible, buy out the Wapatox Power Plant to benefit salmon and steelhead by increasing instream flows in the lower Naches River. (BOR)

· Recommend alternatives for establishing more normative flow regimes in the Yakima core area. (WDFW)

· Evaluate management options for municipal aquifer and surface water withdrawals that would improve the timing of water extraction to minimize impacts on water supply.

· Create a water management tool (RiverWare/EDT link) to improve decision making related to minimizing impacts to the aquatic environment. (BOR)

Restore access to historical production areas to all life stages of resident and anadromous salmonids.  

Upstream and downstream migration of salmon, steelhead and resident fish is blocked or impeded at numerous locations by diversion dams, culverts and other structures.  In addition, irrigation withdrawals dewater certain tributaries to the extent that passage of all life stages is hindered or totally precluded.  Resolution of this need will require actions such as: Installation, maintenance and evaluation of fishways and screens, installation or improvement of culverts, measures that make provision for sufficient instream flows for adult passage and juvenile rearing, and renovating existing fishways to reduce passage delays.  Impaired homing of adult salmonids can also be considered an access issue.  The homing of several species of anadromous salmonids in the Yakima Subbasin is impaired by false attraction to operations spills from irrigation canals carrying water from the upper basin.  Other locations in the subbasin also present similar false attraction issues for different reasons.  

Individual action items submitted by various contributing organizations and agencies that address this need include the following:

· Screen diversions from Yakima River tributaries. Priority should be placed on screens within stream reaches presently accessible to anadromous fish and proceed upstream in advance of passage projects as described above. (NMFS)(YN)

· Evaluate culvert modifications to determine if passage conditions have improved (PNNL)

· Identify and repair, or remove, or relocate roads and culverts that are susceptible to mass wasting and bank failures; that negatively impact riparian areas, and inhibit connectivity and natural stream functions in all fish-bearing watersheds. (WDFW)

· Continue monitoring new and existing fish passage facilities within the Yakima River basin to ensure that they are adequately protecting fish and are being operated and maintained to meet NMFS fish protection criteria. (PNNL)

· Properly screen all remaining major water diversions on Yakima River Basin tributaries where fish or habitat may be affected by diversions and barriers. This effort generally referred to as Phase III. USBOR led the Phase I and Phase II efforts to properly screen all major water diversions on the mainstem Yakima River and in some of the tributaries. Phase III continues this effort. Phase III collaborators include the USBOR, WDFW, Yakima Nation, Conservation Districts (KCCD, NYCD), the KCWP and its members (Kittitas Reclamation District, Cascade Irrigation District, Ellensburg Water Company, Westside Irrigation Company, individual water rights holders and other water suppliers providing irrigation water for more than 90,000  acres in Kittitas County). In addition, individual diverters on tributaries and smaller irrigation entities will become involved as this process evolves. More than 50 individuals and irrigation entities have already stepped forward, indicating their desire to properly screen and provide for fish passage. (BOR) (YN) (WDFW) (Conservation Districts)

· Mitigate for the effects of barriers such as road culverts to both juvenile and adult anadromous and resident fishes. Existing culverts that block access to upstream rearing/spawning habitat need to be retrofitted to improve passage conditions (and those modifications should be evaluated in the field). (PNNL)

· Restore migratory access to the historic range of anadromous fishes through construction of fishways, screens, pumps and on-farm irrigation systems that will allow safe access to productive spawning and rearing habitats in key tributaries. (YN)

· Screen all water diversions and irrigation ditches which may create low water barriers and increase stranding of bull trout in the Yakima core area (e.g., Beck Diversion, John-Cox Ditch, Wapato Irrigation Project Diversion, Rattlesnake Creek, Teanaway River). (WDFW)

· Replace culverts that are passage impediments. Continue operation and maintenance of BOR owned and some BPA owned fish passage and protection facilities.

· Work with other entities to provide passage for anadromous fish in Yakima basin tributaries; identify fish barriers or unscreened diversions; and develop solutions that allow for fish passage. (BOR)

· Prevent fish mortalities, including of ESA-listed salmonids, caused by the Naches River Water Treatment Plant intake systems. (City of Yakima)

Restore normative water quality to basin streams.  

Almost all classes of water quality parameters are impaired at some point in the Yakima Subbasin, especially in the lower reaches.  Sediment loading is associated with logging, roads, mass wasting, reservoir operations, and agricultural practices.  Thermal pollution is the result of a complex combination of non-normative factors including elimination of spring flooding, disconnection of the floodplain, a non-normative summertime hydrograph, water withdrawals, floodplain gravel mining, logging and riparian degradation, and various agricultural practices.  Pesticide/herbicide contamination is primarily associated with sediment loading associated with agricultural practices.  Directly or indirectly, most of the other impaired water quality parameters are associated with agricultural and urban runoff.  

Individual action items submitted by various contributing organizations and agencies that address this need include the following:

· Improve water quality throughout the Subbasin by addressing each of the factors contributing to impaired water quality.

· Restore sloughs, ponds, and side channels within to restore natural ecological processes and habitat of the area and help reduce water temperatures.

· Assess the usefulness, cost, and feasibility of modifying the outlet works of all of the storage dams to provide enhanced water temperature control.

· Initiate a water quality monitoring program in the lower Yakima River below Kiona, where no monitoring is currently being conducted. (Tapteal)

· The impact of uncontrolled urban runoff to anadromous fish-bearing streams needs to be determined. (YN)
Restore normative ecological interactions among target species and aquatic communities in all portions of the basin.  

Longstanding non-normative habitat conditions have unbalanced the fish communities in the Yakima Subbasin.  There is evidence to suspect the following type of problems associated with an unbalanced ecosystem:

1) Excessive predation on juvenile salmonids exacerbated by high temperatures, introduction of exotic species and instream structures (dams and bypass outfalls) that increase the vulnerability of juveniles.

2) Possible constraints on fish and wildlife production attributable limited availability or accessibility of habitat and/or food.

3) Impaired production of fish and wildlife attributable to the scarcity or elimination of mutualists and/or keystone species.  A very important mutualist to both fish and wildlife is the beaver and the habitat beaver populations create.

4) Possible constraints on fish and wildlife production associated with pathogens.

Restore and preserve riparian communities and normative watershed function. 

Widespread riparian degradation has been one of the most significant factors in the decline of fish and wildlife populations in the Yakima Subbasin.  Specific impacts of a degraded riparian corridor for fish include: lack of pools, poor gravel retention, increased water temperature, increased predation, and so on.  Specific impacts on wildlife include impaired migration and elimination of breeding and rearing habitat for birds, mammals, reptiles and amphibians.  Watershed function has been altered by logging and grazing practices.  Runoff and infiltration has been altered by these activities to the degree that baseflows have been lowered, sediment loading has been increased, and channel stability decreased.

Individual action items submitted by various contributing organizations and agencies that address this need include the following:

· Develop and implement adaptive livestock grazing management plans which include performance standards and targets for habitat and water quality conditions that grazing practices must meet. Plans should address excluding grazing from fish spawning grounds during times of the year that spawning occurs (e.g. August-October). (WDFW)

· Purchase outright or purchase conservation easements for the establishment of riparian zones along anadromous- and other fish-bearing streams in the Yakima Basin. (NMFS) (YN) (WDFW)

· mprove habitat structure (i.e., riparian planting, instream structures) in irrigation return drains and wasteways accessible to anadromous fish. (NMFS)

· Make off-channel watering improvements through additional fencing and revegetation. (YN)

· Control noxious weeds especially along the lower Yakima River, especially within the Chamna Natural Preserve and replace exotic plants with native species (willows, roses, etc.) to restore wetland and riparian areas.

· Eliminate the disruption of fish habitat at the Fruitvale Irrigation Canal diversion site on the Naches River as currently occurs during annual in-river maintenance. (City of Yakima)

· More efficient conveyance and use of water withdrawn from the Naches River for the City of Yakima is needed. (City of Yakima)

Protection and restoration of native fish and wildlife populations by increasing or maintaining productivity.   

The abundance and diversity of native fish and wildlife species is much reduced from historic levels.  The resolution of the proceeding fish and wildlife habitat needs will substantially improve the productive capacity of the Yakima Subbasin.  Until the habitat has been substantially restored, there is a need for artificial production to increase the productivity of existing populations of fish and wildlife.  Artificial production is also essential to restore extirpated species to the Yakima Subbasin.  Productivity can also be enhanced by increasing the survival of existing populations by educating the general public in life history, identification, and habitat needs for fish and wildlife populations.  Productivity can also be increased by enforcement of fish, wildlife and habitat regulations.   

Individual action items submitted by various contributing organizations and agencies that address this need include the following:

Anadromous

· Continue using EDT model to determine stream reaches that have high value for protection and restoration in salmon recovery efforts. Use model to determine relative benefits of habitat restoration and supplementation for all species and stocks of salmonids.

· Continue research on Spring Chinook to determine if supplementation can increase natural production and harvest while maintaining genetic resources.  Determine if new hatchery rearing techniques can improve the survival and fitness of supplemented fish. 

· Determine the reproductive ecology and success of supplementation produced adults compared to naturally produced fish.

· Monitor genetic structure of supplemented salmonid stocks.

· Monitor the ecological interactions of supplementation fish within the natural ecosystem (competition, predation, predator avoidance, residualism and precocialism)

· Determine the feasibility of re-establishing a sustainable, naturally spawning coho population in the Yakima Subbasin with sufficient productivity to sustain a meaningful in-basin fishery in most years.  

· Optimize production of naturalized populations of coho with respect to abundance and distribution.  

· Minimize adverse impacts of reintroduced coho on other species.  

· Establish a Yakima River coho stock with heritable life history traits adapted to the Yakima Subbasin.  

· Determine the feasibility of supplementing the two stocks of fall chinook in the Yakima Subbasin. 

· Refine the knowledge of genetic structure of steelhead and resident rainbow trout.

· Determine if steelhead kelt reconditioning can be used to increase natural production in the Yakima Subbasin.

· With the Yakama Nation, investigate the feasibility of steelhead supplementation in Taneum Creek. (BOR)

· Investigate the feasibility of reintroduction of summer chinook and sockeye salmon in the Yakima Subbasin.

· Continue spawning ground surveys for all salmonids.

· Continue estimating adult returns of all salmonids. 

· Resolve uncertainties about the role conditions in the lower Yakima River play in the natural production of the basin’s fall chinook salmon; that is, address subyearling fall chinook survival; assess the quantity and quality of fall spawning and rearing habitat below Prosser and elsewhere; estimate channel fish predation more precisely; understand life histories of channel catfish and other non-native predators; and evaluate costs and benefits of increasing connectivity of lower Yakima River to the mainstem Columbia River, which would increase potential fall chinook habitat. (PNNL)
· Continue monitoring the physiological development of Yakima hatchery spring chinook salmon to further evaluate and improve the ability of supplementation hatcheries to produce high quality smolts with morphological, physiological, behavioral, and life-history attributes similar to wild fish.

· Future studies should be conducted to more accurately determine the incidence of precocious male maturation in both wild and hatchery populations of Yakima spring chinook

· Future studies should be conducted at the Cle Elum Supplementation and Research facility to develop rearing strategies for controlling precocious male maturation in the hatchery population.

· At least three genetically distinct stocks of spring chinook salmon have been identified in the Yakima River. Increased levels of straying due to hatchery rearing or acclimation/release practices may have negative genetic and ecological impacts on existing wild populations. Future physiology studies of juvenile spring Chinook should incorporate assessment of imprinting by juveniles released from different acclimation sites and ultimately compare these data with patterns of homing displayed by returning adults.

· Obtain and utilize information from outside sources —with various state and federal agencies, other research programs, hatcheries, and university researchers—regarding environmental and harvest-related impacts on all anadromous salmonids occurring outside the Yakima basin. (YN)

Bull Trout

Integration of data from BOR, CWU and WDFW, in conjunction with the UW Cooperative Unit, is needed to provide valuable information on the current status of bull trout and other resident fish populations, and to indicate limiting factors in the reservoirs of the Yakima River Basin. (Results from this study could then be applied to future fisheries management objectives for bull trout conservation or preservation elsewhere in the state or Pacific Northwest.) (WDFW)

· Identify and assess site-specific threats that are likely having a negative effect on the suitability of bull trout habitats used for spawning, rearing (adult and juvenile), migrating, and over-wintering. (WDFW)

· Investigate alternative means to reduce or eliminate the possibility of entrainment losses in the outlet works of all the storage dams. (WDFW)

· Investigate feasibility of providing fish passage at Keechelus, Kachess, Cle Elum, Bumping, and Rimrock Reservoirs, Clear Lake and Big Creek diversion dam. (WDFW)

· Evaluate reservoir operations as they relate to water level manipulations and provide recommendations to insure successful passage to and from natal streams for adfluvial bull trout populations. (WDFW)

· Assess effects of residential and shoreline/floodplain development in known bull trout habitat (e.g., Lower Little Creek and Naches River). (WDFW)

· Information regarding the lacustrine life-stage of bull trout is needed for all five basin reservoirs —Keechelus, Kachess, Cle Elum, Rimrock, and Bumping. (As discussed in Limiting Factors, fragmentation and isolation of bull trout populations or subpopulations occurred as a result of the construction of water storage dams in the Yakima subbasin.)

· Determine the status of kokanee (Oncorhynchus nerka) in the Keechelus, Kachess, Cle Elum, Rimrock, and Bumping lakes. As an important prey source for bull trout in other systems, kokanee abundance is correlated with bull trout recruitment (Beauchamp and VanTassell, in press).

· Supplement the Bureau of Reclamation’s limnological surveys (water quality, primary production and zooplankton dynamics): survey the fish community and conduct diet analyses. Bioenergetic analysis may also be needed to estimate bull trout consumption demands on kokanee and kokanee consumption demands on the standing crop of zooplankton, thereby quantifying the important trophic linkages affecting this sensitive species.

· Evaluate bull trout hybridization with brook trout and presence and effects of viable hybrids.

· Conduct intensive bull trout distribution and spawning surveys in the North and Middle Fork Teanaway, Cle Elum River, American River, Yakima River between Easton and Keechelus Lake, Cowichee Creek and other areas. Continue to conduct bull trout spawning surveys.

· Collect and analyze physical, chemical, and biological information on reservoirs in the Yakima Subbasin. (See additional needs above under Resident Fish).

· Determine movement and seasonality of use of different habitat types of adult and sub-adult migratory bull trout with specific emphasis on the mainstem Yakima River.

Other Resident Fish

· Inventory the distribution and status of westslope cutthroat, resident rainbow trout and other resident native fish species and to develop status reports similar to those developed for salmon, steelhead and bull trout in both streams and lakes, particularly alpine lakes.

· Determine the phenotypic and genotypic characteristics of progeny resulting from interbreeding between anadromous and resident forms of O. mykiss in the Yakima River basin. Additional genetic profiling of westslope cutthroat is needed (Trotter et al. 1999).

· Evaluate the impact of resident trout fisheries on anadromous fish, particularly ESA listed species such as steelhead and bull trout. Biologists need to evaluate the response of resident trout and anadromous fish populations to sport fishing regulations implemented since the late 1980’s (WDFW 1984; Wright 1992). The impact of fish stocking practices, particularly downstream movement of fish from lakes and reservoirs is not known.

· All trophic levels in Keechelus, Kachess, Cle Elum, Rimrock, and Bumping lakes need to be studied in order to evaluate any bottom-up or top-down effects in the aquatic community.

· Assess the relative abundance, distribution and trophic interactions of the diverse fish assemblages in Keechelus, Kachess, Cle Elum, Rimrock and Bumping reservoirs.

· Little information exists on the limnology and fish populations of the Yakima River Basin reservoirs. Mongillo and Faulconer conducted a limnological and fish survey in 1980-81 for WDFW and Heibert a lower trophic and water quality survey in 1998-99 for BOR. Mongillo and Faulconer’s study found all 5 reservoirs to be meso-oligotrophic to oligotrophic; however, the recent surveys by Heibert found the reservoirs to be ultra-oligotrophic. This difference could be due to the use of different lake classification indexes; however, if oligotrophication is occurring, then actions may be necessary to boost production back to a level which would maximize the spawning potential of the tributaries in each system.

· Monitor kokanee, burbot and lake trout fisheries to obtain harvest or catch rate data.

· All of these sport fish populations are self-sustaining, but recruitment, age structure and impacts of planktivory and piscivory have not yet been studied and need to be studied. (WDFW)

· Eliminate the stocking of brook trout in the Yakima core area. (WDFW)

Planning and Management

· Implement the recovery strategies identified here and in the U. S. Fish and Wildlife Recovery Plan, Mid-Columbia Recovery Unit Chapter, when it is completed (the plan is currently in working draft form). (WDFW)

· Creative cooperation among agencies and organizations is needed to be able to go beyond the minimum mandatory mitigation when opportunities arise to benefit fish and wildlife. (County of Yakima)

· Develop genetic management plan for reconnecting isolated populations in the Yakima core area. Establish genetic baselines for each local population. (WDFW)

· Ensure bull trout recovery strategies are included as part of, and coordinated with other recovery efforts and management plans. (WDFW)

· Develop, maintain, and support liberal year round bag limits on non-native predators in Yakima core area (e.g., lake trout, brown trout). (WDFW)

· Reduce numbers and distribution of brook trout brown trout population in the Yakima core area.

Fisheries

Data Management and Technical Support

· Dedicated biometrical support is required at YKFP facilities to track measures proposed in the monitoring plan that require power analyses to evaluate feasibility and sample size requirements and to develop experimental statistical designs and maintain quality control. (YN)

· During the pre-facility years of the YKFP project, a large amount of data was collected on the fish and physical habitat, and as the monitoring effort gets underway, much more will accumulate. These data need to be organized into databases for ease of access and protection and made available on the Internet and to the public. (YN)

· A data storage and retrieval system is needed for Yakima subbasin lake and stream survey data. (WDFW)

· Managers need to implement a partnership-based salmon and steelhead information system (such as the Salmon and Steelhead Inventory and Assessment Program) that characterizes freshwater and estuary habitat conditions and distribution of salmonid stocks in the Yakima Basin. There are four parts to the approach: (1) delineation of watersheds into discrete stream segments, (2) identification of current and potential fish distribution, (3) quantification of obstructed and degraded habitat, and (4) quantification of historical habitat. It should support and link with GIS productivity modeling, including the Ecosystem Diagnosis and Treatment (EDT) model, Habitat Conservation Plans and numerous other studies including river modeling work by the BOR, and a number of other ongoing studies by CWU, BOR and others that use various types of imagery to quantify aquatic habitat. (WDFW/YN).  An important corollary objective is the development of automated computer programs to integrate the tremendous amount of empirical habitat data in GIS format into the EDT model.

· Technical and data entry support is needed for the angler fish database information system (Fender and Hahn 1994). (WDFW)

Education and Training

· Educate anglers about bull trout identification, special regulations, and how to reduce hooking mortality of bull trout caught incidentally in recreational fisheries. Develop  public information program on bull trout identification. (WDFW)

· Educate the public about the importance of the lower reaches of the river. While extensive money is being spent in the upper and middle part of the watershed, little attention is paid to the condition of these first 30 miles of river (heading upstream) that adult spawners must get through, where summer water temperatures frequently exceed 75F, flows are low, algae is significant, and where some fall chinook also spawn. (Tapteal).  

· Educate the public on the history, the importance, and requirements of spawning habitat in the lower reaches of the Yakima River. Educate the public and private landowners about streambank protection and restoration along the lower Yakima River (Tapteal)
· Educate students about: the components of the environment and impacts of human interactions within natural systems, the ways in which social and natural systems are fundamental in supporting our lives, economy and emotional well being, the fact that individual decisions and actions effect the environment, the ways in which cooperative action can be used to maintain and enhance the environment.

· Educate the public about laws pertaining to protection of fish and wildlife and their habitats. (Tapteal Greenway)

· Educate the public on the need and options for effective streambank protection and habitat restoration. (Tapteal)

· Provide construction, transportation and maintenance worker training to help improve fish and wildlife habitat protection. (Yakima County)

· Educate Yakama Nation members in Fish Culture technology.

Enforcement

· Enforcement of surface water diversionary rights is needed to help improve instream flows within individual irrigation districts. (YN)

· Ensure compliance with existing harvest regulations and policies and target fish spawning and staging areas for enforcement.

· Enforce existing regulations and monitor effectiveness relative to timber harvest activities and minimum riparian buffers to improve stream function in all fish-bearing watersheds.

· Identify and close, or provide law enforcement, for roads that increase risk of poaching and fishing pressure, especially in fish spawning and staging areas.

· Enforce existing habitat protection standards and regulations.

· Ensure that residential, shoreline/floodplains developments in fish-bearing areas comply and with state, county, and tribal land management plans.

· Protect public properties from improper and destructive river access, four-wheeling in flooded areas and wetlands, and dumping on public lands. (Tapteal)

· Manage dispersed and developed camping to avoid impacts to fish spawning and rearing habitat. (WDFW)

· Protect streambeds, rivershore, and riparian and adjacent upland from motor vehicle damage. A sizable fraction of rivershore in Richland should be protected from access by motor vehicles. Segments of rivershore in Richland are completely denuded from people driving to the river’s edge to party and sit on their tailgate while fishing.

· Proper parking areas and fishing access that afford habitat protection are needed.(Tapteal)

· Cities and county need to work together to strengthen shoreline codes and create larger setbacks.

· An examination of water withdrawals by rivershore properties is needed to determine if they are within the permitted allotments.

· An estimation of the cumulative withdrawal of rivershore properties is also needed.

· County health departments need to inspect existing and older septic systems within the floodplain to ensure they are working properly.

· Reduce angler pressure in areas where incidental mortality continues to be detrimental to recovery.

· Utilize innovative techniques such as seasonal or permanent road closures and establishment of conservation regulations or fisheries management policies for other fisheries whose popularity may result in increased bull trout by-catch. (WDFW)

Habitat

· Reconnect tributaries to the mainstem Yakima and Naches River by restoring flows, and removing or modifying barriers. (NMFS)

· Screen diversions from Yakima River tributaries. Priority should be placed on screens within stream reaches presently accessible to anadromous fish and proceed upstream in advance of passage projects as described above. (NMFS)

· Purchase outright or purchase conservation easements for the establishment riparian zones along anadromous- and other fish-bearing streams in the Yakima Basin. (NMFS) (YN) (WDFW)

· Implement on-farm water conservation for mainstem diverters where saved water can be re-allocated to instream flows. (NMFS)

· Improve habitat structure (i.e., riparian planting, instream structures) in irrigation return drains and wasteways accessible to anadromous fish. (NMFS)

· Many properties in the flood plain have been built upon since the flood of 1996.  Acquiring available properties before any more structures are built is of great importance.

· Purchase private properties to reconnect the floodplain, and restore and protect riparian habitat and natural hydrologic regime.

· Acquire floodplain habitats along the mainstem Yakima and Naches Rivers. Candidate parcels should include lands presently situated behind dikes where the attendant restoration plan includes breaching or retrofitting dikes to allow fish access. (NMFS) Managers have identified numerous parcels for protection, including:

1. Keechelus to Cle Elum Reach: Purchase of 670 acres at risk of conversion to mining or residential development. Estimated cost: $6,000,000 

2. Cle Elum to Teanaway Reach: Purchase of 300 acres at risk of conversion to residential development or mining. Estimated cost: $1,500,000.

3. Ellensburg Reach: Purchase of 350 acres at risk of conversion to mining, residential or high-intensity recreational. Estimated cost: $2,100,000

4. Selah Reach: Purchase of 70 acres at risk of conversion to mining, residential or high-intensity recreational. Estimated cost: $350,000

5. Lower Naches Reach: Purchase of 200 acres at risk of conversion to residential or mining. Estimated cost: $700,000 (YN)

· Restore the productivity of floodplain properties in priority mainstem reaches. 

· Make off-channel watering improvements through additional fencing and revegetation. (YN)

· If feasible, move the intake system for Kennewick Irrigation District from the Yakima River to the Columbia River (Kennewick Pump Exchange). (BOR)

· If feasible, buy out the Wapatox Power Plant to benefit salmon and steelhead by increasing instream flows in the lower Naches River. (BOR)

· Identify and repair, or remove, or relocate roads and culverts that are susceptible to mass wasting and bank failures; that negatively impact riparian areas, and inhibit connectivity and natural stream functions in all fish-bearing watersheds. (WDFW)

· Protect public properties from improper and destructive river access, four-wheeling in flooded areas and wetlands, and dumping on public lands. (Tapteal)

· Manage dispersed and developed camping to avoid impacts to fish spawning and rearing habitat. (WDFW)
· Recommend alternatives for establishing more normative flow regimes in the Yakima core area. (WDFW)
· Develop and implement adaptive livestock grazing management plans which include performance standards and targets for habitat and water quality conditions that grazing practices must meet. Plans should address excluding grazing from fish spawning grounds during times of the year that spawning occurs (e.g. August-October). (WDFW)

· Control noxious weeds especially along the lower Yakima River, especially within the Chamna Natural Preserve and replace exotic plants with native species (willows, roses, etc.) to restore wetland and riparian areas.

· Initiate a water quality monitoring program in the lower Yakima River below Kiona, where no monitoring is currently being conducted. (Tapteal)

· Protect streambeds, rivershore, and riparian and adjacent upland from motor vehicle damage. A sizable fraction of rivershore in Richland should be protected from access by motor vehicles. Segments of rivershore in Richland are completely denuded from people driving to the river’s edge to party and sit on their tailgate while fishing.

· Proper parking areas and fishing access that afford habitat protection are needed. (Tapteal)

· Restore sloughs, ponds, and side channels within to restore natural ecological processes and habitat of the area and help reduce water temperatures. 

· Cities and county need to work together to strengthen shoreline codes and create larger setbacks.

· An examination of water withdrawals by rivershore properties is needed to determine if they are within the permitted allotments.

· An estimation of the cumulative withdrawal of rivershore properties is also needed. 

· County health departments need to inspect existing and older septic systems within the floodplain to ensure they are working properly.

Harvest

· Reduce angler pressure in areas where incidental mortality continues to be detrimental to recovery. 

· Reduce angler pressure in areas where incidental mortality continues to be detrimental to recovery. 

· Expand harvest opportunities for treaty Indian and sport fisheries inside and outside the Yakima Subbasin while meeting objectives for genetics, experimentation, natural production, and ecological interactions.  

· Utilize innovative techniques such as seasonal or permanent road closures and establishment of conservation regulations or fisheries management policies for other fisheries whose popularity may result in increased bull trout by-catch. (WDFW)

Passage

· Continue monitoring new and existing fish passage facilities within the Yakima River basin to ensure that they are adequately protecting fish and are being operated and maintained to meet NMFS fish protection criteria. (PNNL)

· Properly screen all remaining major water diversions on Yakima River Basin tributaries where fish or habitat may be affected by diversions and barriers. This effort generally referred to as Phase III. USBOR led the Phase I and Phase II efforts to properly screen all major water diversions on the mainstem Yakima River and in some of the tributaries. Phase III continues this effort. Phase III collaborators include the USBOR, WDFW, Yakima Nation, Conservation Districts (KCCD, NYCD), the KCWP and its members (Kittitas Reclamation District, Cascade Irrigation District, Ellensburg Water Company, Westside Irrigation Company, individual water rights holders and other water suppliers providing irrigation water for more than 90,000 acres in Kittitas County). In addition, individual diverters on tributaries and smaller irrigation entities will become involved as this process evolves. More than 50 individuals and irrigation entities have already stepped forward, indicating their desire to properly screen and provide for fish passage. (BOR) (YN) (WDFW) (Conservation Districts)

· Mitigate for the effects of barriers such as road culverts to both juvenile and adult anadromous and resident fishes. Existing culverts that block access to upstream rearing/spawning habitat need to be retrofitted to improve passage conditions (and those modifications should be evaluated in the field). (PNNL)

· Restore migratory access to the historic range of anadromous fishes through construction of fishways, screens, pumps and on-farm irrigation systems that will allow safe access to productive spawning and rearing habitats in key tributaries. (YN)

· Screen all water diversions and irrigation ditches which may create low water barriers and increase stranding of bull trout in the Yakima core area (e.g., Beck Diversion, John-Cox Ditch, Wapato Irrigation Project Diversion, Rattlesnake Creek, Teanaway River). (WDFW)

· Replace culverts that are passage impediments. Continue operation and maintenance of BOR owned and some BPA owned fish passage and protection facilities.

· Work with other entities to provide passage for anadromous fish in Yakima basin tributaries; identify fish barriers or unscreened diversions; and develop solutions that allow for fish passage. (BOR)

· Prevent fish mortalities, including of ESA-listed salmonids, caused by the Naches River Water Treatment Plant intake systems. (City of Yakima)

· Eliminate the disruption of fish habitat at the Fruitvale Irrigation Canal diversion site on the Naches River as currently occurs during annual in-river maintenance. (City of Yakima)  

· More efficient conveyance and use of water withdrawn from the Naches River for the City of Yakima is needed. (City of Yakima)
Research, Monitoring and Evaluation

WDFW Vegetation Monitoring

Habitat evaluation procedures (HEP) will be conducted by WDFW wildlife area staff, Vegetation Management Team personnel, and volunteers every five years to monitor :general habitat trends. At least two baseline transects will be replicated in each cover type for each area evaluated.  Areas will be selected on the basis of differences in cover type, management history, and current management/restoration protocols. Data on shrub and herbaceous cover (Daubenmire 1970), visual obstruction (Robel et al. 1970), and species composition will be systematically collected using standard techniques.  HEP surveys will be conducted within the same general time frame and location as the original baseline transects to ensure similar plant phenology. All transects will be documented with standard photographs.

Substantial areas of noxious weeds will be mapped and monitored every two years.  Standard and periodic photographs will be taken at each area monitored.  Site specific enhancement/maintenance monitoring will be done with similar techniques, but with more flexibility in periodicity (every 1 to 5 years).  All techniques will be designed to be rigorous under field conditions, to produce data that is statistically sound when analyzed, and to document results that are potentially useful with regard to future management opportunities

Monitoring, such as the vegetation monitoring program described above, is an important component of adaptive management. Adaptive management consists of 4 basic steps: 1) resource objectives are developed to describe the desired condition; 2) management is designed to meet the objectives; 3) the response of the resource is monitored to determine if the management objective has been met; and 4) management is adapted (changed) if objectives are not reached. Monitoring provides the link between objectives and adaptive management. 

Monitoring within Wenas Wildlife Area (WWA) 

Monitoring includes both vegetation and wildlife. In addition, WDFW personnel and/or volunteers conduce neo-tropical bird surveys, sage grouse survey, mule deer/elk production counts, and hunter harvest surveys.

WWA, a BPA-funded mitigation project, provides habitat for both T&E species and Priority Habitat Species (PHS) and is an important link in WDFW’s ongoing efforts to reverse downward population trends in shrub-steppe obligate wildlife species, such as sage grouse, and to improve water quality for both anadromous and resident fish alike. 

· Resolve uncertainties about the role conditions in the lower Yakima River play in the natural production of the basin’s fall chinook salmon; that is, address subyearling fall chinook survival; assess the quantity and quality of fall spawning and rearing habitat below Prosser and elsewhere; estimate channel fish predation more precisely; understand life histories of channel catfish and other non-native predators; and evaluate costs and benefits of increasing connectivity of lower Yakima River to the mainstem Columbia River, which would increase potential fall chinook habitat. (PNNL)

· The impact of uncontrolled urban runoff to anadromous fish-bearing streams needs to be determined. (YN)

· Identify and assess site-specific threats that are likely having a negative effect on the suitability of bull trout habitats used for spawning, rearing (adult and juvenile), migrating, and over-wintering. (WDFW)

· Investigate alternative means to reduce or eliminate the possibility of entrainment losses in the outlet works of all the storage dams. (WDFW)

· Investigate feasibility of providing fish passage at Keechelus, Kachess, Cle Elum, Bumping, and Rimrock Reservoirs, Clear Lake and Big Creek diversion dam. (WDFW)

· Evaluate reservoir operations as they relate to water level manipulations and provide recommendations to insure successful passage to and from natal streams for adfluvial bull trout populations. (WDFW)

· Assess the usefulness, cost, and feasibility of modifying the outlet works of all of the storage dams to provide enhanced water temperature control.

· Assess effects of residential and shoreline/floodplain development in known bull trout habitat (e.g., Lower Little Creek and Naches River). (WDFW)

· Inventory the distribution and status of westslope cutthroat, resident rainbow trout and other resident native fish species and to develop status reports similar to those developed for salmon, steelhead and bull trout in both streams and lakes, particularly alpine lakes.

· Determine the phenotypic and genotypic characteristics of progeny resulting from interbreeding between anadromous and resident forms of O. mykiss in the Yakima River basin. Additional genetic profiling of westslope cutthroat is needed (Trotter et al. 1999). 

· Evaluate the impact of resident trout fisheries on anadromous fish, particularly ESA listed species such as steelhead and bull trout. Biologists need to evaluate the response of resident trout and anadromous fish populations to sport fishing regulations implemented since the late 1980’s (WDFW 1984; Wright 1992). The impact of fish stocking practices, particularly downstream movement of fish from lakes and reservoirs is not known.

· Information regarding the lacustrine life-stage of bull trout is needed for all five basin reservoirs —Keechelus, Kachess, Cle Elum, Rimrock, and Bumping. (As discussed in Limiting Factors, fragmentation and isolation of bull trout populations or subpopulations occurred as a result of the construction of water storage dams in the Yakima subbasin.)

· Determine the status of kokanee (Oncorhynchus nerka) in the Keechelus, Kachess, Cle Elum, Rimrock, and Bumping lakes. As an important prey source for bull trout in other systems, kokanee abundance is correlated with bull trout recruitment (Beauchamp and VanTassell, in press). 

· All trophic levels in Keechelus, Kachess, Cle Elum, Rimrock, and Bumping lakes need to be studied in order to evaluate any bottom-up or top-down effects in the aquatic community. 

· Assess the relative abundance, distribution and trophic interactions of the diverse fish assemblages in Keechelus, Kachess, Cle Elum, Rimrock and Bumping reservoirs.

· Supplement the Bureau of Reclamation’s limnological surveys (water quality, primary production and zooplankton dynamics): survey the fish community and conduct diet analyses. Bioenergetic analysis may also be needed to estimate bull trout consumption demands on kokanee and kokanee consumption demands on the standing crop of zooplankton, thereby quantifying the important trophic linkages affecting this sensitive species.

· Little information exists on the limnology and fish populations of the Yakima River Basin reservoirs. Mongillo and Faulconer conducted a limnological and fish survey in 1980-81 for WDFW and Heibert a lower trophic and water quality survey in 1998-99 for BOR. Mongillo and Faulconer’s study found all 5 reservoirs to be meso-oligotrophic to oligotrophic; however, the recent surveys by Heibert found the reservoirs to be ultra-oligotrophic. This difference could be due to the use of different lake classification indexes; however, if oligotrophication is occurring, then actions may be necessary to boost production back to a level which would maximize the spawning potential of the tributaries in each system.

· Monitor kokanee, burbot and lake trout fisheries to obtain harvest or catch rate data. All of these sport fish populations are self-sustaining, but recruitment, age structure and impacts of planktivory and piscivory have not yet been studied and need to be studied. (WDFW)

· Evaluate bull trout hybridization with brook trout and presence and effects of viable hybrids. 

· Conduct intensive bull trout distribution and spawning surveys in the North and Middle Fork Teanaway, Cle Elum River, American River, Yakima River between Easton and Keechelus Lake, Cowichee Creek and other areas. Continue to conduct bull trout spawning surveys.

· Collect and analyze physical, chemical, and biological information on reservoirs in the Yakima Subbasin. (See additional needs above under Resident Fish).

· Determine movement and seasonality of use of different habitat types of adult and sub-adult migratory bull trout with specific emphasis on the mainstem Yakima River.

· Evaluate culvert modifications to determine if passage conditions have improved (PNNL)

· Evaluate management options for municipal aquifer and surface water withdrawals that would improve the timing of water extraction to minimize impacts on water supply.

Fish Physiology

· Continue monitoring the physiological development of Yakima hatchery spring chinook salmon to further evaluate and improve the ability of supplementation hatcheries to produce high quality smolts with morphological, physiological, behavioral, and life-history attributes similar to wild fish.

· Future studies should be conducted to more accurately determine the incidence of precocious male maturation in both wild and hatchery populations of Yakima spring chinook

· Future studies should be conducted at the Cle Elum Supplementation and Research facility to develop rearing strategies for controlling precocious male maturation in the hatchery population.

· At least three genetically distinct stocks of spring chinook salmon have been identified in the Yakima River.  Increased levels of straying due to hatchery rearing or acclimation/release practices may have negative genetic and ecological impacts on existing wild populations.  Future physiology studies of juvenile spring chinook should incorporate assessment of imprinting by juveniles released from different acclimation sites and ultimately compare these data with patterns of homing displayed by returning adults.

Other

· Obtain and utilize information from outside sources —with various state and federal agencies, other research programs, hatcheries, and university researchers—regarding environmental and harvest-related impacts on all anadromous salmonids occurring outside the Yakima basin. (YN)

· Creative cooperation among agencies and organizations is needed to be able to go beyond the minimum mandatory mitigation when opportunities arise to benefit fish and wildlife. (County of Yakima)

Wildlife

Wildlife Populations

For many species of a lack of information is the a significant limiting factor. For these species effective survey and monitoring techniques need to be developed and implemented, and/or a better understanding of ecology, demographics, and life histories needs to be gained. Recovery plans need to be written for native species that are in decline. Species in danger of becoming listed as threatened or endangered need to have their ranges expanded into currently unoccupied habitats and/or population densities increased within currently occupied areas. Increased public awareness of wildlife related issues throughout the subbasin is also needed.

Wildlife Habitats

For most wildlife species limited by habitat availability, key habitat areas need to be identified, protected, enhanced, restored and managed to provide ecological, cultural, and sociological benefits. Vegetation and hydrologic processes need to be restored where appropriate. Habitat connectivity needs to be improved to reduce the negative effects of habitat fragmentation.  Habitat restoration techniques that are feasible over large landscapes need to be developed and monitored, and the information gained shared between agencies and private landowners.

Amphibians

Needs identified by McAllister et al (1999), McAllister (Pers. Comm., 2001), and Nordstrom and Milner (1997) for amphibians include:

· Protection of habitats

· Development of effective survey and monitoring techniques

· Baseline surveys and inventories

· Monitoring of populations

· Protection from introduced species, such as bullfrogs

Reptiles

Needs identified by Hays et al (1999), McAllister (Pers. Comm., 2001), Nordstrom and Reiner (1997), and Nordstrom and Whalen (1997) for reptiles include:

· Protection of habitats

· Baseline surveys and inventories

· Monitoring of populations

· Gain a better understanding of ecology and life histories 

Waterfowl

Many plans have identified the needs of waterfowl in the Yakima Subbasin (Lloyd et. al 1993, Meuth 1989, Parker 1989, Bich et. al 1991, Ratti and Kadlec 1992, YN 1994, YN 2001).  

These needs can be categorized as follows:

Breeding – 

· Restore floodplain hydrology in riparian wetland areas to provide habitat

· Increase amount and quality of nesting cover

· Increase amount and quality of brood rearing habitat

· Management of waterfowl habitats to maintain quality 

· Continue to monitor breeding activity (pair counts, nest surveys)

· Continue research pertaining to waterfowl use of irrigation projects

Migration and Wintering

· Restore floodplain hydrology in riparian wetland areas to provide habitat

· Increase the amount and availability of field grains in the Lower Subbasin

· Increase the amount of moist soil habitats in floodplain areas

· Restore agricultural habitats for nesting and brood rearing

· Increase quality of waterfowl reserve areas

· Continue summer banding efforts to monitor migration and survival

Bald Eagle (Haliaeetus leucocephalus) 

Needs for bald eagles include (USFWS 1986): 

· Management and protection of important eagle habitats (nesting, roosting, foraging), including primary and potential habitats

· Augmentation of populations

· Increased law enforcement and public awareness

· Continued research on eagle requirements to provide future management direction. 

· Continued monitoring of eagle populations and productivity.

Peregrine falcon (Falco peregrinus)

Needs for peregrine falcons include (USFWS 1982, 1991):

· Habitat protection, especially nest sites, potential nest sites and areas of prey concentrations

· Breeding and wintering surveys

· Population surveys of occupancy and reproduction, and analyses of eggshell thickness and contamination

· Population enhancement, including egg manipulation, fostering, and hacking

· Research on population dynamics, movements and contamination

· Monitoring programs to ensure populations remain viable

Sandhill Crane (Grus canadensis)

Needs for sandhill cranes include:

· Monitor long-term population trends 

· Identify historical nesting areas

· Restore nesting habitat

· Manage nesting habitat to ensure reproductive success of breeding population

· Identify key lands for conservation easements and/or acquisition

· Manage nesting habitat to ensure reproductive success of breeding population

Beaver (Castor canadensis) 

Needs for beavers in the subbasin include:

· Development and initiation of standardized, objective population monitoring systems

· Restoration of wetlands and riparian habitats, especially in higher elevation areas of the subbasin

Forest Carnivores

Needs identified by US Fish and Wildlife Service (1993), Lewis (Pers. Comm., 2001) and WDFW (www.wa.gov/wdfw/wlm/diversty/soc/graywolf.htm) for forest carnivores include:

· Protection of habitats 

· Conduct baseline surveys and inventories

· Monitor populations

· Protection from human-caused mortality

· Maintenance of adequate prey base

· Gain a better understanding of ecology and life histories

· Investigation of population dynamics

· Development of recovery plans

Forest Raptors

Needs for forest raptors include:

· Manage nesting habitat to ensure reproductive success of breeding populations

· Protect mature forest nesting habitats

· Provide habitats that include major components of large diameter trees 

· Identify historic nesting areas

· Restore nesting habitat through appropriate forestry treatments (thinning, prescribed fire, etc)

· Monitor long-term population trends 

· Continue research, including territory size and food habits.

· Identify key lands for conservation easements and/or acquisition

Migratory Songbirds

Needs for migratory songbirds include:

· Protect and manage nesting habitat to ensure reproductive success of breeding population

· Monitor long-term population trends 

· Identify historical nesting areas

· Restore nesting habitat

· Identify key lands for conservation easements and/or acquisition

Cavity Excavators 

Needs for cavity excavators include:

· Manage habitat to ensure reproductive success of breeding populations

· Provide habitats that include major components of large diameter trees 

· Protect mature conifer forests, riparian habitats and oak woodlands 

· Restore large diameter tree components through appropriate forestry treatments 

· Control snag cutting for firewood 

· Reduce road densities to reduce snag cutting

· Monitor long-term population trends 

· Continue research into habitat needs and associations

· Educate forest users to the value of snags and wildlife tree habitats

· Identify key lands for conservation easements and/or acquisition

Big Game (Deer, elk)

Needs for big game species include:

· Protection of habitats, especially winter range and riparian habitats

· Better demographic and population monitoring

· Investigations of population dynamics

· Reduction of road densities 

Shrub Steppe Associated 

Ferruginous Hawk (Buteo regalis)

· Improved ferruginous hawk nest occupancy and success

· Assess possible affects of contaminants on survival and nest occupancy rates and relate these to hawk movements

Burrowing Owl (Speotyto cunicularia)

· Monitoring to detect changes in burrowing owl populations

· Inventories of occupied burrows in areas with high burrowing owl densities

· Identification of habitat needs 

Golden Eagle (Aquila chrysaetos)

· Improve understanding of golden eagle baseline ecology in the Yakima Subbasin specifically food habits, and the relationship of shrubsteppe prey to nest occupancy and productivity

· Assess possible contaminant loads in golden eagles and determine year-round movements of locally breeding golden eagles from satellite telemetry.

Sage grouse (Centrocercus urophasianus)

· Reduction (through restoration) and prevention of further degradation and fragmentation of large contiguous blocks of shrubsteppe habitat.

· Expansion of sage grouse range into currently unoccupied areas.

· Evaluation of potential habitat that is currently unoccupied

· Restoration of the shrubsteppe herbaceous species (grasses and forbs) on a landscape scale

· Restoration of sagebrush in areas where the shrubsteppe herbaceous component already exists

Shrub Steppe Migratory Songbirds 

Needs for sage thrasher, loggerhead shrike, sage sparrow, Brewer’s sparrow and others in the subbasin include:

· Reduction (through restoration) and prevent further degradation and fragmentation of large contiguous blocks of shrubsteppe habitat

· Improved monitored to detect changes in their populations

Pygmy Rabbits (Brachylagus idahoensis)

· Surveys for possible pygmy rabbit presence in potential habitat

· Restoration of shrubsteppe habitat with deep soils

Black-tailed (Lepus californicus) and White-tailed (Lepus townsendii) Jackrabbits 

· Develop monitoring to detect changes in jackrabbit populations

· Investigate apparent population decline and habitat relationships

Western Gray Squirrel (Sciurus griseus)

Needs identified for management and enhancement of western gray squirrels include:

1. Conduct study of impacts from timber harvest on western gray squirrel habitat use

2. Develop methodology to adequately monitor population trends

3. Conduct additional surveys on the Yakama Indian Reservation for western gray squirrel population distribution

4. Identify and acquire important lands to maintain or increase western gray squirrel population and improve travel corridors between key population centers 

5. Evaluate threat from eastern gray squirrel range expansion in western gray squirrel habitat

Butterflies 

Needs identified by Potter et al (1999) and Larsen et al (1995) include:

· Protection of habitats 

· Inventory, surveys and monitoring of butterfly populations 

· Maintenance and restoration of habitats

· Further investigation of the ecology and life history requisites of butterflies

Bats

Needs for bats include:

· Protect key roost and hibernacula habitats to ensure reproductive and overwintering success

· Perform baseline studies to determine species present and habitat associations

· Monitor long-term population trends 

Bighorn Sheep (Ovis Canadensis)

Needs identified for bighorn sheep include:

· Protection of habitats

· Removal of domestic sheep from bighorn sheep range

· Monitoring of populations

Mountain Goats (Oreamnos americanus)

Needs identified for mountain goats include:

· Reduction of road densities in mountain goat habitats

· Monitoring of populations

· Investigation of population dynamics


Wildlife Habitat

Forested

Needs identified for forested habitats include:

· Protect remaining old forest stands, particularly ponderosa pine 

· Re-introduce fire in maintenance of dry forests

· Protect healthy populations of Western white pine resistant to blister rust

· Maintain large tree components

· Decrease road densities

· Reduce fragmentation of forest habitats


Fringe/Transition

Winter Range

Needs identified for winter range habitats include:

· Protect from development, overgrazing and conversion to agriculture

· Appropriate fire management



Oregon White Oak (Quercus garryana)

Needs identified by Larsen and Morgan (1998) for white oak habitats include:

· Protection from development, overgrazing, conversion to agriculture 

· Restoration of cyclic fire 

· Protection from woodcutting

Riparian/Wetland 

Needs identified for riparian habitats include:

· Reconnect normative hydrologic processes to floodplain habitats

· Reestablish cottonwood gallery forests

· Remove levees and dikes in priority areas

· Reconnect side-channel and wetland habitats

· Protect high quality habitats 

· Restore areas that provide corridor connection 

Wetlands

Needs identified for wetland habitats include:

· Reconnect normative hydrologic processes to floodplain habitats

· Reconnect side-channel and wetland habitats

· Protect high quality habitats 

· Restore areas that provide corridor connection 

· Manage wetland areas to maintain fish, wildlife and cultural benefits

Shrub Steppe

· Reduce (through restoration) and prevent further degradation and fragmentation of large contiguous blocks of shrubsteppe habitat

· Evaluate shrubsteppe restoration techniques and share information between agencies, tribes, private landowners and other groups involved in shrubsteppe restoration

· Develop and implement shrubsteppe restoration techniques that are economically feasible over large landscapes (e.g. establishing sagebrush by seed rather than by hand-planted rooted seedlings).

· Support education efforts on the value of shrub steppe habitats

Agricultural

· Habitat restoration on chronically idle or unfarmable lands

· Permanent vegetation restoration and management on canal and drain right-of-ways

· Development of wildlife habitat on edge, fence row and economically marginal lands 

· Wetland restoration and management throughout the agricultural zone

· Utilization of tillage and harvest methods that allow waste grain to remain available to wildlife throughout the winter months
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