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Abstract

The Confederated Tribes of the Colville Reservation are currently proposing and implementing a focused array of salmon and steelhead propagation initiatives in an effort to rebuild anadromous, naturally-produced salmon runs and increase harvest opportunities in the Okanogan basin. The Colville Tribes and fishery co-managers initiated a one-year spring Chinook program in the Okanogan River with the acclimation and release of 300,000 Carson stock Chinook planned for April 2002.  The Tribes are currently proposing to continue this program with the annual production of 500,000 Carson stock spring Chinook juveniles at the existing WDFW Beaver Creek Hatchery. New acclimation/release sites on the Okanogan River are also being developed in conjunction with additional production releases below Chief Joseph Dam.  Additionally, a natural broodstock program for steelhead will be initiated at the Cassimer Bar hatchery site.  The Colville Tribes are proposing to expand and reform the existing summer/fall Chinook program in the Okanogan and Columbia Rivers to promote use of historic natural habitats and provide more hatchery-origin Chinook for tribal and recreational selective fisheries. Testing and deploying selective fishing gear is also being proposed to restore a minimum level of tribal fishing opportunity and complement planned propagation programs.  The Monitoring and Evaluation (M&E) program itself is specifically designed to monitor key components of juvenile fish survival, habitat utilization, production potential, and adult passage, habitat utilization and spawning success.  The program will also contain components to monitor the success of reestablishing extirpated stocks, critical and endangered species and future potential for creating natural broodstock.  Finally, an examination of selective fisheries gear types and both tribal and sport fisheries will be initiated.  

Monitoring and Evaluation Programs

The proposed BPA-funded programs to which this effort apply are as follows:

1. Selective Fish Collection and Harvesting Gear

This project will develop, test and deploy several types of selective fishing gear to capture chinook, steelhead, and sockeye for the purposes of tribal harvest, brood stock collection, and research, monitoring, and evaluation.

2. Phase I Okanogan River Spring Chinook Production

This project will reintroduce spring chinook into the Okanogan sub-basin to provide for tribal C&S and recreational fisheries.  The program will also be used to collect information on the feasibility of reintroducing ESA-listed chinook in Phase II.

3. Develop Local Okanogan River Steelhead Brood Stock

Project will collect steelhead brood stock from local sources and transfer propagation activities from Wells Hatchery to Cassimer Bar Hatchery.  

4. Develop and Propagate Local Okanogan River Summer/Fall Chinook
Project will acclimate existing summer chinook production near historic habitat, increase production for the Okanogan and upper middle Columbia rivers, initiate production of late-arriving fall chinook, and initiate a local chinook brood stock.

The project will monitor and evaluate natural spawning, rearing, survival, age and growth characteristics and life histories of juvenile and adult steelhead and spring and summer/fall Chinook salmon and their naturally produced progeny in the Okanogan basin by:

1. Coordinating the Monitoring and Evaluation of Okanogan Basin steelhead, Spring and fall/summer chinook production with appropriate tribal, state, and federal management agencies and independent scientists in the Okanogan basin;

2. Monitoring spawning activities of supplemented and natural steelhead, spring and fall Chinook in the Okanogan basin;

3. Measuring timing and survival of juvenile steelhead, spring and summer chinook salmon smolts migrating to Wells Dam;

4. Measuring juvenile salmonid abundance, distribution and rearing densities at index sites and selected reaches in the Okanogan basin;

5. Determining age, growth, and life history characteristics of  Steelhead and Chinook salmon in the Okanogan basin, and

6. Estimating tribal and non-tribal harvest of adult salmon returning to Okanogan basin.

Thus, the Okanogan Basin Monitoring and Evaluation (M&E) Program provides a comprehensive research program that will document will evaluate data on a system-wide basis incorporating production, passage, transport, and survival information.  This information will be vital for a assessing both focused and regional production programs and for selective gear performance for use by the co-managers, the Upper Columbia Salmon Recovery Board, the Regional Technical Team, and for the National Marine Fisheries Service (NMFS) as the Technical Recovery Team contemplates production-based recovery scenarios.  Finally, this information will provide the basis to all regional entities in developing the subbasin plan under the Council’s Fish and Wildlife Program.

b. Technical and/or scientific background
The following is excerpted from the Okanogan Subbasin Summary (CTC 2001):

“Over hundreds of years northwest Native American tribes developed an economic and social dependence upon Columbia River salmon. Fishing areas such as Celilo Falls and Kettle Falls were focal points from May through August, during salmon runs that reached 7.5 million per year. Several tribes gathered to net, spear, dry, and trade salmon. Early European explorers and trappers remarked at the "millions" of salmon ascending Kettle Falls. As many as 40,000 salmon may have been taken by native fishermen around Kettle Falls in the early 1800s. In the mid‑1800s there was a marked drop in the size of some salmon runs.  Major salmon shortages in the mid-​Columbia were noted by whites in the late 1820s, and early 1830s and at Kettle Falls in the 1880s. Indians were starving and had abandoned some of the traditional fishing spots due to lack of returning adult salmon. This points to the unpredictability of ocean rearing and survival conditions, which could be a contributing factor in today's declining runs (Schalk, 1986).

By the mid‑1800s, European settlers in the Columbia River area established net sites and built commercial canneries in the central and lower reaches of the Columbia River. This harvest peaked at 2.3 million fish in 1883. From 1889 to 1922, the resource sustained an average annual harvest of 25 million pounds. Average yield was approximately 1.3 million fish from 1890‑1920.  Runs continued to decline steadily, and by 1958, the harvest was down to about 5 million pounds. The early canneries depleted some of the salmon runs before the first dams were built.  

As spring and summer Chinook runs declined at the turn of the century, the harvest shifted to fall Chinook.  By 1912, the ocean commercial fishery was established in the Columbia River delta, with a fleet of 1,000 trolling boats.  

Ten dams were planned for the Columbia River during the 1930s to control flooding and produce cheap electricity.  In 1933, Rock Island Dam was the first completed, followed by Bonneville Dam in 1938, and Grand Coulee Dam in 1941.  Fish passage was not provided at Grand Coulee Dam, although the biology and engineering were available at the time.  As a result, salmon spawning was eliminated upstream of the dam. 

In 1956, the pool behind The Dalles Dam was flooded, eliminating Celilo Falls, the traditional tribal fishing area (NW Power Planning Council, 1992). By 1958, all non‑Indian commercial fishing in the Columbia River above Bonneville Dam had ended. In 1967, Hells Canyon Dam was completed and blocked upstream migration of adult Chinook salmon on the upper Snake River (NW Power Planning Council, 1992).  During this period, the human population in the Columbia Basin grew as a result of the cheap electric rates and improved irrigation. 

The remaining runs were lost or reduced due to hydroelectric dams, irrigation diversion dams, and commercial fishing, and a shift was made to hatchery production.  Today hatchery‑raised salmon make up 80 percent of the total harvest in the Columbia Basin.”

Steehead

The historical record for steelhead trout in the Okanogan Basin is incomplete (Mullan, et al., 1992), but it is likely that very few ever used the Okanogan River.  Salmon Creek, Omak Creek, and the Similkameen River supported small runs, but these were eliminated or reduced by passage barriers (NMFS, 1998). Few wild steelhead currently spawn successfully in the Okanogan Basin because many of the tributaries with spawning habitat are dewatered during the summer months.  Furthermore, elevated temperatures and sedimentation in the Okanogan River limit quality and quantity of cold water refugia.

In the spring of 2001, Heather Barlett, WDFW fisheries biologist, and Chris Fisher, CCT fisheries biologist, observed 2 steelhead redds in Bonaparte Creek and witnessed a steelhead spawning in Tonasket Creek.  Whether or not the environmental conditions of Bonaparte Creek remained conducive for steelhead this year is unknown, however, Tonasket Creek is dry (Fisher, 2001).

The river is primarily used as a migration corridor to clearer, colder tributaries.  Current habitat conditions in the migration corridor are poor for most if not all history types.  

Five life history types are identified:

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

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

3.
Spawn and rear in Okanogan River and tributaries upstream of Lake Osoyoos, overwinter in the lake, and outmigrate in spring.

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

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

In the early 1960s, the Washington State Department of Game (now WDFW) began the steelhead hatchery program. This resulted in over-harvests of wild steelhead in mixed stock fisheries (Douglas, Chelan, and Grant PUDs, 1998).  By the 1980s, it was standard practice to clip the adipose fin on hatchery stock, in order to distinguish the two populations and spare the wild steelhead.  Table 1. summarizes steelhead sport fishery harvest from 1965 – 1994.  

Table 1.:  US Sport Fishery Harvest of Adult Summer Steelhead Trout in the Okanogan Basin, 1965 – 1994 (Streamnet, 2001).

Stream Name
From Mile
Production
Begin Date
End Date
No.

Okanogan River
0 - 77.2
Hatchery
5/1/86
4/30/87
706

 
 
Hatchery
5/1/87
4/30/88
159

 
 
Hatchery
5/1/88
4/30/89
131

 
 
Hatchery
5/1/89
4/30/90
317

 
 
Hatchery
5/1/90
4/30/91
78

 
 
Hatchery
5/1/91
4/30/92
489

 
 
Hatchery
5/1/92
4/30/93
516

 
 
Hatchery
5/1/93
4/30/94
107

 
 
 
 
 
 

 
 
Mixed
5/1/65
4/30/66
20

 
 
Mixed
5/1/66
4/30/67
129

 
 
Mixed
5/1/67
4/30/68
10

 
 
Mixed
5/1/68
4/30/69
22

 
 
Mixed
5/1/69
4/30/70
6

 
 
Mixed
5/1/70
4/30/71
31

 
 
Mixed
5/1/71
4/30/72
66

 
 
Mixed
5/1/72
4/30/73
12

 
 
Mixed
5/1/73
4/30/74
6

 
 
Mixed
5/1/74
4/30/75
2

 
 
Mixed
5/1/75
4/30/76
2

 
 
Mixed
5/1/76
4/30/77
8

 
 
Mixed
5/1/77
4/30/78
9

 
 
Mixed
5/1/78
4/30/79
4

 
 
Mixed
5/1/79
4/30/80
10

 
 
Mixed
5/1/80
4/30/81
7

 
 
Mixed
5/1/81
4/30/82
2

 
 
Mixed
5/1/82
4/30/83
6

 
 
Mixed
5/1/83
4/30/84
34

 
 
Mixed
5/1/84
4/30/85
397

 
 
Mixed
5/1/85
4/30/86
1193

 
 
 
 
 
 

 
 
Natural
5/1/86
4/30/87
336

 
 
Natural
5/1/87
4/30/88
2

 
 
Natural
5/1/88
4/30/89
0

 
 
Natural
5/1/89
4/30/90
0

 
 
Natural
5/1/90
4/30/91
0

 
 
Natural
5/1/91
4/30/92
4

 
 
Natural
5/1/92
4/30/93
26

 
 
Natural
5/1/93
4/30/94
0

 
 
 
 
 
 

Similkameen River
0 - 27.8
Hatchery
5/1/86
4/30/87
314

 
 
Hatchery
5/1/87
4/30/88
72

 
 
Hatchery
5/1/88
4/30/89
128

 
 
Hatchery
5/1/89
4/30/90
164

 
 
Hatchery
5/1/90
4/30/91
139

 
 
Hatchery
5/1/91
4/30/92
447

 
 
Hatchery
5/1/92
4/30/93
256

 
 
Hatchery
5/1/93
4/30/94
76

 
 
 
 
 
 

 
 
Mixed
5/1/81
4/30/82
10

 
 
Mixed
5/1/82
4/30/83
13

 
 
Mixed
5/1/83
4/30/84
17

 
 
Mixed
5/1/84
4/30/85
339

 
 
Mixed
5/1/85
4/30/86
746

 
 
 
 
 
 

 
 
Natural
5/1/86
4/30/87
40

 
 
Natural
5/1/87
4/30/88
0

 
 
Natural
5/1/88
4/30/89
0

 
 
Natural
5/1/89
4/30/90
0

 
 
Natural
5/1/90
4/30/91
0

 
 
Natural
5/1/91
4/30/92
0

 
 
Natural
5/1/92
4/30/93
11

 
 
Natural
5/1/93
4/30/94
0

Spring Chinook

Spring Chinook have been extirpated from the Okanogan Subbasin.  Suitable habitat for spring Chinook exists above Enloe Dam and possibly in Salmon and Omak creeks.  Historical records indicate spring Chinook in Salmon Creek prior to 1906 (Craig & Suomela, 1941), tributaries upstream of Lake Osoyoos (Chapman, et al., 1994), and possibly in Omak and Similkameen Creeks (Fulton, 1968; Craig & Suomela, 1941).  There is no clear evidence that Chinook passed the natural falls on the Similkameen River (NMFS, 1998).  Chinook currently do not have access to upper Salmon Creek because the lower 4 miles are dewatered.  

Historically, Chinook in the Okanogan may have included the following life history types:

1. Spawn, rear, overwinter in Salmon Creek.

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

3. Spawn, rear in tributaries above Lake Osoyoos; overwinter in the lake.

4. Spawn, rear, overwinter in mainstem Okanogan above Lake Osoyoos.

5. Spawn, rear, and overwinter in Omak Creek.

In 2001, the USFWS Winthrop Hatchery released Carson stock spring chinook smolts and fry into Omak Creek.  

Summer Chinook. 

The summer chinook run has declined slightly in the Okanogan River over the last 20 years, and has increased slightly in the Similkameen River (Chapman et al., 1994).  The increase in the Similkameen population is at least partially due to the presence of the hatchery there, built in 1989.  Summer chinook are managed for natural production and spawn in limited areas between Zosel Dam and Malott in the mainstem Okanogan River.  In the Similkameen River, they  spawn from Enloe Dam downstream to Driscoll Island.  Many juveniles rear in the mid-Columbia impoundments after spending 1 to 4 months in the Okanogan.  Table 2. lists summer chinook spawning survey results, and Table 3 lists redd count survey results.  

Table 2:  Spawner Counts for Summer Chinook Salmon in the Okanogan River (Mile 0 to Mile 81.9) 1977 - using Fish per Mile; estimation method unknown (Streamnet, 2001).

Begin Date
End Date
N

1/1/77
12/31/77
24

1/1/78
12/31/78
29

1/1/79
12/31/79
19

1/1/80
12/31/80
18

1/1/81
12/31/81
11

1/1/82
12/31/82
5

1/1/83
12/31/83
6

1/1/84
12/31/84
33

1/1/85
12/31/85
28

1/1/86
12/31/86
31

1/1/87
12/31/87
18

1/1/88
12/31/88
14

1/1/89
12/31/89
25

1/1/90
12/31/90
10

1/1/91
12/31/91
7

Table 3:  Redd Counts for Summer Chinook Salmon in the Okanogan River (Mile 0 to Mile 77.2) and Similkameen River (Mile 0 to Mile 27.8) 1956-1996 (Streamnet, 2001).

Stream Name
Begin Date
End Date
No.

Okanogan River
1-Jan-56
31-Dec-56
37


1-Jan-57
31-Dec-57
53


1-Jan-58
31-Dec-58
94


1-Jan-59
31-Dec-59
50


1-Jan-60
31-Dec-60
29


1-Jan-63
31-Dec-63
9


1-Jan-64
31-Dec-64
112


1-Jan-65
31-Dec-65
109


1-Jan-66
31-Dec-66
389


1-Jan-67
31-Dec-67
149


1-Jan-68
31-Dec-68
232


1-Jan-69
31-Dec-69
103


1-Jan-70
31-Dec-70
656


1-Jan-71
31-Dec-71
310


1-Jan-72
31-Dec-72
182


1-Jan-73
31-Dec-73
138


1-Jan-74
31-Dec-74
112


1-Jan-75
31-Dec-75
273


1-Jan-76
31-Dec-76
107


1-Jan-77
31-Dec-77
276


1-Jan-78
31-Dec-78
195


1-Jan-79
31-Dec-79
173


1-Jan-80
31-Dec-80
118


1-Jan-81
31-Dec-81
55


1-Jan-82
31-Dec-82
23


1-Jan-83
31-Dec-83
36


1-Jan-84
31-Dec-84
235


1-Jan-85
31-Dec-85
138


1-Jan-86
31-Dec-86
197


1-Jan-87
31-Dec-87
201


1-Jan-88
31-Dec-88
113


1-Jan-89
31-Dec-89
134


1-Jan-90
31-Dec-90
88


1-Jan-91
31-Dec-91
55


1-Jan-92
31-Dec-92
35


1-Jan-93
31-Dec-93
144


1-Jan-94
31-Dec-94
372


1-Jan-95
31-Dec-95
260


1-Jan-96
31-Dec-96
100

Similkameen River
1-Jan-57
31-Dec-57
30


1-Jan-58
31-Dec-58
30


1-Jan-59
31-Dec-59
31


1-Jan-60
31-Dec-60
23


1-Jan-63
31-Dec-63
17


1-Jan-64
31-Dec-64
51


1-Jan-65
31-Dec-65
67


1-Jan-66
31-Dec-66
154


1-Jan-67
31-Dec-67
77


1-Jan-68
31-Dec-68
107


1-Jan-69
31-Dec-69
83


1-Jan-70
31-Dec-70
357


1-Jan-71
31-Dec-71
210


1-Jan-72
31-Dec-72
55


1-Jan-73
31-Dec-73
64


1-Jan-74
31-Dec-74
130


1-Jan-75
31-Dec-75
201


1-Jan-76
31-Dec-76
184


1-Jan-77
31-Dec-77
139


1-Jan-78
31-Dec-78
268


1-Jan-79
31-Dec-79
138


1-Jan-80
31-Dec-80
172


1-Jan-81
31-Dec-81
121


1-Jan-82
31-Dec-82
59


1-Jan-83
31-Dec-83
57


1-Jan-84
31-Dec-84
301


1-Jan-85
31-Dec-85
309


1-Jan-86
31-Dec-86
300


1-Jan-87
31-Dec-87
164


1-Jan-88
31-Dec-88
191


1-Jan-89
31-Dec-89
221


1-Jan-90
31-Dec-90
94


1-Jan-91
31-Dec-91
68


1-Jan-92
31-Dec-92
48


1-Jan-93
31-Dec-93
152


1-Jan-94
31-Dec-94
463


1-Jan-95
31-Dec-95
337


1-Jan-96
31-Dec-96
252

The Confederated Tribes of the Colville Reservation (CCT) are preparing comprehensive plans now to reintroduce spring Chinook into the Okanogan basin and to expand the propagation of summer/fall Chinook in the basin.  These programs are being undertaken to achieve CCT goals of restoring naturally spawning populations of Chinook salmon in their historic habitats, providing reliable and predictable runs of hatchery-origin Chinook to support ceremonial and subsistence (selective) fisheries, and local recreational (selective) fisheries. . 

The Colville Tribes are proposing to expand and reform the existing summer/fall Chinook program in the Okanogan and Columbia Rivers to promote use of historic natural habitats and provide more hatchery-origin Chinook for tribal and recreational selective fisheries. Testing and deploying selective fishing gear is also being proposed to restore a minimum level of tribal fishing opportunity and complement planned propagation programs.  

The Colville Tribes and fishery co-managers initiated a one-year spring Chinook program in the Okanogan River with the acclimation and release of 300,000 Carson stock Chinook planned for April 2002.  The Tribes are currently proposing to continue this program with the annual production of 500,000 Carson stock spring Chinook juveniles at the existing WDFW Beaver Creek Hatchery. New acclimation/release sites on the Okanogan River are also being developed in conjunction with additional production releases below Chief Joseph Dam.  

New, expanded, and reprogrammed hatchery facilities combined with new acclimation facilities will be necessary to support these Chinook programs.  The CCT intends to soon complete Hatchery & Genetic Management Plans that will describe and analyze the strategic options and detail a preferred alternative to meet their and co-manager goals (Okanogan Subbasin Summary 2001).

This project is directly related to the spring Chinook production programs described here. 

It will serve as the monitoring and evaluation portion of those projects to determine effectiveness in reaching the goal of “sustainable, naturally producing populations”. As described in the Subbasin Summary, “research monitoring and evaluation should accompany all projects underway”.
c. Rationale and significance to Regional Programs
Implementation of this project would allow movement toward developing the escapement abundance data sets that provide a scientific basis for management, conservation, and allow evaluation of recovery thresholds (NMFS Biological Opinion 2000). 


The need for the Okanogan Basin Monitoring and Evaluation project is presented in: (1) 2000 FCRPS biological Opinion, Appendix H Research Action 1193 and Actions 174, 179, 180 (2) the Okanogan Subbasin Summary, which identifies the need to re-establish stream flows to recover and maintain fish populations and habitat; 3) the strategies and objectives of the Confederated Tribes of the Colville Reservation (CTCR) Integrated Resource Management Plan; 4) the goals and objectives of the Upper Columbia Salmon Recovery Funding Board (UCSRB) as outlined in USCRB (2001); 5) the 2000 Columbia River Fish and Wildlife Program (FWP), and 6) Wy-Kan-Ush-Me-Wa-Kush-Wit (Spirit of the Salmon;CRTIFC 1995).  

Okanogan Subbasin Summary. 

The anadromous fish species targeted for management in the Okanogan Basin are spring

Chinook, summer Chinook, sockeye, and summer steelhead. According to the Okanogan

Subbasin Summary (CTC 2001) “the goal is to restore sustainable, naturally producing

populations to support tribal and non-tribal harvest and cultural and economic practices 

while protecting the biological integrity and the genetic diversity of the watershed.” The

following outcome based objectives have been listed in the Subbasin Summary for

achieving this goal

1. improve adult pre-spawning survival

2. improve juvenile survival

Additionally, fish and wildlife needs described in the Okanogan Subbasin Summary include : “ Obtain baseline information on status of native fish communities.”

This project will serve to meet these strategies and objectives through the development of

baseline information on the existing adult-pre spawning and juvenile survival.

Colville Tribes Current Activities

Confederated Tribes of the Colville Reservation (CTCR) Integrated Resource

Management Plan. The objectives and strategies of the Confederated Tribes of the

Colville Reservation (CTCR) identified in the subbasin summary and detailed in the

CTCR Integrated Resource Management Plan include a goal of “supplement Okanogan 

Basin spring chinook and steelhead populations as necessary to effect recovery while 

conserving genetic integrity”. A strategy for realizing this goal is:

Strategy 1:  Explore all possible actions to reintroduce and recover spring

chinook in the Okanogan Subbasin.  

2000 Columbia River Basin Fish and Wildlife Program. The 2000 Columbia River Basin Fish and Wildlife Program (“FWP”) focuses on protecting and restoring natural ecological functions to watersheds. It also strives to protect and restore salmonid habitat, emphasizes wild salmonid production, and strives to ensure biodiversity.  Since wild salmonid production is an emphasis of the FWP, this project will address the effectiveness of CTCR’s wild salmonid production efforts to restore sustainable, naturally producing populations of Chinook.

NMFS Biological Opinion. The importance of collecting salmonid abundance information in determining population status and recovery thresholds of ESUs is clear (NMFS 20000. The biological Opinion recommended that accurate assessment of spawner escapement of listed ESUs are required for determining the viability, recovery status, and de-listing of ESUs under ESA.

The intentions of this proposed project are also consistent with the NMFS Biological Opinions RPAs. Many of the monitoring activities are designated in Actions 174, 179 and 180 and Biop Action #1 and #9.

d. Relationships to other projects 
This M & E program is directly related to a set of project being proposed to BPA by the CCT in the 2003-2006 Columbia Cascade Solicitation.  These are:

1. Selective Fish Collection and Harvesting Gear

This project will develop, test and deploy several types of selective fishing gear to capture chinook, steelhead, and sockeye for the purposes of tribal harvest, brood stock collection, and research, monitoring, and evaluation.

2. Phase I Okanogan River Spring Chinook Production

This project will reintroduce spring chinook into the Okanogan sub-basin to provide for tribal C&S and recreational fisheries.  The program will also be used to collect information on the feasibility of reintroducing ESA-listed chinook in Phase II.

3. Develop Local Okanogan River Steelhead Brood Stock

Project will collect steelhead brood stock from local sources and transfer propagation activities from Wells Hatchery to Cassimer Bar Hatchery.  

4. Develop and Propagate Local Okanogan River Summer/Fall Chinook

Project will acclimate existing summer chinook production near historic habitat, increase production for the Okanogan and upper middle Columbia rivers, initiate production of late-arriving fall chinook, and initiate a local chinook brood stock.

Federal Recovery Planning

One of the tasks identified by NMFS for the Interior Columbia Technical Recovery Team is to “identify research, monitoring, and evaluation needs.”  These will be predicated upon priorities for reseach and across ongoing, or planned, programs (NMFS, personal communicaition).  The Monitoring and Evaluation program for Reestablishment of Okanogan Basin Natural Production:  Steelhead, Spring and Summer/Fall Chinook Production, provides an opportunity to collect data on new strategies and programs that may contribute to the TRT work and assist the upper Columbia Regional Technical Team (RTT)and TRT identify opportunities and priorities.

These programs, and this concomitant M&E proposal are clearly supported by the FCRPS 2000 BiOp RPA #  182  which states: 

The Action Agencies and NMFS shall work within regional priorities and congressional appropriations processes to establish and provide the appropriate level of FCRPS funding for studies to determine the reproductive success of hatchery fish relative to wild fish. At a minimum, two to four studies shall be conducted in each ESU. The Action Agencies shall work with the Technical Recovery Teams to identify the most appropriate populations or stocks for these studies no later than 2002. Studies will begin no later than 2003.

The Natinoal Marine Fisheries Service Science Center (collaborator on this proposal an d project) provides general guidance in terms of overall R, M&E programs,  This M&E program is developed to coordiate and provide benefit to the Interior Columbia Basin Technical Recovery Teams’ effort at recovery planning.   NMFS M&E guidance states:

1. 
2002 LSRCP  
Project 200119 - LSRCP Fish Hatchery Monitoring and Evaluation - Idaho
Abstract: Monitor and evaluate Idaho's Lower Snake River Compensation Plan hatchery program.

2. 
2002 Blue Mountain  
Project 27026 - Monitoring and evaluation of aquatic resources in Wallowa Lake for the conservation and reestablishment of native fishes.
Abstract: Provide scientific information to aid conservation of native fishes of Wallowa Lake. Evaluate predatory and competitive impact of lake trout and Mysis relicta on kokanee and bull trout. Evaluate biological potential for sockeye reintroduction.

3. 
2002 Mountain Snake  
Project 28045 - Evaluating stream habitat using the Nez Perce Tribe Fisheries/Watershed Watershed Monitoring and Evaluation Plan
Abstract: WME will implement habitat surveys and fish snorkel stations in order to characterize quantity and quality of available spawning and rearing habitat and will evaluate stream response to watershed restoration and/or management activity.

4. 
2002 Mountain Snake  
Project 28054 - Evaluation of Pisces Fish Protective Guidance and Monitoring System
Abstract: Guide fish and monitor water conditions and fish passage

5. 
2002 Mountain Snake  
Project 198335003 - Nez Perce Tribal Hatchery Monitoring And Evaluation
Abstract: Monitor and evaluate results of the Nez Perce Tribal Hatchery so that operations can be adaptively managed to optimize hatchery and natural production, sustain harvest, and minimize ecological impacts.

6. 
2002 Mountain Snake  
Project 199107300 - Idaho Natural Production Monitoring and Evaluation
Abstract: Identifies limiting factors and recomends methods to improve adult-to-smolt and smolt-to-adult survival of chinook salmon and steelhead. Provides long-term monitoring data to determine the effectiveness of recovery actions and population status.

7. 
2001 Action Plan  
Project 26019 - South Fork Clearwater, Selway, and Salmon River Basins Monitoring and Evaluation of Spring / Summer Chinook Salmon Outplant Program
Abstract: Conduct spawner survey of outplanted chinook salmon to determine spawner distribution, spawner ratio of hatchery to wild fish, and number of redds per fish stocked.

8. 
2002 Columbia Plateau  
Project 199506325 - Yakima/Klickitat Fisheries Project Monitoring And Evaluation
Abstract: 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.

9. 
2002 Columbia Plateau  
Project 199000500 - Umatilla Fish Hatchery Monitoring and Evaluation
Abstract: Evaluate juvenile rearing, adult survival, stock life history, straying, fish health and sport fishing and catch contribution for salmon and steelhead reared in oxygen supplemented and standard raceways at Umatilla Hatchery.

10. 
2002 Columbia Plateau  
Project 199000501 - Umatilla Basin Natural Production Monitoring and Evaluation Project
Abstract: Monitor and evaluate natural spawning, rearing, migration, survival, age and growth characteristics and life histories of adult salmon, steelhead, bull trout and mountain whitefish, and their naturally produced progeny in the Umatilla River Basin.

11. 
2002 Columbia Plateau  
Project 200003900 - Walla Walla Basin Natural Production Monitoring and Evaluation Project
Abstract: Monitor and evaluate natural spawning, rearing, migration, survival, age and growth characteristics and life histories of adult salmon, steelhead, bull trout and mountain whitefish, and their naturally produced progeny in the Walla Walla River Basin

12. 
2001 Columbia Gorge  
Project 199506325 - Yakima/Klickitat Fisheries Project Monitoring And Evaluation (Klickitat Only)
Abstract: Collect and integrate baseline information on habitat, demographics and life history to design comprehensive enhancement plans. Monitor production, harvest, gentic and ecological impacts of Klickitat programs to guide adaptive management.

13. 
2001 ongoing  
Project 198335003 - Nez Perce Tribal Hatchery Monitoring And Evaluation
Abstract: Monitor and evaluate results of the Nez Perce Tribal Hatchery so that operations can be adaptively managed to optimize hatchery and natural production, sustain harvest, and minimize ecological impacts.

14. 
2001 ongoing  
Project 199000500 - Umatilla Hatchery Monitoring and Evaluation
Abstract: Evaluate juvenile rearing, marking, tagging, adult survival, stock life history, fish health, mass marking, straying, sport fishing and catch contribution for salmon and steelhead reared in oxygen supplemented and standard raceways at Umatilla Hatchery.

15. 
2001 ongoing  
Project 199000501 - Umatilla Basin Natural Production Monitoring and Evaluation
Abstract: Monitor and evaluate natural spawning, rearing, migration, survival, age and growth characteristics and life histories of adult salmon and steelhead and their natural progeny in the Umatilla River Basin.

16. 
2001 ongoing  
Project 199105100 - Monitoring and Evaluation Statistical Support
Abstract: Develops statistical methods for monitoring and evaluating salmonid recovery plans. Provides added-value analyses and statistical support to address fisheries regional issues. Provides smolt migration timing predictions on the internet.

17. 
2001 ongoing  
Project 199107300 - Idaho Natural Production Monitoring And Evaluation
Abstract: Improves adult-to-smolt and smolt-to-adult survival of chinook salmon and steelhead. Identifies limiting factors and methods to improve survival. Provides monitoring to determine the effectiveness of recovery actions and population status.

18. 
2001 ongoing  
Project 199506325 - Yakima/Klickitat Fisheries Project Monitoring And Evaluation
Abstract: 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.

19. 
2001 ongoing  
Project 199801004 - Monitoring and Evaluation Of Yearling Snake River Fall Chinook Released Upstream Of Lower Granite Dam
Abstract: Monitor and evaluate survival and performance of yearling fall chinook from Pittsburg Landing, Big Canyon, and Captain John acclimation facilities (Project 199801005) to maximize success of the fall chinook supplementation program above Lower Granite Dam.

20. 
2001 ongoing  
Project 200003900 - Walla Walla Basin Natural Production Monitoring and Evaluation
Abstract: Monitor and evaluate natural spawning, rearing, migration, survival, age and growth characteristics and life histories of adult salmon and steelhead and their natural progeny in the Walla Walla River Basin.

NMFS Monitoring and evaluation

A well-designed monitoring and evaluation program is a critical component of any conservation or restoration activity and can play several roles within recovery planning. First, monitoring of specific projects is vital to determine whether those management actions have been effective. Second, large-scale monitoring and evaluation is important to assess the success of integrated actions (or recovery plans) in achieving desired recovery goals. Finally, well-coordinated management actions, when coupled with relevant monitoring and evaluation programs, can reduce uncertainty about the effect of those actions on salmon productivity.

Monitoring and evaluation can be divided into four categories which are applicable to West Coast salmon recovery planning: implementation monitoring, project effectiveness monitoring, recovery program evaluation, and environmental monitoring. TRTs will play an important role in monitoring and evaluation in both Phase I and Phase II. Program evaluation and environmental monitoring should be considered in Phase I and carried out into Phase II. Implementation monitoring and project effectiveness monitoring generally should be incorporated into Phase II. Each of these categories is briefly described below.

I. Types of monitoring

1. Implementation monitoring

This is the most direct aspect of monitoring and evaluation, consisting of the determination that management actions were implemented as requested or required under a Recovery Plan, and that the actions were maintained appropriately. Implementation monitoring should be explicitly supported in each Recovery Plan, including provisions for funding. This type of monitoring would be implemented by regulatory arms (e.g., NMFS regional offices, NMFS Enforcement, states and counties) and by other entities as allowable (e.g., tribal authorities). 

Since these elements are not yet defined, they are not part of this proposal, however results from this project will aid NMFS TRT.

2. Project effectiveness monitoring

This crucial yet difficult aspect of monitoring evaluates the linkage between specific management actions and the intended outcomes. To assess efficacy of projects in eliciting biological responses requires an understanding of the mechanisms that link specific conditions (e.g. habitat quality, harvest management, hatchery operations, and hydropower operations) to biological productivity.  In the absence of a full understanding of many of these cause-and-effect relationships, we anticipate that many project-effectiveness evaluations will be intertwined with specific research projects. Optimally,

evaluation of project effectiveness would then facilitate adaptive management. The evaluation of how multiple projects fit together to contribute to overall Recovery Plan effectiveness will also be a key monitoring issue. As specific elements of recovery plans come into focus in Phase II, TRTs will work with recovery planners to develop effective monitoring and evaluation components for these elements. 

Since these elements are not yet defined, they are not part of this proposal, however results from this project will aid NMFS TRT.

3. Recovery program evaluation

As biological delisting criteria are formulated in Phase I, the TRTs will need to consider how progress towards achieving these goals can be measured. Delisting criteria should be quantifiable and measurable, and monitoring and evaluation for overall plan effectiveness should thus be explicitly linked to delisting goals. Because VSP principles will be used to set biological delisting criteria, TRTs will use also VSP principles to determine appropriate monitoring strategies for program evaluation (see "Monitoring biological delisting criteria" below for more detailed discussion). The broad geographic scope of salmon recovery efforts will generally preclude comprehensive monitoring throughout a geographic region. Therefore, monitoring and evaluation will often need to target specific locales or populations as index sites for evaluating success. Care must be taken in

choosing sites or populations to monitor intensively, as well as those to monitor less intensively, such that the overall program success can still be evaluated.

Elements of this guidance are reflected in the tasks and objectives for this program and proposal.

4. Environmental monitoring
Factors outside the control of Recovery Plan actions, such as oceanic and freshwater

environmental fluctuations, will affect salmon population parameters and progress towards recovery. Monitoring of natural, or at least non-managed, environmental conditions, and evaluation of their influence on salmon populations, should be included in the planning and implementation of recovery. This type of monitoring has two major benefits for recovery planning. First, understanding the temporal and geographic scale of environmental variation is essential to developing delisting criteria and evaluating short-term population performance (see section in Part Two on "Environmental Variability"). Second, improved assimilation of environmental monitoring data should increase the

power of other monitoring and evaluation efforts by allowing researchers to account for and filter out some of the 'noise' in salmon population dynamics resulting from natural variability.Because much of the necessary environmental monitoring is ongoing and geographically widespread, existing programs should be tied into monitoring and evaluation in specific Recovery Plans. Substantial new monitoring efforts of this type may not be necessary, although individual Recovery Plans may highlight specific environmental data that need to be collected and evaluated (NMFS, 2000).

Elements of this guidance are reflected in the tasks and objectives for this program and proposal as linkage to “out-of-basin” effects and analysis currently being carried out by the RAAC in relation to rigor of individual subbasin planning.  Specifically, juvenile survival and productivity data, and juvenile and adult passage, travel time and overall system mortality, will be important factors in assessing the overall ability of subbasin plans to withstand fluctuations outside of planners control.
Relationship to all RPAs

Action 174
Working through regional prioritization processes to the extent feasible and in coordination with NMFS, BPA shall collaborate with the regional, state, Tribal, and Federal fish managers and the Pacific States Marine Fisheries Commission to enable the development and implementation of a comprehensive marking plan.

Included in this action are the following four steps:

1. Develop a comprehensive marking strategy for all salmon and steelhead artificial production programs in the Columbia River basin by the end of 2001.

2. Provide funding by March 1, 2001, to begin marking all spring chinook salmon that are currently released unmarked from Federal or Federally funded hatcheries.

3. Provide funding, beginning in FY 2002, to implement the Action Agencies’ share of the comprehensive marking plan for production not addressed in (2) above.

4. Obtain funding contributions as appropriate for additional sampling efforts and specific experiments to determine relative distribution and timing of hatchery and natural spawners.

Action 178
BPA shall commit to a process whereby funds can be made quickly available for funding the planning and implementation of additional safety-net projects for high-risk salmon and steelhead populations NMFS identified during the term of this biological opinion.

Action 182
The Action Agencies and NMFS shall work within regional priorities and congressional appropriations processes to establish and provide the appropriate level of FCRPS funding for studies to determine the reproductive success of hatchery fish relative to wild fish. At a minimum, two to four studies shall be conducted in each ESU. The Action Agencies shall work with the Technical Recovery Teams to identify the most appropriate populations or stocks for these studies no later than 2002. Studies will begin no later than 2003.

Action 184
The Action Agencies and NMFS shall work within regional prioritization and congressional appropriation processes to establish and provide the appropriate level of FCRPS funding for a hatchery research, monitoring, and evaluation program consisting of studies to determine whether hatchery reforms reduce the risk of extinction for Columbia River basin salmonids and whether conservation hatcheries contribute to recovery.

The Upper Columbia Salmon Recovery Board

Our proposal to cooperatively provide the analytic foundation complements the high level of policy and technical coordination already occurring.  Policy coordination is facilitated by the Upper Columbia Salmon Recovery Board (UCSRB), a partnership among Chelan, Douglas, and Okanogan counties, the Yakama Nation, and the Confederated Tribes of the Colville Reservation in cooperation with local, state, and federal partners. 

The mission of the UCSRB is:

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

One clear objective is to provide an all-inclusive analytic foundation for the aquatic component of subbasin plans on a timely basis, consistent with the NPPC guide, to maximize the likelihood that defensible subbasin plans are completed on schedule.

Additionally, technical coordination is occurring with the Upper Columbia Regional Technical Team and the Regional Assessment Advisory Committee and well as individual members of  BPA, the NWPPC and the CBFWA.  

Transborder Cooperation

Finally, a US/Canada transborder group has recently emerged in the Okanogan focusing on the combined and shared resources of this large and diverse watershed.  Members of the Policy and Technical Working Group include:

· The Colville Confederated Tribes

· The Okanagan Nations Fisheries Commission

· The Department of Fisheries and Ocean

· The Washington State WDFW and DOE  

· The former Ministry of Environment, Lands and Parks

· Associated Technical Representatives (Golder Associates Inc.) and others.

This group recently held a planning conference and symposium in January and June of 2001, respectively where over 120 participants and 40 papers were presented.  The focus was on watershed planning and analytical approaches to ecosystem issues.  Linkages between need, actions, implementation and monitoring were identified as the critical features on ongoing and near-term work for this transborder watershed.  Subsequent to this meeting the Northwest Pacific International Chapter of the American Fisheries society hosted several transborder discussions at their annual meeting in Victoria, B.C. and the theme of the upcoming (April 2001 in Spokane) Western Division of the American Fisheries Society annual meeting, will focus on similar topics.

The 2002 Annual Meeting of the Western Division of AFS (WDAFS) will be held April 27 to May 1, 2002 in Spokane, Washington.  The conference, entitled “Toward Ecosystem-Based Management: Breaking Down the Barriers in the Columbia River Basin and Beyond”, will provide a major international forum for exchanging information and engaging in technical debates on a variety of issues related to production-based approaches, the management of fisheries, aquatic, and riparian resources in the Columbia River Basin and elsewhere in western North America.  The agenda for this five-day conference will include nearly 100 plenary, technical and work groups sessions, so there will be something for everyone (see www.fisheries.org/wd> for a complete list of the sessions that will be convened at the conference).
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Short Project Description

Okanogan 

basin

BC

198347700

Tributary 

Passage

IEC BEAK 

Cnslts.

Enloe Dam 

passage

Project biologists inventoried the aquatic 

habitat of 4 major tributaries  and 59 

stream reaches in the mainstem of the 

Similkameen River in northeastern  

Washington above Enloe Dam.  

Streamflows were measured and water 

samples analyzed for contaminants. 

Study of passage issues at Enloe Dam 

and potential salmonid habitat above the 

dam.  Develop a preferred alternative.

Okanogan 

basin

WA

199604200

Planning

CCT

Okanogan 

Focus 

Watershed

Due to a water quality study currently 

underway by the Okanogan County Public 

Works and the Okanogan Conservation 

which would serve some functions similar 

to this project, it was decided to postpone 

the focus watershed effort for the whole 

basin and conce

Initiate the coordination of a watershed 

planning project that will assist with the 

restoration and enhancement of the 

anadromous fish resources of the 

Okanogan River basin.  Gather data 

pertinent to current, and desired 

watershed conditions.

Okanogan 

basin

WA

199505600

Land 

Purchase / 

Enhanceme

nt

WDFW

Scotch Ck 

Wildlife 

Area 

enhancem

ent

Not recorded

Purchase and initiate enhancement 

activities on at the Scotch Creek Wildlife 

Area sites: Scotch Creek, Pogue Mtn, 

Chesaw and Tunk Valley Units in the 

Okanogan Basin.

Upper 

Columbia 

basin

WA

199506700

Land 

Purchase / 

Enhanceme

nt

CCT

CCT 

Perfomanc

e contract

Purchased 11,720 acres for  $6,401,516 

from the Berg Brothers. The tract lies 

between Whitmore Mtn and the Columbia 

River and is part of the Hellsgate Winter 

Range. Baseline HEP field work and 

analysis completed for about 4,800 acres.

Acquire minimum habitat units to be 

permanently protected for wildlife as 

outlined in a MOA with the Colville Tribe. 

The Berg Brothers Habitat Area between 

Whitmore Mtn and the Columbia River is 

one tract.

Upper 

Columbia 

Basin

WA

198503800

Facility 

Design / 

Construction

CCT

CCT 

hatchery

The Colville Confederated Tribes received 

the construction contract for the resident 

fish hatchery in July 1988.  Construction 

was completed October 1, 1989.

Produce 22,679 kg  (50,000 lbs.) of 

resident fish that include brook trout, 

rainbow trout and lahontan cutthroat trout. 

All the fish will be released into reservation 

waters, including boundary waters in an 

effort to provide a successful 

subsistence/recre

Upper 

Columbia 

Basin

WA

198503801

Education

CCT

CCT 

cultural 

training 

program

Six individuals were trained in the field of 

fish culture to operate the  Colville Tribal 

Trout Hatchery.  Two individuals were 

chosen to assist the  hatchery manager in 

operation and maintenance of the facility.  

The training was completed in July 1989.

Training of 6 members of the Colville Tribe 

to operate the Colville Tribal Trout 

Hatchery.

Upper 

Columbia 

Basin

WA

199404100

Mitigation / 

Recovery

CCT

CCT 

wildlife 

mitigation 

coordinatio

n

The CCT developed and implemented a 

public involvement program to review 

wildlife mitigation proposals.  This included 

an Information Hot Line, brochures, maps, 

and committee and general meetings.  

Develop and implement a public 

involvement program to reveiw wildlife 

mitigation proposals on the Colville 

Reservation.  Coordinate such activities 

with BPA to facilitate NEPA requirements.

Okanogan 

Basin

BC

20001300

CCT

Evaluation of experimental re-introduction 

of sockeye salmon into Skaha Lake

Okanogan 

Basin

WA

200000100

CCT

Improvement of anadromous fish habitat 

and passage in Omak Creek

This proposed project is generally consistent with and/or complements other past, ongoing, or proposed BPA funded fish or wildlife habitat projects in the Okanogan Subbasin. The proposed work is consistent with the ongoing effort to restore anadromous salmonid populations in the Okanogan Subbasin as well as elsewhere in the Upper Columbia

Okanogan
Rehabilitate Instream and Riparian Habitat on the Similkameen and Okanogan
BPA Project #

200020033


Rehabilitate and enhance 6 miles of in-stream and riparian habitat along the Okanogan and Similkameen river channels adjacent to Driscoll Island. This will enhance spawning habitat for adult anadromous salmonids and improve the rearing and resting habitat

Okanogan
Okanogan Watershed Land and Water Rights Acquisition
BPA Project #

200126033
Protect and enhance listed and non-listed salmonid habitat in the Okanogan Watershed through the acquisition of land with river frontage and water and/or water rights.

Okanogan
Omak Creek Relocation Implementation
BPA Project # 200126008
This project is the construction, of 1/2 mile of open channel, that would ensure fish passage, improve bank stability, substantially reduce the amount of sediment delivered to the channel and improve spawning and rearing habitat in Omak Creek

Okanogan
Okanogan Focus Watershed
BPA Project # 199604200
Initiate the coordination of a watershed planning project that will assist with the restoration and enhancement of anadromous fish resources.  Gather data pertinent to current and desired watershed conditions.

Okanogan
Evaluation Sockeye Re-introduction into Skaha Lake
BPA Project # 20001300
Evaluation experimental sockeye re-introduction into Skaha Lake

Okanogan
Fish Habitat Improvement; Omak Creek
BPA Project # 200000100
Improvement of anadromous fish habitat and passage in Omak Creek.

Okanogan
Stream Gaging Installation and Operations
BPA Project #  200126017
Purchase, establish, and operate stream gages in eight critical reaches of the Okanogan. The operations will include installation of the gages, telemetry, data recording, and associated activities.

Okanogan/Methow
Integrating Okanogan and Methow Watershed Data for Salmonid Restoration


BPA Project # 200020042
Gather, compile, and integrate all relevant watershed, fisheries, and water-quality information into a pre-developed computerized information tool for dissemination to policy makers and stakeholders for use in watershed restoration planning and monitoring

Methow
Eastern Washington Landowners Adopt-Stream Training
BPA Project # 9208200
Conducted 6 watershed-training meetings for various groups in eastern Washington. Groups were targeted for training in stream and watershed management to enhance habitat for anadromous fish. Six watershed-training meetings were held for target groups of Native Americans, ranchers, and foresters in eastern Washington.

Methow
Methow Valley Irrigation District, Reorganization to wells, 1999 to 2000
Funding WDOE and BPA
Lower ditch was shut off and individuals served by the lower ditch were converted to wells.

Methow
Methow River Valley Irrigation District
BPA Project # 199603401
Examine the feasibility of alternatives and recommend a project to address water conservation, benefit fish and continue to provide water for irrigation.

Methow
Early Winters Creek Habitat Restoration
BPA Project # 199802500
Restored historic fish, riparian and floodplain habitat, identified methods to augment instream flow to increase spawner success and juvenile survival. Project was completed the summer of 2000 with some follow-up monitoring in 2001.

Methow
Mid-Columbia Coho Feasibility Reintroduction Study, Yakama Nation
BPA Project # 9604000
The project is designed to gather data and develop and implement plans for coho restoration in the Methow, Entiat, and Wenatchee river basins in concert with various state and federal agencies.

Methow
Hancock Springs Passage and Habitat Restoration Improvements, Yakama Nation
BPA Project # 23024
This project was awarded in 2001, with on-the-ground implementation scheduled to begin in 2002. The project is designed to increase juvenile salmonid access to, and enhance the habitat of Hancock Springs, a spring fed off-channel to the upper Methow River. Project objectives are to 1) increase the number of juvenile spring chinook and steelhead utilizing Hancock Springs, and 2) increase the over-winter survival of juvenile spring chinook and steelhead in the Methow River.

Methow
Goat Creek Instream Habitat Restoration
BPA Project # 199802900
Instream habitat restoration work and instream rehabilitation. Project is ongoing. 

Methow
Arrowleaf/Methow River Conservation Easement
BPA Project # 200123012
The project is an acquisition of the 1020-acre Arrowleaf property on the Methow River-- critical habitat for 9 ESA listed species. If not purchased the property will be subdivided into 70 lots and much of the upland and riparian habitat will be destroyed.

Methow
Methow Basin Screening
BPA Project # 200126015
Provide fish screen facilities and new fish screen construction at Methow Subbasin irrigation diversions including Foghoorn, Rockview, McKinney Mountain, Kum Holloway. Some equipment upgrades are also included under the project. Project is ongoing.

Methow
Methow Watershed Project II
Implemented by WDFW
An ongoing $12 million effort to identify and secure more than 5,000 acres of critical riparian/floodplain habitat and linkages to protected upland through fee title acquisition and conservation easements. BPA contributed over $2 million to purchase conservation easements on portions of over 1000 acres of habitat.

Methow
Measure Mine Drainage Effects of Alder Creek
BPA Project # 199803500
The project involved analyzing the leachable metals in the Methow River and Alder Creek drainages resulting from the abandoned Alder Mine. Preliminary results indicated that water at sites below Alder Mine exceed Washington's freshwater criteria for heavy metals. Sediment metal concentrations and calcite precipitation were also high. The impact on riparian vegetation was also determined. The benthic index of biotic integrity was less below the mine than above.

Methow
Establish the Methow Watershed Council
BPA Project # 91999155
Form a watershed council composed of multiple stakeholders that will address the challenge of preserving the biological integrity of the Methow Valley watershed through implementation and coordination of conservation and restoration efforts.

Methow
Identify Res Fish & Macroinvertebrate Taxa & Function in Anad Fish Habitat
BPA Project # 19999046
Identify resident and non-game fish species and macroinvertebrate genera presence, relative abundance and distribution in the Methow watershed, and assess the ecological role these organisms play in anadromous fish habitat.

Methow
Methow Basin Floodplain and Riparian Land Acquisitions


BPA Project # 200123027
This proposal is to purchase properties in the Methow Basin important for salmonid spawning and rearing.

Wenatchee
Stream Gaging Installation and Operations
BPA Project # 26029
Purchase, establish, and operate stream gages in eight critical reaches of the Wenatchee. The operations will include installation of the gages, telemetry, data recording, and associated activities.

Wenatchee
Multi-Year Wenatchee River Anadromous Fish Plan
BPA Project #  20527


Wenatchee
Wenatchee and Methow River Coho Restoration
BPA Project # 199604000
Restore the population of naturally spawning coho in the Wenatchee and Methow River basins by transferring adult and/or juvenile coho from appropriate lower river hatcheries to selected habitats or acclimation ponds.

Wenatchee
Chumstick Creek (North Road) Culvert Replacement
BPA Project # 200126036
Replace culvert under the North Road, which is a partial passage barrier Summer Steelhead and a full barrier to all other migrating salmonids, with a concrete bridge that would provide upstream habitat access to all species at all flows.

Wenatchee
Remove 23 Migrational Barriers and Restore Instream and Riparian Habitat on Chumstick Creek
BPA Project # 200020001
Enhance and restore fish passage in the Chumstick Drainage. 23 culverts will be replaced and realigned on private land within the watershed. Instream and riparian habitat will also be enhanced within these reaches.

Wenatchee
Chumstick Culvert Replacement and Habitat Enhancement 2001
BPA Project # 200123022
Culvert replacement and realignment on private properties in the Chumstick watershed; Wenatchee sub-basin. This project concludes a 1999 proposal submitted to and funded by BPA Fish and Wildlife Program for years 2000-2001.

Wenatchee
Evaluate The Feasibility And Risks Of Coho Reintroduction In Mid-Columbia
BPA Project # 199604000
Determine the feasibility of re-establishing a naturally spawning coho population within the mid-Columbia tributaries, while keeping adverse ecological impacts on other salmonid species of concern within acceptable limits.

Wenatchee
Leavenworth Hatchery Complex
BPA Project # 200020058
The Leavenworth Fish Hatchery Complex provides mitigation for fish losses as a result of the construction of Grand Coulee Dam.

It has 3 hatcheries, Leavenworth, Entiat and Winthrop.

Entiat
Stormy Creek High Priority Culvert Replacement
BPA Project # 200123023
Culvert replacement on county road in the Entiat sub-basin known to be a barrier to passage for ESA "listed" Endangered species.

Entiat
Acquire Prime Salmonid Spawning and Rearing Habitat on Entiat River
BPA Project # 200123055
Acquire and protect from development key areas of salmonid spawning and rearing habitat in the "stillwaters" section of the Entiat River.

Entiat
Implement Entiat Model Watershed Plan
BPA Project # 19999031
Build 60 instream habitat structures and plant 12,177 m of riparian vegetation along private lands of the Entiat River as part of the Model Watershed Plan.

Okanogan
Rehabilitate Instream and Riparian Habitat on the Similkameen and Okanogan
BPA Project #

200020033


Rehabilitate and enhance 6 miles of in-stream and riparian habitat along the Okanogan and Similkameen river channels adjacent to Driscoll Island. This will enhance spawning habitat for adult anadromous salmonids and improve the rearing and resting habitat

Okanogan
Okanogan Watershed Land and Water Rights Acquisition
BPA Project #

200126033
Protect and enhance listed and non-listed salmonid habitat in the Okanogan Watershed through the acquisition of land with river frontage and water and/or water rights.

Okanogan
Omak Creek Relocation Implementation
BPA Project # 200126008
This project is the construction, of 1/2 mile of open channel, that would ensure fish passage, improve bank stability, substantially reduce the amount of sediment delivered to the channel and improve spawning and rearing habitat in Omak Creek

Okanogan
Okanogan Focus Watershed
BPA Project # 199604200
Initiate the coordination of a watershed planning project that will assist with the restoration and enhancement of anadromous fish resources.  Gather data pertinent to current and desired watershed conditions.

The following Okanogan Basin are projects are currently underway and either sponsored or strongly supported by the Colville Confederated Tribes:

1. Evaluation of an experimental re-introduction of Sockeye Salmon into Skaha

Lake (BPA project number 200001300)

2. Improvement of Anadromous Fish Habitat and Passage in Omak Creek (BPA

project # 200000100) 

3. PL-566 Omak Creek Watershed Plan/Environmental Assessment Project (Natural Resources Conservation Service)

4. Omak Creek Restoration (Sponsored by CCT, Funded by the National Fish and

Wildlife

5. Omak Creek Watershed Restoration (Salmon Recovery Funding Board project

number IAC #00-1683D)

The following related proposals are also being submitted for consideration for BPA funding for the Okanogan basin at this time:

1. CURE: Conjunctive Use and River Enhancement

Demonstrate the benefits between and/or impacts from direct augmentation of upper Methow River streamflow using groundwater from the prolific Upper Methow Valley Aquifer.

2. EDT Analysis for the Upper Columbia Basin
Provides for a comprehensive Ecosystem Diagnosis and Treatment modeling of the Entiat, Okanogan, Wenatchee, and Methow subbasins.

3. Physical Processes Method

Developing a process to link ecosystem analysis (e.g. EDT habitat conditions) with the physical and causal processes controlling the environment (e.g., temperature, sediment) and identify the appropriate treatment methods.

4. Adult Passage Counting and Trapping at Zosel Dam

Adult passage counting and trapping capabilities are basic tools used to estimate escapement and run timing, determine run composition, conduct biological sampling for management and research, collect broodstock, and other purposes.  No such facilities exist in the Okanogan Subbasin.  The Okanogan is inhabited by sockeye, summer/fall chinook, and steelhead (ESA Endangered).  Upper Columbia River Spring Chinook are listed as Endangered under ESA and considered extirpated from the Okanogan River. Spring chinook reintroduction efforts are currently underway in Okanogan.  All species indicated above historically ranged into Canada. Zosel Dam (rm 78) is located at the outlet of Osoyoos Lake just down stream from the U.S./Canada border. Substantial unexplained losses of adult sockeye have been documented between Wells Dam on the Columbia River and spawning grounds in Canada upstream from Zosel Dam. Mortality resulting from elevated water temperatures is one proposed explanation. 

Work to assess the feasibility of conducting video and hydroacoustic counts of adult  passage at Zosel Dam (a non-hydroelectric facility) was conducted in the early 1990's. A primary obstacle encountered was the upstream passage of adult fish through the Zosel spillgates. The proposed project will expand upon this earlier work through the assessment of using of modern technology to conduct fish counting at this site. Specifically, this project will assess the feasibility of developing adult counting and trapping facilities at Zosel Dam to help identify sources of sockeye loss, enumerate passage of other species, and conduct sampling of adult migrants.

The proposed work is consistent with the Vision, Objectives, Goals, and Strategies of the 2000 Fish and Wildlife Program and the Okanogan Subbasin Summary, as well as RPA's 107,118, and 193 of the NMFS FCRPS BiOp and supports the work of other BPA projects or proposals.

5. Thermal Imaging of the Okanogan and Wenatchee Watersheds

The Okanogan and Wenatchee subbasins currently support ESA listed populations of steelhead (Endangered), spring chinook (Endangered), bull trout (threatened) as well as summer/fall chinook, and sockeye. These waters are currently included in the 303(d) list of water quality impaired streams due to temperature exceedences which limit salmonid production.  This project will use Forward Looking Infra-Red thermal imaging technology to survey approximately 255 miles of the Okanogan and Wenatchee river systems to identify thermal input sources. This information will be ground-truthed and integrated into a Stream Segment Temperature Model (SSTEMP) along with densiometry, riparian vegetation, stream flow, climate, and stream channel width to depth ratio data, to assess thermal input sources and potential corrective measures.

6. Okanogan Kelt Reconditioning

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

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

e. Project history (for ongoing projects) 

NA. This is a new project.
f. Proposal objectives, tasks and methods
Objective 1. Coordinate the Monitoring and Evaluation of Okanogan Basin steelhead, spring and fall/summer chinook production with appropriate tribal, state, and federal management agencies and independent scientists in the Okanogan basin 

Tasks and Deliverables

1. Coordinate with the NMFS Science Center and the TRT staff (NMFS is providing in-kind services to this project to assist the Interior Columbia Basin Technical Recovery Teams’ (TRT) M&E guidance effort);

2. Meet with tribal, state, and other federal agencies and independent scientists to discuss monitoring of steelhead spring and summer/fall chinook as related to ESA recovery planning and standardized M &E;

3. Coordinate environmental analysis through National Environmental Policy Act with appropriate management and funding agencies prior to commencement of monitoring;

4. Prepare the required ESA permit applications necessary to implement the project, and

5. Provide annual ESA reports to NMFS which summarizes project activities by the date required.

Objective 2. Monitor spawning activities of acclimated and natural steelhead, spring and fall chinook in the Okanogan basin
Tasks and Deliverables

1. Document the number of redds and examine carcasses in selected mainstem and tributary systems (8 index sites);

2. Conduct aerial surveys of spawning areas; mark redds from ground spawning surveys on aerial photographs

3. Estimate survival to spawning and total egg deposition by species and reach in selected index areas;

4. Collect and record length, sex, pre/post spawn mortality, coded wire tags, external marks, fin clips, and scales from carcasses examined on selected spawning grounds

5. Summarize, analyze, report findings and examine management implications
Objective 3. Estimate timing and survival of juvenile steelhead. spring and summer chinook salmon smolts at McNary,  Bonneville and Wells Dam, and at the mouth of the Okangoan and at Zosel dam. 

Tasks and Deliverables

1. Use screw traps and snorkel techniques to estimate distribution and juvenile survival of steelhead and spring chinook at Omak Creek (Salmon Creek in out years).

2. PIT tag natural juvenile Chinook at acclimation sites prior to release. PIT tag information will be essential in describing initial juvenile survival rates, emigration timing, and travel times. Ultimately, adult returns over Wells Dam and contribution of hatchery fish to natural production will be very important aspects in evaluating the production programs

3. Submit and extract tagging and detection files

4. Estimate timing and minimum in-river survival from PIT tag detections at Wells Dam

5. Establish a rotary screw trap to collect information of timing and survival at Cassimer bar at Wells pool

6. Place a weir trap at mouth of Omak Creek to collect information of timing and survival

7. At traps collect information on length frequency of returning adults, sex ratio, age at return via scale analysis, and hatchery: natural composition

8. Determine relationships between environmental factors (flow, temperature) at residence and subsequent movements of smolts through downstream traps and dams

9. Estimate smolt to adult survival and back calculate natural smolt production based on smolt tagging rates and ratios of tagged to untagged naturally produced returning adults. 

10. Summarize, analyze data, examine management implications and report

Objective 4. Estimate juvenile salmonid abundance , distribution and rearing densities at index sites and selected reaches in the Okanogan basin

Tasks and Deliverables

1. Snorkel survey established index sites and selected stream reaches.

2. Isolate sites with block-nets and use depletion methods to estimate salmonid densities and report
3. Compare abundance with redd counts. Calculate fish per redd numbers based on redd counts and monitoring numbers. Compare age structure, sex composition and brood year compositon with carcass collection from spawning ground suveys
4. Remove the abundance monitoring temporary structures after adult migration is complete
Objective 5. Estimate tribal harvest of adult salmon returning to Okanogan basin

Tasks and Deliverables
1.  Design and implement a selective fishing creel survey depending on season and locations of fisheries as determined by tribal authorities and report

2. Conduct a creel survey below Chief Joseph Dam

Objective 6. Determine age, growth, and life history characteristics of Chinook salmon in the Okanogan basin

Tasks and Deliverables

1. Take scales from juvenile and adult salmon during trapping and spawning surveys

2. Mount and press adult scales directly between labeled acetate sheets at time of sampling

3. Determine the portion of unmarked adult salmon that are of hatchery and natural origin based on circuli counts from the scale focus to the first annuli

4. Read scales and determine age, growth, life history characteristics and the years of freshwater and saltwater rearing of adult natural Chinook salmon

5. Establish a scale station at Zosel Dam to collect information on the life history of unmarked Chinook passing Zosel Dam

6. Summarize data, examine management implications and report findings

Objective 7. Evaluate the performance of net traps, fish wheels, and other gear for selective, tribal ceremonial and subsistence harvest, and collection of spring Chinook, summer/fall Chinook, steelhead, and sockeye for brood stock collection, scientific research, and trap and haul over Chief Joseph Dam.

Tasks and Deliverables.

1. Determine the ability and calibration of Canadian trap nets and fish wheels to collect and sort spring Chinook, summer/fall Chinook, sockeye, and steelhead below Chief Joseph Dam, near the confluence of the Okanogan River, and in the Okanogan River.

2. Determine the effects of trap nets and fish wheels on captured and released fish by conducting an analysis of fish condition pre and post release.

3. Determine the suitability and acceptability of trap nets, fish wheels, and seines (Zosel Dam) for additional tribal harvest. Through user survey and other methods

4. Determine the feasibility of using trap nets and fish wheels for collecting brood stock for artificial propagation programs and collecting M&E information by validation and calibration of test sets.

5. Determine the feasibility of trap nets and fish wheels for collecting and passing summer/fall Chinook over Chief Joseph Dam by capturing and post release monitoring by radio telemetry and other methods.

Objective 8.  Comply to the required processes of BPA, ESA, USFWS, USFS, NMFS, CRITFC, CBFWA, ISRP, NWPPC, WDFW, NEPA, SEPA, TMDL, watershed assessments, master plans, subbasin plan reviews,etc 

Tasks and Deliverables

1. Complete the necessary permit applications and proposals

2. Attend the necessary coordination, planning and consultation meetings

Objective 9. Technology transfer

Tasks and Deliverables

1. Share data with region wide data bases such as Streamnet, with co management agencies and independent scientists

2. Compile, analyze, and present data cooperatively with co-managers summarizing project activities and compare to similar work proceeding in the Columbia River Basin. Provide quarterly and annual reports

3. Present reports on project activities and findings at Annual BPA/CBFWA Project Review and other technical and policy forums

Objective 10.  Post processing of data, QA/QC, reports

Tasks and Deliverables

1. Post processing and data QA/QC, database structure and archiving.

g. Facilities and equipment
This work will be coordinated out of the Colville Confederated Tribes Fish and Wildlife Office located in Nespelem Washington.  CCT has fisheries and wildlife staff with many years of experience and a high degree of capability to carry out this program including stream assessment, creel survey, spawning ground survey, juvenile survival and production etc.

Golder Associates Inc.(Golder) will provide staff, field equipment and expertise as necessary to support and augment the CCT M&E program and staff.  Experienced fisheries staff and field crews will be utilized to perform aspects of this program including:  mobilization, site selection, instream assessments, equipment operation, field data and collection and QA/QC duties.  Golder’s fisheries staff has an average of 15 years experience with senior staff  having over 18 years average experience in the Columbia Basin, including Okanogan and the Upper Columbia river basin in general.  Support services available to CCT include: GPS field equipment, advanced GIS/CADD capability, fish traps and nets, digital photogammetric capability, radio telemetry and tagging equipment, and survey and engineering expertise.

h. References
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GERALD F. MARCO

8 Lupine Hill Road

Kettle Falls, WA 99141

Education:


Humboldt State University

School of Fisheries

B.S. Fishery Science, 1975

Experience:    

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

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

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

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

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

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

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

Yountville, CA.

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

Yountville, CA.

Current Responsibilities:

Responsible for the restoration and recovery of anadromous and resident fish resources on the Colville Indian Reservation and Tribal traditional areas. Provide the oversight and administrative responsibility for more than twenty fish restoration and management projects on the reservation.

Expertise:  

My primary area of expertise is with Mid-Columbia River anadromous fish, their biology and management including: population dynamics, life history, stock assessment, harvest management and upstream/downstream passage through Hydro-Projects.

CHRISTOPHER J. FISHER

RELATIONSHIP TO PROJECT

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

EDUCATION

South Dakota State University:  M.S. Fisheries Sciences, 1992 to 1996

University of Georgia:  B.S. Forest Resource minor Fisheries Management, 1986 to 1990 

PROFESSIONAL HISTORY

Colville Confederated Tribes, Anadromous Fisheries Biologist, 1997 to present

U.S Forest Service -Okanogan National Forest, Fishery Biologist, 1996

U.S Forest Service -Boise National Forest, Fishery Biologist, 1994 to 1996

Idaho Department of Fish & Game, Fishery technician, 1991

Idaho Department of Fish & Game, Bio-aide, 1990

University of Georgia, Research Assistant, 1988-1989

REPRESENTATIVE EXPERIENCE

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

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

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

PROFESSIONAL TRAINING

1993 Habitat Evaluation Procedures; 40 hours

AFFILIATIONS

American Fisheries Society

Resumes for selected Golder Associates Inc. are provided as attachments.
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