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a. Abstract 
The overall program to restore and enhance ESA-listed summer steelhead and spring Chinook populations and habitat in Salmon Creek, a tributary to the Okanogan River, has many sub-elements that address two limiting factors for anadromous fish:  lack of instream flow and channel conditions that inhibit fish passage.  We propose to undertake projects in these two categories. In addition, we propose to conduct regulatory compliance activities tied to these projects, specifically NEPA and SEPA, in order to prepare an EIS. Further, we propose to develop a Stream Management and Recovery Plan in order to adaptively manage the projects we propose to undertake as well as to monitor and evaluate measurable improvements to habitat productivity and populations in Salmon Creek. 

Instream Flow:  Our goal is to provide instream flows in Salmon Creek that satisfy the year-round life cycle requirements of anadromous fish, currently prohibited by the Okanogan Irrigation District’s (OID) withdrawals of 100% of the stream flow 4.3 miles above the mouth of Salmon Creek.  It is also our goal to meet the seasonal water needs of the OID.  Previous studies indicate that in order to satisfy the needs of fish and irrigators, additional sources of water need to be provided, specifically 7,122-9,737 af per year. These same studies identified projects that would provide this additional water supply through water conservation, by upgrading the OID’s existing facilities and constructing new facilities.  The following water supply projects that will result in increased instream flows are proposed: 

· Design and construct a new Okanogan River Pump Station: Previous studies identified the need to construct a new pump station on the Okanogan River, so that irrigators may exchange Salmon Creek water for Okanogan River water, allowing Salmon Creek to flow to the mouth of the creek for the first time in 90 years.  In 2000 an engineer design the pump station to 50% criteria.  We propose to hire a qualified engineer to provide 100% engineering design, environmental permitting, drawings, specifications, contract documents and updated estimates of probable costs for the construction of the Okanogan River Pump Station.  The pump station consists of a 7,000 horsepower pump station, approximately 2 miles of pipeline, a canal outlet structure, a sediment retention pond, and filter stations on five existing lateral pipelines. In addition, we propose to purchase the land where the pump station is to be sited and negotiate and secure rights-of-way for the pipeline. 

· Design & upgrade the feeder canal to Salmon Lake Reservoir: Previous studies identified the need to upgrade the feeder canal to the OID’s Salmon Lake Reservoir. Due to instability and safety concerns, the canal was operated at 30 cfs instead of the 70 cfs it was designed to carry, making Salmon Lake difficult to fill, and reducing the flexibility the reservoirs provide for instream flows and irrigation water. We propose to hire a qualified engineer to design an upgrade to the Salmon Lake Feeder Canal.  

· On-farm water conservation: Previous studies also identified that on-farm water conservation could yield additional saved water, improving the overall efficiency of the Okanogan Irrigation District.  Year 1 of a 5-year program was initiated in the summer of 2001.  We propose to continue this program in years 2002-2005.  

· Water Leasing: Previous studies identified that it was possible to lease water on an annual basis from the OID as an interim measure until the larger water supply program is brought on line.  The leased water provides flows for juvenile steelhead outmigration, adult steelhead migration into the channel, flows for spawning, rearing and overwintering.  The water leasing program was successfully implemented in 2000 and 2001. We propose to continue this program until the Okanogan River Pump Station is constructed.

Channel Restoration in Salmon Creek’s lower and middle reaches: 

· Lower Reach:  As a result of the altered hydrograph below the diversion dam, the lower 4.3 miles of Salmon Creek has downcut through higher gradient reaches and widened in low gradient, depositional reaches.  This has resulted in a loss of channel sinuosity, riparian vegetation, and connection to the floodplain.  For this project to be fully effective, channel function in this reach will need to be restored, which will enable use for all life history stages.  Previous studies identified that providing flows, in the absence of major channel restoration in the lower 4.3 miles of Salmon Creek, would not provide for successful fish recovery.  Channel restoration design began in 2001.  We propose to continue this design until 100% criteria has been met and approved by the regulatory agencies.  

· Middle Reach: Previous studies in the upper twelve miles (middle reach) of Salmon Creek identified a need for streambank stabilization projects on private lands.  The Natural Resources Conservation Service (NRCS) will provide an engineer to design projects that stabilize streambanks, reduce fines, reduce sedimentation, and improve riparian cover.  The NRCS will also provide a range conservationist to design farm management plans that are compatible with riparian corridor improvement projects.  These two NRCS staff, hired in early 2002, are part of an inter-agency agreement between BPA and the NRCS.  BPA will pay the salaries and administrative expenses for these two employees for 3-4 years.  The funding to implement the projects is currently being sought from the Washington State Salmon Recovery Funding Board.  We propose to continue this program in 2003.

Habitat Protection through Conservation Easements in the Middle Reach:

There are 15 miles between Conconully Reservoir and the mouth of Salmon Creek.  The Middle Reach of Salmon Creek, 10.7 miles long, contains good to high quality spawning and rearing habitat for anadromous fish.  Of the 10.7 miles, 3.7 miles are already permanently protected and in federal ownership.  We propose to work with a qualified non-profit land trust or the Wash. State Dept of Wildlife to negotiate conservation easements with three families who own land adjacent to both sides of Salmon Creek, which would afford an additional 4.7 miles of permanent protection.  

Monitoring & Evaluation

We propose to develop a Stream Management and Recovery Plan (SMRP) in order to adaptively manage the projects we propose to undertake as well as to monitor and evaluate measurable improvements to habitat productivity and populations in Salmon Creek. The SMRP is a master plan of how the water supply and channel restoration projects will be integrated and managed as a program once implementation has occurred.

NEPA/SEPA/EIS:  

BPA will serve as Lead Agency for NEPA compliance on the Salmon Creek Restoration Program, with the Bureau of Reclamation (BOR) as a cooperating agency.  The stream restoration project and the water alternatives program are regarded as connected actions under NEPA by the BPA.  Therefore, a single Environmental Impact Statement will be prepared for both actions.  


FUNDRAISING:

The Salmon Creek Restoration Program is a complex program with many facets.  There are seven water supply initiatives that will provide year-round instream flows to meet all the life cycle needs of anadromous fish.  There is major channel reconstruction work required in the lower four miles of the creek (lower reach).  In the middle reach, a separate approach will be undertaken to conduct bank stabilization projects.  We have a complex program to leverage NWPPC funds with funds from the Washington State Salmon Recovery Funding Board, Wash. State Dept. of Ecology Ref. 38 Funds, National Fish & Wildlife Foundation, and we are working with our elected delegates in Olympia and Washington DC to raise almost $10M dollars for the pump station.  Simultaneously we are meeting with Grant & Chelan County Public Utility Districts to obtain funds for the ongoing pumping as well as the O&M costs of the pump station.  In addition to NEPA compliance activities as well as project implementation, much of the coming year will be focused on fundraising.

b. Technical and/or scientific background
Salmon Creek is a tributary to the Okanogan River and has been identified as having the best potential for restoration of anadromous fish populations in the entire Okanogan Basin.  The east, west and north forks are collected into two reservoirs in Conconully, Washington.  The reservoirs store 1½ years of water supply for the Okanogan Irrigation District (OID), which comprises 5,032 acres of mostly orchards.  When full, the two reservoirs store 23,500 af of water.  The OID releases water down the natural stream channel.  Twelve miles below the reservoirs the entire flow is diverted into the OID’s main canal, leaving the lower 4.3 miles dry most of the year, and it has been this way for 90 years.  Fish habitat conditions in the twelve miles between the reservoirs and the OID diversion dam (middle reach) are good to excellent.  As a result of the altered hydrograph from the diversion dam, channel conditions below the OID diversion dam (lower reach) are fair to poor since Salmon Creek has downcut through higher gradient reaches and widened in low gradient depositional reaches.   This has resulted in loss of channel sinuosity, riparian vegetation, and connection to the floodplain. Lack of water and the resulting lack of vegetation has lead to bank instability and lateral channel migration.  When there is uncontrolled spill at the reservoirs in years of high spring runoff, water is able to reach the Okanogan River.  These flood flows have torn apart stream banks, caused lateral channel migration and have left an alluvial fan at the confluence of the creek and the Okanogan River that is a fish passage barrier in all flows except flood stage.  The alluvial fan sits 8’ above the bed of the Okanogan River.  

Following please find a description of several studies that were undertaken during the years 1999-2001 that have broadened our understanding of the severity of the problems and identified solutions to those problems: 

Dames & Moore, Phase I

In 1999, the OID & Colville Confederated Tribes (CCT) commissioned a feasibility study (Dames & Moore—Phase I, 1999) to discern if it was possible to provide year-round flows to accommodate the various life cycles of anadromous fish while maintaining the ability of the district to deliver water to its users.  The consultants studied:

1. Historic flows and fish populations in the Salmon Creek watershed

2. Stream hydrology to determine its potential for restoration

3. Investigated water conservation opportunities for the irrigation district

4. Investigated alternative water supply opportunities, including water exchanges, management, marketing and storage.

5. Developed a computer model that integrated fish flow requirements by life stage with district system operations and water supply alternatives.

The consultants estimated flow requirements in the middle and lower reaches for endangered summer steelhead and spring Chinook, by life stage, and compared those to the irrigation requirements by month.  The study concluded that the watershed did not provide enough flows to satisfy the needs of both irrigators and fish, but identified a dozen alternatives to achieve both of these goals.  The consultants concluded that an additional 7,122-9,737 acre feet of water, in addition to what the watershed naturally provides, was required each year to satisfy the needs of fish and irrigation.  The OID & CCT selected seven measures that were reasonably cost effective and likely to yield the additional water supply needed: 

Measure


*Estimated Costs
**Estimated Firm  Water Yield

1. District wide automation

$   300,000

   600 acre feet

2. On-farm water management

$   400,000

1,000 acre feet

3. New re-regulation reservoir

$   100,000

   500+ acre feet

4. Lease water from irrigators

$to be negotiated**
1,500 acre feet

5. Raise Salmon Lake Dam  & Enlarge 

Salmon Lake Feeder Canal

$2,100,000

200-1,026 acre feet

6.   Okanogan River Water Exchange
$4,700,000

7,234+ acre feet

       (construct a new 80 cfs pump station)

7.   Johnson Creek Pipeline Repair
$50-80,000

   500 acre feet

Conceptual planning level estimate:
$7,680,000

11,860 acre feet

*Cost estimates were conceptual and preliminary for a screening-level analysis. The elements selected for the Proposed Project have been investigated in detail in a Phase II study conducted during 2000-2001. 
**Firm yield is the amount of water that can be made available while managing for a critical drought.  During most years, more water would be available.  

Dames & Moore/URS Phase II

In 2000 the OID & CCT commissioned Dames & Moore to further investigate the feasibility of items numbers 3, 5, 6 & 7 above in a Phase II Study (Dames & Moore was absorbed by URS:  Phase II Joint Study on Salmon Creek by URS, Revised draft, November 2001).  The results are summarized below:

· Re-Regulating Reservoir (#3): A re-regulating reservoir, with an estimated firm water yield of 500 af of water in a dry year and 2,300 af of water in a normal year, was investigated further in Phase II.  Occasionally there are excess waters in the OID main canal that are not needed for irrigation.  These waters are referred to as uncontrolled spills that discharge into Duck Lake.  Some excess water is pumped back for irrigation use.  The remainder seeps from Duck Lake to the Okanogan River and is lost from the irrigation system.

In Phase I a re-regulating reservoir was suggested as a means to store uncontrolled spills.  The reservoir would reduce the need for water from Conconully & Salmon Lake Reservoirs and the Okanogan River.  The Phase I pre-conceptual-level costs for constructing the reservoir were estimated on the basis of site observations only with no topographic surveying and no engineering analysis.  

Two sites were investigated in Phase II for 23-acre foot, 58-acre foot and 100-acre foot optimum storage capacity, soil and bedrock conditions, seepage control, dam types, siting and sizing.  Reservoir cost estimates rose considerably to $1.29M, $1.49M, & $1.71M respectively.  In addition, the consultants identified several issues that still required further study, with unknown results.  While a re-regulating reservoir would reduce the pumping needs from the Okanogan River, the OID & CCT have concluded that this method of water supply is no longer cost effective for the firm yield obtained and have dropped it from further consideration.

· Enlarge/Upgrade the Salmon Lake Feeder Canal (#5):  The existing Salmon Lake Feeder Canal carries water diverted from the North Fork of Salmon Creek to Salmon Lake, an off-stream storage site.  Because of slope instability above the open canal and safety concerns, the feeder canal is currently operated at about 30 cfs, although its design capacity was 70 cfs.  This makes Salmon Lake difficult to fill, it is rarely drawn down, greatly constrains water management for the entire OID and future instream flows for fish and defeats the goal of flexible system operations to provide irrigation water and instream flows for fish.  Under normal operations, the total annual seepage loss is estimated to be 36 af.  

The Bureau of Reclamation and two different consulting firms offer dissimilar recommendations on the degree of work that is required, the size of pipe that should be used, whether or not the headworks need to be replaced and cost estimates for conducting the work.  Further evaluation and design work is needed.  

· Okanogan River Pump Station (#6 - Water Exchange):  The consultants proposed that construction of an 80 cfs pump station on the Okanogan River would be the best and most reliable method to provide the additional water requirements of 7,122-9,737 af per year to satisfy the year round life cycle needs of anadromous fish. In the proposal the irrigators would be exchanging Salmon Creek Water for Okanogan River water.  The reservoirs would be used partially for irrigation and to provide year-round flows in Salmon Creek to meet the life cycle requirements of anadromous fish and maintaining a proper functioning channel.  A water model, developed by the consultants, would be used in daily management of the district to determine when to release flows for fish and irrigation and when the OID would rely on the pump station. Pumping water from the Okanogan River is consistent with findings in a NWPPC sponsored 1990 Columbia Basin System Planning Production Plan for Salmon & Steelhead in the Methow & Okanogan River Sub-basins.  This 1990 study suggests that pumping water is the best method to provide year round flows in Salmon Creek. This study, however, didn’t study the overall Okanogan Irrigation District nor the channel conditions that we later undertook by Dames & Moore in 1999. (Please note that the Dames & Moore 1999 study found that restoration of minimum flows for fish passage in the lower reach, in the absence of measures to develop a self-sustaining stable channel, would not likely provide for successful fish recovery.  They recommended developing a low flow channel that provides passage to the middle reach, where suitable habitat exists for spawning and rearing).

In Phase II, the OID & CCT asked the consultant to design the pump station to 50% criteria, identify a preferred pipeline route and capacity, design a water filtration system to remove sediment from the river water, provide considerations for water right issues, identify permit requirements, develop capital and operational costs and projected energy costs.  Refined costs estimates were provided including design and construction costs.

· Johnson Creek Pipeline Repair #7:  The feasibility of upgrading the pipeline to allow the OID to more fully exercise its water right was considered.  However the consultants found that the availability of water appears to be a limiting factor and is not technically feasible and cost effective.  

Note:  Permanent acquisition of the OID’s water was not part of the feasibility study because the OID would not consider selling water at the time the study was conducted.  With the subsequent changes to the fruit market, water acquisition will be considered in NEPA/SEPA.  The outcome of the NEPA/SEPA will provide details for the OID to consider whether or not they are willing to see water.  The OID Board of Directors must agree to put this to a vote of the water users.  If the OID Directors vote not to put it to a vote and/or the water users vote against such a measure, it is a moot point.

NRCS Salmon Creek Stream Survey & Analysis:

In 1999, an additional study was conducted by the Natural Resources Conservation Service (NRCS) titled Salmon Creek Stream Survey & Analysis (SCSS&A).  The NRCS surveyed fish habitat, riparian and geomorphic conditions on Salmon Creek.  They divided the stream into 8 reaches and estimated that channel and bank instability, in all eight reaches annually yield more than 4,534 tons of sediment (1,450 reaches 3-6).  Site-specific treatments were recommended to address problems such as stream bank and bed instability, lack of riparian vegetation, lack of large woody debris and poor geomorphic conditions.  Recommended treatments included, where appropriate, log and rock vanes, root wad revetments, vegetative plantings, fencing and development of alternative water sources for livestock.  The implementation of these treatments would provide the following benefits to the re-establishment of endangered steelhead and spring Chinook:  

· Improve soil and stream bank stability and reduce fines

· Buffer and moderate stream temperature

· Preserve water quality

· Improve width:depth ratios

· Supply large woody debris to improve cover, provide protection, improve rearing habitat and provide nutrients to the aquatic system

· Protect property and provide aesthetic benefits to landowners

Colville Confederated Tribes: Salmonid Fish Spawning Habitat and Production Potential in Salmon Creek, Washington

The Tribes undertook research in 1995 to evaluate the relationship between salmonid fish spawning habitat and potential production in the middle reach of Salmon Creek.  A 1994 salmonid habitat inventory of Salmon Creek was used to provide a basis for research pertaining to spawning substrate.  Stream segments were categorized as forested or agricultural for analysis purposes.  There was a greater quantity of potential spawning substrate for resident and anadromous salmonid species in the agricultural reaches.  However, forested segments contained more cobble material and thus provided better spawning conditions for salmon and steelhead.  The quality of the spawning substrate was superior in the forested reaches.  Predicted average survival-to-emergence based on Fredle Index values for the forested and agricultural areas were 94.3 and 73.1 percent, respectively.  This research can be used by biologists to help generate smolt production and adult return numbers for Salmon Creek.  The research may also be used to guide future habitat improvement projects for salmonid species.

c. Rationale and significance to Regional Programs
This section highlights how the Salmon Creek Restoration Program relates to the following: 

· 1994 NWPPC Fish & Wildlife Program

· NMFS Biological opinion

· Sub-basin Summary

· Please refer to the following section, Section D “Relationships to other projects”: Upper Columbia Salmon Recovery Board Regional Technical Team

The Salmon Creek Restoration Program carries out the following objectives and measures of the 1994 Fish and Wildlife Program:  Section 4.0A, 7.6A, 7.6B, 7.7A, 7.6C.5, 7.6D in numerous ways:

Section 4 (4.0A) states that the overall goal is doubling salmon and steelhead runs without loss of biological diversity, restore weak runs; Section 4.1 states “to halt declines and rebuild populations”;  4.1A states that priority should be given to activities that aim to rebuild weak upriver populations listed under ESA.  The region should approach habitat and production activities from a total watershed perspective.  Special priority should be given to projects that are part of model watersheds with community involvement. 7.6A.2, Maintain present quantity and productivity of habitat; 7.6B.1 Resolve problems created by competing missions.  Summer Steelhead and Spring Chinook are listed as endangered in the Upper Columbia ESU, of which Salmon Creek is a part. The Salmon Creek Restoration Program is a watershed approach including land management activities adjacent to streams, riparian corridor improvements, irrigation withdrawals and increase in instream flows.  By improving fish passage, removing blockages, providing year found flows, stabilizing streambanks in the middle reach and reconstructing a passage channel in the lower reach, we seek to be able to improve biological diversity, restore weak steelhead runs and reintroduce spring Chinook once the entire program is completed.  The Salmon Creek project is a model watershed project that includes a precedent setting partnership between the Colville Tribes and an irrigation district, located entirely off of the reservation. Salmon Creek is a tributary to the Okanogan River; the Okanogan River is the western boundary of the Reservation.  The goals of this project could not be accomplished without the cooperation of the Okanogan Irrigation District.   

7.6C Coordinated Habitat Planning—watershed assessment: Assess watershed health on a stream reach-by-reach basis;  Three separate studies have been undertaken that assess quantity and quality of spawning and rearing habitat in Salmon Creek, limiting factors, and passage issues.  Problems have been identified in these studies, solutions recommended, and implementation is proposed in 2003.  

Section 7.6A.1 Ensure coordination between human activities affecting salmonid production. Maintain the present quantity and productivity of salmon and steelhead habitat.  7.6B.1 7.6A.1 (all relevant parties), 7.6A.2 (maintain the present quantity and productivity of salmon and steelhead habitat and B (Habitat Goals & Habitat Policies) and 7.7A (Coordination of Watershed Activities), and 7.6C.5 (Incorporate restoration into regional and locally adopted biological objectives through cooperation with land and water management agencies).  

The Salmon Creek program is a collaborative solution that enables salmon to continue its defining role in the spiritual and cultural identity of the Colville Tribes and allows agriculture to continue its defining role in the local economy and culture.  In addition, it protects the tourism resources provided by the two Conconully Reservoirs.

7.6C.5 Manage riparian and floodplain areas to promote the protection and re-establishment of natural ecological functions and protection and improve salmonid habitat. 7.6D These habitat objectives should address sediment, bank stability, water quality, large woody debris, pool:riffle ratio, stream morphology, land management, and riparian areas; 7.7 Cooperative habitat protection and improvement with landowners. A result of the altered hydrograph below the OID diversion dam has resulted in a loss of channel sinuosity, riparian vegetation, and connection to the floodplain. The proposed restoration in the lower reach re-establishes channel function, a floodplain, vegetation and provides migration to quality habitat in the middle reach, restoring use for all life history stages of salmonids.  In the middle reach, the NRCS engineer will design bank stabilization projects that improve existing habitat taking into account stream morphology implementing projects that reduce sedimentation and fines, improve water quality, improve pool:riffle ratio, and input of large woody debris.  The NRCS range conservationist will work with private landowners to develop farm management plans that fence livestock away from the stream, improve riparian buffers, develop alternate water sources for livestock.

7.8E Land Exchanges, Purchase, and Conservation Easements: In implementing this measure, acquisition or easements should be the preferred approach for protecting riparian areas and adjacent areas.  In 2001 we acquired and transferred ownership to BLM of 3,800’ of the highest quality habitat in Salmon Creek and the Okanogan Basin located at the historic townsite of Ruby that was marketed for subdivision into 600 RV camping sites.  We now have protected 3 miles of stream corridor in the forested reaches of Salmon Creek, all now in federal ownership.  We plan to acquire property at the mouth of creek enabling a cost-effective method to remove 5,000 cubic yards of alluvium.  This property will remain in open space after purchase.  We worked with the Bureau of Reclamation to purchase 7/10ths of a mile of stream corridor that was also being marketed for subdivision and now is in permanent protection.  In future years we propose to acquire conservation easements on 4.67 miles of Salmon Creek in ownership currently by only three people.

NMFS FCRPS Biological Opinion Objectives for Habitat (December 21, 2000):

The objectives of the Salmon Creek Restoration Program are congruent with the following action items under NMFS’ objectives for Habitat, specifically, these action items:

· 149 Increase Instream Flows

· 150 Protect existing spawning and overwintering habitat

· 151 BPA water brokerage

· 153 BPA incentives for long-term protection of riparian buffers through CREP

· 154 Sub-basin assessments

Okanogan Similkameen Sub-basin Summary, Sept. 2001

The objectives of the Salmon Creek Restoration Program are congruent with the objectives in the sub-basin summary:

· Improve passage at irrigation diversions

· Screen irrigation diversions

· Increase instream flows in tributary streams

· Improve riparian buffers through passive or active restoration

d. Relationships to other projects 
There is a definite and diligent effort to restore anadromous salmonid populations in the Upper Columbia River Basin by the Colville Confederated Tribes.  These efforts extend beyond the Canadian Border and upriver of the “now” blocked area (upriver of Chief Joseph Dam).  The following are projects currently underway and either sponsored or strongly supported by the Colville Confederated Tribes: These projects, as well as future efforts, depict the Colville Confederated Tribes’ commitment to restoring salmon and steelhead in the Upper Columbia River.

Restoration and Enhancement of Anadromous Fish Populations & Habitat in Salmon Creek (BPA project # 199604200)

Evaluation of an experimental re-introduction of Sockeye Salmon into Skaha Lake (BPA project number 200001300)  

Improvement of Anadromous Fish Habitat and Passage in Omak Creek (BPA project # 200000100) *

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

Omak Creek Restoration (Sponsored by CCT, Funded by the National Fish and Wildlife Foundation) *

Omak Creek Watershed Restoration (Salmon Recovery Funding Board project number IAC #00-1683D) *

An Assessment of Anadromous Salmonid Spawning Habitat in the Upper Columbia River:  Chief Joseph Dam to Grand Coulee Dam.   (Sponsored by CCT, Funded by CCT, Conducted by Battelle Inc.) 

In addition, the Colville Tribes (CCT), the Yakama Indian Nation as well as Douglas,

Chelan & Okanogan Counties have formed the Upper Columbia Salmon Recovery Board

(UCSRB) to develop a regional strategy to recover salmon and steelhead populations in

the Upper Mid-Columbia Basin. 

The UCSRB has also formed a Regional Technical Team (RTT) to: 1) recommend region

wide approaches to protect and restore salmonid habitat, 2) develop and evaluate

salmonid recovery projects to forward to the policy board, and 3) develop and implement

salmonid recovery monitoring plans as appropriate.  The RTT consists of representatives

of private, tribal, and government entities.  A team member must possess a strong

technical background and knowledge of salmonids and their habitats in the Upper

Columbia Region.  

An important function of the RTT is to review the technical merit of projects to be 

submitted by project sponsors in the Upper Columbia Region for funding by federal, 

state, and private sources.  The UCSRB directs the RTT to establish a scientific 

foundation for this process, with the premise that it will enable them to identify projects 

that will best contribute to the recovery of salmonids listed under the federal Endangered 

Species Act (ESA).  The RTT rates projects strictly on their biological merit into four 

categories: “very good,” “good,” “more information needed,” or “do not fund.”  The RTT

authored a strategy document titled A strategy to protect and restore salmonid habitat in

the Upper Columbia Region, Draft, July 2001, for the Upper Columbia Salmon Recovery

Board.  

The RTT assessed the scientific and biological merits of the Salmon Creek proposal.

Based on our assessment of the proposed project, the Upper Columbia Regional

Technical Team rates this project as “very good.”  We feel this project is important

because it initially provides access to high quality habitat upstream of the Okanogan

Irrigation District Dam, and will eventually provide spawning and rearing habitat in the

lower Salmon Creek after it is fully restored. When completed, Salmon Creek will likely

become the primary spawning and rearing area for stream-type Chinook salmon in the

Okanogan Basin.

e. Project history (for ongoing projects) 

This Salmon Creek project began in 1997, when the Colville Confederated Tribes (CCT) formed a partnership with the Okanogan Irrigation District (OID) to evaluate the feasibility of restoring year round instream flows for fish while maintaining the ability of the irrigation district to deliver water to its users.  Several studies ensued, detailed above.   In 2000-2001, the CCT & OID implemented several recommendations identified in previous studies:

Projects already Implemented:  

· Implemented:  Water Leasing:

Water leasing was identified as an interim measure until the remainder of the water supply program could be implemented. A voluntary water leasing program was initiated with irrigators within the OID.  In 2000 322 acres at $135 per acre totaling 900 af of water was leased (three acre feet per acre).  In 2001 573 acres at $145 an acre totaling 1,700 af was leased.  A portion of the leased water was used to aid steelhead juveniles migrating out to the Okanogan River and adult steelhead migrating back into Salmon Creek.  The leased water provided adult passage over a 4.3 miles where they could access quality spawning and rearing habitat in the middle reach of Salmon Creek, twelve miles.  The remainder of leased water was slowly released over a 3-month period in the winter for overwintering flows, also in the middle reach (12 miles).  This program has been successful, and we propose to continue it in years 2003-2005 as long as there is water in the reservoirs to lease.

Monitoring:  Utilizing the water bank volume for the first priority would include protective measures to reduce stranding adult fish.  These measures would include ramping-down flows and removing stranded fish if allowed by regulatory authorities.  Ramping down would entail reducing flows over a period of time (i.e. 20 cfs to 15 cfs over 48 hours, 15 cfs to 10 cfs over 48 hours, etc.) to encourage and provide opportunity for adult fish to vacate the lower reach.  During the time period of flow reduction, CCT- Fish and Wildlife personnel would conduct foot surveys along the lower reach (4 miles) and identify adult fish which are likely to be stranded.  A tank truck will be on site during these surveys.  If adult fish are identified and appear to be stranded, they will be removed.  Nets will be placed upstream and downstream of the fish to block any escape routes and efficiently collect the fish.  Fish will then be removed using a large dip net and placed in a nearby tank truck.  Upon collection, the fish will be immediately transported to and released upstream of the diversion dam.  Only individuals who are professionals in the field of fisheries management or aquaculture will be involved in the collection, handling and release of these fish.  This action would only be carried out if authorized by regulatory authorities (National Marine Fisheries Service).   

A coordinated effort will be made with the Washington Department of Fish and Wildlife to synchronize water releases from the water bank during the planting of steelhead smolts.  This synchronizing of releasing water and planting of smolts will improve out-migration of smolts in the lower 4 miles of Salmon Creek. 

· Implemented:  Okanogan Irrigation District Water & Energy Conservation through Automation:  

In 2001 the OID’s facilities were automated.  This project was funded by the Washington State Salmon Recovery funding Board ($230,000) and matched by BPA ($70,000).  This program will be operational starting in Spring 2002, and does not require any further funding.  This measure should provide 600 acre feet of water savings annually in addition to annual power savings.

Various Frequency Drives (VFD) units were installed at four pump stations off the OID’s main canal.  These regulate the speed of the motors based on the water user’s demand of the system, thus regulating the water supply to each diversion, resulting in both water and power savings.  Flow measurement devices were installed on Salmon Creek and below the OID fish screen. Canal measurements can now be taken at diversions 2 and 4 and at the end of the canal.  Flow meters will be installed at Diversions 2, 3, 4 & 5.  Flow release gates at Conconully Reservoir were automated. These enable the OID manager to adjust the flow from the reservoirs via a computer at the OID office, allowing for instantaneous changes based on demand, which the OID couldn’t do before.  The computerization of this function also provides the OID manager release measurement data and lake levels from the office.  Automation of these functions also results in an estimated 20% power savings.  Because this project wasn’t completed until the end of the 2001 irrigation season, firm water and energy savings won’t be calculated until 2002.  

Monitoring:  Flow meters will be installed in spring of 2002; these meters will provide water flow measurements at each diversion which can be then totaled in order to compare against historical district water use.  A computer that tracks historical use with present use and reductions in flow at the diversion has been provided as part of this project to the OID.  This computer will be used to annually monitor water saved and to provide reports. 

· Implemented:  On-farm Water Conservation:

Implementation of an on-farm water conservation program was initiated within the OID in 2001.  It is intended that this program would run for a 5-year period, as some results can be seen instantaneously, but improvements in crop yield and water use are seen over a period of years. This measure should provide 1,000 af of water savings annually.

Soil moisture measurement devices were installed at individual farms. The grower can look at his/her device and see his/her individual water profile for six weeks.  The grower can determine how much water to apply to the crop and when.  The consultant interacts with the OID’s weather station via computer, determines evapotranspiration rates for the past week, and predicts evapotranspiration rates for the upcoming week based on weather forecasts. The information is then faxed to the grower. Two aerial flights using infrared technology per year are planned for up to 40 growers.  The consultant interprets the data and then relays the interpretation to the grower.  Through infrared technology, the growers can learn if they are overwatering or underwatering their crops, determine the degree of tree vigor, and runoff.  The incentive to the grower is to cultivate the best crop.  Approximately 400 acres were included the first year with an expectation to increase participation in years 2-5.   

Monitoring:  Turnouts from the main irrigation canal to the individual farm are not metered, as there are over 700, and to do so would be very expensive.  The on-farm water conservation project provides the tools for the individual grower to determine what is the appropriate amount of water to apply to a given crop.  It is through education, and the grower using the tools he/she is given, that water savings occur.  When the two conservation programs along with the upgrade to the Salmon Lake Feeder Canal, construction of the new pump station and the raise to Salmon Lake Dam are completed, the OID will see that they are using far less water annually than they were before. The future reduction in water use can be seen by using the computer provided with the district-wide automation project, described above. However, the results of water savings through the on-farm program alone cannot be calculated except with approximate numbers.

· Implemented:  Partial Design of the Okanogan River Pump Station:

In 2000-2001 an engineer was retained to bring the pump station to 50% design criteria.  Included in the design were geotechnical testing of the proposed site, identification of right-of-way and easements required, cost estimates for construction, operations and maintenance and annual pumping. With the additional information, costs for construction rose to $6.7 million.

· Initiated:  Design of Channel restoration in the lower 4.3 miles of Salmon Creek.  

As a result of the altered hydrograph below the diversion dam, the lower 4.3 miles of Salmon Creek has downcut through higher gradient reaches and widened in low gradient, depositional reaches.  This has resulted in a loss of channel sinuosity, riparian vegetation, and connection to the floodplain.  For this project to be fully effective, channel function in this reach will require major reconstruction, which will enable use by all life history stages.  Previous studies identified that providing flows, in the absence of major channel restoration in the lower 4.3 miles of Salmon Creek, would not provide for successful fish recovery.  Channel restoration design began in 2001.  We propose to continue this design until 100% criteria has been met and approved by the regulatory agencies.  

In 2001 the CCT hired the environmental consulting firm, Entrix, to undertake the design, planning, NEPA, and permitting of the channel restoration that is required in the lower 4.3 miles of the creek.  This work will take place over several years.  In 2000 we developed a scope of work, signed a contract, and Entrix began the conceptual design of the lower reach, which must be ready before NEPA/SEPA Scoping can begin.  Entrix will also work with BPA on undertaking NEPA for both the stream restoration of the lower reach and the water supply elements:  Okanogan River Pump Station, Replacement of the Salmon Lake Feeder Canal, Salmon Lake Dam Raise, On-farm Water Conservation, and District-Wide Water Conservation through Automation, Water Acquisition.  

· NRCS Agreement Reach to Implement Streambank Stabilization on Private Lands in the Middle Reach

Habitat conditions in the middle reach of Salmon Creek are site-specific and far less extensive than in the lower reach of Salmon Creek.  In 2001 BPA and the CCT negotiated an agreement with the Natural Resources Conservation Service.  The agreement specifies that the NRCS will hire an engineer to work with landowners to design bank stabilization projects and hire a range conservationist to develop farm management plans that complement projects that improve the riparian corridor.  The agreement stipulates that CCT will seek funds annually from NWPPC/BPA, and that CCT pledges to fund the two positions for a minimum of three years.  Matching funds for the construction of projects was sought from the Wash. Salmon Recovery Funding Board.

· Implemented:  Habitat Acquisition—Historical site of Ruby and Mouth of Salmon Creek:  

In 2001 BPA provided $340,000 to acquire 56 acres at the historic Ruby Townsite, which contained land bordering 3,800’ on both sides of Salmon Creek.  This particular stretch contains the best fish habitat in Salmon Creek and the entire Okanogan Basin.  Because the site was platted as a town in 1880, and the town disappeared shortly thereafter, the site could still legally be subdivided.  Purchase of this site protects this habitat in perpetuity and protected it from being subdivided into 600 R.V. camping sites.  Ownership was transferred to BLM, who owns the land on both sides of creek for two miles above the site.

With the remaining $195,000, appraisal was begun on property at the mouth of Salmon Creek.  A park is situated on one side of the creek.  On the opposite side sits one home between the creek and a public boat launch to the Okanogan River.  The CCT are partnering with the City of Okanogan, who would assume ownership if the site is purchased. Purchase has two beneficial purposes:  1) It enables us to remove the alluvial fan, 5,000 cubic yards of material, at the mouth of the creek without impacting private landowners.  Purchase of the land will save $30,000 on removal of the alluvium and may save mitigation costs to the landowners while removal takes place. 2) This site, once the alluvial fan has been removed and the lower channel restored, could be developed into an interpretive site and park that is compatible with stream restoration goals.

· Initiated NEPA/SEPA/EIS:  

BPA will serve as Lead Agency for NEPA compliance on the Salmon Creek Restoration Program.  The Bureau of Reclamation (BOR) will act as a cooperating agency under NEPA.  The stream restoration project and the water supply program are regarded as connected actions under NEPA by the BPA.  Therefore, a single Environmental Impact Statement will be prepared for both actions.  

In 2001 Entrix, who was hired to design the channel restoration in the lower 4.3 miles of Salmon Creek, and who would undertake NEPA as part of that process, was also hired to conduct NEPA/SEPA/EIS on the entire Salmon Creek Restoration Program identified above. In 2000 we developed a scope of work, signed a contract, developed an integrated approach to NEPA, and Entrix began the conceptual design of the lower reach, which must be ready before NEPA/SEPA Scoping can begin. The Scoping process is anticipated to begin in February 2002.

· Implemented:  Fish Ladder at OID Diversion Dam & Upgrade of OID Fish Screen to NMFS’ Present Criteria

In 1999 the Bureau of Reclamation constructed a fish ladder at the OID diversion dam.  The ladder is designed to pass fish with minimum instream flows.  Also in 1999 the Bureau upgraded the fish screen to NMFS’ present screening criteria.

· Completed:  IEAB REVIEW:
In 2001 the NWPPC asked their Independent Economic Advisory Board (IEAB) to review the Salmon Creek proposal.  Here are excerpts from their report:

“The IEAB’s review has been facilitated by a well-documented screening level analysis of many options that were considered in developing the Proposed Project.  The Okanogan Irrigation District and the Colville Confederated Tribes should be commended for their initiative and investment to develop a viable project to restore flows in Salmon Creek. 
The IEAB is impressed with the effort invested by the OID and the CCT to develop a viable restoration program for Salmon Creek. The documentation included in the Joint Study on Salmon Creek Final Report (Final Report, 1999) is a good example of the types of information needed to improve the cost-effectiveness of the overall fish and wildlife program. The Final Report explains the problem and provides measurable goals (flow targets), examines several alternatives and provides most of the necessary information about costs, effects on instream flows, and effects on OID water supplies. Most of the quantitative information is preliminary but appropriate for a screening-level analysis. The elements selected for the Proposed Project have been investigated in detail in a Phase II study conducted during 2000. 
Salmon Creek is one of many opportunities to provide new habitat for summer-run steelhead and spring-run chinook in the Upper Columbia. Our evaluation has not considered the economic merits of Salmon Creek restoration in comparison to other restoration opportunities in the region. We have only compared alternative methods for increasing flows in Salmon Creek. Thus, we have reached no conclusions regarding the cost-effectiveness of the Proposed Project relative to other potential uses of the Fish and Wildlife Fund. Past studies (NWPPC 1996, 1990) found that, based on biological and institutional factors, Salmon Creek compared favorably to other regional opportunities.”
f. Proposal objectives, tasks and methods
Problems to be addressed:  

· Channel restoration planning and design in the lower reach to rehabilitate the stream’s loss of channel sinuosity, riparian vegetation, and connection to the floodplain 

· Streambank instability and sedimentation in the middle reach of Salmon Creek 

· Lack of instream flows in the lower reach via long-term water supply projects 

· On-farm water conservation

· Design to Repair Salmon Lake Feeder Canal

· Overwintering flows in the middle reach through shorter term water leasing

· Juvenile outmigration and adult inmigration through shorter term water leasing

· Repair leaky feeder canal into Salmon Lake enabling the ability to store more water

· Protect up to 5 miles of riparian land through conservation easements

· NEPA/SEPA/EIS
Task 1a:  Okanogan River Pump Station Design to 100%

We propose to hire an engineer to undertake the following:  Provide Environmental Permitting, Engineering Design to 100%, Drawings, Specifications, Contract Documents and updated estimates of probable costs for the Salmon Creek Okanogan River Pump Station. The project consists of a 7,000 horsepower Okanogan River Pump Station, approximately 2 miles of pipeline, a canal outlet structure, a sediment retention pond, and filter stations on five existing lateral pipelines.

The work will include assistance in obtaining all required environmental permits and assistance in obtaining easements and rights-of-way.  The design will include the detailed engineering design of all sitework, mechanical, electrical and civil works required for the Okanogan River Pump Station, the pipeline from the pump station to the main canal, the pipeline outlet structure, the sedimentation settling pond, lateral filter stations, and permits.  

Task 1b:  Secure legal agreements for acquisition, rights-of-way, and easements for pipeline and pump station

The engineer will work with the OID attorney and manager to secure easements, rights-of-way and purchase the land where the pump station will be sited.  The deliverables will be:  a report with updated estimates of probable costs, required environmental permit applications, design drawings, general conditions and project specifications.  Documents securing fee simple purchase, easements or rights of way will also be included. 

Task 2:  Engineering design replacement for the Salmon Lake Feeder Canal

We propose to hire a qualified engineer to design a replacement for the Salmon Lake Feeder Canal, which is in a state of disrepair.  It leaks approx 36 af per year, is not able to withdraw the amount of water to satisfy the water right and it does not fill the lake.  Unstable steep hill slopes above the open canal are subject to failure, which may cause the canal to overflow causing flooding to the residents of Conconully.  We propose to hire a third party engineer to oversee the engineer’s work and to ensure that documents are in order and permits in place before starting construction.

Task 3:  Salmon Creek Middle Reach Streambank Stabilization Projects:  

BPA, CCT & the NRCS have agreed that the NRCS would hire an engineer and a range conservationist to be devoted to Salmon Creek projects above the OID diversion dam. The agreement specifies that BPA, with funding from the NWPCC, would pay for the salaries and overhead for these two positions. The engineer would design active treatments where appropriate and have already been identified as needed in a 1999 NRCS Stream Survey and Analysis Report on Salmon Creek:  log and rock vanes, revetments, vegetative plantings, fencing, alternative water sources for livestock.  These treatments would provide the following benefits:  improve soil & stream bank stability, reduction of fines, buffer and moderate stream temperature, preserve water quality, improve width:depth ratios, and supply large woody debris to improve cover, provide protection, improve rearing habitat and provide nutrients to the aquatic system.  These actions would also protect property and provide aesthetic benefits to landowners.  Treatments to the riparian corridor without addressing the management of the land would be band-aids, so the NRCS will also hire a range conservationist to work with private landowners to address their farm management practices. Projects will be coordinated as complementary to the riparian corridor.   The range conservationist will identify and develop alternative sources of watering for livestock, fencing, and riparian buffers.  The range conservationist will also utilize funding programs such EQUIP, WHIP, & CREP where appropriate.

Task 4a:  Salmon Creek Channel Reconstruction (Lower Reach):

Previous studies have identified that the lower reach would not pass migrating anadromous fish without major channel reconstruction.  Design for the lower reach began in 2001.  An environmental consulting firm named Entrix was hired to undertake the work.  In 2003 we propose to continue the planning and design phase through 100% design, permitting, NEPA/SEPA compliance, and development of a Stream Restoration & Management Plan.  Sub-tasks associated with this major project over 4.3 miles are many and include the following:  Community involvement, development of a landowner database, field studies, hydraulic modeling, landowner site assessments, revegetation planning, costs estimates, project management and final design (100%).  The scope of work also involves Entrix assisting with presentations to funding sources, preparation of funding proposals, and developing a fundraising strategy.

Task 4b:   Stream Restoration & Management Plan(SRMP)

The major elements of the Salmon Creek Restoration Project include water supply projects, systems, and operations as well as physical, geomorphic, and biological changes within the stream corridor.  We propose to develop a Stream Management and Recovery Plan (SMRP) as a master plan to ensure success in implementing all the elements of the project. The successful construction and subsequent management of the Salmon Creek Restoration Project will require construction and performance monitoring, as well as long-term monitoring for adaptive management. The SMRP will provide a framework that encompasses the short- and long- term monitoring programs and identify implementation responsibilities ranging from the construction contractor and environmental permit compliance monitoring to water supply system oversight.

Specific knowledge of the baseline (before) condition, changes during project implementation (as-built), and the post-project (after) response are required for project evaluation.  Monitoring will be conducted each year of the construction phase, and specific performance monitoring will be needed in the first several years after construction (i.e., 5 to 7 years).  Long-term monitoring as part of adaptive management would continue over the life of the project. 

The SMRP will include specific approaches and techniques for performance monitoring based on project objectives, design criteria, and regulatory guidance that arises during the restoration planning and design process. In general, performance standards will be identified to address all project goals, such as, restore natural stream geomorphic function, provide anadromous fish passage, increase riparian vegetation success, maintain agricultural water supply, control flood hazards at existing levels. 

The specific monitoring measures will include qualitative and quantitative elements, such as: (1) monitoring for compliance with water supply agreements through installation and operation of multiple gaging stations to record stream flows and diversions; (2) quantitative assessment of stream gemorphology and aquatic habitat conditions by repeat measurements of permanent stream cross sections and profiles; (3) documentation of stream bed and bank stability, fish passage and population, and riparian vegetation cover, composition, and vigor using a range of protocols; and, (4) repeat photography at permanent photo stations. 

Hypothesis building and monitoring planning for adaptive management should begin early in the river restoration planning process, as part of the early drafts of the SMRP, and thereby building the eventual bridge from construction phase and short-term performance monitoring to long-term monitoring and management of the system. 

Task 5:  Permanent Protection of the riparian corridor through conservation easements

There are 15 miles between Conconully Reservoir and the mouth of Salmon Creek.  The Middle Reach of Salmon Creek, 10.7 miles long, contains good to high quality spawning and rearing habitat for anadromous fish.  Of the 10.7 miles, 3.7 miles are already permanently protected and in federal ownership: Bureau of Land Management (3 miles), the Bureau of Reclamation (7/10ths of a mile).  We proposed to work with a qualified non-profit land trust or the Wash. State Dept of Wildlife to negotiate conservation easements with three families who own land adjacent to both sides of Salmon Creek, which would afford an additional 4.7 miles of permanent protection.  If successful, this would provide protection to 8.4 of the 10.7 miles of Salmon Creek above the OID diversion dam.  Below the diversion dam, the City of Okanogan owns approx. 1.2 miles along the creek, adding to the total length of stream that could be protected.

Task 6:  NEPA/SEPA/EIS:  

BPA will serve as Lead Agency for NEPA compliance on the Salmon Creek Restoration Program.  The Bureau of Reclamation (BOR) will act as a cooperating agency under NEPA.  The stream restoration project and the water alternatives program are regarded as connected actions under NEPA by the BPA.  Therefore, a single Environmental Impact Statement will be prepared for both actions.  The approach to NEPA/SEPA was developed in 2001.  NEPA scoping began in early 2002.  

We propose to continue the NEPA/SEPA/EIS process until a Record of Decision is issued, which is anticipated in later summer of 2003.  Since channel reconstruction and the water supply actions are connected, a Stream Restoration and Management Plan will be developed (SRMP).  This is considered a “Master Plan” under the NWPPC’s step review process, which will enable the ISRP to consider proposed construction projects for the Salmon Creek Restoration Program at a watershed scale.    The SRMP will outline operation of a hydrologic model that ties together all the OID’s infrastructure with runoff predictions and fish flow requirements in the channel to accommodate all the life stages of anadromous fish.  The SRMP will also outline monitoring and evaluation procedures, adaptive management strategies and reporting requirements.

g. Facilities and equipment
No facilities, other than the pump station and feeder canal, described above, are planned
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Hilary Lyman, Manager, Salmon Creek Restoration Program, Colville Confederated Tribes, 1 FTE

· 10 years experience facilitating consensus-based water allocation and community-based conservation programs in both the government and non-profit sectors

Tom Sullivan, Manager, Okanogan Irrigation District, 1 FTE

· OID Manager since 2000, orchardist 13 years, OID Board Member 3 years

Christopher Fisher, Anadromous Fisheries Biologist, Colville Confederated Tribes

· M.S. Fisheries Biology, .5 FTE

NRCS Engineer and Range Conservationist:  Hiring to take place early 2002

Entrix Consulting Firm:

Entrix will be undertaking the restoration work in the lower channel, conducting technical field studies and stream restoration design, hydraulic modeling, developing a Salmonid Recovery and Stream Management plan, permit identification and application, assisting BPA as lead agency on NEPA, preparing an EIS and coordinating all of the public involvement elements that attributable to these activities.   Resumes for key personnel are attached:

· Kevin Freeman, 26 years geosciences & geotechnical experience.

· E. Woody Trihey, Civil Engineer, Hydraulic Engineer, 25 years experience 

· Virginia Mahacek, Hydrologist, 16 years experience

· Gregory Reub, Biologist, Ecology & Systematic Biology

· Jeffrey Paul Fisher, Ph.D., Fisheries Biology & Environmental Toxicology, 16 years experience

· Jeremy Pratt, MS Environmental Science, 25 years experience

IRZ Engineering:

· Fred Ziari, Engineer 


Hilary Lyman   

                       (  Water Resources Policy & Planning
                     (  Conservancy Site Management Planning
                     (   Program Development & Management
                     (   Facilitation & Group Problem Solving
                     (   Public Outreach & Education
                     (   Community & Event Organizing
P.O. Box 218

Winthrop, WA  98862

509/996-3389

e-mail:  hilary@methow.com

Ten Years Experience facilitating consensus-based water policy/

endangered species restoration programs
Manager, Salmon Creek Restoration Program—Colville Confederated Tribes

· Solely facilitated the development of a $20 million dollar anadromous fish habitat restoration and enhancement plan for Salmon Creek, a tributary of the Okanogan River

· Negotiated a partnership agreement between the tribes and an irrigation district aimed at increasing instream flows to meet the year-round life cycles of two endangered species, salmon and steelhead

· Supervised technical studies conducted by engineers, hydrologists and geomorphologists

· Successfully prepared fundraising grants in the amount of $6,000,000 

Waterways Site Management Planning Coordinator, King County Natural Resources Dept
· Developed site conservation plans for natural areas in order to protect riparian corridors and fish and wildlife habitat

· Facilitated committee meetings for six interagency, multidisciplinary planning teams made up of ecologists, basin stewards, biologists, acquisition agents, and the public


Project Coordinator: Methow Valley Water Planning Pilot Project
· Solely coordinated the development of a comprehensive water conservation/allocation plan for the Methow River Basin based on the Legislature-enacted Chelan Agreement

· Worked collaboratively with a water resources forum made up of participants with philosophically divergent viewpoints representing three governments, agriculture, business, the environment, fisheries and recreation

· Administered project budget and managed consultant contracts

· Established a central base of communications and acted as public spokesperson

· Presented at national and state association meetings on the Methow water planning project

· Attended planning committee meetings and recorded meeting minutes

· Created a library of hydrologic studies

· Conducted public relations and education outreach activities

KEVIN J. FREEMAN
energy facility siting/permitting


environmental impact assessment


environmental permitting


program and project management


remedial investigations/feasibility studies


stream restoration planning


engineering geology


solid/hazardous waste management


geologic hazards assessments


expert testimony
EDUCATION

Michigan State University, M.S., Geology, 1974

Michigan State University, B.S., Geology, 1971

PROFESSIONAL HISTORY

ENTRIX, Inc., Senior Consultant, 2000 to date

Dames & Moore, Inc., Partner, Senior Consultant, Manager 1987-2000

HartCrowser, Senior Consultant, 1984-1987

Earth Technology Corporation, Senior Consultant and Manager NW Geosciences, 1979-1984

Northwest Alaskan Pipeline Corporation, Senior Project Geologist, 1978-1979

Northwest Exploration Company, Exploration Geologist, 1977

Alaskan Resource Sciences Corporation, Senior Geologist, 1974-1976

Amoco Production Company, Geologist, j.g., 1971-1972

Mr. Freeman has 28 years of energy geoscience and geotechnical experience. Recent experience includes managing the environmental aspects of stream restoration projects, including addressing the NEPA/SEPA requirements of these projects.  He has managed the analysis of the engineering, environmental, geosciences, and geotechnical components of various facilities during feasibility studies, permitting assignments, and site certification applications. He has extensive experience in environmental impact analysis and project management. 

· Salmon Creek Restoration, Washington – Managing the preparation of an EIS to address the restoration of Salmon Creek, a tributary to the Okanogan River.  

· Wallula Power Project, Walla Walla County, Washington – Managed the preparation of an Environmental Report (ER)  under EFSEC guidelines for submittal within the Application for Site Certification to EFSEC for a proposed 1300 MW combined cycle gas turbine, Heat Recovery Steam Generator (HRSG), and steam turbine powerplant for Newport Generation, LLC.  

· Wallula-McNary 500kV Transmission Line, Washington and Oregon – Managed the preparation of an Environmental Report for a new 39-mile 500 kV transmission line running from the Wallula Power Plant to the existing Lower Monumental-McNary 500 kV transmission line.

· Frederickson Tahoma Power Center, Washington – Managed the preparation of the SEPA environmental checklist and the Conditional Use Permit (CUP) Application for a proposed 340 MW combined cycle gas turbine, HRSG, and steam turbine powerplant for Calpine.  The SEPA checklist and CUP application are submitted along with the building permit application for the plant to Pierce County Planning and Land Services (PALS) Department.  

E. WOODY TRIHEY
project management

instream flow assessments


baseline monitoring studies


surface water hydrology


river mechanics


fisheries and waterfowl enhancement
EDUCATION

University of Idaho:  Ph.D. coursework in Water Resources Policy and Natural Resources Economics, 1975-1978

Washington State University:  M.S. Civil Engineering, 1972

Washington State University:  B.S. Civil Engineering, 1971, Magna cum laude

Everett Community College:  Forestry Technician Degree, 1965

REGISTRATIONS

Professional Engineer, Alaska #CE-5098, Colorado #16671, Idaho #3269, Utah #282725, Washington #36786

Professional Land Surveyor Idaho (1979)

Professional HISTORY

ENTRIX, Inc., Senior Consultant, 1997 to date

Trihey & Associates, Inc., Principal, 1982 to 1997

University of Alaska, Hydraulic Engineer, 1980-1982

U.S.F.W.S., Cooperative Instream Flow Service Group, Training Office and Special Projects Engineer, 1978-1980

Idaho Water Resources Research Institute, Assistant Director, 1974-1978

University of Idaho, Research Associate and Instructor, 1972-1974

Didco Corporation, Field Engineer, 1968-1969

representative EXPERIENCE

Woody Trihey is a hydraulic engineer who specializes in quantifying the response of fish habitat to naturally-occurring or project-induced changes in river processes.  Mr. Trihey's professional experience and technical background emphasize the management and performance of instream flow investigations, aquatic habitat, hydrologic, and river engineering studies to support hydropower licensing and environmental permitting throughout the United States.  His professional experience includes more than 25 years developing and applying scientific methods to describe the response of fish habitats to changes in streamflow, stream temperature, sediment transport, and ice processes.  Mr. Trihey has appeared as an expert witness on numerous occasions to explain the effects of altered streamflow patterns on fish habitat and to provide instream flow recommendations.

Mr. Trihey is known for his innovative approach for tailoring special technical studies to specific project settings, and interfacing project operations with the biological requirements of fish.  

Aquatic Habitat and Instream Flow Modeling

Mr. Trihey is widely recognized as an authority in aquatic habitat modeling techniques.  Mr. Trihey was one of the original developers of the Instream Flow Incremental Method.  

Instream Flow Recommendations

Mr. Trihey has developed instream flow recommendations for several streams in the western United States and Alaska.  In California he has developed instream flow recommendations on behalf of resources agencies, electric utility companies, irrigation districts, and environmental interest groups.  He has provided expert testimony relevant to rewatering four streams tributary to Mono Lake and establishing interim streamflows pending the outcome of State Water Resource Control Board Hearings.  

Surface Water Hydrology Studies

Mr. Trihey has been conducting and directing surface water hydrology studies in the Western United States since 1972.  He has simulated pre-project and post project streamflows at ungaged locations for several streams, and has performed numerous analyses of streamflow data from a broad range of hydrologic provinces including inter-mountain west, California coastal (northern and southern), high Sierra, Pacific Northwest. Mr. Trihey has successfully forecast annual runoff and monthly streamflows for ungaged glacial and non-glacial river systems in Alaska.  

Stream Channel Stability

Mr. Trihey has conducted analyses to determine the effects of sediment transport processes on stream channel stability and fish habitat conditions.  Typically, these analyses have identified the minimum streamflow needed to prevent sediment deposition in spawning, or rearing habitats, and the maximum discharge needed to scour spawning areas and flush fine sediments from the stream reach of interest.

Mr. Trihey performed one of the first time-series analysis of scour effects on salmon spawning habitat conducting IFIM studies (1980) for the Terror Lake Hydroelectric Project in Kodiak, Alaska.  While working on the Susitna River Hydropower Licensing Studies (1982-1985), Mr. Trihey analyzed streambed scour in Portage Creek and Indian River, directed the evaluation of channel stability at the mouths of 22 tributary streams, and provided technical review of the reservoir sedimentation and channel stability analyses performed by Harza Engineering for the mainstem Susitna River.

Monitoring and Modeling Stream Water Temperatures

Mr. Trihey has over ten years experience monitoring and modeling stream water temperatures.  His experience includes such analyses as evaluating the effectiveness of multi-level intake structures, forecasting downstream water temperatures associated alternative reservoir operating scenarios, predicting maximum summer temperatures, and monitoring the effects of near-freezing water temperatures and river ice conditions on the winter survival of incubating salmon eggs and immature fish. Mr. Trihey has conducted reservoir and stream temperature modeling studies for streams from southern California to Alaska.  

JEREMY PRATT
Title

Senior Associate

Expertise
Water Resources

Watershed Management

River and Stream Corridor Management

Endangered Species Act Compliance

Academic
M.S., Environmental and Energy Sciences, Washington State University, 1979

Background
B.S., Interdisciplinary Studies, The Evergreen State College, 1977

Experience
Jeremy Pratt has more than 20 years experience in natural resources management and planning, and has directed several hundred projects for public and private clients concerned with the development, use, and management of natural resources.  Working for agricultural and industrial water users, tribes, and municipal and regional water purveyors throughout the west, his water resources experience ranges from broad water supply program plans and integrated resource plans, to evaluation of water supply opportunities; water reuse; strategies for the acquisition, development or protection of water rights; FERC hydro licensing; and cooling water supply for electric power generation. He has been responsible for river and watershed resource management planning in more than two dozen western river basins and has supervised several large-scale modeling studies of salmonids in western rivers. He is advising stakeholders or assisting initiating governments and Planning Units to conduct Washington 2514 watershed planning in five state Watershed Resource Inventories Areas. A coauthor of the Stream Corridor Inventory and Evaluation System (SCIES), his model assists watershed managers in determining stream corridor values for fish and wildlife.

Mr. Pratt has in-depth knowledge of water and environmental law and regulations in the western states. He has evaluated water rights and pursued water transfers in several states, and has extensive management familiarity with environmental licensing and permitting processes, including FERC, NEPA, state environmental protection acts and energy facility siting regulations, and the requirements of Clean Water Act for wetlands and TMDLs. A principal for 15 years with firms specializing in endangered species, he understands the requirements of the Endangered Species Act and has directed numerous studies addressing listed or candidate species of wildlife, plants and fish. 

As a senior consultant with teams that developed long-term water supply plans for several municipal and regional water purveyors, he is experienced with many aspects of comprehensive water system planning, supply source assessment, conservation planning, and forecasting short- and long-term water demand based on population and land use. These plans included engineering, economics, institutional, social, and environmental evaluations for programs involving up to 27 participants and up to 50 year planning horizons. Water resources evaluated included surface storage and groundwater recharge, groundwater banking and conjunctive use, conveyance facilities, water reclamation and reuse, wells and well fields, water transfers and exchanges, water and water rights purchases, appropriation of new rights, and conservation measures.

VIRGINIA MAHACEK 
CEQA and NEPA compliance

fluvial and soils geomorphology

watershed and floodplain management

wetlands delineation and permitting

stream and wetland restoration

water supply studies

EDUCATION

University of California, Davis:  M.A. Geography (hydrology and climatology), 1983

University of California, Davis:  B.A. Physical Geography, with honors, 1979

Additional course work and research in soils, geomorphology, geohazards, and

     Quaternary studies, University of California, Davis, 1984-1988

EMPLOYMENT HISTORY

ENTRIX, Inc., Senior Project Scientist, June 1997 to date

Trihey & Associates, Inc., Associate Scientist, 1995-1997

Environmental Science Associates, Senior Associate, 1991-1995

University of California, Davis; California State University, Sacramento; Butte

     College; and, Cosumnes River College, Lecturer, 1990-1991

Western Washington University, Assistant Professor, 1988-1990

University of California, Davis, Research and Teaching Assistant, 1980-1987

PROFESSIONAL EXPERIENCE 

Ms. Mahacek is a hydrologist with 16 years of experience in regulatory compliance, impact assessment, project management, public involvement programs, research and education.  Ms. Mahacek has provided technical expertise in hydrology, fluvial geomorphology, soils, wetlands, geohazards and landscape dynamics for a variety of studies for CEQA and NEPA compliance, project alternatives design, permitting and mitigation/restoration planning.  She has acted as both a team member and project manager, and is skilled in interdisciplinary and multi-firm problem-solving.

CEQA and NEPA Compliance  

Ms. Mahacek has managed inter-disciplinary teams of in-house staff and sub-consultants conducting separate and joint environmental analyses pursuant to CEQA and NEPA.  She is experienced in developing and executing work programs to provide complete documentation, agency consultations, mitigation planning, permitting, public participation, and coordination with local, state and federal agencies. She has served as principal hydrology and geology investigator on numerous projects for a variety of local and federal lead agencies.

Ms. Mahacek recently managed the team providing comprehensive environmental services to the Sacramento Area Flood Control Agency and the Sacramento Regional County Sanitation District for a major levee improvement project.  Resource agency consultations were used to focus the project alternatives, screen environmental issues, and develop the CEQA/NEPA compliance and project permitting strategy. Ms. Mahacek also directed the natural and cultural resource studies, and interdisciplinary impact analyses for the Bureau of Reclamation’s draft EIS on Implementation of the Reclamation Reform Act in the Central Valley Project.  

GREGORY S. REUB





ENTRIX, Inc.

Senior Aquatic Ecologist








EDUCATION

San Francisco State University:  M.A., Ecology and Systematic Biology, 1990

South Dakota State University:  B.S., Wildlife and Fisheries Science, Minor Chemistry, 1977

Representative experience

Mr. Reub has over 18 years of experience related to environmental assessment of water and sediment quality and other habitat parameters and their effect on aquatic organisms, with the majority of his experience in the Pacific Northwest and Alaska.  

· Project Manager for a National Marine Fisheries Service (NMFS) project to make the necessary findings under National Environmental Policy Act (NEPA), and economic assessment associated with its adoption of Section 4(d) rules under the Endangered Species Act (ESA).  The scope of the Project includes all of the threatened runs of anadromous salmon and steelhead in California, Oregon, and Washington.  

· Project Manager for technical support and lead Fisheries Biologist for the Bureau of Indian Affairs and Office of the Solicitor in the FERC relicensing of the Pelton‑Round Butte Hydroelectric Project on the Deschutes River in north-central Oregon.  This project is focused on the salmon fishery from the three dams on the Deschutes River to the confluence with the Columbia River.

· Biological Lead (fisheries, wildlife, and botany) for the FERC hydroelectric relicensing of Prospect 1, 2 and 3 Projects for PacifiCorp on the Rogue River in southern Oregon.  

· Fish Habitat  and Water Quality Task Manager as part of four watershed analyses for the Washington Department of Ecology.  These studies served as a basis for water rights allocations in the state.

· Principal Investigator for the aquatics task on the Cedar River Resource Inventory and Management Plans Project for the Seattle Cedar River Municipal Watershed.

· Participated in four instream flow studies for Pacific Gas and Electric Company on the Pit River, Crane Valley, Tule River, and Mokelumne River projects in California.  Supervised water quality and fish data collection and analysis in support of the Exhibit E reports to the Federal Energy Regulatory Commission (FERC) and hydroelectric project relicensing.

· Project Manager for the Water Quality Certification Monitoring Project of the Strategic Homeporting Program for the Naval Station at Everett, Washington.  

· Principal-in-Charge of monitoring activities of Federal and State natural resource trustees relative to Natural Resource Damage Assessment process resulting from the spilling of 328,000 gallons of Number 6 fuel oil after the collision of two fuel barges and a bulk carrier in the mouth of Tampa Bay.

JEFFREY PAUL FISHER  


Stream restoration

ESA and EIS consultation

Ecotoxicology,aquatic habitat assessment, and restoration

fish biology, pathology and aquaculture

marine biology

EDUCATION

Cornell University: Ph.D., Aquatic Toxicology, 1995

Institute of Aquaculture, University of Stirling, Scotland:  M.S., Aquatic Pathobiology, 1990

University of Washington:  B.S., Fisheries Biology, 1985

REGISTRATIONS/CERTIFICATIONS

American Fisheries Society Certified Fisheries Professional, 2000

PADI, Open Water, Advanced and Medic  Scuba Diver 

Watershed Analyst Level II, Fish Habitat, Water Quality, & Riparian; Wash. Dept. of Natural Resources, 1997

40-Hour Hazardous Material Training, 1998; 8 hr. refresher 1999

PROFESSIONAL HISTORY

· ENTRIX, Inc., Sr. Fisheries Biologist/Ecotoxicologist, 6/2000 to date

· Puget Sound Christian College, Assistant Professor of Biology, 1/2000 to date

· Pentec Environmental, Inc., Associate, Edmonds, Washington, 1/99-2000

    
Sr. Toxicologist/Fisheries Biologist, 8/97-1/99

    
Sr. Project Toxicologist/Fisheries Biologist, 3/97-8/97

· University of Connecticut, Dept. of Natural Resources, Wildlife Conservation Research

    
Center, Postdoctoral Research Associate, 2/96-2/97

· NY Dept. of Health, Division of Environmental Disorders, Wadsworth Center, Postdoctoral Research 

Associate, 1/95-1/96

· Cornell University, Dept. of Avian and Aquatic Animal Medicine, College of

· Institute of Aquaculture, Stirling University, Graduate Research Assistant, 8/88-8/89

· Institute for Marine and Aquarium Studies, Eastern Connecticut State University,

    
Research Associate, 5/87-7/88

· Eastern Connecticut State University, Biology Instructor, 1/88-6/88

· Stillaguamish Tribal Fisheries Dept., Hatchery Manager/Fisheries Enhancement Biologist, 3/86-4/87

· National Marine Fisheries Service, Foreign Fisheries Observer, 7/85-10/85

· University of Washington Fisheries Research Institute, Field/Laboratory Assistant, 3/82-3/84

REPRESENTATIVE EXPERIENCE

Dr. Fisher is an environmental toxicologist and fisheries biologist with 17 years of experience evaluating physical, biological, and chemical impacts on aquatic animals, wildlife, and ecosystem organization and function. Examples of recently completed projects include the modeling of turbidity and suspended sediment risks to aquatic biota in the Freshwater Creek watershed of northern California. In his doctoral research, Jeff identified a maternally transmitted thiamin deficiency in landlocked Atlantic salmon caused by a diet of non-native fish rich in the thiamin degrading enzyme thiaminase.  This seemingly implausible finding represented the first known vitamin deficiency to cause the complete reproductive failure of an animal population in the wild.   He is skilled in restoration ecology, ethology, pathology, and biochemistry, and seeks to understand how environmental chemicals and the policies that permit their release affect aquatic biota and community function.

FRED A. ZIARI

AGRICULTURAL ENGINEER

PRINCIPAL / PROJECT MANAGEMENT

EDUCATION:

· Bachelor of Science, Agricultural Engineering

· Texas A&M University, 1977

· Master of Engineering, Agricultural Engineering

· Texas A&M University, 1979

IRRIGATION ENGINEERING 

· Recently-1999 and 2000 completed design and construction of Phase 1 and Phase 2 of an 18,000 acre irrigation system west of Boardman, Oregon.  This system will consist of 150 center pivots, a 13,000 horsepower river pumping station, five booster stations totaling 17,000 horsepower, and over 100 miles of pipelines the largest of which was 72 inches in diameter.  We were responsible for the design and construction management of this project. Contact Bob Hale (541-567-9099).

 Recently-1999 completed engineering design and construction management for a 25,000 acre irrigation system west of Boardman, Oregon.  This system consist of 250 center pivots, a 23,400 horsepower river pumping station from Columbia River, a booster stations totaling 12,750 horsepower, and a network of pipelines the largest of which was 72 and 60 inches in diameter.  Contact Marty Myers (541-481-9274).

· Recently-1999 completed design and provided the construction management for a 4,000 acre irrigation system in Benton County, Washington.  This system consists of 34 center pivots, a 5,000 horsepower river pumping station, three booster stations totaling 2,400 horsepower, and nearly 22 miles of pipelines the largest of which was 42 inches in diameter. Contact Matt Berg (509-948-3726).

· IRZ has collectively conducted close to 2,000 small to medium size irrigation system design and evaluations.  Each design/evaluation included a detailed description of the existing condition of a system and recommendations to improve the operation and achieve water and energy conservation.  The energy saving from these projects ranged 20% up to 50%. This work was done in Washington, Oregon, Idaho, California, and Nevada.

· Recently completed a feasibility study for development of a 4,000 acre irrigation system in Benton County, Washington.  This irrigation system consisted of 38 center pivots, a river pumping station and three booster stations from Columbia River.  Contact Dave Wyckoff (509-952-9218).

· Recently completed a feasibility study for development of a 15,000 acre irrigation system Eastern Montana for the Fort Peck Tribes.  

1

