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a. Abstract 
This project is part of a 10-year project which originated from the Omak Creek Watershed Plan/Environmental Assessment (NRCS 1995).  The implementation of this project is cost-shared between the Colville Confederated Tribes and the Natural Resource Conservation Service. Several resource problems were identified in the watershed analysis.  These problems included poor water quality conditions (high water temperatures, low levels of dissolved oxygen, high fecal coliform levles), lack of riparian vegetation, accelerated sediment yield from uplands and streambanks and innaccessible stream reaches for anadromous fish, particularly summer steelhead (federally listed "endangered”, NMFS 1996).  Previously, efforts to restore anadromous fish in Omak Creek included removing two man-made barriers during 1999.  The first man-made barrier was a 1,600 foot section of culvert.  This reach is now re-located and consists of approximately 3,100 feet of open channel with the exception of 215 feet that flows through a bottomless-arch culvert.  The second barrier was created during the early 1920's when rubble was deposited in the bottom of a canyon when a railroad grade was constructed along this narrow gorge.  During the fall of 1999, approximately 28,000 cubic yards of material was removed from this reach allowing access to over 26 miles of Omak Creek and tributaries.  Passage through this reach will be evaluated during the spring of 2001 and 2002.      

Efforts continue to restore the aquatic resources and water quality in the Omak Creek watershed.  Restoration efforts include riparian planting, exclusionarly livestock fencing of riparian areas, construction of  hardened rock crossings and spring developments and reductions in road density.   
b. Technical and/or scientific background
This project would assist in the funding and implementation of certain aspects of the Omak Creek Watershed Plan/Environmental Assessment (NRCS 1995).  The restoration of the Omak Creek Watershed is a cost share project between the Colville Confederated Tribe (CCT) and Natural Resource Conservation Service (NRCS).  Omak Creek is located in Okanogan County, Washington, and is wholly contained within the reservation of the Confederated Tribes of the Colville Indians.  The Omak Creek watershed has cultural significance to the twelve Colville Confederated Tribal Bands.  Pictographs, depicting ancestral activities, are found throughout the watershed.  The Omak Creek watershed is a common cultural-use area for activities such as resource gathering, berry picking, ceremonial sweating, education, picnicing and fishing.  Fishing was important in Omak Creek since evidence of fish drying racks and nets were quite apparent in early photographs.  Due to barriers, mid-stream reaches have been inaccessible by anadromous fish and land management practices within the watershed have reduced the quality of fish spawning habitat.  Therefore, self-sustaining anadromous stocks have been non-existent in Omak Creek since the early 1900’s.  

This project is, in part, to strengthen anadromous fish populations, particularly summer steelhead (listed as endangered), in the upper Columbia River Basin.  Omak Creek was surveyed in 1992 by personnel of the CCT-Fish and Wildlife Department.  The collected information estimated and described the physical condition of the instream habitat from the confluence of the Okanogan River upstream 12.2 miles (TFW Ambient Monitoring Stream Segment Summary 1992).  The results of the survey indicated the habitat is in marginal condition, with most of the reaches evaluated for spawning habitat being embedded (Hanson 1992).  Also, canopy closure exceeded 50% (57%) at one of the four reaches surveyed.  Consequently, water temperatures have been measured greater than 75oF (nearing lethal temperatures for steelhead; Bell 1986) during 1999 (75.5oF). and 2000 (75.9oF,CCT, Fish and Wildlife, unpublished data). 

To improve the conditions in Omak Creek several restoration practices will be implemented.  To minimize impacts caused by livestock (i.e. overgrazing of riparian vegetation, hoof shear, streambank collapse, etc.), riparian areas will be protected by constructing exclusionary fences, hardened rock crossings for livestock access and spring developments to provide watering sites away from Omak Creek and associated tributaries.  To assist in the recovery of riparian habitat and actively eroding vertical banks, native woody plant species will be planted along non-vegetated and unstable banks and instream structures, such as inverted vortex rock weirs and point barbs, will be constructed to prevent continued accelerated erosion and allow vegetation to become established.  

Roads were also identified as being a sediment source to Omak Creek.  Road management strategies (seasonal closures, removal of drainage structures, road decommissioning, etc.) will be addressed during interdisciplinary team meetings.  Individual road sections and crossings for remedial action will be prioritized according to location of a waterway, condition of the road prism (actively eroding, poor drainage, etc.) and not impede normal timber management activities (timber harvest, fuel management).  These restoration practices will be undertaken over the next 10 years as scheduled in the Omak Creek Watershed Plan/Environmental Assessment (NRCS 1995).                  

The location of Mission Falls is at approximately RM 5.1 and was an area where native people fished for salmon and steelhead.  Evidence of the fishery in Omak Creek is depicted in photos from the 1900’s of fishing nets and salmon drying racks.  Based on the evidence from photographs and communication with Tribal elders it is presumed that the historical anadromous fish runs, at times, were substantial in Omak Creek.  During the early 1900’s a railroad system was constructed along Omak Creek to transport commodities, particularly timber.  The rail system followed along the gorge at Mission Falls.  Rubble from the railroad construction (boulders, cribbing, and railroad ties fell into the stream channel and created a barrier to migrating anadromous fish.  During 1999 approximately 28,000 cubic yards of rubble were removed from the gorge.  Recent foot surveys conducted by CCT and NRCS personnel indicate that impediments to fish passage by adult steelhead continue to exist within the gorge.  Options to provide passage at these specific locations are being reviewed by NRCS and CCT personnel.  If passage is provided, approximately 26 miles of habitat would be accessible.  

c. Rationale and significance to Regional Programs
This project is directed towards reducing impacts created by land activities.  By reducing road density and stabilizing stream banks the amount of fine sediment delivered to the stream channel will be reduced.  Furthermore by excluding livestock, riparian vegetation will become reestablished improving water temperatures.  Finally, by removing passage barriers within the Mission Falls reach of Omak Creek, approximately 26 miles of habitat would become accessible by summer steelhead.  Therefore this project, BPA #200000100, addresses the 2000 FCRPS Biological Opinion 9.6.2.1 Actions Related to Tributary Habitat, particularly water quality as it relates to spawning and rearing areas, passage improvements and watershed health.  

This project addresses the following NPPC program measure numbers: 4.1A, 4.1B, 7.6a, 7.6B.1, 7.6B.3, 7.6B.4, 7.6B.5, 7.6c and 7.6D.

Furthermore, this project addresses the following action items found in the Okanogan Watershed Limiting Factors Analysis:

Omak Creek Action Items

· Explore land use ordinances to improve water temperatures in lower reach (RM 0-5.1). Implement fencing, planting, and livestock management programs.

· Reduce road densities and decommission roads in the upper basin. Relocate roads away from the creek where possible.

· Implement fencing, riparian planting and livestock management programs.

The significance of this project is the reestablishment of a self-sustaining population of summer steelhead, federally listed as “endangered”, in the Okanogan River Basin.  The rationale is by re-establishing summer steelhead in Omak Creek, the summer steelhead population in the Okanogan River Basin will strengthen and ensure the resilience of the species.  Also this is following the goal of the Habitat Conservation Plan for the Okanogan River which states, “In phase B, outplants to Omak Creek . . . will consist of the most genetically suitable smolts . . . of an adequate number to meet natural production capabilities.” 
d. Relationships to other projects 
The Colville Confederated Tribes Fish and Wildlife Department has focused recovery efforts of anadromous salmonids in the Okanogan River Basin.  To effectively recover summer steelhead and spring Chinook salmon in the Okanogan River Basin restoration efforts have been directed toward tributaries.  In addition to this project, the CCT Fish and Wildlife are also sponsors of restoring anadromous salmonids in Salmon Creek (Restore and enhance anadromous fish populations and habitat in Salmon Creek, BPA project number 199604200). 

Salmon Creek is a unique tributary of the Okanogan River.  Salmon Creek watershed is approximately 167 square miles in size, provides cool water (northeast aspect) in a basin that contains predominately warm water temperatures, and has historically contained renowned runs of anadromous fish (Mullan et al. 1992).  In 1916, a diversion dam was constructed for irrigation.  The dam is located approximately 4.3 river miles upstream of the confluence.  This lower reach is typically de-watered except during average and above average spring run-off.  Consequently, anadromous fish have not inhabited Salmon Creek since the early 1900’s.


Salmon Creek is a logical choice to re-establish anadromous salmonids in the Okanogan River.  Spawning gravels have been surveyed and depicted quality spawning habitat (mean 27.6% fine sediment (6.35mm); Fisher and Feddersen 1998).  Due to the lower 14 miles of Salmon Creek being charged by water which the Okanogan Irrigation District draws from a depth of approximately 80 feet from Conconully Reservoir water remain consistently low (max. temp. 67oF, 1997; max. temp. 65oF, 1998 (CCT, Fish and Wildlife Dept., unpublished data).  

The CCT has assisted the Washington Department of Fish and Wildlife (WDFW) in restoration and conservation measures along Aeneas Creek.  Aeneas Creek is a tributary to the Okanogan River and the confluence is south of Tonasket, Washington.  Aeneas Creek contains cool water temperatures (max. 67oF during 1998, CCT, Fish and Wildlife, unpublished data).  Conservation measures to protect this unique resource have included organizing a stream survey team made up of local landowners and constructing livestock exclusionary fences.  

Cold water is an uncommon physical condition in the Okanogan River Basin.  During 1998 water temperatures exceeded 80oF in the mainstem of the Okanogan River (CCT, Fish and Wildlife Dept., unpublished data).  The current water temperature regime in the mainstem of the Okanogan River is not conducive to support salmonids which require 1+ years in freshwater.  To successfully re-establish native salmonids in the Okanogan River, the few cool water sources that exist must be protected and others restored.  Therefore the restoration or conservation efforts directed toward the aforementioned tributaries will begin reducing water temperatures and improve habitat conditions for the recovery of anadromous tributary spawners in the Okanogan River.    

Restoration efforts may also be beneficial to anadromous salmonids which use the Okanogan River as a migration corridor.  Sockeye (Oncorhyncus nerka), which migrate up the Okanogan River, are often delayed by high water temperatures (> 21.5oF).  When water temperatures dip sockeye swim the Okanogan River from the confluence to the north end of Lake Osoyoos (approx. 80 miles).  By re-establishing flows in Salmon Creek, improving riparian habitat and increasing canopy closure along Omak Creek and conserving the water quality in Aeneas Creek, plumes of cold water would be delivered to Okanogan River and provide thermal refuges for migrating sockeye.  These cool water refuges may improve the survival of adults to current spawning areas and historical areas such as Skaha Lake which is currently being evaluated for the feasibility of re-introduction (Evaluate an experimental re-introduction for sockeye salmon into Skaha Lake, BPA #200001300).     

e. Project history (for ongoing projects) 

The Omak Creek watershed restoration effort began during 1995 when an initial evaluation was conducted by the NRCS and the Omak Creek Watershed Plan/Environmental Assessment (1995) was developed.  This plan was enacted under Public Law 83 – 566 funds, which restoration activities will be completed in ten years once implementation begins.  The project purpose includes watershed protection (land treatment), fish and wildlife enhancement/propagation, and water quality.  One of the objectives directing the watershed plan was to restore 40+ miles of anadromous fish habitat.  To reach this outcome three main environmental issues needed to be addressed, 1) provide passage over two known barriers, 2) reduce stream temperatures and 3) reduce sediment input.  


Passage has been provided through the lowermost barrier, approximately 1,600 feet of corrugated metal pipe.  This pipe has been removed and replaced by an open channel.  However, the newly constructed channel was poorly designed by a private consulting firm (hired by the previous landowner).  Currently the 0.5-mile reach is unstable and consists of highly erosive vertical cut-banks (~ 10 ft).   Redesign of this open stream channel is being completed through a collaborative effort between NRCS and a reputable environmental engineering firm to provide stability and maintain fish passage throughout this reach.  During the spring of 2001, a reconnaissance-level survey was conducted within this reach and 19-adult summer steelhead were observed (C. Fisher, CCT, unpublished data).  Four redds were identified, capped and successful reproduction was recorded (C. Fisher, CCT, unpublished data).  The second barrier, rubble deposited in the stream channel from the construction of a railroad, has been removed (approximately 28,000 cubic yards).  However, based upon walk-thru surveys more work may need to be conducted to ensure adult fish passage by summer steelhead.  During the spring of 2001, summer steelhead were observed jumping at the base of Mission Falls (C. Fisher, CCT, unpublished data).

After 4 years of monitoring water temperature, extraordinarily high water temperatures (75.9o F, 2000, CCT Fish and Wildlife, unpublished data) were recorded in the lower 5 miles of Omak Creek.  Reconnaissance-level surveys found canopy closure was minimal (<30%) along this lower reach, particularly from RM 2.9 to 5.1.  The cause of this reduction in canopy closure was from livestock and past timber harvest practices.  A Tribal resolution was passed to discontinue this area for livestock use.  Furthermore, no timber harvest is scheduled along this reach of Omak Creek.  Surveys conducted by CCT- Fish and Wildlife and NRCS personnel identified areas requiring bank stability and planting of riparian vegetation along this 2.2 mile reach.  This work is to be conducted during the summer of 2002.     

Fine sediment has been identified as excessive and roads were one of the significant sources (NRCS 1995).  During 2000 approximately 39 miles of road were decommissioned (ripped to a depth of 18”, seeded with grass and closed to vehicular traffic).  Livestock were found to be poorly distributed and have little restriction on movement throughout the watershed (NRCS 1995).  Livestock management efforts have included the construction of 25 water developments, 10.3 miles of fence and 4 hardened-rock crossings.   Furthermore, bank erosion is prevalent along Omak Creek and tributaries.  The cause of this bank erosion is primarily by concentrated grazing of livestock.  Once, livestock management techniques have been implemented, bank stability structures were installed.  Thirty-three instream structures (vortex rock weir, j-hook veins, etc.), 8 root wads and 347 feet of conifer tree revetments have been incorporated along Omak Creek and Stapaloop Creek.   

f. Proposal objectives, tasks and methods
PLANNING AND DESIGN

Objective:

1) Restore fish habitat via reduction of habitat impacts

   Task:

a) Conduct field surveys to identify road sections that are contributing sediment to the stream channel.  Through an interdisciplinary process determine road sections that are agreed upon by all resource management departments that will be decommissioned.  

b) Conduct field surveys with NRCS personnel and identify areas that are adversely impacting aquatic resources and water quality.  Develop a plan for implementing management techniques to address the causative mechanisms impacting aquatic resources (i.e. exclusionary fencing, spring developments, road decommissioning, etc.).  Identify potential funding sources and submit grant proposals.      

Objective:

2) Ensure fish passage at Mission Falls

    Task:

a) Plan and design alternatives to remove impedances within the gorge or install structures that allow the impedance to become passable by fish.  

CONSTRUCTION AND IMPLEMENTATION

Objective: 

      1) Restore fish habitat via reduction of habitat impacts 

b) Based upon previous field surveys with range conservationists, 5.0 miles of fence would exclude livestock from entering Camp-seven Creek, a tributary to Omak Creek.  Also fence would partition pastures and allow for grazing strategies to be incorporated to best utilize forage (Platts 1991).  This fence would be 4-strand barbed wire and constructed according to Natural Resource Conservation Service standards.   

c) Based upon previous field surveys with range conservationists it was determined to construct 2 rock hardened livestock crossings on Camp-seven Creek.  These rock hardened crossings will be engineered by NRCS conservationist and followed by NRCS guidelines. 
d) Based upon surveys and meetings between range conservationist and ranchers it was determined 2 cattle guards will be needed along forestry roads. Cattle guards will be installed by an experienced (3 years) crew of displaced foresters.
e) Based upon meetings with area ranchers, NRCS range conservationist and Colville Tribal range conservationist, one spring development would provide sufficient amount of watering for 150 AUMs within this range unit. This spring development will be constructed by an experienced (3 years) crew of displaced foresters.  This crew has constructed and installed 25 spring developments.
f) This task is to reduce the amount of sediment delivered to Omak Creek by decommissioning 10 miles of road.  Road density was estimated at 6.35 mi/mi2 within the Omak Creek watershed (NRCS 1995).  Cederholm et al. (1981) found when road density exceeded 4.0 miles/mi2 erosion rate was up to 4 times the natural erosion rate.  The average annual erosion rate on forestland within the Omak Creek watershed was estimated at 1.2 tons per acre (NRCS 1995).  Consequently, roads were identified as the primary source for most of the erosion.  The length of road to be decommissioned was based upon conversations between CCT-Fish and Wildlife and Forestry staff.  Decommissioning roads will include closing roads to vehicular traffic.  The roadbed will be ripped to a depth of 18” and seeded to reestablish the infiltration capacity and substantially reduce the amount of surface erosion (Luce 1997).

Objective:

      2) Ensure fish passage at Mission Falls 
Task:

a) Remove additional material or install structures which reduce impedances to fish passage based upon surveys of hydrological conditions (flow, velocity, water depth), physical size of barriers (height of waterfall) compared with average adult steelhead swimming abilities (jumping ability, burst speed, etc.; Reiser and Peacock 1985).  Results of the evaluation of the analysis from the field surveys will determine the feasibility of obstruction removal or construction of instream structures to provide passage through Mission Falls.  Based upon the survey and analysis a technique(s) will be employed to provide passage.  Engineers from NRCS, Tribal and NRCS fisheries biologists and Tribal cultural resource personnel will be involved in the final decision and design.      

MONITORING AND EVALUATION

Objective:

1) Restore fish habitat via reduction of impacts -  

Task:

a) Such parameters as canopy closure, percent fine sediment, reduced water temperatures, and increases in pool habitat, will be monitored to identify if the implemented livestock management strategies are improving the physical habitat conditions within Omak Creek and the connected tributaries.   
e) The 10 miles of decommissioned road will be evaluated by surveying the

decommissioned road sections for evidence of continued erosion (rills, soil movement, etc.) and the establishment of vegetation.  V-star (Lisle and Hilton 1991) or volumetric sediment measurements will continue at 5-year intervals to assess the effectiveness of road decommissioning and livestock management techniques upon reducing the amount of fine sediment in Omak Creek.

Objective: 

2) Ensure fish passage at Mission Falls

Task: 

b) To determine if the Mission Falls reach is passable by adult steelhead, 

CCT Fish and Wildlife staff will install picket-weir traps upstream of 

Mission Falls to collect adult steelhead.  

g. Facilities and equipment
The facilities and staff of the Fish and Wildlife Department of the Colville Confederated Tribes and the Natural Resources Conservation Service office in Okanogan and Spokane, Washington, will be used for the continuation of this project.  The use of heavy machinery for the installation of instream structures or the removal of rubble along the Mission Falls reach, as determined by NRCS engineers, will be subcontracted through a competitive bid process.  
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Name: Joseph M. Lange, P.E.
Title: Agricultural/Civil Engineer

Degree: B.S. in Agricultural Engineering from WSU, 1988

License: Registered Professional Engineer in WA, 1995

Current Employer: USDA Natural Resources Conservation Service,1987-Present

Current Responsibilities: Provide professional engineering assistance to NRCS personnel, 

     landowners, groups, and units of government

Previous Employment: NRCS Mount Vernon Field Office, CivilEngineer,10-90 to 7-98

  NRCS Spokane State Office, Civil Engineer, 11-89 to 10-90

  NRCS Spokane Area Office, Agricultural Engineer, 2-89 to 11-89

  NRCS Lynden Field Office, Ag. Engineer Trainee, 5-88 to 8-88

  NRCS Yakima Field Office, Ag. Engineer Trainee, 5-87 to 12-87

Expertise: Knowledge of engineering principles in hydraulics, hydrology, soil mechanics, 

 and alluvial geomorphology.

Recent Job Completion's: Assisted in streambank restoration on 1 mile of Omak Creek.  

      Numerous streambank restoration projects in northwestern   

      WA, including projects on the Suak, Dungeness and Nooksack    

      Rivers.  Meander reconstruction on Louie Lee Creek located 

      west of Port Angeles.

Christopher J. Fisher

P. O. Box 862

Omak, WA  98841

Ph: (509) 422-7427

Education: University of Georgia

South Dakota State University


        School of Forest Resources
Dept. of Wildlife and Fisheries Sciences


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


        minor Fisheries management
(Fisheries option)

Experience:  

Job title:  Anadromous Fisheries Biologist II


Employer:  Colville Confederated Tribes, Nespelem, WA  99155


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

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

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

planning and implementation for watershed restoration projects.  I prepare 

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

needed to maintain good communications within the Tribal organization and 

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

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

contract agreements.  


Job title:  Fishery biologist


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



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


Job title:  Fishery technician


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


Job title:  Research technician


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

Expertise:

By acquiring my education in the southwest and midwest and being employed by 

both state and federal agencies in three different regions of the country my 

experience in fisheries is extensive and diverse.  My wide range of experience has 

provided me with expertise in collecting, analyzing and interpretinga variety of 

data and the ability to communicate the results of management activities and 

research to professional and civic groups via technical reports or presentations. 

Recent job completions include coordinating culvert replacement, installation of 

multiple instream structures, evaluating effects and conducting follow up 

monitoring of fire retardant spill on Omak Creek.  

Randy R. Kelley, District Conservationist

Education and Training:

BA in Botany, Central Washington State College, 1976.

MS in Forest & Range Management, Washington State University, 1981.

Certified Associate Wildlife Biologist, The Wildlife Society, 1983.

Work Experience:

* District Conservationist,  USDA, Natural Resources Conservation Service (formerly SCS), Okanogan, WA, 1994 to Present.  Field Office Manager, staff supervisor and field technician and overall program manager.  Work closely with Okanogan Conservation District.

*Range Conservationist, USDA, Soil Conservation Service, Ritzville, WA, 1991 to 1994.  Conservation planning with farmers and ranchers for Conservation Reserve Program, cropland tillage, and range resource planning and implementation.

*District Conservationist, USDA, Soil Conservation Service, Shoshone, ID, 1989 to 1990.  Irrigated cropland conservation planning and implemetation, Highly Erodible Land and Wetland Determinations. Work closely with Wood River Soil & Water Conservation District.

*Range Conservationist, USDA, Soil Conservation Service, Caliente, NV, 1987 to 1989.  Soil Survey assistance, plant community/soils correlation.  Conservation planning and implementation with ranchers on rangeland resources.

*Supervisory Range Conservationist, USDI, Bureau of Indian Affairs, Blackfeet Agency, Browning, MT, 1986 to 1987.  Range and Reality program responsibility.

*Range Conservationist, Yakima Indian Nation, 1985.  Soil Survey assistance, plant community/soils correlation.

*Range Conservationist, USDA, Soil Conservation Service, Elko, NV, 1982 to 1984.  Range planning, snow survey work, soil survey assistance.

*Research Assistant, Washington State University, Integrated Deer Habitat Study of the Okanogan Highlands, 1978 to 1981.

Accomplishments:

*Developed or assisted in developing over 75 range site descriptions and grazable woodland site descriptions.

*Successfully plan and implement Conservation Reserve Program on thousands of acres of cropland

*Successfully plans and implement conservation plans on thousands of acres of rangeland and pastureland.

*Successful natural resource conservation program planning and implementation at six (6) field offices.

*Masters Thesis, Winter & Summer Deer Bedding Site Characteristics in the Okanogan Highlands of North Central Washington, 1981.
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