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a. Abstract 
This project focuses the lower Klickitat River (river miles (RM) 1-43) and its tributaries that provide or affect salmonid habitat.  An emphasis is placed on identifying and prioritizing reaches for restoration and protection.  Restoration activities will be aimed at returning stream processes by removing or mitigating watershed perturbances and improving habitat conditions and water quality.  Habitat improvements will primarily benefit both anadromous (steelhead, chinook and coho salmon) and resident (rainbow trout and bull trout) salmonid populations and will enhance wildlife habitat for many terrestrial and amphibian species as well.  Protection activities will compliment restoration efforts within the subbasin by securing refugia and prevention of degradation.  Maximum effectiveness will be accomplished via cooperation with state, federal, tribal, and private entities. The project augments goals and objectives presented in the Klickitat Subbasin Summary, the 1994 NWPPC Fish and Wildlife Program (FWP), and the National Marine Fisheries Service (NMFS) Biological Opinion (All-H paper).

b. Technical and/or scientific background
Sedimentation, channel instability, loss of streamside cover, insufficient flows, habitat simplification, and unfavorable thermal conditions have degraded salmonid habitat conditions in many reaches throughout the Klickitat subbasin.  Land-use, particularly agricultural, forestry, and/or development practices have contributed to accelerated habitat degradation and fragmentation in many lower Klickitat watersheds.  Many historic impacts appear to have been accentuated by high flow events between 1995 and 1999.  

For much of its length, the Klickitat River has carved a deep canyon resulting in impassable high gradients for many tributaries.  Thus, it is particularly important to restore and maintain historically available habitats for anadromous fish as well as connectivity between those habitats.  The Salmonid Habitat Limiting Factors (WSCC 2000) analysis (LFA) for the Klickitat watershed groups primary limiting factors into riparian degradation, passage barrier, sediment, and water quality concerns.  


Passage problems are cited at Castile, Lyle, and Little Klickitat Falls, the old Champion mill on Snyder Creek, and numerous, unspecified road crossings throughout the basin.  Degraded riparian habitats upstream of RM 12 on the Little Klickitat River, below RM 14 on Swale Creek, and along the mainstem Klickitat from RM 77 to RM 85 (through Klickitat River Meadows) were cited as key limiting areas.  The same locations as well as numerous unspecified reaches adjacent to forest roads are identified as having limiting sediment inputs associated with forest practices, agriculture, and development.  Raines et al. (1999) evaluated sediment relations in the headwaters of the  Little Klickitat River.  They found that current sediment delivery is well above background levels and that road-related inputs are the single largest management-related source.  Additionally, channel incision provides a large amount of sediment, bank erosion is widespread, and only 18% of reaches have good levels of functional wood.  Sediment on the mainstem Klickitat is a limiting factor from RM 53.8 (Big Muddy confluence) downstream due to naturally derived glacial sediments and mass movements on Mount Adams.  

The LFA identified water quality in Swale Creek and the Little Klickitat River and its tributaries as additional limitations on salmonid distribution and abundance.  The Little Klickitat River, seven of its tributaries, and Swale Creek are considered impaired for temperature and/or instream flow considerations according to the Washington State Department of Ecology’s 303d list (http://www.wa.gov/ecology/wq/303d/1998_wrias/wria30.pdf).  Matthews (1992) used regression to identify canopy cover as the primary factor influencing stream temperatures in the Little Klickitat watershed.  He observed evidence of historic disturbances (riparian logging, channel relocation, floodplain roads, and riparian grazing) near monitoring locations which he linked with adverse habitat conditions.  Low baseflows are believed to further contribute to thermal limitations.  Insufficient summer flows may be land use related, but it is unknown to what extent (WSSC 2000).  

The LFA document does not make an evaluation of wetlands.  However, it is believed that loss of floodplain and wetland habitats in the Swale Creek and Little Klickitat drainages have contributed to altered watershed hydrology.  Furthermore, channelization associated with the railroad grade in Swale Canyon has exacerbated effects of high discharge events, where gravel have been scoured and a bedrock channel remains (Figure 1).  
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Figure 1.  Channelization and bedrock channel surface resulting from scour in Swale Canyon.

Observed channelization, scouring of spawning gravels, insufficient base flows, and habitat simplification are likely results of an altered hydrologic regime where low flows are lower and high flows are more extreme.  In addition to factors identified in the LFA, site visits to low gradient reaches on the Little Klickitat and Swale Creek indicate that many reaches are laterally and/or vertically unstable.  Active headcutting and mass wasting are particularly evident on the Little Klickitat as shown in figures 2 and 3. 

The dry nature of central Klickitat county places a premium on groundwater for both agricultural and domestic purposes.  Collectively, ninety-seven percent of all groundwater claims in the Klickitat Basin are within the Little Klickitat and Swale Creek watersheds where groundwater withdrawals exceed surface water diversions 3:1 and 180:1, respectively (Brown 1979).  Between 1965 and 1975 groundwater withdrawals in the Little Klickitat watershed increased from 1,597 acre-feet to 21,486 acre-feet while withdrawals in the Swale Creek drainage increased from 296 acre-feet to 10,202 acre-feet (Brown 1979).  The effect of documented increases in groundwater use on streamflow is unknown, but may partly explain some of the seasonal dewatering now observed on Swale Creek (Figure 1) as well as Wheeler and Dillacort Creeks (two smaller, adjacent drainages to Swale Creek).
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Fig 2.  Lack of stream shading, high width/depth ratio, and mass wasting on the Little Klickitat River.
Riparian vegetation moderates stream temperature and can provide bank stability, salmonid cover, LWD, and allocthonous nutrients (Meehan et al. 1977, Moring et al. 1985, Platts 1983).  It also creates roughness that reduces water velocity and erosivity of overbank flows (Li and Shen 1973).  High suspended sediment concentrations have been correlated with stress in juvenile coho and steelhead (Redding and Schreck 1980, Redding et al. 1987).  Increased fine sediment in channel materials has been associated with reduced intragravel survival of cutthroat trout (Irving and Bjornn 1984), rainbow trout (Witzel and MacCrimmon 1981, steelhead (Tappel and Bjornn 1983, Phillips et al. 1975), and pink and coho salmon (McNeil and Ahnell 1964, Phillips et al. 1975).   The cumulative effects observed in the lower Klickitat basin have likely contributed to a decline in salmonids distribution and abundance.
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Fig. 3. Active headcutting (left) and channel incision (right) on the Little Klickitat River. 

c. Rationale and significance to Regional Programs
The Lower Klickitat Riparian and In-Channel Habitat Enhancement Project contributes to the overall Columbia Basin Fish and Wildlife Program (NPPC 1994) goal of a healthy Columbia River Basin.  The Klickitat Subbasin Summary (Sharp 2000) and Conservation of Columbia Basin Fish (BPA 2000) provide a conceptual framework for the goals of this project.  

Specifically, this project will directly address Goals A, to “increase the information base necessary to manage fish, wildlife, and habitats” and C, “restore watershed function, water quality, and habitats.”  Within Goal A, this project incorporates objectives A1: “compile and analyze existing data…,” A2: obtain a “complete inventory of fish and wildlife habitat baseline (basinwide),” A4: “develop management alternatives based on initial assessments,” A5: “implement management alternatives and monitor…,” and A:6 “adjust management actions according to monitoring and evaluations results.”  

This project is specifically design to address objectives of Goal C, focusing particularly on C1 “identify proper functioning conditions for fish and wildlife habitats,” C2: “prioritize habitats for protection and restoration for salmonids and other aquatic species,” C5: “permanently protect and maintain priority natural and cultural resources,” C6: “improve water quality and quantity in prioritized reaches to comply with regulatory standards,” and C7: “monitor restoration and protection activities and evaluate effectiveness to guide adaptive management.”

Other programs within the basin that will aid planning associated with this project as well as benefit from satisfaction of objectives are listed below.

Tribal Harvest

The dip net fishery in the Lyle Falls reach of the Klickitat River has been an important fishery to Indian people since before the arrival of the first white settlers. With the drowning of Celilo Falls, it holds special significance as the one remaining site where Yakama fishers have the opportunity to fish year around using traditional dipnet and jumpnet gears. The Klickitat River is also one of the last Columbia River subbasins that still have a natural run of summer chinook, and tribal fishers prize these fish, known as “June hogs.” This fishery continues to play an important role in meeting the subsistence needs of Yakama Indians, in providing income from fish sales during commercial seasons, and in fulfilling the treaty share of tributary spring chinook harvest in the Columbia Basin. The Klickitat provides one of the few opportunities for spring chinook harvest by tribal members while other Columbia Basin spring chinook stocks remain at low levels of abundance. Habitat enhancement objectives take into account the need for a significant harvest of spring chinook concurrently with efforts to rebuild the run.

Yakima/Klickitat Fisheries Project (YKFP)

The YKFP, an element of the NWPPC Fish and Wildlife Program, will be the main production program measure in the Klickitat River. The project co-managers, WDFW and the Yakama Nation (as lead agency), have proposed to supplement all of the stocks of anadromous salmonids (spring chinook and steelhead) historically present in the Klickitat River, with continued production for harvest of fall chinook and coho. YKFP activities will be phased over a number of years. The YKFP has initiated use of the EDT model as the primary tool to guide future supplementation efforts in the basin.  The habitat protection and restoration activities of this project will directly compliment the activities of YKFP.
1990 Subbasin Plan

The Northwest Power Planning Council's (NWPPC) Columbia River Basin Fish and Wildlife Program called for long-term planning for salmon and steelhead production. In 1987, the council directed the region's fish and wildlife agencies and Indian tribes to develop a system-wide plan consisting of 31 integrated subbasin plans for major river drainages in the Columbia Basin. 

The Klickitat Subbasin Plan was one of the 31 subbasin plans that comprise the system planning effort (Yakama Nation 1990).  The basin's agencies and tribes have used these subbasin plans to develop the Integrated System Plan, submitted to the Power Planning Council in late 1990. The System Plan guided the adoption of future salmon and steelhead enhancement projects under the Northwest Power Planning Council's Columbia Basin Fish and Wildlife Program. 

In addition to providing the basis for salmon and steelhead production strategies in the System Plan, the subbasin plans attempted to document current and potential production. The plans also summarized the agencies' and tribes' management goals and objectives, including protection and restoration, documented current management efforts, identified problems and opportunities associated with increasing salmon and steelhead numbers and presented preferred and alternative management strategies.  

2000 Tribal Restoration Plan 

In early 2000 the Yakama Nation (YN) updated Wy-Kan-Ush-Mi Wa-Kish-Wit (the Tribal Restoration Plan) as part of recommended actions to the Northwest Power Planning Council Fish and Wildlife Program for the Phase I Amendment Process. Recommendations for fish and wildlife resources in the Klickitat basin were submitted as one of nine subbasin plans within the YN “ceded area” (CRITFC 2000).  Habitat protection and restoration efforts were identified in this plan.

1999 Little Klickitat Watershed Analysis

Boise Cascade Corporation initiated a Level 2 Watershed Analysis under the Forest Practice Act (WAC 222-22-040(3)) in the upper reaches of the Little Klickitat River located in Klickitat County. The watershed analysis area includes the combined Watershed Administrative Units of Brooks, Butler and East Prong creeks. Watershed analysis is an optional regulatory process for state and private lands in the State of Washington adopted to address the cumulative effects of forest practices on three areas of public resources: fish habitat, water quality and public works (public roads, bridges, hatcheries and other public capital improvements) (Boise Cascade 1999).  This project will compliment the activities called for in this analysis.
2000 Washington State Conservation Commission Limiting Factors Analysis

1) This limiting habitat factors analysis was conducted pursuant to RCW 75.46 (Salmon Recovery). The purpose of this analysis was "to identify the limiting factors for salmonids" where limiting factors are defined as "conditions that limit the ability of habitat to fully sustain populations of salmon." It was intended that a locally based habitat project selection committee use the findings of this analysis to prioritize appropriate projects for funding under the state salmon recovery program. This analysis may also be used by local organizations and individuals interested in habitat restoration to identify such projects (Washington State Conservation Commission 2000). This project will build directly upon the results of the limiting factors analysis.
d. Relationships to other projects 
This project seeks to improve watershed health of the lower Klickitat basin, particularly as it applies to anadromous fish.  Restoration actions will continue to involve cooperation of private and public entities.  For example, project biologists will help recruit participants for the Conservation Reserve Program (administered by the Natural Resource Conservation Service) and provide technical input for Washington Governor’s Salmon Recovery projects in the Klickitat basin.

Conservation Reserve (CRP) and Wetland Reserve Programs (WRP)

The USDA Natural Resource Conservation Service administers two programs designed to remove environmentally sensitive parcels of land from agricultural production.  Both include compensation for landowners and cost-sharing opportunities and require restoration of degraded riparian and wetland areas.  CRP enrollment generally involves at least a ten year contract, while WRP contracts offers landowners three options: permanent easements, 30-year easements, and restoration cost-share agreements of a minimum 10-year duration.  The NRCS provides technical and financial support to help landowners with their wetland restoration efforts.  

1996 Preliminary Design for Passage and Habitat Improvement in the Klickitat River

Intergovernmental agreement DE-B179-92BP99846, Project number 88-120 initiated preliminary design work to gather baseline data on fisheries, habitat and passage information within the Klickitat subbasin. Information from this study has been incorporated into the Yakima Klickitat Fisheries Project (YKFP). Information has been used to populate the Ecosystem Diagnosis and Treatment (EDT) model for both Klickitat spring chinook and steelhead and to develop engineering design plans for passage improvements at Lyle and Castile falls. Preliminary design information will be incorporated into a master plan for the Klickitat basin which will be submitted to BPA in the near future. 
1999-2000 Ecosystem Diagnosis and Treatment (EDT) Model

The EDT method is a watershed approach to restoration planning that will be used by YN staff to assist in planning and evaluating existing and future supplementation, land use activities and habitat restoration measures. The EDT model is a component of the EDT method, which is a science-based approach for formulating and analyzing actions to maintain or improve the suitability and production of natural resources like salmonids. (Mobrand Biometrics Inc 1996). In fiscal year 2000, the spring chinook and steelhead EDT computer model will be completed. The model evaluates the quantity and quality of their habitat throughout the basin. Initial computer runs of the model are being conducted at the time of this writing 
2000 Little Klickitat River Temperature TMDL Study 

The Washington Department of Ecology is currently collecting thermal and habitat data throughout the Little Klickitat Watershed to assess the basin-wide degree of thermal departure from state water quality standards.  Analysis will integrate data collected by YN, Klickitat County Conservation District, and the Natural Resources Conservation Service to characterize the spatial distribution of temperature impairments.  Non-point areas for temperature increase may be identified and the final report will provide recommendations for riparian habitat restoration (i.e., canopy/shade, width/depth ratio, etc).  This project will use the information in this project to assist in the prioritization of protection and restoration properties.

Lyle Falls Engineering Design Work

In 1952, Washington Department of Fisheries removed rock and constructed two fishways at Lyle Falls, with an off-ladder adult trap constructed at the uppermost fishway. This design proved inadequate to pass fish and does not meet current fish passage design criteria. In addition, the ladder has not been well-maintained over past years. To remedy the problems, BPA has funded engineering design and hydraulic studies at the facility, which currently are 33% complete. One objective of the facility is to pass adult fish over a wide range of flows and makes passage more efficient for all other stocks of salmonids by development of a fishway. 

Coho Acclimation Site Development 

In 1999, the YN was awarded funds to repair and construct coho acclimation sites in the Klicktiat subbasin over the next three years. In 2000, approximately 24% (600,000) of the 2.5 million direct-river-released coho were reared at three acclimation sites. Additional sites will be developed in order to acclimate the bulk of the 2.5 million coho. Successful acclimation will provide better survival and return rates, providing increased harvest and natural production opportunities. Acclimation sites are being located and constructed to facilitate multi-species usage. Transferring both production and supplemented stocks off-station from the Klicktiat Hatchery will be critical in implementing YKFP principles in a water-limited facility without reducing production levels. Habitat protection and restoration will be critical to the development of natural production opportunities.

Salmon Recovery Funding Board (SRFB) Projects

Klickitat County, with technical support from the YN, WDFW and NRCS, has been awarded SRFB grants totaling over $400,000 for habitat restoration projects in the lower basin: 

· to modify 3/4 mile of abandoned Klickitat Mill concrete flume on Snyder Creek (RM 14) opening 2.0 miles of high quality steelhead habitat, 

· for streambank bioengineering of over 3,000 feet at 2 sites in the Little Klickitat basin, 

· to construct low flow access to Logging Camp Creek (RM 8.5), providing access to steelhead, 

· to construct five sediment retention ponds to provide baseflow amelioration in the Swale Creek basin and 

· to complete project maintenance of existing and future SRFB and BPA habitat restoration projects. 

The Yakama Nation has been awarded three SRFB habitat restoration grants.  Though sites are located in the upper basin, river restoration and stabilization will minimize downstream effects on lower reaches of the Klickitat.  Fieldwork will begin during the 2000-01 field seasons on the following projects: 

· Klickitat River Meadows Restoration Project. The project will begin to repair 60 years of intensive livestock grazing in a series of wet meadows and will focus on livestock fencing, road abandonment/relocation and wet meadow restoration

· Diamond Fork Meadows Restoration Project will begin to repair and control over 60 years of ongoing livestock grazing in a series of wet meadows and will focus on road abandonment, livestock fencing (WDNR current sheep allotment) and wet meadow restoration

· Surveyors Creek Passage Improvement Project will install two bottomless culverts. These passage problems are a result of poor forestry and roading practices.

Bull Trout Study

In the 1995 Amendment to the 1994 Columbia River Basin Fish and Wildlife Program (10.5A.6), the Northwest Power Planning Council recognized the importance of studying bull trout in the Klickitat system with particular attention to determining presence and abundance of juveniles and adults, comparing genetic makeup with other regional stocks, determining available habitat and limiting factors and developing a management plan. 

On-Reservation Forestry Fish Program

The Yakama Nation uses its own treasury funds to hire a full-time fisheries biologist and technicians to investigate the status of fish populations and habitat in the forested area of the Yakama Reservation and to condition proposed timber sales for the protection of tribal fisheries resources.  Habitat protection and restoration efforts in this project will directly assist the activities of this program.

e. Project history (for ongoing projects) 

The Lower Klickitat Riparian and In-Channel Habitat Enhancement Project was initiated in 1997.  To date, project activities have included inventory of a major lower basin tributary (Swale Creek), fencing of 14 miles of stream, revegetation of seven miles of stream, construction and revegetation of seven sediment retention and base flow augmentation ponds.  Work associated with this project has involved WDFW, NRCS, private landowners, and other YN programs.  Numbers below correspond to site numbers on Figure 4 which displays habitat restoration projects that have been initiated and/or fully implemeted in the lower Klickitat Basin.  

1. Two baseflow augmentation ponds were constructed, fenced and revegetated and one-half mile of stream and adjacent riparian habitat were fenced on Swale Creek to exclude livestock.  The purpose of this project was to increase groundwater recharge for water temperature moderation, attenuation of high runoff discharges, sediment retention, and enhancement of late summer flows in Swale Creek.  Riparian livestock removal will facilitate less bank disturbance, greater residual vegetation, and increased stream cover.  These outcomes should reduce overland flow and sedimentation while decreasing solar exposure.  Landowner compliance with livestock exclusion has been problematic and may impede future cooperation.  Project biologists seek to have mutually satisfactory resolution planned by this fall and implemented by next summer.
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Figure 4.  Historic and presently funded Lower Klickitat

habitat restoration projects.

2. Two baseflow augmentation ponds were constructed, fenced and revegetated and constructed two miles of fence to exclude livestock from Swale Creek riparian habitat.  The purpose of this project was to increase groundwater recharge for water temperature moderation, attenuation of high runoff discharges, and enhancement of late summer flows in Swale Creek.  Riparian livestock removal has minimized bank disturbance, facilitated greater residual vegetation and thereby reduced overland flow and sedimentation while increasing stream cover.  Landowner compliance has been commendable and may lead to future projects.

3. Eight miles of fence constructed to exclude livestock from 6 miles of riparian habitat on Swale Creek.


This project has increased livestock management effectiveness in a heavily disturbed reach of Swale Creek.  Though the effect of livestock was minor compared to the railroad grade, removal domestic herbivory enhances the opportunity for natural vegetation colonization as well as future revegetation projects.  Increased riparian vegetation will promote bank development and provide greater stream shading to reduce solar exposure.   The landowner has been extremely cooperative and is supportive off future restoration activities.

4. Two base flow augmentation ponds were constructed, fenced and revegetated.  The purpose of this project was to increase groundwater recharge for water temperature moderation and enhancement of late summer flows in Swale Creek.

5. Fenced ¾ mile of Little Klickitat riparian for improved riparian livestock management.  Complimented by ¼ mile of bio-engineering work paid for by a Salmon Recovery Grant.  Collectively, the projects will restore stable stream process, reduce mass wasting and bank disturbance, and promote residual vegetation.  Landowner is cooperative and may be interested in future restoration projects elsewhere on his property.

6. Constructed ¾ mile of fence to exclude cattle from mainstem Klickitat and Dead Canyon Creek.  Removal of livestock from the riparian area will reduce bank disturbance and promote residual vegetation for increased stream cover and reduced solar exposure.

7. Design on ½ mile of in-channel restoration has been completed as in-kind contribution from Washington Department of Fish and Wildlife.  Planning will be completed and project implementation will be initiated once landowner agreement has been signed.  Project will moderate high streamflows, recruit spawning gravels, and increase channel complexity. 

8. WDFW has completed in-kind survey work and preliminary design work for passage improvement at the Klickitat mill site on Snyder Creek.  Klickitat County has received a SRF grant construction and implementation.  The Lower Klickitat Riparian and In-Channel Habitat Enhancement Project is providing $50,000 toward revegetation and partial reclamation as well aas in-kind technical assistance from projecct biologists.  Work should commence pending resolution of liens on the property and reversion of ownership to the county.

9. Trees and shrubs were planted along Swale Creek in riparian as well as adjacent upland locations.  These plantings will provide stream shading for cover and reduce solar exposure.  Trees will improve short term shading while increasing long-term large woody debris recruitment.

10. One-eighth mile of stream was bioengineered to reduced point source sediment inputs from mass wasting associated with an abandoned agricultural field.  Klickitat County received a SRF grant to bioengineer 1/8 mile of stream designed by the NRCS.  Project  Project biologists provided technical assistance for design criteria.

11. Klickitat County has received a SRF grant to remove a passage barrier associated with an abandoned railroad trellis as well as to restore more natural processes on the alluvial fan of Logging Camp Creek.  Project biologists are providing technical input for design and revegetation components.

12 and 13.  Rotary screw traps operated under the YKFP Monitoring and Evaluation Project.  Information gathered from these sites, as well as numerous other sites with temperature data loggers, and/or TFW habitat transects is available for monitoring basinwide conditions.

f. Proposal objectives, tasks and methods
Objectives
1. Identify and prioritize reaches for restoration activities.

2. Protect, restore, and enhance priority reaches to increase riparian, wetland, and stream habitat values.

3. Adaptively maintain and, where appropriate, manage sites to ensure protection of habitat values.

4. Monitor habitat conditions on restored reaches to ensure desired habitat levels are reached and maintained.

Tasks and Methods

1.a) Compile existing data and identify gaps.

Acquire all available information and primary data on fisheries, habitat, land use, ownership, and geology in the Basin.  Identify information that will be useful for prioritization as well as gaps in existing knowledge.  Sources will include those identified in the Subbasin Summary, other technical publications, unpublished data possessed by YN, WDFW, NRCS et al., as well as qualitative information possessed by landowners, etc.

1.b) Develop plan to fill data gaps and incorporate into existing data. 

Prioritize known data gaps and identify means to fill such gaps or substitute information.

1.c) Prioritize reaches for restoration and adapt based on monitoring results 

Use best available information and data to prioritize restoration projects.  This will include the use of the EDT model and limiting factors analysis.  This will also require consideration of landowner willingness and cost-effectiveness.

1.d) Determine ownership status of targeted reaches and recruit landowner cooperation

Identification of landowners or jurisdictional entities is critical and, often, very time consuming.  The proposed Klickitat Watershed and Habitat Enhancement Project has a component that would incorporate existing ownership information for the Klickitat basin into a relational database and link it to a GIS.  This would greatly enhance planning efficiency.  Landowner recruitment will involve letter writing, phone calls, and, most importantly, face to face contact.  In some instances, it may be more cost effective to recruit landowners into pre-existing program (such as CRP).

2.a) Develop site-specific restoration plans

The plan will guide all restoration activities for a reach and will include cultural surveys, engineering surveys, and permit acquisition.  Treatments such as in-channel work, fencing, and/or revegetation will be identified.  Plans must be adaptable pending monitoring information and are subject to interdisciplinary review by YN Natural Resource Programs.

2.b) Implement restoration activities

Implementation of site-specific plans will be contracted in cases where an outside entity is better equipped to construct or otherwise execute the restoration process.  In other cases cost sharing or providing technical assistance to another project sponsor may be more appropriate.

3.a) Develop site-specific maintenance plans

Once restoration activities have been completed, maintenance budgets and schedules will be developed.  These will direct subsequent activities such as fence repair or reseeding that may be necessary to maintain desired habitat values.  In some instances O&M responsibilities may be borne by other parties.

3.b) Implement maintenance plans

Where maintenance is assumed by the YN, much of the maintenance will be contracted initially.  Project biologists will conduct periodic site visits in addition to more formal monitoring activities.

4.a) perform baseline inventories

Prior to implementation of restoration activities, monitoring locations will be identified and inventoried to assess habitat conditions.  Parameter may include ground cover, canopy cover, morphologic, water quality, or other habitat criteria.  Habitat monitoring will be specifically driven by project-specific objectives, but will follow the general format presented in the Subbasin Summary.

4.b) Perform periodic surveys to document habitat response

In most cases, annual monitoring will occur for the first three to five year period.  Subsequently, monitoring will occur less frequently, but on a regular basis (e.g. every three years) to ensure that habitat goals are being met.

g. Facilities and equipment
The Yakama Nation employs one of the largest tribal natural resource programs.  The Fisheries Program employs 30 professional biologists and 50 permanent technicians, a large number of trained seasonal technicians, and a competent administrative staff.  The Program has a large number of leased and tribally owned vehicles, and any additional vehicles necessary for the project can be leased through GSA.  The Nation provides a large infrastructure of administrative support and facilities, including a well-equipped and highly skilled Geographic Information Systems program.  A full-time habitat biologist was recently hired to administer this project and has been outfitted with a vehicle and field gear.   Presently, the project biologist works out of the Toppenish office.  He will soon be moving to Klickitat County where funds from the YKFP M&E grant will provide office space.

One hand-held GPS unit will be needed for mapping project sites and quantifying deliverables (e.g. acres of riparian habitat excluded from grazing).  Project funds will be used to purchase a site license for ArcView.  YN GIS specialists will perform more intensive spatial processing in ArcInfo on an in-kind basis.  GIS capabilities will facilitate baseline inventories, project monitoring, project evaluation within a watershed context, and results presentation.  A camera and laptop computer will need to be purchased for the project biologist to facilitate communication, data management, monitoring and evaluation, and results presentation.  Equipment currently available for measuring discharge and sediment may need to be repaired or replaced within the next two years.   In FY 2002 additional funds will likely be requested for one or two technicians to assist operation and maintenance and monitoring and evaluation.  
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Bill Sharp – Fisheries Biologist

Employed by the Yakama Nation since 5/1989

Colorado State University – Fort Collins, Colorado


B.S. - Natural Resource Management, 1987


Minor - Watershed Science

Will Conley – Habitat Restoration Specialist

Employed by the Yakama Nation since 6/2000
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B.S. - Wildlife Ecology, 1996
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Emphasis – Water Resources
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