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

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

b. Technical and/or scientific background
The Teanaway Basin is located in northwest Kittitas County, east of the Cascade Crest, and the basin lies approximately 5 miles north of the town of Cle Elum, Washington.  The Teanaway River flows primarily to the southeast, and joins with the upper Yakima River about 3 miles southeast of Cle Elum.  It is a large tributary, with a drainage area of over 200 square miles.  The Teanaway River has three main forks: the North, West and Middle Forks.  Both forestry (logging) and agriculture have had significant impacts on the land historically; today the main land uses are forestry, cattle grazing, irrigated agriculture and recreation. 

The Teanaway Basin currently experiences high stream temperatures detrimental to threatened salmonids (steelhead and bull trout) as well as to spring chinook and resident trout. There are eight waterbodies in this basin that have been identified on Washington State’s latest list of impaired waterbodies (the 1998 303(d) list) as being impaired for temperature (Ecology, 1998).   Ecology verified these listings in 1998, when data showed that the middle and lower basin exceeded the 18ºC water quality standard in over 75% of the days monitored (Stohr, 2000).  Additionally, the lower portion of the Teanaway mainstem has been identified as impaired for in-stream flows (Ecology, 1998).

The Teanaway supports spring chinook, steelhead, rainbow trout and bull trout, as well as a number of other salmonid and non-salmonid species.  Spring chinook currently spawn in low numbers in the mainstem and in the North Fork as far as Stafford Creek (RM 8.3); the Washington Department of Fish and Wildlife considers the Teanaway spring chinook populations to be “depressed” (Pearson, 2001).  Steelhead have been observed spawning on a number of occasions in the mainstem and in the lower West Fork.  Under the Endangered Species Act, steelhead are currently listed as "threatened" in the Mid Columbia River, which includes the Teanaway Basin.  Resident and fluvial bull trout have been observed in the North Fork, and juveniles have been observed in smaller tributaries of the North Fork.  The status of Teanaway bull trout is considered critical (Berg, 2001), and bull trout are also currently listed under the Endangered Species Act as "threatened" in the coterminous United States.  Additionally, the US Forest Service found both the current Teanaway steelhead and bull trout populations to be “functioning at unacceptable risk” (USFS, 1998).  Coho salmon, extirpated from the Yakima Basin in the 1970’s, have been released as smolts in the upper Yakima Basin , including release at the Teanaway (Jack Creek) acclimation site in 1999.  No evidence of recent coho reproduction in the upper Yakima Basin has been found (Pearson, 2001).

The Teanaway was historically one of the top producers of spring chinook, steelhead, and coho in the entire Yakima watershed (Berg, 2001).  With remediation of a number of significant habitat problems, the physical diversity and size of the Teanaway guarantee it could still be a major producer.  A recent EDT simulation of Yakima Basin spring chinook indicated that that the Teanaway River was one of the top five portions of the entire basin in terms of restoration potential, and that if it were fully restored to historical conditions, productivity and equilibrium abundance would be doubled basin-wide. Suitable spawning gravels and gradients for all three species are present in most reaches of the mainstem and the lower portions of the forks, and are abundant in many areas. The upper reaches of the forks of the Teanaway, as well as the lower reaches of a fair number of small, North Fork tributaries could provide additional spawning habitat for steelhead and possibly coho (Berg, 2001).  

Salmonids require cool, well-oxygenated water to survive. The maximum temperature that salmonids can tolerate varies with species, life-stage (e.g., fry, fingerling or adult), prior acclimation, oxygen availability, duration of warmer temperature, and the presence of pollutants. Given the opportunity, juvenile and adult salmon will occupy water that is 13-18º C, with the warmer water selected only if excess food is available. Water temperatures of approximately 23-25º C are lethal to salmon and steelhead, and genetic abnormalities or mortality of salmonid eggs can occur above 11º C (Hicks, 2000; Ecology, 2000).

Using continuous water temperature data gathered from July 1 to October 8, 1998, the Teanaway River Basin Temperature Pilot Technical Assessment found that the middle and lower basin exceeded the 18ºC water quality standard in over 75% of the days monitored (Stohr, 2000). This study also found that analysis and stream temperature modeling with Stream Segment Temperature Model (SSTEMP) indicated that improvements in riparian shade, active channel width, and flow can lower these temperatures (active channel width can be reduced if sediment load is reduced). Estimates made with the best available data are that a 1.5ºC to 3ºC reduction in mean daily water temperature could be realized with a mature riparian buffer, sediment controls for roads, and streamflow increases. The reduction in maximum daily water temperature would be approximately 3ºC to 6ºC under the most favorable simulated conditions (Stohr, 2000). These estimates are made for a critical condition, which for stream temperature is a time of low flow and high air temperature.

The Kittitas County Conservation District (KCCD) also sampled the lower Teanaway River between 1994 and 1996.  They found that water temperatures reached 22o C during the summer and 21o C in the fall. Turbidity and suspended solids were elevated during late winter and spring run-off events. Teanaway sediment loadings were found to be higher than any other upper Yakima River tributary (TriCounty et al., 2001).
Stream temperature is increased by lack of riparian shade, excessive sediment load, and low stream flow. Land management activities, such as forest management, grazing, and agriculture, may affect temperature adversely where they damage vegetation adjacent to streams, cause excessive erosion of stream banks, add sediment to streams, reduce instream flow, or return warmed waters to the stream. 

The mainstem reach of the Teanaway River drainage has often been seasonally dewatered, and the three upgradient reaches experience serious soil erosion mainly due to timber harvest and forest roads (TriCounty et al., 2001).  Low flows in this basin also cause streamflow to be lost to bedload, and channel migration occurs at an accelerated rate.  This, in conjunction with unstable streambanks, results in increased sediment recruitment that further exacerbates the limited flow (USFS, 1998).  Furthermore, stream channel entrenchment (downcutting) is widespread in the Teanaway River watershed, leading to accelerated stream bank erosion and accumulations of fine sediments in stream gravels (TriCounty et al., 2001).  In the lower Teanaway mainstem, some areas of the streambank are losing over 450 cubic yards of bank material annually – per site (Chain, 2001).   Not only does this continual destruction of streambanks add large quantities of sediment to the river, it also destroys the riparian areas and impedes their restoration.  All of these actions further impair stream temperatures.

In addition to causing impaired water temperatures, suspended sediments (and the associated turbidity, or cloudiness of the water) are a pollutant in their own right.  Suspended sediments can settle to the bottoms of streams covering spawning gravels, smothering fish eggs and dramatically changing both the habitat and the types of food available for fish and other aquatic creatures.  Suspended sediments may carry compounds such as pesticides, washed from lands where the chemicals were released.  High turbidity can interfere with fish migration, feeding and spawning, and also alters biological productivity by reducing the amount of light that penetrates the water and by further increasing stream temperatures.

c. Rationale and significance to Regional Programs
This proposed offsite mitigation project is important and timely for two main reasons.  First, the Teanaway is considered by many to be an critically important spawning and rearing habitat for several species of salmonids, including steelhead and bull trout (both listed as threatened under the Endangered Species Act), as well as spring chinook and resident trout (Berg, 2001).  Secondly, water temperatures in the Teanaway Basin often exceed criteria considered healthy for salmonids (Stohr, 2000; TriCounty et al., 2001).  Therefore, any work that can be done to reduce water temperatures in the Teanaway River and its tributaries will improve critical salmonid habitat.  

The following goals, objectives and strategies of the draft Yakima Subbasin Summary (Berg, 2001) are supported by the proposed project:  

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

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

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

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

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

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

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

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

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

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

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

The 2000 Columbia River Basin Fish and Wildlife Program (FWP) states that “wherever feasible, this program will be accomplished by protecting and restoring the natural ecological functions, habitats, and biological diversity of the Columbia River Basin” and further ... “this is a habitat-based program, rebuilding healthy, naturally producing fish and wildlife populations by protecting, mitigating, and restoring habitats and the biological systems within them, including anadromous fish migration corridors.”  The project proposed herein aims to enhance natural fisheries in the Teanaway Basin by improving habitat.  

In the Habitat Strategies section of the FWP, there is considerable emphasis on projects that will “build from strength” to “expand adjacent habitats that have been historically productive or have a likelihood of sustaining healthy populations by reconnecting or improving habitat.”  As noted previously, the Teanaway Basin was a large historical producer of anadromous fish, so this FWP strategy is well supported by this project.  This section of the FWP also recommends that managers should “restore ecosystems, not just single species” where “restoration efforts must focus on restoring habitats and developing ecosystem conditions and functions that will allow for expanding and maintaining a diversity within, and among, species in order to sustain a system of robust populations in the face of environmental variation.”  Again, the proposed project aims to restore salmonid habitat in the Teanaway, which will fully support this strategy.

The proposed project also addresses the NMFS Draft Biological Opinion for the Federal Columbia River Power System (NMFS, 2000) by meeting the objectives of the RPA actions identified under Water Quality Strategy (9.6.1.7.1), which emphasizes the importance of clean, cool water as a critical part of fish habitat.  Further, the Water Temperature Goal states that its long-term goal is attainment of water quality standards for temperature in all critical habitat in the Columbia Basin.  The proposed project, with its plan to reduce water temperatures in the Teanaway Basin, fully supports this goal.

Additionally, the proposed project supports RPA action 150: “In subbasins with listed salmon and steelhead, BPA shall fund protection of currently productive non-Federal habitat, especially if at risk of being degraded, in accordance with criteria and priorities BPA and NMFS will develop by June 1, 2001.”  As NMFS notes, this Biological Opinion puts high priority on protecting habitat that is currently productive, especially if it represents a habitat type that already limits an ESU’s productivity.   As demonstrated in the previous section, the Teanaway is currently productive, but has the potential to be much more productive if the habitat is protected and improved.  The project proposed here will fully support this RPA action.
d. Relationships to other projects 
1. Teanaway River Instream Flow Restoration (9704900 and 5510900)  A portion of the project proposed in this application will provide additional instream flow restoration in the Teanaway R., and is essentially a continuation of the earlier project noted above.  The earlier projects upgraded on-farm irrigation equipment from rill (furrow) to sprinkler irrigation, and moved points of diversion to decrease water loss.  The proposed project will do this as well, in locations near to the properties designated in the earlier projects.  Some of the personnel who worked on the earlier project will also work on the proposed project.

2. Yakima Hatchery – Construction (8811500)  (aka YKFP Hatchery Project)  The proposed project will improve habitat for smolts released from the Teanaway River acclimation facility built under the previous project noted here.  Most notably, the replacement of the culvert at Jack Creek, just downstream from this acclimation facility, will give smolts considerable additional habitat that they are currently unable to use most of the year.  The present Jack Creek culvert is perched 2-3 feet above the river at low water, creating a migration barrier.  It is critically important that smolts have a nurturing receiving environment to give them the best chance of survival.

3. Upper Yakima Tributary Irrigation Improvement (5510800)  The project proposed in this application will provide additional irrigation improvement and  instream flow restoration in the Teanaway River, a tributary of the upper Yakima River.  The goal of the earlier project was to increase flows in certain tributaries that often become partly or completely dewatered at critical times of the year, and the Teanaway River was specifically identified in the earlier project.  The proposed project will continue to improve irrigation improvements and increase instream flows in the Teanaway.

e. Project history (for ongoing projects) 

N/A – new project.

f. Proposal objectives, tasks and methods
1. Objective: Increase irrigation efficiency on agricultural lands in lower Teanaway Basin (supports Subbasin Summary goals “Increase instream flows in the Teanaway River through irrigation systems that conserve water and other means” and “Continue implementation of irrigation projects designed to improve water quality (including temperature) throughout the Subbasin”).  Combined water savings for both Tasks A and B of this project are estimated by the Natural Resources Conservation Service (NRCS) to be approximately 2.25 cubic feet per second (cfs).  Additionally, this water is saved at a critical time of the year, in a critical reach of the river:  when adult salmon are returning through the lower reaches, which have very low flows in late summer/early fall.  The saved water will help the adults utilize the upper reaches of the Teanaway River.  Following acceptance of this grant application, discussions will continue with these landowners regarding placing the saved water in a water trust.

Task A.  Move points of diversion.  Methods:  The two properties of concern now receive irrigation water from an unlined ditch about 2.5 miles long.  The new diversion point will be at a point in the Teanaway River much closer to the property, over 2 miles downstream from the previous intake point.  The diverted water will be withdrawn through a screened pump intake and will be moved through a pressurized line to the newly installed sprinkler system.  Best management practices for irrigation improvement (most notably NRCS Field Office Technical Guides (FOTGs) and NMFS guidance on screening) will be followed when designing and installing the pump and piping system.  Subcontractors:  NRCS and Kittitas County Conservation District (KCCD)
Task B.  Upgrade irrigation equipment from rill to sprinkler.  Methods:  State of the art wheel line sprinklers will be purchased and installed.  Sprinklers are a standard irrigation best management practice, and are preferable to rill irrigation as they 1) use less water to meet plant growth needs and 2) produce little or no runoff water that can pollute receiving waters.  Standard best management practices for irrigation improvement (e.g., NRCS FOTGs) will be followed when designing and installing the sprinkler systems.  Subcontractors:  NRCS and KCCD

2. Objective: Stabilize streambanks of Teanaway River by installing rock barbs for bank stabilization (supports Subbasin Summary goal “Restore degraded areas, and return natural ecosystem functions to the subbasin.”). “Rock barbs” are rows of rocks that angle out into the river to further deflect erosion.  Installation of rock barbs has been shown to be an effective method of reducing streambank erosion, especially in the Teanaway (Chain, 2001). The locations that will receive rock barbs, all located in the lower Teanaway mainstem, are currently undergoing tremendous bank erosion that adds many tons of sediment to the river each year, as well as destroying large sections of the riparian zone.   NRCS estimates that the three locations that will be treated under this project are losing an average of 400 cubic yards of bank material per year per site, for a total of roughly 1200 cubic yards annually for all three sites combined.  The installation of rock barbs will retard or (hopefully) stop this erosion, reducing sediment influx to the river and allowing the riparian areas to be restored.  Rock barbs have previously been installed by the NRCS and others in additional locations in the Teanaway, successfully either halting or significantly reducing bank erosion at these sites.  

Task A.  Install rock barbs.  Methods:  Very large boulders will be strategically placed along eroded portions of the bank of the Teanaway River, in three locations.  The barbs, and their installation, will be designed using standard NRCS procedures and formulas. Subcontractors:  NRCS and KCCD

3. Objective: Restore riparian vegetation in Teanaway Basin (supports Subbasin Summary goal “Revegetate riparian and wetland areas with native plants.”) Revegetating riparian areas has been shown to be an effective method of restoring riparian zones and, ultimately, reducing stream temperatures.

Task A.  Plant native trees in riparian areas.  Methods: An experienced tree planting crew, such as the Washington Conservation Corps, will plant native trees by hand along exposed sections of the banks of the Teanaway River and its tributaries. Subcontractors:  NRCS and KCCD

4. Objective:  Upgrade stream crossings, repair road and widen riparian buffers on Stafford Cr. Road (supports Subbasin Summary goal “Identify and repair, or remove, or relocate roads and culverts that are susceptible to mass wasting and bank failures; that negatively impact riparian areas, and inhibit connectivity and natural stream functions in resident fish watersheds.”) Three (3) miles of road, which parallels Stafford Creek (a tributary of the Teanaway River), currently lacks adequate Best Management Practices (BMPs) to control non-point source sediment pollution.  During peak storm runoff the road has been damaged, delivering coarse and fine sediment into Stafford Creek.  Stafford Creek is one of the stream segments in the Teanaway Basin that has been identified as temperature impaired, and has been placed on the 303(d) list for temperature. The US Forest Service (USFS) has wanted to repair this road and its stream crossings for years, but has been unable to do so due to a limited road maintenance budget and a low priority rating for this road.  

Task A:  Upgrade stream crossings: includes culvert installations and a seasonal ford  Methods: Reconstruction work would consist of replacing and adding as many as 10 additional culverts, to accommodate the movement of water during 100 year streamflow events.  Subcontractor:  USFS

Task B:  Repair road, and move road away from creek (in places) to widen riparian buffer and reduce sediment inputs to creek.  Methods:  The existing native surface road would be narrowed, with ditchlines constructed, road grade would be elevated in a 1 mile section and a crushed rock surface will be added over the entire 3 mile length.  Subcontractor:  USFS

5. Objective: Replace undersized culvert on Jack Creek, a tributary of the Teanaway R. (supports Subbasin Summary goal “Identify and repair, or remove, or relocate roads and culverts that are susceptible to mass wasting and bank failures; that negatively impact riparian areas, and inhibit connectivity and natural stream functions in resident fish watersheds.”)  Replace a severely perched and undersized corrugated metal culvert, carrying Jack Creek.  Current culvert outlet creates a 2-3 foot drop that is slowly eroding out under the pipe towards the traveled way of the road.  This erosion increases water turbidity as flows increase and increase the size of the current scour hole at the outlet. The 2-3 foot drop also creates a fish passage block. Culvert replacement has the following benefits:  1) eliminates a fish passage block; 2) eliminates concentrating flow through a culvert; 3) allows water to flow naturally over stream bottom; 4) provides larger wetted perimeter for water to flow through; 5) eliminates erosion back towards the roadway; 6) eliminates a scour hole at the outlet. The new culvert will be replaced in such a manner that will meet both HS-25 (highway) standards and Washington Dept. of Fish & Wildlife standards – specifically, WDFW will work closely with the subcontractor (Kittitas County) to design a culvert installation that will enhance fish passage, including a series of check dams on the downstream side of the culvert to facilitate fish movement through the culvert. Fixing this culvert will also greatly increase the habitat available to the smolts released from the Jack Creek acclimation facility, which is located immediately upstream from this culvert.

Task A:  Replace culvert.  Methods: Install a 10-12' span 3-legged Precast concrete box culvert approximately 60 feet in length. Install 4-6 check dams downstream every 8-10 feet with a maximum drop of between 8-12 inches.  As noted above, culvert will be replaced according to both highway and WDFW standards.  Subcontractor:  Kittitas County 

6. Objective:  Monitor effectiveness of actions performed for this project (supports Subbasin Summary goal “Evaluate effectiveness of restoration efforts.”)

Task A: Monitor effectiveness of irrigation improvements.  Methods: Measure instream flows and collect flow data from USGS flow loggers, model water saving and sediment reduction using standard NRCS procedures and formulas.  Subcontractor:  NRCS

Task B: Monitor effectiveness of bank stabilization.  Methods: Visually assess, using photos and site evaluations over time, the reduction in erosion following installation of rock barbs.  Calculate reduction in voided areas using standard NRCS procedures and formulas. Subcontractor:  NRCS

Task C: Monitor effectiveness of tree planting.  Methods:  Assess survival rates following planting – this will entail visiting the sites where tree planting occurred, and making estimates of the percentage of trees that survived over time.  Following the estimation of survival rates, future temperature reductions from the shade provided from these trees at maturity will be modeled using a temperature model such as SSTEMP (this is the model used by Dept. of Ecology for their 2000 technical assessment of the Teanaway’s stream temperatures, so these estimated reductions will make a good comparison to earlier findings).  Subcontractor:  KCCD

Task D: Monitor effectiveness of road improvements (including culvert replacements).  Methods:  Visually assess reduction in erosion following culvert installation, and model improvements:  Photos will be taken of previously existing culverts prior to replacement, and these will be compared to photos taken through time of the new culverts.  Field evaluations will be recorded as well.  Both the estimated sediment reduction and increase in infiltration will be modeled, using standard NRCS (and, where applicable, USFS) procedures and formulas. Subcontractor:  KCCD

7. Conduct monitoring to further assess water quality (temperature and sediment) in the Teanaway Basin (supports Subbasin Summary goal “Implement long-term monitoring on restoration sites.”)

Task A: Collect water temperature and sediment data throughout Teanaway Basin  

Task B: Determine sediment loading and identify primary sediment sources in Teanaway Basin 

Methods (for both tasks): the following is a suggested study design for temperature and sediment in the Teanaway River:
At the start of the assessment phase of this study, a quality assurance project plan will be developed to determine sample site location and to direct sample collection techniques.  Eight to  ten sampling sites will be selected throughout the Teanaway Basin. The sampling sites will be chosen by a) their importance identifying sediment sources, b) their contribution of background data, as well as c) their accessibility.  Sediment samples will be collected at least every two weeks during the critical period of high sediment load (March thru July?), with additional samples collected during significant high flow events outside the critical period.  These high flow events can include rapid snowmelt or rain-on-snow events.

The data collection phase of this study will cover the critical periods of two calendar years, and will encompass the following:

· collect temperature data, via 1) continuous loggers and 2) spot checks while staff are in field (to verify loggers)

· collect water column samples, and have these samples analyzed for sediment and turbidity

· 
· measure in-stream flows at several points in the Teanaway R. and its tributaries

· other in-stream observations might be made while at each site:  estimation of cobble impactedness, macroinvertebrate count, etc.
The analytical phase of this study, which will occur the third year, will:

· analyze the data collected in accordance with quality assurance/quality control standards outlined in the QAPP

· pinpoint sediment sources and then differentiate between anthropogenic and natural causes of sediment movement using one or both of the following techniques:

· using a model such as “WRENSS” or “BASINS”

· “process of elimination” follow-up sediment sampling

· determine whether or not turbidity standards are exceeded in the Teanaway River, and the extent of the exceedences

· determine anthropogenic vs. natural sediment load allocations for the Teanaway Basin 

Subcontractor (for both tasks):  KCCD

g. Facilities and equipment
All work will be accomplished by subcontractors, who will be responsible for securing their own facilities and equipment.

1) Kittitas County Conservation District:  

· Construction projects: the KCCD will further subcontract to other highly qualified individuals the tasks of upgrading irrigation equipment, moving points of diversion, installing rock barbs and planting trees.  Subcontractors that worked on earlier BPA or Ecology projects in the Teanaway Basin will be primarily considered for these actions.  These contractors will be required to have all necessary equipment (e.g., dump truck, backhoe, tree planting equipment, etc.) prior to starting work, and this equipment will be obtained at their own expense.  

· Monitoring work:  the KCCD has many years experience with field assessments of a variety of water quality parameters, and owns most of the necessary equipment:  pickup truck, sampling devices, computers, and so on.  KCCD will need to buy flow loggers and temperature loggers.
2) Natural Resources Conservation Service:  the NRCS will mainly perform the tasks of designing and securing permitting for irrigation upgrades and bank stabilization actions.  The NRCS has many years of experience with these activities, and has all necessary equipment (pickup truck, computer, phone, files, etc.)

3) US Forest Service:  the USFS has an extensive history of road design and maintenance, and has all necessary equipment to design, secure permitting for, and implement culvert replacements and road improvements.  Necessary equipment might include phones, computers, files, pickup trucks, dump trucks, backhoes, etc. – the USFS owns all of these.

4) Kittitas County:  the County also has an extensive history of road design and maintenance, and has all necessary equipment to design, secure permitting for, and implement culvert replacements.  Necessary equipment might include phones, computers, files, pickup trucks, dump trucks, backhoes, etc. – Kittitas County owns all of these.
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resume is an overview of the duties of the KCCD)

MAX LINDEN

351 Lakes Lane

Selah, WA 98942

(509) 697-3647

EDUCATION

B.S. Conservation (Wildlife Biology) Washington State University

Associate Degree of Applied Science—Civil Engineering Technology -Yakima Valley Community College

Forest Technician Certificate—Department of Natural Resources

EXPERIENCE

Washington State Department of Ecology, Yakima, Washington 

Ecology Supervisor 2C&2A- July 1992 - Present
· Duties include management, supervision, planning, directing, prioritization and development of the goals and individual work plans for activities of the Watershed Water Quality Management unit in Ecology’s Central Regional Office.  This has included the oversight for both point source and non-point source pollution water quality activities in the Central Region.

Acting Water Quality Section Manager -  March 2000 – July 2000  
· Duties included supervising environmental staff, participating as a member of the regional and water quality management teams, assigning and managing resources, recommending and approving policies pertaining to personnel, budget, and environmental management.

Environmentalist 3 - February 1987 - August 1987 & April 1988 - July 1992
· Served as a senior journey-level Environmentalist in the Water Quality Program, Hazardous Waste and Toxic Reduction Program, Spills Program,  Dangerous Waste Program and Water Resource Program. 

CH2M HILL - Yakima, Washington - Gray & Osborne - Yakima, Washington

Engineering Technician -  June 1982 - February 1987 & August 1987 - April 1988
· Served as the Resident Engineer on the City of Grandview Sewage Collection System Improvement Project, Yakima Tieton Irrigation Project and Chief inspector on the construction of the French Canyon Dam.  Duties included all aspects of construction management including supervision of field staff, inspection, preparation of pay estimates, materials testing, and liaison work between the client and contractor. 

· Prepared O&M manuals for municipal sewage treatment plants.  Preformed infiltration and inflow studies for small municipalities, managed quality control field materials testing lab, drafting and surveying. 

Dept. of Natural Resources - Enumclaw & Colville,-June 1974 - October 1980 

· Duties in the Pend Oreille Local Unit of the Northeast Area as a Forest Technician included timber sales, reforestation, farm forestry, forest practices, recreation maintenance, fire control management and supervision of seasonal crews and permanent forest workers.

· As a Forest Worker in the Belfair and Seabeck Local Units in the South Puget Sound Area work was preparatory for the position of Forest Technician I and included duties and responsibilities similar to those at the Northeast Area.  Received extensive slash burning experience while working in these units.  Left for promotion as a Forest Technician I in the Northeast Area.

Okanogan -Wenatchee National Forest – Cle Elum Ranger District

2001 Water Quality Improvement Projects

Yakima River Watershed

Key Personnel 

Name:  
George Greene

Employer:
USDA Forest Service, Okanogan-Wenatchee National Forest

Title: 

Contracting Officer Representative, Civil Engineering 

Responsibilities:
 engineering design, survey and construction supervision for Forest 

Service projects.

Years Experience:  
30 years

Expertise includes:

Road construction and reconstruction design





Paving and surfacing 





Bridges and culvert installation and replacement





Watershed restoration 





Campground construction design





Contract supervision and administration for above

 projects.

Name:

William (Bill) Ehinger

Employer:
USDA Forest Service, Okanogan-Wenatchee National Forest

Title:

Hydrologist

Responsibilities:
hydrology, soils, and geomorphology evaluations on federally managed lands.  Includes planning, design and implementation of watershed restoration work, ensuring compliance with state and federal water quality regulations, as well as forest plan standards.

Years Experience:
12 years

Expertise includes:
Forest hydrologic processes

Stream and wetland road crossing designs




Forest erosional processes and soil stabilization techniques

Forest practices (BMPs) for water quality protection

Stream and watershed restoration methods

State and federal water quality regulations

David Chain

607 E Mtn View

Ellensburg, WA  98926

Phone 509-925-8585

Fax 509-925-8591

E-mail david.chain@wa.usda.gov

Education
1974 - 1976
Utah State University
Logan, Utah

Plant Science

Bachelor of Science

Professional experience
1987 - 2001
Natural Resources Conservation Service


Ellensburg, WA

District Conservationist

Management of programs in Kittitas County, design and implementation of irrigation projects, dryland farming projects, stream restoration projects including instream structures and habitat restoration designs, wildlife habitat restoration measures.

Supervisory Soil Conservationist

     Supervised the Pullman, WA field office.  Supervised a staff of four soil   conservationists and technicians.  Designed dryland farm practices, designed and implemented stream restoration activities and designed and installed wildlife practices.

Soil Conservationist

     Worked as soil conservationist in Nebraska designing terraces, waterways, cropping systems and wildlife habitat measures.

Farmer  -  1964 to 1987

     Worked as a farmer in a number of states both owning and operating farms.  Locations included Kansas, Nebraska, Texas, Colorado, Utah and Nevada.  Cropping included both irrigated and dryland farms as well as livestock.

Professional memberships
American Society of Agronomy – Certified Crop Advisor

Paul D. Bennett, P.E.
Kittitas County Department of Public Works – 205 W. 5th Street, Rm. 108, Ellensburg, WA 98926 paulb@co.kittitas.wa.us

EDUCATION

May 1998 
Master of Science, Environmental Engineering
GPA  3.5/4.0


University of Missouri - Rolla


1991
Command and General Staff College
                                 Fort Leavenworth, KS
 


1990
Master of Science, Civil Engineering


GPA 3.47/4.0
                                The Pennsylvania State University, University Park, PA


 1977
Bachelor of Science, Civil Engineering

GPA 2.27/4.0


University of Massachusetts, Amherst, MA
CAREER SUMMARY

Twenty years of experience in the United States Army Corps of Engineers. Project experience includes providing maintenance and repair in communities from  6,000 and 25,000. Oversight and management of $150 million in Community Capital Improvement Projects. Successful leadership and management of multi-divisional organizations with multi-million dollar operating budgets. Extensive education and experience in the fields of water treatment, waste water, contaminated site remediation, air quality control and federal and state permitting requirements. International construction and environmental experience in Europe and Northwest Asia.  

PROFESSIONAL EMPLOYMENT


Director of Public Works



July 1998 to present


Kittitas County Public Works


Ellensburg, Washington

Deputy Director of Public Works

August 1995 to July 1998


Directorate of Public Works, Ft Leonard Wood, MO


US Army Readiness Group, Ft Leonard Wood, MO
Director of Operations and Training

June 1991 to August 1995

Combined Forces Command, US Army, Seoul, Korea

44th Engineer Battalion, US Army, South Korea


Project Manager




January 1988 to June 1990

Air Force Systems Command, US Air Force, Washington, DC

LICENSES/CERTIFICATIONS


1998
OSHA Hazardous Waste Operations and Emergency Response 
(HAZWOPER) 40 Hr Certification

1998
Structural Analysis and Visual Evaluation (S.A.V.E.) Training

1988
Professional Engineer - Commonwealth of Pennsylvania
COMPUTER SKILLS            


      ( AutoCad v12, Intergraph, FlowMaster, StormCAD, CulvertMaster, 

WaterCAD, GIS, Microsoft Project v 4.0, Microsoft Office Pro 

607 E Mountain View

Ellensburg WA  98926
Phone (509) 925-8585

Fax (509) 925-8591

E-mail: anna-lael@wa.nacdnet.org

Anna Lael

Education
1991 - 1995
Washington State University
Pullman, WA

Bachelor of Science- Natural Resource Management (Wildlife)

Graduated Cum Laude

Professional experience
1999 - Present
Kittitas County Conservation District
Ellensburg, WA

District Manager

Duties include management activities (assessing need for conservation work in Kittitas County, pursuing funding sources; compiling information to facilitate decision making and policy setting by the Board of Supervisors; maintaining a cooperative relationship with state, federal and local agencies; and managing all grant projects), in addition to supervising employees and volunteers and all of the field and administrative work of a field technician.

1997 - 1999
Kittitas County Conservation District
Ellensburg, WA

Field Technician

Duties include field work related to on and off farm waterway monitoring, on-farm demonstrations of soil moisture monitoring; coordinating outreach and education activities including newsletter preparation, field tours & grower meeting presentations; maintaining records and preparing various reports for submission to the Washington Conservation Commission and other granting agencies; and administrative work including financial records.

Professional Training
July, 1999
Trimble
Kennewick WA

GPS Mapping for GIS with Asset Surveyor Training

 July, 1998
U.S. Department of Agriculture
Ellensburg WA

Conservation Planning Course Modules 1-5

March 12, 1997
Robert McNeel & Associates
Seattle WA

Production AutoCAD LT Training

Recent Job Completions and/or Publications
September, 2000
Kittitas County Conservation District
Ellensburg WA

Kittitas Water Quality & Water Conservation Project

A 4-year project that included water quality and quantity monitoring in the lower Cherry Creek watershed, on-farm water quality and quantity measurements, on-farm demonstrations of soil moisture monitoring and irrigation scheduling and various education and outreach activities related to water quality.  Thirty-page report compiled for this $209,000 project (Washington Department of Ecology contract #9700126).

June, 1999
Kittitas County Conservation District
Ellensburg WA

Kittitas Valley On-Farm Technical Assistance Project

 A 2-year project that involved on-farm demonstrations of soil moisture monitoring, irrigation scheduling, and erosion control using polyacrylamides; assessing deep percolation of nitrates; and various outreach & education activities.  Forty-five page report compiled for this $80,000 project (WA Conservation Commission grant #97-28-IM).  
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Kittitas County Conservation District

607 E Mountain View Ellensburg WA  98926
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Authority and organization


The KCCD is a political subdivision of the state of Washington authorized by R.C.W. 89.08 and is governed by a Board of Supervisors that consists of five local citizens.  Three are elected, two are appointed by the Washington Conservation Commission.  The KCCD is entirely grant funded with recent/current grants through the Conservation Commission, Department of Ecology, US Department of Agriculture, and US Bureau of Reclamation.

Conservation District Philosophy


Conservation Districts across America serve to coordinate technical, financial, and educational information for use by private landowners managing natural resources on their property.  The KCCD advocates the philosophy of voluntary programs over regulatory approaches to implement conservation practices benefiting the stewards of the land and the environment. 

Staff


Anna Lael, District Manager- Supervises staff; manages projects; assesses the need for conservation work; pursues funding sources; compiles information to facilitate decision making and policy setting by the Board of Supervisors; and performs field and office tasks for various projects.

Nicole McCoy, GIS Specialists- Provides GIS mapping support on all KCCD projects; supervises interns; and manages GIS Statewide Training program. 

Jill Gallie, Administrative Assistant/Resource Technician- Performs large variety of administrative tasks associated with all projects; manages the Conservation Plant Sale; and assists with fieldwork as directed.

Current Programs


Technical Assistance- The KCCD offers on-farm technical assistance for specific issues (e.g. erosion control) or for full-fledged conservation planning.  This assistance includes the recommendation for Best Management Practices or BMPs.  The KCCD also provides top quality GIS maps for farm planning.  

Financial Assistance- The KCCD and the USDA offer a variety of on-farm cost share options. USDA’s Environmental Quality Incentives Program (EQIP) has provided $800,000 for the implementation of BMPs on-farm since 1997.  The KCCD offers 50% cost share for Polyacrylamide application for erosion control on rill irrigated fields.  KCCD is also acting as a conduit for cost share to private landowners for the Teanaway River Instream Flow Restoration project (BPA Contract 477). 

Water Quality Monitoring- The KCCD’s waterway monitoring of Cherry Creek includes nutrient, solids and bacteria analysis.  The sampling occurs twice outside the irrigation season and biweekly during the season. Sampling is coordinated with the Kittitas County Water Purveyors efforts throughout the County.

Outreach and Education- Educational events for private landowners include the KCCD’s Annual Summer Field Tour highlighting the season’s on-farm demonstrations (e.g. erosion control methods or soil moisture monitoring).  The KCCD also hosts grower meetings with topics such as erosion control, irrigation scheduling, or nutrient management skills. Publications include regular newsletters, a website, presentations and newspaper articles.
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